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LIEJIU U1 3BAZTAYM TTIPAKTUYECKUX 3AHSATUM

Leabio npakTHYeCKUX 3aHATHI B 0CBOCHUM JUCIUILUINHBI «KOHCTpynpoBaHue B
IIPOMBIIIIEHHOM JHU3aiiHE» SBISIOTCS:

pruoOpeTeHne YMEHHUI 1 HaBBIKOB MPUMEHEHUS METOJ0B KOHCTPYUPOBAHUS B MOCTAHOB-
K€ U PELICHNHN TU3aMHEPCKUX 3a/a4, OCBOCHUE OCHOBHBIX IIPUEMOB KOHCTPYUPOBAHMS, U3YUCHUE
COBPEMEHHOT'0 COCTOSIHUSI KOHCTPYUPOBAHUS U TeHJIEHIUI ero pa3BuTHs. [Iprnobperenue unxe-
HEPHO—KOHCTPYKTOPCKUX 3HAHUH, OBJIAJICHUE OCHOBHBIMU IIPUEMAMU U METOJAMU KOHCTPYHPO-
BaHus, HOpMHUPOBaHKE CIIOCOOHOCTU PE3yJIbTATUBHO MPUMEHSATH MOJIyY€HHbIE 3HAHUS IIPU CaMo-
CTOSITENIFHOM PEIIEHUH MPOEKTHBIX MPOOJIEM COOTBETCTBYIOLIETO YPOBHSA TEXHUYECKON CIOKHO-
CTH.

3agayamMu OCBOCHHUS JUCLIUIUINHBI SABIISIOTCS:
— 3HAKOMCTBO C BUIAMH KOHCTPYKTOPCKOH AESTEIBHOCTH,

— O3HAKOMIJICHHC C 06H_I€I71 MGTOﬂHKOﬁ KOHCTPYUPOBAHUS, 3dKOHOMEPHOCTAMU (bOpMH—
PoOBaHUA KOHCTPYKIII/II;'I, OCHOBHBIMM 5TallaMH, 0a30BBEIMH IIpuHOUIIaMH, IIpUEMaMHu, IpaBujia-
MU 1 METOJAaMU KOHCTPYUPOBAHUA,

— 3HAKOMCTBO C KJIacCHU(pHUKAIMEeH MEXaHU3MOB U KOHCTPYKIMH, IPUHIUIIAMU JCH-
CTBUS MAIllMH U MEXAHU3MOB, a TAK)KE YCIOBUSAMU IPOYHOCTH, HAZEKHOCTH U JOJITOBEYHOCTH
KOHCTPYKLMU;

— IpUOOpEeTeHNEe HABBIKOB MPOEKTHOT'O aHAJIN3a, KOMIIOHOBKHU Y3JIOB U U3JEIHil; n3y-
YEHUE TUITOBBIX KOHCTPYKTOPCKUX PEIIECHUN;

— 00y4eHue npoecCHOHAIbHBIM HaBbIKaM BBIIOJIHEHHUS! KOHCTPYKTOPCKOM TOKyMEH-
TalllK K U3JEJIHNI0 CPEIHEN MPOEKTHOM CIIOXKHOCTH;

— O3HAKOMJICHHUE C NIEPCIEKTUBHBIMU HAIIPABICHUSMHU Pa3BUTUSA COBPEMEHHBIX KOH-
CTPYKIIUH, a TAKXKE KOHCTPYKTOPCKUX METO/IOB.

Conep:xxanmne NpakTu4eCKuX (CEMUHAPCKHUX) 3aHATHHI
OuyHo-3204uHas popMa 00yUeHHs

TeMbl NPAKTHYECKUX (CEMUHAPCKHUX) 3aAHATHIA

5 cemecmp

1 [|BAJAYU U METOJbI KOHCTPYHNPOBAHUA
3ajaun KOHCTpyHpoBaHusl. [JoCTHXKEHUST HAyYHO-TEXHUUECKOTO MPOrpecca U NepCreKTUBBI
€ro pa3BUTHs. MeCcTO KOHCTPYHPOBAHUS B TU3alH-TIpoliecce. TepMruHOIOrns.

2 |OOmas MeToIuKa KOHCTPYHPOBaHUs. DTarbl KOHCTpynpoBauus. Craguu pa3padoTku KJI
OyHKIUA U KOHCTpYKLH. DopMa U KOHCTPYKLIMSL.

3 |TunoBble KOHCTPYKTOPCKUE PEIICHUSI.
ECK/I. Buabl 1 KOMIUIEKTHOCTh KOHCTPYKTOPCKOM TOKyMeHTauu. OCHOBBI UCIIOJIb30Ba-
HUs HOPMATUBHOI'O U CIIPABOYHOI'O0 MaTE€pPHAIOB.

4 |OCHOBBI TEOP MEXAHN3MOB
MammuHga. MexaHusMm.




TeMbl NPAKTHYECKUX (CEMUHAPCKHUX) 3aHATHIA

n/n
5 |CrpykTypa MexaHu3MOB. 3BeHbS MeXaHU3MOB. CTENeH! CBOOO/TbI
6 |Kunemaruueckas napa. KunemaTtuueckas merb
KoncrpykTuBHas cxema. ParmoHanbHOCTH 00111ei KOMITOHOBKH
QOyHKIMOHAIBHBIN aHAJIN3, KOMITOHOBKA (aHAJTUTUYECKOE KOMOMHUPOBAHUE).
7 |ITPUHLIUIT JENCTBUA MAIIIMH 1 MEXAHU3MOB
[IpuBoa. CTOYHMK SHEPrUU.
[IpuHuuMI qeHCTBUS MAIIMH U MEXaHU3MOB (MEXaHUYECKUM, THAPABINYECKUM, MMHEBMAaTH-
YECKUH, dTIEKTPUUECKUIA, 2JIEKTPOHHBIE (Paano) U (OTOINEKTPOHHBIE alllapaThl; Mar-
HUTHBIN MPUHIMIT ACHCTBUS, TCPMUUCCKHIA, ONTHUYCCKHIA, aKyCTUYCCKUIA).
8 |Cwibl B MammHax.
KIII.
VYpaBHoBelMBaHue 1 0alaHCUPOBKA
Okcmtyaranus (py4Hoe 00CIy>)KMBaHHE; MEXaHHU3aIUsl; aBTOMATU3ALINSA).
9 |BUABI MEXAHM3MOB.
PbruakHbie MEXaHU3MBI.
10 |KynaukoBble MEXaHU3MBI.
11 |®puknuoHHBIE MEXAaHU3MBI.
12 |3yOuarbie (HMIUHAPHYECKUE, BUHTOBbIE, KOHUUECKHE) MEXaHU3MBI.
13 |YepBsauHble MEXaHU3MBI.
14 |IInaHeTapHble MEXaHU3MBI.
15 |MexaHu3MbI C THOKAMHE 3BEHBSIMH (PEMEHHBIC, IIEMHBIC) MEXaHU3MBI.
16 |MexaHH3MBI ABHKCHUS C OCTAHOBKAMH (XparoBble; MATbTUIICKHE; 3BE314aThie) MEXaHH3-
MBI.
6 cemecmp
17 |OCHOBBI COITPOTUBJIEHUA MATEPUAJIOB
ITpounocTh. XKecTKkOoCTh. Y CTOWYHUBOCTD.
Bunsr nedpopmaruii.
Kpurepuun npounoctu. Pacuer Ha MpOYHOCTH U )KECTKOCTh
18 |PactskeHwue u cxxatue.
19 |CaBur.
20 |Kpyuenwue.
21 |U3rub crepxHei




u/n TeMbl NPAKTHYECKUX (CEMUHAPCKHUX) 3aHATHIA

22  |OCHOBBI MEXaHUKHU Pa3pyIICHUSI.

23 |PACYET I[ETAJIEPI MAIIIMH U ITPUBOPOB
HexoTopble BUBI IeTaned U y3JIOB.
Hepaszbemubie coeTuHEHUS.

24 |Hepa3zbeMHbIE COCTUHECHUS.
CoenuHeHHe 3aKICTTKaMH.
CoenuneHne TuOKOM.
CBapHbIe COCTUHEHUS.

25 CoenuHeHHUs ¢ MPeABAPUTEIIHLHBIM HATSATOM.
ITaiika.

KneeBrie coeqnHeHHS.

CoeMHEHHE 3aMa3KOM.

3adopmoBka.

26 |Pa3neMHBbIe COeqUHEHNUS.
Pe3n0OoBEIE coennHEHNSA
[IIrToHOYHBIE U NITULIEBEIE COEIUHEHU.

27 3y0Ouatble (IIJIUIEBbIE COSTUMHEHMS)
[tugroBeie coenuHEHUS.
Kpenexnsie uznenus ( O0ATHI, IIyPYIb, IMUIBKH).

28 |Banbl u ocu. Pacuet Ha MpOYHOCTH, KECTKOCTD.

29 |Omnopsl .

[ToAMMITHUKY CKOJIBKEHUS
Ornopsl Ha HEHTpax
[ToamMIHUKY KaueHHs..
Hanpasnsromue.

Cma3ska onop 1 HamnpasJIAIOLIUX
YnorHeHus

30 MydTsrI
Yrpyrue 31eMeHTHI (IPYKUHBI).

31 |PemykTopsl
CraHgapTHbIE JETaJH.

32 |KHOmKH, pyKOSTKH, TaOJIHMUYKH /IS IPHOOPOB.
VYciioBHBIE 3HaKU Ha IPUOOpPaAX.

7 cemecmp




n/n

TeMbl NPAKTHYECKUX (CEMUHAPCKHUX) 3aHATHIA

33

THUITOJIOT U1 KOHCTPYKLIMU
Knaccudukanmst MexaHu3MOB U KOHCTPYKITUH. OCHOBHBIC TUITHI KOHCTPYKITUH
OCHOBHBIE THIIBI TPOCTPAHCTBEHHOUW CTPYKTYPHI KOHCTPYKITUH.
- C IPOCTPAHCTBEHHOM cXxeMOl (MOHOJIUTHBIEC U PELIETYATHIC)
- ¢ 000c00IeHHBIM 00BEMOM (KapKacHbIE, KOXKYX, KOPIYC, QyTIisip)
- CMEIIAHHOT'O THUIMa
Crenuduueckre Tl KOHCTPYKIUH - KOHCOJIbHBIE, TpaHchopMupyromuecs (KUHETHYe-
CKH€), MOIYJIbHBIC (arperaTHo-0JI0YHbIC, BAPHAHTHO-KOMOMHATOPHBIE), MOOMIIHHBIC

U Jp.

34

THUITIBI KOHCTPYKIIMM U COECUHEHUN.

Pazbemubie (COOpHO-Pa300pHBIE) U HEPA3bEMHBIC.

CocraBHbie (HaOOpHEIC, CBapHBIC, KJICCBBIC, KICIIAHHBIC) U MOHOJIUTHBIC (JTUTHIC);
CratuyHble M KHHETHUYHBIE (TpaHC(hOPMUPYEMBIE);

Kapkacusble (B T.4. pamMHbIE);

35

0O0607104YKOBBI€ (B T.U. IIUTOBBIE, TAHEJIbHBIE, CBOAYATHIE U 3aII0JIHEHHBIE CUIIOBBIMU IIPO-
CTPAHCTBEHHBIMU PELIETKAMU C DJIEMEHTAMHU IIOIIEPEUYHBIMU - HEPBIOPAMH, IITAHTO-
yTaMH U IIPOJOJIbHBIMU JIOHKEPOHAMU, CTPUHI€PaMH);

3aKpbITBIE, OTKPBITHIE U ITOIYOTKPHITHIE,

36

ABTOHOMHBIE, OJIOKHPOBaHHbIE,
CranuoHnapHblie, MOOUJIBLHBIE U IOPTATHUBHEIE,
Tsoxensie (MaTepuatoeMKHe) U OOJIETYEHHBIE, MaJlo-, CpeHe- U KPYITHOTa0apUTHEIE.

37

BA3O0BBIE ITPUHIIUITEI KOHCTPYNPOBAHNA
PanmonaneHbIe IpHEMBI KOHCTPYUPOBAHHS.

OO611me nmpaBuiia KOHCTPYUPOBAHUS
DKOHOMHYECKHE OCHOBBI KOHCTPYUPOBAHHUSI.

38

JlONTOBEYHOCT.
Hanexuocts
CrangapTusanus U B3aMMO3aMEHSIEMOCTb.

39

Yuudukanus.
ArperatupoBaHHe.
MoH00104HOE U MOJYIBHOE KOHCTPYHPOBAHUE.

40

YHuBepcanusanusi.
Psabl npeAnoYTUTENBHBIX YUCEIL.
[MpuHnmn QyHKIMOHATBHO 11€71eCO00pa3HOCTH.

41

MopaiibHOE cTapeHue.
Kpurepun kauectBa. ATrecraius u3aeiuu.
Hopmanusanus.




Ne

u/n TeMbl NPAKTHYECKUX (CEMUHAPCKHUX) 3aHATHIA

42 |Marepuaisl ¥ TEXHOJIOTUS. TeXHOIOTHYHOCTh KOHCTpYKIUA. OOIIMe npaBuia TeXHOJIOTH-
yeckoro ¢popmooOpa3oBanus. PannonanbHbli Be1OOp 6a3. [IpaBuibHas MpocTaHOBKA
pasmepoB. Jlonycku u nocaaku. lllepoxoBarocts. Manas MaTepuaioeMKOCTb.

43 |KOMITaKTHOCTb.

[Touck popmel. Dopma. Texnonoruueckas popma. ABTOHOMHOCTb (popMbl. CTPYKTYPHOCTH
bopMmBl.

TexToHuKa.

[Tpounocts, [IpocTpancTBeHHAs KeCTKOCTh. CTIOCOOBI MOBHIIICHUS KECTKOCTH.

44  |PeMOHTONPUTOAHOCTD, YA0OCTBO MOHTaXA.
be3zomnacHocTh, oxpaHa TpyZda (B T.4. 3a3€MJICHUE U T.1.).
CAIIP.

45 |[IIPOEKTHBIU AHAJIN3. U3OBPETATEJILCTBO. METO/IbI IOUCKA WUJIEU

TpaaguuUOHHBIA paCYETHBIA METO/I.

YPpOBHU KOHCTPYKTOPCKOTO MBILIICHUSI.
IIcuxomnorust KOHCTPYKTOPCKOU A€ATEIbHOCTH.
Metobl MONCKA UIIEN.

46 |Metosbl KOHCTPYUPOBAHUS:

- METOJ] CeKIIMOHUPOBAHUS;

- METOJ U3MEHEHUsI IMHEHHBIX pa3MepOB;

- MeToJ] 6a30BOTO arperara;

- METOJ] HUHBEPCUH;

- METOJ KOMIUIEKCHOM pa3pabdOTKU M HepapXU3aIluu

- METO/Ibl BAPHAHTHOT'O MOMCKAa KOHCTPYKTUBHBIX PEIIEHUH U UX HAIJISIHOIO MOJie-
JTMPOBAHUS;

- YIIOPSIOYEHHBIH MOUCK.

Teopernyeckue cBeeHUs

MPUHLNI JEVCTBUS MAIIINH U MEXAHU3MOB:
MEXAHUYECKUN

Teopernveckue MoJ0KeHUA

IPUHINAII JEVMCTBUASA MAIIIUH 1 MEXAHU3MOB

Ipusoa. UCTOYHMK IHEPTrUM.

B npakTuke mpoeKTUpOBaHUS OJHUM M3 HanboJiee paclpoCTPaHEHHBIX MOHATUH SIBIISETCS
«IIPUBOM» U «TPAHCMUCCHUS».

[IpriBOx — COBOKYITHOCTH YCTPOMCTB, MpEAHA3HAYEHHBIX ISl MPUBEICHUS B JCHCTBHUE
MaimH. COCTOUT U3 ABUTaTeNsl, TPAHCMUCCHUN U CUCTEMBI YIIPABJICHUS.



http://dic.academic.ru/dic.nsf/ruwiki/401814
http://dic.academic.ru/dic.nsf/ruwiki/91627

Tpancmiiccust (cuiioBasi mepenada) — B MAlIMHOCTPOCHHH COBOKYITHOCTh arperatoB H
MEXaHU3MOB, COCIMHSIONINX JBUTaTelb (MOTOP) C BEAYIIMMH KOJIECAMH TPAHCIIOPTHOTO CPEJ-
cTBa (aBTOMOOWJIS) MM pabOYMM OpPraHOM CTaHKa, a TaK)Ke CUCTEMBI, 00ecIieurnBaroniue padoTy
Tpancmuccuu. B o0rieM cirydae TpaHCMHCCHS IPEAHA3HAYCHA JUIA MIepeJadn KPYyTAIIEer0 MOMEH-
Ta OT ABUrarens K koiécam (pabouemy OpraHy), U3MEHEHHUS TATOBBIX YCHUJIMH, CKOpOCTeH u
HarpaBJIeHUs JABWKEHHUS. TpaHCMUCCHS BXOJUT B COCTAB CHJIOBOT'O arperara.

Jltobas mamrHa COCTOUT M3 TPEX YacTeil: ABUTaTes, NepeaaTOYHOro MexaHu3Ma (B Hero
BXOJISIT BaJibl, IKUBBI, PEMHH, IIECTEPHU U T.J.) ¥ MCIOJHUTEIHLHOIO MexaHu3Ma. llepBbie aBe
YacTH CIIyXaT JUIsl IPUBEACHUS B JBUKEHHE MCIOJHUTEIBHOIO MEXaHW3Ma U YIIPABICHUS 3TUM
JBIKEHUEM, UX 00BEIUHSIIOT OOLMM HAa3BAHUEM IIPUBOJIY.

Cpeau npuBOI0OB HaubOoOIbIIEe PACPOCTPAHCHUE MOIYUMIH 3JIEKTPOIPHUBOJAA (UCIONb-
3YIOT 3JeKTpoJBUrareins). (B ncropuu cymecrsoBanyu py4Hol NPUBOJI, KOHHBIHM, IPUBOJ] OT BET-
PSHOM MEeIbHHIIBI, BOJISHOTO KoJieca U T.J.).

IpuHIMN JeiicTBUSI MAIIIMH U MEXaHU3MOB:

- MEXaHHYeCKMHIi,
Paznuuarot:
- MEXaHU3MbI, B COCTaB KOTOPBIX BKJIIOUEHBI TOJILKO TBEp/ble Tena(3y0yarsie Koeca,
phluaru, KyJi1aukH...);
- MEXaHU3MbI, B KOTOPBIX JUIsl Tepelayd ABMKEHUS OT OJHOTO 3BEHA K JIPYroMy HcC-
MOJIB3YIOTCS THOKHME TeJa - pEMHH, KaHAThI, LENH U Jp.;
- MEXaHHU3MBI C YIPYTHMMH 3BEHBSIMU - JABM)KCHHUE BEJOMOTO 3BE€HA 3aBUCHUT HE TOJBKO
OT 3aKOHA JIBM)KEHHUS HAYaJIbHOTO 3BE€HA, HO M OT BEIOMBIX MAacC M JKECTKOCTU 3BEHBEB - IPY-
JKUHHBIE MOJIOTHI, OTOOMHBIE MOJIOTKH U JIp.

IlepenaTounoe oTHOLIEHHE, KOTOPOE TIOKA3BIBAET, BO CKOJIBKO Pa3 yIiioBasi CKOPOCTh @
(unu yacToTa BpallleHus N) OJTHOTO Baja mepeaadu OoJblle WK MEHbIIE YITIOBOM CKOpOCTH (Ya-
CTOTHI BpaIIEHUs) IPYTOTo Bajia epeaayn.

Hepez[aTquoe OTHOILHCHHUE OMPEACIIACTCA B HAIIPABJICHUHN ITOTOKA MOIIHOCTH.

[Iycth mapameTpsl BeQyILIEro 3BeHa Iepeadynd UMEIOT UHAEKC 1, a mapaMeTpsl BEOMOIo
3BeHa — MHJIeKC 2. Toraa OTHOIIEHUS YacTOT BpallleH!s (WK YIJIOBBIX CKOpOCTEil) — nmepeaaTroy-
HbIE OTHOLIEHUS — MOYKHO 3aIIACaTh TaK:

n
u=1_%

Ny @7
[Ipon3BoaHBIE XapaKTEPUCTUKH YaCTO MCIIOJIB3YIOT BMECTO OCHOBHBIX. Hampumep, nepe-

Aaqy MOXKXHO ONPCACIINTL C TIOMOIIbBIO Pl, ni, u, 7.

Eciu MexaHmueckue nepcaauyn HUCHOJB3YHOT IJId YMCHBIICHHUA YHCIA OGOpOTOB

n
(—1 >1), To ux Ha3BIBAIOT PeIYKTOPAMH. 3HAYHTEILHO PEXKE MEXAHMUECKHE TEPEIaud HC-
n

2

. N
IMOJB3YIOT JUIA YBEIWNYEHUSI CKOPOCTEH (71<1); B 3TOM CJIy4Yae X Ha3bIBAlOT MYJbTHILIMKA-
ny

TOpPaMH.

[ToHmxkaromue nepeaayu UMEIOT HauOOJbIlIee pacIpOCTpaHEeHHe, TaK KaK 4acToTa Bpa-
IIEHUS UCTIOJIHUTEIIFHOTO MEXaHU3Ma B OOJIBIITMHCTBE CIIy4aeB MEHbIIIE YAaCTOTHI BPALICHUS BU-
raTens.

Ilepenaun BBIMOJIHAIOT C MOCTOSHHBIM WJIM IEPEMEHHBIM (PEryJIupyeMbIM) NEpenaToy-
HbIM OTHolIeHneM. Kak Te, Tak U Ipyrue mupoKo paclpocTpaHeHbl. PerynupoBanue nepenaToy-
HOT'O OTHOILIEHHSI MOKET OBITh CTYNEHUYaThIM MM OeccTyneHuyaTbiM. CTyleHYaToe peryinpoBa-
HUE BBIMOJHIIOT B KOpOOKax CKOpOCTEH C 3y04aThIMH KoOJieCaMH, B PEMEHHBIX Mepenadyax co


http://dic.academic.ru/dic.nsf/ruwiki/86403
http://dic.academic.ru/dic.nsf/ruwiki/5135
http://dic.academic.ru/dic.nsf/ruwiki/1351
http://dic.academic.ru/dic.nsf/ruwiki/2102
http://dic.academic.ru/dic.nsf/ruwiki/990543
http://dic.academic.ru/dic.nsf/ruwiki/990543
http://dic.academic.ru/dic.nsf/ruwiki/15479

CTYIMEHYaThIMU IIKUBAMH U T.IL.; OECCTYINEHUATOE PETyIUPOBAHNE — C TIOMOIIbIO (PPUKIIMOHHBIX
WJIU 1IIEMTHBIX BApUATOPOB.

[IpuMeHeHue TOro Wik HHOTO croco0a perynpoBaHusl MepeaaTOYHOr0 OTHOIICHHSI 3aBH-
CUT OT KOHKPETHBIX YCIOBUU pabOTHl MAIIMHEI, KOTOPYIO OOCITYXHBaeT mepeaada. Tak, Harpu-
Mep, MEXaHUYECKHe Nepejayr CTYIIeHUYaTOro peryJupoBaHus ¢ 3y0uaTbIMU KoJiecaMu 00J1ajatoT
BBICOKOH pabOTOCTIOCOOHOCTBIO M MOATOMY HIMPOKO MPUMEHSIOTCS B TPAHCIIOPTHOM MAIIMHO-
CTPOEHHH, CTAHKOCTPOCHUHU U T.Nl. MexaHuueckue nepeiayd 0eccTyneH4aToro peryinpoBaHUs
001ajafoT MEHbIIEH Harpy304YHOM CIIOCOOHOCTBIO M HMMEIOT MEHbIee pacmpocTtpaHenue. Ux
MPUMEHSIOT B OCHOBHOM JIs1 MaJIbIX MotHocTel (o 10...15 kBt). Konkypentamu stux nepenad
SIBIISTFOTCS AJICKTPUYECKasi ¥ TUAPABINYECKAs Mepeiadrl, KOTOPhIC MO3BOJISIFOT MepeIaBaTh 00Ib-
1K€ MOIIHOCTH U UMETh CPAaBHUTEIBHO MPOCTYIO CUCTEMY aBTOMATHUECKOT'O PETYIUPOBAHHUS.

[Ipu pacuere nepeaay 4yacTo UCIOJIB3YIOT CIAEAYIOLIME 3aBUCUMOCTH MEKIY Pa3IuYHbIMU
napaMeTpamu.

Boipaxxenue momuoct P, Br, uepe3 okpyxHywo (TaHreHuuanbHyro) cuny Ft, H, u
OKPYKHYIO CKOPOCTb V, M/c, KoJieca, IIK1Ba, OapabaHa U T.Il. UMEET CIEAYIOIIUN BUA:

PZFtV;

BBIPpAXXCHHC BPaAllarOmcero MOMCHTA T, H'M, 4epe3 MOIIHOCTDb P, BT, H YTJIOBYIO CKOPOCTH @, 071

T=P/w, rne ®=7m/30.
CBsi3b MEXIy BpalllalOIIMMU MOMEHTaMU Ha OJHOM 71 U aApyrom 71> Bajax 4epes nepejaa-

touHoe oTHomeHue U u KIIJ[ 7 B nuHuM nepegaun Mex1y STUMU BajJaMU B HAIPABJICEHUU ITOTOKA
MOIITHOCTHU BBIPAXKAETCSI CIEAYIOMIEH (HOPMYIIOii:
T2 = T]_U n.
Cuiibl B MALIMHAX.

B TMM B 3aBHCHUMOCTH OT XapaKTepa PeIaeMbIX 3a1a4 IPUMEHSIOT Pa3IM4HbIC KJIACCH-
dbuKanuu cui:

1) deiicTBytomue Ha MEXaHUYECKYIO CUCTEMY CHJIBI TIOJIPA3/ICTISIOT Ha 3aJaHHbIC (aKTHB-
HbI€) U PEAKLIUIO CBS3EH.

2) JleiicTBYIOILIME HA CUCTEMY CHIIBI I€TISIT HA BHEIIHUE U BHYTPEHHUE IO OTHOLIEHMIO K
JaHHOM CHCTEME.

3) Cunbl AeicTBYIOLIME HA MEXaHU3M U Pa3BUBAIOIINE MOIIIHOCTb, TOAPA3/EIISAIOT Ha CU-
JIbI IBUKYIIME U CUJIBI CONTPOTUBIICHUS.

JBmxymme cuiabl A, 00€CTIeunBalOT IBI)KCHHE MeXaHu3Ma. VX HampaBiIeHHE COBITAaeT
C HaNpaBJIECHUEM CKOpPOCTEH TOUEK MX MpUIOkKeHHs. CHIIbI CONPOTUBIIEHUS JENST HA MOJIE3HbBIE
CONPOTUBIIEHUS Arc, IS IPEOJOJIEHNS] KOTOPBIX MEXAHU3M IPEIHA3HAYEH, U BPEAHBIE CONPO-
TUBIEHUS A(CHJIBI TPEHUS B KMHEMAaTHYECKUX Tapax, COMPOTUBICHUE KUAKOCTH, THAPOIUHA-
MHUYECKOE U a3pOJIMHAMUYECKOE COMPOTUBIICHHUE).

OOb1uHO HaOMIOAETCS TPU CTAIMU JABWKEHHUS MEXaHH3Ma: IycK B XoJ (pa3ber), ycraHo-
BHBIIIEECS IBU)KEHHE, OCTAHOB.

Ilyck. llpu mycke MexaHU3Ma ABUXKYIIUE CHUIIBI HE TOJIBKO IPEOJOJIEBAOT IOJIE3HBIE U
BPE/IHbIE COMPOTHUBIICHUS, HO U COOOLIAIOT MEXaHW3MY KHHETHYECKYIo sHepruto. CrenoBaresb-
HO, paboTa IBMKYIIUXCS CHJI JOJKHA OBITH OOJIbIIE CyMMapHOM paboThI CHJI CONPOTUBIICHHUS.

Yemanosusweeca oeusicenue. Pabora nBrxynmmxcs cuil AODKHa OBITH paBHa paboTe
COIIPOTUBIICHUIA.

Ocmanoe. 1locne TOro, Kak BCsl KWHETUYECKAsk SHEPIHs U3PACXO0I0BATIACh HA MOJIE3HbIE U
BPEIHBIE COIPOTUBIICHUS], MEXaHU3M OCTAHABIMBACTCS.

K.



DHeprus, MoaBoANMAas K MEXaHW3MY B BHJIE paOOThl A, , pacXoJIyeTcsl Ha COBEpIICHUE
MOJIC3HOH paboThl Aye U paboThI Ay, CBSA3aHHOH C MPEOJIOJICHUEM CHII TPCHUS B KHHEMATUYECKUX
napax M CHUJI COTIPOTUBIICHUS CPEJIbI.

A):[ = Anc + AT

Kaxxnprit MexaHu3Ma xapakTepu3yercs: K03 GUIIMEHTOB MMOJIE3HOTO JEHCTBHUSA.

KIIJ - otHOmIEeHHEe N= Anc / Ay

KII/ noka3biBaeT, Kakasi 10151 MEXaHUYECKON PHEPTUHM, MOJBEACHHON K MalllUHE, MOJIe3-
HO pacXojyeTcsi Ha COBEPIICHHE TOM paboThHI, Uil KOTOPOH MallMHA co37aHa (Hampumep, Ha
MOBEM T'PY3a).

KIIJ] moxxeT npuHuMaTh 3HadeHust 0<=n<1

Ecin Anc=0, pesxum Ha3bIBAETCS «XOJIOCTBIM XOJI0OM.

O6bruno KIIJI oTaenpbHBIX MEXaHH3MOB OIPECISIIOT YKCIIEPUMEHTAIBLHBIM ITyTEM M YKa-
3BIBAIOT B CIIPABOYHHKAX.

KoaddurmeHT nose3Horo AeicTBUS TakKKe ONPEICSIOT

77=P2/P1, Win 77=l—Pr/P1,

rae P1u P2 — MOIIHOCTH Ha BXOJIE€ U BbIXOJI€; Pr — MOITHOCTb, IOTEPSIHHAS B IIepeaye.

KII/J mexanu3zma gBisieTCS OAHOM M3 BaXXKHEHUIIMX KOJMYECTBEHHBIX XapPAKTEPUCTUK €ro
kauecTBa. Yewm Oosbllie BETUYMHA 7], TEM OOJIbIIAS YaCTh SHEPTUU PACXOAYeTCs B MEXaHU3ME Ha
MOJIE3HYIO padOTy U TeM MEHBIIIE JOJsl MOTEPh €€ Ha BPEIHbIe COMPOTHUBIICHHUS, T.€. TEM PALUO-
HaJIbHEE UCIOJIB3YETCs MOCTYNAOIAsl SHEPTHSL.

MAIINHBI 1 MEXAHU3MBbI

MarmHbel 1 MEXaHU3MBI - 9TO MEXaHWYECKHE YCTPOMCTBA, 0OJEryarmue Tpya U MOBbI-
[IAIOIIHE €T0 MPOM3BOAUTEIHHOCTh. MalIMHBI MOTYT OBITh Pa3HOW CTEMEHU CIOXKHOCTH - OT
MPOCTON OJIHOKOJIECHOM TayKu 10 JU(PTOB, aBTOMOOMIICH, MEYATHBIX, TEKCTUIbHBIX, BBIYUCIIH-
TEJbHBIX MAIllMH. DHEPreTHYeCcCKUue MAIIUHBI TPeoOpaszyIoT OJWH BU dHEPTruu B Apyroii. Hampu-
Mep, TEHEPATOPBI THAPOIIEKTPOCTAHIIMU MTPEOOPa3yIOT MEXAaHUYECKYIO PHEPTHUIO TMaJalolIel BO-
Ibl B DJIEKTPUUECKYIO dHEPruio. JIBUrarenb BHYTPEHHETO CrOpaHUs MpeoOdpa3yeT XMUMHUYECKYIO
SHEPruI0 OCH3MHA B TEIJIOBYIO, a 3aTEM B MEXaHWYECKYIO SHEPTUIO ABUKEHUS aBTOMOOUIIS.

Tax Ha3bIBaeMble pabouue mawunsbl TPEOOPa3yIOT CBOMCTBA WM COCTOSTHUE MaTepHUasoB
(METAIIIOPEXKYIINE CTAaHKH, TPAHCIOPTHBIE MAIIWHBI) JMOO HHPOpPMANUIO (BBIYUCIUTEIHHBIE
MamInHbl). MaliiHbl COCTOAT U3 MEXaHU3MOB (IBUTATEIHHOTO, IEPEIATOYHOTO U UCTIOTHUTEINb-
HOT'0) - MHOTO3BEHHBIX YCTPONCTB, MepeAaroluX 1 npeodpa3yomux cuity u asuxenue. [Ipocroit
MEXaHU3M, Ha3bIBA€MbIi MOJMCIACTOM, YBEJIMYMBAET CUJY, IPHIOKEHHYIO K TPy3y, U 3a CUET
ATOTO TO3BOJISIET BPYYHYIO MMOJHUMATH TSDKEINbIE IPEAMETHI. J[pyrue MexaHu3Mbl 00JIeTYaroT pa-
00Ty, yBenU4MBasi CKOPOCTh. Tak, BeTocuIieIHas 1eMb, BXOAIIas B 3aleNIEHUE CO 3BE30UYKOM,
npeoOpaszyeT MeAJIEHHOE BpallleHue neaneil B ObIcTpoe BpalieHue 3aHero koneca. OqHako me-
XaHU3MBI, YBEIMYHMBAIOIINE CKOPOCTh, JENAIOT 3TO 3a CYET YMEHBILIECHUS CHIIbI, 4 YBEIMYHUBAIO-
[IME CHIIY - 32 CYET YMEHBIICHHUS CKOPOCTH. YBEIMYNUTHh OJHOBPEMEHHO M CKOPOCTh U CHITY He-
BO3MOXXHO. MeXaHH3Mbl MOTYT TaKXke MPOCTO W3MEHSTh HampaBlieHue cuibl. [Ipumep - 610k Ha
KOHIIE ()IarmToka: 4ToObl MOAHATH ()jar, TSHYT 3a IMIHYp BHU3. MI3MeHeHue HampaBiIeHUS MOXKET
COUYETaThCSl C YBEJIMYEHHEM CHJIbl WUIM CKOPOCTH. Tak, TsSKenblid Trpy3 MOXKHO TNPUIIOAHSTH,
Ha)KMMasl Ha pblyar BHU3.

OCHOBHbBIE ITPMHIUIIBI PABOTBI MAIIIMH 1 MEXAHNU3MOB

OcHOBHOI1 3aK0H. XO0Ts1 MEXaHU3MbI U NO3BOJISIIOT IOITYYUTh BBIMIPBIII B CHJIE WA CKO-
pPOCTH, BO3MOXHOCTH TAaKOTO BBIMIPBIIIA OTPAaHUYMBAIOTCS 3aKOHOM COXpaHEHHs dJHepruu. B
IPUMMEHEHHUU K MalllMHaM M MEXaHU3MaM OH IVIACHUT: DHEPIUs HE MOXXET HU BO3HUKATh, HU HCYE-



3aTh, OHa MOXKET OBITH JIMILB IIpeoOpa3oBaHa B Ipyrue BUAbI SHEPrUH UK B padoty. [loaTomy Ha
BBIXOJ/I€ MAIlIMHbI WJIM MEXaHU3Ma HE MOYKET OKa3aThCsl OOJIblIE SHEPTUM, 4eM Ha Bxoje. K Tomy
e B peabHbIX MalllMHAX 4YacTh 3HEPruM Tepsiercs u3-3a TpeHus. [lockonbky paboTa MoOKeT
OBITH IIpEBpaIlleHa B YHEPTUIO0 U HA00OPOT, 3aKOH COXPAHEHUS SHEPTUU JUIsI MAIIMH U MEXaHH3-
MOB MOKHO 3anucaTh B Buje Pabora Ha Bxone = PabGota Ha Bbixoze + [lotepu Ha Tpenue. OTcro-
Jla BUJIHO, B YaCTHOCTH, IIOYEMY HEBO3MOJKHA MAIIIMHA THUIIA BEUHOTO IBUTATEIIS: U3-3a HEN30EXK-
HBIX TIOTE€Pb SHEPTUU HA TPEHUE OHA PAHO WJIU IO3HO OCTAaHOBUTCS.

Beiurpeiin B cHjie MM CKOPOCTH. MexaHU3MBbl, KaK YKa3bIBaJIOCh BBILIE, MOT'YT IIpUMe-
HATBHCS JUIs1 yBEJIMYCHHsI CHIIBI MJIM CKOPOCTH. MneanbHblil, NIM TEOPETUYECKUMN, BBIUTPHIII B CH-
Ji€ WIH CKOPOCTHU - 3TO KO3(PPHUIMEHT YBETUUYEHHUS CHIIBI WIIM CKOPOCTH, KOTOPBIH ObLI ObI BO3-
MOXEH B OTCYTCTBHME IOTEpb 3HEPruH, OOYyCIOBIEHHBIX TPEHHEM. leanbHbIl BBIUIPHILI Ha
IIPAKTUKE HEIOCTHKMM. PealbHBI BBIMIPBILI, HAllPUMEP B CHUJIE, PABEH OTHOIICHUIO CHIIBI
(Ha3pIBaeMOI Harpy3Koil), KOTOPYIO pa3BUBAET MEXaHU3M, K CUJIe (Ha3bIBaeMON yCHUIMEM), KOTO-
pas IPUKJIAbIBAETCS K MEXAHU3MY.

[TPOCTEMIINE MEXAHU3MbI

[Ipocreiime MexaHU3MBI MOXXHO HAWTH TOYTH B JIOOBIX OOJIee CIOXKHBIX MaIIWHAX U
MexaHu3Max. Mx Bcero mecTs: peiyar, 060K, quddepeHaabHblii BOPOT, HAKIIOHHAS IUI0CKOCTb,
KJIMH U BHUHT.

Peruar. D10 KecTkHil cTepKeHb, KOTOPBIH MOXET CBOOOJHO IOBOPAYMBATHCS OTHOCH-
TEJIbHO HEIOABUKHOW TOYKM, Ha3bIBAEMOM TOYKOM Omnopsbl. IIpumepoM pbryara MOryT CIIyKUThb
JIOM, MOJIOTOK C pacIlernoM, Tayka, MeTia. Pbryaru ObIBalOT TpPEeX POAOB, pa3IMUaIOIIMXCS B3a-
MMHBIM PACIIOJIOKEHUEM TOYEK MPUIIOKEHHUS HArpy3KU U yCWJINS M TOUKH onopsl (puc. 1). Une-
aJIbHBIN BBIUIPHIII B CHJIE pbluara paBeH OTHOLIEHUIO paccrossHus DE oT Touku mpuioxkeHus
YCHIIMS 10 TOYKH OIOPBI K paccTOAHU0 DL OT ToukM nmpuiioKeHns Harpy3Ku J0 TOYKH OIOPBI.
s peraara I poga paccrostuue DE 06b14n0 Oosbiie DL, a mosToMy MieasibHBINA BBIMTPHILI B CH-
ne 6onpiie 1. J{ns peruara Il poga uaeanbHbINA BBIMTPHIIT B CUIIE TOXE O0JbINEe eAMHUIBL. UTO Xe
kacaetcs peruara IIl poxa, To Benmunna DE mis vero menbiie DL, a ctano ObITh, OoMble equ-
HULIBI BBIMTPBIII B CKOPOCTH.



Puc.l PBIYATH I, II H I POJIA

Buiok. D10 KOJIECO € Ken000M 1O OKPYXHOCTH JUIS KaHaTa WM 1enu. bioku mpuMeHs-
I0TCSL B TPY30II0IEMHBIX ycTpoicTBax. Cructema GJIOKOB M TPOCOB, NMpelHA3HAUYEHHAs IS T0-
BBIIIIEHHSI TPY30TIOAEEMHOCTH, Ha3bIBaeTCs momcnactoM. OIMHOYHBIN OJIOK MOXKET OBITh JINOO C
3aKpeTIEHHON OChIO (YpaBHUTEIHHBIM), JTMOO TOABMKHBIM (pHC. 2). BIOK ¢ 3aKperieHHON 0ChI0
JIEMCTBYET Kak pbryar [ pona ¢ Toukoi onopsl Ha ero ocu. [I0CKOIpKyY I1e4o yCHuus paBHO ILUIe-
4y Harpysku (paguyc 0510Ka), UAealbHbIi BHIUTPHIII B CUiIe U CKOpocTH paBeH 1. [lonBrxkHBIN
xe OJIOK JeiicTByeT Kak peryar Il posa, mOCKoIbKy Harpyska pacroioyKeHa MKy TOYKOH OIo-
pbl 1 ycunueM. [Inedo Harpysku (paauyc 010Ka) BIBOE MEHbIIE IJIeUa YCUIIHs (JruaMeTp 0JI0Ka).
[TosToMy 11t TOIBMKHOTO OJI0KA MICATBHBIN BEIMTPHIII B CHIIE PaBeH 2.
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Puc. 2. FJIOK mooicem 6vimv 3aKpenieHHbiM (YPAGHUMENbHBIM) UIU NOOBUNCHLIM. Ypas-
HUmMenbHulll 610K delicmeyem Kak pwviuae I pooa, a noosusichulil - kak pwvivae 1l pooa.

Bonee npocToit crioco® onpeneneHus UaeaIbHOTO BHIMTPHINIA B CUJIE I OJIOKA UK CH-
CTeMbl OJIOKOB - MO YHCIY MapajuleNbHBIX KOHIIOB KaHAaTa, AP KUBAIOIIMX HArpys3Ky, Kak 3To
HETPYIHO COO0pa3uTh, B3TJISHYB Ha pHC. 3. YPaBHUTEIbHBIC U TIOJBUKHBIC OJIOKH MOXKHO COYe-
TaTh MO-Pa3HOMY JUIsl YBETMUECHUSI BBIUTPHINIA B cuiie. B oHOI 000liMe MOKHO YCTaHOBUTH JIBa,
TpH WK OOoJIbIliee YHCIIO OJIOKOB, @ KOHEI] TPOca MOKHO MPUKPEIHUTD JINOO K HEMOIBH)KHOM, JIH-

00 K ITOIBUKHOU 000MME.
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Puc.3. MPUHUMNIM JEVNCTBUS B/TOKA U NMOJTUCIIACTA. a - 00uHOYHbIL 610K (c 00HUM mpo-
COM, NMPOMSIHymbIM 10 xefno0by eduHcmeeHHO20 wkusa); 6 - kombuHayusi u3 d8yx 0OUHOYHbIX
6r10Kk08 ¢ eduHbIM MPOCoM, oxeambligarowuM oba WKuea,; 8 - napa 08yxennobkosbkix 6110K08, Mo
YyembIpeM criapeHHbIM Xesjobam Komopbix npoxodum eOuHbIl mpoc.
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Puc. 4. MNOJINCIIACTHI ¢ pasnu4HbiMu KoMbuHauusimu b510K08 mpex murios: crieea - napa 08ou-

HbIx 6510K08; 8 UeHmMpe - mpolHol 610K ¢ 080UHbLIM; cripaesa - napa mpolHbix 6110ko8. B mpolHom 6r1oke

KOHely, mpoca, K KomopoMy fpunazaemcsi ms2080e ycusnue, npoxooum 4epe3 yeHmparsbHbil xenob; rnpu

3MOM HUXHUU - MOOBUXXHBIU - 6510K Kpernumcs Koywem mak, 4mo e20 0Cb neprneHOUKyispHa Ocu 8epxHe-
20 - Hernod8uUXHO20 - brioKa.

Juddepenunanbubiii BOpoT. OTO, B CYIIHOCTH, /IBa KOJIECA, COCAUHEHHbIE BMECTE U
BpalaroIuecs: BOKPYT OAHOM ocH (puc. 5), Hanpumep, KOJOAe3HbI BOPOT C PYUKOH.

o

Touka
onopbl

Younue

Puc 5. BOPOT, oeiicmsyrowuii xax pviuae I poda, npedcmagnsem cobotl, 8 cywHocmu,
064 CKPENIeHHbIX 6Mecme KOJleCd, 6paaryuxcs 6OKpye ooujetl ocu.

JuddepeHnmanbHbIT BOPOT MOKET AaBaTh BBIMTPHINI KaK B CHJIE, TaK M B CKOPOCTH. DTO
3aBUCHUT OT TOTO, TI¢ TpUJIaraeTcsl yCuine, a TJie - Harpy3Ka, MOCKOJIbKY OH JIEHCTBYET KaK PhI-
ygar | poma. Touka omopbl pacrono)keHa Ha 3aKperuieHHOW ((UKCHPOBAHHOW) OCH, a TIO3TOMY
IUICYH YCHIIMS M Harpy3KH paBHBI paJlycaM COOTBETCTBYIOIIUX Kojiec. [Ipumep Takoro ycTpoii-
CTBA JIJIsl BRIMTPHIIIA B CUJIE - OTBEPTKA, a JIJIsl BBIUTPBIIIA B CKOPOCTH - HUTH(OBATBHBIN KPYT.

3y0uartbie kosaeca. Cucrema JByX HaXOAAIIMXCS B 3allCTUICHHH 3yOUaThIX KOJEC, CHIIS-
X Ha Bajax OJMHAKOBOTO auaMmerpa (puc. 6), B Kakoh-To Mepe aHamornuHa auddepeHIanb-
HOMY BOpoTy. CKOpOCTh BpalleHus KoJiec 00paTHO MPOMOpLUUOHaIbHA UX AuaMeTpy. Ecnu manas
BeayIas mectepHst A (K KOTOpPOW MPHIIOKEHO YCUJIUE) MO JUAMETPY BIBOE MEHBIIE OOJBIIIOTO



3yOuaroro koisieca B, To oHa joimKHA BpamiaThesl BABoe ObicTpee. Takum oOpa3oM, BBEIUTPHIII B
CHJIe TaKoW 3y0uaroii mepeaayn paBeH 2. Ho eciam TOYKM MPUIIOKEHUS YCHIIUSL M HAarpy3KH I10-
MEHSITh MECTaMH, TaK 4TO Kojieco B craHer BeAylum, TO BBIUIPHIII B cuie OyneT paseH 1/2, a

BBIUTPBIII B CKOPOCTH - 2.

(D

Ycunue

Harpyska

Puc. 6. 3VBYATHIE KOJIECA, oeticmsyiowue 8 npunyune max jice, KaxK u opom, mMo2ym od-
8aMb KaK 6blUSPbIUL 8 CUe, MAK U 8bIUSPLIU 8 CKOPOCHIUL.

HaxkJionHas miockocTb. HakiloHHas MJIOCKOCTh NMPUMEHSETCS Ui NIEPEMELCHUS TsKe-
JBIX TPEAMETOB Ha OoJiee BBICOKUH ypOBEHb 0€3 MX HemocpeACTBEHHOro nojHsatus. K takum
YCTPOMCTBAM OTHOCSITCS MTAHYChl, ICKAJIATOPbI, OOBIYHBIE JIECTHHUIIBI, & TAKXKe KOHBEHepH! (C po-
JMKaMU JUIsl yMEHbLIEHUs TpeHus). VneanbHblil BEIMTPBIII B cuile, 00ecrieunBaeMblil HAKJIOHHON
IUIOCKOCTBIO (pUC. 7), paBEH OTHOILEHHIO PACCTOSHUS, Ha KOTOPOE MepeMellaeTcsl Harpyska, K
pacCTOSIHUIO, MPOXOAMMOMY TOYKOW NpHIIOXKeHUs ycwins. IlepBoe ecTh JIMHA HAKJIOHHOU
IUIOCKOCTH, a BTOPOE - BBICOTA, Ha KOTOPYIO MOoJHUMAETCs Tpy3. [TockonbKy runotenysa 6osbiie
KaTeTa, HaKJIOHHAsl MJIOCKOCTh BCErJa NAeT BBIMIPHINI B cuiie. Beiurpeimr Tem Oofblie, yem
MEHbIIIE HAKJIOH TUIOCKOCTH. DTUM OOBACHSETCS TO, YTO TOPHBbIE aBTOMOOWJIbHBIE M KEJIE3HbIE
JIOpPOTY UMEIOT BHJI CEPIIAHTHHA: YEM MEHbIIE KPYyTHU3HA JOPOTH, TEM JIErde 1o HEH MOJIHUMATh-
col.
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Harpyaka

uienuro OUHbL K 8blcome.

KauH. D70, B CYIIHOCTH, CABOCHHASI HAKJIIOHHAS IIOCKOCTH (puc. 8). [maBHOE ero oTiu-
Yue OT HAKJIOHHOM TUIOCKOCTH B TOM, YTO OHA OOBIYHO HEIMOABUKHA, ¥ TPYy3 MO ACHCTBUEM YCH-



TSl IBUKETCA 110 HEW, a KJIIMH BrOHSIIOT IO/ Harpy3Ky Wi B Harpy3ky. [IpuHuummn kinHa ucnosnsb-
3yeTCsl B TAKUX MHCTPYMEHTaX U OPYIHUSAX, KaK TOIMOp, 3yOnsI0, HOX, TBO3/Ib, IIIBEITHAS UIJIA.

|<-—TOJ'ILU,MHa -a|

OnvHa ——

Puc.8. K/IMH - kax 6vbl cO80eHHasi HAKIOHHASL NIOCKOCMb. HOeanbHblll 8blucpblil 8 cuile
PAaseH OMHOUuLeHUI0 ONIUHbL KIUHA K MOTUWUHe Ha MYNOM KOHYe.

W neanbHblil BHIMTPBILI B CUIIE, 1aBa€MbI KIIMHOM, PaBEH OTHOILEHUIO €r0 JUIMHBI K TOJ-
IIMHE HA TYNOM KOHIE. PeanbHblil BBIMIPBILI KJIMHA, B OTIMYUE OT JAPYTUX MPOCTEUIINX MeXa-
HU3MOB, TPYZHO orpeaenuTs. COnpoTUBIEHNE, BCTPEYAEMOE UM, HENPEJCKAa3yeMO MEHSETCS IS
pa3HbIX ydacTkoB ero "mek". M3-3a 6onbimoro Tpenus ero KIIJ[ crons Man, 4To WaeadbHbBIN BbI-
UTPBIII HE IMEET 0COOO0TO 3HAYCHUSI.

Bunt. Pe3nba BunTa (puc. 9) - 3T0, B CYIIHOCTH, HAKJIOHHAS IUIOCKOCTh, MHOTOKPATHO
o0epHyTasi BOKpYI HWIKMHApPaA. B 3aBUCMMOCTH OT HampaBlieHUs MOAbEMa HAKIOHHOM ITJIOCKOCTH
BUHTOBAs pe3b0a MoxeT ObITh JieBoH (A) unu npasoii (B). Comnpsraromascs aeranb, eCTeCTBEH-
HO, JOJDKHA UMETh pe3b0y Takoro ke HampasieHHs. [IpruMepsl MPOCThIX YCTPOHCTB C BUHTOBOM
pe3b0oil - 1oMKpat, 00JT ¢ TaiKoi, MUKPOMETP, TUCKH.
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Puc.9. BUHT c npamoy2onbHoll pe3bOoli - no Cyujecmasy, HakIOHHASL NIOCKOCMb, MHO20-
Kpamuo obepHymas 8okpy2 yununopa. A - nesas, B - npasas pe3voa.

[TockonbKy pe3bda - HaKJIOHHAs TUIOCKOCTh, OHA BCET/a JaeT BBIMTPHINI B cuiie. Mmeanb-
HBIN BBIMT'PBIII PpaBCH OTHOMICHUIO PACCTOAHHA, TPOXOAUMOIO TOUYKOH MPUIIOKCHUS YCUIIUA 3a
OJIMH 00OPOT BHHTA (UIMHBI OKPY>KHOCTH), K PACCTOSIHUIO, IIPOXOTUMOMY TIPU STOM Harpy3Kon
10 OCH BHHTA. 3a OJIUH 00OPOT HArpy3Ka ImepeMenaeTcst Ha PacCTOSTHUE MEXTY ABYMS COCEIHU-
MU BUTKaMHU pe3bObl (a u b wim b u ¢ Ha puc. 9), koTopoe Ha3biBaeTcs marom pe3bosnl. [lar pe3s-
OBl OGBI‘-IHO SHAYUTCIIBHO MCHBIIC €€ TUAMCTPA, TAK KaK NHAYC CJIUIIKOM BCIIMKO TPCHUC.
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KOMBUHNPOBAHHBIE MEXAHM3MbI

KomOnHUpOBaHHBII MEXaHU3M COCTOUT U3 JABYX WJIM OOJBIIETO YHCa MPOCTHIX. JTO HE
00513aTeJIbHO CII0XKHOE YCTPOMCTBO; MHOTME JOBOJIBHO MPOCThIE MEXAHU3MBbI TOXKE MOXHO CUH-
TaTh KOMOMHUpOBaHHBIMHU. Hampumep, B MsicopyOke UMerOTcs BOpPOT (pydyka), BUHT (MPOTAJIKH-
BAIOLIMH MACO) M KJIMH (HOXK-pe3ak). CTpeski Hapy4HbIX 4acOB [TIOBOPAYUBAIOTCS CUCTEMOH 3y0-
YaThIX KOJIEC Pa3HOro JMaMeTpa, HAXOASIMXCS B 3alleIIEHUH Ipyr ¢ Apyrom. OauH u3 Haubo-
Jiee M3BECTHBIX HECIIOKHBIX KOMOWHHPOBAHHBIX MEXaHM3MOB - IoMmkpaT. Jlomkpar (puc. 10)
npezcTaBisier co00if KOMOMHAIMIO BUHTA U BOPOTA. | 0JI0BKa BUHTA MOANUPAET HArpy3Ky, a apy-
roif ero KOHell BXOAMUT B pe3b00BYIO OMOpPY. Y CHIIME MPUIIAraeTcsl K pyKOsTKE, 3aKpEIVIEHHON B
rojoBKe BUHTA. TakuM 00pa3oM, pacCTOSHUE YCHIIUS PAaBHO JJIMHE OKPY)KHOCTH, OIHCHIBAEMON
KOHIIOM pYYKH. [[TMHa OKpYyXHOCTH JaeTcs BbIpaxkeHueM 2pr, rae p = 3,14159, a r - paauyc
OKPYXHOCTH, T.€. B JJaHHOM cllydae JUIMHAa pydyku. OUeBHUIHO, YTO YEM JJIMHHEE pydKa, TEM
Oosnblie UaeanbHBIA BBIMIPHILI B cuie. PaccrosiHue, MPOXOJUMMOE Harpy3Koi 3a oiuH 000pOT
PYUYKH, paBHO LIAry pe3bObl. B njeane MoKHO NOTYyYUTh OUEHb OOJIBIION BBIMTPHILI B CUIIE, €CIIH
JUIMHHYIO PY4YKy COYeTaTh ¢ MajblM HiaroM pe3bObl. [loaromy HecmoTps Ha Manbiit KIIJ]
noMKkpata (0kos10 25%) oH naet 60JbLION PeabHbIM BHIMTPHILI B CHIIE.

Harpyaka

Puc.10. JJOMKPAT - npumep Hecn0i#CHO20 KOMOUHUPOBAHHO20 MEXAHU3MA (coyemanue
BUHMA U 8OPOMA).

Boiurpeiin B cuiie, co3gaBaeMblii KOMOMHUPOBAHHBIM MEXAHU3MOM, PABEH MPOU3BEICHUIO
BBIMTPBILIEH OTAEIBHBIX MEXaHU3MOB, BXOJAIIMX B €ro cocTaB. Tak, U1eanbHbIi BHIUTPHIII B CH-
ne (UBC) ans noMkpara paBeH OTHOIICHHUIO JITMHBI OKPYKHOCTH, OTIMCHIBAEMON PYyUKOH, K LIary
pe3bObl. [l BXosIero B coctaB JoMKpaTa Bopota IBC paBeH OTHOIIEHHIO JUIMHBI OKPYXKHO-
CTH, ONHMCHIBAEMOM PY4YKOH (paccTOsSHUE YCWIMS), K JJMHE OKPYXHOCTH BUHTa (paccTosHUE
Harpy3ku). /g BunTa nomkpara UBC paBeH OTHOLIEHUIO JUIMHBI OKPYKHOCTH BUHTA (paccTosi-
HUS YCUJIUSA) K Iary pe3pObl BUHTA (paccTtosiHuio Harpy3ku). [lepemuoxkas UBC otnenpHBIX Me-
XaHU3MOB JJOMKpaTa, Mojryyaem Jjisi KomounupoBanHoro Mexannsma MBC = (OkpyXHOCTb pyd-
kn/OkpyxxkHOCTh BUHTA) * (OkpyxHOCTh BUHTa/lllar pe3nOnr) = (OxpyxkHOCTh pyuku/Illar pes3n-
Ob1). /11 GoJee CIIOKHBIX KOMOWHUPOBAHHBIX MeXxaHn3MOB BeuucnuTh UBC tpyanee. [Tostomy
JUI HUX OOBIYHO YKa3bIBAIOT JIUILb PEATbHbIN BHIUTPBILLL.



3ananne

1. Ha koHmax HeBecoMoro peruara aeictByroT cuibl 40 u 240 H. PaccTostHue ot To4ku
OIOpBI 10 MEHBIIEW CUIbl paBHO 6 cM. OmnpenenuTe JUIMHY pblyara, €CiiM pbl4ar HaXOJUTCS B
PaBHOBECHH.

2. Ha xonmax peryara neiictByrot cuibl 2 u 18 H. Jlnuna peruara pasna 1 m. ['ne nHaxo-
JUTCS TOYKA OIOPBI, €CIM pblyar B paBHOBecuu? (BecoM pbruara npenedpeus.)

3. TlogoOpaTh peanbHBIE MEXaHU3MBl C MEXaHWYECKMM TpUBOJIOM. Pa3o0parbcs ¢
OPUHIUIIOM paboThl. COCTaBUTh PACUETHYIO CXeMY. BBINOIHUTE TEXHUUECKUI PUCYHOK.

Bonpoce! 1151 caMOKOHTPOJISA

1. Kakoii MexaHu3M Ha3bIBa€TCs KOMOMHUPOBAHHBIM?

2. Natb onpenenenue «auddepeHanbHbIil BOPOT»

3. Kako#i mpuBoJl Ha3bIBA€TCI MEXAHUUYECKUM?

4. Kakoli npuBOJI Ha3bIBAETCS THAPABIMYCCKUM?

5. Kako#i mpuBoJ1 Ha3bIBa€TCS MHEBMATUYECKUM?

6. Kakoli mpuBOJ Ha3pIBaeTCSA TUAPO-MEXaHUICCKUM?
7. Yto Ha3bIBaIOT phlyarom 1-ro poxa?

8. Ilo kakuM mpu3HaKam KJIacCu(UIUPYIOT PO peluara?

MPUHITATI JEHCTBUS MAILIMH 1 MEXAHU3MOB:
T'UJPABJIUYECKUM

Teopernyeckue MoJI0KeHUs

I'mapaBianveckuii npuBoa (FMIPONPHBOA) — ITO COBOKYIMHOCTh YCTPOWCTB, MpeIHa-
3HAUEHHBIX JUIsl IPUBEICHUS B IBUJKEHUE MAllMH U MEXaHU3MOB IIOCPEICTBOM I'MIPaBIMYECKON
sHepruu. OO0s3aTeNbHBIMU JIEMEHTAMU TUAPONPUBOA SBISIOTCS HACOC M THMJIPOJBUTATEIb.
['maponpuBos mpencTaBiseT co0Ol CBOEro poja «TUAPaBINYECKYI0 BCTaBKY» MEXIY NPUBOJI-
HBIM JIBUTaTEIEeM U Harpy3kKoi (MallMHOW WJIM MEXaHU3MOM) U BBINOJHSET T€ K€ (PYHKIIMU, YTO
U MEXaHW4ecKas nepenada (peaykTop, peMEHHas Nepeiada, KpUBOIINUITHO-IIATYHHBIH MEXaHU3M
U T. A.). OCHOBHOE Ha3Hau€HHE I'MJPONPUBO/A, KaK U MEXaHUYECKOM mepeaayu, — mpeodpas3o-
BaHHE MEXaHUYECKON XapaKTEePUCTHKH MPUBOJIHOTO JBUTATeNsl B COOTBETCTBUU C TPEOOBAHUSAMHU
Harpy3ku (mpeoOpa3zoBaHuE BUAA JIBUKEHHS BBIXOJHOTO 3BEHA JIBUTATENsl, €r0 MapaMeTpoB, a
TaK)K€ PETYIMpOBaHME, 3aIMTa OT MEPErpy3ok U ap.). [IpuBoaHBIM ABUraTeneM Hacoca MOTYT
OBITh AJEKTPOABUTATENb, IU3€Ib U IPYTHe, IOATOMY MHOTAa THUAPOIPUBO]I Ha3bIBAETCS COOTBET-
CTBEHHO 3JIEKTPOHACOCHBIN, TU3€IbHACOCHBIN U T. 1.

Buabl ruaponpuBoaoB

I'unponpuBobI MOTYT OBITH ABYX THUIIOB: TMJIpOJMHAMHUYECKHE U o0beMHbIe. B ruapoau-
HaMHUYECKHX MPHUBOJAX UCIOJb3yEeTCS B OCHOBHOM KMHETHYECKAsl SHEPTHsl MMOTOKA KUJIKOCTU. B
00BEMHBIX THAPONPUBOAAX HCIIOJIB3YETCS MOTEHIMAIbHAS SHEPrus JaBieHUs pabodel >KUIKO-
CTH.

[[Inpokoe pacnpocTpaHEHUE B HACTOSAIIEE BpEMs TTOJIYIHJI 00bEMHBIN ruponpuBo. [Tox
00BEMHBIM THAPOIIPUBOZOM MTOHUMAETCS COBOKYITHOCTh 00BEMHBIX MMIPOMAILINH, THAPOAIIapa-
TYpBI U IPYTUX YCTPOMNCTB, IpeIHA3HAYCHHAs IJIs IepeJjaul MEXaHUYEeCKON SHEPTuu U mpeodpa-
30BaHUA IBUKCHHS ITOCPCACTBOM pa60qel71 KUAKOCTU.
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OO0BEMHONM Ha3BIBaCTCS THAPOMAIIMHA, pa0OYMid TPOIECC KOTOPOM OCHOBAaH Ha ToTepe-
MEHHOM 3allOJIHEHHH paboveld KaMephbl KHUIKOCTbIO U BBITECHEHUM €€ U3 paboueil kamepbl. K
00BEMHBIM MalIMHAM OTHOCST, HAllpUMEp, MOPILIHEBbIE HACOCHI, aKCUATbHO-TIOPUIHEBBIC, Pa/lu-
AJIbHO-TIOPIIHEBbIE, IIECTEPEHHBIE IMIPOMAILIUHBI U JP.

TpynHo Ha3BaTh OTpPaACiIb COBPEMEHHOUW MPOMBIIIJICHHOCTH, I'/ie Obl HU MPUMEHSIICS TH/I-
ponpuBoj. Bricokas 3QeKTUBHOCTh, OOJBIINE TEXHUUECKAE BO3MOKHOCTH JIENIAI0T €r0 MOYTH
YHUBEPCAIbHBIM CPEJICTBOM, UCIIOJIB3YEMBIM B PA3JIMUHBIX TEXHOJIOIMYECKUX MIPOLECCAX.

Bb10op npusBoga

[TpuBOABI B MPOMBINUIEHHOM IPOU3BOJCTBE 00ECTICUUBAIOT MPSMOIMHEWHOE MU Bpalia-
TeJIbHOE JIBM)KEHUE JIeTalel U Y3JI0B, X MOAHUMAHUE WIH OIyCKaHUe, IBUKEHUE C Harpy3Koi,
MOJIJICp)KAaHUE 3aJJaHHOW CKOPOCTH TEPEMENICHHS U YCKOPEHHE, MO3UIIMOHIUPOBAHUE, KOMOWHU-
pOBaHME MPOU3BOJCTBEHHBIX MPOIIECCOB U T. JI. B 3aBUCHMOCTH OT MPUMEHSIEMOTO MPUBOTHOTO
ABUTaTCIIA pas3IndyaroT 3JICKTPO-, TUAPO-, U THEBMOIIPUBOBI. Ka)KI[I)If/'I M3 3THUX IPHUBOJOB UMECT
CBOM JOCTOMHCTBA M HeAocTaTKu. [loaTomy mpu BeIOOpE 000pyAOBaHUS C TEM WM HHBIM BHJIOM
IMPpUBOJAa MOXHO OPUCHTUPOBATLCA HA UX HOTpe6I/ITeJII>CKI/I€ XapPaKTCPUCTHUKH, IPCACTABJICHHBIC B

Tabimue 1.

Taoauna 1

[TapameTpsl

3arpaThl Ha dHEp-
rocHa0XeHme

Ilepenaua >Hep-
TUH

Haxoruienue
JSHEpPruu

JIuneitHoe mnepe-

MeIlIeHHe
BpamarensHoe
JIBUKECHHE
Pabouas CKO-

POCTb HCIIOJIHUTCIIb-
HOIro Me€xaHu3ma

Veunus

TouHocTh T1O3H-
IMOHUPOBAHUSA

JIEKTPONPHUBOIAbI
Huskue
Ha neorpannuennoe

pacCcTodaHnue CO CKOpPO-
CThIO CBE€TA

3aTpyIHEHO

3aTpyIHUTEINBHO,
JIOPOT0, HU3KUE YCUIIUS

[Ipocro,
00€eCIIeYnTh
MOIITHOCTH

MOXHO
BBICOKHE

3aBUCUT  OT
KPETHBIX YCIIOBHI

KOH-

Beicoxue  ycuins,
HE JOIYCKaIoTCA Iepe-

Tpy3KH

[Inroc-munyc 1 MKM
U BBIIIIE

I'maponpuBoabl
Beicokne

Ha paccrosHue no
100 m. CxopocTs -- 10

6 M™/cek., mepenaya
curainos --- go 100
M/CeK.

OrpanunueHo

IIpocto, BBICOKHE
yCHJIUS, XOpOIlee pe-
I'YJIMpOBaHUE CKOPO-
CTH

IIpocTo, BBICOKHI

BpAILlAlONIUH MOMEHT,
HEBBICOKHE 000POTHI

Jo 0,5 m/cek.

Yeumna xpo 3000
kH, 3amumensr ot

neperpy3ok

Jo mumoc-muHyc 1
MKM

ITHeBMONIPUBOABI
OueHb BBICOKHE

Ha paccrosnue 10
1000 m. CxopocThb -- 10

40 M™/cek., mepenaya
curHaioB -- g0 40
M/CeK.

Jlerko ocymuecTBuMO

HpOCTO, HCBBICOKHUC
yCUiuAa, CKOpPOCTh 3aBU-
CUT OT HArpy3kKu

IIpocTo, HeBBICOKMIA

BpalllalOIUid  MOMEHT,
BBICOKAS CKOPOCTh
BpallleHUs

2,5 M/CEK. U BBIIIIE

Veunus go 30 klla,
3aIUIIEHBI OT TIepPerpy-
30K

Jo 0,1 mMm


http://www.rimos.ru/

Bricokas -- npu uc-
Bricokas, Tak Kak

IIOJIb30BAHNKW MCXaHH- HI/I3KaSI, TaK KakK TIa3s
KecTtkocTh Macjo IMPAKTUYCCKHU
YECKUX IIPOMEKYTOY- CXXKMMacM

HCC)KMMacMO
HBIX 3JICMCHTOB

CoznatoT 3arps3He-
Bpena, xpome mo-

VYTeuku u ux Io- HHUC, npu HaJIn4numn
OTCyTCTBYIOT Tepb  JHEpPIUH, HET,
CIICICTBUS yTEUeK IMOoXkKapoorac-
- B3pPBIBOOE30IACHBI

[Ipaktnueckn  He-| YyscrBuTensHel K| [IpakThuecku Hewys-
YyBCTBUTEJIbHBl K W3- MU3MEHEHHIO TEMIIEpa- CTBUTEIbHBI K Kojeba-
MEHEHUIO TEMIIEpATyp | TYp HUSIM TEMIIEPATyphl

Bimsaue  oxpy-
YKaroIIEH cpebl

OOBIYHO K OCHOBHBIM IPEUMYIIECTBAM F'HAPONPHBOAA OTHOCST:

. BBICOKHE YCHUJIUS U OOJIBbIIYIO NIEpeaBaeMyr0 MOIIHOCTb HA €IMHUILY Mac-
Cbl IIPUBO/JIA;

. LIMPOKHUHA JTMana3oH OecCTYNEeHYaTOro peryaupoBaHMs CKOPOCTH BBIXOJ-
HOT'O 3BEHA;

. TOYHOCTH MO3ULIMOHUPOBAHUS JA€TalIeH;

. [IPOCTOTY YIIPaBJICHUs U aBTOMATU3allNH;

. IIPOCTOTY MpPEIOXPAHEHUS IPUBOJHOIO JBUTATEIISl U UCIIOJIHUTEIbHBIX Op-
raHOB MalINH OT MEPErpy30K;

. HAJCKHYI0 CMa3Ky TPYLIMXCS MOBEPXHOCTEN MTPU NPUMEHEHUH MHUHEPAIb-

HBIX Macell B KaueCTBE pabounx KHUIAKOCTEH.

A K HegocTaTKaM:

. yTedKkd pabouell KUAKOCTH 4epe3 YIUIOTHEHUS M 3a30pbl, OCOOCHHO MpHU
BBICOKHMX 3HAUCHMSIX JaBJICHUS;

. HarpeB pa0Ooueil >KUAKOCTH, YTO B psj€ CilydaeB TpeOyeT NMpUMEHEHHs
CHEIHaJIbHBIX OXJIaJIUTENbHBIX YCTPOMCTB U CPENICTB TEIIOBOM 3aIUTHI;

. HEOO0XOAUMOCTh OOECTIEUeHHUsI B MPOLECcCce HKCIUTyaTallil YUCTOTHI pado-
Yyeil )KUJKOCTH U 3alUThl OT IPOHUKHOBEHUS B HEE BO3/1yXa;

. M0KapOOINaCHOCTh — B Cllyyae MPUMEHEHHs roprodeil pabode )KUIKOCTH.

2. ®u3nyecKkne TEPMHUHBI

Macca m

Macca co3naet Ha 3eMJie 3a CYET TPAaBUTALMM CHITY TSKECTH.
Cuna F

B cootBercTBUU ¢ 3ak0HOM HblOoTOHA:!

Cuna = Macca * yCKOpeHue

F=mea Q)
Eciu oflIee ycKopeHHe 3aMEHHTh Ha 3eMHOe ycKopeHue a = 9,81 m/c2, To B pesynbTare

MOJTy4aeTCsl:
Cuiia Beca = macca * 3eMHOE YCKOpPEHHUE

Fo-me-g )
Takum o6paszom, s Maccsl 1 Kr cuna Beca coctanser Fg = 1 kr » 9,81 m/c? = 9,81 (kr *
M/c?)



Enunanna CU nns cunel HaseiBaeTcst HeroTon (H).
1 H=1 xr » m/c?
Macca B 1 xr co3naet Ha 3emuie cuity 9,81 H.

J1st IpakTUKKA B IPHUHIUIIE MOXHO CYUTATh, YTO 3HAYCHUE CHUJIBI TSKECTH, CO3aBaeMOi
Maccoii B 1 kr, paBuo He 9,81 H, a 10 H wnm 1 naH.

[JaBJyienue p

st onucaHus TPOILIECCOB, MPOUCXOASAIINX B KUIKOCTSIX, JABJICHUE SIBIACTCS BaKHOM
BEJIUYHHOM.

Ecnu pacnpezneneHHas 1o MJI0OCKOCTU cwila F BO3IEHCTBYET BEPTHKAIBHO HA IUIOCKOCTh
IUIOINA/bIO 4, TO OTHOIIEHUE CUJIbI K IUIOLIA/U 1aeT JaBJIECHUE p.

p= g ©)

[TpousBoanas ot eaunuibl CU nns naBnenus HaspiBaercs [lackans (I1a)

H
1—=1MNa
ME

Ha npakTuke UCToIb3yI0T MPEUMYIISCTBEHHO SANHUILY Oap.

1 6ap = 10° ITa = 0,1 MITIa.

Pabora

Ecnu teno nepemenaercs cuinoit F Ha ompesienieHHOe pacCTOsHUE S, TO CUJIa TIPOU3BOAUT
pabotry W. Pabora - 3T0 mpousBepeHHe paccTosHMs S Ha cuiy F, kotopas nedcTByeT B
HAIPaBIEHUU TIEPEMEIICHUS

W=F ¢ s 4

Enununa padots! B cucreme CU - mxoyns ([Ix)

1 Jbx=1H -m=1 Br.

JHeprus

Ecnu 00bekT criocoO6eH BBIOMHATH padoTy, OH UMEET «3alaceHHYI0 padoTy».

DTOT TUII «3amaceHHON pabOThI» U3BECTEH Kak dHeprus. CienoBarenbHo, paboTa u dHEP-
TUSl UMEIOT OJTHU U T€ K€ AMHHUIIBI.

B 3aBHCHUMOCTH OT THTIA «3alIaCEHHOW PadOThD» Pa3IMYaIOT:

- MOTEHINAJILHYK YHEPTUI0 (3HEPTHI0 NojokeHuss Ep)

Teto MOXET OIYCTHTHCSI Ha OIpPEJICICHHBIH YPOBEHb M3 CBOETO HAYaIhHOTO BBICOKOTO
MOJIOKEHUS U, CIIeI0BAaTEIbHO, TPOU3BECTU PabOTY.

KonruecTBO BBITIOJHEHHOW TP TOM pabOThI 3aBUCHT OT CHJIBI BeCa M * g M BBICOTHI h.

Ep=(m-g)+h ()

- KHHETHYeCKYI0 YJHepruio (3Hepruio apuxenus Ex).

Ecnm aBmxyIeecs Teno BCTpEUaeTcsl C HETOABMKHBIM, OHO COBEpINAeT padoTy Ha KOp-
nyce HEMOJBIXKHOTO Tena (T.e. padory aedopmaruu). B aToMm cimydae HakoruieHue pabo-
THI 3aKJIIOYAETCS B ABMKCHUH Tela.

KonndecTBO sHEpruu 3aBUCUT OT MAacChl M M CKOPOCTH V Tela:

2

E =15 (6)



MoiHoCThb
MoIHOCTD - YaCTHOE OT JICJICHHS paOOTHI HA BPEMSI:

p=W ©

Enununeit momnoctu B cucreme CU siBnsierca Batt (BT)

1 Br=1 Ix/c.

. Cxopoctsb

CkopocThb - 3TO paccTOsSHUE S, JICICHHOE Ha BpeMs t, 32 KOTOPOE ATO PAaCCTOSTHUE Tpe-
OJI0JICHO.

V= ? ®)

B cucreme CU ckopocTh U3MepsieTcs B MeTpax B CEKyHIY (M/C).

Yckopenue

Ecnu Teno He IBMKETCS ¢ MOCTOSIHHOM CKOPOCTBIO, 3TO KBATH(DUIIUPYETCS KaKk yCcKope-
HHe.

M3MeHeHne CKOPOCTH MOXKET OBITh MOJIOKHUTENBHBIM (YBEIHUEHHE CKOPOCTH / yCKOpe-
HUE) WU OTPULIATEIbHBIM (YMEHBIIIEHHE CKOPOCTH/ 3aMeJICHUE).

JluHeliHOE YCKOpEHUE OMpeAeseTcs Kak M3MEHEHHE CKOPOCTH V 33 BpeMs t:

"4
= — 9
a i )

B cucreme CU equnutieit yckopeHus (3aMeIeHuUs) SBJISIETCSI METP Ha CEKYHAY B KBajpa-
Te (M/c?).

I'mapomexanuka

['mapomexaHuka UMeeT J1eN0 ¢ PU3NUYECKUMHU XapaKTepUCTUKaMU M MOBEJCHUEM JKUAKO-
cTeil B HEMOABIKHOM (THAPOCTATHKA) U MOABHKHOM (THAPOKHHETHKAY) COCTOSHUSAX.
Paznuune Mexny *KUAKUMU U TBEPABIMH TEIAMU COCTOUT B TOM, YTO YAaCTHIIBI, U3 KOTO-
PBIX COCTOSIT KUIKOCTH, MOTYT CBOOOJHO MEpEeMEeNIaThCsl BHYTPH 3aHUMAeMOro o0bema.
CrnenoBarenbHO, XKHUJIKOCTH HE UMEIOT crenuduyeckoit popMbl, OHU PUHUMAIOT HOpMY
COJZIEPIKAIIETO X COCYAA.

ITo KOHTpacTy ¢ razaMu XHUAKOCTU IPAKTUUECKN HE CKUMAIOTCS.

I'mapocraruka

Ctporo roBopsl, 3aKOHbI THAPOCTATUKU OTHOCATCS TOJIBKO K MI€AIbHBIM JKUIKOCTSIM, KO-
TOpbIE pacCMaTpUBaIOTCs 0€3 Macchl, TPEHUS U C)KUMAEMOCTH.

B 57T0if cBsI3u BO3MOKHO c/ienaTh 3aKJI0UYEHUE O MOBEJACHUH UACaNTbHBIX, T.€. CBOOOIHBIX
OT TPEHUS CUCTEM LIUPKYISLIMU. TeM He MeHee, TOTepu B TOM WM HHOM (opMe NpucyIu
BCEM KOMITIOHEHTaM >KMJKOCTHBIX CHUCTeM. B KOMIOHEHTax, paboTaroImuX M0 APOCCeNb-
HOMY IPUHIIUITY, TOTEPH JAEUCTBUTEIHHO ONPEALIAIOT UX (PYHKIIMOHUPOBAHHUE.
JlaByieHue (IPMMEHUTEJIbHO K I'mapomMexanuke)

Ecmu cocyasl pa3nuyaoii ¢hopMbl ¢ OJUHAKOBOM mutomiaapio guuma (A1 = A2 = Az) 3a-
MIOJTHEHBI JKUJIKOCTBIO /IO OJIHOTO M TOTO e YPOBHS h, TO laBieHUs Ha JHO OYAYT paBHBI
(p1 = p2 = p3) u neiicTByronMe cuibl OyayT paBHbl Takke (F1 = F2 = F3).
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Puc 1. I'uvopocmamuueckuii napadokc
JlaBjieHue M0/ BO3/1eiicTBHEM BHEIHUX CHUJI

/ /+ /

F

Puc.2. 3axon Ilackana
OcHoBo¥ 11 TUAPOCTAaTUKH siBsieTcs 3akoH Ilackans:
8030eticmaue Cubl Ha HeNOOBUINCHYIO IHCUOKOCHb PACNPOCMPAHAEMCs N0 8ceM Hanpas-
JIEHUAM 8HYMPU HCUOKOCIU. Benuuuna oasnenus 8 HcuoOKoCmu pasHa Hazpyske, cCoOomHe-
CEHHOIU ¢ NI0Wadvio, Ha KOMopyr oxa Oelicmeyem. /lagieHue oxazvieaem ceoe 6030eli-
cmeue 6ce20a 8epMUKAIbHO HA 02PAHUNUBATOWYIO NOBEPXHOCb pe3epayapd.
Kpome Toro, naBneHue pacnpoCTpaHsSeTCs paBHOMEPHO BO Bce CTOpOHBI. Ecnu He mpu-
HUMAaTh BO BHUMaHUE JIaBIICHUE CHIIBI TSHKECTH, TO JIABJICHUE OJJMHAKOBO IO BEJTUYMHE BO
Bcex Toukax (Puc 3).
YauTteIBas 1aBJIeHUS, KOTOPBIC MCIIOIB3YIOTCS B COBPEMEHHBIX THAPONPHUBOJIAX, BIUSHU-
€M JIaBJICHUS CHIIBI TSHDKECTH MOXKHO MpeHeOpeyb.

[Tpumep: 10 M BogsiHOTO cTONI0a = 1 Gap.

Ilepenaua cuiibl

Tak kak JaBjieHHE PacIpOCTPaHIETCs paBHOMEPHO BO BCEX HANpaBJICHUsX, popma cocy-
J1a HE UMEeeT HUKAKOIo 3HAaYEeHHUS.

[Ipumep ucnonp30BaHus THIPOCTATHUECKOTO AaBlIeHUs WiLTtocTpupyer Puc 1.4.



Puc. 3. [Ipumep nepedauu cunv
Ecnu cuna F1 Bo3aeiicTByeT Ha momaas A1, BOSHUKAET IaBICHUE

Fq

D= (10)
Aq

JlaBneHue p OKa3bIBAE€T BO3/ACHUCTBHE HA KaXAYIO TOUKY CHUCTEMbI, B TOM YHUCJIE Ha IO-
BepxHOCTh A2. Jlocturaemast cuna F2 (cuia, mogHuMaromas Harpy3Kky) paBHa

Fo=p- A (1)
Takum oOpazom

Fi Fo

—_— = (12)
A A

NIn

Fo % .
Fi A

OTHONIEHUE CHJI PaBHO OTHOIIEHUIO TIJIOTA IEH.

JlaBneHue p B moJI0OHOM CHUCTEMe BCerjia COOTBETCTBYET BeIMUnHe cuiibl F 1 ahdexTus-
HOW rromaan 4. IT0 3HAYHT, YTO JABIICHUE BO3PACTALT JIO TEX IMOP, TOKA OHO HE CMOXKET
MPEOA0IETh CONPOTUBICHNUE ABUKECHUIO KUKOCTH.

Eciu ¢ momonisio cwitel F1 u toiomann A1 BO3MOXKHO JIOCTHYBL BEJIMYUHBI JIABIICHUS, J10-
CTaTOYHOM I MPEOI0NIEHUsI HATpy3Ku F2 (uepes miiomans A2), Harpy3ka F2 MoxeT ObITh
MOAHSATA (CHJIaMU TPEHUS TIpeHeOperaem).

[lepemenienus S1 1 Sz 060UX MOpIIHEH 0OPATHO MPONOPIHMOHATBHBI UX TIJIOIIAIIM

sy A

—1 = —2 (14)

S 0 A1
Pa6ota cunoBoro nmopmras (1) W1 paBaa pabote Harpy3ounoro mopmHs (2) W-
Wi=Fies1 (15.1)
W2=Fz¢s2 (15.2)

Ilepenaya nasjeHust
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Puc. 4 I[lepeoaua oasnenus
Ha Puc 4 nBa paznuunbix 1o pazmepy mopirss (1) u (2) )KecTKo COeAMHEHBI MEXTy COO0H
¢ momolipio mToka. Ecnu Ha miomanb A1 AeCTBYeT AaBieHue Pi1, To Ha nopuiHe (1) mo-
aBisieTcs cwia F1 koTopas yepes mITOK nepeaaeTest Ha miomaas A2 mopiiHs (2) u co3naer
TaM JIaBIICHUE py2.
Ecnu He yYuThIBaTh CHIIBI TPEHUS, IEHCTBUTEIBHBI CIIETYIONINE COOTHOIICHUS:
Fi=Foupi*Ai=p2°* A2
[Tockonbky p1 * A1 = F1 1 p2 * A2 = F2, mony4aem:

& = @ (16)

J1s To10OHBIX YCTPOICTB 1aBIeHUS 0OPAaTHO MPOMOPIMOHATBHBI IUIOIAISM.

I'uaponpuBoaAbl B NPOMBIILIEHHOCTH.

[TorpeOutensimu ruagponpuBoaoB B Poccuu sSBISAIOTCS MPAKTUYECKU BCE OTPACIIU SKOHO-
Mukd. Ho B MalllmHOCTpOEHUH, METAJITYPTUHU, CEIbCKOM XO3SHCTBE, Ha TpaHCIOPTE, B JOObIBA-
IOIIMX ¥ MHOTHX JIPYrUX cepax NpOU3BOJICTBA B OCHOBHOM IPUMEHSIOTCS 0OBEMHBIE TPUBO/IBI.

OcHoOBHast 4acTb OOBEMHOrO MPUBOJA — O3TO THAPOMAIINHA, COCTOSINAs M3 Hacoca |
runpoasuratens. Hacoc npeoOpa3zoBbIBaeT SHEPIUI0 NPUBOAHOIO ABHUraress (3JIEKTPUYECKOro,
OEH3MHOBOIO, TU3ENs U JIp.) B JBHKEHHE pabouel KUAKOCTHU, a THAPOJABMraTe]lb — CHOBA B
BO3BPATHO-TIOCTYMATENbHOE WM BpallaTeIbHOE MEXaHWYECKOe IBIKEHHE, HEeoOXOIUMOe s
paboThl caMOTo Pa3IMYHOro 00OPYAOBaHMS (YacTh TaKOro 0OOPYAOBAaHUS IpeAcTaBiIeHa B Tao-
muue 1). OnHO U3 JOCTOMHCTB 0OBEMHBIX THPOMAIIINMH COCTOUT B TOM, YTO OHU OOpPaTUMBI U MO-
TryT pa6OTaTI> KakK B KQ4€CTBC HACOCa, TaK U B KA4YCCTBC IBHUIaTCIIsA.

Taéauna 2. OdopyaoBaHHe ¢ THAPONPUBOAAMHI B PA3JIUYHBIX OTPACIASAX MPOU3BO/I-
CTBA

Otpaciaun Ob6opynoBanue

MertannoobpabarbiBaroliue CTaHKH, MPEcCCOBOE 0OO0OpyI0OBaHUE,

CrankocTtpoeHue
Mpecc-aBTOMAaThI JUIsl MJIaCTMACC

BanouHo-naketupyromuye MalluHbl, NOTPYy34UKH-IITa0EIEphl, Ma-
IIMHBl  CYYKOPE3HBIE, YCTAHOBKM DPACKPSKEBOUHBIE, BaJIOYHO-
JlecHas oTpacinb TPEJIEBOYHBIC MAalIWHBI, JIECONOBAJIOYHBIE MAIWHBI, TPAHCIOPTH-
POBIIMKH, OyIbI03€pPhI, JIECOBO3bI, THAPOMAHHITYJIATOPBI, TPEIEBOY-
HBIE TPAKTOpa



Hedre- u razomobOwiBaro-
ast OTpacib

CrpoutenbHO-A0pOKHAS
u HOABEMHO-
TPAaHCIOPTHAs TEXHUKA

CynoctpoeHue

NHxeHepHas TeXHUKA

Merautyprus

I'opHomoOBIBarome  OT-
paciu

CebpCKOoe X03AHCTBO

Kene3Ho-10poKHBIN
TPaHCIIOPT

KomMmyHaneHOE  XO3s1H-
CTBO

AspopoMHas TEXHUKA

MartuuHsl U151 peMOHTa CKBa)KUH, Je0eIKH, TPYOOyKJIaqUUKH, TU-
POKJIXOUYH, TUIPOMAHUITYJIATOPBI

ABTOKpaHBI, aBTOIPEHIEPHI, aBTOTHAPOIIOIBEMHUKH, OYIIbI03€PHI,
acaNbTOYKJIATINKU, OCTOHOYKIQIUYUKH, KATKH, IKCKAaBaTOPHI, I10-
IPY3YHKH, KOCHIKHA POTOPHBIE TOPOKHBIE, TIOABEMHHUKH MOHTaKHBIE,
OyJIbJ103€PBI-TIOTPY34YNKH, BUOPOIUTUTHI, KOMOUHHPOBAHHBIC JTOPOK-
HbIE€ MAIlIUHBI, aBTOOETOHOBO3bI, CKPEIIEPHI

[IpuBoABI CyHOBBIX MEXaHM3MOB, MEXAaHHM3Mbl NOJbEMA SIKOPEH,
KaTepa, THAPOMAHUITYJIITOPBI, TEOCIKH THAPABINICCKUAC

MariuHbl JIjIs HaBeJICHUSI MOCTOB, OCH303aIPaBIIHUKH, TPAHIICCKO-
MaTeJIA, KOJICCHBIC TATAYH, BE3ICXOMIBl aBTOKPAHBI, aBTOTPEUIIEPHI,
Oynb103€ephl

HpOKaTHI)Ie CTaHbl, JUTHCBBIC MAIIMHBI, YCTAHOBKU JI TPAHCIIOP-
THUPOBKH JICHTBI, ITPECChI TNAPABINYCCKUC IIPABUJIBHBIC; KOKHUJIBHbLIC
MallvHbl, MAIOIWHBI JJIA JTUTHA TIOA AABJICHUCM; 'HAPOIPECCCHI, IMPO-
TAXKHBIC CTAaHKH

Ckpenepbl, KapbepHBIE DSKCKaBaTOPbI, KapbepHBIE CaMOCBAJIbI,
yroJibHbIE KOMOAaitHbI, coieBble KOMOAHBI, OyIIb103€phl, ABTOTHIPO-
MOABEMHUKH, PPOHTAIBHBIC TOTPY3UYHKH, TyTEPEMOHTHBIC MAIIHHBI,
aBTOTPENIEPHI

['unpoonpokuapiBaTeNy, KOCWJIKH POTOPHBIE, KOPMOYOOpPOUHBIE
MaIllMHbI, BAHOTPa10yOOpOYHbIE KOMOAWHBI

Penbcoyknamuvku, OamiacTOyKIAqUUKUA, ICOHEOUYHUCTUTEIbHBIC
MaIINHbI, BBIIPABOYHO-TIOAOUBOYHBIE MAIIUHBI, TOTPY3UYUKH, Tpele-
BOYHBIE TPAKTOpa, THIPABIMYECKUE KpaHbl Ha >K/II XOXy, IMyTepe-
MOHTHBIE MAIlIMHBI, KPAHOBO-OYPHUIIbHbBIE MAIITUHBI

CHeroyOopo4HbIE MallIMHBI, MYCOPOBO3bI, IMOKApHbIE MAIIUHBI,
neckopa3opacsiBaTeNl, yOOpOUHble MAalllWHbI, MajlorabapuTHbIe MO-
IPY34MKH, THIPOMAHUITYIIATOPHI

A3p0I[pOMHO'YGOquHLIe MallrHbI, TOTPY34YHUKHU, IMTOABECMHHKH,
CHeI‘0y60pO'-IHI)Ie MalllvHbI, 3allpaBIIUKH, JICCTHUIBI, YCTAHOBKHU IJIA
MPOBEPKU TUAPOCUCTEM JICTATCIILHBIX allllapaTOB

CrpykTypa 00beMHOI0 rHIPONPHUBOJAA

OObeMHBII rHAPONPUBO — JOCTATOYHO CIOXKHOE yCTpoicTBO. [IpuHATO pa3nuyars ero
4 OCHOBHBIE IIOJICHCTEMBI: THIpOIIEpeady, YCTPOMCTBA YIPABJICHHMS], BCIIOMOTATEIbHbBIE YCTPOU-
CTBa M THIPOJIMHUY (CM. puc. 1).



O6bveMHbIR rHgponpueog
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Puc. 1. Crpykrypa o6vemHoro rugponpueoga

I

OOvemHas THapoOTIepeiada — 3TO TaK Ha3bIBaeMas CHJIOBAas 4acTh rujaponpusBoaa. Ee
[JIaBHBIE DJIEMEHTaMU SBISIOTCS HACOC ¥ THAPOABHUIaTesb. Eciii BBIXOJHOE 3B€HO TMApPOMAIlN-
HBI IOJIy4aeT BpallaTebHOE IBUKEHHE, TO TaKOM IBUTaTeNb HA3bIBAIOT THAPOMOTOPOM, €CIU
BO3BPaTHO-NIOCTYNATEIbHOE, TO — CHUJIOBBIM LIMJINHIPOM.

B cocrtaB ruaponepead MOKeT BXOJUTh THIPOAKKYMYJIATOP (€EMKOCTb, ITpeIHa3HauYEeHHAas
JUI aKKYMYJUPOBaHMS SHEPruM pabodeld >KUAKOCTH, HaXOMASMIEHCs Mo aBIeHUEM), MO3BOJIS-
IOIIHIA NCTIOIB30BATh ATY PHEPTHUIO MO0 Mepe HeoOxoanMocTu. Kpome Toro, B ruporiepenady Mo-
I'YT BKJIIOYAThCS TaKXKe TUApOoNpeodOpazoBaTear — YCTPOMCTBA Ui U3MEHEHUS YPOBHS JaBiie-
HUS U pacxoja paboyeil )KUIKOCTH.

CoOcTBEHHO Ui YyIpaBiIeHUsS U3MEHEHUEM WM MOJJIepKAHUEM Ha HY)KHOM YpOBHE JaB-
JHUS W PacXo/a, a TaKKe M3MEHEHHEM HAIPaBJICHHS JBW)KCHUS TOTOKAa paboyei >KHUIKOCTH
CIIy’KaT TaKH€ yCTPONCTBA, KaK:

. THJIPOPACTIPEAECTUTENN — JJIs1 U3MEHEHUS HalpaBJICHUs ABMKEHHS IOTOKA
pabouelt JKUAKOCTH, HY)KHOU TOCIIEJOBATEIbHOCTH BKJIIOUYEHUS B pabOTy TUApOBUTATE-

Jel, peBEpCUPOBAHUS JIBUKEHNUS UX BBIXOJHBIX 3BEHBEB U T. [I.;

. peryasTopbl JaBieHus (MpeIoXpPaHUTENbHBIA, PEIYKIIMOHHBIN, MepeIuB-

HOM ¥ Ipyrue KjanaHbl) — Ui PEryJIMPOBaHUS aBICHUS pabodel KUIKOCTH;

. PeryasTopsl pacxo/a (JeJUTEeNIM U CyMMAaTOPhl IOTOKOB, IPOCCEH U Pery-

JSTOPBI MOTOKA, HAIPABJIAIONINE KIIAllaHbl);

. TU/IPaBIMYECKHUE YCUITUTENIN MOIIHOCTA CUTHAJIOB YIIPABJICHUS.

K BcriomoraresnbHbIM ke YCTPOWCTBAM OOBIYHO OTHOCAT TaK Ha3bIBa€Mble KOHIUIMOHEPHI
paboueit KUAKOCTH ((PUIBTPHI, TEIII0O0OMEHHBIE annapaTsl U JIp.), TUAPABINYECKUE pelie aBiie-
HUS, TUAPOEMKOCTH, YIUIOTHUTENH, O0ECIIeUMBAIOIIME TePMETH3AIMI0 CUCTEMBI U JIp. A THIPO-
JMHAU — 3TO TPYOBI, pyKaBa BBICOKOTO JIaBJICHUS, KaHAJbl M COCMHEHUS, 10 KOTOPHIM LUPKY-
aupyer pabodas *KUAKocTb. CaMM TMIPOJIMHUM MOAPA3AEIsIOTCS Ha BCACchIBAIOLINE, HAllOPHBIE,
CIIMBHBIE, IPEHAKHBIE, & TAKXKE TUAPOJIMHNN YIIPABICHHUS.



IIpoexTHpOBaHMe THAPONPUBOIA
B ruaponpuBoaax MexaHudeckas dHEPrusi npeodpasyercss B THIPABINYECKYIO, B 3TOM
dbopMe nepemeniaeTcs, ynpaBiseTcs WIH PEeryjIupyeTcs U 3aTeM CHOBa IpeoOpaszyeTcs B Mexa-
HUYECKYIO SHEPTHIO.

MNpueon Ynpaenexve Brixopg MawmHa

INeKTROABHIATE N, N
ABMrATENE ippasnuqeckiaig g B OBHMMEHHE
BHYTPEHHErD CrOPaHHA Hacoo MagpomoTop

M [IYHHOA NPWBoD pAGO4ME HACTK

l |

P — jl: MpueECgMMEIE

INEKTPHHECKAN IHEDMAA, MexaHu4ecKkan
MigpaBnA4eckan aHEprA .
TEMNOBAR IHERMHA paboTa
MexaHu4eckan Mexanrdecxkan

AHEPrKA FHERPIAA

Puc.2. Ilepeoaua suepeuu 6 cudponpugooe

IIpeoGpa3oBanue 3HeprUn

B nepByto ouepenp 11 mpeoOpa3oBaHUs SHEPTUH CIIyXKaT HACOChI, a BO BTOPYIO - THAPO-
HMJIHHAPBI ¥ THAPOMOTOPHI.

. YnpaBieHnue dJHeprueu

I'unpaBnuueckas SHEPrUsl U COMPOBOXKIAIONIAs €€ Mepeaya MOIIHOCTH B THAPONPHBO-
AaxX XapakTepu3yeTcs AaBJIE€HHEM M MOTOKOM (pacxonoMm). VX BenuuumHa W HampaBlieHHe feil-
CTBHSI ONPEACISIOTCS PErylIupyeMbIMH HAcOCAMH WM THIPOAIIIapaTaMH, peaju3yrIuMH
ylnpaByieHue 0e3 00paTHOM! CBSI3U MU ¢ 0OPaTHOM CBA3BIO.

Ilepenaya s3neprumn

Pabouas »uAKOCTb, KOTOpasi MPOXOJIUT Yepe3 TpyOOoIpoBO/Ibl, IUIAHTH, OTBEPCTHUS B 0J10-
Kax yIpaBJICHHs WIN THApOANIapaTax, TPaHCIIOPTUPYET YHEPTUIO HITH TOJIBKO TpaHCHOPMHUPYET
JIaBJICHUE.

J1jig IOonoJIHEHUS 3a1acoB U yxo/1a 3a pabouell KUAKOCThIO TpeOyeTcs UeNbIi psijl Criely-
IBHBIX YCTPOMCTB, TAKMX KaK pe3epByaphl, GUIBTPHI, OXJIAJAUTENN, HATPEBATENN, U3MEPUTEIb-
HBIE€ U TECTUPYIOIIKE TPUOOPHI.

IIpoexTHpOBaHUEe MPOCTEHIIEr0 THAPONPUBOAA

Puc 3. Ilpunyun pabomour 2udponpusooa



Ha nopmiens pydnoro Hacoca Bo3zaeiictByet cuia (Puc 3). B pesynbrate merictBus 3Toi
CHJIBI Ha TIJIOIIA b TTOPIIHS BO3HUKAET AaBieHue (p = F/A).

UYem cuibHEe JaBAT Ha MOPILEHb, TEM BBIIIE CTAHOBUTCS JIaBJICHUE.

OpHako aBi€HHE IMOBBIIIACTCS TOJBKO 10 TOrO YpPOBHS, MPU KOTOPOM OHO CIIOCOOHO
IIPEOOJIETh CONPOTUBIIEHUE HArpy3Ku € ydeToM paboued miuomany ruapounaunapa (F=p e
A).

[Tocne sToro naBneHue Oojiee HE MOBBIMIACTCSA MPHU OCTAIOLICHCS MOCTOSIHHOM Harpyske.
OHO CTaHOBUTCSI PaBHBIM B KOHIIE KOHIIOB CONPOTHBIICHHUIO, KOTOPOE MPOTUBOAEHUCTBYET Teue-
HUIO JKUJKOCTH.

YcTaHOBNIEHHBIN Ha MOPILIECHb TPy3 HAYHET MOJAHUMATHCS, €CJIM CYMETh MOJBECTH HEO0O0-
XOJMMO€ Ui 3TOTO JAaBieHue. CKOpPOCTh MOabEMa MPH STOM 3aBUCHT OT BETMYHUHBI 0OBEMHOTO
MOTOKA, MOJBOJMMOTO K TMAPOUMJMHAPY. Bo3Bpamasce k Puc, MOXXKHO 3aMeTHTh, 4TO 4YeM
ObICTpEN MOpPIIEHb PYYHOI'O Hacoca JIBUXKETCSl BHU3, TeM OOJIbIIE KUIAKOCTU MOJBOAUTCS K THUM-
POLIUIMH/PY 32 SAUHUIY BpEMEHH, U TeM ObIcTpee OyeT MOIHUMATHCA TPY3.

B kauecTBe BTOpOro npumepa pacCMOTPUM €I OJUH MPOCTEUIINI IMAPONPHUBOI.

[Ipu 5TOM 1Iar 3a maromM BBOASTCS JOMOJTHUTEIbHBIC YCTPOMCTBA, KOTOPHIE:

- YOPaBJIsAOT U3MEHEHUEM HalpaBJIEHUs ABMXKEHUS (TUIpOpaclpeesiuTeNb),

- BO3JICHCTBYIOT Ha CKOPOCTh JABMXKEHUS THIPOLMINH/PA (IPOCCENDb),

- OrPAaHUYUBAIOT HATPY3Ky HA TUAPOUUIUHIPE (IPEAOXPAHUTEIHHBIN KIIAMaH),

- MPEAOTBPAILAIOT JBUKEHHE HArPY>KEHHOTO THIIPOLUIIMHAPA B OOPAaTHOM HANpaBICHUH
MIPU OTKJIFOYEHUH Hacoca (0OpaTHBIN KiiamaH).

I'uapounaunap (5) HarpykeH cuiioi F u qomkeH o6ecrneynTs IBUKEHUE B 00€ CTOPOHBHI.
B otnuume or Puc nHacoc (1) mpuBOauTCS 3/€Ch BO BpAIllEHUE C MTOMOIIBIO MOTOpa (IJIEKTPO-
JBUTATENS WIN JBUTATENS] BHYTPEHHETO CTOPaHUs).

OCHOBBI KOHCTPYKIINH, MTOKa3aHHOW Ha Puc 3, oToOpa)keHbl Ha MPUHIUIHAIBHON cXxeme
Puc. 4

2
I I

Puc 4

I'unpaBnuueckuit Hacoc (1), MpUBOAMMBIN BO BpallleHUE MOTOpPOM M, BcachIBaeT XKUJ-
KOCTb 13 0aka (2) u mogaeT ee B TpyOONpoBOIbl (3) rHAPONPUBOAA BIUIOTH IO THAPOUUJIMHAPA
(5). Iloka »kMIKOCTh HE BCTpEUaeT COMPOTHUBIICHHUS, OHA TOJBKO MPOTAJIKUBAETCS depe3 Tpyoo-
IIPOBOJ.

Harpyxennsiii cunoit F ruapoumaunnap (5), ycTaHOBJIEHHBINM Ha KOHIIE TPYOOIpPOBO/Ia,
IPEJICTABISIET IS KUAKOCTU IMPEMSITCTBHE, KOTOPOE OKa3bIBaeT CONPOTUBIEHHUE. B pesynbrate
JIaBJIEHUE BO3PACTAET JI0 TEX IOp, MTOKa MPENATCTBUE HE OyAeT MPEOoA0JIEHO, T.€. IOKA IMOPIIEHb
TUAPOLMIIMHAPA HE HAYHET IBUTaThCSI.




Opnako, eciy BBIKIIOYUTh MOTOp, cujia F Oyaer BaBUraTh mopiieHb rHAPOUMIUHAPA B
UCXOJHOE TOJI0XKeHue (IITOK BTSATHBaeTcs), a Hacoc (1) Oymer paboTaTh B peskrMe THAPOMOTO-

pa.

ﬁ F
5 l‘—

Puc5

[Tyrem ycranoBku obpaTtHOro KianaHa (3) B HanmopHOW JuHUM Hacoca (1) uckimrouaercs
BO3MOXHOCTb CJIMBA XHJIKOCTH U3 THAPOUMJIMHAPA (5) U, ClleoBaTeNIbHO, MPEAOTBPAIAETCS
oOpaTHOe JBIKeHUE mToKa (cM. Puc. 5).

ITocne BHeceHUs NONOJIHEHUH B KOHCTPYKLHUIO TMAPONPUBOLA Mbl MOXEM YAEP)KUBATh
ruApouuJInHAP (5) B 1:000M HYKHOM IOJIOKEHUH 33 CUET BBIKIIOYEHUSI MOTOPA.

Ecnmu mopiieHb MOTHOCTBIO BBIIBUTAETCS, T.€. YIHPAETCS B KPBIIIKY T'MAPOLMMIMHAPA,
JIaBJIEHUE BO3pAcTaeT JI0 TeX MOop, oKa He MPOU30IIET pa3pylleHne riAPONpHBoOA.

OTa OMacCHOCTh MCKIIOYAETCS MPelOXPaHUTEIbHBIM KiIariaHoM (4), Mmoka3aHHbIM Ha Puc.
6.
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Puc 6
YroObI 3aIIUTUTH THAPONIPUBOJ OT YpE3MEPHOI0 HAPACTAHUS JaBICHUA (OT MEepErpy3Ku),
HEO0OXOUMO OIpPaHUYHUTh MAaKCUMAJILHO JIOIYCTUMOE JJaBJICHHE C MTOMOIIBIO MPEAOXPAHUTEIBHO-
ro KjarnaHa.
B nmpenoxpaHUTEIBHOM KIIallaHEe MEXaHWYECKasi CHJIa NMPYKUHBI BO3JIEHCTBYET Ha KOHYC,
npwxartelii k cemry. Mmeromeecst B TpyOonpoBozae aasinenue F = p ¢ A neiicTByer Ha KOHYC,

CTpeMsCh OTOpPBATh €ro OT celyia. Eciu cuia oT IaBieHHs MPEBBIIIAeT YCUIIUE MPYKUHbBI, KOHYC
OTXOJUT OT MOBEPXHOCTH CEIIA.




Jlanee nmaBiieHHWE YK€ HE BO3pacTaeT, a OObEMHBIM pacxoj, MmoaaBaeMblii HacocoM (7),
CIIMBAETCs B pe3epByap (2) uepes npeaoXpaHuTeIbHBIN KiIamnaH (4).

Taxum 00pa3om, Halll THAPONPHUBO/ YK€ CIIOCOOEH MOJHOCTHIO BBIIBUTaTh IITOK IHAPO-
HUJIHHAPA. 32 CUET YCTAaHOBKHU THApopacupeneuteis (6) MOXKHO 00eCIIeUnTh PeBEPC ABUKCHHUS
THAPOLUMIMH/PA, T.€. BOSMOKHOCTh 0OpAaTHOTO BTATMBAHUS IITOKA.
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Puc 7

Ha Puc. 7 nokasan ruapopacnpenenutesb (6) B no3uiwu b. B 3TOM MooKeHnH He MOoy-
YUJIOCh HOBOT'O KadyecTBa MO cpaBHEHUIO ¢ Puc 1.17. MbICIeHHO TEepeKIoYUM THAPOpacipeie-
auTens (6) B KAKI0€ U3 €ro TPeX BO3MOKHBIX MOJNIOKEHUN (mo3uIuii). s 3Toro cMecTuM BIpa-
BO B 30HY FI/I}IpOHI/IHI/Iﬁ nmoaBoaa KBaApPaTUuKU O W a.

- MO3ULIMA @: IITOK THAPOIUIMHAPA BTSITUBACTCS

- IO3HU U OZ BCC JIMHWHU 3alICPThI, U HITOK THAPOIUINHAPA HCTIOABVIKCH

- IO3HITUS D: MITOK TUAPOIMIMHIPA BBIIBUTACTCS.

UToOBl UMETH BO3MOYKHOCTh M3MEHEHHS CKOPOCTH NEpEeMEUICHMs MOPIIHS B THAPOLH-
Junape (5), He0OXOAMMO U3MEHATh BETUYHHY MOJaBAEMOT0 B THAPOLMMIMHAP OOBEMHOTO TO-
TOKa (pacxo/1a) >KUJIKOCTU. [[71s1 9TOM 1enu yctaHaBIuBaeTcs Apoccensb (7), Kak 3TO MOKa3aHo Ha
Puc.8
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Puc 8

C momompto apoccens (7) MOKHO M3MEHSITh MPOXOJHOE CEYCHHE TPyOOIpoBOaa, Yepes
KOTOpBIH paboyasi )KUAKOCTh MOJBOJUTCS B THAPOUMIUHAP. [Ipy yMeHbIIeHHH TPOXOAHOTO ce-
YCHHSI MEHBIIIE JKUIKOCTH MOCTYMAaeT B THAPOUMMWIMHAP (5) B equHUIly BpeMeHH. B pe3ynbra-
TE,NIOPIICHh THAPOUMJIMHAPA HayMHAeT mepeMeniarbcs meaneHHee. [Ipu sTom ocraBmasics
YacTh [10JIaBAEMON HACOCOM KHJIKOCTH CIIMBAeTcsa B 0ak (2) dyepes MpeaoXpaHUTENbHbIA KiIarnaH
(4).

[Ipy BBIIBIKEHUW MITOKA TMAPOIWJIMHAPA B THAPONPHUBO/E JICHCTBYIOT CIICIYIOIINE
JTABJICHUS

- mexay HacocoM (1) u apoccenem (7) - nmaBieHue, Ha KOTOPOE HACTPOEH MPEIOXpPaHU-
TeJbHBIN KIanaH (4);

- Mexxay apoccenem (7) u ruaponusmaapom (5) - naBieHHe, COOTBETCTBYIOIIEE HATPY3-
ke F.

Ha runpaBnudeckoil cxeme THIpONpUBOIA THAPOPACIIPEISIUTENN BCETIa TIOKA3BIBAIOTCS
B UX UCXOJTHOM IOJIOKEHUU.

3aKOHYEHHAs! KOHCTPYKIMSI TMAPONPUBO/A, OCYIIECTBIISIOIIEIO ABIKEHUE HArpy>KEHHO-
ro cuioit F rugpounsmuapa (5) B 00€ CTOPOHBI, CXeMAaTHYECKH TTOKa3aHa Ha Puc
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Puc. 9 Cxemamuueckoe uzobpadxcenue
2UOPONPUBOOA 8 COOMBEMCMBUU CO CIMAHOAPIMOM
DIN ISO 12109.

1. 3aganue

1. Peumwmts 3amaun:

Kakoii BEIMTpBIII B CHJIE MOYKHO MTOTYYUTh HA TUAPABINYECKUX MAIIMHAX, Y KOTOPBIX
IJIOMIAAN ONEPEYHBIX CEUEHHUIM NOPIIHEN OTHOCSTCS KakK:

a) 1:10;
0) 2:50;
B) 1:100;

I1omaas MEHBIIEro MOPIIHS THApaBIndecKkoro npecca 10 cm?. Ha Hero meiicTByer cuma
200 H. Inomazs 6onburero nopmss 200 cm?. Kakas cuna aeiicTByeT Ha 60JIbLIHiA TTOPIIEHD?

TopiieHs rupapIMyeckoro mpecca mwiomasnnsio 180 cm? neiictyer cuoit 18 xH. ITio-
11a/1b MaJIoro nopixs 4 cm?. C KaKoit CHIoit JENUCTBYET MEHBIINI NOPIIEHb HA MAcJIO B rpecce?



Kaxoii BBIUTpHIII B cHUJIe JaeT TUAPABIWYECKUN MpPecc, UMEIOIUN MOPIIHU IUIOUIA/IbI0
nonepeynoro ceuenus 2 u 400 cM?? Macyio HarHeTaeTcs ¢ MOMOMIBIO PhIYara, Mieuld KOTOPOro
paBubl 10 u 50 cMm. (Tpenuem, BecoM MOPIIHEH U phIyara mpeHeopeyb. )

2. TlonobOpaTh peasbHbIE MEXaHH3Mbl C THUAPABIUYECKHM MpHUBOIOM. Pazobparbes c
npUHIUIOM paboTsl. COCTaBUTh PACUETHYIO CXeMy. BBIIOIHUTH TEXHUUECKUI PUCYHOK.

2. KoHTpoJbHBIE BONPOCHI

Kakue mapameTpbl BIUSIOT Ha BEIOOD MpUBOIa?

['maBHBIE A7IEMEHTHI THAPONPUBOAA?

Buasl ruapoasurareneii?

Turbl ruIPONPUBOIOB?

Kak npeobpa3zyercst sHeprusi B rTHAPOIIPUBOAAX ?

Kak ompenenutb cuily pa3BUBaeMylo THAPOLMIUHAPOM, €CIU M3BECTHO pabouee naB-
JICHUE U JUaMeTp MOPIIHs?

o E



MPUHIAI JEMCTBUS MAIIIMH U MEXAHU3MOB: THEBMATUYECKUI

Teopernueckue MoJI0KeHUs

IMueBMaTH4yecKkuii NpuBoj (THEBMONPHUBOA) — COBOKYITHOCTh YCTPOMCTB, IIpPeIHA3HA-
YEHHBIX JUIs MPUBEICHUS B JIBM)KEHHE MAIMH U MEXAHU3MOB IOCPEACTBOM SHEPIHM CKATOIO
Bo3ayxa. OOs3aTeNbHBIMH 3JEMEHTaMU ITHEBMOIPHBOJA SBISIFOTCS KOMIpeccop (TeHepaTop
MTHEBMATUYE€CKON YHEPTUH) U THEBMOJIBUTATElIb.

[THeBMOTIPHUBO/I, TIOJTOOHO THAPOIPUBOAY, IPEICTABISET COOOM CBOETO POJa «ITHEBMATH-
YECKYI0 BCTABKY» MEXAY NMPUBOJHBIM JBUTATEIEM U HAarpy3Kod (MallMHOW MM MEXaHU3MOM) U
BBEITIONHSET T€ e (YHKIUU, YTO MU MEXaHWUYeCKas Iepenaya (peaykrop, peMEHHas mepeaaua,
KPUBOIIUITHO-IIATYHHBIH MEXaHU3M U T. I1.).

OcHOBHOE Ha3HA4YE€HUE ITHEBMOIIPUBO/IA, KaK U MEXaHWYECKOM Iepenadyu, — Mpeodpas3o-
BaHHE MEXaHUYECKON XapaKTepUCTUKH MPUBOJHOIO IBUTATEIsl B COOTBETCTBUH C TPeOOBAaHUSMU
Harpy3ku (mpeoOpa3oBaHWE BHJIa JBWIKEHUS BBIXOJIHOTO 3BEHA JBUTATENs, €r0 MapaMeTpoB, a
TaK)Ke peryaupoBaHue, 3alIUTa OT MEPErpy30K U Ap.).

B 00mux ueprax, repenada SHEPTUU B THEBMOIPUBOJIE MTPOUCXOTUT CISAYIONINM 00pa-

30M:
1. IIpuBoaHON IBHrarTenp neperaéT Bpallalolui MOMEHT Ha Bajl KOMIIPpECCOpa, KO-
TOPBI cooOIIaeT HHEPTUI0 padoueMy rasy.
2. PaGouwnii ra3 mocie crnenuaibHON MOATOTOBKH MO MHEBMOJIMHUSM Y€pe3 perysiu-

PYIOLIYIO anmnapaTypy HOCTYIaeT B THEBMOJIBUTATElNb, /1€ THEBMAaTHYECKask SHEPIUs Ipeodpasy-
€TCsl B MEXaHUYECKYIO.

3. [Tocne sToro pabounii ra3 BeIOpachIBaeTCsl B OKPYXKAIOLIYIO CPEy, B OTJIIMYHE OT
TUAPONPUBO/IA, B KOTOPOM pabouasi KUAKOCTb MO THJPOJIMHMSIM BO3Bpallaercs JuO0 B THJ-
po0ak, 1100 HETOCPECTBEHHO K HACOCY.

B 3aBucuMocTH OT XapakTepa IBMKEHHsS BBIXOJHOI'O 3B€Ha ITHEBMOJBUraTelns (Baja
THEBMOMOTOpA WJIU IITOKA MHEBMOLIMJIMHPA), U COOTBETCTBEHHO, XapaKTepa JABMKEHHs paboue-
ro OpraHa IHEBMOIIPUBOJ MOKET OBITh BpallaTeIbHBIM WX MIOCTYNATeNbHbIM. [[HEBMOIIPUBOIBI
C MOCTyNAaTeIbHBIM JBH)KEHUEM IOJTyYMIIN HauOOJIbIlIee pacpoCTpaHEHHE B TEXHUKE.

[[Iupokoe pacnpocTpaHEHHE MHEBMOIIPUBOJAA OOBSACHSAETCS LENbIM PSJIOM €ro JI0CTO-
MHCTB: IPOCTOTON KOHCTPYKLIMH, JOCTYIHOCThIO paboyero Tena (Bo3ayxa U3 OKpyXkarolei cpe-
Ibl), TPOCTOTOM OHKCIUTyaTalliM M PEMOHTAa, CPAaBHUTEIBHO HM3KOM CTOMMOCTHIO, BBICOKOM
Ha/IeKHOCTBIO PabOThI MPHU BBICOKMX M HU3KUX TeMIIEpaTypax, MOJHON MoXapo- U B3pbIBOOE3-
OIMACHOCTBIO IIPU BBICOKOM BJIQKHOCTH U 3alIbUIEHHOCTH OKPYXKAIOIIeH cpebl.

Cpoxk ciyx0b1 mHEBMOIpHBOAa gocturaer 10—20 teic. yacoB (10 10—50 MutH. 1MKIIOB
paboTsl). OH MOXeT oOecreurBaTh OUYE€Hb BBICOKHE CKOPOCTH BBIXOJIHOTO 3B€HA — 10 HECKOJIb-
KHUX METPOB B CEKYHJy, a ipu BpamareabHoM — 10 300 Teic. 060poToB B MUHYTY. Paboune cko-
pPOCTH MHEBMOIIPUBOJIa 3HAUUTENBHO BBILIE CKOpocTeil ruaponpuBona. Ilo tpancnoprabenbHO-
CTH C)KaTbhl BO3JlyX YCTYHAa€T TOJIBKO 3JIEKTPO’HEpruu. C)KaTbIM BO3JYXOM MOKHO OJHOBpE-
MEHHO CHa0XaTh OOJbIIOE YUCIIO MHEBMOIPUBOJOB MAalIMH OT OJHOTO MCTOYHHKA, HAIpUMED,
KOMIIPECCOPHOM CTaHIMK 3aBoja. [ITHEBMONPHUBOABI B OTIMYME OT DJIEKTPUUYECKUX HE TPeOYIOT
3alIUTHBIX YCTPOMCTB OT meperpy3ku. [IHeBMonBUraTenn MOXHO 3aTOPMa)KHMBaTh JI0 IHOJHOM
OCTAaHOBKM Ha HEOTpaHMUEHHOE BpeMms, He 00sCch neperpy3ku. CKOpoCTh JBM)KEHUS U pa3BHUBae-
Moe pabouee ycuine peryaupyroTcs IIaBHO U Jierko. Pabodee ycumue nocie peryaupoBKU MO
JIEP’KUBAETCSl Y HUX Ha IMOCTOSHHOM YPOBHE C BBICOKOM TOYHOCTHbIO. BO MHOrMX ciydasix ImHEB-
MOIIPUBO/IbI YAAETCS COEAMHATh C padOUYMMHU OpraHaMu HEMOCPEACTBEHHO, 0€3 CI0XKHBIX MeXa-
HUYECKHX Iepeiad. DTO CYIIECTBEHHO YIPOLIAET KOHCTPYKIUIO MAIlIKH.

K HemocTaTkaM IHEBMONPUBO/A OTHOCATCS HEBO3MOYKHOCTh O0OECIEUMUTh IUIABHOE Iepe-
MellleHHe pabovyux OPraHOB MAIlUH MPU KOJIEOaHUAX HArpy3KH, CIOKHOCTb O0OECIIEYEeHHUs! TOU-
HOW OCTaHOBKM BBIXOJHOI'O 3B€HA, HallpUMeEp IITOKA MHEBMOLWINHAPA, B JIIOOOM MPOMEKYTOU-
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HOM I0JIO’KEHUH. DTO 0OBACHAETCSA CKMMAEMOCTBIO BO3lyXa — pabodero Tejia MHEBMOIIPHUBOAA.
CKOpOCTh mepenayn MHEBMAaTHYECKMX KOMaHJHBIX CHTHAJIOB HO TPYOONpPOBOJAM OrpaHHuYeHa
CKOPOCTBIO PACIIPOCTPaHEHUs 3ByKa B BO3AYIIHOM cpene. [loaromy as yBenuueHust ObICTpoaei-
CTBHSI IPUMEHSAIOT KOMOWHUPOBAHHBIE 3JIEKTPOITHEBMATHYECKHE CUCTEMBI YIPABICHUSA, B KOTO-
PBIX KOMaH/IHbl€ CUTHAJIbI IEPEAAI0TCS 10 JIEKTPUUECKUM JIMHUAM CBSI3H.

CxuMaeMocTh BO3ayXa (U1 00beMHast yIIpyrocTs), TO €CTh U3MEHEHHE 00beMa Mo 1ei-
CTBMEM BHEIIHUX CWJI, B IPYTUX CIydasx sIBJISETCS HE HEIOCTATKOM, a PEelIaroIUM MpeuMylle-
CTBOM. VIMEHHO 3TO CBOWCTBO MCIOJIB3YETCS B THEBMAaTUYECKUX IIMHAX U II0JBECKAaX aBTOMOOU-
Jiel, B IPUBOJAX aBTOMATHUYECKUX JIBEpEll 3JIEKTPOINOE3/J0B U METPO, B HAyBHBIX JIOAKAX U QyT-
OOJIBHBIX MsYax JJIsl CMATYEHUS YIAapOB.

Cx1MaeMoCTh BO3/lyXa U HECKMMAEMOCTh MHUHEPAJIBLHOIO Macia MPEeX/]e BCEro U orpe-
JeNSIOT U Pa3TPaHUYMBAIOT 00JACTH MPUMEHEHHS MMHEBMAaTHYECKUX W THIPABIMYECKUX MPHBO-
JIOB.

BbICOKYI0 MJIaBHOCTh U PaBHOMEPHOCTh X0Ja, TOYHOCTh OCTAHOBKHM BBIXOJIHOTO 3BEHA,
Oonblne paboune ycuiaus MOXKET 00ecHeuuTbh THAPaBINYECKUN MPUBOJ, B KOTOPOM pabouum
TEJIOM CILY’)KMT HECKUMaeMasl )KUJKOCTb — MHHEpaJbHOE Macilo, UM KOMOWHUPOBAHHBIN NpHU-
BOJI — ITHEBMOTHJIPABINYECKUI. TOJIBKO B 3THUX CIIy4asX pallMOHAIBHO €ro npumeHeHue. OqHa-
KO T'MJIPOIIPUBOJI UMEET LEJbII Psii HEJJOCTaTKOB: TPYAHOCTh CHa0KEHUsI pabOYUM TEJIOM — MHU-
HEepaJbHbIM MacjiOM, OIIACHOCTb €ro YTEYKH 4epe3 YIUIOTHEHUs U T.1. [loaTomy B GOIBIIMHCTBE
CIIy4aeB palMOHAJIbHO INPUMEHATH OoJjiee MPOCTOM B AKCIUTyaTallMM MHEBMONPHUBO, pabouuM
TEJIOM U1l KOTOPOT'O CITY>KUT BO3yX U3 aTMOC(epbl, CXKAThI B KOMIIPECCOPE.

B cocTaB cuctembl MTHEBMONPUBOAA MOT'YT BXOJUTh CaMble pa3jMuHble THEBMOJBUIATE-
JM: MTHEBMOLMJIMHAPBI, MeMOpaHHble (MM JuapparMeHHble) UCIOIHUTEIbHbIE MEXaHU3MBI, 10-
BOPOTHBIE MMHEBMOJBUTATEIN, MHOITOOOOPOTHBIE THEBMOMOTOPLI. KpoMe TOoro, B cUCTEMBI BXO-
JST YyCTPOWCTBA YHpPaBICHUS UX JBM)KEHHEM (ITHEBMOPACHPEICITUTENIH, JPOCCEIH ¢ 0OpaTHBIMU
KJIallaHaMH, PeIyKIMOHHbIE KJIaNaHbl), KOHAUIMOHEPHI ((PUIBTPHI-BIArOOTAECINTENN, Maciiopac-
IBUTUTENH, 00ECTIeUHBaIOIINe CMa3Ky MOABMKHBIX YacTel MHEeBMOAInapaTypbl, TITYIIUTEIN 1Iy-
Ma); 3allOpHbIE OpraHbl (BEHTUJIN ); THEBMOJIMHHUU (TPYOOIIPOBOABI M COEAMHEHMUS).

ITHeBMaTHUYecKHe HUJIMHAPBI HUCIOIB3YIOTCA JUISI MpeoOpa3oBaHUS HEPTUU CKATOTO
BO3/yXa B JINHEHHOE UM KPYyroBOE NEpEMELICHHUE.

B 3aBucuMOCTH OT C€pUU M KOHCTPYKIIMU LHJIMHAPA, HEKOTOPBIE JIEMEHTHI MOTYT OTCYT-
CTBOBATh WM JOOABIATH HOBBIE.
IMpunuun peiicTBus

[Ipu nonayde naBneHus B OJHO U3 COEAUHEHMH, ITOTOK CKATOTO BO3/yXa HAYMHAET TaBUTH
Ha MOBEPXHOCTHh MOPIIHS, BBI3BIBAS €0 MEPEeMENICHHUE BHYTPH MPUOOpa 10 KpaHETO TMOJIOXKe-
Hus.Ilopmens TsHET 3a co60# mTOK.K MITOKY BO3MOXHO MPUCOEIUHATH Pa3UYHbIC UCIIOIHU-
TEJIbHbIE MEXAHU3MBI, pblYaru, 3aCIOHKHU U T.J.




Taxum 006pazom, MOCpeACTBOM IOJauu BO3AyXa B MHEBMOLMIIMHAP, OCYLIECTBISAETCA Me-
XaHUYECKOE BO3JICHCTBUE HA UCIIOJIHUTEIbHBIA MeXxaHU3M.J[F0001 cTaHApapTHBIN HUIMHIP UMeE-
eT 2 pabouux COCTOSIHUS

. . - IITOK BTAHYT (#anee - cocrosiHue 1)

. - IITOK BBITSAHYT (7aj1ee - COCTOsIHUE?2)

NS

Cocrosinue 2

[lepexon mMWIMHAPAa UX OJHOTO B JIPYroe OCYIIECTBISETCS MyTeM Mmojadyu jJubo cOpoca
JaBJieHus (CKATOro BO3AyXa) Ha OJJTHOM M3 COCMHEHUI.

[To npuHIIMIY AEHCBUS UX pa3IMyaroT Ha ABE TPYIIIbL:

- O/IHOCTOPOHHEIO0 AelCTBHS -, - IBYXCTOPOHHErO AelicTBHUS -

HuiauHaApbl OAHOCTOPOHHEI0 efiCTBUSL KCIOJB3YIOT OJHO CpPEAUHEHUE I MOJadu
JIABJICHUS] U BO3BPATHYIO MPYKUHY.PaznuyuaroT HMIMHIPH OJHOCTOPOHHETO JCHCTBHS C (HPOH-
TaJbHON BO3BPATHOM MPYKUHOM U 3aHEN BO3BPATHOMN HPYKUHOM.

OnHOCTOPOHHUN IHMIAMHADP C (HPOHTAILHOW NMPYKUHOW B COCTOSHUHM | TIpU OTCYTCTBHHU
noaauu nasneHud.[Ipu nogade naBiieHust BO3AyX JABUT HA MOBEPXHOCTh MOPILIHSA U MPEOA0JIEBAs
CUJLY CONIPOTHUBIICHUS NIPY>KUHBI IEPEBOAUT LIUJIUHP B COCTOSTHUE 2. IpU cOpOCE 1aBJIEHUs C I[U-
JMHJpa OH NEePeXOAUT B cOCTOsTHUE | Guarogapsi yCHIIMIO BO3BPATHON MPYKUHBI

[loBeneHre OJHOCTOPOHHErO LMJIMHIApA C 33JHEW MPYKUHOW aHAJIOTMYHO IWJIMHIPY C
(GpOHTATIBHOM, TOIBKO COCTOSIHUA | U 2 MEHSIOTCS MECTaMH.

HuauHApPBI ABYXCTOPOHHEr0 AelCBUSI MCTIOJIB3YIOT JBAa COSAUHEHUS IS MMOJa4H JaB-
JICHUS.

HunuHap ApyXCTOPOHHETO NEUCTBUS OyJIeT HAXOJIUTCS B COCTOSHUM 1, KOT/a JTaBlieHUE
MOJJaHO Ha BEpXHEe COeUHEe, a HUKHEE COSAMHEHHNE CBA3aHHO C aTMOC(EpO.

Jl51g mepeBojia LIMIUHAPA B COCTOSAHHE 2 HEOOXOIMMO MOAATh JaBJICHHUE B HIDKHUNA MOPT
P STOM BEPXHHIA MOPT HYKHO COEIEHUTH C aTMOC(EPOH.

[IpeumyiiecTBOM HWJIMHIPOB JBYXCTOPOHHETO ACHCTBUS SBIAETCS TO, YTO OHM HMEIOT
0oJsiee BBICOKOE 3HAYCHHE MAKCUMAaJIbHOW HArpy3Kd Ha HITOK IPU MPSIMOM XOJI€, YEM OIHOCTO-
POHHUE HMWIMHAPHI AHAJIOTMYHOIO pa3Mepa BBUAY OTCYTCTBHSI CONTPOTUBIICHUS IPYKHHBI.



IoTpedJieHne BO3ayXa
[Torpebnenue Bo3ayxa, JI/MUH. THEBMATUYECKUM IIMIMHIPOM JIBYXCTOPOHHETO JCHCTBHS
JOJIKHO PAcCYUTBIBATHCS MO cieayrouleit popmyre:

Q - " T PCN
2

(st muuaApoB ogHOCTOpOHHETO AeicTBust Q=Q/2)

. Q —Ilotpebnenue Bo3ayXa, JI/MUH;

. O — JlnameTp WIMHIPA, IM;

o P — AGcomntoTHOE paboyee JaBiIeHHE BO3/IyXa M0JIaBa€MOTr0 B LILIIUHJP, Kre/cm?:
. C — Xop mroka HWIMHIpA, IM;

. N — Yuciao u3MeHeHU COCTOSIHUS [IUIUHAPA B MUHYTY.

IIpyMeHeHne MHeBMAaTHYECKOI0 IPUBO/A B TEXHUKE

MexaHu3M TOPMOKEHHS IOKOMOTHBA

Kommpeccop 1HarHeraer B IilaBHBIM pe3epByap 2 CKaThlii BO3/yX, KOTOpBIM 0 IUTa-
TEJIbHOM MarucTpaiu 3 mocTymnaeT K KpaHy MamunHucta 4. KpaH MammHucTa yCIOBHO H300pakeH
B BUJIE NEPEKIIOYATEIbHON MPOOKH, B KOTOPOW BBICBEPJIEH MPSIMOYTOJIbHBIN KaHail. [Ipu mocra-
HOBKE PYyYKHM KpaHa MalllMHUCTa B NOJIOKeHHe oTirycka IlItopmo3nas maructpans 5 ¢ coennHu-
TEJIbHBIMU PYKaBaMH, KOHLIEBBIMU KpaHAMHU U TOPMO3HbIE LIMIMHJPHI 6 cOOOIIAtOTCs ¢ atMoche-
poit AT. Prruaknas nepegaya 9 mpu 3ToM yaepKuBaeT Oammaku ¢ kojoakamu 10 Ha ornpeneneH-
HOM PacCTOSHUU OT OBEPXHOCTU KAaTaHUs KOJIEC.

Topmomenue lNepenporwa  Omayck
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[Ipu nepeBose pydykH KpaHa B IMOJOKEHUE TOPMOKEHMS | CKaThIil BO3yX U3 IJIAaBHOTO
pe3epByapa 2 Mo NUTATeIbHOW MarucTpaiu 3 yepe3 KpaH MalluHKUCTA 4, TOPMO3HYIO MarucTpaib
5 mocTymnaeT B HUIMHAP 6, epeaBurasi mopuieHb 7 O MTOKOM 8 M CBSI3aHHYIO C HUM PhIYAKHYIO
nepeaady 9 u npuwxuMasi KOJ0JIKH K KoJecaMm.

[lepemenienne pydykd KpaHa B IMOJOKEHUE MEPEKphImK Il mpUBOAUT K OTKIIOUECHUIO
[JIAaBHOTO pe3epByapa OT MarucTpaiu 5 u muinHapa 6. Bes cuctema octaeTcst B 3aTOPMOXKEHHOM
COCTOSTHUH, IPUYEM YTEUKH BO3/IyXa U3 TOPMO3HOTO UIMH/IPA HE BOCIIOIHSIOTCS.

DTOT TOPMO3 HAa3bIBACTCS HEABTOMATHUYECKUM IOTOMY, YTO IMPHU pa3pbiBe moes3aa (pa3b-
€MHEHUU PYKAaBOB) TOPMOXKEHHS HE MPOUCXOAUT, CXKAThIA BO3AYX YXOAHUT U3 CUCTEMBI B aTMO-
chepy. Topmo3 siBIsIETCS] MPSIMOICUCTBYIOIINM M HEHCTOIIMMBIM, TaK KaK TOPMOXKCHHE MPOUC-
XOJIUT 3a CUET MOJa4M CXKATOro BO3JyXa HEMOCPEICTBEHHO U3 IJIaBHOTO pPe3epByapa U UMEETCs
BO3MO>KHOCTh BOCIIOJIHUTH YTEUKH BO3/1yXa U3 IIWIMHIPOB.

ITHeBMaTH4ecKasi MoABECKa AaBTOMOOMIS

ITHeBMaTH4YecKas MoaBecKa (0OMX0JHOE HA3BaHHE — MHEBMOMOABECKA) — BU/I TTOJIBEC-
K1, 00ecreunBaloIIui PeryaIupoBaHrue YPOBHS Ky30Ba OTHOCUTEIBHO JOPOTH 3a CUET MpUMEHe-
HUS MMHEBMAaTHYECKUX YIPYTHUX 3JIEMEHTOB. B HacTosimee Bpemsi MHEBMaTH4YecKas IMOABECKA
YCTaHABIMBAETCS B KAayeCTBE OMIIMM Ha HEKOTOPBIX MOJENSAX aBTOMOOWIEH Ou3Hec-kiacca U
Oonbux BHemopokHHKax (Hampumep, Volkswagen Touareg, Audi Q7). ITo cBoeii cyTu mHeB-
MOTIOJIBECKA HE SIBIISIETCS OTACIBbHBIM BHUJIOM IOJBECKH aBTOMOOWUJIS, T.K. MOXKET OBITh peaan3o-
BaHA CO MHOTUMH KOHCTPYKIMSIMU T10/iBeCOK (Mak®epcoH, MHOTOpbIYa)KHAS TTOJIBECKA U JIP.).

OCHOBHBIMU TIPEUMYILIECTBAMU MHEBMATHYECKOW IMOJBECKH SBISIOTCS KOMQopTadenb-
HOCTh, T€OMETPHYECKasi MPOXOAUMOCTh M 0e30MmacHOCTh aBTOMOOWIs. [IHeBMomoBecka, Kak
MPAaBUIIO, MPUMEHSETCS B KOMOMHAIIMY ¢ aBTOMATHYECKH PErYIMPYyEeMbIMU aMopTU3aTopamu. Ta-
Kasi KOHCTPYKIIMS Ha3bIBA€TCS a/1alTHBHASI THEBMOIO/BECKA.

[THeBMaTH4eckas MoJBECKa UMEET CleAyIolee 00IIee YCTPOHCTBO:

. ITHEBMATUYECKHE YIIPYTHUE DJIEMEHTHI Ha KaKJJ0€ KOJIECO;
. MOJyJIb [TOJIa4YH BO3/1yXa;

. pecusep;

. peryaupyeMble aMOpTH3aTOPhI (B a1lalTUBHON MOJBECKE);
. cucTeMa YIpaBJIeHHUS.

ITHeBMaTH4YeckMil yNPYruii 3JieMeHT BBINOJHIET OCHOBHYIO (DYHKILHUIO IMOJBECKUH —
NOJJIEp’)KaHUE OMPEIEIIEHHOTO YPOBHS Ky30Ba aBTOMOOMIIS. DTO JOCTUTAETCS IMyTEM M3MEHEHUS
JTABJIEHUS] U COOTBETCTBYIOILIETO €My 00beéMa BO3yXa B YIPYTHX 3JIEMEHTAX.

Cxema MHEBMAaTUYECKOT0 YIIPYTOro 2JIEMEHTa

[IHeBMaTHYeCKN yIPYrUil 3JIEMEHT COCTOMT M3 KOPITyca ¢ HAIPaBJISIOLIECH, MAHXKETHl U
nopuiHs. KOHCTPpYKTMBHO NHEBMAaTMUECKHUH YIPYIMM 3JIEMEHT MOXKET M3rOTaBIMBATHCS CO
BCTPOEHHBIM aMOPTHU3aTOPOM WJIM YCTAHABIUBATHCS OTNAEIbHO. YIPYIHil 3JIEMEHT, 00bEeIMHEH-
HBIM C aMOPTU3aTOPOM, UMEET Ha3BaHUE MHEBMATHYECKas CTOHKa (110
aQHAJIOTMH C aMOPTU3aTOPHOM cTOIKOM noaBecku Mak®DepcoH).

Manykera ITHEBMAaTUYECKOTO YIPYIOro 3JE€MEHTa HU3rOTaBIIMBa-
€TCsl U3 IPOYHOIO0 MHOTIOCIOWHOTO 3JIacTOMepa. B HEKOTOpBIX KOH-
CTPYKLUAX YIPYIHUX 3JEMEHTOB IPUMEHSETCS IOIOJHUTEIbHBIE ITHEB-
MOAKKyMYJISATOpPHL. [l moaaepKaHus JaBICHHS IIPH yTeYKe BO3AYyXa B
YIPYTOM 3JIEMEHTE MOKET YCTaHABIMBATHCS KJANAaH OCTATOYHOIO
JAaBJICHUS.

Moayab moaa4u BO3AYXAa CIYXKUT I IMUTaHUSA YIPYTUX dJie-
MEHTOB BO31yXOM. OH BKIJIFOYAET:

. JJIEKTPOJIBUIaTENIb;

. KOMIIPECCOP;
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. OCYILUTEIb BO3/1yXa.

KOHCTpYKTHBHO B MOIydb BKJIIOYEH OJOK 3IIEKTPOMArHUTHBIX KIIAIIAHOB CHUCTEMBbI
yIpaBJIeHUs OABECKOM.

PecuBep npencraBisier co0oi pe3epByap A BO3yXa U 00ECHEUMBACT PErylMpOBaHHE
JIOPOXKHOI'0 MPOCBETa MPU JABMKEHUM Ha HEOOJIBIION CKOpOCTH 0€3 BKIIIOYEHUsI KOMIIpeccopa, a
TaK)K€ KOPPEKTUPOBKY MOJIOKEHUSI Ky30Ba Ha CTOSTHKE.

PerynupoBanue ypoBHs Ky30Ba OTHOCHUTEJIBHO JOPOTU OCYIIECTBIISETCS C IMOMOILBIO
3J1eKTPOHHOM CHCTeMBbI YIIPaBJIeHUsl, KOTOpasi BKIIOYACT BXOAHbIC TaTYNKH, OJIOK yIpaBICHUS
U MCIIOJIHUTEIIbHbBIE YCTPOUCTBA.

C noMoIipio KJIABMIIHM OCYIIECTBIISIETCS PyYHOE PEryJIMpOBaHHUE YpOBHs Ky3oBa. JlaT-
YHKH 00€CIeYrBaOT aBTOMAaTHUECKOE PETyIMPOBAHUE ITHEBMOIIOIBECKH.

Buiok ynpasJienusi npeoOpasyer 3JIeKTPHYECKUE CUTHAJIBI BXOAHBIX JATYMKOB B yIIpaB-
JSFOIME BO3JCMCTBUS HA HCHOJIHUTENbHbIE YCTpoiicTBa. B cBoelt pabore 010K ynpaBieHus B3a-
MMOJIEHCTBYET ¢ OJIOKAaMU CUCTEMBbI YIIPABIICHHUS JBUTATEIEM, CUCTEMBI KYpCOBON YCTOMYMBOCTH.

B cucteme ynpaBieHus THEBMATHYECKOM MOABECKH HMCIOJB3YIOTCS CIEIYIOIUE HMCIOJI-
HHUTeJbHbIE YCTPOlicTBA!

. KJIaMaHbl MTHEBMATHYECKUX YIPYTHX JIEMEHTOB (co30anue 0asieHust);
. BBIITYCKHOM KJ1arnaH (copoc oasnenus);

. KJIaIaH pecusepa (nodoepoicanue 0asieHus),

. pelie BKITFOUEHHS] KOMITpeccopa.

KoHCTpyKTHBHO BCe KIlanaHbl COCPEOTOUYCHBI B 0JI0Ke 3JIEKTPOMATHUTHBIX KJIANIAHOB,
PacroJI0KEHHOM B MOAYJIE [101a4 BO3AYXa.

[MpuHuun padoThl MHEBMATHYECKON MOABECKHU

B nHeBMaTHyeckoi moABECKE pean30BaH0, KaK MPAaBUIIO, TPU aIrOpPUTMa YIIPaBICHUS:

° ABTOMATHYCECKOC NOAJACPIKAHNEC YPOBHS KY30Ba,
° MNPUHYAUTCIIBHOC U3MCHCHHEC YPOBHS KY30Ba,
° ABTOMATHYCCKOC NU3MCHCHUC YPOBHA KY30Ba B 3aBUCUMOCTH OT CKOPOCTHU ABUKEC-

HUS.

ABTOMaTH4YeCKOe NMOJJACP/KaHHE ONPeNeJICeHHOI0 YPOBHSI Ky30Ba B ITHEBMaTHYECKON
MOJIBECKE OCYIIECTBIIIETCS HE3aBUCUMO OT CTENEHHM 3arpyKeHHOCTH aBToMoOuis. Jlatumku
YPOBHsI Ky30Ba IIOCTOSIHHO U3MEPSIOT PACCTOSTHUE OT KOJIEC 10 Ky30Ba. Pe3ynbTaTsl u3MepeHu
CPaBHMBAIOTCS C 3aJaHHOM BenuuuMHOM. [Ipu pacxokJeHUM IOKa3aHWH AIIEKTPOHHBIA OJIOK
yIpaBJIeHUS 33J€UCTBYEeT HEOOXOANMBIE MCIIOJIHUTENbHbBIE YCTPOUCTBA: KIIAallaHbl YIIPYTHX dJie-
MEHTOB JUIsI I0JIbEMA, BBIITYCKHOM KJamaH I OIlyCKaHUs ITOJBECKHU.

B paboTe nmHeBMaTHUECKOM MOABECKH MPEAYCMOTPEHO OOBIYHO TPU YPOBHS Ky30Ba OTHO-
CUTEIIBHO TOPOTH:

o HOMUHAJIbHBIM;
o MOBBIIICHHBIMN;
o MMOHMKEHHBIM.

YPOBHU Ky30Ba yCTAHABJIMBAKOTCS BOAUTENIEM C IOMOIIBIO PETYIMPOBOYHON KiIaBuIIM. B
KOHCTPYKIIMU ITHEBMOIIOIBECKH OOJIBIIINX BHEIOPOKHUKOB TPEIYCMOTPEH TOTOJIHUTEIBHBIN
YPOBEHB IS MOCAJIKU MACCAXKUPOB U MOTPY3KH BEIICH, KOTOPBIN peaiu3yeTcsl Ha HEMOABUKHOM
aBTOMOOUIIE.

ABTOMAaTHYECKOEe H3MeHEeHHE YPOBHS Ky30Ba B 3aBHCHMOCTH OT CKOPOCTH 00eCIedHr-
BaeT YCTOWYMBOCTh ABTOMOOWJISI B IBUKCHUU. [IpH yBeNMYCHUN CKOPOCTH MPOrpaMMa yIrpasiie-
HUS TIOJIBECKOM MMEPEBOANT YPOBEHD Ky30Ba MMOCIICI0BATEIBHO OT MOBBIMICHHOIO K HOMHHAIBHO-
MY U Jiajiee, C pOCTOM CKOPOCTH, K IOHWKEHHOMY. [Tpy CHIDKEHUHM CKOPOCTH CHCTEMa MEePEBOUT
MOJIOYKCHHE Ky30Ba U3 MTOHWKEHHOTO B HOMHUHAIILHOE.

IIpuMeHeHHe peryIMpyeMbIX aMOpPTU3aTOPOB 3HAYUTENIBHO PACIIUPSAET XapaKTEPUCTUKU
ITHEBMATHYECKOM IOJIBECKH.


http://systemsauto.ru/electric/control_engine.html
http://systemsauto.ru/active/esp.html

3ananue
Hcnonb3ys B3phIB CXeMy U HAWMEHOBAHHE JIeTalIel YCTPOMCTBA MEXaHU3Ma OTKPBIBAHUS

JIBEPHU:
1. U3yuuth u onmcath MPUHIIMI PaOOTHL;
2. H300pa3uTh cxeMy OTKpPBHIBaHUS (B OTKPBITOM, TPOMEKYTOUHOM U 3aKPBITOM I10-
JIOKEHHUSX );
3. BBINMOTHATH TEXHHYECKUN PHCYHOK JIBEPHOTO MPOeMa.
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. Koskyx HanpasJIsiloIe poJinka nepegHe 1sepu
. Bunr 4x18 OCT37.001.186-81

. YrnoTHuTENb poeMa naccaxxupckoit asepu (ITP-083)
. Ppruar mexanus3Ma OTKpbIBaHUS MEPEIHEN ABEPU
. Taiika M 14x1,5-6H OCT37.001.124-93

. aii6a 14.0T OCT37.001.115-75

. [lInonka

. Brynka ocu

. KpoH1teitn ocr HanmpaBJsFOIIEro ponka

. KpoHIITEHH OCH HanpaBIISIIOIIETO POJIUKA

. 'aitka M16x1,5-6H OCT37.001.124-93

. Ponuk Hanpasmsttomuii ¢ ocbio B coope

. YIIOp HaIpaBJISIIOLIETO POJIUKA ABEPU

. [Tait6a 6 OCT37.001.144-96

. [Tait6a 6 OCT37.001.144-96

. [Iait6a 6 OCT37.001.144-96

. T'aiika M6-6H OCT37.001.124-93

. Buatr M6-6gx35 OCT37.001.125-81

. Buat M6-6gx14 OCT37.001.130-81

. Buat M6-6gx14 OCT37.001.130-81

. [Taii6a 6J1 OCT37.001.115-75
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Haxknanka croiiku nepenneit Asepu

[ait6a 8T OCT37.001.115-75

Bont M8-6gx25 OCT37.001.123-96

[leTns maccaxupckoit 1Bepu HapykHas B cOope
[leTns maccaxupckoit 1Bepu HapykHas B cOope
[leTns maccaxxupckoi ABepH HapykHasi B cOope
Bontr M6-6gx20 OCT37.001.123-96

[aii6a 6T OCT37.001.115-75

CrtBOpKa 3a7He 1BEpH BeoMasi B cOope
CrtBopka nepeaHel 1Bepu Beomas B cOope
Crekiio nepeHel NacCaKupCKoi 1Bepu
CTexJ10 naccakupcKoi ABepu

[Ipoduib kpeneHus yrnaoTHUTENS BEAOMOM CTBOPKU
TOPU30HTAIIbHBIN BEPXHUU

YutoTHUTENb BeIOMOM cTBOpKH BepxHuit (ITP-265)
[Tpoduis kperuieHus yIIOTHUTEIS
[Tpoduies kperuieHus yIIOTHUTEIS

VYIUIOTHUTEIb NACCAXKUPCKOU IBEPU BEPTUKAJIbHBIN
(TTP-261)

YIJIOTHUTEINb MACCAXKUPCKON ABEPHU BEPTUKAIBHBIN

(TTIP-261)

Bunt 4x12 OCT37.001.188-81

Bunt 4x12 OCT37.001.188-81

Bunr 4x12 OCT37.001.188-81

CtBOpKa 3a7Hei 1BepH Beayias B coope

CtBOpKa nepeaHeit ABepH BeAyias B cOope
YmtotHuTENb Beayiieit crBopku Bepxuuii (ITP-265)
[Tpoduis kperieHus yraoTHUTENS TOPU30HTATBHBIN
[Tpoduns KpereHus yIToOTHUTENS TOPU30HTATBHBIN
[Tpoduns KpereHus: yIToOTHUTENS TOPU30HTATBHBIN

YoTHUTENb Beaylie cTBopku BepTukanbHbIi (I1P-
263)

[Inactuna

Bydep naccaxupckoit iepu

Ornopa naccaxupcKon IBEpU HUKHSS
Iaiika M20x1,5-6H OCT37.001.124-93
[Ipo6Gka

Ymtorautens crekna (ITP-004)
Ymtorautens crekna (ITP-004)

3amok ymiotautens crexia ([1P-028)

3amok ymiotautens crexia ([1P-028)
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[Ipoknanka nerau

ABapuiiHas py4yka JIBEpH

Bunt M6-6gx14 OCT37.001.126-81
HakoneuHuk pydku

Bunt 4x18 OCT37.001.186-81
[Topy4ens iroka B cOope

[InacTuHa KpOHIITEWHA IOPYYHS
KpoHumreitn nopy4Hs iaroka

Bunt M6-6gx18 OCT37.001.125-81

dukcarop B coope

Bunt M6-6gx18 OCT37.001.127-81

VY1op cTBOPKHU HacCaXUPCKON ABEpU

Bunrt kpernenus ¢uxcaropa M8-6gx18 1

Brynka onopsl

VYmnotHuTeNb Benymiei ctBopku Huxuuit (ITP-261)

VYIoTHUTENb BeoMOi cTBOpKU HukHUE (I[TP-261)
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. Koxxyx mMexaHu3Ma OTKpbIBaHUSA JIBEPEl
. Buat M5-6gx10 OCT37.001.127-81

3armymika
[ryuep

T"alika HakuHaAA

. Kpan oTkpbIBaHus U3HYTpU

. T'atika M6-6H OCT37.001.124-93

. [Taii6a 8T OCT37.001.115-75

. [Taii6a 8T OCT37.001.115-75

. boar M6-6gx25 OCT37.001.123-96
. boar M8-6gx60 OCT37.001.123-96
. [ITaii6a 8 OCT37.001.144-96

. XOMYT CTOMKH

. ai#i6a 10-Kg OCT1 11532-74

. ai#i6a 10-Kg OCT1 11532-74

. boar 10-32-Kx OCT1 31206-80

. boar 10-32-Kx OCT1 31206-80

. [Imactuna

. IToBOpOTHBIN MEXaHU3M

. Knaman B c6ope

. Brynka

. I'atika M10x1,6H

. [Taii6a 10.0T OCT37.001.115-75

. TpyOka oT kpaHa ynpaBieHHs K THEBMO3AIlEIKe

. Kpan ynpasnenus

. Hlapuup B cOope

. Hlapuup B cOope

. lait6a 2-10-18-11 OCT133084-80

. laii6a 2-10-18-11 OCT133084-80

. laii6a 10-dac.oxec. OCT133084-80
. laii6a 10-Pac.oxc. OCT133084-80
. T'aiika 10-Xum.ITac. OCT111532-74
. T'aiika 10-Xum.ITac. OCT111532-74
. Ppruar HuxHMIA B cOOpe ¢ mapHUPOM
. T'atika 8-Kn OCT133026-80
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. TpyOka oT kpaHa yrnpaBieHUsI K TOBOPOTHOMY MEXaHU3MY

. TpyOka oT kpaHa ynpaBieHHs K KpaHy OTKPBIBAaHHS U3HYTPH

. KpoHmITeliH KpemieHnst HUKHETO pblyara NpuBoAa IBEpU
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Kponmurreitn kpenieHus: BEpXHEro pblyara NpuBoja JIBEpu
Tlaiika 10-Kx OCT133026-80
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Kponurreitn
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Bunt CIT M4x20 TY37.103.040-96
Koxyx

[TaeBMO3amienka pureiabHas

TpyOka oT KpaHa OTKpPBIBaHUS U3HYTPU

4. KoHTpoJibHBIE BONPOCHI

1. Kakum oOpa3om nmpoucxoauT nepeaada IBHKEHUS B THEBMOIIPUBOIE?

2. JlaiiTe omnpeesieHre MOHATHIO «ITHEBMOIIPUBOI»?
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3. TlepeuncnuTe OCHOBHBIC JIEMEHTHI THEBMATUYECKUX CUCTEM?
4. Onuiute paboTy MHEBMOLMIUHIPA.

5. Kak knaccupuuupyoT THEBMOLMIUHAPHI [0 PUHIUITY ACHCTBHS.

NPUHLMAI JEVCTBUSA MAILIMH U MEXAHU3MOB:
YJIEKTPUUYECKUI

OBIIME CBEJEHUA Ob DJIEKTPOITPUBOJE

DNEeKTPONPHUBO SBISIETCS TEXHUYECKOW CHCTEMOMW, CHyKalled Ijsi mpeoOpa3oBaHUs
ANEKTPUUYECKON PHEPTHH B MEXaHMUYECKYIO, KOTOpasi HeoOXoIuMa JUIsl OCYIIECTBICHHS Pa3iny-
HBIX TEXHOJOTUYECKUX MPOIIECCOB B MPOMBIIUICHHOCTH, CEIbCKOM XO3SMCTBE, HA TPAHCIIOPTE, U
OPYTUX O0JIACTSAX KU3HEACSITENbHOCTH 4YeJoBeKa. BonbIIMHCTBO pabouMx MallluH, arperaros,
TEXHOJIOTHYECKUX JIMHUN U KOMILJIEKCOB IMPUBOIUTCS B ABUKEHUE DICKTPUUESCKUM TTPUBOIOM.

Opnako GyHKIHMH 3JIEKTPONIPUBO/Ia HE OTPAHUYMBAIOTCS TOJILKO MpeoOpa3zoBaHUEM dHEP-
TUU - OHM CYIIEeCTBeHHO mupe. Kaxmas pabouasi MalimHa HYXIA€TCS B YIPABJICHUH, HYKHO
BKJIIOUATh U BBIKIIIOYATH JIBUTATENU, IPUBOIAIINE B ABMKEHHUE pabodyre OpraHbl MalllUHbI, H3Me-
HATh CKOPOCTh M yCHJIME Ha pabOYuX OpraHax B COOTBETCTBUH C yCIOBHSMH BEACHHS TEXHOJO-
THYECKOT0 MPOIEcca, OCYIIECTBISATh HEOOXOAUMBIE 3allUThl U OJOKHPOBKHU, 00ECIIEUUBAIOIIUE
Oe3aBapuiiHyI0 pabOTy MaIlIKH.

B Tex cmyuasx, korma pabodass MaliMHA HJIM TEXHOJOTUYECKUI KOMIUJIEKC MMEEeT He-
CKOJIBKO paboYmX OpraHoOB, KKIABIH U3 KOTOPHIX MPUBOJIUTCS B ABM)KCHHE CBOUM JJICKTPOIIPHU-
BOJIOM, B 3ajlauy YIPaBJICHUS BXOJUT COTJIACOBAHUE JBIKEHUN pabOuMX OpPraHoB B COOTBET-
CTBUHU C TPEOOBAHUSIMHU TEXHOJIOTUUYECKOTO MpoIlecca.

VYmpasrnenue paboueil MalIMHON MOXET OCYIIECTBIATHCS OMEPATOPOM BPYUHYIO WIIA aB-
TOMATHUYECKU MOCPEACTBOM YCTPOMCTB aBTOMATHYECKOTO UJTM ITPOTPAaMMHOTO yrpaBiieHus. [laxe
ecnu paboure MallHbl YIPABISIOTCS BPYYHYIO, Pl GYHKIMHA yrpaBlieHUs: 0ObIYHO aBTOMAaTHU-
3UPOBaH ISl 00JIeruyeHrs paboThl orepaTopa U 00Jiee TOYHOTO BBHITIOJIHEHUSI TEXHOJOTHYECKOTO
nporecca.

Bropyio QyHKIHIO 3JIEKTpONPUBOA MOXKHO OMPEASTUTh KaK YIpaBJIEHUE JBHKCHHEM
MCIIOJTHUTENIbHBIX OPraHOB paboyeil MalIuHbI, IPUYEM ITO YIPABICHUE MOXKET OCYIIECTBIATHCS
BPYUYHYIO C 2JIEMEHTaMH aBTOMATHUKH HJIA aBTOMAaTUYECKH.

WTak, cOBpeMEHHBII 3NMEeKTPUUECKHUI MPUBOJ MPEACTABISAET CO00M TEXHUYECKYIO CHCTE-
My, TIpEeTHA3HAYCHHYIO JIJISl TIPUBEJICHUS B JBM)KCHHE pa00dero opraHa MalluHbI U YIIPABJICHH
€€ TEXHOJIOTHYECKUM TIPOLIECCOM.

Coueranue nByX (QDYHKIIHI AJIEKTPONPUBOJIA: MPEOOpa30BaHUE ICKTPUICCKON SHEPTUH B
MEXaHUYECKYIO U YNPaBJICHHE MapaMeTpaMyu MEXaHWYECKOM AHEpruu (MOIIHOCTh, YCUIIUE, KPY-
TAIAA MOMEHT, CKOPOCTh, YCKOpPEHHWE, TyTh M YroJl MEPEMEIICHHs) C MBI PAIlMOHAIBHOTO
BBHITIOJTHEHHSI TEXHOJOTHYECKOTO TMPOIIecca, BBIMONHIEMOro pabodell MAaIIMHOW, OIpeaenseT
Ha3HAYCHHE U POJIb JIEKTPONPHUBOJIA B MAITMHHOM MPOU3BOJICTBE.

PaccMoTpuM HEKOTOPBIE TPUMEPHI DIEKTPOTPHUBOIOB U BHIMOTHIEMBIX MU (DYHKITUH.

Ha puc. 1.1 nokazaHa snekTpuyeckas cxema 3JIEKTPONPUBOAA BEHTHIISATOPA, CIYKAIIEro
Uisi oOMeHa Bo3ayxa B momemieHuH. [IpeobpazoBaHue AIEKTPUYECKOW PHEPTHMH B MEXaHUYe-
CKYI0, HEOOXO/IUMYIO ISl IPUBEJEHHS pabodero Kojeca BEHTHIIATOPa BO BpalleHHE, OCYILECTB-
JSI€TCSL ACUHXPOHHBIM JiBUrareneM M. OHaKO COCTaB 3JEKTPONPUBO/Ia BEHTUIISITOPA HE OTPaHU-
YUBAETCsl TOJBKO JABHUrartesneM. UToObl BEHTHJIATOpHAs YCTaHOBKAa Morjia paboTarh, JBUTATEh
HY>KHO BKJIFOUaTh U OTKJIIOYATh. DTa (QYHKIHS YIIPABICHUS PEATH3yeTCs C MOMOIILI0 MATHUTHO-
ro nmyckatesnsi KM u kHomnok ynpasnenus. [Ipu Haxxatun kHonku SB1 «myck» kaTyiika myckare-
ISl IONy4YaeT MUTAaHUe, ¥ MyCKaTeIh 3aMBbIKAeT CBOU TJIABHBIE KOHTAKTHI, TIOJKITIOYAs IBUTATENb K
cetd. CBOMM HOPMAaJIbHO OTKPBITHIM (H.0.) Os10Kk-kKoHTakToM KM myckarenps MIyHTHPYET KHOIKY



«ITyCK», BCIIEACTBHE YEro MOCJIE OTIYCKAaHWs KHOMKH ITyCKaTeldh OCTAeTCs BKIFOYEHHBIM. OT-
KITFOUCHHUE JIBUTATENS] MPOM3BOJAUTCS HAXKATUEM KHOMKH «ctom» SB2, paspeiBaromieil memnp ka-
TYIIKHU TyCKaTelIsl.

Cxema, moka3aHHasi Ha puc. 1.1, COIEpKUT TakKe 3aIIUTHBIC YCTPONCTBA: 3aIIUTY OT TO-
KOB KOPOTKOT'O 3aMbIKaHUs (K.3.) B IPOBOJIHUKAX WM B 0OMOTKE CTaTOpa JBUTATENs. JTa 3aIluTa
obecrieunBaeTCs aBTOMAaTHYECKUM BhIKIIOUarenem QF, mme-
(BI paclenuTeNb. 3alliTa JABUraTeNs OT
yeTcs mocpeactBoM TemioBsix peie KK,

MarHUTHOTO ITyCKaTeJIsl.
QF CIEAYIOMIETO TpUMepa PaCCMOTPHUM JJICK-

g2 ORI KM UCcTeMy OBITOBOTO armapara - aBTOMaTH-

l% | | KK ] MalllMHbl aKTMBATOPHOTO THIA. MamuHa

KM 1 3JIEKTPOMEXAHUYECKOE YCTPOWMCTBO, CO-

COPOCTHOM DIIEKTPOABUIATENb BpAIEHUS

[acoc, DJIEKTPUUYECKUE KIIAlaHbl M ammapa-

KK KK ) yIIpaBJieHHs. B cOOTBETCTBHMU C yCTaHaB-

VOM MalliHa aBTOMAaTHYECKH TPOM3BOIUT

> M OTXKKM O€JIbsi, HAaJIUB U CIUB BOAbL. Pa-

EKTPUYECKMX M MEXaHHUYECKUX DIICMEHTOB

YbeIMHEHA YCTPOMCTBOM HPOrPAMMHOIO

) ipemeeeiei - - ..y OTIEIBHBIX 3JIEMEHTOB HEJB3sl paccMar-

Puc.1.1. Cxema snex- pHBaTh IOPO30Hb, T.K. COBMECTHO OHU 00pa3yrOT aBTOMAaTHYe-

TpONPUBO/A BCHTHIIATOPA CKYIO DJIEKTPOMEXAHUYECKYIO CHUCTEMY, BBLIIOIHSIONIYI Tpe-

OyeMblii TEXHOJIOTMYECKUH MpoIiecc, MPUYEM B COCTaB 3TOH

3JIEKTPOMEXaHMYECKON CHCTEMBI BXOISAT 3JIEKTPOIBUTATENH, OCYLIECTBIISIONIME TIPeoOpa3oBaHme

SIEKTPUIECKON DHEPIHU B MEXAHMYECKYIO, HEOOXOIUMYIO Ul OCYIIECTBICHUS JAHHOTO TEXHO-

JIOTHYECKOTO TPOIIECCa, U YCTPOHUCTBO YIPaBICHHUS, 00ECIIeUNBAOIIEe YIIPABIEHHE STHM IPO-
I[ECCOM.

n

M

CTpyKTypa 3JIeKTPONpHBOAA

ONEKTPONPUBOJ - 3TO TEXHUYECKAs CUCTEMA, NTPEAHA3HAUYEHHAs JJI IPUBEJICHUS B JIBU-
JKeHHe padoyuX OpPraHoOB MAIIMHBI U IEJIEHANPaBICHHOIO YIpaBiIeHUs] pabouyuMU MpoLeccamH,
COCTOSAIIAs U3 NEKTPOJBUTATENILHOTO, IEPEIATOYHOT0, TPEe0OPa30BaTENLHOIO U HH(POPMAIIMOH-
HO-YIIPaBJISIOIIET0 YCTPOUCTB.

DJEeKTPOJBUTATEIILHOE YCTPOMCTBO - ATO 3INEKTPHUUECKUI JBUraTesb, MpeoOpas3yromui
AIIEKTPUYECKYIO YHEPIHIO0 B MEXAHUYECKYIO - AIEKTPOMEXaHUYECKUH MpeoOdpa3oBaTeb SHEPTUH.
JIBuratenu MOryT OBITh Pa3IMYHBIMU MO BHJYy CO371aBA€MOT0 MMHU JIBH)KEHHUS: BpAIaTEIbHOTO,
JMHENHOTr 0, 111aroBOro, BUOpalnoHHbIE U JIp. BOJIBIIMHCTBO HCTIONb3YyEMbIX AIEKTPOABUTATENEH -
3TO MAIIMHBI BPALLIATEIbHOTO ABMKEHHUA. I nepenaun JBUKEHHS OT AJIEKTPOJBUTaTeNs K pa-
OouyemMy opraHy MalllMHBI CIY’)KUT MEXaHHMYECKOoe MepeJaTOYHOE YCTPONCTBO: PEeIyKTOp, TpaHC-
MUCCHS, pEMEHHAsI IIepeiada, KaHaTHas NepeJada, KpUBOIUIIHO-IIATYHHBIM MEXaHU3M, Iepea-
ya BUHT-Taiika U Jp. (cM. puc.). [lepenarounplii MexaHU3M XapakTepusyercss Ko3pPuirueHTom
nepeaayn, NpeACTaBIgIONUM co00l OTHOIIEHNE CKOPOCTH Ha BXOJI€ K CKOPOCTH HA BBIXOJIE Me-
xaHu3Ma. B HekoTophIx pabounx MamuHax (HampuMmep, HAcOChl, BEHTHIIATOPHI,) MEXaHHUUECKOE
NIepPEeJaTOYHOE YCTPOMCTBO, KaK ITPaBUIIO, OTCYTCTBYET.

[IpeobpazoBarenbHOE YCTPOHCTBO - 3TO MPEeoOpa3oBaTellb EKTPUUECKON IHEPTUH. DTH
YCTPOMCTBA MPUMEHSIOTCA B PETYJINPYEMOM IEKTPONPUBOAE ISl LIEJIEHANPABICHHOIO U 3KOHO-
MHUYHOI0 U3MEHEHUS NIapaMeTPOB JIBUKEHUS JIEKTPOIPUBOAA: CKOPOCTH, PA3BUBAEMOIO MOMEH-
ta 1 ap. K snexrpudyeckuM npeoOpa3oBaTeIbHBIM YCTPOMCTBAM OTHOCATCSI YIPAaBIsieMbIE BBI-
HOPSMUTENN, TpeoOpa3oBaTeIN YaCTOThl U Apyrue. B HeperyampyeMbIX 31eKTpoIpUBOAAX Mpeod-
pa3oBaTeNbHOE YCTPOICTBO, KaK MPAaBUJIO, OTCYTCTBYET.



e) x)

Puc.1.2 Mexanuueckue nepedamounvle ycmpoucmea: a - pedykmop, 6 - 3youamo-
peeunas nepeoauda,; 8 - bapabaHHO-KAHAMHAA nepeoad, 2 - KpUGOUWUNHO-ULAMYHHBIIL MEXAHUZM,
0- peMeHHas nepedaua; e - BUHMOBAs nepedayd; e - WUAPUKO-6UHMO8As nepeoaia

DIEeKTPUYECKOE MPeoOpa30BaTEIbHOE YCTPONCTBO OOBIUHO MPEACTABIsACT CO00M Mpeoo-
pa3oBaTellb, BHIIOJHEHHBIN HA CHJIOBBIX MOJYIPOBOAHUKOBBIX MPUOOpaxX: HEYNPABIsIEMbIX (I1O-
JIbI) U YIIPABJIIEMBIX (TUPUCTOPHI, 3aIIHPAEMbIe THPUCTOPHI, OUTIONIIPHBIC TPAH3UCTOPHI C U30JIH-
poBaHHBIM BXojioM - IGBT, u apyrue).

DNeKTpOoABUTaTEIbHOE, IEPEIATOUYHOE U Mpeo0pa3oBaTeIbHOE YCTPOUCTBA 00Pa3yoT CU-
JIOBOM KaHa AJIEKTPONPUBOAA (CM. PHUC) COAEPIKAIIMMA AIEKTPUIECKYIO0 4acTh (CeTh, Ipeodpazo-
BaTeJb JICKTPUUSCKON SHEPTUH, dJEKTPOIBUTATETh) U MEXAaHUYECKYIO YacTh (TIOABMKHBIN dJ1e-
MEHT, HalIpUMep, POTOP H Baj ANEKTPOABUTaTENsI, MEXaHUYECKas mepeaaya, pabounii opran ma-
IIMHBI).

| ] SmexTpomea Mexaamye-
] HHUSCKUT npe- cKoe fepeda- Texsionery-
ofipasoearen, TAHOE VCT- ueckui npo-
K= {anexiponprra- policTan 1ece
: ) Tens) ;
13
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Puc. 1.3. Cmpyxmypa cunogozo kanania 21eKkmponpusood

[Tpu pabote AMEKTPONPUBOAA B JIBUTATEIILHOM PEKUME DIIEKTPUUECKAs] DHEPTHsI, MOCTY-
narouasi U3 CeTu, IpeodpazyeTcsl AMEKTPOABUraTEIeM B MEXAHUYECKYIO SHEPTHIO, KOTopas Ie-
penaercsi paboyemMy OpraHy MallMHBI U PACXOAYETCs] Ha BBIMIOJHEHHE TEXHOJOTHYECKOrO MpOo-
necca.

Kuacendukanus 3J1ieKTponpuBoI0B

DNEeKTPONPUBO/IBI, UCIOJIB3YEMbIE B Pa3JIMYHBIX TEXHOJOTHYECKUX YCTAHOBKAX, pa3HO-
00pa3Hbl 0 CBOMM (DYHKIIMOHAJIBHBIM BO3MOXKHOCTSIM, CXEMHOMY U KOHCTPYKTHBHOMY HCIIOJI-
HEHUIO, CTETICHW aBTOMAaTH3allMH, YTO CBS3aHO ¢ OONBIIMM pa3zHooOpazweM pabodyux MalllvH.
Knaccudukanus 351eKTpornpruBoI0B M0 OTACIHHBIM IpU3HaKaM jJaHa B Tabmuie 1.1.

DNeKTpONPUBOAbl OBIBAIOT WHIWBHAYAIHHBIMH U TPYNHOBBIMH. Eciu Kaknpiii pabounii
OpraH MalluHbI NPUBOJUTCA B JCUCTBUE CBOUM 3JIEKTPONPUBOJIOM, TO OH HA3BIBACTCS MHAUBHU-
nyanbHbIM. Takoil mpHUBOJ MOXKET ObITh OJHOJIBUTATENbHBIM, JTUOO MHOroABHraTenbHbIM. [Ipu



TPYIIIOBOM 3JIEKTPOIPUBOJIE OJUH JBUTATENb MPUBOAUT B IBUKEHUE HECKOJIBKO pabo4yux opra-
HOB. [Ipu 3TOM yCIIOKHSETCS KMHEMAaTH4YecKas 1enb padodeld MalvHbl U 3aTPYIHICTCS YIpaB-
JeHue pabourMHU OpraHaMu, T.K. JJIsl pa3[ebHOrO YIpaBlieHUs pabOYUMHU OopraHaMu HeoOXO0IH-
MO TIPUMEHSITh CIIEIUAIBHBIC MEXaHMUECKHUE YCTPOUCTBA: yIIpaBisieMble My ThI, KOPOOKH TIepe-
nad, ppukuuonsl u ap. [lo Mepe pa3BUTHS TEXHUKHU TPYIIOBOI JIEKTPONPUBOJ BCE OOJIbIIE BbI-
TECHSETCS] UHAUBUYaTbHBIM.

Krnaccudukanuusa no Bugy ABWKEHUs dnekTpoaBurarens. Haubomnpinee, a 10 HeAaBHETO
BPEMEHU HUCKIIIOUUTEIbHOE MPUMEHEHHUE MOJIYYHJIA 3JIEKTPOIPUBOIBI BpAIIATEIIbHOIO JBUMKE-
Hus. B mocnenHee Bpemsi 3HAUMTEIbHOE BHUMAaHUE YJENAETCSA JMHEWHBIM JIBHUratesaMm. B Tex
MeXaHHu3MaX, IJie paboduii OpraH COBEPIIAET MOCTYMATEIbHOE WM BO3BPATHO-TIOCTYATEIBHOE
JIBUKEHHE MPUMEHEHHE JTUHEHHBIX JBUTATEIel KOHCTPYKTUBHO TOPa3lo yaoOHee, YeM HCIOJb-
30BaHUE CHEIUATbHBIX KMHEMAaTUYECKUX Map: BUHT-TaiKa, MIapUKO-BUHTOBBIC NEpeaayuu, Kpu-
BOIIUITHO-IIATYHHBIN MeXaHU3M H Jip. V3-3a HU3KUX SHEPreTHYeCKX U MacCcOradapuTHBIX MOKa-
3areneil TMHEHHBIC 3JIEKTPOJIBUTATENIN HE Haxomm npuMeHeHus. Co3nanne HOBBIX 3(PQeKTHB-
HBIX KOHCTPYKIMH JIMHEHHBIX JABUraTesield ¢ MUTAHUEM UX OT MOJYIMPOBOJHUKOBBIX Mpeodpazo-
BaTeJiel YaCTOTHI OTKPHIBAET HOBBIE BOBMOXKHOCTH MCIIOIb30BAHUSI JIMHEHHBIX 3JIEKTPOIPHUBOIOB
JUTSL psifia POU3BOJICTBEHHBIX MAIIMH, B TIEPBYIO OUEPE/ib, A1 METAITIOPEKYIINX CTAHKOB.

Tabmuna 1.1

Knaccuguxayus asmomamu3uposannuix 51eKmponpugooos
Knaccudukanmonnsiii| Kiaccudukannonnsie rpagannu

IpU3HAK

[lo 4uwmcny pabounx 1. NupuBuyanbHbIA
OpraHoB, INPUBOAUMBIX 2. MHoroaBurarenbHbII
DIICKTPOIIPUBOIOM 3. ['pynnoBoit

ITo Buny nBHkeHUSA 1.  BpamarenbHOro IBUXEHUS
DIEKTPOABUTATENS 2. JIuneiHbIi

3. MHOrokoopIMHAaTHOI'O JBHYKEHUS

ITo criocoOy coenuHe- 1. PenykTopHblii
HUS JIBUTATENs ¢ pabo- 2. be3peyKTOpHbIN
YUM OpraHOM 3. KOHCTPYKTUBHO-MHTETPUPOBAHHBIN

ITo perynupyemoctu 1 Heperynupyemsiit

Perynnpyemslii

[y

IIo 0OCHOBHOMY KOH- . PerynupyeMslit 1o MOMEHTY

TPOJIMPYEMOMY I1apa- 2. Perynupyemslii o ckopocTu
METPY 3. Perynupyemslii 110 MOJIOKEHUIO
ITo Buny ynpaBieHus 1. C py4HBIM yNpaBIEHHEM

2. C nomyaBTOMaTH4ECKUM YIIPABIECHUEM

3. C. 3amknyTOoi1 CAP cxopocTH ¢ pydHBIM 33J1aHH-
€M WIH C 33/IaHUEM OT CHCTEMBI YIIPaBJIEHUS TEXHOJIOTHU-
YECKHM ITPOLECCOM

4. C zamknytoit CAP monoxxeHusi, obecrneynBaio-
el TOYHOE MO3UIIMOHUPOBAHUE
5. C nporpaMMHBIM yIIPABJICHHUEM

6. Cnensmumi

J171s1 BBICOKOTOYHBIX MEXAaHU3MOB W JUISI MAIIMH, pa0OTAIONUX B JMHAMUYHBIX PEKUMAX,
CTPEeMSATCS UCKIII0YaTh MEXaHUYECKHE Mepeladll MEKy BajoM JBUTATess U pabOYMM OpPraHoM.
Taxue 3JeKTpONPUBOIBI HA3BIBAIOT Oe3pedykmopHuimu. [Ipu 3TOM, 01HAKO, BO3pacTaloT radapu-
Thl ¥ Macca MPUBOJHOTO JBUraTeNsl, HOCKOJIBbKY 3TH apaMeTphl IPU OAHOW M TOW 7K€ MOIHOCTH
JIBUTATEIISI IPUMEPHO 00OpaTHO MPOMOPIIMOHATEHBl HOMUHAIBHOW CKOPOCTH JIBUTaTEJIsl.



B nocneanue roapl CTpeMsATCS KOHCTPYKTUBHO OOBEAUMHHUTH pabouMii OpraH ¢ NMPUBOJ-
HBIM 3JIeKTpoaBuUrareneM. [IpumepaMu TakuX KOHCTPYKTHBHO-WHTETPUPOBAHHBIX AIICKTPOIIPHU-
BOJIOB SIBJISIFOTCS MOTOP-KoJieca (U1 TPAHCIIOPTHBIX CPENICTB) U JIp.

HoBbiM HampaBieHHEM B TEXHUKE SIBISICTCS CO3/IaHUE AJICKTPOMEXAHUYECKUX MOJYJIEH,
BKJIIOUAIOLIUX B ce0sl pabouuil opraH, 3JIeKTPOMEXaHUUYECKOE YCTPOUCTBO ([IBUTATEINb) C CUCTE-
MO €ro peryJIupoBaHUs ¥ MUKPOIIPOIIECCOPHOE YIIPABIISIIOIIEE YCTPOHCTBO. Takue MotyIu, mo-
JY4YUBIIME Ha3BaHHE MEXATPOHHBIX, MPUMEHSIOTCS B poOOTax M CTaHKaX C YUCIOBBIM IMPO-
TPaMMHBIM YIIPABJICHUEM.

[Tox perynupyeMocTbiO MOHUMAETCS BO3MOXHOCTh M3MEHEHHUS WM TOYHOTO IMOJJIEpKa-
HUS CKOPOCTH, YCKOPEHUS MM MOMEHTA (YCHIIHSI) TPHUBOTHOTO JICKTPOABUTATEISL.

HcTopudecku cI0KUIOCh, YTO OOJIBIIMHCTBO CYIIECTBYIOIIMX 3JIEKTPOIIPUBOJIOB BBIMOJI-
HEHO Ha 0a3e KOPOTKO3aMKHYTHIX aCHHXPOHHBIX AJICKTPOJBHUraTENICH, HE JOMYCKAIOIINX B CTaH-
JTApTHOI cXxeMe UX MUTAHUS PETYIUPOBAaHUS CKOPOCTU HIIM MOMeHTa. Moaudukanued oJHOCKO-
POCTHBIX ACHHXPOHHBIX JJICKTPOJBHUTATENICH SBISIFOTCS JBYX M TPEXCKOPOCTHBIC JBUTATEIIH.
DNEKTPONPHUBOIBI ¢ MHOTOCKOPOCTHBIMH JBUTATEISIMU J1al0T BO3MOKHOCTH IMOJIY4aTh ABE WU
TpU (PUKCUPOBAaHHBIC pabOYMe CKOPOCTH, HO HE MOTYT OOECIEYHTH IUIABHOTO PEryIHpPOBAHUS
CKOPOCTH B 3aJJaHHOM Juana3one. K mogo0HbIM 10 yIpaBisieMOCTH MOXKHO TaKKe€ OTHECTHU K-
TPOIIPUBOJIBI C PEOCTATHO-KOHTAKTOPHBIM yIpaBiieHueM. Takue mpruBOIbl HE TaI0T BO3MOXHOCTH
pEryJIupoBaTb MOMEHT M YCKOPEHHUE AJIEKTPONpUBoAa U GopMUpoBaTh TpeOyeMblil XapakTep u3-
MEHEHHS CKOPOCTH BO BpeMeHHU. [103TOMy 3IEKTPpOIPHBO]T ¢ MHOTOCKOPOCTHBIMU DJICKTPOJIBUT A~
TEJSIMH M C KOHTaKTOPHBIM YIIPABJICHUEM B OTJIMYKE OT APYrol ydyeOHOH NIUTEpaTyphl HE pac-
CMaTPUBACTCS HAMU KaK PETyJIUPYEMBIH.

[TonsiTHE peryaupyemMblid SJIEKTPONPUBOJ, IPUHATOE B yUeOHUKE, BKIIOYAET B ce0sl BBI-
MIOJTHEHHE CIIECTYIONTNX (PYHKITUH:

¢ ycTaHOBKa TpeOyeMoll CKOPOCTH B Mpe/ieyax 3aJaHHOTO JUara3oHa;
« cTaOmim3anusi yCTAaHOBJIICHHOTO 3HAYCHHS CKOPOCTH C 3aJaHHON TOYHOCTBIO TIPH BO3MY-

HIAIOIINUX BO3ACUCTBUSX, HAIPUMED, U3BMEHEHUU HATrPY3KH HA Bally JBUTATENS;

+ peryaupoBaHHWE MOMEHTA, Pa3BHBAEMOIO JBUTATENIEM B JIBUTATSIILHOM M TOPMO3HOM pe-

JKUMaX, U YCKOpeHHUs (3aMeJIeHNs) IPUBO/a;

+ (QopmupoBaHue TpeOyeMOro xapakTepa U3MEHEHHs CKOpOCTH BO Bpemenu a>=f(t) ¢ 3a-

JAHHOM TOYHOCTBIO.

CoBpeMEHHOH TEHICHIIUEH SIBIISIETCS BCe 0OJIee IMMPOKOE HCIIOIb30BAHNUE PETYIIHPYEMBIX
AIIEKTPOIPUBOIOB.

B 3aBHCHMOCTH OT TEXHOJIOTHYECKHX TPEOOBAHHM 3JIEKTPOIPUBOJ JOJKCH OCYIIECTB-
JSTh PETYIUPOBAaHUE TIO OJHOMY M3 TJIABHBIX KOHTPOJIUPYEMBIX MapaMeTPOB: MOMEHTY, CKOPO-
CTH WJIH TTOJIOXKEHHIO pabodero oprana MammHbL. (JTO HE 03HAYAET, YTO MPU ITOM HE PETyIHpYy-
I0TCS APYTHE apaMeTPhl; IPH PETYIUPOBAHHUH MOJOKESHHSI HEOOXOAUMO PEryJIHpPOBaTh CKOPOCTh
U T.IL.).

PerynupoBanue MOMEHTa Kak OCHOBHOTO PETYIIMPYEMOT0 TapaMeTpa XapaKTepHO AT TeX
MIPOW3BOJICTBEHHBIX MAIIMH, TJIe KOHTPOJUPYETCS HATsDKeHHE 00pabaThiBaeMOro MarepHuaa:
HAMOTOYHBIE YCTPOUCTBA, IMHUKA 00pabOTKU TKaHU U Jip. Hanbonee 4acTo OCHOBHBIM KOHTPOJIHU-
PYEMBIM IapaMeTpOM SIBJISIETCS CKOPOCTh. MeXaHW3MBbI TJIABHOTO JIBFDKCHHUS CTAHKOB, KIIETH
MPOKATHBIX CTAHOB, KOHBEWEPHI, MUTATENU, HACOCHI U MHOTHE JAPYTrUe MAIIMHBI TI0 TEXHOJIOTHH
CBOCH pabOTHI TPEOYIOT peryIupOBaHUs CKOPOCTH. ECTh MeXaHWU3MBI, KOTOpBIE TPEOYIOT TO3HU-
[IMOHUPOBAHMS pabovero opraHa Wid MepeMelIeHUs ero Mo 3aJaHHON TpaeKTopuu. Takue dJeK-
TPOIIPUBO/IbI YIPABISAIOTCS 10 MOJIOKEHUIO.

B 3aBrCcHMOCTH OT quamna3oHa PeryJIupOBaHUS CKOPOCTH, PETYIUPYEMbIE IEKTPOIPHUBO-
JIbl pa3fensaioTcs Ha:

*  perymupyembie MIPUBOJIBI C OTPAHHYEHHBIM JUANa30HOM perynupoBanus (He Oonee 2:1);
¢ peryaupyemble IPHBOJBI OOILIEr0 HAa3HAUYEHUs C TUANa30HOM DPETYIUPOBaHHUS HE BBILIE
100:1;



*  IIMPOKOPETYIUpPYEMbIE SJEKTPONPHUBOJBI (AMaNa30H PEryJIupoOBaHUs CKOPOCTH MOpsAKa

1000:1);

¢ BBICOKOTOYHBIE JICKTPONPUBOLI (Auana3zoH peryaupoBanus 10000:1 u Beime).

Knaccudukanus 31eKTponpruBOIOB MO BUIY YIPaBICHHUS BKIIOYAET B ceOs AIEKTPOIPHU-
BOJIbI C CUCTEMaMU YTPaBJICHHUS, PA3IUYAIOIIMMUCS 10 UX (PYHKIIMOHAIBHBIM BO3MOXKHOCTSIM U
CJI0KHOCTH.

Haubonee npocTbie CHCTEMBI C pyYHBIM YIIPaBICHUEM XapaKTEPHBI 711 HEPETryIUPYyeMbIX
AJIEKTPONPUBOAOB. Takue 31eKTPONpPUBOJbl UMEIOT CUCTEMY YIPABJIEHUS Ha OCHOBE PEJIEHHO-
KOHTaKTOPHOM ammaparypsbl, BHITOIHAOMEH GYyHKIIUH ITyCKa, OCTAHOBA, 3aIIUTHI U OJIOKUPOBKH.

DNEeKTPONpPUBO/IbI C IOJYyaBTOMAaTHUYECKUM YIPABIECHUEM IOAPAa3yMEBAIOT YIPABJICHUE
3JIEKTPONPUBOJIOM OIEPATOPOM C MOMOLIBIO KOMaHJHO-KOHTPOJUIEpA, KHOMOK YIIPaBICHUS W
Ipyrux anmnapatoB. CUCTEMa YIpPaBJIEHUS COAEPKUT IEMEHThl aBTOMATUYECKOTO YIIPaBJICHUS U
peryiMpoBaHusi, 00ECIeUNBAIONINE aBTOMATHUYECKOE HM3MEHEHHE MapaMEeTPOB SJIEKTPOMPUBOJIA
(HampuMep, MEPEKITI0YCHNE CTYIICHEH COMTPOTHBIICHHUS ITYCKOBOTO peocTaTta B (yHKIIMU TOKA UITH
BPEMEHH) B COOTBETCTBHM C KOMaHAaMU orepaTopa. Takue CHCTeMbl XapaKTepHBI, HampuMmep,
JUISL 3JIEKTPOIIPUBO/IA IPY30II0AbEMHBIX KPAHOB.

JInst perynupyeMoro 3JIeKTpONpUBOJa, Kak MpaBuilo, UCIONIb3YIOTCs 3aMKHYThie CAP mo
TOKY U CKOpPOCTH. B 3TOM ciyyae ynpaBieHHE MOXKET OCYLIECTBIIATHCS ONEPATOPOM, KaK 3TO
MIPOU3BOJUTCS, HAIPUMEDP, MAIIMHUCTAMH 3KCKaBaTOPOB, IPOKATHBIX CTAHOB U JIPYTUX MAIIMH.
3aaHue Ha CKOPOCTb MOXKET TaKXKe OMNPEIENATbCS CUCTEMOM TEXHOJOTMYECKOW aBTOMATUKH
(nanmpumep, OymarojenareiabHble MallMHbI, J03aTOPHI U Apyrue Mamunbl). Crenyromeid pazHo-
BUJHOCTBIO SIBJISIIOTCSI ITO3ULIMOHHBIE AJIEKTPONPUBOABI, KOTOPhIE 00ECIIEUNBAIOT TOYHYIO OCTa-
HOBKY pa0ouero opraHa MexaHHM3Ma B 3a/laHHOM ToJoKeHUU. CHUCTEeMBbl YIpaBlIeHUS TaKHUMH
AIIEKTPONPUBOAAMH COJIEPKAT 3aMKHYTBHIN KOHTYpP IMOJIOKEHMSI, AEUCTBYIOUINI MTOCTOSHHO WU
IpU BXoje paboyero opraHa B 30Hy TOUHOM OCTaHOBKH.

Ecnu 3anaroniee Bo3ieHCTBUE HAa apaMeTphbl JABHKEHUs pabouero opraHa 3ajaercs mpo-
IPaMMHBIMHM CPEICTBAMH, TO TaKUE€ 3JIEKTPOIPHUBOIBI COCTABIIIOT KJIACC AIEKTPONPUBOIOB C
YHUCIIOBBIM IporpaMMHbIM yripaBienueM (UITY). [Ipusonst ¢ UITY coneprkaT 3aMKHYTbIE KOHTY-
PBI PETYJINPOBAHUS 10 CKOPOCTHU U TIOJIOKEHUIO.

Ecnu nonoxenue paboyero oprana J{0JKHO U3MEHSTHCS B COOTBETCTBUU C 3a/laHUEM, Xa-
paKkTep KOTOPOro 3apaHee HEM3BECTEH, TO (PYHKLHMEH 3JIeKTPONpPHBOJA B ITOM Cllydyae sBIISETCS
CIIe)KEHHE U OTpabOTKa 3TOro 3aJaHusl C HEOOXOAMMON TOUHOCTHbIO. TakoW 3IEKTPONpPHUBOL
Ha3bIBACTCSI CIAEASIINM.

MexaHn4yecKue XapaKTepUCTHUKH IBUraTesis 1 pado4ero MexaHmsma
Haznavenue anekTponprBo/a - CO3/1aBaTh ABMKEHNE paOOUNX MAIIUH U YIPABIATH dTHM
nBxkeHueM. [lepeMeHHbIMU BETMYMHAMU, XapaKTePU3YIOIIUMU JABUKEHUE, SIBISIOTCS:

V3MeHeHMe BeUYHH, XapaKTepU3YIOLNX ABIKEHHE PA0OYMX OPraHOB MAIIUHBI, IPOHC-
XOJIUT MPH BO3JAEHCTBUM HA MX KUHEMAaTUYECKYIO LIeTb (MEXaHW4YecKyto yacTh) cui F. /s Bpa-
IIaTEJILHOTO JBMXKEHUS! (PU3UUECKUM aHAJIOIOM CHUJIBI sBiIsgeTcss MOMeHT M. MoMeHT co3maercst
CUJIOH, IPUIIOKEHHOH K TUIevy (IU1e4o - KpaTyaiiiiiee pacCTOsSHUE OT OCH BpallleHUs [0 JUHUU
JIeMCTBUS CUITBI), HAIPUMED, K paauycy 6apabaHa rpy30mnoabeMHOM Jiebeku (puc.a); UiIH napoi
CHJI, BO3HUKAIOIIKX B 3JIEKTPOJBUTATENAX BpaliareabHoro asxeHus (puc.0) M = FR.
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3J’[€KTpI/I'~I€CKI/Iﬁ ABUTaTCJIb BpalllaTCJIIbHOTO ABUXKCHUSA SABJIACTCA HCTOYHMKOM MOMCHTA.

BbBIBOP SJIEKTPOABUI'ATEJIA

Pacuer anexTporpuBoja no 3a1aHHON IPY30MI0ABEMHOCTH B IIEPBOM MPUOJIMKEHUN
HAYMHAIOT C OMpeeNICHUs] COIIPOTUBRIICHHUS HA Baly JNEKTPOABUTATEINS.

MomMeHT COIIPOTUBJICHHUA Ha BaJly SJICKTPOABUTATCIIA 3aBUCUT OT BE€Ca TIOJHNMACMOI'O

I'py3a U ONIpeACIIACTCA CICAYROUIUM BbIPAKCHUCM:

rac m — rpy3onoaAbEeMHOCTb MEXaHU3MaA,

Db — nuametp rpy3oBoro 0apabana;

I — O6HIGG NepeaaTOYHOC YUCIIO0O MCXaHU3Ma,

- pabouwnii KI1J] mexanusma;

MoMeHT Ha Bally JIEKTPOIBUTATEIS TIPU OITYCKaHUU TPy3a:

WJIM 4aCTOTHI BPAILICHUS

MOIIHOCTB AMEKTPOIBUTATENS TIPH TTIOABEME Tpy3a:

MOUIHOCTb 3JEKTPOABUTATENS MIPU OMYCKAHUU Tpy3a:

[To xaranmory BeiOMpaeM JBUTATENH C HOMUHAIbHON MOIIHOCTHIO Ha 10-20% mipeBbIia-
oLl pacyeTHy1o, T.€. Pron= (1,11,2) Ppac

O6o3HaueHnue KOMMYTAallMOHHbIX YCTPOﬁCTB MKOHTAKTHBIX COeIMHEHMNI HA IJTEKTPUICCKHUX
cxemMax
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Bonpocs! A5t camonipoBepKu

Yro OTpaXar0T MCXaHUYCCKUC XaPAKTCPUCTUKH ABHUIaTCIIsd U pa60qeﬁ MaIIdHBI?

Kak, ncronb3ys MexaHMuecKrue XapakTepUCTUKH JBUTATENs U paboyeil MalluHbl, onpese-
JUTH CKOPOCTh YCTAHOBUBIIIETOCS peXUMa padOThl MAITUHBI?

Urto Takoe KeCTKOCTh MEXaHMUECKHUX XapaKTEePUCTUK, YTO OHA OMpeenseT?



4. Kaxk kiaccupuuupyroTcs 3JIEKTPONPUBOIBI 10 BUAY ABMXKEHHUS JIEKTPOABUTATENS?
5. TlpuBeaurte kiIacCUPUKALIUIO FICKTPOIPUBOIOB 10 BUAY YIIPABICHUS?
6. BoimonHenue kakux GyHKIUH onpeensieT MOHATHE PEryInPyeMOoro 3JIeKTporpuBoaa’?

MEXAHU3MbI: PBIYAKHBIE, KYJIAYKOBBIE, ®PUKIIMOHHBIE,
3YBYATDIE, YEPBSYHBIE, INTAHETAPHBIE, C THBKUMH 3BEHbSI-
MMU, XPAIIOBBIE; MAJIBTUMCKUE; 3BE3/IYATBIE.

IIe.m: H 3aJa4Y4 MPAKTUIECCKOI'0O 3aHATUSA

W3yunth mpuHLIUI pabOThl MEXaHU3MOB, HAYUUTHCS BBIOUPATh U COCTABISATh CTPYKTYPHBIE CXe-
MBI, IPUMEHSITh MEXAaHU3MBI B JU3aUH-TIPOEKTAX

TeopeTuyeckas 4acTb

[TpoexTHpoBaHWE MEXaHU3MOB IMPEICTABIISET COOOM CIOXKHYIO KOMIUIEKCHYIO Tpo0iIeMy,
pelieHrne KOTopor pa3duBaeTcs Ha HECKOJIBKO 3TAIOB.

[lepBbIM 3TaroM NPOEKTHUPOBAHUSI ABJISIETCS BBIOOp KUHEMATHUYECKOW CXeMbl MEXaHU3Ma,
KoTopas Obl o0ecrieurBana TpeOyeMblil BUJT ABMYKEHUS U €TI0 3aKOH.

Ko BTOpOMY 3Tamy mpoeKTUpOBaHUSI OTHOCUTCS pa3pabOTKa KOHCTPYKTOPCKUX (GOpM Me-
XaHU3Ma, 00eCTIeYNBAIOIIUX €0 TPOYHOCTh U IOJITOBEYHOCTb.

TperbuM 3TaroM MPOEKTUPOBAHHS SBIAETCS Pa3padOTKa TEXHOJOTMUYECKUX U TEXHHKO-
AKOHOMHMYECKHX MMOKA3aTeNIe MPOSKTUPYEMOTO MEXaHU3Ma.

B Tteopun MexaHH3MOB B OCHOBHOM pacCMaTpUBAIOTCS U PELIAIOTCS 3aJa4yM IEpBOro 3Ta-
na MPOEKTUPOBAHUS, C MOMOIIBIO KOTOPHIX pa3pabaThIBAIOTCS KMHEMATHYECKHUE CXEMBI MeXa-
HU3MOB, BOCTIPOM3BOASAIINX TPEOYyEeMbIil 3aKOH JBHKEHUS.

[IpoexTpoBaHue MeXaHNU3Ma HAYMHAETCS C BBIOOpa CTPYKTYpHOUM cxembl. Ee BeIOMparoT
U3 CIIPABOYHBIX MaTepUaIOB WU pa3padaThiBAlOT HA OCHOBE aHAJIM3a BUIOB ABUKEHUS, KOTOPHIE
JIOJDKHBI OBITh PeaJIn30BaHbl. DTOT ATAll MPOSKTUPOBAHUS HA3bIBAETCS CTPYKTYPHBIM CHHTE30M.

Ecnu nMeercst HECKOJIBKO CTPYKTYPHBIX CXEM pPa3UYHbIX MEXaHHU3MOB, MPUTOJHBIX JJIS
peanu3anuy TpeOyeMbIX MmapaMeTpoB, TO U3 HUX CIIeAyeT BbIOpaTh Hanbosee moaxoasmyto. Paz-
paboTUMK JOJKEH, XOTs Obl B IEPBOM MPUOIMKEHUH, OLICHUTh KHHEMAaTUYECKUE, CUIIOBBIE, TOU-
HOCTHBIE M JIPYrM€ XapaKTEPUCTUKH MEXAaHU3Ma, 4TO 3apaHee CIesaTh JOCTaTOYHO TpyaHo. Ha
IPAaKTUKE BBIOOP CTPYKTYPHOM CXEMBbI POU3BOAMUTCS Yallle BCETO Ha OCHOBE MPEIIECTBYIOLIETO
OTIbITA, 3HAHWN WM MHTYHIMH MPOEKTUPOBLIMKA. IIpn orpoMHOM MHOTrooOpa3uH CXeM OJHHUX
TOJIbKO PBIYAKHBIX MEXAHW3MOB TaKOW 3BPUCTUYECKUI MOAXOJ K UX BBIOOPY onpasaaH. OnHako
JIaJIeKO HE BCErJia MPOSKTUPOBIIMK BHIOUPACT YIAUHYIO CTPYKTYPHYIO CXEMY, O YEM CBHJIETEINb-
CTBYIOT KOHCTPYKIIMM HEKOTOPBIX CYHICCTBYIOIIMX MEXAaHU3MOB, IIPUMEHSAEMBIX B MAIllMHAX H



npubopax. Bompoc o pannoHanbHOM BbIOOpE CTPYKTYpPbI IPOEKTUPYEMOTO MEXaHHW3Ma CPaBHU-
TEJIBHO CJI0KEH, IIOCKOJIBKY OH TPYAHO MoAaeTcs (hopMain3anny.
[Tocne BbIOOpa CTPYKTYPHOU CXEMbl MEXaHHM3Ma OIPENESIOT TeOMETPUUYECKUE Pa3MepPhI

3BeHbEB. [Ipy 3TOM yUHTHIBaIOTCS B OCHOBHOM KHHEMAaTH4eCKHe (PYHKIIMH, KOTOPbIE JOKEH pe-
alIM30BaTh MEXaHU3M. DTOT 3TaIl IPOCKTUPOBAHUS HA3bIBAIOT ATANIOM KMHEMAaTHYECKOTO0 CUHTE3a
MEXaHHM3Ma, B paMKaX KOTOPOTO OIpPEAENSIOT OTHOCUTENIbHbIE pa3Mephl 3BEHBEB, T. €. OTHOIIE-
HUE TeOMETPUYECKHX Pa3MEpPOB 3BEHbEB K pazMepy OJHOro u3 HuX. OTHOCUTENbHbIE T€OMETPU-
YECKHUE pa3Mephl 3BEHbEB HA3bIBAIOT FT€OMETPUUYECKUMHU ITapaMeTpaMu MeXaHU3Ma.

CTpyKTYpHBIN M T€OMETPUUYECKHI CUHTE3 MO3BOJISIET MOJIYYUTh KUHEMAaTHYECKYIO CXEMY
MeXaHHM3Ma, OTBEYAIOIIYI0 TPEOOBAHUAM, PEIBIBISIEMbIM K MPOEKTUpYeMOMY MexaHu3my. Ku-
HeMaTu4eckue (pyHKIUHU, KOTOPhIE T0JKEH PEaln30BaTh IPOCKTUPYEMBIH MEXaHU3M, BOCIIPOM3-
BOJIATCSI UM C OIPEJCIIEHHONW TOUHOCTBIO. TOUHOCTh ONpeAessieTcss YCIOBUMH PabOThl MEXaHHU3-
Ma, a TaKkKe TpeOOBaHUSAMH, OOYCIOBICHHBIMM TEXHOJIOTMYECKUM mporeccoM. Ha ocHoBaHuM
aHaJIM3a CIPOECKTHPOBAaHHOIO MEXAaHM3Ma II0 CTENEHM TOYHOCTH BOCIPOM3BEICHUS 3aJaHHON
(GYHKLIUU pelaroT, PUTo/IeH JIM MOJIyYEeHHbIH MEXaHU3M WM HEOOXOAMMO IPOBECTU KOPPEKTHU-
POBKY HIpPEAbIAYIIMX ATAlOB NPOECKTUPOBAHMS C M3MEHEHHMEM HMCXOJHBIX AaHHbBIX. Ecnu u mo-
BTOPHBIE PACYETHI HE AT YIOBJIETBOPUTEIBHBIX PE3YJIbTATOB, TO HEOOXOAUMO MEPEUTH K ApY-
IO CTPYKTYpHOM CXE€ME€ MEXAHM3Ma U BBIIOJIHUTH I HEE COOTBETCTBYIOIIHME PAacyeTbl. DTOT
3Tall IPOEKTUPOBAHUS HA3bIBAIOT 3TAIIOM TOYHOCTHOI'O TPOEKTUPOBAHUSL.

Takum oOpa3om, 3aaya IPOEKTUPOBAHUS MEXAaHU3Ma SIBIISIETCS CIIOXHOW, MHOTrOIMapa-
METPUYECKOM, MPUUYEM YUCIO UCXOAHBIX MMapaMeTPOB MEXaHHU3Ma, KaK MPaBHUIIO, OOIbIIE YKCIa
UCXOJHBIX TAHHBIX, IOATOMY YacThIO MApaMETPOB MPUXOAUTCS BaPbUPOBATh.

l Nepduvnsie nepedamoynere MEXANUIMY l
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PBIYAKHBIE MEXAHUWU3MbI



[To mpuHIIMITY UCTTOB30BaHUSI PHIYAKHBIE MEXAHU3MBI JICTIATCS Ha CIAEAYIOIINE TPYIIIHIL.

1. Ilepenarounbie MEXaHU3MBI, pEATU3YIONIUE 331aHHYI0 (PYHKIIMOHAIBHYIO 3aBUCIMOCTb
MEXY MOJ0KEHUSIMU BXOTHOTO M BBIXOJHOTO 3BEHBEB MEXaHU3Ma WJIU MEXIY UX MepeMeIeHU-
SMU.

2. Hampapnsiomye MeXaHW3MbI, B KOTOPBIX TOYKa Ha 3BEHE, COBEPIIAIOIIEM CII0KHOE
JBHXCHHUC, HepeMemaeTc;I HpI/I JIBUXKCHHUHN MECXaHHU3Ma 110 3aHaHHOﬁ TpaCKTOpI/H/I.

Pemenne ykazaHHBIX 3a/1a4 CHHTE3a PhIYa)KHBIX MEXaHU3MOB C HU3IIUMU ITapaMU MOKET
BECTUCH KaK I‘pa(i)I/I‘ICCKI/IMI/I, TaK U aHAJIUTUYCCKUMHU MCTOJaMM. BBI60p METOda B 3Ha'-H/ITeJIBHOf/'I
Mepe 3aBHCHT OT T€X YCJIOBH, KOTOPBIC IMOCTABJICHBI MPU MPOCKTUPOBAHUH (B YaCTHOCTH, TOY-
HOCTB). Fpa(bnquKHe MCTOABI HAI'JIAIAHEC U npome C TOUYKH 3peH1/151, HO HECAOCTAaTOYHO TOYHBEI. B
MOCJIETHEE BPEMSI IOCTATOYHO Pa3BUTHI U IIUPOKO HUCIIOIB3YIOTCS aHATUTHYECKHUE METOJIBI C MC-
moJib3oBanueM DBM.
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Puc. Kinaccnpuxanus ppr4askHbIX MEXaHU3MOB
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IIpumeHenne peIYaKHBIX MEXaHU3MOB
JOMKPAT IS ABTOMOBIJIA

PBIYAXXHBIE MEXAHW3M IIOJIBEMA JIBEPU
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IMPUMEHEHUE PBIYAKHBIX MEXAHNW3MOB B KOHCTPYKIIUM MEXAHU3MA
CTEKJIOIITOABEMHHKOB

3aganne

PazoOpatbcs ¢ mpUHIMIOM pabOThI PHIYAKHBIX MeXaHU3MOB. COCTaBUTH PaCUETHYIO
cxeMy. BBINOTHUTH TEXHUYECKHUI PUCYHOK.

Bonpocs! 111 CAaMOKOHTPOJISA

1. Kak kmaccuunupyroTes ppldakHbIC MEXaHU3MBI?

2. ObnacTh NpUMEHEHHUS PbIYAKHBIX MEXaHU3MOB?

3. UTo MO3BOJISET MOTYIHTh CTPYKTYPHBIN H T€OMETPUYCCKHI CHHTE3 MeXaHn3Ma?



KyJIa‘lKOBbIe MEXaHU3MBbI

Ha3HnauyeHue u 061acmo npumeHeHUusl.

Ky.]'la‘lKOBble MECXaAHU3MBbI:

Kyna‘lKOBHM Ha3bIBACTCs TpeX3BeHHBIﬁ MEXaHH3M C BBICIIECH KHHEMAaTHUEeCKOM napoﬁ BXOIJHOC
3BCHO KOTOPOT'O HA3bIBACTCA KYJIAUKOM, a4 BBIXOJHOC - TOJIKATCICM (I/IJII/I KOpOMBICJIOM). Yacto
JJIA 3aMCHBI B BBICIIIEH mape€ TpEHUA CKOJIBXKCHUA TPEHUEM KAaUCHUA U YMCHBIUICHUA U3HOCA, KaK
KyJiauka, TaK U TOJIKATCJIsA, B CXEMY MCXaHHN3Ma BKIIFOYAIOT JOMOJHUTCIIBHOC 3BCHO - POJIMK U
BpamaTCJIbHY0O KHHEMaTHYCCKYIO I1apy. HO,I[BI/I)KHOCTB B 3TOM KMHEMAaTHYECKOM rnape HE U3Mc-
HACT I€PEAAaTOYHBIX (byHKHHfI MEXaHN3Ma U SIBIISICTCS MECTHOM INOABH>KHOCTBIO.

Ha3nayenue u 00;1acTh NPUMEHEHHS:

KynaukoBble MeXaHU3MbI ITpeIHa3HaueHb! JJIs IpeoOpa3oBaHMsl BpalllaTeIbHOrO I 110-
CTYNAaTeJIbHOIO JIBUKCHHMSI KyJIadyKa B BO3BPATHO-BPAILATEIbHOE WIH BO3BPATHO-IIOCTYIIATEIBHOE
JIBIKEHHE ToNKaTens. [Ipu 3ToM B MexaHu3Me ¢ AByMs IIOJABHKHBIMU 3BEHBbSIMHU MOKHO PEallk-
30BaTh IPe0OpPa30BaHUE ABMXKEHHUS 10 CJI0KHOMY 3aKOHY. BayKHBIM ITPEUMYyIIECTBOM KYJIauyKo-
BBbIX MEXaHU3MOB SIBJISIETCS. BO3MOXKHOCTb 00€CIIeUeHHsI TOUHBIX BHICTOEB BBIXOJAHOT'O 3BEHA. JTO
IIPEUMYILECTBO ONPEAEINIIO UX HIMPOKOE IPUMEHEHUE B TPOCTEUIINX YCTPOMCTBAX LIUKIOBOMN
AaBTOMATHKHU U B MEXaHMUYECKUX CUETHO-PELIAIONIUX yCTpoiicTBax (apudMoMeTphl, KaJleHIapHbIe
MexaHu3Mbl). KynaukoBble MEXaHU3MbI MOKHO pa3JIeIUTh Ha JABE rpynibl. MexaHnu3mbl nepBoi
o0ecreynBaroT IepeMelleHue TOJIKATENs [0 3aJaHHOMY 3aKOHY JIBUKEHUs. MeXaHU3Mbl BTOPOil
rpynmbl 00ecreYnBarOT TOJNIBKO 3a/1aHHOE MAaKCUMAJIbHOE MTEPEMEILIEHUE BBIXOIHOTO 3BE€HA - X011
Tosnkatess. [Ipu 3ToM 3aK0H, M0 KOTOPOMY OCYILECTBIISIETCS 3TO NEpeMeIlleHue, BEIOUpaeTcs U3
Habopa TUIIOBBIX 3aKOHOB JIBUKEHHS B 3aBUCHMOCTH OT YCJIOBUMN AKCIUTyaTallii U TEXHOJIOTHH
U3TOTOBJICHHUS.

. Kimacenukanusi KyJ1a4KkoBbIX MEXaHU3MOB.
KynaukoBble MexaHM3MbI KJIacCU(PULIHUPYIOTCA MO CIAEAYIOLUIUM IPU3HAKaAM:

e IO PACIIOJIO’KEHHIO 3BEHHEB B IPOCTPAHCTBE
o TPOCTPaHCTBEHHbIE
o TUIOCKHE
e IO JBWKEHUIO KyJlauka
o BpamatenbHOE
o TOCTymaTeabHOe
o BUHTOBOE
e 0 JBM)KEHUIO BBIXOJHOTO 3BEHA
o BO3BPATHO-TOCTYHAaTeNIbHOE ( C TOJIKATEJIEM)
o BO3BpaTHO-BpalaTeabHoe ( ¢ KOPOMBICIOM)
e IO HAIWYHIO POJIMKA
o C pOJIUKOM
o 0e3 ponuka
e 10O BUAY KyJlayKa
o JTUCKOBBIN (IIJIOCKUI)
o LWIMHIPUYECKUHI
o KOHOWJ (CJIOXHBIN MPOCTPAHCTBEHHBIH )
e 110 popMe paboueii TOBEPXHOCTH BBIXOJHOTO 3BCHA
o IUIOCKast
o 3a0CTpeHHas



o IWJIMHIpUYCCKAsI
o chepuyeckas
o 9BOJIbBEHTHAs
e 10 crocoOy 3aMbIKaHHSI FJIEMEHTOB BBICIICH MaphI
o CHJIOBOE
o TEOMETPHYECKOe
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[Ipu cunoBoM 3aMbIKaHUU yAAJIEHUE TOJIKATENS OCYIIECTBIISIETCS BO3ICHCTBUEM KOHTAaKTHOM MO-
BEPXHOCTH KyJlauKa Ha TOJIKaTesb (Beayllee 3BeHO - KyJIauoK, BEIOMOE - TOJIKaTeNlb). JIBIKeHne
TOJIKATENsl IPU CONMKEHUH OCYIIECTBIISIETCS 3a CUET CUJIBI YIIPYTOCTU MIPYKUHBI WM CHJIBI Beca
TOJIKATeNs, PU 3TOM KyJIadOK He SIBJISIeTCs BeAYIIMM 3BeHOM. [Ipu reoMmeTprueckoM 3aMbIKaHUU
JBUKEHHE TOJIKATEIIsl IPU yIaIeHUH OCYIIECTBIIIETCS BO3CHCTBIEM HAPYKHOUM pabodeii mo-
BEPXHOCTH KyJlauKa Ha TOJIKATelb, IPU COJIMIKEHUH - BO3/IEUCTBUEM BHYTpEHHEH paboyeii mo-
BEPXHOCTH KyJlauka Ha Tolkareib. Ha o0enx ¢azax IBMKEHHS KyJadoK Beayllee 3BeHO, TOJIKa-
TeJb - BEJJOMOE.



Ky.]'[a‘lKOBHﬁ MCXaHHU3M C CH- Ky.]'Ia‘IKOBHﬁ MCXaHU3M C I'COMCTpPHU-
JIOBBIM YCCKHUM
3aMBIKQaHMEM BBICIICH Imapbl 3aMbIKaHMEM BBICIICH Imapbl

Puc.

OcHOBHble napamempbsl Ky/1d4K08020 MeXxdHU3md

BobIIMHCTBO KYJIaYKOBBIX MEXAHU3MOB OTHOCHUTCS K ITUKJIOBBIM MEXaHH3MaM C TIEPHOJIOM ITUK-
Jla paBHBIM 27t. B 11KJIe IBMKEHUS TOJKATENs B OOIIEM cllydyae MOXKHO BBIJCIUTh YeThIpe (hasbl:
yAQJIeHUs], TaJTbHEr0 CTOSTHUS (MU BBICTOS), COJMMKEHUS U OJMYKHETO CTOSIHHUS.

B cooTBeTcTBUU C 3THUM, YTIIBI TOBOPOTA KyJaadka WK (a30BbIe YTIIbI JENATCS Ha!

e yIroJ YAAJCHUS @y

e  YIOJI IQIBHETO BHICTOS (as
e yroJ COMMKEHUS Qe

e yroJ OJMKHErO BBICTOS Q6.

CymMmMa Tpex yriioB 00pa3yeT yroil Qpas = Opas, KOTOPBIA Ha3bIBAETCS pabOYUM YIJIOM.
Qpa6 = Opas = Qy + Qus + Q.

Kynauok MmexaHu3zma xapakTepusyeTcs IByMs NIpOopMIIMU: IIEHTPOBBIM (HJIM TEOPETHUECKUM) U
KOHCTPYKTUBHBIM. 101 KOHCTPYKTUBHBIM OHUMAETCS HApyKHBIN pabounii IpopuIb Kyaauka.
TeopeTrueckuM MM LIEHTPOBBIM Ha3bIBaeTCsA MPO(UIb, KOTOPBIN B CUCTEME KOOPJMHAT KyJlauka
OTKCBIBAET LIEHTP POJIMKA (MU CKPYTJIEHUS pabovero npoduiis TOJIKATENs ) IPU ABHKEHUH PO-
JIMKa 110 KOHCTPYKTUBHOMY Ipoduito Kynayka. @a30BbIM Ha3bIBAETCS YroJl IOBOPOTA KyJayKa.
[TpoduinbpHEIM YoM 81 Ha3bIBAETCS YIIIOBasi KOOpPAMHATA TEKylIel paboueii TOUKU TeopeTuye-
CKOro MPOduUIIs, COOTBETCTBYIOIAS TEKyIeMy (ha3oBOMy yrity @i.

B o6mem ciydae da3oBblit yros He paBeH MPOPMIBHOMY QiZoi.

Ha puc. nzo0paxkeHa cxema MioCcKOoro KyJ1aykoBOr0 MEXaHU3Ma C IByMSI BUJJaMH BBIXOJTHOTO
3B€HA: BHEOCHBIM C MOCTYNATEIbHBIM JIBMKEHUEM U KayaroluMcs (C BO3BPATHO-BpallaTeIbHbIM
nBrxkeHreM). Ha aToil cxeme yka3aHbl OCHOBHBIE MTapaMeTphl IIIOCKUX KYJIa4KOBBIX MEXaHU3-
MOB.



Puc.
Ha pucynke:

Sai 1 SBi - TEKyIIME 3HAYEHUS IEPEMEIICHUS [IEHTPOB POJIMKOB

P40 - HaYaJIbHAs YTIIOBasi KOOPAMHATA KOPOMBICIIA
¢4 - TEKyIIee YIII0BOE MepeMeIIeHue KOPOMBICIIa

hamax - MakcHUMalbHOE MEpPEMEIICHUE IICHTPA POJIUKA

ro - paauyc HavaJIbHOM MIal0BI IIEHTPOBOTO MPOMUIIS KyJlauKa

r - paauyc HaYaJIbHOM MIali0bl KOHCTPYKTUBHOTO IPOQHIIS KyJIauka
p - paguyc posinka (CKpyIrJIeHUs pab0vero yJacTKa TOJKATEIs )

Vi - TEKyIIee 3HAYCHUE YTJIa IaBJICHUS

aw - MEXO0CeBOE (MEKIIEHTPOBOE) PACCTOSTHUE

e - BHEOCHOCTbH (IKCIICHTPUCHUTET)

Teopernueckuii mpoduis Kyladka OOBIYHO MPEACTABISETCS B MOJISPHBIX KOOPAUHATAX 3aBUCH-
MocThio pi = f(di),

r7ie pi - paAnyc-BEKTOp TEKYyIIEeH TOUYKHA TEOPETUUECKOT0 WIIM LIEHTPOBOTO NPOoIIsl Kyjlauka.
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Puc. Kinananublii mexanusm: 1 — ro-
JIOBKA 0J10Ka IWJIMH/POB; 2 — KJIanaH; 3 — HANPaBJIAOIIAsA BTYJKA KJanaHa; 4 — CTonop-
HOE KOJIBIIO HANIPABJIAONIEH BTYJIKH; S — MaCJ00TPaKATeNbHBIN KOJNA4Y0K; 6 — maJiast
NPY:KNHA KJIanaHa; 7 — 00Jb1Ias NPYKUHA KJIanaHa; 8§ — Tape/ika KJIaNaHHbIX NPYXKUH; 9 —
cyxapb; 10 — ppruar kiaanana; 11 — kopnmyc noJIMIIHAKOB pacnpeleJuTeIbHOro Bajaa; 12 —
pacnpeaenuTeNbHbIH Bad; 13 — moJsKMMHAasI PYKUHA pbluara kianaia; 14 — peryaupo-
BOYHBIN 004T; 15 — KOHTpraiika; 16 — BTyJIKa peryJiupoBoO4HOro 00ara

3amanue

Pazobpartbes ¢ mpuHIUIIOM pabOTHI KYJIaYKOBBIX MEXaHU3MOB. HauepTuTh muarpamMmy
NepEMELIEHMS KIIallaHa ABUraTess. BeIIOJIHNTE TEXHUYECKUI PUCYHOK.

Bonpocs! 1J1s1 CAMOKOHTPOJIA

Hasnauenue kynaukoBoro Mexanu3ma?

O06acTh MPUMEHEHUS KYJIAaUKOBOTO MeXaHU3Ma?
Knaccudukanus KynaykoBbIX MEXaHU3MOB?
OCHOBHBIE TTapaMeTPHI KyJaYKOBOTO MEXaHU3Ma
Kakoif kynauek Ha3bpIBalOT MIPOCTPAHCTBEHHBIM?

arwpdE



3YBYATBIE IIEPE/TAYU.

Oowue ceedenus u Knaccugukayus 3youamoix nepeoay

Mexanuzm, 68 KOmMOpom 08a NOOBUIICHBIX 36E€HA ABTAIOMCS 3YOUAMBIMU KOIECAMU, 00PA3YIOUiU-
MU C HENOOBUNCHBIM 36EHOM BPAWJAMENbHYIO UL NOCIYNAMENbHYIO NApY, HA3bI8AIOm 3)64amoi
nepedaueti (puc. 1).

[ ] 4
Puc.. Buabl 3y0uaTbix nepenav: a, 6, 6 — HHJIMHIAPUYECKHE 3y0UuaThie Mepeiadyu ¢

BHEILIHHUM 3alelVIeHHeM; 2 — peedyHasi epefaya; 0 — HHJIHHAPHYECKas nepegava ¢
BHYTPEHHHUM 3aleN/ieHueM; ¢ — 3y0uaTasi BHHTOBAs nepeaava; xc, 3, 4 — KOHHYe-
cKHe 3y04aThble mepeJadyu; K — rHIONAHAsA Nepeaavya

B GonbmmHCTBE cyyaeB 3yOuaTas mepeaada CIyXHUT JUIsl Iepeiadl BpalaTelIbHOTO JIBHKe-
HUS. B HEKOTOPBIX MeXaHU3Max 3Ty Mepeady IPUMEHSIOT [T MpeoOpa30oBaHMsI BpanaTeib-
HOTO JIBIKEHUS B TIOCTyMaTeabHoe (M1 Ha000poT, M. puc. 1, 2).

3y0uarsie rmepenadyn — HanboJiee paclpOCTPAHESHHBIHN THIT TIepeIad B COBPEMEHHOM Malllv-
HOCTPOCHUU U TPUOOPOCTPOCHUH; UX MIPUMEHSIIOT B IIMPOKKX JAMANAa30HaX CKOpPOCTeH (110
100 m/c), MOTITHOCTEH (710 TECSITKOB THICSIY KHJIOBATT).

OcHosHble docmouncmea 3youamsix nepeday 1o CPAaBHEHHUIO C IPYTUMU TIepeladaMu:

- TEXHOJIOTUYHOCTb, TOCTOSIHCTBO MEPEAATOYHOTO YHCTIA;

- BBICOKAsi HArpy304Hasi ClIOCOOHOCTb;

- Beicokuit KITJI (7o 0,97-0,99 mnst ogHOM maphl KoJiec);

- MaJible TabapuTHBIC pa3MephI 10 CPABHEHUIO C IPYTHMHU BUIaMU TIepeiad MPH PaBHBIX
YCIIOBUSIX;

- OOJIBIIIast HAJIEKHOCTH B PaboTe, MPOCTOTAa OOCTY)KUBAHHS;

- CPaBHUTEILHO MaJIbIe HATPY3KH HA BAJIBI M OMOPHI.



K neoocmamxam 3ybuamueix nepeday cnenyetr OTHECTH:

- HEBO3MOXKHOCTh 0€CCTYNEeHYaTOro M3MEHEHHUs NIepeJaTOYHOr0 YU CIIa;

- BBICOKHE TPEOOBaHUS K TOYHOCTU U3TOTOBJICHHUS U MOHTAXKA;

- IIYM IpH OOJIBLINX CKOPOCTSX; IJIOXHUE aMOPTU3UPYIOIINE CBONCTBA;

- TPOMO3AKOCTD MPH OOJIBIINX PACCTOSHUSAX MEXKITY OCSIMHU BEIYIIETO M BEIOMOTO BaJIOB;
- IOTPEOHOCTH B CHEIHATLHOM 000PYJIOBAaHUM U MHCTPYMEHTE ISl Hape3aHusi 3yObeB;

- 3yOuaras mepeava He IpeIoXpaHsIeT MAITUHY OT BO3MOXHBIX OMACHBIX IMEPETPY30K.

3ybuamoie nepedauu u Koreca Kiaccuguyupyiom no ciedyrouum npusnaxam (cM. puc. 1):
- TI0 B3aMMHOMY PacCIIOJIOKEHHUIO OCEH KOJIeC — C MapauIeIbHBIMK OCSIMHU (IIHITMHIIPUYECKHE,
cM. puc. 1, a—0), ¢ nepecekaromuMucs ocaiMu (KOHUYECKHE, CM. puc. 1, ore—u), co cKpemu-
BAIOIIMMUCS OCSIMHU (BUHTOBBIC, CM. pHC. 1, €, K);
- TI0 PACIIOJIOKEHHIO 3yOheB OTHOCUTEIBHO 00pa3yIOIINX KOJIeC — MPsAMO3YyObie, KOCO3YObIe,
IICBPOHHBIC ¥ C KPUBOJIMHEHHBIM 3yOOM;
- 10 KOHCTPYKTUBHOMY O()OPMIIEHUIO — OTKPBITHIE U 3aKPBITHIC;
- 10 OKPY>KHOM CKOPOCTU — TUXOXOHBIE (110 3 M/C), uig cpenHux ckopocteit (3—15 m/c),
obIcTpoxoaHBIE (CB. 15 M/C);
- TI0 YKMCITY CTYIICHEW — OJJHO- U MHOT'OCTYIICHUAThIE;
- [10 PacIoJIOKEHNUIO 3yObEB B Iiepeaue U Kojiecax — BHEILIHEEe, BHyTpeHHee (cM. puc. 1, 0) u
peedHoe 3areruieHue (cM. puc. 1, r);
- 1o opme mpod st 3yda — ¢ IBOJILBEHTHBIMHE, KPYTOBBIMH;
- IO TOYHOCTH 3aneruieHus. CTanaapToM npeaycMoTpeHo 12 creneHei TounocTh. [IpakTuye-
CKH Tiepeiayn 00IIero MalnHOCTPOCHHS U3TOTOBIISIOT OT IMIECTOH /10 JECATON CTENeHN TOY-
HocTH. [lepenaun, U3roToBIEHHBIE 110 MECTON CTENeHH TOYHOCTH, UCTIONB3YIOT [l Haubo-
Jiee OTBETCTBEHHBIX CITy4YaeB.
W3 mepeuncieHHbIX BhIIIE 3yOUaThIX Mepead Hauooblliee pacipoCTpaHeHUE MOy Yu-
JUHOpUYecKue npsamo3yovle U Koco3yovle Iepeiaun, Kak HauboJsee MpoCThie B U3TOTOBJICHUH
U DKCIUTyaTalluH.
[IpenmymiecTBEHHOE PACIIPOCTPAHEHHE TIOIYIMIH MIEpeadu ¢ 3yObsMU BOJIBBEHTHOTO IPO-
(bwis1, KOTOpbIe U3rOTaBIMBAIOTCS MACCOBBIM METOJIOM OOKAaTKU Ha 3y00o(pe3epHBbIX WIH 3Y-
0010110€KHBIX CTaHKaX. JIOCTOMHCTBO 3BOJIBBEHTHOTO 3aIETNICHHSI COCTOUT B TOM, YTO OHO
MaJI0 YyBCTBUTENBHO K KOJIEOAHHUIO MEXIIEHTPOBOTI'O PACCTOSHUS.

Hununopuueckue npamo3yovie nepedauu. Ycmpoiucmeo u 0CHOGHbIE 2e0MeMPUIEcKUe COOm-

HOwenus

3ybuamyro nepedauy ¢ nApanieIbHbIMU OCAMU, Y KOJleC KOMOpOU NOBEPXHOCU NO Ouament-
DY 8bICMYNO8 YUTUHOPUYECKUE, HA3bIBAIOM YUTUHOPUUECKOLL.

[nmmHapudeckas mpsMo3yoas 3youaTas nepefaada COCTOUT U3 IBYX MITM HECKOJIBKHX T1ap
IWIMHAPUYECKUX 3y0UaThIX KoJsiec ¢ MpsIMbIMH 3yObsiMu (puc.30). Dta nepenaya Haubosiee npo-
CTa B U3rOTOBIICHUH. [[puMEHsIeTCsl KaK B OTKPBITOM, TaK U B 3aKPHITOM UCIIOJTHEHHH.

" [TepenaToyHoe YKCIO U OTPAHUYMBACTCS TAOAPUTHBIMH pa3-
Mepamu niepenayn. st oqHOW maphl NUIHHIPHYECKUAX 3y0daThIX
2,/Z,=u<125

I'eomempuueckue coomHoueHUs: pazmepos nPamo3yooul YuiuH-
Opuueckou nepedayil ¢ 3601b8eHMHbLIM npoghuiem 3yoa. Onpenenum
reoMeTpUUYEeCcKHe TapaMeTphl MPAMO3y00il IMIIMHIPUUECKON mepe-
Ja4M B 3aBHCHMOCTH OT MOJYJIS M Yucia 3yObeB (m U Z).

KOJIEC

JluameTp BEpILHH 3yObeB d, =d+2h, (puc. 31);
df = d - th

JUAMETP BIAIUH




. Puc.. namHapuyeckasi npsaMo3yoas nepegava

N3 paBeHcTBa d = Pz JIeJIUTENbHBIN THAMETP:

-2 (%-n)
7T ) wmn d =MZrgeM .CornacHo cTanAapTy BbICOTa rOJIOBKH 3y0a

e =M. gircora nowxn 3y6a ; BBICOTA 3y0a h=h, +hy =m+1.25m=2,25m

. Otcro-
Jla THaMEeTp BEPIIUH 3yObeB da =mz+2m=m(z+2) ; AMaMeTp BOaAUH
di =mz-25m=m(z-25)

Pa3nuia B BEICOTE HOKKU OJHOTO KOJIeca U BBICOTE FOJIOBKU JPYroro oopas3yer paau-
aJIbHBIN 3a30p

c=h; —h, =125m—-m=0,25m

dfx dm I f 'g/v

¥ 3 i

|

| 2
. B 1 ! 2
| PA | / H )\ L=
i

Pl/lc.. OCHOBHI)IC reOMeTpI/IquKI/Ie napaMeprl
nepeaay ¢ IB0JIbBEHTHBIM NpoduieM 3yobeB

MeskoceBoe paccTosiHUE TIPU a=a, (cm. puc. 31) 8, =(dy +d;)/2 WIn
a, =(mz +mz,)/2

[punse cymmapHoe uucio 3yobes 2+ 22 = Zs pajinem a, =(mz;)/ 2

b b,

B npsiMo3y0o0ii liepeiaye MIMPUHA BEHIIA - paBHA JJIMHE 3y0a: ~o — M¥m | rae ¥m— ko-

3¢ punreHT AnuHbI 3y0a (IIMPUHBI BEHIIA) IO MOAYIO (AJ11 HWIMHIPHYECKUX MPIMO3YObIX Ie-
penau); BeIOMpaeTcs mo tabi. 2.

Ta6mmua 4. 3Hauenune koddummenrta ¥m

W, =b,! M e Go- HB XapakTeprucTUKa KOHCTPYKIINU
aee
45-30 o 350 BricokOHarpyxeHHbIE TOUHBIE TIEPEAUN.
30-20 Cabrme Bastbl, onopsl 1 KOpIryca MOBBIIIEHHOW KECTKOCTH
350
30-25 o 350 | OObI4HBIEC IEpeaayu peAyKTOPHOTO THIIA B OTACIHHOM KOP-
20-15 Csblie nyce
15-10 350 C JIOCTaTOYHO KECTKHUMH BaJlaMH M OITOPaMH.
Ilepenaun HU3KOM TOYHOCTH C KOHCOJIBHBIMU BaJIaMU

Tabmuia 5. 'eomeTpudeckue napameTpbl IpsiMo3y0oi MTMIMHAPUIECKON Mepeaadn
[TapameTp, o603HaUEeHNE PacuerHbie popmyIbl




Monayns m
b4 z Z+2 zZ,
JluameTp BepuirH 3yObeB Ja d, =m(z+2)
JenurensHblil qruamerp d d=mz
Jluametp BaauH 3yObeB O d; =m(z-2,5)
BricoTa 3y0a h h =2,25m
Beicora ronoBku 3y6a ha h,=m
BricoTa HOXKH 3y0a Ny h; =1,25m
OKpyKHasi TONIIMHA 3y0a St s, = zm
2
Oxkpy>KHast TOJIIIMHA BIIAJUH 3yOheB & e = zm
2
PanuanbubIi 3a30p ¢ c=0,25m
Me:xoceBoe paccTosiHUE A a,= Mz,
2
Oxpy>xHOI1 ar pt p, = 7m
Jlnuna 3y0a (1mpuHa BeHI1a) b, =b b, =b=myp,

Onpedenenue uucna 3yoves wecmepHu U Koieca no CyMMAapHoMmy Yucty 3yovee nepeoauu

u ussecmuomy nepedamounomy uucny. Ecmu n3sectro Um 25, To uncno 3y6beB IeCTepHU U KO-
Jeca MOXKHO OIPEENIUTh 110 popMyIam:

=2 /(1+u). 2, =2, -7,

rae “— uncno 3yObeB mecTepHu; 22— unciio 3yObeB Koneca; 22— CyMMapHOE YHCIIO
3y0ObeB; u — TMepeaaToOuHOe YHUCIIO.

M 1:1

N

Puc.

Ilocnedosamensvnocms RPOEKMUPOBOUHO20 paciema YUAUHOPUYECKOU RPAMO3YDOoIl nepe-
oauu

HcxoaHpiMy JaHHBIMU JIJ1S1 pacdyeTa nepesayd 0ObIYHO SBISIOTCS MOILIHOCTD (MJIM Bpaliaro-
A MOMEHT), YIJIOBBIE CKOPOCTH (MJIM CKOPOCTh OJTHOTO BaJia M MEPEIaTOYHOE YUCIIO),
yCJIOBHS pabOTHI (XapaKTep Harpy3KH) U CPOK CITy>KObI TIepenayn.

Pacuem 3axpvimotl yununopuueckou npsamo3y00oti nepedadi.

1. OnpenenuTs nepeaaToyHOE YUCIO U.



2. B 3aBucuMocTy OT yciaoBuit pabOThI epeaun BHIOpaTh MaTepHaIIbl KOJIeC, HA3HAYUTh
TEPMHUYECKYIO 00pabOTKy M 3HAYCHUS TBEPIOCTH PabOYMX MOBEPXHOCTEH 3yObeB (Tad:. 13).

Tabmuua 13. I[IpenqnodrurensHble MapKy CTaJeH Ui U3rOTOBICHHS 3y0UYaThIX KOJIeC

Tepmuueckas Tsep- d, Mmm
o0paboTka JI0CTh JTro- 315 200 125 80
HB ool
(HRC) b, MM
JIro- 200 125 80 50
Oast
Hopmanu3zanus, 179-207 45 45 45 45 45
VIIy4IICHUE 235-262 35X 40X 45 45
269-302 M 35XM 40X 45
[ToBepxHOCTHAS (45-50) — — 35XM 35XM 35XM
3akaiaka TBY (50-56) 50XM 50XM 50XM
LemenTarms (56-63) — — 20XH2M 20XH2M 20XH2M
Hurpouemen- (56-63) 25XT'T 25XT'T 25XT'T
Tanust A30TH- (50-56) 40XH2M 40XH2M 40XH2M
poBaHUE A A A

Konuueckue 3youamule nepedauu. Ycmpoiicmeo u 0CHOGHbIE 2e0MEMPUYECKUE U CUTIOGbLE CO-
OmHOWEeHUA

3ybuamyro nepedauy ¢ nepecekaouuMucs 0Csmu, y KOmopou HauaibHble U Oeumenbhble
HOBEPXHOCMU KOJleC KOHUYEeCKUe, Ha3bl8arom KOHUYECKO.

Konnueckas nepeaya COCTOUT U3 IBYX KOHUYECKUX 3yO0UaThIX Kosec (puc. 45) U CIyKUT
JUIsl TIEpElavyl BpPaLaoIlero MOMEHTAa MEKy BajlaMH C IIEPECEKAIOIUMHUCS OCSAMMU MOJ YIJIOM

01+ =X Haubonee pacnpocTpaHeHa B MAaIMHOCTPOECHUH KOHMYECKas Iepenada ¢ yr-

nom Mexay ocamu Z=90° (puc. 47), HO MOTYT GBITh MEpefaYn U € 2= = 90° | Koseca komuye-
CKHX Iepe/ay. BBIMOJHSIOT ¢ IpAMbIMU (puc. 46, a), kocbiMu (puc. 46, 6), KpyroBsIMu
3yObsmu (puc. 46, 8).




Puc.. Konnueckue 3y0uarbie KoJieca: @ — K0JIeCO ¢ NPAMbIMHU 3y0ObAMU;
0 — K0J1eCO ¢ KOCHIMH 3y0ObSIMH; 6 — KO0J1€CO C KPYTOBBIMH 3YObSIMH
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Puc.. FeOMeTpH‘ICCKI/Ie mapaMmeTpbl KOHUIECCKHX 3y6anbe Ko0JIeC

Puc.. 'unonanasia nepexaya

[lepenady ¢ KOHMUECKUMH KOJIECAaMU IS IIEpPElauy BPaIaloIero MOMEHTa MEXAY Ba-
JIaMH CO CKPEIIMBAIOLUIUMUCS OCSMHU Ha3bIBAIOT TUIOUHOM (puc. 48). DTa nepengavya HaXOAUT
IpUMEHEHHE B aBTOMOOMIISX.

[To cToumMocTH KOHMYECKHE NIepeaadn JOPOkKe HUINHIPUUECKUX IIPU PABHBIX CHUIIOBBIX
napameTpax. VX mpumMeHeHne JUKTYeTCsl TOJIbKO HE0OXOAMMOCThIO IIEpeiaBaTh MOMEHT MPH

TIepeceKaroNIIXcs 0caxX Banos. IlepenaToynoe umciIo oaHoil mapsr Y <63,

Bepuiunsl Hauanbhvix u 0enumenbHbIX KOHYCO8 KOHUYECKOU nepeoayu Haxo0samcs 8 mouke
nepeceuenus oceti sanog O (puc. 50). Beicota u TonmuHa 3y0heB YMEHBIIAIOTCS TT0 HAIPABICHUIO
K BEpILIMHAM KOHYCOB. [ 'eoMeTpHrueckue napaMerpsl KOHU4Yeckoi nepenaun (puc. 47 u 50):

AOB — nenuTenbHbIA KOHYC HIECTEPHH;

BOC — penurtenpHBIN KOHYC KOJEca;

AO1B — nenuTenpHbIN TOMOJHUTENBHBIA KOHYC IIECTEPHU;

BO>C — nenutenbHbINA TOMOTHUTEIBHBIN KOHYC KOJIECa;

S yroJ ACJIUTENBHOTO KOHYCA IECTEPHH,

52— YTOJI JCITUTEIBHOTO KOHYCa KOJIECa,
de[ — BHELIHUH NENUTENBHBIN JHAMETP IIECTEPHH;
de2 — TO K€, Koneca;



d1 — cpeaHuil neIUTEIBHBIN AMAMETP MIECCTEPHHU;

d2 — To xe, Koneca;

b — mmpuna 3ybuaroro BeHa (aarHa 3y6a);

Re — BHemIHee enuTeIbHOE KOHycioe paccrosinue (WJH JJIMHA TUCTAHIUN).

Puc.. Konnueckasi npsimo3yo6asi mepeaayda

HepeﬂaToqnoe YUCTO KOHUYECKOLL nepe()auu onpe()eﬂflemc;l makx.

u :ﬂ:&:h:ﬁ:i:tgé‘z
w, N, dy, 2z 199

B konuueckoti nepedaue modicem 6bimv 0eCUUCIEHHOE MHOHCECMBO OeNUmMeNbHbIX
okpyoicHocmei. Jljisl pacuera B MAIIMHOCTPOCHUH IPUHUMAIOT BHEIIHIOK U CPEIHION JeNH-
TEJIbHBIE OKPYXKHOCTH (CM. puc. 47).

N3 ycnoBus, 4TO B KOHUYECKOH Nepeaaue MOAYJb U JIETUTEIbHBIN CBA3aHbl TEMHU XKe
COOTHOIIICHUSIMH, YTO U B IIMIMHIPHYECKHUX Tepeaadax, T.e. d=mz (puc.51), onpenenstor
BHEIIHUH e ¥ cpesHU Om ACTUTEIBHBIC METPBL:

de = meZ; dm = mmz’

T M. — BHEIIHUN OKPYKHOU MOJYJIb; My — CPEIHUN OKPY>KHOU MOJYJIb.

de

—— - =

Puc.. 3y0 koHu4eckoro koJseca

Bremnwmii okpy:XKHONH MOAY/Th OOBIYHO BHIOMPAIOT U3 CTAHAAPTHOTO psna (cM. Tabmd. 3).
Oxkpyenenue gHeuine2o0 MoOYis 00 CMAHOAPMHO20 3HAUEHUS He ABNIAemcsl 0053amenlbHbIM mpe-
bosanuem. ITOT MOJTyTb HA3bIBAIOT IPOMU3BOJCTBEHHBIM U 10 €70 3HAYCHHIO OTPEICTISIOT BCE
reoMeTpuuecKue napaMeTpbl 3y0uaThiX Kojec (3a/1al0T pa3Mephl 3yObeB Ha BHEUTHEM TOPIIE, Ha
KOTOPOM yJ0OHO MPOU3BOIUTH U3MEPEHHUS ).

CpenHuil OKpy>KHOM MOJIYJIb M PACCYUTHIBAIOT B 3aBUCUMOCTH OT BHEIIHETO OKPYXKHO-
ro MoayJis me. I1o cpenHeMy OKpy>KHOMY MOZYJIIO IIPOU3BOIAT pacueT Iepelayy Ha IPOYHOCTh
npu u3ruoe.
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Ilnanemapnuie 3youamote nepedauu. Ycmpoicmeo nepeoauu u paciem Ha nPOYHOCMb

Ilepeoauu, umerowue 3youamoie Uiy QPUKYUOHHbBLE KOJIECA C NepemMeujaryuMucs OCam,
Ha3vl8aom niaHemapHvimu. ITU TOJBUKHBIE Koséca mo1o0Ho miaHeTaM COTHEYHON CHCTEMBbI
BpAaILalOTCs BOKPYT CBOMX OCEW U OJTHOBPEMEHHO NEPEMEILAIOTCSA BMECTE C OCSMU, COBEPILIAs
IJIOCKOE JIBIDKEHUE, Ha3bIBAIOTCS OHU caTeuiuTaMu (JaT. satellitum — cmytHuk). [ToaBmkHbIe
KoJI€ca KaTATCs MO LIEHTPAJIbHBIM KoJiécaM (MX MHOTIIa Ha3bIBalOT COJIHEUHBIMH KOJIECAaMU ), UMEsT
C HUMH BHEIIIHEE, a C KOPOHYATHIM KOJIECOM BHYTpeHHee 3areruienne. OcH caTeTuTOB 3aKpen-
JIEHBI B BOJAMJIE U BPAIIAIOTCS] BMECTE C HUM BOKDPYT LIEHTPAJIBHOM OCH.

Haubonee pacnpoctpanena 3y0uaras oqHOpsAHAS MJIaHETapHas nepenada (puc.60).
OHa COCTOUT U3 HEHTPANTBHOTO Kosieca 1 ¢ HapyKHBIMU 3yObsIMU, HETIOJBHKHOTO (1I€H-
TPaJbHOT0) KoJieca 2 ¢ BHYTPEHHUMU 3yObsIMU U BOJIUJIa HA KOTOPOM 3aKpeIIeHbl OCH Tia-
HETapHBIX Kojec § (UJIM CaTeIJIUTOB).

Puc.. Ilnanerapuas nepeaavya

Boanno BMecTe ¢ caTelTMTaMu BpaIllaeTCsl BOKPYT EHTPaIbHOM OCH, a CaTeIIIMThI 00OKa-
TBIBAIOTCS TI0 IICHTPAIBLHBIM KOJIECaM M BPAIAIOTCS BOKPYT CBOMX OCEH, COBEpIIIash ABHIKEHHUS,
110100HbIE IBHKCHHMIO TUTaHeT. [Ipu HEeMOABMKHOM KoJiece 2 IBHXKCHHE TIepe1aeTcst OT Koseca 1
K BowuTy h viin Ha06OPOT.

IInanemapnyro nepeoayy, cogepuiaemyro NOOBUNCHLIMU 36eHbAMU (00a UEHMPATILHBIX KO-
Jeca u 800uno), Hazvisarom ouggepenyuarom. C nomoursio auddepeHirana oaHO ABIKEHNE
MOYKHO Pa3JIOKUTh Ha JIBa WK JIBA JABMKEHUS CJIOXKHTh B OJJHO: OT KoJieca 2 IBUKCHHUE MOXKHO
nepe1aBaTh OJJHOBpEeMEHHO Kosecy 1 u Boaminy h wim ot konec 1 u 2 k Boauiy g u T. . [LnaHe-
TapHYIO Mepeady yCIenHo IPUMEHSIOT B TPAHCIIOPTHOM MAIIMHOCTPOEHHUH, CTAHKOCTPOCHHUH,
pUOOPOCTPOCHHUH.

Hocmouncmea u neoocmamxu NIAHEMAPHbLIX nepeoau.

OcHosHOEe 00CMOUHCMBE0 — TUPOKNE KHHEMATUUYECKUE BO3MOXKHOCTH, TI03BOJISIONIHEC
UCIIOJIB30BaTh MEepeIavy B KAueCTBE PEIyKTOpa KOPOOKH CKOPOCTEH, MepeIaTOYHOE YKCIIO B KO-
TOPOU U3MEHSCTCS IIYTEM IMO0YEPETHOTO TOPMOKCHHS PA3JINYHBIX 3BEHBEB, U KaK AU(epeHITn-
aJbHBIA MEXAHU3M.

- [ImaneTapHBIi TPUHIIKIT TTO3BOJISET TOIYYaTh OOJBIINE MEPEIATOUYHbIC YHCA (10 ThICS-
yu ¥ 00JbI1Ie) 0€3 MPUMEHEHHSI MHOTOCTYIICHUATHIX Iepeay.

- DT nepenavyn KOMIIAKTHBIC U KIMEIOT Mallyro Maccy. [lepexo1 oT mpoCThIX mepenad K
TUTaHETAPHBIM TTO3BOJISIET BO MHOTHX CITy4dasiX CHH3UTh UX Maccy B 4 pa3a u OoJee.

- CareJTiThI B IJIAHETAPHOM Mepe/iaue pacioiokeHbl CHMMETPHYHO, a 3TO CHIIKACT
Harpy3KH Ha ONOPHI (CHITBI B ITepeadye B3auMHO YPaBHOBEIIMBAIOTCS ), YTO TIPUBOTUT K CHIKE-
HUIO MOTEPh M YIPOIIAeT KOHCTPYKIIUIO OTIOP.



- DT nepenayu paboTalOT ¢ MEHBITUM IITyMOM, YeM OOBIYHBIC 3yOUaThie U UMEIOT Ooiee
JETKOe yIpaBJIeHUE U PETYIUPOBAHNE CKOPOCTH;

- MeroT Masnblil IyM BCIIEICTBUE 3aMBbIKAHUS CHJI B MEXaHU3ME.

OcHosHble HedocmamKu. TIOBBILICHHBIE TPEOOBAaHUS K TOYHOCTU U3TOTOBJICHUS M MOHTA-
xa (U1t obecriedeHus: COOPKH ITAaHETAPHBIX Mepeaad Heo0X0uMO COOI0aTh YCIOBUE COOCHO-
CTH (COBIIAICHUE TEOMETPUIECKHX IIEHTPOB KOJIEC); YCIOBUE COOPKH (CyMMa 3yObeB IIEHTpallb-
HBIX KOJIEC KpaTHA YUCITy CAaTEeJUIUTOB) U COCENICTBA (BEpUIMHBI 3yObEeB CATEJUINTOB HE COITPHKA-
carotcs Ipyr ¢ Apyrom); peskoe cHrkenue KII/I nepenaun ¢ yBennueHueM nepeaaToyHoro otT-
HOILICHUSI.

Bonpocwt ona camonposepku

- KakoBbI OCHOBHBIE IOCTOMHCTBA M HEAOCTATKH 3y04aThIX IepeIad 1o CPAaBHEHHUIO C IPYTUMHU
nepenayaMu’?

- I[To kakuM npu3HaKaM KiacCuGUIMPYIOT 3y0Uarsie nepeaadn?

- UeM oTnuyaeTcs 3aKkpbITas nepeaada OT OTKPBITON?

- [lepeunciure qOCTOMHCTBA 3y0UaTOl MIepeaadr 0 CPABHEHHIO C PPUKIIMOHHON TTepeIadci.
- [Touemy B 3y0UaThIX Mmepeaayax CoOXpaHseTCsl IOCTOSHHBIM MepeAaTOYHOE OTHOIIEHUE?

- UTo TaKoe 3BOJIbBEHTA OKPYKHOCTH M KAKUMHU CBOMCTBAMMU, IIOJIE3HBIMU IS 3y0UaThIX 3alen-
JIEHUH, oHa o0amaeT?

- Kakue okpyXHOCTH Ha3bIBalOT HaYaJIbHBIMH, KAKUE J1€TUTEIbHBIMU?

- Uto Ha3pIBaeTCA 1IarOM, MOAYJIEM U YIJIOM 3alleTIeHUs?

- YTo Takoe MCXOAHBINA PO PEHKH YBOJIBBEHTHOTO 3aLICTUICHUS?

- B uem cyniHocTe OCHOBHOM T€OPEMBI 3aLETUICHUS?

- Yto Takoe 3BOJIbBEHTA OKPYKHOCTH M KAaKUMHU CBOMCTBaMU OHa 00JsiaaeT?

- [ToueMy 3BOJIBBEHTHOE 3aLICIIIIEHUE UMEET IPEUMYILIECTBEHHOE TPUMEHEHNE?

- UTo Ha3bIBaIOT MOJIIOCOM 3aLICTIIICHUS, TUHUEH 3alleTyIeHUs] U YIJIOM 3allerieHus?



®puKUUOHHbIE nepedayu.

DPUKYUOHHAS NEepedata — MeXaHU4ecKas nepeoayd, Ciyicauds 05 nepedayu 8paujamebHO20 08UNCEHUS (Uil
01 npeodPA308aHUA BPAUAMETBLHOL0 OBUICEHUS 8 NOCYNATNENbHOE) MENCOY BANAMU C NOMOUWBIO CUTL MPEHUs, BO3HU-
KarolMX MEeXJy KaTKaMH, IUIMHIPaMHU WM KOHyCaMH, HACAXKCHHBIMH Ha BaJIbl ¥ NPUKMUMaeMbIMU OJJUH K JIp Y-
romy.

OpUKIHOHHBIE TIEpeadn COCTOST U3 IBYX KaTKoB (puc.l): Begymero 1 u BegoMoro 2, KOTOpbIe MPHKUMAIOT-
Cs1 OJIMH K IpyroMy cuiioi Fy (Ha pucyHKe — NpPY»KHHOI), TaK 4TO Ccuila TpeHust ¢ B MecTe KOHTaKTa KaTkoB J10-

CTaTOYHA U TIepeIaBaeMoi OKpY>KHOH critbl F.

Puc.1. Iuninuapuyeckast ppUKIHOHHASA Mepenaya: 1 — Beayluii KaToK; 2 — BeIOMbIil KATOK

YcnoBue paboToCIocOOHOCTH Nepetayn:

F >F, "

Hapymenue ycnosus (1) mpuBoanT kK OyKCOBaHHIO U OBICTPOMY M3HOCY KaTKOB. /11 TOTO 4TOOBI IIepeaTh
3aJlaHHOE OKpY)KHOe ycuiue Ft., ppUKIMOHHbBIE KaTKX HAa0 MIPUXKATh APYT K IpyTy ycuiaueM Fr Tak, 9To0b1 BO3HH-
Karolas Mpu 3ToM cunia Tperust ¢ 6bima 661 Gonbine cuitbl Fr. Ha Bennmuuny ko3hduimenTa samaca cuernenus [3
KOTOpBIi npuHuMaioT pasueiM [ = 1,25...2,0.

3HaueHHs KOdQPUINECHTA TPEHNS MEXKy KaTKaMH B CPETHEM:
- CTalb WM YYTYH 10 Koxe uiu heppomo Hacyxo f=0,3;
- 1o e B Maciue f=0,1;
- CTaJIb WJIM YyTYH 0 CTAITK WK 4yryHy Hacyxo f = 0,15;
- 1o e B Macxe f=0,07.
IoacTaBUB 3TH 3HAYCHUS B ypaBHEHHE, MOXKHO YOEIUTHCS B TOM, YTO YCUIIME MPHKATHUS (HPUKIIUOHHBIX KATKOB BO
MHOT'0O pa3 IPEBhIIIACT IIepelaBaeMoe OKPYKHOE YCHIIHUE.

DpukyuoHHble nepedayu KiacCuQuyupyrom no cieoyiouum npusHaKam.:

1. ITo Ha3HAYEHHIO:

- C HEPETYJIUPYEMBIM IepeIaTOuHbIM urcioM (puc.1-3);

- ¢ OeccTyneHYaThIM (TUTaBHBIM) PETyJIMPOBAaHHEM TIePEIATOYHOTO YUciia (BApHATOPHI).

Puc.2. lnaunapudeckas GpUKIHOHHAS
nepegavya ¢ KaTKaMu KJINHYaTOH GopMBbI



Puc.3. Konnueckas ¢ppuKnnoOHHAs nepegaya

2.Tlo B3aMHOMY pacIiOJIOKCHHUIO OCEH BaJOB:

- IMJIMHIPUYECKHE WIM KOHYCHBIC C apajuIebHBIMU OcsMU (puc.l, 2);
- KOHUYECKHE C IepeceKarouMucs ocsMu (puc.3).

3. B 3aBHCUMOCTH OT yCJIOBHH pabOTHI:

- OTKpHITHIE (PaboTar0T BCYXYIO);

- 3aKpHITHIC (PA0OTAIOT B MACISTHOW BaHHE).

B OTKPHITEIX QPUKIMOHHBIX Mepeaauax Kodhduiment Tperus | Bbllle, IPMKHUMHOE YCHIIHE KaTKoB Fy MeHb-

mre. B 3akphIThIX (PPUKIMOHHBIX MEepeaayax MacisiHas BaHHA 00€CIIeYMBAET XOPOIIMH OTBOJI TETINIA, IENIaeT CKOJIb-
JKCHUE MCHEE OITaCHbBIM, YBEJIIMUMBAET JIOITOBEYHOCTH IIEpEIadn.

4. 1o mpuHOHITY NeHCTBAL:

- HepeBepcuBHEIE (puc.1-3, 11 u 12);

- peBepcuBHbIe (puc.10).
5. Paznuyaror Takxke nepeaadyu ¢ MOCTOSHHBIM MITH aBTOMAaTHUECKHM PEeryIUpYeMbIM IPHKaTHEM KaTKOB, C TIPOMe-
JKYTOUHBIM ([Iapa3suTHBIM) (PPUKIIMOHHBIM JIEMEHTOM HJIH 0€3 Hero.

Jlocmouncmea (hpuxyuonnvix nepedau:

- MPOCTOTA KOHCTPYKIIUHU U 00CITy)KUBAHUS,

- IUIABHOCTH TIepe/Iayy ABHKCHUS U PETyTUPOBAHUS CKOPOCTH U OECIIYMHOCTh PabOThI;

- OoJpIINEe KHHEMATHYECKHE BO3MOXKHOCTH (TIpeobpazoBaHKe BPAIaTENbHOTO JBUKEHHUS B IIOCTYIATENbHOE,
OeccTyleHYaToe H3MEHEHUE CKOPOCTH, BOBMOXKHOCTh PEBEPCUPOBAHUS HAa X0y, BKIFOUCHHE U BHIKIIOUCHUE Epe-
Jlaud Ha X0y 0e3 OCTaHOBKH);

- 3a cueT BO3MOKHOCTEH MPpoOYKCOBKH Tepeiada o0iaaaeT mpeaoXpaHuTeNbHBIMU cBoiicTBaMu. OHAKO MoOcIie
MpOoOYKCOBKH Mepeiaya, Kak MPaBuiio, PE3K0 YXYyIIIaeT CBOM KaueCTBa - MOSBJSIFOTCS JIBICKH HA KaTKaX, HEPaBHO-
MEpHO cpadaThIBaIOTCsl PPUKIIMOHHBIE TOBEPXHOCTHU U T.1. [103TOMY MCIONIB30BaTh NPOOYKCOBKY KaK MpPEA0XpaHu-
TENbHOE CPEACTBO HE PEKOMEHIYETCS;

- OTCYTCTBHE MEPTBOIO XO/a IPU PEBEpCe Mepean;

- PABHOMEPHOCTb BpAIIEHHS, YTO YA00HO JUIs IPUOOPOB;
- BOBMOXKHOCTh OSCCTYIIEHYAaTOr0 PEryINPOBAHUS IEPEIATOYHOTO YUCIIa, IPUIEM Ha X0y, 03 OCTaHOBKH Tiepe/ia-
uu,

Heoocmamku:

- HEMIOCTOSIHCTBO TIEPEIaTOYHOT0 YHCIIA M3-3a TPOCKAIb3bIBAHIS;

- HEe3HAYMTENIbHAs TIepejaBaeMasi MOIIHOCTh (OTKpBIThIE Mepeaaun - 1o 10-20 kBT; 3akpsiThie - 1o 200-300
kBT);

- IUIs1 OTKPBITHIX Nepenad cpaBHUTENbHO HU3KuM KII/T;

- OOJIBIIIOE ¥ HEPAaBHOMEPHOE M3HALIMBAHHUE KaTKOB ITPH OyKCOBaHUM;

- HeOOXOAMMOCTh NPUMEHEHNSI OTIOP BaJIOB CIIEIMAIbHON KOHCTPYKIUH C ITPMKUMHBIMU YCTPOHCTBAMH (3TO
JieTIaeT repeaavyy rpoMO3/IKOM);

- J7Is CHJIOBBIX OTKPBITHIX Mepe/iad He3HaUUTeNNbHast OKpYxHast ckopocTb (V < 7 - 10 m/c);

- bonpmme Harpy3kKku Ha BaJibl U IOAIIWUITHUKH OT HpI/I)I(I/IMHOﬁ CHJIBI F y UYTO YBCJIMYUBACT UX pa3MEPhI U JICJIACT

nepenady rpoMO3KON. ITOT HEJOCTATOK OTPAHMYMBACT BEJIMYHMHY TIepeaBaeMOil MOILIIHOCTH;

- OoJIBIITHE TIOTEPH HA TPEHUE.

Mamepuanvl kamkos puryuonnsix nepeday.
K Matepuanam TpyImxcs MOBEPXHOCTEH KATKOB IPEABSABISIIOT CICAYIONINE TPSOOBAHUS: BRICOKHAE H3HOCOCTOM-
KOCTb, XOPOIIICH TEIIONPOBOHOCTHIO, TOBEPXHOCTHAS POYHOCTB, Kod(durment Tperns f (Bo m3bexanne 60Ib-

IIUX CHJI CKATHSI), MOIIYJIb YIIPYTOCTH E (4TOOBI IUTOMaAKa KOHTAKTa, & 3HAYUT U MTOTEPH Ha TPEHHE OBLITU MaJIbl),
BJIArOCTOMKOCTB M BO BpeMsl paboThI He 3acanBathes. [lepBbie 1Ba CBONWCTBAa OCOOCHHO BayKHBI IS iepeaad, pado-



TAIOLIMX B CyXyto. KaTky (GpUKIMOHHBIX IIepeiad U3rOTOBIISIOT M3 OJHOPOIHBIX I PAa3HOPOIHBIX MaTEPUAJIOB.
[Ipu 3TOM 1ENECO00pa3HO BEJOMBIH KaTOK BBIIOIHATH U3 OoJiee M3HOCOCTOWKOro Marepuaina. [lepenauu ¢ meran-
JMYECKUMH PabOYMMH TIOBEPXHOCTSIMU KaTKOB MOTYT paboTaTh B Maciie WM BCYXYIO, a C HEMETaJUIMYECKUMH —
TOJIBKO BCYXYIO.

[TpuMeHSIOT creayromKe COYeTanusl MaTepHajoB.
1. Immst OBICTPOXOIHBIX 3aKPBITHIX CHIIOBBIX IIepeiad — 3aKaJeHHas CTalb 10 3akaieHHo! cramu (ctamm LIX15,
40XH, 18XI'T u gp.). Takoe coueranne odecrednBaeT HANOOIBITYI0 KOMITAKTHOCTh TIepeiadn, Ho TpedyeT Ooee
TOYHOTO MU3TOTOBJICHUS U MAJIBIX IAPAMETPOB IIIEPOXOBATOCTH OBEPXHOCTEH.
2. JInst OTKPBITBIX THXOXOIHBIX CHIIOBBIX Ilepenad — 4yryH mo gyryny (CU15; CU20; CU25 u ap.) wim 9yryH 1o
ctany. Yare NpuMEHSIOT YyT'yH 10 CTIH, YTO 00eCIIeunBacT MEHBIIUH IITyM IIpH paboTe mepenadn.
3. JIng ManoHarpyXeHHBIX OTKPBITBIX Mepeiad, He TPeOYIOIUX OOIbIION JONTOBEYHOCTH, — TEKCTOJHT, TETHHAKC
win Ghudpa mo CTajau WK 1o YyryHy.
Takoe coyetaHne MaTepHUaNIOB MTO3BOJISIET YMEHBIINTH TPEOOBAHNUS K Ka4eCTBY 00pabOTKM KOHTAKTHUPYIOIINX O~
BEPXHOCTEH, TaK KaK OHHM XOPOIIIO npupadaTeiBatoTcs (puc.4, B).

a) 0) B) )
Puc.4. MaTepuajibl TPyHIUXCHA MOBEPXHOCTEH KaTKOB: @, 6 — pe3uHa; ¢ — puodpa; 2 —
KOKa

4. Inst nepeiauv HE3HAYUTENIFHBIX BpalllaTeIbHBIX MOMEHTOB — KO)Ka, Pe3MHa, IPOPE3UHEHHAs! TKaHb, Gpeppoo,
IIacTMacca 1o CTaIX MM 4yyryHy. OIMH U3 KaTKOB U3TOTOBIIIIOT U3 CTAJIM WM YyT'yHa (Jale BeZOMBIi), a BTOPO
MOKPHIBAIOT OJHUM U3 TMIEPEUYHCIIEHHBIX HEMETAIUTNYECKUX MaTepHaios (puc.4, a, 0, 2).

Pa3paboTtansl ciennanbHble PUKIMOHHBIE INTACTMACCHI C ACOECTOBBIM H IEJIIFOJIO3HBIM HAIIOJTHUTEIIEM,
K03 puIneHT TpeHust KOTopsIX gocTturaet 0,5.

Bonee HanéxHbI nepenadn, y KOTOPHIX BEAYIINIT KATOK TBEPIKE, UEM BEJIOMBIH, T.K. TOT/Ia IIPH MPOOYKCOBKE
He 00pa3yroTCs JBICKH.

[TpumenstoTcss 0Ope3MHEHHBIE KaTKH, OTHAKO X K03((QUIIMEHT TpeHHS IaJaeT ¢ POCTOM BIa’KHOCTH BO3-
Jqyxa.

Jnst KpYIHBIX Tepeaad MPUMEHSIOT PECCOBaHHbIM acOecT, MPOPEe3NHEHHYIO TKaHb U KOXKY.

KIIA @ppuxyuonnvix nepedau 3agucum om ciedyiouux nomepb.

- CBSI3aHHBIX C MCIOJIb30BAHUEM KaTKOB, UMEIOLIMX (hOPMBI, HE TIO3BOJISIONINE UM NIEPEKAThIBATHCS OJIUH 110
JIpyromy 0e3 mpoCKalb3bIBAHUS; 3TO OTUETINBO BUAHO, HAIIPUMED, B Iepeaye ¢ KIMHOBBIMU KaTKaMH (cM. puc. 2.2)
u 1000BOI1 mepeade (cM. puc. 2.11);

- MPOCKAIB3BIBAHHS, 00YCIOBICHHOTO MacIsTHON IJICHKON Ha pabOYMX MOBEPXHOCTSIX H T. [I.;

- TPEHHUS Ka4eHUs, BEI3BAHHOTO JleopManyeil MoBepXHOCTEH KATKOB B 30HE KOHTAKTa,

- B moMIKUNHUKaX. [ToTepu B MOMMIMITHIKAX 3aBUCST OT BEIMYMHBI HATPY3KHU Ha BaJlbl, KOTOPas ONpeesieTcs Ipu-

JKUMHBIM YCUJIUEM F 7"

KIIJ ¢bpukironHo# nepeaadn ornpeaesior 1o Gopmyie
rae 2./ — CyMMa OTHOCHTE/bHBIX TOTEPb.

J1s 3aKpBITEIX GpHUKIMOHHBIX iepenad 77 = 0,88 — 0,93, mms otkpsiTeix 77 = 0,68 — 0,86.

Hununapuyeckass ppuUKIMOHHASA Nepeaadya. YCTPOMCTBO, OCHOBHbIEC TeOMEeTPHYECKUE U

CHJIOBbIC COOTHOILICHUSA

DpuKkyuoHHyI0 nepedady ¢ NApamielbHbIMU OCIMU 8408 U C PAOOYUMU NOBEPXHO CIAMU YUIUHOPUUECKOU (hop-
Mbl Hasvisaiom yununopuyeckou. Ilpocteiimas GpuKIUOHHAs epeaada ¢ raJKUMHA KATKaMH U TIOCTOSHHBIM Tepe-
JATOYHBIM YHCJIOM IOKa3aHa Ha puUC.5.

Opnun Ban auamMetpoM Oy yCTAHABIUBAIOT HA HEMOBXKHBIX MMOIIUITHUKAX, MOIIUITHHUKY APYrOTO Bajia JUa-
metpoMm 02 — raBatoriue. Katku 1 U 2 3aKperisitoT Ha Bajaax ¢ MOMOIIBIO MIMOHOK U MPKUMAIOT OJUH K IPYTOMY
CHeHaIbHBIM YCTPOHCTBOM ¢ cuiioi Fr. Llununapuueckre GpUKIMOHHbBIE MIEpeiadu ¢ TIaJKUMU KaTKaMH IpUMe-
HSIOT JUIS TIepeaqy HeOOIBIIONH MOITHOCTH (B MamnHoCcTpoeHnH A0 10 kBT); 3Ti mepeaadn HaXomsIT MTUPOKOE



NpUMEHEHHE B IPUOOpOCTpOeHHH. JIJist OTHOCTYIEHYATHIX CUIOBBIX [IMIHHAPUICCKUX (PPUKIIMOHHBIX MIEpeiay pe-
KOMeHyeTcs u < 6.

B HEKOTOPBIX ciTyyasix IpUMEHSAETCS MIMHAPHIECKas (ppUKYuoHHas nepedaia ¢ KamKamu Kiun4yamou ghopmoi
(cm. puc.).

B nepepavax ¢ KIMHYATBIMU KaTKaMH IPH JIAaHHOH cuiie Fr prkaTHsA 0THOTO KaTkKa K APYroMy HOPMAJIbHBIC
CHJIBI MEX Iy paOOYUMHU MTOBEPXHOCTSIMH, & CIICIOBATENIBLHO, M CHIIBI TPEHUS 3HAYUTEILHO OOJbIle, YeM B Iepenadax
C TIaJKAMU KaTKaMH (TeM OOJIbIIINE, YeM MEHBIIE YTOJ KIIHHA).

OTO MO3BOJSIET CHI3HUTH B Iepeadax ¢ KIMHYATHIMU KaTkaMu cuity Fr B 2—3 pa3za.

UYwcito KITMHOBEIX BRICTYIIOB JUIA KATKOB MIPHHAMAIOT PaBHBIM Z = 3 + 5 (puc.7). [Ipu 2> 5 ycnoBue paBHOMEp-
HOTO IIPHJICTaHMs BCEX PadOUUX NMOBEPXHOCTEH TAKUX KATKOB YXYALIACTCS.

Lununopuuecxue (hpuxyuonnvle nepedauy MOTYT OBITH BBITIOJHEHBI C IJ1aAKUMH, BBITYKJIBIMH ¥ BBIITYKJIO-
BOTHYTBIMHU KaTkamH (puc. 8, a, 6, g). ViMerorcs n pyrue KOHCTPYKTUBHBIE Pa3HOBUAHOCTH (DPUKIIMOHHBIX LIMIIMH-
JPUYECKHX Mepeay.

Puc.7. KaTkn K1uHYATOH mepegaun

a) 0) )
Puc.8. Tunbl kaTKoB: 3 — rIaJKHEe KaTKH:
0— BBINMYKJIBIC KATKH: 6 — BbBINIYKJIO-BOTHYTbI€ KATKHA

Ha mpakTike NpUMEHSIOT [1Ba CII0co0a MPKATHSI KATKOB: HOCMOAKHOU CU0N U asmomamuyeckoe. I1ocTosiHHAS 110
3HAYCHMIO NPIDKUMHAs CHJIa KaTKOB JIOIyCTUMA TIPH Tiepeiaue MOCTOSHHOM Harpy3ku. [Ipu nepeMeHHoi Harpy3Kke
NPYKaTHE KaTKOB JIOJDKHO N3MEHSATHCS aBTOMAaTHIECKH — MPONOPIIMOHAIILHO H3MEHEHHIO IIepeiaBaeMoro Bpala-
IOIIEro MOMEHTA. B 3TOM cilydae CHIKArOTCS MOTEPH HA TPEHUE, TOBBIIIAETCS JOITOBEYHOCTh Mepelay.

B nepBom cirydae cuita mprkaTHsl, OCYIIECTBIsIeMast OOBIYHO ¢ IIOMOIIBIO MPYKHH, B ITpoliecce PaOOTHI n3Me-
HeHa OBbITh HE MOJKET; BO BTOPOM CIIydae CHJIa MPHKATHUS U3MEHSIETCSl C U3MEHEHHEM Harpy3KH, YTO MOJIOKUTENBHO,
CKa3bIBAETCS HA KAUECTBEHHBIX XapaKTePUCTUKAX nepeaaun. OHaKo NPHUMEHEHHE CIIeIHATbHBIX HAXKHUMHBIX
YCTPOHCTB (HapUMep, IIAPUKOBOE CaMO3aTATHUBAIOIIEE YCTPOWCTBO) YCIOKHAET KOHCTPYKIIHIO.

OnMH KaTOK K IPYTrOMY MOJKET OBITh ITpHIKaT:

- IpeBapUTENFHO 3aTSHYTHIMU NPYXHUHAMH (B Tlepefadax, NpeIHa3HauYeHHbBIX A1 paOOTHI IPU HEOOIBITIX
Harpys3Kax);

- THAPOIUIMHAPaMH (TIpH niepeade OOJIbIINX HArpy30K);

- COOCTBEHHOW MacCOi MallIHBI W Y3J1a;

- 4yepe3 CHUCTEMY PhIUaroB ¢ MOMOILBIO IEPEUNCIIEHHBIX BBIILIE CPEJICTB;

- HEHTPOOEKHOH CHIION (B ClTydyae CIIOXKHOTO JIBIYKEHHS KaTKOB B IUIAHETAPHBIX CHCTEMAX).

Bapuaropsi
BOJBIIMHCTBO COBPEMEHHBIX pab0oYnX MAIWH TPEOYeT PeryIMpOBaHus CKOPOCTH pab04rX OPTaHOB B 3aBHU-

CHMOCTH OT YCJIOBHH OCYILECTBJICHUs TEXHOJIOTHYECKOTO npotiecca. [Jisi 3TOro MalluHbl CHA0XKAIOT CTYNEHYAThIMH
KOpOoOKaMu mepeiad ¢ OOJBIIMM YHCIIOM 3y0UaThIX Map, HalpUMeEp, B KOPOOKe mepenad aBToMoOmwie ux 4 - 6 map,
CTaHKOB 5 - 16 UMb B MEXaHU3ME [JIABHOTO JBIDKeHUs. [[puMEHEeHHE B MallIMHAX BApUATOPOB (0CCCTyMEeHYaThIX
nepeay) 3HAYUTENBHO YIPOIIAeT KOHCTPYKIUIO, TO3BOJISCT YCTAHOBUTH ONTUMANIBHBIA CKOPOCTHOM PEXKUM U PEry-
JIPOBATh CKOPOCTH Ha X01y. Bee 3T0 cylecTBEeHHO MOBBIIACT MPOU3BOJUTEIBHOCT MAIIMHBI, KAYECTBO TPOJTYK-
UM U, KPOME TOTO, BHI3BIBACT YMECHBIICHHE IIIyMa U BUOPALUU. DTH TOCTOMHCTBA BAPHATOPOB OOYCIOBHIIM UX IIU-
POKOE pacripoCTpaHCHHE B PA3IMYHBIX 00JIACTSIX MAIIMHOCTPOCHUS (B CTAHKAX, B MAIIMHAX ITHIICBOM H JIETKOM
MPOMBILUICHHOCTH, B CEJILCKOXO3SIICTBEHHOM H JIOPOYKHOM MAIIUHOCTPOCHUH U T.J.).

DpUKYUOHHBILL MEXAHUIM, NPEOHAZHAUEHHBLU OJis1 OeCCMYNeHyamo2o pe2yiuposaniusi nepedamouHoco Yucia,
HA3bI8AIOM (PPUKYUOHHBIM 8APUAIMOPOM UTU RPOCHLO 8APUAMOPOM.



BapI/IaTopLI MOIXKHO pa3ACJIMTh Ha CIACAYIOLINUEC I'PYIIIbL: K1UHOpeMeHHble, Yenrnvle N d)puKZ/[LlOHHbZe.
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Puc.10. JIo6oBoii BapuaTop: 1 — Beayluii KaTok; 2 — BeJOMBbIil KATOK

JloGoBoii BapuaTop MO3BOJISIET U3MEHAThH HAIIPABJICHHE U YaCTOTY BpAIEHUS BEJOMOIO BaTa, OCTaHABIMBATh
ero Ha X0y 0e3 BBIKIIIOUEHUS IPUBOJIA.
Toposvie sapuamopwi (cM. puc.11). Ha KOHIIBI BaJOB HacCaKeHBI JBE TOPOBBIC YAIIKK / ¢ 2, BHIIOJHECHHBIE 110
(hopme kpyrioro Topa. Bpamienue ot Begymiei Yaniky K BEAOMOI nepeaaeTcst IpOMEXYTOUHBIMHU TUCKaMH 3, CBO-
601HO Bpam@aIUMHCS Ha o0ciX 4. YTiioBas CKOPOCTh BEIOMON YaIlKH U3MEHSAETCS PH OJHOBPEMEHHOM
MOBOpOTE oceif 4 BOkpyr mapHupa 5.

Ipyu 3TOM M3MeHsOTCs paauychl R n Ry wamek 1 u 2, 1. e. Ry # const; R, # const . Orcrona

R
U~ —2 = const
Rl

Jl1s TOpOBBIX BapHAaTOPOB AHANA30H PETyIHUPOBaHUS
2

len . (34)
Takas cxeMa BapraTOpa XapakTepHU3yeTCs] MaJIbIM T€OMETPHIECKUM CKOJBKEHHEM, UTO SBJISIETCS OCHOBHBIM IIpe-
HMMYIIIECTBOM TOPOBOTO BapHaTopa, Mo3BoJAomKM MOoBeIcHTE KI1J] 1o 0,95. Jlnst nmpmxatus Tel KaueHus IPUMEHs-
10T 0OBIYHO MIAPUKOBOE HAXKUMHOE YCTPOHCTBO, IPH KOTOPOM Haika 1 cBsi3aHa ¢ BaJIoOM MPH TIOMOILM JBYX WU
TpeX IIAPUKOB, TIOMEUICHHBIX B I'HE3/1aX KIMHOBHIHOM (opMbl. Ecin Bai npuBecTH BO BpalleHHe, TO OH CMECTHTCS
10 OTHOWICHHUIO K YaIllKe Ha HEKOTOPBIH yroJl, BEDKMET IapHKH, CO3AaCT HEOOXOANMYIO CHITy HaXkaThsl. Takoe
YCTPOMCTBO 00ECIeYNBaCT BEIIMUNHY CHIIBI HAXKATHS B COOTBETCTBHH C M3MeHeHHeM Harpys3ku. B CHI' TtopoBsie
BapUaTOpbl HOPMAIM30BaHbI A1 MolHocTel ot 1,5 1o 20 kBt npu /J ot 6,25 no 3. Marepuain Tesn kKaueHUs] — 3aKa-
JICHHas CTalb 110 3aKaJCHHOH CTalli B MACJIe MIIH CTaNIb 10 TEKCTOJIUTY O€3 CMa3KH.
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Puc.11. TopoBslii BapuaTop: 1 — Beaymasi TopoBasi Yalka;
2 — BeoMasi TOpPOBasi YalIKa; 3 — AUCK; 4 — OCH INCKOB; 5 — MIaApHUPBHI Oceid



IIpumep 2. Onpenenuts MAKCUMaNbHYI0 U MUHMMAJIBHYIO YaCTOTHI BPAILlEHUs Bajla BEJJOMOTO KaTKa, a
TaKKe CHITY MPHKATHS KaTKOB K POJIMKAaM TOPOBOTO BapHaTopa, paboTaromiero B MacisiHOM BaHHe. /[namaszoH pery-
nupoBanus /[ = 4. MUHUMaJIBHBIN panuyc Katka Rimin = 45 MM, 4nciio posukoB Z = 2. Bexymuii Ban BapuaTopa re-
penaet MomHocTh P1 = 0,8 kBT npu yactoTe Bpamenus Ny = 927 mun’. Marepuasn KaTKOB — CTaJlb, 3aKAJIMBAHUS 10
tBeproctu H=61HRC,

Pewenue. 1. 3 hopmynst (32) cnemyer

Unax = =~4=2;u,,,=1// 7 =1/J4 =05.

MaxkcumanbHas 1 MUHAMAaJIbHAs YaCTOTa BPAICHMS BEIOMOTO BaJjla KaTKa:
nzmax:n1Umax:927'2:1854 MI/IH_l;
Nomin=N1Umin= 9270,5:463 MI/IH_l
2. Bpamaromuit MOMEHT Ha BEIyIIEeM KaTKe
T1 = 9550P1/n1=9550 -0,8/927 = 8,24 H-m.
3. Okpy’KHas CUJia Ha BeAylIeM KaTke
F=10%T1/(zR1min)=103 -8.24/(2 -45)=92 H.
4. Mpunumaem: K =1,5; nis 3axpsitoii nepenayuu f=0,05.
5. Cuia nprKaTusl KaTKOB K POJIUKaM
Fr=KF/f=1,5-92/0.05 = 2760 H.

Bomnpocsl 11si CAMOKOHTPOJIS

- 3a cuéT KaKuX CHJI NepeslatoT ABWKEHHE (PPUKIMOHHBIE Tepeaadn’?

- KakoBbI JOCTOMHCTBA M HEIOCTATKKU (DPUKIIMOHHBIX Niepenay?

- KakoBbI OCHOBHBIE BH/IBI TOJIOMOK (PPHUKIIMOHHBIX Iepenaq?

- Yem oTimgaroTcst GPUKIHOHHBIE BAPHATOPHI OT KOPOOOK ckopocTei? OOmacTi nX NpUMEHEHUs?
- Kakne marepunaisl mpuMeHSIOTCS U1l PPUKIMOHHBIX Tepeaad?

- Kakue ycrpoiicTBa Ha3bIBaloT Bapuaropamu? Mx Ha3HaueHue.



PemeHHbIe nepeaaum.

Pemennas nepeoaua oTHOCUTCS K TIepeiadaM mpeHueM ¢ 2UOKOL C8513b10 U MOKET MpUMe-
HATHCS ISl IepeIauu JBUKEHUS MEKy BaJlaMH, HAXO/ISIIIIUMKCS Ha 3HAYUTEIIbHOM PACCTOSIHUU
onuH ot apyroro. Ona coctout (puc.l) u3 AByX IIKUBOB (BEAYIIET0, BEIOMOT0) U OXBaThIBAIO-
1Iero ux peMHus. Beaymuii MKuUB cujiaMu TPEHUs, BO3ZHUKAIOUIUMHU HA TOBEPXHOCTU KOHTAKTa
IIKKMBA C PEMHEM BCJIEJICTBUE €r0 HATSXKEHUs, IPUBOJAUT PEMEHb B IBUXKEHHE. PeMeHb B CBOIO
ouepe/ib 3aCTaBIISET BPAIIaThCSA BEIOMBIN MIKUB. TakuMm 00pa3om, MOLITHOCTh MEPEIAeTCs C Be-
JYILIETo IIKKBA Ha BEIOMBIH.

Puc.1. Buabl peMeHHBIX Nepeay: @ — OTKPBITasi epeaaya; 6 — nepekpecTHas nepe-
JAa4da; ¢ — moJiynepeKpecTHasi epeaaya (co CKpeluBAIMMMUCS BaJIaMH); 2 — YIJI0Bast
nepenaaya (¢ HANPAaBJSIOIMM POJUKOM); 0 — Mepeaada ¢ HAKUMHBIM POJIMKOM;

e — mepeaya co CTyneH4YaTbiM MIKUBOM

Jlns HopMabHOM paboThl Iepesaun HeoOX0IMMO MPEeABAPUTENBHOE HATSKEHUE peMHs, o0ecre-
YHBaOlee BOZHUKHOBEHNE CUJI TPEHUS Ha yJacTKaX KOHTaKTa (peMeHb—IuKuB). OHO ocy-
niecTBiseTCs: 1) BCiencTBUE yIPYTrOCTH PEMHSI — YKOPOUYEHHEM €ro IPH CIIUBKE, EepeIBUKeE-
HUEM OJJHOTO Bajla WJIN C IIOMOILBIO HAKUMHOTO POJIMKA; 2) MO JEMCTBUEM CHIIBI TSHKECTH Ka-
YaroIiecs CUCTEMbI Mbl UJTU CUJIbI IPY’KUHBI; 3) aBTOMaTUYECKH, B PE3yJIbTaTe PEaKTUBHOIO
MOMEHTA, BO3HUKAIOIIIET0 Ha CTaTOpE JABUTATeNs; 4) C MPUMEHEHUEM CIIeLIMAIbHBIX HATSKHBIX
ycTpoiicTB (puc.l, 0 u puc.2). Tak kak Ha MpakTUKe OOJILLIIMHCTBO Mepeiad paboTaeT ¢ nepe-
MEHHBIM PEKUMOM HArpy3KH, TO PEMHU C IIOCTOSIHHBIM IPEBAapPUTEIbHBIM HATSKECHUEM B IIEPH-
O HEAOTPY30K OKA3bIBAOTCA M3JIMIIHE HATAHYTBIMU, YTO BEACT K PE3KOMY CHUKCHHUIO O0JIT0-
BeyHOCTU. C 3TUX MO3ULKH 1eiecoo0pa3Hee NPUMEHSTh TPETHH crtoco0, Mpu KOTOPOM HaTshKe-
HUE MEHSIETCS B 3aBUCUMOCTH OT Harpy3Ku U CpOK ci1y>kObl peMHs1 HanOoubiuii. OJIHaKo aBToO-
MaTHYECKOE HATSDKEHUE B PEBEPCUBHBIX IIEpeladyax ¢ HeNapallieIbHbIMU OCSIMU BaJIOB IIPUMe-
HUTDH HEIB3.
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Puc.2. PeryinpoBka HaTsIZKeHHsI peMHsI lepeMellleHueM ABuraresisi: 1 — pemensn; 2 —
IIKUB; 3 — HATSAKHOE YCTPOiiCcTBO
Knaccuguxayus. PemenHble iepeaadu KIacCuGUIUPYIOT MO CIEAYIO UM IPU3HAKaM.
1. ITo dpopme ceueHust pemHsI:
- TUIOCKOpPEMEHHBIE (puc.3, a);
- KJIMHOpeMeHHbIe (puc.3, 0);
- KpyrJiopeMeHHsie (puc.3, 8);
- ¢ 3yOuarbiMu peMHsiMu (puc.3, 0);




- ¢ MOJIMKJIMHOBBIMH PEMHSIMHU (pHC.3, 2).
b

Puc.3. Tunbl pemHeil peMeHHBIX NlepeAay: a — IUIOCKUH peMeHb; 6 — KJIMHOBBII pe-
MEHb;
6 — KPYIJIblil peMeHb; 2 — NOJMKJINHOBBIN peMeHb; 0 — 3y0uaThlii peMeHb

2. ITo B3auMHOMY PacmoJI0KEHUIO OCEH BaJIOB:

- ¢ mapauIeIbHBIMU OcsMH (cM. puc.l, a, 6);
- C MepeceKarIIMMHKCS 0CIMH — YIJIoBbIe (cM. puc.1, 2);
- CO CKPEIIUBAIONUMUCS ocsiMH (CM. puc. 1, 6).

3. 1o HampaBiIeHUIO BpAIICHUS IIKUBA!

- C OZIMHAKOBBIM HAlpaBJieHHEeM (OTKPBIThIC M MOTYOTKPBITHIC) (cM. puc.1, a);

C MPOTUBOIIOJIOKHBIMHU HAITPABICHUSMH (TIEpEeKpecTHBIC) (cM. puc.l, 6).

4.TIo criocoOy co3aaHus HATSKEHHUS] PEMHS:
npocteie (cM. puc.l, a);
- C HATSDKHBIM POJIUKOM (cM. puc.l, 0);
C HaTSDKHBIM YCTPOMCTBOM (CM. puc.2).

5. 1o KOHCTPYKIIMH IIKUBOB:
C OJTHOPSITHBIMHU MIKUBaMHU (CM. puc.l, a—o);
CO CTYICHYATBIMH [IKKBaMu (cM. puc.l, e).

Obnacms npumenenus. PEMHU TOJDKHBI 00J1aaTh TOCTaTOYHO BHICOKOM MPOYHOCTBIO MPU
JEHCTBUM MEPEMEHHBIX Harpy30K, UMETh BBICOKUN KO3 PUIIUEHT TPEHUS NPU JBUKEHUU 110
IIKMBY ¥ BBICOKYIO H3HOCOCTOMKOCTh. PEMEHHBIE NIepejaun MPUMEHSIFOTCS 171l IPUBOJA arpera-
TOB OT 3JIEKTPOJBUTATENICH MaJOM M CPEIHEN MOITHOCTH; JIJIsl IPUBOJIa OT MAJOMOIIHBIX JIBUTa-
Tesiel BHyTpeHHero cropanus. Hanbosbiee pacpocTpaHeHHe B MAIIMHOCTPOSHUH HAXOJSAT
KJINHOpPEMEHHbIE Nlepeiaun (B CTaHKaX, aBTOTPAHCIIOPTHBIX JBUTATENSIX U T. 1.). DTH Nepeadu
HIMPOKO UCIOJIB3YIOT IIPU MAJIBIX MEKOCEBBIX PACCTOSHMSX U BEPTUKAJIBHBIX OCAX IIKUBOB, a
TaK)Ke MU Nepeiadye BpalleHus HeCKOIbKUMU mKuBaMu. [Ipu HeobxonumocTu obecriedeHust
pEeMEHHOM nepeiayn MOCTOSIHHOTO NePeJaTOYHOI0 YUCIIa U XOPOLIeH TATOBOW CIIOCOOHOCTH pe-
KOMEHYeTCsl yCTaHaBIMBaTh 3y0uarbie peMHu. [Ipu 3ToM He TpebyeTcst 00JIbILIero HauaabHOro
HATSDKEHHs] peMHEH; OIOpbl MOTYT ObITh HEMOABMKHBIMU. [I110CKOpEeMeHHbIE Nepeadn npume-
HSIOTCA KaK MPOCTENIINE, C MUHUMAIbHBIMU HaNpsKeHUsIMU u3ruda. [lnockue peMHU UMEIoT
IPSMOYTOJIbHOE C€UYEHHUE, TPUMEHSIOTCS B MAIIMHAX, KOTOPbIE JJOJKHBI OBITh YCTOMUYMBEI K BUO-
pauusaM (HarmpuMep, BBICOKOTOUHBIE CTaHKH). [IlockopeMeHHbIe epejaun B HACTOSIIEE BPEMsI
IIPUMEHSIIOT CPAaBHUTENIBHO PEAKO (OHU BBITECHSIOTCS KIMHOPEMEHHBIMU). T€OpEeTUUECKH TATO-
Basi CIIOCOOHOCTh KJIMHOBOT'O PEMHS ITPU TOM K€ YCUJIMH HAaTsKEHUs B 3 pa3a OoJibllie, ueM y
m10ckoro. OIHaKO OTHOCUTENBHAS IPOYHOCTh KJIMHOBOTO PEMHS 10 CPAaBHEHUIO C INIOCKUM He-
CKOJIBKO MEHbIIIE (B HEM MEHBIIIE CII0€B apMUPYIOIEH TKaH!), TO3TOMY ITPAKTHUECKH TATOBast
CHOCOOHOCTH KIIMHOBOTO peMHsI MPUOIM3UTEIHHO B JIBA pa3a BBILIE, YEM Yy IIJIOCKOT0. JTO CBUJIE-



TEJIBbCTBO B MOJIb3Y KJIMHOBBIX PEMHEH MOCITYKUII0 OCHOBAHUEM IS UX IIMPOKOT0 pacrpocTpa-
HEHUs, B 0COOCHHOCTH B TIOCeAHee BpeMsi. KITMHOBBIE peMHHM MOTYT Mepe/iaBaTh BpalleHHuEe Ha
HECKOJIBKO BaJIOB OTHOBPEMEHHO, IOMYCKAIOT Umax = 8 — 10 Ge3 HaTsHKHOTO poNuKa.
Kpyrinopemennblie nepeaaun (Kak CUIOBBIC) B MATMHOCTPOSHUU HE MMPUMEHSIFOTCS. VX mc-

MOJIB3YIOT B OCHOBHOM JUJIs1 MAJIOMOIIHBIX YCTPOMCTB B MPUOOPOCTPOCHUHU U OBITOBBIX MEXaHH3-
Max (MarHUTO(OHBI, PAIHOIIBI, IIIBEHHBIE MAIIUHBL U T. II.).

[lepenaBaeMasi MOIITHOCTH CHUJIOBBIX PEMEHHBIX Iepeiay npaktuyecku aocturaer 50 kBt, xo-
TSl H3BECTHBI IJIOCKOPEMEHHBIE Mepeaadu MoHocThio U 1500 kBT. Ckopocts pemus V=15 - 30
M/C (B CBEpXCKOPOCTHBIX nepenayax V= 100 m/c). B Mexannuyeckux npuBojiax peMeHHas nepe-
Jadya MCIOJIb3yEeTCs Yalle BCETo KakK MOHMKArmas nepeaaya. MakcuManbHOE TIepeaTOqHOe
oTHomeHue Umax = 5 — 6 11 iepeaad 6e3 HaTsoKHOTO posinka M Umax = 6 — 10 a1 mepeay ¢
HATSDKHBIM POJIMKOM, JAOMYCKAIOT KpaTKOBpEMEHHYI0 nieperpy3ky 10 200%.

Jlocmouncmea:

- BO3MOXHOCTB PACITOJIOKCHHS BEYIIETO M BEJIOMOTO IKUBOB HA OOJBIINX PACCTOSHUIX
(6onee 15 meTpoB) (UTO BaXKHO, HAPUMED, VIS CEIHCKOXO03IHCTBEHHOTO MATMHOCTPOCHUS );

- IJTAaBHOCTH X012, OECITYMHOCTh PabOTHI TIepeadn, 00yCIOBICHHBIC 3JTACTHYHOCTRIO PEMHS;
- Majiasg YyBCTBUTEJIBHOCTh K TOJIUKAM U yJapaM, a TakKe K Meperpy3kam, criocoOHOCTb MPo-
OYKCOBBIBATh;

- BOBMOXHOCTB Pa0OTHI C OOJBIIMMH YTIIOBBIMU CKOPOCTSIMHU;

- IpeIOXpaHeHNEe MEXaHNU3MOB OT PE3KUX KOJICOAHU HATPY3KH BCIICIICTBUE YIIPYTOCTH PEM-
HS;

- BO3MOXXHOCTb pa0OThI IPU BBICOKUX 000pOTax;

- IPOCTOTa KOHCTPYKIIUU U JICIIEBU3HA.

Heoocmamxu.

- HEMIOCTOSTHCTBO MEPEAaTOYHOT0 YKCTa BCIEACTBUE MPOCKAIb3bIBAHUS PEMHEIH;

- IOCTETICHHOE BBITATHBAHUE PEMHEH, HX HEJIOJITOBEUYHOCTD;

- He0OXOIMMOCTh MOCTOSIHHOTO yX0/ia (YCTaHOBKA U HATSKEHHE PEMHEMH, UX MepelnBKa U
3aMeHa IpU 0OpBIBE U T. 11.);

- CPaBHUTENBHO OOJbIIINE TabapUTHBIC Pa3MeEphI Iepeaayu;

- BBICOKHME HAarpy3KH HA BaJIbI U OMIOPHI U3-32 HATSHKCHUS PEMHS;

- OMACHOCTH MOMAaJaHus Macja Ha PEMEHb;

- MaJiasi JOJITOBEYHOCTh MPHU OOJBIIUX CKOpocTAX (B mpenenax ot 1000 mo 5000 u);

- He0OXOIMMOCTh HATSKHOTO YCTPOUCTBA.

ITnockopemennasi nepenadya. KoncTpykuusi 1 0CHOBHbIE reOMeTPpHYECKHE COOTHOLICHUS

Pemennyro nepeoauy ¢ napannenvuvimu, nepecekanuumMucs Uil CKpewuearuuMucs o0Camu ¢
HIOCKUM NPUBOOHBIM pemMHeM Hazviearom niockopementou. Ha puc. 1 moka3aHbl BApHAHTHI
IJIOCKOPEMEHHOH nepefayun. JTa rnepeaaya npocTa 1o KOHCTPYKIIMH, MOKET paboTaTh P BECh-
Ma BBICOKUX CKOpocTsx (1o 100 m/c) u GombIHX MEXKOCEBBIX paccTosiHUAX (10 15 m). Benen-
cTBUE OOJBILION 37JaCTUYHOCTH PEMHS OHa 00J1aZ]aeT CPAaBHUTEIBHO BBICOKOM TOJITOBEYHOCTHIO.
JU1s TUIOCKOpEMEHHBIX Nepeiad peKOMEHIyeTCsl IPUHUMATh # < 6 (C HaTSHKHBIM POJIMKOM — JI0
10). [lo mosiBieHUs KIMHOPEMEHHOM Iepeiaul MII0CKOPEMEHHAasi UMeJia PEUMYIECTBEHHOE
pacnpocTpaHEHHE.

Ha npakTuke BcTpedaroTcsi caMble pa3InvHble KOHCTPYKIIMHU MIepeiay, C MIOCKHUM PEMHEM.
PaccmoTpuM Hanbosee THIHYHBIE:

- omkpvimas (cM. puc. 1, a) — camas mpocrasi, HaJexxHas U yI00Has B paboTe nepenaya; ee
IPUMEHSIIOT NP MapajlIeNbHbIX OCSX;

- nepexkpecmnuast (cM. puc.1l, 6) — ucmoab3yeTcs Ipu HeOOXOIUMOCTH BPAIlICHHS IIIKUBOB B
IIPOTUBOINOJIOKHBIX HaPaBICHUAX U NapauIeIbHbIX OCsAX. FIMeeT NOBBIIIEHHOE U3HAIIMBaHHE
KPOMKH peMHs. JTa nepefada He HaXOIUT IHUPOKOro MPUMEHEHHUS;

- nonynepekpecmuas (cM. puc.1, ) — nepeaaya JUIst IepeKPEIIUBAIOIIMXCS OCEH;



- yenosas (puc.l, 2) — peKoMeHIyeTcs MPHU MEePECEKAIIMXCS 0CIX (TIPEUMYIIIECTBEHHO 0T
yriaom 90°).

Mamepuansi niockopementuvlx nepeday. OdiMe TpeOOBaHUA K MaTepHaliaM MPUBOIHBIX
pEeMHEH: H3HOCOCTOMKOCTD U IPOYHOCTH NP IMUKINYECKUX HAarpy3Kax; BEICOKUH KO UITHEHT
TPEHMsI CO IIKMUBAMH; MaJIbIii MOAYJb YIPYTOCTH U U3TUOHYIO KECTKOCTb.

OTHUM yCIIOBUSM YIOBIETBOPSAIOT BHICOKOKAUECTBEHHAs KOXKa U CUHTETUUECKHE MaTepuasl (pe-
3uHa), apMupoBaHHbie 0enTHHTOBBIM TKaHEeBBIM (I'OCT 6982-54), moaumepHbIM (KampoH, TOJI1-
amup C-6, kayuyk CKH-40, narekc) niu MeramindeckuMm KopaoM. [IpumenstoTcs npope3rHeH-
Hble TKaneBble peMHH (I'OCT 101-54), cinouctbie Hape3HbIE PEMHH C PE3MHOBBIMHU MTPOCIONKAMH,
IIOCJIOMHO U CIIUPAIIBHO 3aBEPHYTBIE PEMHU. B CBIPBIX IOMEIIEHUSX U arpECCUBHBIX Cpenax
MPUMEHSIOT PEMHH C PE3UHOBBIMU MTPOKJIAIKAMHU.

kBBl 3roTOBIAIOT U3 uyryHa mapku CH10, CU15, CU25 u ap. lIkuB cBapHBIX KOH-
CTPYKUUN U3roTOBISIOT U3 cTanu Mapok Ctl, Ct2 u ap. [[ist mKUBOB 00JErYeHHBIX KOHCTPYK-
LU UCTIONB3YIOT aJJFOMUHUEBBIE CILIaBbl, TEKCTOIUTHI.

Jls yMeHbIlIeHUs TPOCKaIb3bIBAHUS PEMHS Ui U3TOTOBJICHHSI IIKUBOB PEMEHHOM Mepeaaun
JKeJaTelbHO BbIOpaTh TEKCTOIUT. [10 cpaBHEHUIO C epeuncIeHHbIMU MaTepUaIaMH B 3TOM CI1y-
yae nepenadya OyneT UMeTh OOJIBIITYIO HaJIe)KHOCTh pabOThI 0e3 MPOOYKCOBKH.

Konucmpykyuu pemmueti 0ns niockopemennvix nepeday. B MallmmHOCTpOEHUY PUMEHSETCS B
OCHOBHOM YEThIPE BU/IA MJIOCKUX MPUBOJHBIX peMHel. PazMephl 1 XxapaKTepUCTUKH KOXKaHbIX,
POPE3UHEHHBIX U XJIOMYaTOOYMaXKHBIX PEMHEH cTaHAapTU30BaHkbI (Tad. 1).

Kooicanvie pemHnu M3roTOBISIOT U3 KOKU )KUBOTHBIX (KOXY MOABEPraroT ClieluaIbHOMY ay0ie-
HUIO0). DTH peMHH 00JIaJal0T BBICOKOH TSATOBOM CITIOCOOHOCTBIO, AITACTUIHOCTHIO U H3HOCOCTOM-
KOCTBIO, JIONYCKAIOT MEHbIIINE AUaMeTPhl MKUBOB. OTHAKO U3-3a AEPUIIMTHOCTH U BHICOKOU
CTOMMOCTH B HACTOSIIII€E BPEMsI UX IPUMEHSIOT PEIKO, TOJIBKO /Il 0CO00 OTBETCTBEHHBIX KOH-
cTpykuunii. OCHOBA npope3urHeHHo20 pemus — NPOYHas KOPAOBas MIPOBYJIKaHU30BaHHASI TEXHU-
yeckas XJionmyaToO0yMaskHast TKaHb B 2-9 ClI0€B CBSI3aHHBIX MEXy COO0N BYJIKaHU3UPOBAHHOM
pe3uHoi. TkaHb, UMeroIIas OONBIINI MOYSIb YIPYTOCTH, YEM pe3nHa, epeaaeT OCHOBHYIO
yacTh Harpy3ku. Pe3nna noseimaeT ko3 Puiment Tpenus, odecrneunBaet padboTy peMHs Kak
€IMHOTO LIEJIOTO U 3allMIIAeT TKaHb OT MOBPEXAECHUI U UCTUPaHUs BO BpeMs paboThI Iepejayu.
BceneactBue npoyHOCTH, 37IaCTUYHOCTH, MAJION 4yBCTBUTEIBHOCTH K BJIare U KOJeOaHUSIM TEM-
NepaTypbl IPOPE3UHEHHBIE PEMHU IIMPOKO PACIPOCTPaHEHbI. B 3aBUCHMOCTH OT BapuaHTa
YKJIaJIKU TKaHEBOW OCHOBBI I€pe/l ByJIKaHU3alMell peMHU AeAT Ha TpH tumna (puc.4): A —
Hape3Hble (TKaHb HAape3aeTcs M0 LIMPUHE PEMHS), IPUMEHSIOTCS HanboJiee YacTo, CKOPOCTh PeM-
Hs 10 30 m/c; b — nocnoiHO-3aBEpHYThIE, UCIIOIB3YIOTCS JUISl TSXKEIBIX YCIOBHM paboThl pu
ckopocTax 10 20 M/c; B — crnMpalibHO-3aBEPHYTHIE, IPUMEHSIOTCS MPU MAJIBIX Harpy3Kax u
ckopocTsx 10 15 M/c, oGecrieunBaeT MOBBIIEHHYIO H3HOCOCTONKOCTh KpoMOK. Hanbomnee
ruOKue peMHH TUna 4, OHU MOJYYHIN IPEUMYIIECTBEHHOE pacpOCTPaHEHHE.

Texcmunvbhvie pemnu (XJIOMTIATOOYMaXKHBIC U MIEPCTSIHBIC) TPUTOIHBI JIJ1s1 paOOTHI B aTMOC(hepe
3aIblUICHHOM, HACBIIIIEHHOW MapaMH 1enoueil, 0eH31Ha, pU pe3KUX KojaeOaHUsIX Harpy3Ku, HO
TATOBasI CIIOCOOHOCTh UX CPABHUTENIbHO HU3Kas.

[IInpokoe pacnpocTpaHEHHE MOJIyYarOT IIJIEHOYHBIE PEMHU U3 KalIpOHOBOM TKaHM MJIM Cap kKU
¢ (GpUKIIMOHHBIM MOKPBITHEM (TIIIEHKO). BbIcOKas cratnyeckas M yCTaloCTHas! MPOYHOCTh CUH-
TETUYECKHX MaTEPHUAJIOB JJaJla BO3MOKHOCTh CHH3UTH TONIUHY peMHs (0 = 0,4+1,2 MM), ero
Maccy U AeWCTBUE LEHTPOOEKHBIX CHII. DTO TO3BOJIUIIO IOBBICUTH CKOPOCTh peMHs oT 25+30
(17151 0OBIYHBIX peMHeR) 10 75+150 M/c 1 0JHOBpeMEHHO 00ecneYuTh OOJIBIIYIO MIaBHOCTD pa-
0OTBI, YTO OCOOCHHO BAXKHO JII COBPEMEHHOTO MAITUHOCTPOCHUSI.
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Pesuxa

TkaHb

Puc.4. KoHcTpyKIMH IJIOCKHUX peMHeil

Koucmpyxkyuu wxusos. lllkus (puc.5, a) cocrout u3 o6oaa 1, cnun (Wwiim AUcKa) 2 U CTy-
nunbl 3. [ImockopeMeHHbIe ITKUBBI UMEIOT TJIAJIKYI0 pab0ouyylo MOBEPXHOCTh 000/ U 1O
CTaHAapTy BBHIMOJHSIIOTCS TPeX UCHOIHEHUHU (puc.S, 6).

Jlist mpenynpexaeHus CaJanusl TNIOCKOTO PEMHS CO IIKWBOB OJWH U3 HUX (4arie 00Jb-
IIHi1) BBIMOJHSIOT C BBITYKJIBIM 000/10M, ONMIMCAHHBIM I10 AYyTe, WIN HUJIUHIPUYECKUMU C ABY-
CTOPOHHEH KOHYCHOCTBIO (pHC.5, 6). CTpeny BBIYKJIOCTH 000/1a IMKKHBa N IpUHUMAIOT B 3aBU-
CHUMOCTH OT Auamerpa mkuBa D u mupunbl pemMHs b. Beaymuil mKuB NpUMEHAIOT BTOPOTO
VICTIOJTHEHU I, BEJOMBIi — nepBoro u Broporo. IllepoxoBarocts R, <10MmxMm.

[IIk1BBI OOBIYHO M3TOTABIMBAIOT YyTYHHBIMHU JIMTHIMU, CTATHHBIMU, CBAPHBIMH HIIU COOPHBIMU,
JUTBHIMU U3 JIETKUX CILIABOB M I1acTMacc. JlnaMeTpsl NIKUBOB ONPEAETSIOT U3 pacuéTa peMeH-
HOU TIepeIaym, a MOTOM OKPYIIISIOT 10 Ojrokaiiiero sHaueHust u3 psga R40 (TOCT 17383-73%).
UyryHHBIEC HIKUBBI PUMEHSIOT IIpU cKopocTsax 10 30+45 m/c. lIkuBbl Manbix quameTpoB 10 350
MM UMEIOT CIUIOIIHBIE TUCKHU, IIKUBBI OOJBIIMX JUAMETPOB — CTYIHIIBI AJILITUITHYECKOT O TIepe-
MeHHOTo cedeHusl. CTajbHble CBapHbIE IIKUBBI IPUMEHSIOT Mpu cKopocTsax 60+80 m/c. ILIkuBbI

13 JIETKUX CILIaBOB MEPCICKTUBHBI JISA 6BICTpOXOI[HBIX nepeaayd a0 100 m/c.
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Feomempus nepedayu, KuHemamu4eckue coomHoweHus u K4 nnockopemeH-
Holl nepedayu

OCHOBHEBIE TrCOMCTPHUICCKUC ITapaMETPhI Dll/l D2— AUaMCTPbI BEAYICTO U BEAOMOT' O KU~
BOB; @ — MEXXOCEBOE pacCTOsIHNE; B — mupuHa MKUBa; L — nnuHa pemMHs; o — yron
obxBarta; f— yroj MexAy BEeTBSIMHU peMHs (puc.6).
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Puc.6. OcHOBHBIE reoMeTpHYeCKHE apaMeTPbl peMEeHHBIX Nepeaady



Kiannopemennas nepegaya. OcHOBHbIE reOMeTPHY€CKHE COOTHONIEHHUS U KOHCTPY KIIUH

Pemennyro nepedauy c napaniensHvilmu ocsamu, nPUBOOHON peMeHb KOMOPOU UMeem KIUHOBYIO
dopmy nonepeurnozo ceuenus, Hazviearom KiuHopemernHou (cM. puc.3, 6 u 7). KnuHopeMeHHy10
nepenavy BBIMOJHSIOT TOJIBKO OTKPBITON. KIMHOBBIE peMHU CTaHAAPTU30BAHBI 110 CEYCHUIO U
JUTHHE.

Puc.7. Mexanu3Mm ¢ KIMHOPEeMEHHOM nepeaavei

KnuHOBBIE peMHU IPUMEHSIOT TI0 HECKOJIBKO MITYK, YTOOBI BApbUPOBATh HATPY30YHYIO CIIOCO0-
HOCTb M HECKOJIbKO ITOBBICUTh HAAEKHOCTh nepenadn. Kpome Toro, oJJuH TOJCTHII peMeHb, M0-
CTaBJICHHBIIl BMECTO HECKOJIbKMX TOHKHX OYyAE€T UMETh Topa31o O0blle HapsyKeHUs u3ruoa
npy orubaHuM MKUBa. YHCI0 KIMHOBBIX PEMHEN YacTO MPUHUMAIOT OT TpeX JI0 MATU (MaKCH-
MaJbHO BOCEMb PEMHEN), HO Mepeaada MOKeT ObITh U ¢ OAHUM peMHeM. DopMy KaHaBKHU
HIKMBA MPOEKTUPYIOT TAK, YTOOBI MEX1Y IHIKUBOM U PEMHEM IOCTOSHHO ObLI rapaHTHUPOBAH-
HbII paauanbHbli 3a30p 8 (puc.8, |). Paboune noBepxHOCTH — 3TO OOKOBBIE CTOPOHBI PEMHS,
II03TOMY KJIMHOBBIM PEMEHB HE JOJDKEH BBICTYIATh 3a MPEJENbl HApYKHOI'O THaMeTpa IIKUBA.
KnnHopemeHHble epeaun B MAIIMHOCTPOCHUU IPUMEHSIOT Yallle, YeM III0CKOPEMEHHBIE.
OpaHako cKOpOCTh 3TOM Mepeaaun He A0JKHA mpeBblaTh 30 M/c, Tak Kak npu V > 30 m/c Kiu-
HOBBIE PEMHM HauMHAIOT BUOpUpoBaTh. ONTUMaIbHAs OKPYKHAsi CKOPOCTh, MPU KOTOPOH Te-

penava paboraer yctoluuBo, V = 5-25 m/c.
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Puc.8. YcraHoBKa KJIMHOBOIO peMHS HA IIKMBeE

[TepenaToynoe yncio ATk OMHOCTYIIEHYATON KIMHOpEeMEHHOH epenadyu U <8.
Hocmouncmea knuHopemeHHOU nepedaqu 0 CPABHEHUIO C TNIOCKOPEMEHHOM:
- BOBMOXHOCTh TIepeiaun O0JIbIIIel MOITHOCTH
- IOITYCTUMOCTh MEHBIIIETO MEKOCEBOT0 PACCTOSIHUS a;
- BO3MOXKHOCTh MEHBIIETO yriia 00XBara « , Ha MajloM HIKKBe (cM. puc.l).
Heoocmamxku:
- 0oJIBIIAs KECTKOCTh U, KaK CJIEJCTBHUE, — MEHBIINN CPOK CIYKObI pEMHS;
- HEOOXOJIMMOCTh OCOOBIX MTPUEMOB TIPH HAJICBAaHUH PEMHSI;
- 3aBUCUMOCTh pPa3MepoB MPOECKTUPYEMOH Tepeiaun OT 1mogo0panHoro (1o Tabnuie peria-
MEHTHPOBAHHBIX JUIWH) PEMHS;
- 00JIBIIAs CTOMMOCTD SKCIUTYaTaI[|H Mepejauu MPH BBITSDKKE (PEMHH HE PEMOHTUPYIOTCS);
- OoJBIIAs TPYJOEMKOCTh N3TOTOBIICHHSI ITKUBOB;



- HeCKOIbKO TToHmkeHHbIN KIT/I.
Pemnu ons knunopemennvix nepeoau.
OCHOBHOE pacnpoCTpaHeHHE TIOIYYMIH PEMHHU TpaneliueBUIHOTO ceuenus (puc.9, a, 6) ¢ yr-

oM npoduns ¢ = 40+ 1°,
| b |

Puc.9. KoHcTpyKuy KJIHMHOBBIX peMHeil: @ — KOPALIHYPOBOii; § — KOPATKAHEBBII; 6
— IOJIMKJINHOBOM

3aMKHYTbIE OECIIOBHBIE PEMHH M3TOTOBIISIOT METOJIOM BYJIKaHU3ALUU B Mpecc-(hopmax.
TpaneuueBuHas (KJIMHOBas) popma peMHS YBEIUYUBAET €r0 CLUEIUIEHUE CO LIKUBOM IIPUMEPHO
B 3 pa3a o CpaBHEHHIO C IJIOCKUM PEMHEM, HO BCIIEJICTBUE OOJIBIION BBICOTHI PEMHS 3Ta opma
HeOmaronpustHa. [lepenaya umeer 6onee auskuit KI1J[. Ot HegocTaTku 0T4aCTH KOMIIEHCHPY-
I0TCS TEM, YTO PEMEHb U3TOTOBISIOT U3 MaTepuaja ¢ MajibIM MOJIYJIEM YIIPYTrOCTH (U3 PE3UHBI), a
HECYIIHE KOPJOBbIE CIOM UMEIOT HauOOJIBbIIYIO TOJIIIMHY M PAaCIOIaratoTCsl OKOJIO HEUTpaIbHOU
IJIOCKOCTH peMHs. [IpOMBIIITIEHHOCTh BBIITYCKAET KJIMHOBBIE PEMHHU JIBYX TUIIOB: KOPJALIHYPOBBIE
(puc.9, a) u koparkanessie (puc.9, 6). PaznuuaroTcst OHM TEM, YTO OCHOBHOM HECYIIUN CIIOH y
MIEPBOrO COCTOUT U3 OJJHOTO Psiia TOJICTHIX KOPJOBBIX MIHYPOB 1, a y BTOPOTO — M3 HECKOJIBKHUX
psAnoB KopaoBoi TkaHu 1. B BepxHel 1 HU)KHEHN JacTsaX cedeHUs (B 30HaX PaCTSDKEHUS U CHKATUSA)
pEeMEHb 3alI0JHEH PE3UHOM 2, a CHapY KM B HECKOJIBKO CJI0€B OOMOTaH MPOPE3MHEHHON TKaHbIO
— o0epTka 3. bosbIryro THOKOCTh M Harpy304HYIO CIIOCOOHOCTh MMEIOT KOPIOITHYPOBBIE peM-
HU, Y KOTOPBIX BEPXHUH PaCTATUBAEMBIN CIIOM COCTOUT U3 OAHOTO PsiJia AaHUJHBIX ITHYPOB
(HaMOTaHHBIX IO BUHTOBOW JIMHUM ), 3aKJIFOUEHHBIX B CJIOM MSTKOW PE3UHBI.

B CHI" knuHOBbIE pe3MHO-TKaHEBbIE IPUBOAHbBIE PEMHHU BBINTycKatoT cemu Tunos: Z(0), A,
B(b), C(B), ("), U(H), EO(E). ns xaxxaoro Tumna (ceueHus peMHs) B TaOIHUIaX YKa3bIBAIOTCS:
pa3Mepbl CEUeHUs, TUIOIIAAb CEUEHUS, IIIMHA, MUHUMAaJIbHBINA AUAMETP LIKHUBA, JOIIyCKaeMas
Harpyska u Bec. Kpome 'OCTa cymiecTByeT elie, OTIIMYaIOIIUIC OT HEro, COPTaMEHT peMHEN
JUIsl aBTOTPAKTOPHON IIPOMBILIUIEHHOCTH.

Pasmepsl pemust (cM. prc.9, a): mmprHa O0JIBIIOT0 OCHOBaHUS peMHs D,; pacueTHas mmpuHa
pemus by, BeicoTa pemus h; anuHa pemus L — cranaapri3oBass (Tadm.3).
Taonuya 3. KiinHOBbIEC peMHH

Ceuenne | Pa3mepsl ceuenus, Mm (cM. | A4, mMm? | HatspxeHue Pexomennye-
peMHS puc. 9, a) 2Fo, H Mas JIJTTHa
b, bp h pemHs L, MM
Z(0) 10 8,5 6 47 11 400-2500
A 13 n 8 81 20 560-4000
B(b) 17 14 105 138 30 800-6300
C(B) 22 19 135 230 75 1800-10 600
J(I) 32 27 19 476 140 3150-15 000
15(019) 38 32 235 692 180 4500-18 000
EO(E) 50 42 30 1170 290 6300-18 000
CranmapTHBIN psij MPEANMOYTUTEIBHBIX PACUETHBIX JaHHBIX 1uH L, MM 400; 450;
500; 560; 630; 710; 800; 900; 1000; 1200; 1250; 1600; 1800; 2000; 2240; 2500;
3150; 3550; 4000; 4500; 5000; 5600; 6300; 7100; 8000; 9000; 10000.




Pasnosuonocmu xnunopemennuvix nepeoau. Ha puc.10 nmokazana pa3sHOBHUIHOCTh KIMHOBUIHOTO
peMHs. MaTepualibl KIMHOBBIX pEMHEN B OCHOBHOM T€ K€, UTO U JJIA IJIOCKUX. BhIMOMHAIOTCS
MIPOPE3NHEHHbIE PEMHHU C TKAHEBOM 00EPTKOIL /17151 OOJIBIIETrO TPEeHUs, KOPJOTKaHEBbIE (MHOTO-
CJIOMHBIN KOpJ) U KOPAOUIHYPOBbIE pEMHU (ILIHYp, HAMOTAHHBIN 110 BUHTOBOM JIMHUM), PEMHH C
HECYIINM CJIOEM U3 JIByX KaHaTUKOB. VIHOTja /17151 yMEHbIICHUS U3TUOHBIX HAIMIPSHKEHUN pUMe-
HSIOT TO(PBI HA BHYTPEHHEH U HAPYKHBIX MIOBEPXHOCTSIX peMHsl. KITMHOBBIC pEMHH BBITTYCKAIOT
OCCKOHEYHBIMH (KOJIbIIA).
YcrpoiicTBa 1J1s1 HATAXKEHUSA PEMHSA

HaTtskeHne peMHsI CyIIeCTBEHHO BIMSIET Ha JI0JITOBEYHOCTb, TATOBYIO CIOCOOHOCTD U K.I1.11.
nepeaayn. Yem BbIIIE IPEIBApUTEILHOE HATSKEHHE PeMHS Fo, TeM Oosibliie TAroBasi Criocoo-
HOCTb U K.II.J., HO MEHBIIIE TOJITOBEYHOCTh peMHsl. HaTsbkeHue peMHs B iepeiadyax OCyIleCTBIIS-
eTCs:
- YerpoilcTBaMu NEpUOAMYECKOTO IEUCTBUS, IJ1€ PEMEHb HATATMBAETCS BUHTaAMU. Pemenb nepu-
OJIMYECKU TOJTITUBACTCS IO MEpe BBITSHKKH. TpedyeTcs cucreMaTHuecKoe HaboIeHUE 3a T1e-
penayeil, nHaYe BO3MOXHO OyKCOBaHWE U OBICTPBIA U3HOC PEMHSL.

- YCTpOI\/JICTBaMI/I IIOCTOAHHOI'O I[CﬁCTBH)I, IJI€ HATSDKEHUE CO30aETCs I'py30M, BECOM JABUTATCIIA
NI pr)KHHOﬁ. YacTo HaTsDKEeHUE IMPOUCXOJHUT 3a CUET MaCChI ABUI'aTCIIA Ha KaHaIOHIefICH -
te. K Takum yCTpOﬁCTBﬂM OTHOCATCA HATSX)KHBIC POJIMKH. Harsxenune PEMHA aBTOMATUYCCKH
H(?I[,_[[ep)KI/}BaeTCH ITOCTOAHHBIM.

!
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- YcTpoiicTBaMu, aBTOMaTHYECKH PETYJIMPYIOIIUMHU HAaTSHKEHUE B 3aBUCUMOCTH OT Harpy3KH C
MCIIOJIb30BaHUEM CHJI U MOMEHTOB, JeiicTBytomux B nepeaaye. llIkus 1 yctaHOBIIEH Ha Kadaro-
IIeMCS phlyare, KOTOPBIN TaKkKe SBIISIETCS OChIO BEIOMOro Kojieca 3youaToit nepenaun. Harsoke-
HUe peMHs 2Fo paBHO OKpY>KHOM CHIIe Ha MIECTEPHE W MPONOPIIHOHAIBFHO TIepe1aBaeMOMy MO-

lMepedayu 3y64ambiM peMHeM

3y0OuaTble peMHHU BBINOJIHAIOT TNIOCKMMH C TIONEPEUYHBIMU 3yObsSMU Ha BHYTPEHHEH TTOBEPXHO-

CTH, KOTOPbIE BXOJAT B 3all€IUIEHUE ¢ 3yObsMU Ha mKuBax. [lepenaya 3yduaTeiM pemHeM pabo-
TaeT no npuHuuny 3anemienus (puc. 10.1, a). 3yOuaroe 3anerieHue peMHs co IIKUBOM yCTpa-
HSIET CKOJIBXKCHHE U HEOOXOAMMOCTb B OOJIBIIIOM IPEABAPUTEIBLHOM HATSKEHUU. Y MEHBILACTCS



BIIMSIHHE yTJ1a 00XBaTa (MEKOCEBOTO PACCTOSIHUS) HAa TATOBYIO CITOCOOHOCTD, YTO TTO3BOJISET
YMEHBIIUTh Ta0apuTHl IEPEIadn U PEATN30BbIBATH OOJNBIINE MEPEAATOUHBIC YHCIA.
Jlocmouncmea nepedau 3y6uamoim pemtnem. 1. IlocTosHHOE TTepeaaTouHoe Uncio. 2. Maioe me-
XKoceBoe pacctosiHue. 3. Hebonpre Harpy3ku Ha Baibl U nogmunHUKH. 4. bonbinoe nepena-
TouHOE yucio (U < 12). 5. Huzkuit ypoBeHb IITyMa U OTCYTCTBUE TMHAMHUYECKUX HArpy30K BCIIEI-
CTBHE AJIACTHYHOCTH PEMHSI U YIIPYTOCTH 3yObEB.

Heoocmamxku. 1. CpaBHUTEIBHO BBICOKAsI CTOUMOCTD. 2. UyBCTBUTEIBHOCTh K OTKIIOHEHHIO OT
[apaJuIeIbHOCTH OCEU BaJIOB.

IIpumenenue. Ilepenauy 3y04aTbiM peMHEM IPUMEHSIOT KaK B BBICOKOHATPYKEHHBIX Iepeadax
(HampuMep, Ky3HEUHO-TIPECCOBOE 000PYAOBAHKE), UCIIONIB3YS €€ BBICOKYIO TATOBYIO CIIOCO0-
HOCTb, TaK U B MiepeAadyax TOUHbBIX MepeMEeLIeHH (B CBA3H C MOCTOSHCTBOM MEPEAATOYHOIO YHC-
Ja): IPUBO/IbI NTeYaTarouX ycTpoicTB OBM, kuHOCheMOYHasl anmnaparypa, poOOTOTEXHHUKA U
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Puc. 16

MourHocTb, epeaBaeMas 3y0uarsiM peMHeM, 10 200 kBT, ckopocts pemus 1o 60 m/c, KI1/ me-
penauu 0,94...0,98.

B 3aBucumocTH OT crtoco6a U3roTOBICHHS 3y0UaThle pEMHHU BBIITYCKAIOT IBYX BHJIOB:
COOpPOYHBIE U JINTHEBHIE.

COopoYHbIe PpEMHHU COCTOAT M3 HECYIETO €051 — METaJNIOKOP/ia CTEKIIOKOP/1a, PE3UHBI U
TKAHEBOT'O MOKPBITHS Ha 3yOUaToi MOBEPXHOCTH, CBYJIKAHU3UPOBAHHBIX B 0JHO Lienoe. OTnnya-
IOTCS OT JIUTHEBBIX 0OJIee BBICOKMM KauecTBOM. JINTbEeBbIE pEMHHU COCTOST M3 METAJIOKOPJIA, pe-
3MHBI WJIM TIOJIMYPETaHa U HE UMEIOT TKAaHEBOI'O MOKPHITUS. MeTalioKop/l peIcTaBiIsieT co00i
cTasibHbIe Tpockl tuameTpoM 0,36 mnu 0,75 MM, CTEKIIOKOpPA — Kpy4Y€HbIE HUTH TUAMETPOM
0,35...1,1 MM U3 CTEKIIOBOJIOKHA.

3y0bs peMHS IMEIOT TpamnenenaanbHyio popmy ¢ yraom npoduns y = 50° u 40° (puc. 16,
0).

Pasmepsl peMHs 1 mapamMeTpsl IEpeIadn 3aBUCAT OT MOZYJII M — OCHOBHOM PacuyeTHOMN
XapaKTEPUCTHKH repeaaun (tadm. 12 u 13).



Taonuua 12 3y6uarTnie pemun (BbI0OOpKa). Pazmepbl B MM

Moayibs m

p

S

h

H

t

~Norbh wN

6,28
9,42
1257 | 4.4
15,71 | 5,0
21,99 | 8,0

1,8
3,2

1.5
2,0
2.5
3,5
6,0

3,0
4,0
5,0
6,5
11,0

0,6
0,6
0,8
0,8
0,8

Taoauya 13 OcHOBHBIE IapaMeTPhI Nepeaay ¢ 3y04aTbIM peMHeM (BbIOOpKa)

Moyne m 2 3 4 5 7

Uucino 3y0peB MIKUBa

Zmin 10 10 14 14 17

Zmax 115 120 120 120 120
Yucno 3y0beB peMHs

mein 40 40 48 48 56

Zpmin 160 160 250 200 140
Hlupuna pemus b, mm |5... 20(12,5...50|20-100 | 25...100 |40...125

Ipumeuanus. 1. Inuny Lp peMHs B 11arax UM 4uciio Zp 3yObeB peMHs BBIOUPAIOT U3 psna: 45,
48, 50, 53, 56. 60, 63, 67, 71, 75. 80, 85, 90, 100,105, 112, 115, 125, 130,140, 150, 160, 170,

180, 190,200, 210, 220, 235.

2. PacuetHas jrHa pemMHsS B MM: Lp= Zpp.

3. llIupuny b pemust BeiOuparoT u3 psiga: 5, 8, 10, 12,5, 16, 20, 25, 32, 40, 50, 63, 80, 100.

125, 160, 200 mm.

PemeHHbIe 8apuamopbi

PemMeHnHbIe BapuaTOpbl IPOCTHI IO KOHCTPYKIIMU, HA/IEKHBI B SKCIIITyaTallui, MOT'YT pado-

TaTh B JTIOOBIX YCIOBUAX, ITPOCTHI B YXOXC.

Puc. 17

Puc. 18




B kauecTBe TATOBOro opraHa B pEMEHHBIX BapuaTopax IPUMEHSIOT KaK crmanoapmuule Kiu-
Hogvie pemuu 110 'OCT 1284 — 68, Tak u cneyuanvrovle wupokue sapuamophsie pemuu. CKo-
POCTh PETYIUPYIOT U3MEHEHHUEM AraMeTpa ogHoro (puc. 18, a) uim oTHOBpeMEeHHO 000uX (pHC.
18, 6) WIKMBOB MOCPEACTBOM OCEBOI0 MEPEMELICHUSI KOHMYECKUX IUCKOB, 00pa3yIoIINX IIKHB.
B nepenauax ¢ oJHUM peryaupyemMbIM HIKUBOM (puc. 18, a) HIKUB MOANPYKUHEH U, KaK IPaBU-
JI0, HACa)KEH Ha BaJl AJIEKTPOABUTaTEIsl, BEJOMBII IIKUB MOCTOSIHHOTO AMaMeTpa — Ha Bajl pado-
yeil MaluHbl. [lepemenienneM qBUraresns U3MEHAETCs HATS)KEHUE PEMHS, 3aCTaBJISIOIIEE Iepe-
MEIIAThCA JUCKU MOINPYKUHEHHOTO IKUBA U U3MEHSIoIIee ero pabounii Juamerp.

[lepenauu ¢ AByMsI pEryIMPyEMbIMU IIKMBAMH IPEUMYILIECTBEHHO BBIIOJHSIOT 110 CXEME (pHC.
18, 6) ¢ omHUM NOANPYKMHEHHBIM IIKHBOM U C IPYTUM — PEryJIHPYyeMbIM IPUHYAUTETbHO. W3-
MEHEHHE JUIMHBI PEMHS B [IPOLIECCE PErYIMPOBAHUS KOMIIEHCUPYETCS aBTOMaTUUECKU MIPYKHU-
HOM, UTO YIPOILAeT KOHCTPYKLHUIO.

Jnana3oH peryiupoBaHusi IPU CTAHJAPTHBIX PEMHSIX BCJIEICTBUE UX MaJOW MIMPUHBI HEOOIb-
woi: /[=1,2+1,7, 1 3aBUCUT OT TUIIA PEMHS U YUCJIA PEryIupyeMbIX IKUBOB. [lepenaBaemas
MoIHOCTb 10 60 kBT. /luana3zon perynupoBaHus 3HAUUTEIBHO PACIIUPSETCS B Cilydyae IpUMeHe-
HUS BApUATOPHBIX PEMHEH, KOTOPhIE OTIMYAOTCS OT CTAHIAPTHBIX OOJIBIIIEeN OTHOCUTEIBHOM
MIMPUHON U MEHBIIUM YTJIOM KJIHHA. J[J1s MOBBIIEHUS] THOKOCTH PEMHHU U3TOTOBJISIFOT 3y0UaThi-
mu (puc. 17). [lnanaszon perynupoBanus /J = 2,5+ 3. [Ipu onHOM peMHe B niepefaue BapruaTopbl
MOTyT IepenaBath 10 25 kBT, npu HecKOIbKUX peMHAX — 110 55 kBT. O1Hako npuMeHeHue He-
CKOJIbKUX PEMHEH YCIIOXKHSIET KOHCTPYKLIUIO U TOBBIIIAET TPeOOBaHUS K TOUHOCTH U3TOTOBIIE-
HUS.

Pacyer peMeHHBIX BapuaTOpPOB MMPOU3BOMAT 10 AHAJIOTMH C PACUE€TOM KIIMHOPEMEHHOM Iepeaauy,
C YYETOM YHCIIa PEryIUPYEMbIX IIKHBOB.

Bonpocs! 1J1s1 camonpoBepkun
- PemenHsble nepeaun — NpUHLKN A€HCTBUS, TUIIBI peMHel? Kakue pemHn Hanbosee pacipo-
CTpaHeHbI?
- [IpenmyiiecTBa U HEJOCTATKH PEMEHHBIX Mepead, 00JIaCTH UX IPUMEHEHUs?
- Kakoii netanbro BBIICTIAIOTCS PEMEHHBIE Nepeavn cpeau GPUKIIMOHHBIX?
- Kakue cuiibl 1efCTBYIOT B peMHe?
- Cuibl B BeTBsiX pemHsl. Kak ux paccuuTsiBaroT?
- Hampsokenusa B pemue. Kak ux onpenenstor?
- Kakue HanpskeHHs ¥ Kak BIMSIOT Ha pabOTOCIIOCOOHOCTD NEpeaut U JOJITOBEYHOCTh PEMHS?
- Kakue BubI CKOJIbKEHHS HaOMI0Jal0TCs B peMEHHOH nepenaue?
- Kak nmonyuaror kpussle ckonbxeHus u K11/l peMeHHBIX nepead U Kak OHU UCIOJIB3YIOTCS IIPH
pacuere 10IycKaeMoi Harpy3ku?
- Kakue Harpy3ku JeiCTBYIOT Ha OIIOPBI BAJIOB KOJIEC pEMEHHOM niepenadn’?
- Kakue cymiecTByroT criocoObl moiiepKanus HaTsHKEeHUS peMHei?
- Kakue Byl peMeHHBIX Niepead pa3inyaioT o (opme MonepeyHoro CeYeHus peMHs?
- Kakumu 10CTOMHCTBaMU M HEAOCTaTKaMU 00JIaZlal0T PeMEHHbIE Mepelaur 0 CPaBHEHHIO C
JpYTUMU BHJIaMH Tiepeay?



[ennbie nepexaym.

Obwue ceedenusn

Ilepedauy mexanuueckoil IHepeu Meincoy RapauiileibHbLMU 8AJIAMU, OCYUWECMEIAEMYIO C
HOMOWBIO 08YX Kolec — 36e3004ek 1 u 2 u oxeamvigarowell ux yenu 3, Ha3vléaiom yenHou nepe-
Oaueti (puc. 1). City>xar )i iepeiayd BpalleHUs MY yIaJICHHBIMU JPYT OT JApyra mapali-
JICIbHBIMH BaJIaMH.

Puc.1. llenmnas nepexaya: 1 — Beaymas 3Be3104Ka; 2 — BeoMasi 3Be3/1049Ka;
3 — nenb; 4 — HATSAKHOE YCTPOICTBO

[lenHas nepenaya, Kak U peMEHHAs, IPUHAJICKUT K YUCITY Tiepeaay ¢ THOKO# cBs3bio. ['10-
KM 3BEHOM B 3TOM CJIy4ae SIBJSIETCS IIeTb, BXOASIIAs B 3aleIUIeHUE ¢ 3yObsaMu 3Be3iouek. Llenp
COCTOUT U3 COCAUMHCHHBIX HIapHHUPAMH 3BCHBCB, KOTOPLIC O6€CH€‘~II/IBaIOT IIOABUXHOCTH NJIN
«TUOKOCTBY 1IeNH. 3allerieHue 00eceurnBaeT psl MPEUMYIIECTB M0 CPAaBHEHUIO C PEMEHHOM Ie-
penaJen.

L]ennyto nepedauy ModicHO Kiaccugpuyuposams Kax nepeoavy sayenyienuem ¢ 2UOKOU C8s3b10
(peMeHHast — TPEeHHEM C THOKOM CBS3b10). 3alleTUICHHE MTO3BOJIIET 0OOUTHUCH 0€3 MpeBapUTETh-
HOT'O HATSDKEHUS IeH. B KOHCTPYKIIMY IIEMHBIX Mepeiad JIjIsi KOMIIEHCUPOBAHUSI YATUHEHUS 11e-
IU IIPU BBITSAKKE U obecrieueHns BKCHHyaTaHHOHHOﬁ CTPECJIbI IPOBHUCAHUA f BC}IOMOI\/JI BE€TBU UHO-
I/1a TIpelycMaTpUBAIOT CIIEIUAbHEBIE HATSKHBIE yeTpoiicTBa (cM. puc.l). KpoMe nepeuncren-
HBIX OCHOBHBIX 3JICMCHTOB, LHCITHBIC IEPEAAYN BKIIIOYAIOT CMAa304YHbIC YCTPOﬁCTBa " orpaxjac-
HUSL.

VYrom o0xBara 3Be3/I0YKH IIETBI0 HE MMEET TaKOTO PEIIAONIeTo 3HAYeHHUs, KaK yroix o0xBara
IIKMBa PEMHEM B PEMEHHOH Tiepeaye.

HCHHBIG nepeaayn MOXKXHO MCITIOJIB30BAaTh KakK IIpH 6OJ'II)HH/IX, TaK U IIpHU MaJIbIX MCKOCEBBIX
paccrosiHusAx. OHU MOTYT TepeiaBaTh MOIIHOCTh OT OJJHOTO BEIYIIETO 3BeHa 1 HECKOMBKUM
3Be3704KaM 2 (puc.2).

Puc.2. Cxema MHOr03BeHHOM Puc.3. MHOr03BeH-
nepexauyn: 1 — Beaymas 3Be3104-
Ka; 2 — TPH BeAOMBbIX 3Be3109KH Hasl mepexa“a



Knaccugpukayusa

Lenuble nepeaun pa3aessioT MO CIASAYIOIIMM OCHOBHBIM MPU3HAKaM:

[To Tuny nemneii: ¢ poaukoBeiMu (puc.4, a); ¢ BTyno4HbIMU (puc.4, 0); ¢ 3y0uaThiMu
(puc.4, 8).

[To uucny psaa0B POTUKOBBIEC LIETHU CJSAT HA OJHOPSAHBIE (CM. pHC.4, a) U MHOTOPSIHBIE
(Hanpumep, ABYXpsJIHbIE, CM. puc.4, 0).

[To uyncny BenoOMBIX 3BE370UEK: HOpMAJIbHBIE ABYX3BEHHBIE (CM. puc.1, 4, 5); cnenuanb-
HbIe — MHOTO3BEHHBIC (CM. puc. 2, 3).

ITo pacroJioKeHH0 3BE3104CK: TOPU30OHTaIbHBIC (pUC.5, a); HaKIoHHBIE (pUc.5, 6); Bep-
TUKaJIbHBIE (pHUC.5, 8). o

Puc. 4. Tunbl HenHbIX Nepeaay: @ — ¢ POJUKOBOMH LeNbI0; 6 — ¢ BTYJI0YHOI LeNnblo; 6
— ¢ 3y0uaToii nenbo

Puc. 5. Buabl nenHbix nepeaayd: @ — ropu30HTaJIbLHAsA;
0— HAKJIOHHAs; 6 — BePTHKAJbHAA

Puc. 6. Ilennas nepenaya ¢ HATAKHBIM POJIMKOM

5. I1o criocoOy perynupoBaHus MPOBUCAHUS LIEMU: C HATSYKHBIM YCTPOMCTBOM (cM. puc. 1); ¢

HATSHKHOM 3BE3JJ0UKOM (POJITUKOM, pHC.6).
6. [To KOHCTPYKTHBHOMY MCTIOJTHEHUIO: OTKPHITHIE (CM. puc.3), 3aKphIThie (pHc.7).



Puc.7. YcranoBka ¢ HenHoi nepenaveit

Jocmouncmea u nedocmamku

Jlocmouncmea.

- OoJIBIIIas MPOYHOCTH CTATBHOM IETIH 110 CPABHEHUIO C PEMHEM T03BOJISCT NIEpeIaTh EThI0
00JIbIIME HATPY3KU C TIOCTOSIHHBIM MEPEaTOYHBIM YHCIIOM U MIPH 3HAUYUTEIBHO MEHbBIIIEM MEXO0-
CEBOM PacCTOSHHH (Tepeaada 00jiee KOMIIaKTHA);

- BO3MOHOCTh TI€peIauu JBUKECHHS OJJTHOU IENbI0 HECKOJIBKIM 3BE3/I0UKaM;

- II0 CPAaBHEHUIO C 3y0UYaThIMU TIepejauaMi — BO3MOXKHOCTH TIepeaud BPAIIaTSIIbHOTO JBU-
JKEHUs Ha OOoJIbIIIEe paccTOsTHUSA (10 7 M);

- MEHbIIIasl, YeM B pEMEHHBIX TIepe/iadax, Harpy3Kka Ha Bajbl;

- cpaBHUTENBHO BbICOKUI KIIJT (77,,,,,>> 0,9 + 0,98);

- OTCYTCTBHC CKOJIbKCHUS

- MaJIbIC CUJIBI, [lef/'ICTBYIOHII/Ie Ha BaJibl, TaK KaK HECT HGO6XOI[I/IMOCTI/I B OOJIBIIIOM HAYaJIbHOM
HaTAXCHHU,

- BO3MOXKHOCTb JICTKOH 3aMCHBI OCIIN.

Heoocmamxu:

- CPaBHUTENLHO BBICOKAsi CTOMMOCTD 1IETICH;

- HEBO3MOXXHOCTh MCTIOIH30BaHUS Tepeaadd IPH PEBEPCUPOBAHNH 0€3 OCTAHOBKH;

- lepeayn TpeOyIOT yCTaHOBKU Ha KapTepax;

- CJIOHOCTB TIOJIBOJIa CMAa309HOT0 MaTepHala K IIapHupaM IeTH;
- CKOPOCTh JABM)KEHHUS 1I€MTH, 0COOEHHO MPH MaJIbIX YHCcaX 3yObeB 3BE3/104€K, HEe TOCTOSTHHA, YTO
BBI3BIBACT KOJICOAHUS TIepeIaTOYHOr0 OoTHOMEHUI. OCHOBHOM MPUYHHOMN 3TOTO HEIOCTATKA SIB-
JISIETCSI TO, YTO LIETMb COCTOUT U3 OTAENBbHBIX 3BEHbEB U PACIIONAraeTcs Ha 3BE3[J0UKE HE TI0
OKPYXHOCTH, a IT0 MHOTOYTOJILHUKY. B CBSI3H ¢ 3TUM CKOPOCTH IIEMHU TPH PABHOMEPHOM BpaIlie-
HHH 3B€304YKH HE ITOCTOSHHA.

- TOBBIMIEHHBINA IITYM, OCOOCHHO Ha BBICOKUX CKOPOCTSIX, BCICICTBHE yIapa 3BEHa IICTH TTPH
BXO/I€ B 3allCIUICHHE U JIOTIOJHUTENbHbIC TUHAMHYECKHUE HATPY3KU U3-32 MHOTOTPaHHOCTH 3BE3-
nouek; Co CKOPOCTBIO Vl: =V, SiN o cB3aHBI ONepeyHbIe KoJaeOaHus BeTBeil 1enu. B MomeHT

BXOJIa B 3all€TUIeHKe mapHupa B ¢ 3y6om C BepPTHKANbHbIE COCTABJIAIONIME X CKOPOCTEH V) 1

V) , HarpaBJIeHbl HABCTPEYY APYT APYTY, CONMPUKOCHOBECHHE [IAPHUPA C 3yOOM COMPOBOXKIACTCS

ynapom. [locnenoBarenbHble yAaphl ABISAIOTCS IPUYMHOM [ITyMa Mepeaun U PaspyIIeHus map-
HUPOB LIENH U 3yObeB 3Be3/104eK. /{151 orpaHndeHns BpeAHOTO BIUSHUS yIapOB BbIpaOOTaHbI pe-
KOMEHJJAIlMM 110 BBIOOPY Il1ara LenH B 3aBUCUMOCTH OT YaCTOTHI BPAILIEHUs BEAYILEH 3BE3/J0UKH.

- OHHM paboTaIOT B YCIOBUSIX OTCYTCTBHS KUJIKOCTHOTO TPEHUS B IAPHUPAX U, CJIEI0BATENb-
HO, C HEU30eKHBIM UX U3HOCOM, CYIIIECTBEHHBIM IPH IJIOXOM CMa3bIBAaHUH U MONAAHUU MBUIH U
rps3u. 3a OJUH MpoOer B KaKI0OM IIapHUPE COBEPIIAIOTCS YETHIPE MOBOPOTA: JIBa HA BEAYIICH U
JIBa Ha BEJIOMOH 3B€3/I0YKaX. DTU MOBOPOTHI BBI3BIBAIOT U3HOC BTYJIOK U BAJIMKOB IAPHUPOB.
N3HoC nenn 1 3y0heB 3BE3/10YEK CBSI3aH U C TIEPEMEIICHUEM IApHUPOB 1O PO IO 3y0a B
npoliecce 3alernjaeHnus. ITO IPUBOAUT K BHITATUBAHUIO IIETIH, UTS YCTPAHEHUS MTOCIIEACTBUN KO-
TOPOTO TpeOyeTcsl MPUMEHEHUE HATSHKHBIX YCTPOUCTB. J{J1s yMeHbIIeHHs] U3HOCa HE00X0MMO
CJIEIUTH 3 YIOBJICTBOPUTEIBHON CMa3KOM IAPHUPOB.



- OHM TpeOYIOT O0Jiee BHICOKOM TOUHOCTH YCTAHOBKH BaJIOB, YeM KJIMHOPEMEHHbIE epeaayH,
BO M30eKaHne COCKAaKMBAHUS LI CO 3BE30YKH U O0JIee CIIOKHOTO yX0a — CMa3bIBaHMUs, pe-
TYJIUPOBKH.

Oonacmo npumenenus

CoBpeMeHHBIE LIEMTHBIE TIepelayl MOTYT TepeiaBaTh O0JIbIINE MOUTHOCTH (10 5 ThIC. KBT)
MIPU CPAaBHUTEIBHO BBICOKUX CKOpOCTAX (10 25—30 m/c). LlenHbie nepegayr MpUMEHSIOT: a) IPH
CPEIHHMX MEKOCEBBIX PACCTOSHHSIX, IPH KOTOPBIX 3yOUaThie nepeaadn TpeOyoT MPOMexyToU-
HBIX CTYIEHEH WM Mapa3uTHBIX 3y0UaThIX KOJIEC, HE BHI3BIBAEMBIX HEOOXOAMMOCTHIO MOTyYEHUS
HY>XHOTO TIepeIaTOYHOTr0 OTHOLICHHUS; 0) PHU )KECTKUX TPeOOBaHUAX K rabapuTaM WM B) IPU
HE00X0IUMOCTH PaboTHI 0€3 MPOoCKalIb3bIBaHUA (IPEMATCTBYIOMIETO MIPUMEHEHUIO KIIMHOPEMEH-
HBIX Tlepezay).

[lenHbIe Iepenady MIMPOKO PACIIPOCTPAHEHBI B TPAHCIIOPTUPYIOIIUX YCTPOHCTBaX (KOHBeHe-
pax, 3JeBaTropax, MOTOLHUKIIAX, BEJIOCUIEAAX ), B IPUBOIaX CTAHKOB U CEJIbCKOXO03SIICTBEHHBIX
MalIH, B XUMUYECKOM, TOPHOPYIHOM U HE()TEPOMBICTIOBOM MAIIMHOCTPOCHUH.

Kpome 1enHbix npuBoJ0B, B MAIIMHOCTPOEHUH PUMEHSIOT LIEIHbIE YCTPONUCTBA, T.€. LIEHbIE
nepenavyu ¢ pabournMu opraHamu (KOBIIaMH, CKpeOKaMu) B TpaHCIIOPTepax, 3IeBaTopax, IKCKa-
BaTOpax U ApYrux MalllvHax.

Haubonp1iiee npruMeHeHre NOMyYMIIM LEMHbIE ITepeladl MOIHOCTHIO A0 120 kBT npu okpyx-
HBIX CKOPOCTSIX 710 15 m/c.

Koncmpykuyuu npueoonvix yeneit u 36e3004eK

[lenu, npumeHsieMble B MAIlIMHOCTPOEHHUH, 10 XapaKTePy BHIOJHAEMON UMM pabOThI MOApa3-
JEJIAIOT Ha JBE TPYIIIBL: IPUBOAHBIE U TArOBbIE. Llenn cTaHAapTU30BaHbl, X IPOU3BOIAT HA
CHelraIn3upOBaHHbBIX 3aB0oJ1aX. BeIyck Tonbko NMpuBOAHBIX Leneil B Poccuu npesbiiaer 80
MJIH. M B rojl. iMu ocHaiaercst exxerofHo 0osiee 8 MITH. MaIlIuH.

[TpuBOIHBIE LIETIH OCYLIECTBISIOT NIepeiauy JBUKEHHUS HEMOCPEACTBEHHO OT HCTOYHHKA
HHEPruM K paboueMy OpraHy WIH yepe3 MpOMeXyTouHble yCcTpoiicTBa. KOHCTpYKTUBHO OHU
TIEJISITCSL HA poauKkosvle, smynounsie u 3youamole (1adn.1). B CHI' npuBoaHbie enu cTaHaapTH-
30BaHbl U U3TOTOBIISIFOTCS HA CIIELMAIM3UPOBAHHBIX 3aBojAax. /I HUX XapaKTepHbI Majble I1a-
' (47151 yMEHbIIEHHUS] JTUHAMUYECKUX Harpy30K) ¥ U3HOCOYCTOMUYMBBIE IIapHUPHI (JUIs obecneue-
HUS JTOJITOBEYHOCTH).

OCHOBHBIMHU T€OMETPUYECKUMH XaPaKTEPUCTUKAMH LIETIEHN SABJISIOTCS IIAr U LIMPHUHA, OCHOB-
HOM CHJIOBOM XapaKTEepPUCTUKON — pa3pyllarolias Harpy3Ka, yCTaHaBIMBaeMasli ONbITHBIM ITyTEM.
B cooTBeTcTBHM € MEXKIYHAPOAHBIMH CTaHIapTaMU IPUMEHSIOT LIETH C IAaroM, KpaTHsIM 25,4
MM (T. €. ~ 1 mroiimy)

B Poccnn H3roToBISIOT CAEAYOMKE IPUBOJHBIE POJIMKOBBIE U BTyI04YHbIE 1ienu 1o ['OCT
13568—75*:

ITPJI — posKoBBIE OAHOPSAAHBIE HOPMAIbHOM TOYHOCTH;

[P — posnnkoBbI€ MOBBINIEHHON TOYHOCTH;

ITP]] — poJsIMKOBBIE JUIMHHO3BEHHBIE;

IIB — BTyno4HBIE;

TP — ponuKoOBBIE C U30THYTHIMU ILUIACTUHAMY,

a Taxoke ponukoBsle Henu no 'OCT 21834—76* nins 6ypoBBIX YCTaHOBOK (B OBICTPOXOAHBIX
nepeaayax).

Ponuxosas yenv (puc.9) cocTouT u3 HapyHBIX H U BHYTpEHHUX BH 3BEHbEB (KaXK10€ U3 KO-
TOPBIX COCTOMT U3 JIBYX IUIACTUH), IIAPHUPHO COETUHEHHBIX C IIOMOIIBIO BAJIUKOB U BTYJIOK.
Hapy»xHble u BHyTpeHHHE 3B€HBS B LIeNH uepeytoTcs. CLenIeHne co 3Be3109K0M OCyIeCTBIsA-
eTCsl POJIMKOM 1, cBOOOHO CHUISIIIIUM HA BTYJIKE 2, 3aIIPECCOBAHHOMN B IJIACTUHBI 3 BHYTPEH-
Hero 3BeHa. Banuk 4 3anpeccoBaH B IUIACTUHBI 5 HApYKHOT'O 3BeHa. Banuku (ocu) Lemnei Bbl-



MIOJTHSIFOT CTYMEHYATHIMU WM TIaAKAMUA. KOHIIBI BAJTMKOB PacKJIENBIBAIOT, TO3TOMY 3BEHbBS IIEMH
Hepa3zbeMHbI. KOHIIBI IeTTH COeIMHSAIOT COCIMHUTEIbHBIMU 3BEHBSIMHU C 3aKPETNICHUEM BAJIMKOB
MITUTMHTAMH WA packKiienbiBaHueM. B ciydae HeoOX0MMOCTH HCTIOIB30BaHMS IIENH C HEYETHBIM
YHCIIOM 3B€HBEB IPUMECHSIOT CIICIIUATBHBIC TIEPEXO0HBIC 3BEHbsI, KOTOPHIE, OJIHAKO, cllabee, 4eM
ocHOBHBIC. [103TOMY OOBIYHO CTPEMSITCS IPUMEHSTH I[N C YSTHBIM YHUCIIOM 3BeHbeB. COSIUHU-
TesbHOE 3BeHO C CIYKHUT JJISI COSUHEHUS IBYX KOHIIOB I[€MH C YETHBIM YHUCJIOM IIaroB, a
MepexoIHOe 3BeHO [/ — ¢ HeueTHbIM. biaroapsi poaukam TpeHUE CKOJIBXKEHUS MEXKIY LETbI0
Y 3BE3/I0YKOM 3aMEHSETCS TPEHHEM KaueHHUsI, YTO YMEHbIIIAeT U3HOC 3yObeB 3Be3a0uek. [lmacTu-
HbI OYEPUYHBAIOT KOHTYPOM, HATOMUHAIOIMUM IU(PPY 8 1 MPUOIMKAIOIIUM IJIACTUHBI K TEIaM
PaBHOT'O COMPOTHUBIICHUS PACTSIKEHUIO.

Marepuan IIacTuH poIUKOBBIX menei — crtaib 50 (¢ 3akankoi 1o HRC 38—45); Banu-
KOB, BTYJIOK, pOJIUKOB — cTaiu 15, 20, 25 (¢ mocneayromiel eMEeHTaIue U 3aKalnKoi 10

HRC 52—60).
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Puc. 9. PosiukoBasi uenb: 1 — poJnk; 2 — BTY/IKa; 3 — MJIACTHHBI BHYTPEHHET0 3BEHA;
4 — BaJMK; 5 — MJIACTHHBI HAPYKHOTO 3BE€HA

B mammHocTpoeHHH yaiie NpUMEHSIOT OJHOPSAIHBIE pOJUKOBbIe 1enu (cM. pucd, a u 9). Ilpu
OOJBIINX HATPY3KaX U CKOPOCTAX BO M30€kaHHE MPUMEHEHHUs Iernei ¢ OONbIIMMU IIaraMmu, He-
0JIarONpPUATHBIX B OTHOIICHUH JUHAMUYECKUX HArPy30K, MPUMEHSIOT MHOTOPSIIHBIE 1Ienu. MHO-
TOpsiAHBIC IENH (IBYXpSAIHBIE — CM. pHc.4, 6) collep>KaT HECKOIBKO BETBEH OJHOPSAHBIX LIETICH,
COCIMHEHHBIX Y/IJIMHEHHBIMU Balukamu. llepenaBaemMpie MOITHOCTH M pa3pylIAlONINEe HArpy3KH
MHOTOPSIAHBIX LENeN MOYTH MPONOPLUUOHAIBHBI YUCITY PSIIOB.

Ponukosvie yenu nopmanvnot mounocmu IIPJI craHmapTu3MpoBaHbl B JMANa30HE IIAaroB
15,875...50,8 u paccunTtansl Ha paspymaromyro Harpy3ky Ha 10...30% wmensblue, yeM y neneu
MOBBIIIEHHOW TOYHOCTH.

Jlnunnoseennvie ponuxogvie yenu I[IP]] BBINOMHSIOT B YABOEHHBIM IIarOM IO CPaBHEHUIO C
OOBIYHBIMH PONUKOBBIMU. [103TOMY OHM Jierde u fenieBne oO0bHbIX. VX 11enecoo0pa3Ho npume-
HATH MPU MAJIBIX CKOPOCTAX, B YACTHOCTH, B CEITLCKOXO03IUCTBEHHOM MAIIMHOCTPOCHHH.
Bmynounvie yenu (puc.10) no KOHCTPYKIMHU aHAJTIOTMYHBI NPEABIAYIIMM. DTH LENU OTINYat0TCs
OT POJIMKOBBIX OTCYTCTBHEM POJIMKA, YTO YCIIEBIISAET LIETTh U YMEHBINAET Ta0apuThl U MacCy TIpHU
YBEJIMUEHHOW TIOIIAIN IPOEKIIUU mapHupa. B 3amemnnenue ¢ 3yObsiMu 3BE3J0UKH BXOJUT HEMO-
CPEICTBEHHO BTYJIKA; U3HAIIMBAHUE 3BE3/I0YKU 3HAYUTEIILHO OOJIbIIIEe, YeM MPHU HUCIIOTH30BaHUHT
POJIMKOBOM 1eNMU. DTU LENU U3TOTOBISIOT C IIaroM TOJbKO 9,525 MM M NMPUMEHSIOT, B YaCTHO-
CTH, B MOTOIIMKJIAX ¥ B aBTOMOOWIIAX (ITPUBOJ K pacmpeenuTeIbHOMY Baity). Llenu mokas3siBaroT
JIOCTaTOYHYIO pabOTOCTIOCOOHOCTD.

Ponuxoswvie yenu ¢ uzoenymeoimu nracmunamu [PV HaGuparoT U3 0OMHAKOBBIX 3BEHBEB, MOI00-
HBIX TIEPEXOJTHOMY 3BEHY. B CBsI3M ¢ TeM, UTO MIACTHHBI pabOTAIOT Ha U3TUO U MOITOMY 00ma-
JAIOT MOBBIIICHHON MOAATINBOCTBIO, 3TU LIETIH MPUMEHSIOT IPU TMHAMUYECKUX Harpys3kax (ynaa-
pax, 4acThIX peBepcax U T. 1.).

B o0o3HaueHWH pOJMKOBOW WJIM BTYJOYHOW IIETMHM YKAa3bIBAIOT: THI, IIar, pa3pymIarolIyro
Harpy3ky u Homep 'OCTa (wanpumep, [lens [1P-25,4-5670 I'OCT 13568 -75*}. Y MHoropsn-
HBIX IIerei B Hayasie 0003HAYeHUsI YKA3bIBAIOT YHCIIO PSAIOB.
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Puc. 10. Bry;iounas nenb: 1 — mjiacTHHbBI BHYTPEHHEI0 3BeHA; 2 — IJIACTHHLI HAPY/KHOTI'0
3BeHa

3ybuameie yenu (puc. 11) cocTosT 13 Habopa 3y04aThIX TUIACTUH 1, IIAPHUPHO COSTUHEHHBIX
MEXIy co00i ¢ momonipio BanukoB 2 (puc. 11, a). Kaxnas miiactiuaa umeer 1o aBa 3y0a co
BIIQIMHOM MEXly HUMHM JUIs pa3MelleHus 3y0a 3Be310uku. Paboune (BHEIIHUE) TOBEPXHOCTH
3yObeB ATHX IUIACTHH (TIOBEPXHOCTH KOHTAKTA CO 3BE3/I0YKAMH, OTPAHUYCHBI INIOCKOCTSIMUA U
HAKJIOHEHBI OJ[HA K JIPYroi MOJI yIJIOM BKJIMHUBAHUS « , paBHBIM 60°). DTUMH IOBEPXHOCTIMHU
KaXJ10€ 3BEHO CaJUTCs Ha J1Ba 3y0a 3Be3704KH. 3yObs 3B€37J04€K UMEIOT TparennueBUAHbIN Ipo-
¢, J{1s mpegoxpaHeHus Henu OT CX0/1a CO 3BE3/I0UEK MPEAYCMOTPEHBI BHYTPEHHHE
Hanpasisomue mwiactulbl 3. KoaudecTBo miactul 1 3aBUCHT OT nepeiaBaeMOi MOIIIHOCTH.
[TnacTHHBI B 3BE€HBSIX pa3ABUHYTHI HAa TOJIIMHY OJHOW WM ABYX IJIACTUH CONPSKEHHBIX 3BEHb-

€B. OTH IUIaCTUHBI U3roTOBIIOT U3 ctanu 50 ¢ 3akankoii 1o HRC 38—45.
d
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Puc. 11. 3y6uaras uenb: 1 — miacTuHbl; 2 — BaJMKH; 3 — HanpapJ/isiiolMe IJIACTUHBI;
4 — mapHup; 5 — npu3Msbl

JlocTonHcTBaMM 3y04aThIX Lenel Mo CPaBHEHUIO C POJIMKOBBIMU SIBJISIOTCS MEHBIINN LIYM,
MOBBIIICHHAS KHHEMAaTUYECKasi TOYHOCTh U IOITyCKaeMas CKOPOCTb, a TAKXKE MOBBILLIECHHAs
HaJIe)KHOCTb, CBA3aHHAsI C MHOTOINIACTUHYATON KOHCTpyKIneld. OTHaKO OHM TSXKelee, CII0KHEE B
W3TOTOBJIEHUM U T0pOXke. I103TOMy OHM HMEIOT OrpaHU4YEHHOE IPUMEHEHHE U BBITECHSIOTCS PO-
JIMKOBBIMHU LIECTISIMH.

Puc. 12. 3Be3104Ka BTYJI0YHOI U POJIHKOBOM Lemnei

36e300uku 0nst npusooHwix yeneil. 110 KOHCTPYKIIMU 3BE€3J0YKH HAIIOMUHAIOT 3y0UaThie KO-
neca. [Ipodusp ux 3yObeB 3aBUCHUT OT THUIIA IENHU. 3BE3J0YKH POJTMKOBOW M BTYJIOYHOM IIETICH
(puc. 12) umerot padbounii npoduis 3yda, ouepueHHBIN Tyroi OKpY>KHOCTH; 3BE3/J0YKH 3y0Oua-
ThIX 1enen (puc.13) — npsMonnHeHHbIH pabounii mpoduib. B cBs3u ¢ TeM, 4TO 3yOhs 3BE3/10-
YeK B POJIMKOBBIX Iepeiadax UMEIOT OTHOCUTEIILHO HEOONBIIYIO IIMPUHY, 3BE304YEK B POIHKO-
BBIX Iepe/layax UMEIOT OTHOCUTEIBHO HEOOBIIYIO IIUPUHY, 3BE30YKH HEPEKO U3TOTOBIISIOT
U3 JMCKA U CTYIHUIIBI, COEAMHAEMBIX 00 TaMHU, 3aKJICTIKAMU HIIU CBApKOii.



I[JISI OGHGF‘-ICHI/IH 3aMCHBI ITOCJIC U3HOCA, 3BE3J0UYKH, YCTAHABIIMBACMBIC HA BaJIaX MCKY OIIO-
paMu, B MalllMHAX C TPYIHOM Pa300pKOH JIENalT pa3beMHBIMH 10 THAMETPAIbHON TIOCKOCTH.
[T10cKkOCTh pazbeMa MPOXOAUT Yepe3 BIAAUHBI 3yObeB, IJIsl YeT0 YUCITH 3yObeB 3BE304KH PH-
XOJUTCSI BEIOUpATh YETHBIM. J[0JITOBEYHOCTD U HAJICKHOCTD IEIeH mepeaadn BO MHOTOM 3aBH-
CHUT OT MPAaBUJILHOTO BhIOOPA Mpoduiis 3yObEeB 3BE3/I0UKH, €€ ITapaMeTpOB, MaTepHalia u Tep-
MHUYECKOW 00pabOTKH.

Puc.13. 3Be3n0uka 3youarToii nenu

BaxxubpiM pakTOpOoM [UIsl yBEIMUEHUS AOITOBEYHOCTH LIETTHOM Mepeaayuu sBIseTCs IPaBUlb-
HbII BBIOOD umciia 3yObeB MeHbIIel 3Be3/10uKu. [Ipy MaaoM dunciie 3yObeB IUIaBHOCTh Iepeadn
CHIKAETCsl, Ha0JII0JaeTCsl MOBBIIICHHOE H3HAIIMBAHKE IIETTN U3-3a OOJIBIIOrO yIila OBOPOTa
[IapHUpA U 3HAYUTEJIbHBIX IMHAMUYECKUX yCcuinid. IIpu u3HOCEe apHUPOB U YBEJTUUYEHUH B CBS-
3M C 3TUM IIIara Ienb CTPEMHUTCS MOTHATHCS MO MPOPIITIO 3yObeB, IPUYEM TEM BHIIIIE, YEM
6osble yncio 3yobeB 3Be3104ky. [Ipu Gonbliom uncie 3yObeB 1axe y Majao U3HOLIEHHOM Lenu
B pe3yJbTaTe PaJUaIbHOTO CIIOJI3aHUS 10 IPO(UITIO 3y0 IIeNb COCKAKUBAET C BEIOMOM 3BE37104-
KH.

PexomentyeMble uncna 3yObeB MEHbILEH 3B€3JJ0YKH Z; B 3aBUCUMOCTHU OT IIEPEaTOYHOI0 YUCIIa

IpUBEJEHBI B Ta0J.1. MakcuManbHOe 4Hcio 3yObeB OONbILIEH 3BE310UKH Z, TAK)KE OTPAaHUYEHO:

JUIs BTYJIOYHOH 1enu Z,< 90; nist poaukoBoit Z,< 120; ans 3y6uaroit z,< 140. [Ipennoutu-

TEJIbHO MPUHUMATh HEYETHBIE YnCIIa 3yObeB 3B€3/I0YEK, YTO B COYETAHUH C YETHBIM YHCIIOM 3Be-
HBEB IIETTH CIIOCOOCTBYET 00JIe€ pABHOMEPHOMY €€ M3HAIIMBAHUIO.

Martepuan 3B€3/104€K BIOMPAIOT B 3aBUCUMOCTH OT Ha3HAYEHUS U KOHCTPYKIIMH MepeIayu.
3Be3/104KH ¢ OOJIBIIMM YHCII0 3yOheB TUXOXOJHBIX Nepeaay (10 3 M/C) MpHU OTCYTCTBUU YAAPHBIX
Harpy3oK J0MYCTUMO M3roTOBJIATh n3 uyryHa mapku CH 20, CY 30 ¢ 3akankoii. B HeGnaromnpu-
ATHBIX YCJIOBUSIX C TOYKU 3pEHUS U3HOCA, HAIIPUMEP B CEIbCKOXO03SMCTBEHHBIX MAIIMHAX, PU-
MEHSIOT aHTU(QPUKIIMOHHBIM U BHICOKOIIPOUYHBIN YyTYH C 3aKankou. [Ijist u3roToBIeHUs BEAYIINX
3BE3/104€K C MaJIbIM YUCIIOM 3yObeB ( Z, < 30) HEOTBETCTBEHHOT'O Ha3HAYECHUs IIPUMEHSIOT CTallb
20 (uemeHTalus, 3aKaJKa, OTIYCK); OTBETCTBEHHOr0 Ha3HaueHus: — ctaib 40, 50 (3akanka, oT-
MyCK); MPH MOBBIIIEHHBIX NIepeaBaeMbIxX Harpys3kax craib 40X, 45X, 45XH (3akanka, OTHycK).
Jlis BeIOMBIX 3BE3/104€K OOJIBIINX JUAMETPOB ¢ OOJIBIINM YUCIOM 3YObeB (Z, > 50), kpoMe Ie-
PEUHCIIEHHBIX MaTepHallOB, MOXKET OBbITh MpUMeHeH cepbiii uyryH CU15, CU20, CY35 u np. Ilpu
HE00X0IUMOCTH OecIIyMHOM U MJIaBHOM paboThl epeaad MomHocThio P <5 kBt u V< 8 m/c
MO>KHO M3TOTOBJIATH BEHIIbI 3B€3/I0UEK U3 MJJaCTMACC — TEKCTOJUTA, nonudopmanpaeruaa, mno-
JMaMHJIOB, YTO MPUBOAUT K CHUKEHUIO IIyMa U K MOBBIILIEHUIO JOJITOBEYHOCTH 1ieTnel (B CBSA3U
CO CHMIKEHHEM JUHAMHUYECKHUX Harpy3okK).

BceneactBrue HEBBICOKOW TPOYHOCTH IUIACTMACC MPUMEHSIOT TAaKXKE METAJUIOIIACTMACCOBBIE
3BE3J0YKH.

Tazoevie uenu

TsroBbIC 1IETIH MTOAPA3ACIAIOT HA TPU OCHOBHBIX TuTA: mactuH4areie HO ['OCT 588—81%;
pa3oopubie o 'OCT 589 85; kpyrino3BeHHbIE (HOPMATBLHOW U MTOBBIIEHHONW IPOYHOCTH) COOT-
BeTcTBeHHO o 'OCT 2319—381.



IInacmunuamole yenu ciyxat 1Jis IepeMEIeHHs] IPy30B MO/ JIIOObIM YIJIOM K TOPU30HTANb-
HOM MJIOCKOCTH B TPAHCHOPTUPYIOLIMX MalIMHAX (KOHBeWepax, NOIbEMHHUKAX, ICKalaTopax u
Ap.). OHM 0OBIYHO COCTOSAT U3 INIACTHH IPOCTOM (hOpMBI U Oceill co BTyJIKaMu Win 0€3 BTYJIOK;
JUIS HUX XapaKTepHBbI OOJbIINE IIary, TaK Kak OOKOBBIE MJIACTUHBI YaCTO MCIIONB3YIOT /IS 3a-
KpEeIUICHHs MTOJI0THA TpaHcnopTepa. CKOPOCTH IBUKEHUS 1IeTIel 3TOTr0 TUIa OOBIYHO HE MPEBHI-
matot 2...3 M/C.

Kpyenoseennvle uenu uCnonb3yroT B OCHOBHOM JUIs IIOJBECA U ITOABEMA IPY30B.

Cy1ecTByYIOT ClIELIMANIBHBIE LEIH, IEPEAAIOIINE IBUKCHUE MEX Y 3B€3/I0YKaMH C B3aMMHO
NEepHEeHANKYIAPHBIMU OCSIMU. Bannku (0cu) ABYX COCEJHMX 3BEHBEB TAKOH LIeNU B3aUMHO Iep-
IIEHUKYIISIPHBL.

Bce nenu cranaaptu3oBansl B MUpOBOM MaciTabe. OCHOBHBIM [TapaMeTPOM SBIISETCA IIar Lenu
t, KOTOPBIH BBIpa)KaeTCsl B MIJLTUMeETpax wim aroriMax. B Tabmunax 'OCTa npuBoasTCs Takxke
CTaHJapTHbBIE IUPUHBI LeTeld, MUHUMAJIBHOE YHUCII0 3yObEeB 3BE€3/J0UKH, NPEJIIbHOE YHCII0 000-
pPOTOB, TOIIyCKaeMbI€ HArPy3KH U BEC.

Pexomenoayuu no KOHCMPYUpPoOBaAHUIO UENHBIX nepeoay

1. B mpuBoax ¢ ObICTPOXOHBIMU ABUTATEISIMH LIETIHYIO TIepeaady, KaKk IPaBUIO, YCTAHABIU-
BAIOT MOCJIE PEIYKTOPA.

2. Benomyto BETBb LI€TIM PEKOMEHIYIOT pacrojarat BHU3Y BO H30exaHHe MOAXBAThIBAaHUS €€
3BEHBEB 3yObSIMH BEIyIICH 3BE3/I0UKH.

3. lns obecniedeHus JOCTaATOYHOTO CAaMOHATSKEHHUS LIEMHU He CIeIyeT JeaTh yroll HaKJIoHa JTH-
HUH IIEHTPOB 3Be3/104eK K Topu3oHTy 6onee 60°. ITpu #> 60° Ha BeoMyo BEeTBb B MecTax
HanOOJIBIIIETO MPOBUCAHUS 1IETIH YCTAaHABIUBAIOT OTTSKHYIO 3BE3/I0UKY.

4. luameTp OTTSHKHOM 3BE37J0YKU BHITIOTHSIOT OOJbIIE JUAMETPa MEHBI 3BE€3/I0UKH MepeIayH,
OHa JI0JDKHA BXOJUTH B 3alICTUICHUE HE MEHEe, YeM C TPeMs 3BEHbSIMHU IICTIH.

5. [TockomnbKy 11eTb B MOMEPEYHOM CEYSHHH He 0071a/1aeT TMOKOCTHIO, BaJIbI LICTTHOM Mepeaayn
JTOJKHBI OBITh TTapaJIeIbHBIMHE, @ 3B€3/I0YKH YCTAHOBIICHBI B OJTHOM TIJIOCKOCTH.

6. [IpumeHeHne Tpex- U YeThIPEXPSIHBIX IENeil HexXeNaTeNbHO, TAK OHU JOPOTH U TPeOYIOT 1Mo-
BBIIIICHHOW TOYHOCTH U3TOTOBJICHUS 3BE3/I0UEK M MOHTa)Ka MEepeIaun.

Bonpocut ona camonposepku

- KpaTtko onummre yCcTpoiCcTBO HENHOM Nepe1ayn.

- [lepeuncnuTe Mo MyHKTaM MPU3HAKU KIACCH(PUKAIIUHU, XapaKTePU3YIOIIHEe KOHCTPYKTUBHbBIE
0COOEHHOCTH, CBSI3aHHBIE C IETISIMU U CO 3BE3/I0UKAMH.

- YKaxuTe OCHOBHbIE JOCTOMHCTBA U HEJIOCTATKU LIETTHOM NIepeiauu M0 CPaBHEHUIO C APYTH-
MU W3BECTHBIMH BaMm Buamu nepead.

- KakoBbI JOCTOMHCTBA U HEIOCTATKU LIETIHBIX Mepeay 1o CpaBHEHUIO ¢ peMeHHbIMuU? ['ie
MIPUMEHSIOT LIEMHbIE TTepeaayn’?

- KakoBa KOHCTpYKIIMsI pOJIMKOBOM U BTYJIOUHOM 1ieTiei?

- B xakux ciydasx mpuMEHSIOT MHOTOPSITHBIE POJTUKOBBIE TETTH?

- Kakue mocTounHcTBa 1IeNMHOM niepenayn 00eCednBaloT €il MUPOKoe MPUMEHEHUE U B KaKUX
obnactsx?

- Kakue Tumnsl nieneit Hanbomnee pacpocTpaHeHbI?

- [louemy B Benocurneae npuMensieTcs nemnHas nepenaya? Kakyro npyryio nepeaady Mox-
HO HCIIOJIL30BAaTh JJISI OTOU eI ?

- ChopmynupyiiTe onpeaeseHue EeMHOro BapuaTopa.

- B uem 1ocTOMHCTBA M HEAOCTATKH IIEMHBIX NIEpeIay M0 CPAaBHEHUIO C PEMEHHBIMU?

- C yeMm cBsi3aHbl HEPABHOMEPHOCTh X0Ja LIEMHOW Mepeaadu, yAaphl APHUPOB LENH 110
3yOBbsIM 3BE3JI0YKH M KOJIcOaHUs BETBEH 1enu?

- OT 4ero 3aBUCUT MHTEHCUBHOCTh M3HOCA IIAPHUPOB LIETTH?



YepBsiuHbie Mepegaym.

Oobuue ceedenus, ycmpoiicmeo nepeoauu, mamepuasl, 001acms NPUMEHEeHUs, 00-
CMOUHCMEAa U HeOOCIMAmKU
Yepssaunas nepedaua (puc. 1) — mexanuzm 015 nepedasu 8paujeHust Mericoy anamu no-

Puc. 1. YUepBsiuHble nepeaaun: 1 — 4yepBsiK; 2— YepBAYHOE KOJI€CO

['eomeTpuuecke ocH BajoB IIPU 3TOM CKpeluBaroTes noj yriiom 90°. Benyuum sie-
MEHTOM 3/1eCh OOBIYHO SIBIISIETCS YePBAK (KaK IMPaBUIIO, TO BUHT C TPareuenaaIbHON pe3b-
0011), BeZIOMBbIM — YEepBAYHOE KOJIECO C 3yObsIMU 0c000# (OpMBI, IOJyuaeMbIMH B pe3yibTaTe
B3aUMHOT0 OrM0aHus ¢ BUTKaMu 4epBsika. [Ipu Bpamiennn yepBska BOKpYT CBOEH OCH €ro BUT-
KU IIepeMelatoTcst BIOJIb 00pa3yroleil cBoei UINHIPUYECKON TTOBEPXHOCTH U IPUBOIUT BO
BpalllaTeIbHOE JABM)KEHNE YEPBAYHOE Kojieco. [l yBenuueHusl JUIMHbI KOHTAaKTHBIX JIMHUM B 3a-
LEIJICHUH C YEPBSIKOM 3yObsl YEPBSYHOTO KOJleca UMEIOT Jyroo0pasHyto ¢popmy.

UeppsuHble nepeiadl OTHOCAT K Iepeiadam 3aieruienneM. YeppsiuHas nepegadya — 3To
3yOuaTo-BHHTOBAs Ne€peaya, IBUKEHNE B KOTOPOH OCYIIECTBIISAIOT MO NPUHIUITY BUHTOBOH Ma-
PBl, KOTOPOM, KaK U3BECTHO, IIPUCYILE TTOBBIIIEHHOE CKOJIbKEHHE.

Pa3znnyaroT 1Ba BUJa 4epBAUYHBIX Nepeiay: HHINHAPUYECKHE (C MIHHIPUYECKUMU
4epBsAKaMH, CM. puC. 1, a, 8); TIo0ouIHBIE (C TTIO0OUIHBIIN YSPBAKAMH, CM. puUC.1, 6).

Yepesaunyio nepeoayy, y uepesaKa u Koieca Komopou Oenumenvhvle U HauaibHble NOBEPXHO-
cmu YunuHOpuyecKue, Ha3vleaiom YUIUHOPUYECKOU YepeauHOll nepeoayell.

B 3aBucumocTH OT HanpaBiIeHUs TMHUN BUTKA YepBsAKa YEPBAUYHbIE MTepejaun ObIBAIOT C
IpaBbIM (MPEANOYTUTENbHEE ISl IPUMEHEHUS ) U JIEBBIM HAlPaBJIE€HUEM JINHUU BUTKA.

B 3aBucHMOCTH OT pacnosiokeHus YepBsiKa OTHOCUTEIBHO KoJieca Iepeiadn ObIBAIOT C
HWKHHUM, BEPXHUM U OOKOBBIM YepBsikaMu. PacrosoxeHue yepBsika onpezaenser oomias KOMIo-
HOBKA M3JIeNUs ¥ IPUHSTHIA COCO0 CMa3bIBaHMS 3aLlETUICHUS.

B 3aBucumoctu ot popmbl npod s BUTKA pa3inyaroT:

- apxumeioB uepBsk (ZA) (puc. 2, a) — UWIMHAPUYECKHUI YepBSK, TOPLOBHIN MpO-
¢Gbunp BUTKA KOTOPOTO SBJISETCS apXUMEI0BOM CIUPaANIb0. DTOT YEepBSIK MOJOOEH BUHTY C
TpanerneuaalbHON pe3p0oii;

- 9BOJILBEHTHBIHN uepBsik (Z1) (puc. 2, 6); uMeeT IBOJILBEHTHBIN MPO(UIL BUTKA B €r0

TOPILIOBOM CEYEHHH (KakK y Koco3y0oro kojeca);
P

Puc. 2. KoHCTpyKIIMU HWIHHAPHUYECKHX YEPBAKOB: @ — apXUMe0B; 6 — IBOJIb-
BEHTHBIN



- KOHBOJIFOTHBIN 4epBsK (ZN); ToproBbIi mpouiis BUTKA SBISIETCS YUTMHEHHOW UITH
YKOPOUYCHHOU ABOJIbBEHTONH. B KOHBOIIFOTHOM UEPBSKE PEKYIIMH HHCTPYMEHT (MIIM HaXKTAYHBINA
KPYT') YCTAHOBJICH BJIOJIb OCH CIIUPAJIH 3y0a; 3TO YJ0OHO IPU MacCOBOM IPOU3BOJICTBE YEPBIKOB,
TaK Kak MO3BOJISICT MPOU3BOAUTH OJJHOBPEMEHHYIO NUTH(OBKY ABYX CTOPOH NMpoduss 3yObeB.

B MammHOCTpOCHNHN U3 HUIUHAPUIECKUX YEPBIKOB HauboJee paclpoCTpaHEHbl apXu-
MeOo6bl yepBsKU. VX MOKHO Hape3aTh Ha OOBIYHBIX TOKAPHBIX WU Pe3b00(PE3EPHBIX CTaH-
kax. OnHako nuMoBaHUE €ro0 BUTKOB 3aTPYAHEHO, YTO CHUKAET TOYHOCTh U3TOTOBIICHUS U
HArpy304HYIO0 CIIOCOOHOCTH YEPBSIYHOM Mepeaun. JBOJIbBEHTHBIE YEPBSIKA MOKHO IITU(OBATD,
YTO MOBBIIIAET TOYHOCTH N3TOTOBIICHHS, OOeCTIeYrBaeT O0Jee MOTHbBIN KOHTAKT BUTKOB YepBsIKa
¢ 3yObsMHU KoJjieca, 6oJiee BBICOKYIO HArPY304YHYIO CIIOCOOHOCTH nepenaun. Ho Juist u3rotoBiieHus
HBOJILBEHTHBIX YEPBSIKOB TPEOYIOTCS ClIeUaIbHBIC IITH(OBATbHBIE CTAHKH. DBOJIBBEHTHBIC Yep-
BSAKH MPUMEHSIOTCS CPABHUTENHHO peiko. KOHBOMIOTHBIE YepBSIKU MU YIOT IIIOCKUM TOPLIOM
NUTM(OBATBHOTO Kpyra Ha OOBIYHBIX Pe3bOONIIH(OBANBHBIX CTaHKaX. [ T00OMAHBIE YepBAKH MO-
SBUJIMCh CPABHUTEIILHO HEJAABHO U BCJIECTBUE MOBBIIICHHON HATPY30YHON CIIOCOOHOCTH MOTY-
YaroT Bce 00JIbIIIEE paCIPOCTPAHEHNE, HO B U3TOTOBICHUH U MOHTAXE 3HAUUTEIBHO CIOXKHEE U
CUJIbHO HarpeBatoTcs. [loaToMy mo-mpekHeMy MPEeuMYIIECTBEHHOE paclipOCTPAHEHUE UMEIOT
LWIMHJPUYECKHE YEPBAKH C MPSMOJIMHENHBIM IPO(UIEM B OCEBOM CEUEHUHU.

3yObsi Ha YEPBSIYHOM KOJIECE Yallle BCEro Hape3aroT YepBSIUHOUN Pppe3oi, KoTopas mnpe-
CTaBIsieT cOOOM KOMUIO YepBsKa, C KOTOPBIM OYAET 3alleTIAThCS YepBaYHOe KoJeco. [Ipu Hape-
3aHUU 3ar0TOBKA KoJjeca U (pe3a COBEPIIAIOT TAKOE K€ B3aUMHOE JBI)KEHUE, KaKOe UMEIOT uep-
BSIK ¥ YEPBSIYHOE KOJIECO MpHU padoTe.

[To uncmy BUTKOB YEpBSIKH JIESAT HA OJIHO3aXOHbIE 1 MHOT03aXOAHbIE, 10 HAaIpaBJie-
HUIO BUTKa — JieBble Wi npaBble. Hanbonee pacrpocTpaneHo NpaBoe HaNpaBiIeHUE C YUCIOM

BUTKOB YepBsKa Zy , 3ABUCALIMM OT MIEPENATOUHOrO yncia Y ; Zy BBIOMPAIOT TakK, 4TOObI 0Oecte-

YUTh YUCIIO 3yObEB KoJeca Zp; ZU> Zymin,

OueBUIHO, YTO OJJHO3AXOHBIN UepBAK NaET HauOoJIbIIee epelaTOYHOE OTHOLICHHUE.
OpHako, ¢ yBeIMYEHUEM YHCIIA 3aX0/I0B (BUTKOB) YEpBsKA YroJ MOJbeMa BUHTOBOH JINHUU
Bo3pactaert, 4o noseimaeT KII/I nepegaun, 4To CBsA3aHO C YMEHbIICHUEM TPEHHS 3a CUET pocTa
yria Tpenus. [loaToMy oHO3aX0HBIEe (OTHOBUTKOBBIC) YEPBSIKH HE BCETJa PEKOMEHIYETCS
HPUMEHSTh.

Hns yBennuenus KIIJI nepenaun:

1) "yepBsIK 10JIKEH UMETh TBEP/YI0, OU4eHb YHCTO 00pab0TaHHYIO MOBEPXHOCTH 3yObEeB
(ckenmaTenpHA MOJIMPOBKA). MaTeprasioM Tt YepPBSIKOB CIYXKaT BEICOKOYTIIEPOINUCTHIE — KaJHMbIe
WJIM MaJIOYTJIEPOAMCTHIE [IEMEHTUPOBAHHBIE cTanu, Harpumep, C1.Y-7, Y-8, C1.50 nmu Ct.20X,
Cr.18XT'T, Ct.20XH3A;

2) BEHell YepPBSIYHOTO KoJjleca J0JKEeH OBbITh M3TOTOBJIEH U3 aHTU(PUKIIMOHHOTO MaTepua-
na - OpOH3HI;

3) cMazka JoKHA ObITh OOMIJIBHOM B 3aKPBITOM MBIJICHENPOHUIIAEMOM KOpITyCe.

B OonbIIMHCTBE Clly4aeB YE€PBSIKH U3TOTOBISIOT 32 OJHO I[EJI0€ C BaJIOM, pexe —
OTJIETILHO OT Bajia, a 3aT€M 3aKPEIUISIOT Ha HEM.



Puc. 3. OcHOBHBIE PAa3HOBU/IHOCTH YePBSIKOB U NPUHIMI 00pa3oBaHus npoduiis:
a — apXuMeJl0B; 6 — KOHBAJIKOTHBIH;
6 — 3BOJIbBEHTHbII1

Yepssaunoe xkoneco 2 (cM. puc. 1, a) 6 omauuue om Koco3yowix 3y064amvix Koiec umeem
802HYMYI0 (hopMy 3y6a, cnocoOCMEYIOWYI0 001e2aHUI0 BUMKO8 YepBsKd.

Hanpasnenue u yron nogbema 3yObeB 4e€pBSIYHOTO KOJIECA COOTBETCTBYIOT HAIIPABICHUIO
U YIIIy OJb€Ma BUTKOB YEPBSKa.

UepBsiuHbIC KOJIECa HAPE3aI0T YePBIYHBIMU (hpe3aMu U B PEAKUX CIydasxX pe3lamu,
YVKpEIIEHHBIMU Ha BPAIAIOLICHiCs OMpaBKe (JIETyYUMU pe3laMH).

UepBsiuHbIC KOJIECa U3TOTOBIISIOT IENBHBIMU (CM. puc. 1, a, 6) nnu coopubiMu (Ha puc. 1,
B IIOKa3aH BEHEIl YepBAYHOI 0 Kojieca). MUHMMAaIbHOE YUCIIO 3yObEB KOJIECA Z, i, OPEACIISAIOT

H3 yCJIOBUA OTCYTCTBUA ITOAPE3aHUA U obecreyeHus ,HOCTaTOqHOﬁ IMOBCPXHOCTHU 3alCTIIICHUA.

28

I[J'ISI CHJIOBLBIX IIEpeaavd pCKOMECHAYCTCA IIPUHUMATD Zamin = , BO BCIIOMOI'aTCJIbHBIX KMHCMATH-

4YeCKHUX mepefayax Z2min = 17+18 Makcumamsmoe wncio 3yObEB HE OIPaHHYEHO, HO B CHJIOBBIX
nepeaayax yvaie npuHumaiot S0—60 (10 80). B kuHemMaTuyeckux nepenadax Z2 MOXKET JOXO-
muth 1o 600—1000.

Yepessaunylo nepedavy, nOKA3aHHYIO HA pI/IC 4, Ha3blea}om 271000UOHOU.

BuTtku ee yepBsika pacnoyioxKeHbI Ha TII000MIHON (TOPOBOI) MOBEPXHOCTH. DTa Mepeaadya
MOSIBUJIACH CPABHUTEIHLHO HEJJABHO, UMEET MOBBIIICHHYIO HATPY30YHYIO CITIOCOOHOCTH (B 1,5—2
paza Goibiiie, 4eM y OOBIYHBIX YEPBSIYHBIX TEpeiad), TaK KaK JIMHUAS KOHTAKTa B TJIOOOHTHBIX
nepegavyax pacroiaraetcs OJaronpusTHO, YTO YIAy4IIaeT yCIOBHS I 00pa3oBaHUs MAaCISHBIX
KJIMHBEB, U B 3aIICTIJICHUN HAXOUTCS OOJIbIIIee YHCIIO 3yOhEeB KOJleca M BUTKOB UYEPBSKA.

I'mobouanbie nepeaaun TpeOyIOT MOBBIMIEHHOW TOYUHOCTH U3TOTOBIEHUS M MOHTAXa, HC-
KYCCTBEHHOTO OXJIAKJICHUS. DTH Mepeadl MPUMEHSIOT PeXe, YeM ITUITHHAPUIECKHE.

Yepsaunvie nepedauu, Kaxk u 3youamole, Mo2ym 0bimv KOPpUSUPOBAHHLIMU.

KoppurupoBanue 4epBSUHbIX Iiepeiad OCYIIECTBISIETCS TaK XKe, KaK U 3y04arhIX, T. €.
paauaIbHBIM CMEIIEHUEM HHCTPYMEHTA OTHOCUTENIBHO OCH 3arOTOBKU ITPH HApE3aHUU.

Koppuruposanue nepeaaun ocymecTBIsSIOT TOIBKO 3a cueT Kosieca. Koppuruposanusie
KoJIeca Hape3aroT Ha TeX YK€ CTaHKaX U TeM K€ MHCTPYMEHTOM, YTO U HEKOPPUTHPOBAHHBIE.
KoppurupoBanue B OCHOBHOM IPUMEHSIIOT JUIsl BOMCBIBaHUS NIEPEJAUN B 3aJaHHOE MEKOCEBOE
paccTosiHue.

B MammHOCTpOEeHNN NIPENMYILIECTBEHHO IPUMEHSIOT HEKOPPUTHPOBAHHBIE YEPBSIUHbIE
neperavu.

Mamepuanst uepesaunoil nepedayu.



Martepuanbl B UepBIYHOMN Nepeiadye JOKHBI UMETh B COYETAHUN HU3KHUM KO3 PUiineHT
TpeHusi, 00J1a7aTh MOBBIIIEHHON N3HOCOCTOMKOCTBIO M TOHM)KEHHOW CKJIOHHOCTBIO K 3a€JJaHUIO.
OOBIYHO ATO Pa3HOPOIHBIE MAaTEPUAJIBL.

UepBsiky U3rOTOBJISIOT B OCHOBHOM U3 ctajneit mapok 40, 45, 50 (pexe u3 craneit 35, Ct5)
¢ 3akankoi 1o HRC 45-55; 15X, 20X, 40X, 40XH, 12XH3, 18XI'T ¢ neMeHTaLeH U 3aKaJIKOMH
no HRC 58—63.

UYepBsiuHble Kosieca (1M UX BEHIIbI) U3TOTOBISIOT TOJIBKO U3 aHTU(PPUKIIMOHHBIX CILIa-
BOB.

[Tpu cKOpOCTAX CKOJBKEHUS 10 2 M/C 1 OOJIBIINX AMAMETpax Kojec Uil UX U3TOTOBIIE-
HUSI MO>KHO MCIIOJIB30BaTh 4yryHbl Mapok CU15, CY20, CY25; 1o 6 M/c — NpUMEHSIOT aloMH-
HHEBO-Xee3ucToie Opon3bl bpA9XK4 (ipu 3TOM YepBsSK TOJDKEH UMETh TBEPJIOCTh HE MEHEE
HRC 45), no 25 m/c u anmutenbHO# paboTe 6€3 nmepepbiBa MPUMEHSIOT OJIOBSIHUETYIO OPOH3Y
bpOIO®, onopsiHHO-HUKENEBYIO OpoH3y bpOH®.

Jyist ToJTydeHurst BRICOKMX KaueCTBEHHBIX IMOKA3aTeNeH mepeiauu MPpUMEHSIOT 3aKaJIKy 10
tBepaocTu > 45HRCy, nundoBanue u moimpoBaHue BUTKOB YepBsKa. B cTapbIx peaykropax
HAIIUTH TIPUMEHEHUE 3BOJIbBEHTHBIC YePBSKH TUIA ZI, a IepCIIeKTHBHBIMU SBJISIOTCS HEJIMHEHYa-
ThIe: 0OpazoBaHHbIe KoHycoM Tuna ZK wnu Topom tuna ZT (o uzobperenuto npod. I'. Human-
Ha). Paboune mMOBepXHOCTH BUTKOB HEJTMHEHYATHIX YEPBIKOB MUIH(YIOT C BBICOKOH TOYHOCTHIO
KOHYCHBIM HJIM TOPOUTHBIM Kpyrom. [lepenaun ¢ HeqnMHeuaThIMU YePBSIKAMU XapaKTUPU3YET
MOBBIIICHHAS] HATPY304HAsI CIIOCOOHOCTb.

TepMo0oOpadOTKy — yay4llIeHHe TPUMEHSIOT [l Tepeaayl Manoi MomuocTH 1o 1,1 kBT.

Takum oOpa3om, /Ui CUIIOBBIX Mepeaay cleAyeT MPUMEHSATh YBOJIbBEHTHbIC HEJIHMHEeH a-
TBIC YEPBSIKH.

3y0OuaTbie BEHIIbl YePBSIYHBIX KOJIEC U3TOTOBISIOT IPEUMYIIIECTBEHHO U3 OPOH3BI, pexke
U3 JIATYHU WU YyT'yHA, IPUYeM BBIOOp MapKu MaTepualia 3aBUCHT OT CKOPOCTU CKOJIBXEHHUS V.

Marepuassl BEHIIOB YEPBSIUHBIX KOJIEC [T0 Mepe yObIBaHUS aHTU3AJUPHBIX U aHTU(DPHK-
IIMOHHBIX CBOMCTB M PEKOMEH1YEMBIM JJIs IPUMEHEHUS CKOPOCTSAM CKOJIBKEHUSI MOYKHO YCIIOB-
HO CBECTH K TPEM IpyIIIaM.

I'pynna 1. Onossinabie 6pon3bl (Mapok bpO10®1, BpO10HI®1 u np.), npuMeHsI0T pu
BBICOKHX CKOPOCTSAX CKOJIbXKeHHs (V= 5...25 m/c). O0naanaroT XOpOIUMH aHTH3aIUPHBIMH CBOM-

CTBaMH, HO UMEIOT HEBBICOKYIO IIPOYHOCTb.

I'pynna Il. be3onoBsiHHBIE OPOH3BI U TATYHH PUMEHSIOT IIPU CPETHUX CKOPOCTAX
ckonbxkeHus (Vg 10 3...5 m/c). Yaie apyrux NpuMEHsIOT alllOMUHUEBYIO OpPOH3Y MapKu
BpA9X3JI. Dta 6poH3a MMEET BHICOKYIO MEXaHUYECKYIO IPOYHOCTh, HO 00J1a1a€T MOHMKEHHBI-
MU aHTH33JIUPHBIMU CBOMCTBaMH, TO3TOMY €€ MPUMEHSIOT B nape ¢ 3akaneHHbiMu (H > 45
HRC,) nunpoBaHHBIMU U TTOJIMPOBAHHBIMH YEPBIKAMHU.

I'pynna L. Cepeie uyryns! mapok CU15, CH20 npuMeHSIOT IPH MaJIBIX CKOPOCTAX
cKoJbkeHus (V< 2...3 M/c).

ITpu BEIOOpE MaTepuana Kojeca IpeBapUTENIbHO ONPEAEIAI0T 0)KUAAEMYIO CKOPOCTh
V CKOJIBXKEHHUS], M/C:

v, =0,45-10°n3[T,

rae n1 — mua s 7o — B Hwm.

MexaHudecKkre XapakTEPUCTHKHU JUTsl Harnbosiee paclipoOCTPaHEHHBIX MaTEPUaiOB BEHIIOB
YEepBSAYHBIX KOJIEC IPUBEICHBI B Ta0I. 1.

[IpakTrka mokasasna, 9To OOJIbIIIee COMPOTUBICHUE N3HANMBAHUIO OKA3BbIBAIOT 3YObs
BEHI[OB, OTJIUTHIX IIEHTPOOEKHBIM CITIOCOOOM.
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Tabnuma 1. MexaHnueckne XxapakTepUCTUKH MaTePUAIOB BEHIIOB YEPBSIYHBIX KOJIEC

I'pynma Mapka Cnoco6 o7 | o, |0, | Cropocts
MaTtepuanal OpOH3BI, OTJIMBKH >—— CKOJIbKECHUSI
4yryHa H/mm v
s, M/c
I bpO10H1®1|LlenTpobexnsbriii|165(285| — >5
BpO10d1 B kokunp  [195(245 — >5
bpO10d1 B necok 132|215| — >5
I BpA9X3JI |Lentpobexnsiii|200|500| — 2.5
BpA9XK3JI B xokuns  |195(490| — 2..5
BpA9XK3JI B necok 195(395 — 2.5
11 CUul15 B mecok — | — 320 <2

[Ipumedanue. o7 — npenen TEKy4ecTH; O, — BPEMEHHOE CONIPOTUBIIEHUE; O, — IIpe-

JIeJ1 IPOYHOCTHU IIPU U3TUoeE.

OTH 3aBUCHMOCTH HUCIIOJIB3YIOTCS TIPH JUTUTEIBHOM CPOKE CITY)KOBI M Harpy3ke, OJIM3Kou K
IIOCTOSIHHOM.

JlonyckaeMble HalpsHKSHUST M3ri0a Ui BCEX MapoK OpoH3

o =0,250; + 0,080,

J1ns IpOBEpKHU YEPBAYHBIX Iepeiad Ha IIPOYHOCTH NPH KPaTKOBPEMEHHBIX IIeperpy3Kax,
NPUHUMAIOT CIICAYIOIIUE MPEACIbHBIC I0MYCKaeMbIe HANIPSKCHUS: OJIOBSIHHBIC OPOH3bBI
Onpmax = 407 ; 6pon3a BpAXK9-4 o pmax =207 Onpmax = 0,807 47151 GpOH3BI BceX Mapok.

Koncmpyxmuenvie snemenmol uepssauHoll nepeoayu

B GonbumHCTBE CllyyaeB YepBSK U3TOTOBIIIOT Kak OJIHO Lienoe ¢ BanoM. [Ipu koHCTpyH-
POBaHWU YEpPBSIKA JKENATEILHO UMETh CBOOOIHBIN BBIXO] HHCTPYMEHTA IPU HAPE3aHUU U IIUTH-
(oBaHUU BUTKOB (IIEPOXOBATOCTh pabOUMX MoBEpXHOCTEH BUTKOB Ra < 0,63 MkM).

C 1enbr0 S5KOHOMHH OpPOH3bI 3y0UaThIi BEHEI YePBIYHOTO KOJIeCa U3TOTOBIISIIOT OTACIIBHO
OT YYT'YHHOT'O MJIM CTAJIbHOTO LIeHTpa. B 3aBUCcHMOCTH OT crioco6a CoeIMHEHUs BEHIIa C LIEHTPOM
pPa3IUYaoOT CIEAYIOIINE KOHCTPYKIIMU YEPBSUHBIX KOJIEC:

1. C HanpeccoBaHHBIM BEHILIOM — OpPOH30BBIN BEHEIl HACAXKEH Ha CTAJIbHOMN LIEHTp C
HaTAroM. Takylo KOHCTPYKIIUIO IPUMEHSIOT MTPHU HEOOJBIINX THAMETPaX KOJIEC B MEIKOCEpHU -
HOM IIPOU3BOJICTBE.

2. C npuBepHYTHIM BEHILIOM — OpOH30BbIH BeHell ¢ (hIaHIeM KpPemnsaT O0JATaMU K LIEHTPY.
®drnaHell BBIMOIHAIOT CHMMETPUYHO OTHOCUTENILHO BEHIIA /Il yMEHBIIEHUS J1eopMaliuii 3yObeB.
DTy KOHCTPYKIIMIO IPUMEHSIOT TIpH OonbInx Auamerpax koiec (> 400 mm).

3. C BeHIIOM, OTIIUTHIM Ha CTAIbHOM LIEHTPE — CTAIbHOM LIEHTP BCTABISAIOT B METAJLIH-
4ecKkyro (popMy (KOKHIIB), B KOTOPYIO 3aJTMBAIOT OPOH3Y /IS TTOTYUEHUS BEHIIA. DTy KOHCTPYK-
IIUI0 IPUMEHSIOT B CEPUITHOM M MAacCOBOM ITPOU3BO/ICTBE.

Kpermnnenue BeHI1a K CTyIUIIEe TOJDKHO 00eCIieunBaTh (PUKCAIMIO KaK OT TPOBOpOTa (0ce-
Basl CUJIAa YEPBSIKA = OKPY>KHOM CHJIE KOJIeca), TaK U OT OCEBOIro "CHATHSA" BeHLA (OKpYy:KHasl cuja
YyepBsiKa = OCEBOM CHJIE KoJeca).

Bo Bcex paccMOTpeHHBIX KOHCTPYKIMAX YMCTOBOE 00TauMBaHUE 3arOTOBKHU KoJieca U
Hape3aHue 3yObeB IPOU3BOAAT IOCIIE 3aKpEIICHHsI BEHIa Ha IIeHTpe. LIeHTp MoKeT cocToATh U3
JIMICKa U CTYIHIIBI, pa3Mephl UX JIEMEHTOB OIMPEEIISIOT 10 COOTHOIIECHHUSIM, PEKOMEH Ty EMbIM
JUI WIMHAPUYECKUX 3yOUaThIX KOJIEC.

YepBsiuHOE 3alleTIEHUE YYBCTBUTEIFHO K OCEBOMY CMelIeHUI0 Koseca. [ToaTomy B uep-
BAYHBIX IIepeAavax NpeayCMaTpUBAIOT PETYIMPOBAHNE TIOJ0XKEHUS CPEAHEN IIIOCKOCTH BEHIIA
KoJIeca OTHOCHTEIHLHO OCH YepBsKa. PerynupoBaHue BHITOIHAIOT OCEBBIM MIEPEMEIIEHUEM Bajia ¢
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3aKpeIJIeHHBIM Ha HeM KosiecoM. [lepemeriienne Baga OCyIEecTBISIIOT MOCTaHOBKOM MO (pyiaHIIbI
MPUBEPTHBIX KPBILIEK MOJIIMITHUKOB Habopa ToHKUX (=~ 0,1 MM) MeTaIMUeCKUX MPOKIAJA0K UIH

IMPUMCHCHHUECM BHHTOB, BO3,H€ﬁCTBy1—OH.[HX Ha NOJAUIMITHUKHA 4€PE3 HAXKMMHBIC [IaiOBI.

Ilepeoamounoe uucno uepgauHoll nepedauu u ONPENEISIOT U3 YCIOBHS, YTO 33 KaXKIbIN
000pOT YepBsiKa KOJIECO ITOBOPAUYMBACTCS HA YUCIIO 3yObEB, PABHOE YHCITY BUTKOB YEPBSIKa,

u=2,/2
2/, (1)
TAC Z2 — YUCIIO SY6I>CB KOJIECa qepBHqHOﬁ nepeaavuu; Z1 — YHCJIO BUTKOB YCpBsKa.

Hocmouncmea uepesaunvix nepeoau:

- BO3MOYKHOCTb TTOJTy4eHHs OOJBIINX MepeJaTOYHbIX Yncel (0JHOM mapoit — oT 8§ 110
100, a B kuHeMaTHueckux nepegayax — 10 1000);

- IJIAaBHOCTb U OECIIYMHOCTb pa0OThI;

- BO3MOKHOCTb BBIIIOJIHEHHUSI CAMOTOPMO31Iel nepeaayn (py4Hble Ipy3010beMHbIE Ta-
H);

- neMiupyromye CBOUCTBA CHUXKAIOT YPOBEHb BUOpAIMK MAILIUH;

- BO3MOKHOCTb TTOJTy4€HHS TOUHBIX H MAJIBIX TIEPEMEICHUA;

- KOMIIAKTHOCTb U CPAaBHUTEIBHO HEOOJIbINAS Macca KOHCTPYKIUH ITepeJayuu.

Heoocmamxku:

- B OTJIMYHUE OT 3BOJIbBEHTHBIX 3allCIUICHUH, I1e Mpeo0iiaaeT KOHTAKTHOE KaueHUe, BU-
TOK YepBsKa CKOJIB3UT 10 3y0y Koseca. CiieoBaTeIbHO, YEPBIYHbIC IEpeaadd UMEIOT "'TIo orpe-
neneHuro" ouH (GpyHIaMeHTaIbHbIN HEAOCTATOK: BBICOKOE TPEHHE B 3alCIIICHHH;

- cpaBHuTenbHO HeBbicokui KIIJ (0,7—0,92), B camoropmossux nepenayax — 10 0,5
BCJIEJICTBHE OOJBIINX MOTEPh MOIIHOCTH Ha TPEHUE B 3allCTIJICHUH;

- CWIBHBII HarpeB Nepeauu MpH JUTHTEIBHON paboTe BCIIEACTBHE TTOTEPh MOITHOCTH Ha
TpEeHUe, KOTOPBIN BhI3bIBAET 3HAUUTEIBHOE BhIIEJICHUE TEIlIa, KOTOPOe HE0OOXOAUMO OTBOJIUTD
OT CTEHOK KOpIyca. DT0 00CTOSTEIHCTBO OTPAHMYMBAECT MOITHOCTH IMPAKTHYECKH TPHUMEHIEMBIX
nepenay npenenom 10-20 kBT, 3aT0 A5 MaIbIX MOIIHOCTEH 3TH Mepejaun HalluId caMoe LIHPO-
KO€ MPHMEHEHHE;

- He00XO0AMMOCTh IPUMEHEHUS /TS KoJleca I0POTuX aHTU(PPUKIIMOHHBIX MaTEPUAJIOB;

- IOBBIIIEHHOE M3HAIIMBAHKE U 3ae/IaHNE;

- HE00XOAUMOCTb PETYIUPOBKH 3aLIECTICHUS.

Kpome Toro, moMuMoO TOCTOMHCTB M HEAOCTATKOB, YUEPBSIYHBIC TIEPEIaYd UMEIOT BaKHOE
CBOWCTBO: dgudiceHue nepedaémes mobKo Om yepssaKa K KoJecy, a He Hao0opoT. Hukakoit Bpa-
HIAIONTNI MOMEHT, IPHJIOKEHHBIHN K KOJIeCy, He 3aCTaBUT BpaIlaThCs YepBsiK. IMEHHO TOATOMY
YyepBsYHbIEC epeaydl HaXO AT IPUMEHEHHE B OJbEMHBIX MEXaHU3MaX, HAllpuMep B TU(Tax.
Tam ar1eKTpoABUraTeNh COSANHEH C YEPBSIKOM, a TPOC MACCAKHUPCKON KaOMHBI HAMOTAH Ha Bajl
YepBSYHOr0 Kojieca BO N30eKaHNe CaMOIIPOU3BOJILHOTO OIYCKaHMS WM MaJleHusl.

3TO CBOWCTBO HE HAJIO MyTaTh C PEBEPCHBHOCTHIO MEXaHN3Ma. Besb HampaBieHue Bpa-
IIEHUS YepBsIKa MOXKET OBITh JI0OBIM, IPUBO/S JIUO0 K TOABEMY, JTUOO K CIIYCKY TOM ke TU(TO-
BOM KaOWHBI.

YeppsiuHble Niepe1aunl MIPUMEHSIOT B MEXaHU3MaX JICIEHUS U [0J1aul 3yOOpEe3HBIX CTaH-
KOB, ITPOJIOIBHO-(PPE3EPHBIX CTAHKOB, TITYOOKO PACTOYHBIX CTAHKOB, TPY30MOTBEMHBIX U TATO-
BBIX JIeOeIKax, TallsX, MEXaHU3MaxX Mo JbeMa IPy30B, CTPE U OBOPOTAa aBTOMOOMIIBHBIX U XKe-
JIE3HOJIOPOXKHBIX KPAHOB, SKCKaBaTopax, M Tax, TpouIeHOycax 1 qpyrux MallnHax.

YepBsiuHble NIepe1aun BO H30€KaHNE UX TIeperpena MpenoYTUTEIbHO UCIIOIb30BaTh B
IPUBO/IAaX NEPUOANYECKOI0, a HE HEPEPHIBHOTO ACHCTBUS.

T'eomempuueckoe coomnouienue pazmepos 4epeauHoil HeKOPPULUPOBAHH O nepedayu ¢ ap-
XUMEOO0BbIM YEPBAKOM
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B uepessiunoil nepedaue 6 kavecmee pacuemuo2o Mooyis NPUHUMAIOM 0Ce80L MOOYilb
YepeaKa m, pasHulil OKPYICHOMY MOOYIIO Yepauno20 Koneca My . 3HauCHUs MOAYJIS m 4epBsiu-
HBIX TTepeaayd CTaHIapTU3UPOBaHbI (Tadm. 3).

Tabnuna 3. 3naueHust MOAyYJIS m ¥ KO3 UIMEHTa THaMeTpa YepBsaka (
m, mm|1-i1 psan|2,0] 2,5 13,15/ 4,0 (5,0 | 6,3 |8,0{10,0{12,5{16,0
2-i psin|3,003,5(6,0|75]| 12
g |1-#psan|8,0{10,0(12,5|16,0{20,0({25,0
2-i psan|7,1) 9,0 |11,2{14,0{18,0|22,4

B MUJIIMHAPUYCCKUX YCPBAYHBIX IIEpCaadax ¢ apXuMEAOBbIMU YCPBAKaMU 1Iar YCpBiAKa p

U 11ar 3yObeB YepBAYHOTO KoJieca paBHbI MEXKIY co00il (puc. 5):
p=7m )

de

da M2
_
daZ

o

W
N —— N
dn |

di !
d(11

b, g st l

Puc. 5. I'eomerpuyeckne mnapaMeTpsl YepBA4YHOM Nepeaadyu

Ocnosnbvie Kpumepuu pabomocnocoOHOCmu YepeAUHbIX nepeday u pacuem ux Ha NPoOYHOCHb

B uepBauHOM nepenaue UMeeT MECTO MOJIEKYJIIPHO-MEXaHWYECKOe N3HammBanue. [lpu
OO0JIBIINX KOHTAKTHBIX HAPSDKEHUSIX MITH YAETbHBIX JaBIEHUSIX MPOUCXOAUT pa3pylLIeHHE 3a-
[IMTHBIX MJIEHOK U IUIACTUYECKOE Ae(POPMUPOBAHNUE, B PE3Y/IbTATE CHIIBI MOJIEKYJIIPHOTO CLEI-
JIEHWS IPUBOJAT K CXBaThIBaHUIO. [Ipoliecc BOSHUKHOBEHUS U Pa3BUTHS NTOBPEKICHUN ITOBEPX-
HOCTEW TPEHHUS BCIIEICTBUE CXBAThIBAHUS B TEXHUKE HA3bIBAETCS 3aedaHuem. Y CKOpEHHOE To-
BBIILIEHUE TEMIIEPATYPhl BO BPEMsI CXBaThIBaHMsI IPSMO NPONOPLMOHAIBHO CKOPOCTH CKOJIbXKE-
HUS, KO3()PUIHEHTY TpeHHs, KOHTAKTHOMY HalpsDKEHUIO, a TaKKe 00paTHO MPONOPLHUOHAIBHO
CYMMAapHOM CKOPOCTH KOHTAKTHPYIOIIMX TOYEK OTHOCUTEIBHO 30HBI KOHTAKTA U IPUBEIEHHOMY
pannycy KpUBU3HBI.

PaboTocrnocoOHOCTh YepBAUHOM Mepejaun OrpaHUuNBACTCA:

1) cTolikocThi0 pabo4Kx MOBEPXHOCTEH 3yOheB;

2) n3ruOHON MPOYHOCTHIO 3yObEB;

3) mpeaenbHON JOIMYCTUMOM TEMIIEpaTypoi Maciia Uik KOpIyca;

4) NIPOYHOCTBIO U KECTKOCTBHIO YEPBSIKA.

B uepBsiuHOI mape MeHee MPOYHBIM AIEMEHTOM SIBIIsSIETCA 3y0 KoJieca, ISl KOTOPOTro BO3-
MOYKHBI BCE BUJIbI Pa3pyLICHUN U MOBPEXKACHUH, BCTpEUaoLecs B 3y0UaThIX epeaayax.
Bonpocwt 012 camonposepku
- B uém 3akirouaercs NpUHIMI KOHCTPYKIIMY YEPBSIUHOM nepenayun?

- KakoBBI JOCTOMHCTBA M HEAOCTATKU YEPBAYHBIX IIEpenay?
- Kakoe cBOMCTBO UepBsIYHOM Mepeaun OTIIMYAET €€ OT IPYrux nepenay?
- [Touemy depBsiUHBIE IEpEAAYN HE PEKOMEHIYIOT IPUMEHATH TP OOJIBIINX MOIIHOCTSIX?
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- Kak ocymiecTBisroT MOAM(PUKAIHIO 3alIETUICHUS B YEPBIYHBIX MTepeaadax’?
- KakoBsl MaTepuaisl U BUABI TEPMOOOPAOOTKY JIJIS IeTAICH YSPBSIUHBIX Tiepenaq?

MexaHu3MBbI IBHKEHHS C 0CTAHOBKAMH

B aBTOMaTHYeCKH M TTOJTyaBTOMATHYECKH JICHCTBYIOIIUX MAIlIMHAX BCTPEYACTCS HEOO0X0-
JUMOCTD MEPUOMYECKU COOOIIATh ABM)KEHHUE BEOMBIM 3BEHBSM C MOCJIEIYIOIIeH MOIHOM ocTa-
HOBKOH1, BpeMsi KOTOPO MOKET OBITh 3aJJaHHBIM.

- XpanosBhble;

XpanoBoi MEXaHU3M C Beayllel co0auKkoi U CTOMKOM 4 (CM. TUTaKaT) CIYKHUT JJIs TIpe-
00pa3oBaHMs BO3BPAaTHO-BpAIIATEILHOTO ABM)KEHUS KOpoMbIcaa 1 ¢ cobaukoil 2 B IpephIBUCTOE
BpaliaTesbHOE JIBI>KEHHE (B OJIHOM HAIpaBlieHUH) XxparnoBoro kozieca 3. Cobauka 5 ¢ mpyKuHOM
6 He AI0T KOJIECy BpallaTtbes B 0OpaTHYIO cTOpoHY. Briciias mapa oOpa3zoBaHa co0aukoii u xpa-
MOBBIM KOJIECOM. MEXaHW3M MOXET MMETh BXOJHOE 3BCHO M C BO3BPATHO-IIOCTYHATEILHBIM
JBUKCHHUEM.

XparoBblii MEXaHU3M TPUMEHSIOT B Ka4€CTBE 3aJICPKUBAIOIICTO YCTPONUCTBA — HAIp., B
rpy30N0aBEMHBIX MAaIIMHAX (3yOuaToe KOoJeco COoequHEHO ¢ OapabaHoM neOEnku, u cobauka
yaepkuBaet 6apabaH OT 0OpaTHOTO pacKpyIMBAHUS O] TSHKECTHIO MOJHUMAEMOro Tpy3a). Xpa-
MOBBIA MEXaHU3M HCIIOJB3YETCs B Yacax C MPY>KUHHBIM 3aBOAOM (IIPH 3aBOJIE YaCOB OH MPEAOT-
BpaIllaeT CaMOIIPOU3BOJILHOE PACKPYIHBAHHUE 3aBOIHOM MPYKUHBI).

Puc.. XpanoBoit MexaHusm

- MAJIbTHHCKHE;

[IpeobpasyeT HempephIBHOE BpaIleHHE BXOHOTO 3BEHA - KpuBoImUiial B mpepeIBUCTOE (C
OCTaHOBKAaMH) BpallleHUE BBIXOJHOTO 3BEHA - KpecTa 2. MexaHu3M UMeeT CTOMKY 3 M BBICHIYIO
napy, 00pa3oBaHHYIO IIEBKOW KPHUBOIIIUIIA U TTa30M KPECTa.
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Puc. ManbTuiickuii MEXaHU3M

ManbsTHiCKHE U XparoBble MEXaHU3MBI IIUPOKO MPUMEHSIOTCS B CTAaHKaX M MPHOOpax.
- 3Be3/4aThle.
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PHNEMOKONMA \\

KaOpoRGE OKHOG
NPOPess NonNacTH

MANETHACKAN KpacT

nepdopalMoHHLIa
OTEEQRCTHA

L T T T L T T

NPHBOAHAR
WECTaRHA

cKaukoBbll Dapaban FKCLEHTPWE

Hcnoab3oBanne MaJbTHIICKOTO MeXaHH3MA B KHHONPOEKTOpe
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6 cemecTp

BUJIbI JE®OPMAIIUMN.
KPATEPUU MPOYHOCTH.
PACYET HA IPOYHOCTbDB 1 ) KECTKOCTHb.

PACTSI’)KEHUE U CXKATHUE. CABUT. KPYUEHUE. U3T'UB CTEP)KHEN

OceBoe PACTAKEHHE - C2KATHE

lMpodonbHbie cunbi 8 NonepeYHbIX ceYeHUsIX

Ion pacmaoscenuem (cocamuem) NOHUMAIOT TAKOW BUJ| HATPY>KEHUS, IIPU KOTOPOM
B IIONEPEYHBIX CCUCHHSAX CTEPIKHS BOSHUKAIOT TOJILKO MPOAOIIbHBIE citbl N , a mpodne CHIoBbIe
(bakTOpBl paBHBI HYIIO.

PaccMOTpHM OHOPOIHBIIN MPAMOIMHEHHBIN CTEpXKEHb JIHHOM | ¥ miomanpio momeped-
HOTO CeYeHUs A, Ha IByX KOHIIaX KOTOPOTO MPHJIOKEHBI ABE PaBHbIE 110 BEJIMYMHE U MPOTHUBOIIO-
JI0)KHO HAIpaBJICHHBIC IIEHTPAIIbHBIC MTPOIOJIbHBIC CHIIbl P (puc. 2.2, a).

Ilpooonvnaa cuna — BHyTpeHHEE YCUIIME, PAaBHOE CyMME IPOEKIUI BCeX BHEIIHUX CHII,
835MbIX C OOHOU CMOPOHbI OM ceveHus, Ha ocb crepkHs. [Ipumem crnenyrouiee npasuno 3Haxkoe
0714 RPOOOILHOU CUIbL: PACTATUBAIONIAS IPOJOJIbHAS CHJIA MOJO0XKHUTENbHA, CKUMAOIIas — OT-
punarensHa (puc. 2.1).

N > N>0
- >
N <0 N <0
—- G

Puc.2.1

ITomecTM Havano MIOCKON CHCTEMBI KOOpAWHAT YZ B LICHTPE TSAKECTH JICBOI'O CCUYCHMUS, a
OChb Z HaIlpaBUM BJIOJIb IPOJIOJIBHON OCH CTEPKHS.

Z[J'ISI OIPEACIICHUS BCIIMYNH BHYTPCHHUX y'CI/IJ'II/Iﬁ BOCIIOJIB3YEMCS METOAOM ceueHui. 3a-
JaBasi HCKOTOPOEC CCUYCHHE HAa PAaCCTOSIHUEC Z (0 <z< |) OT Ha4ajla CUCTEMbI KOOPAHWHAT U paC-
cMaTpuBagd paBHOBCCUC JIEBOM OTHOCHUTEIILHO 33JJAHHOTO CEYEHMS YaCTH CTCPIKHA (pI/IC 22, 5),
IIPUXOJUM K CIEAYIOIEMY YPABHEHUIO:

>z=-P+N,=0

1

OTKYyJa CIEAYET, YTO

N, =P

CJ'IeJIOBaTeJ'ILHO, IpoaojibHasA Cujia B CCHCHHU YHCJICHHO paBHA CYMMC HpOGKHI/Iﬁ Ha OCb
CTCPIKHA BCEX CHII, PACIIOJIOKCHHBIX IO OJHY CTOPOHY CCUCHUA

N, = ZP(2)
omc (21)
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Hcrkarouaemoie yuacmiu
Puc. 2.2

JU1st HarJISITHOTO MIPECTABIICHUS O XapaKTepe pacipeesieH sl MPOJOIbHBIX CHII TIO JTHHE
CTEpXHSI CTpOUTCs snwpa npoooavusix cua N . Ocklo abCIUCC CIYXHUT OCh CTCPXKHS.
Kaxnas opauHata rpaduka — npojosibHas cuia (B MacuTade cuil) B JaHHOM CEUEHUH CTEPXKHSL.

Omiopa MO3BOJISIET ONPEACTHTh, B KAKOM CEUCHHUH JCHCTBYET MaKCUMAIIbHOE BHYTPEHHEE
yeunue (Hanpumep, HaWTH Nmax Tpu pacTshkeHuu-cxkaTuu). CedyeHue, rie JeHcTBYeT MaKCH-
MaJlbHOE ycuine Oy/ieM Ha3bIBaTb ONACHBIM.

PaccMOTpuM HECKOJIBKO IPUMEPOB ONpEAETICHHUS BHYTPEHHUX CHUIL

Mpuwmep 1.

[Tycth MMeeTcsl cTepeHb MOCTOSIHHOTO IMONEPEYHOro CeUeHUs, HarpyKeHHbIH cuiiaMu
2P w 3P Bnoip MpOJOJBHONM OCH CTEpXKHS, TOKa3aHHBIA Ha puc.2.3. OmnpeaenuTs BETUIUHY
BHYTPEHHUX CHIL

3F 2P
------ [ PR ————
fr] o
Fu
Z&Mx J% ------- 2F
—r
L 1i; iF 2F
[t — - — - ——— - — - —— == —] -
o 22 .
B ':*J
2F
z; i
[T -
Puc.2.3
Pewuenue.

CTep)KeHB MOXKET OBITh pa3aciICH Ha JiBa y4aCTKa, 'paHUYHBIMHA TOUKAMU KOTOPBIX SABJIA-
IOTCA TOYKH HPHUIIOKCHHA COCPEAOTOUYCHHBIX CUJI U TOYKA 3aKPCIIJIICHHA. Ecmm magamo KOoopauHat
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PacIMoIOXKUTh HA MMPABOM KOHIIE CTEpPXHs, a OCh Z HAPaBUTh CIIpaBa HaJeBO, TO, UCIOIb3YS Me-
TOJ CEYCHHI, paccekasi MOCJIECAOBATEIbHO YYaCTKH, OTOpachiBasi JICBYIO 4acTh, 3aMEHsAs €¢
neiictBue BHyTpeHHUMHU yeunusimu N, Qy, My 1 ypaBHOBeIMBasi OCTaBIIYIOCS YaCTh, MOJTYYUM:

I ygacTok: U=z =4
Zz=0 N, =2F.

ym =0 M, =0
)
Kaxk BUOHO, npu pacmsxiCcenHuu 6 nonepedHvlix Ce4eHUAX CMmepIICHA 603HUKaen mojibKo 00uUH 6HympeHHuﬁ

cunogou pakmop - Hopmanvras cuia N.

Il yaacrok: * sz;%2a

2z=0 N, =2P-3P=-P.

Takum 00pa3zoM, HOpMaibHas CUJIa paBHA AIreOpanyecKkoil cyMMe MpPOEKIMH CHI, MPH-
JIOKEHHBIX K OTCEUEHHOM YacTH Ha NpoJoibHyto ock N =3 P, .

[Tony4yeHHble pe3yabTaThl Ui OOJbIIEH HAMIATHOCTH YIOOHO NpPEACTaBUTh B BHUJE I'pa-
¢uka, (3rropsl N), MOKa3bIBAIOLIETO H3MEHEHHE MPOOJILHON CHIIBI B0 OCU CTepxkHs (puc.2.3).
[TocTponm Ha EPBOM Y4acTKe JIMHUIO apaJljIesIbHYI0 OCH Z Ha BbICOTE 2P, Ha BTOPOM y4yacTKe —
JMHUIO CO 3HaueHueM -P. O0nacTu orpaHu4eHHbIE TPaUKOM U OCBIO Z MPUHATO IITPUXOBATH U
0003HauaTh 3HaK 3TOH o0xactu. BugHo, yTo HanbosbIIAS POJOIbHAS CHJIA BOSHUKAET Ha Mep-
BOM y4acTKe CTEPKHS M, KaK CJIEJCTBHE, IIPH MPOUYNX PABHBIX YCIOBHUSAX, OH CKOPEE MOXKET pa3-
PYIIUTBCS, YEM BTOPOH y4acTOK.

Mpumep 2.
[TocTpouTs 3MI0PY NPOAOIBHBIX CHJI AJIS AKECTKO 3alleMJIEHHOH Oanku (puc.2.4).

Pewienue:
1. HameuaeM xapakTepHble C€UEHHUs, HyMepys UX OT CBOOOJIHOIO KOHIIa CTEPKHS K 3a-

JCIIKC.

2. Onpez[emleM MMpOAOJIbHYIO CUITY N ZB KaXXJI0M XapaKTCpHOM CCUYCHUU. HpI/I 9TOM pac-
CMaTpuBacM BCEraa Ty OTCCUCHHYIO YaCTh, B KOTOPYIO HC MMOIMAAaCT KCCTKAA 3a4CJIKa.

NEI:D;

N, =M,,=q,-2=20xH;

M =M, ;=q,-2-F=20-40=-20xH
Ns=a-2-F+q, 1=20-40+20=10
N,=N,,=N,,-F=-30xH

3. 1o HaliieHHBIM 3HAYEHUSM CTPOUM JIIOPY 2.
[TonoxxurenbHbIE 3HAYSHHSI OTKJIAAbIBAIOTCS (B BEBIOpAaHHOM MaciiTade) Hajl OChIO SIIOPHI,

OTpULATCIIBHBIC — IO OCBIO.
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F,=30xH q720xH/m E=40xH

= {3,
8 76 5! ’E4"3 2
1 m 1 m 1 m 1 m ER T
210 20
M, .xH
210 20
3n 30
Puc.2.4

HanpsixeHue 8 nonepeYyHbIX ce4eHUsIX CMEePXKHS

HOpMaJ'IBHaH cuta N IMPpUJIIOKCHA B HCHTPC TAKCCTH CCUCHH:, SABJIACTCA paBHOﬂCﬁCTBy—
I-OH.[GIZ BHYTPCHHUX CHUJI B CCUCHUHU U, B COOTBETCTBUU C 3TUM, OIMPCACIIAACTCS CICAYOIIHUM 06pa—
30M:

N=jadA
A

Ho u3 aT0li dopMynbl HENb3sl HAWTH 3aKOH pacrpesieNieHrss HOPMAIbHBIX O HalpsHKeHUN
B ITONIEPEYHBIX CEUCHUSAX CTepxKHs. [ 3TOr0 0OpaTuMes K aHAJIM3Y XapakTepa ero 1eopMupo-
BaHMSI.

Eciu Ha OOKOBYIO MOBEPXHOCTH 3TOTO CTEPIKHS HAHECTH TPSIMOYTOJIBHYIO CETKY (pHc.
2.2, 6), TO TMOCJIe HArPYKEHHs TIONEPEUHbIC JTUHUN a—d, b—D H T.J. IepeMeCTITCS MapayieabHO
camuM cebe, OTKy/a Cle[yeT, YTO BCE MOBEPXHOCTHBIC MPOJIOJILHBIE BOJIOKHA YIJIHUHATCS OJIMHA-
KOBO. Ecii mpeioioxKuTh TakKe, 4YTO M BHYTPEHHUE BOJIOKHA PabOTAIOT TAKUM e 00pa3oM, TO
MOJKHO CJIEJIaTh BBIBOJ O TOM, YTO TOMEPEYHbIE CEYCHHS B IEHTPAJIbHO PACTSIHYTOM CTEpIKHE
CMEIAI0TCs NapaJljIeIbHO HAYAJIbHBIM TTOJIOKEHUSIM, YTO COOTBETCTBYET cUnome3se nioCKUx
ceuenuti (eunomesze bepuynnu).

3HAYUT, BCEe MPOJIOJIbHBIC BOJIOKHA CTEP)KHS HAXOMISTCS B OJMHAKOBBIX YCIIOBHUSX, a ClIe-
JIOBATE€NbHO, HOpMaJbHBIE HAMPSHKEHUS BO BCEX TOYKAX MOMEPEYHOrO CEUYEHHUs JOJDKHBI OBITh
TaK)Ke OJTMHAKOBBI U PABHBI

N

o=—
A (2.2)

rze A — TIomaab NONepeyHoOro CEYeHUs CTEPIKHS.

B ceuenusix, 6JIM3KUX K MECTY IPUIIOKEHUS BHEIIHUX CWJI, Tunore3a bepHymin Hapyma-
€TCsl: CEUEHUsI MCKPUBIIIFOTCS, U HANPSUKEHUS B HUX paclpeacisatoTcs HepaBHOMepHO. [lo mepe
yZaJeHusl OT CEYCHHM, B KOTOPBIX MPUIOKEHBI CUIIbI, HAPSKEHUS BHIPABHUBAIOTCS, U B CEUEHU-
X, YIAJIEHHBIX OT MECTa MPHJIOKEHHs CUJI Ha PacCTOSIHHE, PaBHOE HAUOOJIBIIEMY U3 pa3MepoB
HIONIEPEYHOT0 CEUEHUSI, HAIPSXKEHHUSI MOXKHO CUMTATh Paclpe/IeIEHHbIMU 110 CEYEHUIO PABHOMEDP-
HO. DTO NOJOXKEHUE, Ha3biBaeMoe npunyunom Cen-Benarna, NO3BOISAET IIPU ONPEAEICHUU
HaMpsDKEHUH B CEUEHMSIX, JOCTATOYHO YJAJIEHHBIX OT MECT MPHIIOKEHUS BHEIIHUX CHJI, HE Y4H-
TBIBATh CHOCO0 MX MPHJIOKEHHS, 3aMEHSATh CUCTEMY BHEIIHUX CHJ CTaTHUECKU IKBUBAICHTHON
cucreMoil. Hanmpumep, 3KcriepMMEHTaJIBHO YCTaHOBIIEHO, YTO BO BCEX TPEX CIIydasx HArpyKEHUs
cTepxHs (puc. 2.7, a) 3HaUCHUS HANPSHKEHUI B CEUEHUSX, YIAICHHBIX OT KpalHUX CEYEHUI Ha
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paccTosiHue He MeHee BBICOTHI ceuenust h, omunakoBel: o = N/A(puc. 2.7, 6), a B CeUEHUsIX,

OJM3KUX K MECTaM MPUIIOKEHHS BHEIIHUX CHII, PACTIPEICIICHUS HAPSHKEHUH 10 CEUCHUIO CYIIle-
CTBEHHO pa3inyHsbI (puc. 2.7, ).

F{tu--c~——--—-3}F F{‘ . = F{«——_—-
- — - >
0.5F 0,5F 0,5F 05F
‘ - 1.
Epepe | ggF 05F T 05F
F )
(—F—.— .—..:-—-—--——»—L ‘L———— ~f— =
_ Sl
. A
e f———
a) 6) 8)
Puc.2.7

BrIckazaHHOE NPEANONIOKEHUE O PABHOMEPHOM PACIPENCICHUM HOPMAJIBHBIX HaIpsikKe-
HUH B IIONIEPEYHOM CEYEHHUM CIIPABEIIMBO Ui YYaCTKOB, JOCTATOYHO YJAJIEHHBIX OT MECT: Pe3-
KOTO M3MEHEHUS IUIOUIaIy TONEePEeYHOro cedeHus: (puc. 2.2, §); CKaukooOpa3HOTO HM3MEHEHHS
BHEIIIHUX HAarpy30K; CKauKoOOpa3HOro M3MEHEHUs (U3MKO-MEXAaHUYECKHX XAPAKTEPUCTUK KOH-
CTPYKLIUH.

HopManbHble HanpsKEHUs IPU CXKATUU ONPEACIIAIOT TaKKe, KaK U MPU PACTKEHUH, HO
CUMTAIOT OTPULIATEIILHBIMH.

Crenyer NOMHUTB, YTO JUIMHHBIE (TOHKHE) CTEPKHU, HAIPYKEHHbIE CKUMAIOIUMH CHJIa-
MU, MOTYT MOTEPATh YCTOMUMBOCTb. Pacuer cTep:kHEeW Ha yCTOWYMBOCTb PACCMOTPEH B pas3fele
«Y CTOMYUBOCTBY.

B mHXeHepHBIX COOPYKEHUSIX BCTPEUYAIOTCS PACTAHYThIE UM C)KAThI€ JIEMEHTHI, UMEIO-
IIM€ OTBEPCTUs. B CEUYEeHMAX ¢ OTBEPCTUEM ONPEIENSIOT OCPEIHEHHBIE HOPMAJIBHBIE HaNpsKe-
Hus 10 hopmyiie

N

o=—

AHm ' (23)

=A-A,
rie Aum 0¢1— TIOLA/(b MONIEPEYHOr0 CEYEHUsI HETTO; A - IUIOMIab HONEPEUHOrO
ceueHus Opyrro; A, ., - IUIOMAAb €ro ocaalIeHusl.

Hegopmauyuu u nepemeweHus. 3akoH N'yka

PaCCMOTpI/IM OHHOpO)IHBIfI CTCPIKCHDb C OJHUM KOHIIOM, XCECTKO 3aACITaHHBIM, U JPYTI'UM -
CBOOOJIHBIM, K KOTOPOMY IPUJIOKEHA LIEHTpalbHas MmpooibHas cuia P (puc. 2.8). Jlo Harpyxe-
HUSI CTEPIKHSL €ro JUIMHA paBHsIach |- mocie Harpyxenus oHa crama pasHoit |+ Al (puc. 2.8).
Bemnunny Al HassiBaroT abconomuvim yOrunerHuem CTEPIKHIL.

/ Al

= NN
N =1

b ——> <

Puc. 2.8

Ecau B Harpy>keHHOM CTep:KHE HAIPSKEHHOE COCTOSIHUE SIBJISIETCS OJHOPOJAHBIM, T.€. BCE
YUYaCTKH CTEPKHS HaXOJATCS B OAMHAKOBBIX YCIOBHSX, AeopMallsl &€ OCTaeTCsl OJHON U TOM ke
0 JUTMHE CTEPKHS U PaBHOM
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e==
I (2.4)

Ecnu e 1o aiauHe cTepkHs BO3HUKAeT HEOJHOPOAHOE HAIPSKEHHOE COCTOSIHUE, TO TS
oTpenieNieHus: ero aOCOMIOTHOTO YAJIMHEHUS HEOOXOIMMO paCCMOTPETh OECKOHEYHO MAaJIbIi 3Jie-
MeHT utnHO# 0z (puc. 2.8). IIpu pacTsDKCHUH OH YBEIHYHT CBOIO JUIMHY Ha Benuuuny AdZu ero
nedopMaIusi COCTaBUT:

_Adz

e=—""°
dz . 2.5)

B npenenax manbix nedopmanuii mpu IpoCTOM PACTsDKEHUH WM CKaTuu 3akoH ['yka 3a-
MUCBIBACTCS B CIENYIOIIEM BUC (HOpMaibHble HANPANXCEHUS 8 NONEPEUHOM Ce4eHUU NPIMO Npo-
ROPYUOHAIbHBL OMHOCUMENbHOU TUHEHOU Oedhopmayuul € ).

o=Eeg, (2.6)

Benuuuna E npenctaBiser co0oil k0d()PUIMEHT MPONMOpHUOHATBFHOCTH, HA3bIBAEMbIN
MOJlyJIEM YIPYTOCTH MaTepuaia nepBoro poja (MOAyiab IpoAoabHON ynpyroct). Ero Bennuuna
MOCTOSIHHA Ui Kaxaoro matepuana. OH XapakTepHu3yeT >KeCTKOCTh MaTepuana, T.e. CIoco0-
HOCTbh CONPOTHUBIATHCS Ae(POPMUPOBAHUIO TIO IEHCTBUEM BHEUTHEW HArPy3KH.

W3 coBMecTHOTrO paccMOTpeHust ypaBHeHul (2.5) u (2.6) nmonyuum:

Adz = 0'%
E )
OTKYZa C y4€TOM TOT'0, UTO
|
N
o=z Al=[Adz
Ay 0

OKOHYATCJIbHO MMOJIYYHUM:

|
AI:jNZdZ

EA
0 . (2.7)
Ecnu crepkeHb U3roTOBJIEH U3 OJJHOPOTHOTO U30TPOIHOTO MaTepuana ¢ £ = const, umeer
MOCTOSTHHOE TIoTepeyHoe ceyeHre A = CONSt i HarpyXeH 1Mo KoHIaM cuiioit P, To u3 (2.7) nomy-
YUM

_ Pl

EA (2.8)

3aBucumocTs (2.8) Takke BbIpaxkaeT 3akoH ['yka. 3nameHnarens EA HasbIBaeTcs orcecmko-
CMbIO NPU PACMAICEHUU = CHCAMUY ATH TTPOAOIBHOMN KECTKOCTBIO.

[Ipu pemieHUM MHOTHX MPAKTUYECKHUX 33/1a4 BOZHUKAET HEOOXOAMMOCTh, HApSIAy C yUIH-
HEHUSIMU, 00YCIIOBIEHHBIMU JIEHCTBHEM MEXaHUYECKUX HAarpy30K, yUYUTHIBATh TaKXkKe YAJIHMHEHUS,
BbI3BaHHbIE TEMIIEpaTypHBIM BO3/eicTBUEM. B 3TOM ciyyae moyib3yroTcsi MPUHIUIIOM HE3aBUCHU-
MOCTH JIeHICTBHS CHJI, U TIOJHBIE JeOopMallii pacCMaTPUBAIOT KaKk CYMMY CHJIOBOW M TeMIepa-
TypHOH neopmannii:

Al

o
e=—+at
: (2.9)
rae o — K0d(QPUIMEHT TeMIlepaTypHOTro pacIlIupeHusl MaTepuania; t —mepenan teMmnepa-
Typsl Tena. g OMHOPOAHOrO CTEPXKHS, HATPYKEHHOrO0 MO KOHLIAM IPOJOJIBHBIMU cuiaMu P u

PaBHOMEPHO HArpeToro 1o JJIUHE, MOTYYUM:

Al =ﬂ+|at
EA

(2.10)
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Pac4yembl Ha NPOYHOCMb U XX€CMKOCMb MPU pacmsiXXeHuu (cxamuu)

OcHoBHOM 3aaueil pacuera KOHCTPYKIMH SIBIIsIeTCS oOecreueHue ee Oe30MacHOi JKc-
iyatauuy. BaxkHelmmm ycioBueM, o0ecrednBarouM 0€30acHyI0 3KCIIyaTallui0 KOHCTPYK-
oy, ABJIACTCA YCIIOBUC MMPOYHOCTH. CyH_ICCTByIOT Pa3IMIHBbIC MCTOAbL obecreyeHust IMPOYHOCTHU
KOHCTpYKLUH. MBI yaie Bcero Oy/1eM Moib30BaThCs OJHUM U3 3THUX METO/0B — pacueToM IO J10-
MyCcKaeMbIM HanpsokeHUsiM. COTJIaCHO 3TOMY METOAY JJIsi KOHCTPYKIMHN, pabOTaIOMMX HA PAaCTs-
KEHHEe-C)KaTHe, YCIOBUE IMPOYHOCTH, COCTABICHHOE Ul ONACHOIO CEYEHUs, MOXKHO 3alKcaTh B
TaKOM BUJIE:

Omax = mex < [c]= O adm

A
TJI€ O ax— MAKCUMAIbHOE HANPSIKEHUE B KOHCTPYKLUH; [0]— XapakTepucTuka MaTepua-

J1a, Ha3bIBaeMast QONYCKACMbIM HANPAICCHUEM.
JlomyckaeMoe HanpsKEHHE HAXOJUTCS 10 (hopMyIie
[c]=0,.,/n

pen
rac O-Hpe):[_ MpeaACIIbHOC HAIPSAKCHUC, ITPHU JOCTUKCHHUU KOTOPOro B CTCPIKHC HACTYIIACT

npeodenvHoe coCmoaHue Mmamepuana: NOsBISIIOTCS IIacTUYecKue eopMaluy, eciau MaTepua
CTEpPIKHS — MJIACTUYHBINA, UM IPOUCXOJUT pPa3pylICHUE, €CIH CTEPKEHb BBHITIOIHEH U3 XPYIKOrO
Mmarepuaia; N — HOpMHPYeMbIid K03(pPHUIIMEHT 3amaca MPOYHOCTH.

Kpome popmysibl, BO3MOKEH BTOPOIl BapUaHT yCIOBHS MPOUYHOCTH

Nagtiers 2N

JevcT

rie n)JeI‘/'ICTB = O-npezx /O-max

Ha3bIBAETCS JeMCTBUTENBHBIM KO3((UIIMEHTOM 3amaca MPOYHOCTH, MOKA3bIBAIOIIUM BO
CKOJIBKO pa3 HaJl0 YBEJIMYUTh MaKCUMaIbHOE HANPSPKEHUE B CTEPIKHE, UTOOBI MaTeprall CTEP>KHS
0Ka3aJicsl B ONACHOM (IIPEJIeIbHOM) COCTOSTHHH.

VYcnoBrue NpoyHOCTH B 3aBUCHMOCTH OT LI€JIM MOCTaBJIEHHOW 3aJayd MO3BOJIIET BBINOJI-
HATBH PacyeThl Ha IPOYHOCTD ABYX BHUJOB: IMPOEKTHBIM U MPOBEPOUHBIN. /{1151 CIPOEKTUPOBAHHOTO
CTEPKHSI MOYKHO TaK)K€ ONPEAEIATh JOMYyCKaeMYIO Harpy3Ky.

IIpoekmHubiii pacyem BBIIOIHAIOT C LENIBIO ONPEAEICHUS Pa3MEpPOB MONEPEUYHbIX Ce-
YEHU 3JIeMEHTa KOHCTPYKLUHU MPU U3BECTHBIX pabOuyuX Harpys3kax U Marepuaie (IomycKaeMbIX
HanpspkeHun). [1nomans nonepeyHoro ce4eHus ONpeaeIIsoT U3 BbIPaKEHUS

A 2 N max
[o]

dopma cedeHus CTep KHsI He BIMSET Ha €ro MPOYHOCTh MPHU pacTsikeHuu (cxatun). Pop-
My CEUEHHS CTEPXHS HEOOXOIMMO 3HATh TOJIBKO JUISl ONPEICICHHS pa3MEPOB CEUCHUS TIPH H3-
BECTHOM 3HAUEHUU TUIOIIATH.

3Has TI0Maah CEYCHHS U eT0 (OpMY, HAXOAT pa3Mephbl CEUCHUS.

Ilposepounbviii pacyem BBHIOTHSIOT JAJIS CIPOSKTUPOBAHHOM KOHCTPYKIIUU C LIETBHIO
MPOBEPKHU ee MPOIHOCTH. [Ipu IpOBEPOYHOM pacueTe JIOJDKHBI ObITh H3BECTHBI TIOMIAIb OMACHO-
ro CeYeHHs, Harpy3ka U Martepuan (Jomyckaemoe HampsbkeHue). [IpoBepouHbiil pacueT BBHITIOJ-
HAIOT 110 hopmyie (2.26).

Onpedenenue 0onyckaemou Hazcpy3Ku Ui CIPOSKTUPOBAHHOTO 3JIEMEHTA KOH-
CTPYKLHUH, pa3Mepbl MOMEPEUHOT0 CEUYECHUs KOTOPOTO M MaTepuan (JOIyCcKaeMble HANPSKEHHUS)
W3BECTHEI. Y CJIOBHE MTPOYHOCTH B 3TOM CIIydae 3alKChIBAIOT B BUJIC

[N]I<[o]A.

3nas 3Hadenue [N], onpenenstor qomyckaemMyro Harpy3ky [P].
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Tak xak nomyckaeMble HalpsKEHHMsI HE UMEIOT TOYHOIO 3HAYEHUs, a BBIOMPAIOTCS MpHU-
OJINKEHHO, TO IPHU MPOBEPOUYHOM pacyeTe MaKCHUMaJlbHble pabouKe HaIPsHKEHUsSI MOTYT IPEBbI-
mate JonyckaeMele Ha 5%. Ilo 3ToM ke mpUYMHE MOYKHO OKPYIVIAThH IOJYyYEHHbIE B pacderax
3HAYEeHUS IUIOMIAJM OMACHOTO IMONEPEYHOr0 CEUEHUS WJIM JIOMyCKaeMOW Harpy3KH Tak, YTOOBI
MaKCHUMaJIbHblE HANpsKEHUs OTJIMYAINCh OT JAOIycKaeMbIX He Oosiee yeM Ha 5%. Ilo sToit xe
IIPUYMHE MOYXHO OKPYIJIATH [TOJIyYEHHBIE B pacueTax 3Hau€HUs IUIOIIAIU OMaCHOrO IONEPEYHOTO
CeUeHMsI MJIU JIOIyCKaeMOM Harpy3ku Ta, 4ToObl MaKCUMaJIbHbIE HANPSHKEHUS OTIMYAIUCH OT J0-
mycKaeMbIX He Oomee yeM Ha 5%.

IIpu npoeKTUpOBaHUU IEMEHTOB KOHCTPYKLUI CTPEMSTCs CAeIaTh X BO BCEX CEUEHUSX
PABHONPOUHBIMU.

PaccmoTpeHHble TpH BHJAa pacyeToB HA IMPOYHOCTH MOXKHO BBINOJHATH HE TOJIBKO IPH
pacTSHKEHUU WM CXKATHH, a IIPH JF000M BHJIE NedopManuu (CaBUTe, KpydeHUH, U3rHoe).

ITpy NpOeKTUPOBAaHMM CTPOMUTEIBHBIX KOHCTPYKIMH pacyeT Ha MPOYHOCTh CTaJbHBIX
AJIEMEHTOB, MOJBEPKEHHBIX LIEHTPAILHOMY PACTSXKEHUIO MJIU CXKATHUIO, CIEAYET BBINOIHATH IO

dbopmyre

o= Aﬁ <Ry7c,
n rae y.— Koagguyuenm ycnosuii pabomuol, npuauMaemsiii mo CHUII (cm.
Tabs1.2.1) unu ApyrumM HOpMam.
Tabmuna 2.1
DneMEeHTbl KOHCTPYKLIUU Ve
KoJioHHBI 00IIIECTBEHHBIX 3[JAHUW M OIIOP BO-
JIOHATIOPHBIX OarreH 0,9

DNeMEHTHl CTEP)KHEBBIX KOHCTPYKIHH T10- | O
KPBITUH U IEPEKPBITUN:

a) CXKAThIX MPU pacyeTax Ha yCTOMUUBOCTh
0) pacTAHYTBIX B CBAPHBIX KOHCTPYKIUAX 0,9
CIUIomHbIe COCTaBHEIE GANKH, KOJOHHEI, He- | ©
CyIMe CTAaTUYEeCKyi0 HArpy3Ky W Bbmomnes- | 0,9
HBIE C TIOMOIIBIO GONTOBBIX COEAMHEHHIA, IPH | ©
pacderax Ha IPOYHOCTh

CeueHus NPOKATHBIX U CBApHBIX DJIEMEHTOB,
HECYIIMX CTATHYEeCKYIO HArpysKy, mpu pacue- | 1,1
Tax Ha IPOYHOCTh
CxaThle SIEMEHTHl M3 OJMHOYHBIX yrojkos, | 1,1
IIPUKPEIUISIEMBIE OHOU IOJIKOU

IIpumeuanue: B ciyqasix, He OTOBOPEHHBIX B HACTOSIIMX HOPMaXx, B hopMyax cienyer
NpUHUMATh Ve .

JInst XpynKUX CTPOUTENBHBIX MaTEPUAIIOB YCIOBHS IPOYHOCTH IPUHUMAKOT BUJ:

o, <o o =o,./n
IPH PACTSDKEHHH: admt *admit ut © ot

NpH CHKATHN: Oc < Caame Tadme = Ouc I Ne (2.33)

O adm,t O adm,c _

rme " JIOITyCKaeMbIe HANpPsDKEHUS MPH PACTSHKEHUW W CKATHU; Nt U Ne —
HOpPMAaTHUBHBIE KOA((UIMEHTHI 3amaca MPOYHOCTH MO OTHOIICHUIO K Mpenery mpouHocTH (N,
nc>1).

JInst IeHTpalibHO CKAThIX OETOHHBIX AJ1eMeHTOB dopmyra (2.33) 3anmuceiBaeTcs B BUJC:

o.=—<oR,,
(2.34)
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rae o — KodpUIUEHT, TPUHUMAEMBIN AJs1 OETOHA TSKEIOT0, METTKO3EPHUCTOTO U JIETKO-
ro paBabM 1,00; mst ssuencroro aBroknaBHoro — 0,85; mis ssuencroro HeaBToKiIaBHOTrO — 0,75.

B HekoTophIX ciydasx pabOTOCIIOCOOHOCTH 3JIEMEHTAa KOHCTPYKIIMH ONpEACISeTCS HE
TOJIEKO €T0 MPOYHOCTHIO, HO U JCeCMKOCMb0, T.€. CIIOCOOHOCTHIO AJIEMEHTA BOCIIPUHUMATH
Harpy3ku 0e3 HeJONMyCTHUMBIX ynpyrux nedopmanuid. [Ipu pacyerax Ha KECTKOCTh OMPEACISIOT
MaKCHUMaJIbHbIC TIEPEMEIICHHS CEYCHUI U COTIOCTABIISIFOT MX C IOIYCKAEMBIMH MEPEMEIICHUSIMHU.

YcioBre KEeCTKOCTH, OTPaHUYMBAIONICEe N3MEHEHHE JUTUHBI DJIEMEHTa, UMEET CIICAYIOIIHIA
001IMid BUJ:

Al <[Al]

:

rae Al- usmenenne pa3MepoB JIeTalH;

[Al]. JorycKaemasi BeIMYMHA 3TOTO U3MEHEHUS.
YuuTteiBas, 4TO MPH PACTHKEHUH (CKATHH) a0COIIOTHOE YAJIUHEHHE B 00IIeM BUE OIpe-

JACIACTCA KaK anre6pqueCKaﬂ CyMMa BCIIWYNH Al I10 ydyacTKamM

A=Y N(z)dz
EA(2) | (2.35)
YCJIOBHUEC KCCTKOCTHU IIPU PACTIKCHUN (C)I(aTI/II/I) 3alnuIeM CJICAYIOINM 06pa30M:
1] = £ R < 1]
@) . (2.36)

Tak xak nepeMmenieHue, coriacHo 3akoHy ['yka, 3aBUCHUT OT Harpy3ku M pa3MepoB Iore-
PEYHOTO CEUYEHHUS, YCIOBUE KECTKOCTH MO3BOJISET peliaTh Te ke TPU BUA 3a/1a4, YTO U YCIOBUE
IPOYHOCTH.

Pacyemsbl cmamu4ecku onpedeniuMbix cmepxHeu
Cmamuuecku onpeoeaumulii ClmepiHceny — TO CTEPKEHb, KOTOPBI MOXHO pacCUUTaTh,

HCIIOJIb3YA TOJIBKO YpAaBHCHHUA PAaBHOBCCHA (ypaBHeHI/IH CTaTI/IKI/I).
B mo6oit Hayke, KOTOpast Ha3BIBAETCSI «KTOYHOI» M B KOTOPOH UCIIONIB3YIOTCS aHATNTHIECKHAE METOIbI OTTH-
CaHUs COCTOSTHUH U SIBIICHUH, HEe 000HTHCH O0e3 Mozeneil. B Hamem ciryyae npy peleHu  pa3IuIHbIX 33a4 MbI
KaX[bIi pa3 OyzeM BBIOMpaTh AJIsl paCCMaTPUBAEMOTO OOBEKTA PACUCTHYIO CXEMY.

Pacuemnasa cxema — 310 yIpoIIEHHAs cXeMa KOHCTPYKIIMU MM €€ 3JIEMEHTOB, OCBOOOXKICHHAS OT HEeCy-
IIIECTBEHHBIX B JAHHOH 3a/1aue ocobeHHocTel. [Ipu aToM pacueTHast cxeMa JOoJDKHA OTpaXkaTh Bce Hanboiee cyle-
CTBEHHOE ISl XapakTepa paboThl JaHHOH KOHCTPYKIIMHU U HE COAEPKaTh BTOPOCTENICHHBIX (PAaKTOPOB, Majlo BIIHUSIO-
IIUX Ha pe3yNbTaThl ee pacdera. [locTpoeHne u 060CHOBaHHE PACUETHOM CXEMBI — OTBETCTBEHHBIHN ITaIl IPOEKTUPO-

BaHUS U pacyeTa KOHCTPYKIIHH.
IlepeiineM K pacCMOTPEHUIO KOHKPETHBIX IIPUMEPOB.

Mpumep 5.
UyryHHast TpyOa-cToiKa BHICOTOM H=1=3m; Hapy>XHbIM JUAMETPOM D=25cmy BHYTPEHHUM

JUaMETPOM d =20cm Harpy»eHa CoKUMarollei cunoi F=50m , MOJyJIb YIIPYTOCTH 4yI'yHa
— 5 . o
E=1-10"Mlla . Hajiru HaTpsOKeHHE  Z B IIOIIEPEYHOM CEUYEHUH KOJIOHHBI, aDCOJIFOTHOE Al y otrocnTensHoe

&
YKOPOUYEHUS = .
Pewenue.
Kak y»e roBopriIoch BhIIIE, peIIeHHEe 3a/1a4l HAYMHAETCS ¢ BEIOOpA pacueTHOM cXxeMbl. B manHOM ciryuae

CTOIKa N300pakaeTcsi KaK BEPTHKAJIbHBINA CTEPKEHb JUIMHOM H=1=3m , JKE€CTKO 3aKpPEIJICHHBINA B HIXKHEH 4acTH
(ycnoBHOe n300paxkeHue (pyHAaMeHTa WK 3eMiH). K BepXHel 4acTH cTepHs PUII0KEHa COCPEI0TOUEHHAS CxKU-
Maromiast cuiia (HanpaBJICHHE K CTEp)KHIO). [Ipy 9 TOM NTMHMS AEHCTBUS CHIIBI I0JDKHA COBIIA/IATh C OCBIO CTEPIXKHS.
Kpowme Toro, psiioM He00X0JMMO N300pa3UTh TTOTIEPEYHOE CEYEHUE CTOMKH C YKa3aHWEM OCHOBHBIX pa3MepoB. B
JTAHHOM TIPUMeEpe — 3TO KOJbII0. PacueTHas cxeMa [uisl pemeHus 3a1a9n n3o0paxena Ha puc. 2.13, a.

Jlanee cTpouM 3II0pY MPOAOIBHOM CUIIBI U ONIPEACIIIEM MAaKCUMAJIbHOE BHYTPEHHEE YCH-

JIUC, BOSHUKAIOIIECEC B KOJIOHHE. HOCKOHBKy BHCIIHAA Harpyska IoCTOssHHa I1O0 BbICOTE, TO BO3HHU-

max __ _ i
KaeT TOJIBKO OflHA CKMMaromas npogonbHas cuma N =—F ==50m = -500xH
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a) G)
i P=500 xH i P=500 xH

(=)

] | J00
| ! | | 1 |
Iy I
[ [
| ! | | 1 |
li I
| ! | | 1 |
[ [
i i
[ o 500
A A7
Puc. 2.13.
M o []\4]751 ] )
AKCHMMAaJIbHOC HOPMAJIbHOC HAIIPAXKCHUC z OIIpCACIIACTCA 110 Q)opMyne.
Nmax
max __
o = VB

rae A[MZ ]— IUTONIA/b TPYOBI:
lD? —a?) _3.14-107(25° - 20°)
4 4

A= =176,6-10"* m°

TOrJa:

mar 500-10° MH
o, =

= - = 28,3MIla.
1766-10 "wm

AOGCONIOTHOE U OTHOCUTEIIBHOE YKOPOUEHHS CTOHKH OIpeiesisieM o GpopMyiam:

-3
m:E:_ iﬂﬂ-m MH-E;: 2:—&54@“%;
A )0 MITa 1766107 a
—
g:ﬁ:_m_g}g.m"{
! Sad

3Hak "MuHYC" 0003Ha4YaeT yMEHbIIEHHE pa3Mepa (YKOPOUYEeHHUE).

Mpumep 6.
CrasbHOM CTepIKEeHb KPYIJIOro CeYeHHs PACTSTHBACTCS yCHINEM F =10m  Ornocurensroe yINIMHEHHE
2
He JIOJKHO npeBbimath | / 2000, a nanpsoxenne — 1200x2 / em” | Haiitn nanvensmit JIMaMETP, YIAOBIETBOPSIO-

_ 5
AN 3TUM YCJIOBHSIM, €CITH MOAYIIb YIIPYTOCTH CTAJIH E=2-10"Mlla

Pewenue.
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Kak u paHee, peUICHUEC 3a/lau HAYNHACTCA C I/I306pa)K€HI/Iﬂ pacquHoﬁ CXCEMBbI U MMOCTPOCHUS IITI0Opa Ipo-

JOTBHBIX cull (puc. 2.14).

10

Puc.2.14

2
ITo YCIOBUIO 3aJa4X HAIIPSIKCHUEC HE NOJDKHO HPCBLILIATH 1200k2 / cm , B CBsA3H C UEM
JaHHass BCIMYMHA MOXCT OBITh IIpUHATa 3a PACUCTHOC COMPOTHUBJICHUC MaTCpHUalia CTOWKU Ha

R = 1200x2/ cm? = 120MIla
paCTSI)KeHI/Ie, TO €CTb pacm . HO AHAJIOTHUHU 3aJaHHOC OTHOCUTCIIbHOC

VAJUHEHHE MOXKHO TMPHUHATH 3a MpPENeibHO [JONYyCTUMOE MJisi JaHHOW CTOMKH, TO €CTh
[£]=1/2000. B pe3ynbrare HEOGXOAMMO MOAOOPATH AMAMETD CTOWKH, YAOBJIETBOPSIONIUIA YCIIO-
BUIO MPOYHOCTHU U YCIOBUIO KECTKOCTH.

[IpononpHOE pacTATUBAIOIIEE YCHUIIHE PABHO 10 BEIMYMHE BHEIIHEW HArpy3Ke, AeHCTBY-
IOIIIEH HA CTEPKEHD N =10m =0,IMH

TpebGyemas miomniaab MONEPEeYHOro CEYeHUs KOJIOHHBI U3 YCIOBUS MTPOYHOCTH OyIeT
OMPCACIIATHCA BBIPAXKCHUCM:

Y DIME 108
R 120MITa

pacm

3Has TpedyeMyro IUIONIA b, BEIPA3UM HEOOXOUMBIN U3 yCIOBUS IPOYHOCTH THAMETP:

s 44 FERTEME

S A ’”P=\F 8.3 107 M 0 030me= 3 00m
me g ey T 314
yCHOBI/IC JKECTKOCTHU HpI/I HeHTpaHBHOM paCTH)KCHI/II/I'C)KaTI/II/I:
St o [E]
ame 1M1

I T 20000 EAIC 2000
N L
EA 2000

BeIpaskaeM 13 npeiesIbHOT0 HEPABEHCTBA TPEOYEMYIO U3 YCIOBHS JKECTKOCTH IIJIOIIAb ONEPEYHOTo cede-
HUSL:

_ 2000N  2000-0,1MH
mr B 2. 10° MiTa

JlmaMeTp CTONKHM U3 YCIOBHSA KECTKOCTH OIIPEIEIINM 10 popmyIie:

44 _ Z
g o me 400018 = 0,026 = 3.6cat.
map T 314

OkoHYaTeTHHO MPUHUMAEM U3 JIBYX JHUAMETPOB OOJIBIIUH, d=306cm.

= 100107 4% =0,0004°.
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Mpumep 7.
OHpeILeJ'II/ITL Irpy301IOABEMHOCTD U YAJIMHCHUEC 6am<1/1, €CJIn

R=160MIa; A=12cm’; E=2-10°MIla

PacuerHast cxema Opyca u S1ropa MpoJIoJIbHBIX CHJT H300pa)keHsl Ha puc. 2.15.

2F 2F

- - - 5
%
It Py 2 at
! i i

2 2 F
i
il

"I,

Puc.2.15

Pewenue.
I'py3onoovemnocmsy Opyca — 3T0 MakCHUMaJlbHas Harpy3ka, KOTOPYHO OH MOET BBIIEP-
kKaTh, HE pa3pymiaschk. TakuMm 00pa3oM, HEOOXOIMMO OMPEIENUTh TPEOyeMyI0 Harpy3Ky U3 yCIlio-

BUS IPOYHOCTH:
ax

T B o =R,

=

max __
Cornacno smope V" =2F rtorma ycnoue NpoYHOCTH IPUMET BHI:

27 <r.
A
Otcroia rpy30noabpeMHOCTh Opyca OyneT paBHa:

R A
F=——,

2
3 —4| 2

o 160207 ka) 2 20|

2

Jlast onpenenenus yumnaerns crepxus A/ pas6uBaem ero Ha yaacTki. Kaxaplii yaacTok,
JIOJKEH UMETh TOCTOSHHYIO KeCTKOCTh EA u BenuuuHy NpoiosibHON cuiabl. Takum o0pazom,
TSl TaHHOTO Opyca MmoTydaeM TpH ydacTka (Ha puc. 2.15 onu 0003Hau€HbI pUMCKUMHU U(PpaMu),
Torja abcooTHas AedopMmalius B o0IIeM Bujie OyAeT OnpeensaThCs BEIPaKEHUEM:

dfz.ﬂfj+.£|£2+.r_'|£3,

B KOTOpOM KaXX10€ cjiaracmMoce OHpe,Z[eJISIeTCSI OTOCJIBHO:
N N N
A=A AL+ AL = i 144 4, 37 3
E.r"q.r Ez"q;z Es"'qg
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rac 1’ 2 3 - 3Ha4YeHUs MPOAOJBHBIX CUJI COOTBETCTBCHHO Ha IEPBOM, BTOPOM U TPCTHEM YUaCTKaX;

E, E

17 727 "3 - nIMHBI COOTBETCTBEHHO TIEPBOTO, BTOPOTO U TPETHETO yJacTkos; !’ 3 - 3Ha4YeHHs MOyl

A, A

YIIPYTOCTH MaTepuajIoB Opyca [jisl Kaxaoro ydactka; 1~ 2 3 - IWIOLIA/IU MONEPEYHBIX CEYESHHI CTEPIKHS Ha

MIEPBOM, BTOPOM U TPETHEM YIaCTKAX.

[TockombKy ’K€CTKOCTH BCEX TPEX YIAaCTKOB OAMHAKOBBIE (OaKa M3TOTOBJICHA U3 OJHOTO MaTepHaa U MMe-

EA =E,A,=E A, =EA4

€T IIOCTOSIHHOE 110 BCeit JUIMHE TTOTICPCYHOC cequI/Ie), MOKHO 0003HAYUTH " BBI-

HECTH 3TOT MHOKHTEIE 32 CKOOKHU. B PE3YyIbTATC MOJTYUYHUM BBIPAXKCHUC B BUAC:

I
=, N, e )

)

Al = IF.1+0.-1-F.2)=0,
E-Er:"?-f.?-fﬂ"( )

N,=2FcH N,=0xH N, =—FxH [,=1,=1m [, =3m

rIe

Mpumep 8.

[IpoBepHTh MPOYHOCTH YyTryHHOTO Opyca (puc.2.16, a). [lpunsars o, =150 MIla; o, =650
Mlla, nomyckaemsbiii ko3 dunueHT 3amaca npoysocTu [n] = 4.

Pewenue.
CTpouM 310pbI PoobHBIX ¢l N U HOpMalTbHBIX HaNpshKeHUi o (puc.2.16, 6 u ).

A, =150 MM2 A, =80 MM?

7 ZF2=16KH £ F1=10kH
| 1 I
6 kH a)
el @ 10KH]
somnal 9
(et &
T # 125 MM
66,7 MMa
8)
Puc.2.16

Hanpsokenus Ha yyacTkax Opyca
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103
N __20-30° _ 155108 170 = —125M17a:

o) = =%
A 8010
3
oy = 1010 67100 17 = 66, 7M1
Ay 15010°
3
o = Ny __6-10 = =40-10° ITa = 40MITa.
A||| 150-10™

Tak kak MaTepuan Opyca UMeeT pa3IUIHYIO IPOYHOCTh MPHU PACTHKEHUU U CKATUU, TIPO-
BEPKY MPOYHOCTH CJIENYET BBIMOJHATH JIUIsI CKATOTO U PACTIHYTOIO y4acTKOB, HECMOTPS Ha TO,
4TO Ha y4acTke | HampspKeHHe 3HAUYUTENHbHO OOJIbIIe 10 a0COMIOTHOMY 3HAUCHHIO.
KoaddurmenTs! 3amaca mpouyHOCTH

=% 290 5o
o, 125
- IPOYHOCTH 00OeCTeUeHa;
O

- IPOYHOCTH OOECIICUYCHA.

W3 pemienns 3a1auu MOXKHO CIENIATh CIICTYIOIINE BHIBOJIBIL:

1) mpoYHOCTB CTEPXKHsI HE 00eCIeYeHa, TaK KaKk Ha OJHOM €ro ydacTke ko3 uIueHT 3a-
raca mpo4YHOCTH MEHbIIIE TpeOyeMoro;

2) Ha ydactkax | u |l KO3 duIMEHT 3amaca MPOYHOCTH 3aBBIIICH, CIICAOBATEIBHO, 3TH
y4acTKH Opyca MOKHO CliejaTh MEHBIIEro Jauamerpa. [Ipu MpOeKTHPOBAHHH SJIEMEHTOB KOH-
CTPYKLHUHN CIEAYyEeT CTPEMUTHCS K TOMY, YTOOBI BO BCEX CEUCHHIX KOI(DPHUIIMEHT 3amaca mpodHoO-
CTH OB paBeH WK OJM30K K TpeOyemMoMmy.

[TpoBepKy IPOYHOCTH Opyca MOKHO OBLIO BBIMTOJIHUTE, UCIIONB3YS YCIOBUE MPOYHOCTH B

o=N/A<[o]

BUIC , OMPEACIIUB IIPEABAPUTCIILHO JOITYCKACMBIC HAIIPSXKCHUA 110 (I)opMynaM

fo,1= 7% fo]= 7

(], " n].

Yuyem cobcmeeHHO20 8eca fnpu pacmsi>keHuu U cxxamuu
lMod6op ceveHuli c yyemom cobcmeeHHO20 eeca (Mpu pacmspKeHUU u cxxamuu)

IIpn ycTaHOBIIEHMM BHEUIHUX CWJI, PACTATMBAIOIIMX WM CXKUMAIOIIUX DJIEMEHTHI KOH-
CTPYKLUHUH, MBI JI0 CUX MOpP UTHOPUPOBAIM COOCTBEHHBIH BEC ITHX 3JIeMEHTOB. Bo3HMKaeT BoO-
pOC, HE BHOCUTCS JIM 3TUM YIPOILIEHHEM pacueTa CIUIIKOM OoJIbIlasi MOrpeHocTh? B ¢Bs3M ¢
3TUM TOJACYUTAEM BEIWYHHBI HANpsOKEHUH U nedopManuil Mpu ydeTe BIUSHUS COOCTBEHHOTO
BECA PACTAHYTBIX WM CKATBIX CTEPIKHEN.

[Tycte BepTUKalbHBIN cTepxeHb (puc.2.17, a) 3akperieH CBOMM BEPXHHM KOHIIOM; K
HIDKHEMY €ro KOHIy mojsemieH rpy3 P. Jlnuna crepxkus |, miomans nonepednoro ceuenus F,
yIEIbHBIA BEC MaTepuana y U MoayJb ynpyroctu E. [loncuntaem HanpskeHUs M0 CEUYEHUI0 AB,

pacrojIoKEHHOMY Ha PAaCCTOSHUU X OT CBOOOJHOIO KOHIIA CTEPIKHS.
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i

ALl |8 a— 8

! ol

W

Ry ul
Y& I

a) 0)

Puc.2.17.

Paccedem crepikeHb ceueHueM AB W BBIIACIUM HIKHIOI YacTh JJIMHOW X C MPUIIOKEH-
HBIMH K Heil BHemTHUMH cuiaaMu (puc.2.17, 6) — rpy3oM P u ee cOOCTBEHHBIM BecoM X . DTr

JIBE CHUJIbI YPAaBHOBEIIMBAIOTCS HAMPSHKECHUSAMH, JEHCTBYIOIUME Ha IUIOMIaAb AB OT OTOpOIIEH-
HOW 4YacTH. DTH HampspKEHUs OyIyT HOPMAIbHBIMH, PAaBHOMEPHO PACIpECIIEHHBIMU IO Ceue-
HUIO U HamlpaBlICHHBIMU HApy)Xy OT paccMaTpPUBaEMOW YaCTU CTEPXKHS, T. €. PACTATUBAIOLIUMHU.
Benuunna ux Oyzner paBHa:
o) = F4afx _ £
F F
TakuM 00pa3oM, Mpu ydyere COOCTBEHHOT'O BeCa HOpMajlbHbIe HAMPSKEHHSI OKA3bIBAIOTCS
HEOJIMHAKOBBIMH BO BceX ceueHusax. Haunbosee HapsHKEHHBIM, onachbim, OyIeT BEpXHEe ceue-

HHUC, IJIA KOTOPOTO X 10CTUTaEcT HauOOJILIIIETO 3HAYECHUS I, HAIps>KCHUE B HEM PAaBHO!
F
Crm = E + }’f

Ycnosue MMPOYHOCTHU NOJIZKHO 6BITL BBIITOJIHEHO UMCHHO AJIs1 DTOI'O CCUCHUA.
F
T = (E + .'-l‘f = [J]

OTCI’OI[a HCO6XOI[I/IM3}{ jIomanb CTECPIKHA paBHA:

Fez_ 2
[o]- ¥

Ot (opMmyibl, onpeAensolel IOMaas PacTIHYTOIO CTEp KHS 0e3 ydeTa BIMSHUS COO-
CTBEHHOT'O Beca, 3Ta (opMyJia OTIIMYAETCS JIUIIb TEM, YTO U3 JIOIyCKaeMOT0 HaNpsDKeHUS BBIYH-
TaeTcs Ben4ynHa A .

UToOBI OIIEHUTH 3HAYCHHE ITOM MOMPABKH, MOJACUUTAEM €€ I IBYX cirydaeB. Bozpmem

- V7T, _ 2
CTEpXKEHb U3 MATKOM cTanu nauHou 10 M; 17st Hero [J] = 140Mila , 4 BeJIM4YMHA ¥=T85H1 .
Taxum 006pazom, A CTEPKHS U3 MATKOM cTanu nmonpaska coctaBut 78,5/140 1. e. okono 0,6%.

[] = 12 MTTa

Tenepb BO3bMEM KHUPHHUUHBIN CTOJO BhICOTOM Toke 10 m; 1j1st HEro , @ BEJIMYMHA

¥ =185 rom 2TaKI/IM o0paszoM, I KUPIUYHOTO CTo0a mompaBka coctaButT 18/1,2, T.e. yxe
15%.

BrioiHe mOHSTHO, YTO BIMSIHUEM COOCTBEHHOTO Beca MPHU PACTSHKEHUU M CKATUU CTEPIK-
HEel MOXHO MpeHeOperaTh, €CIU Mbl HE UMEEM JIeJIa C JUTMHHBIMH CTEP)KHIMH HIIA CO CTEPKHIMHU
U3 Marepuala, o0JaJaloero CpaBHUTEIHLHO HEOOBINONW MPOYHOCTHIO (KaMeHb, KUPIHUY) MPH
JocTaTOyHOM Bece. IIpu pacuere NIMHHBIX KaHATOB MOJBEMHHUKOB, PAa3JIMYHOTO POJA JUIMHHBIX
IITAHT U BBICOKMX KAMEHHBIX COOPYKCHUM (OalllHU MasikoB, OMOPHI MOCTOBBIX (pepM) MPUXOIUT-
Csl BBOJUTD B pacueT U COOCTBEHHbIN BEC KOHCTPYKIIMH.

B Takux cmyuyasx BO3HHMKAeT BOMPOC O IerecoodpazHoit popme crepkHs. Ecau Mbl mon-
OepeM cedeHHe CTep KHs Tak, YTO JAJAUM OJHY U Ty K€ IJIOLIa/b MOMEPEYHOro CeYeHHsl o BCei

122



JUTMHE, TO MaTepuajl CTepKHs Oy/IeT MJI0X0 UCIOIb30BaH;, HOPMAJIbHOE HAMPSHKEHUE B HEM JIOM-
JET 10 JIOIyCKaeMOro JIMIIb B OJHOM BEPXHEM CEYCHUHU; BO BCEX MPOUYUX CEUCHUSIX MBI Oyaem
UMETh 3anac B HAIPsDKCHUAX, T. €. U3TUIITHUN Matepuai. [loaToMy jkeaTelbHO TaK 3alpOCeKTH-
pPOBATh pa3Mephl CTEPIKHS, UMoObl 80 BCEX €20 NONEPEYHbIX CeYeHUSX (NePReHOUKVIAPHBIX K OCU)
HOPMAlbHble HANPAXCeHUs: ObLIU NOCMOSHHDL,

Takol cTepeHb Ha3bIBAETCS CTEPKHEM PABHO20 CONPOMUBIEHUs PACTSHKCHUIO WIIH CKa-
thro. Ecnu mpu 3TOM HanpspkeHHsI paBHBI JOMYCKAEMbIM, TO TAKOW CTEpPKEHb OYIET HMETh
HaMEHBIIINHI BeC.

Bo3bMeM UIMHHBIA CTEPIKEHbD, IMOJBEPKEHHBIA CKATHIO CHIION P M COOCTBEHHBIM BECOM
(puc.2.18). Uem Omke K OCHOBAHUIO CTEPKHS MBI Oy/ieM Opath cedeHue, TeM OOJbIine OyaeT Cu-
J1a, BBI3BIBAIOIIAS HAIIPSDKCHUS B 3TOM CEYCHHUH, TeM OOJIBIIUMHU MPHUACTCS OpaTh pasMephl IIO-
manu cedeHus. CtepikeHb MOMyduT GopMmy, pacmupsronrytocs kau3y. [hnomanes ceuenus F Oy-
JIET U3MEHSTHCS 110 BBICOTE B 3aBUCUMOCTH OT X, T. e. F = f(X).

YCTaHOBHM 3TOT 3aKOH W3MEHCHHUS IUIOMAAN B 3aBHCHUMOCTH OT PACCTOSHHUS CEUYCHHS
X OT BepXa CTEPKHSI.

FIErd AT

TR
Puc.2.18.

[Inomane BEPXHCTO CCUCHUA CTCPIKHA FO OIPECACIIUTCA U3 YCIOBUA ITPOYHOCTHU:

F F
3 = [U ]H By = m

rne [o]— momyckaeMoe HanpsHKEHUE Ha CKATUE, HATIPSHKEHHS BO BCEX TPOUYMX CEYCHUSIX
CTEPIKHSI TAK)KEe JIOJDKHBI PABHATHCS BEITMUNHE

o=lo]=2

0

YToObI BBISCHUTH 3aKOH U3MEHEHHS TLJIOIIAJICH 1O BBICOTE CTEPIKHS, BO3bMEM J[BA CMEXK-
HBIX OECKOHEYHO OJIM3KUX CEYCHHs Ha PACCTOSHHM X OT BepXa CTEPIKHS, PACCTOSIHUE MEKTY Ce-
yenussMu 0X ; turomaas BepxHero HazoBeM F (X), miormazns xe cmexnoro F(x)+ dF(X).

[Mpupamenne miomamy dF (X) mpu mepexoje OT OJHOTO CEYCHHUS K JPYroMy JIOJKHO
BOCIIPHHATH Bec (X)X aimeMeHTa cTep:kHs MexXly ceueHUsIMU. Tak kak Ha muomanun dF (X) on
JIOJDKEH BBI3BATH HAINPSDKEHUE, paBHOE JomryckaeMomy [o], To dF (X) ompenenuTces U3 yCIoBHS:

W (x)ddx _ o]
dF (x)
Orcrona:
dF(x)_y .
Flx) o
Ilociie MHTErpUPOBAHUS MIOTYyUAEM:
n F{x)+C = Loz

o]

[Ipu X =0mromans F(X) = F,; moacraBisist 3T 3HAYCHHSI, UMEEM:
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InF,+C=0 C=-h#
158

Otcrona

et Flx)-tn F, =ln T8 F@)_ T
[o] R K
z ¥
F I':x:l = FUEH

Ecnn MeHSTh cedeHus TOYHO MO ITOMY 3aKOHY, TO OOKOBBIE IDaHHM CTEP>KHS IOJIydaT
KpUBOJIMHEHHOE ouepTanue (puc.2.18), 4ro ycinoxHseT U yaopoxkaeT padoty. [loaTtomy 00bIdHO
TaKOMY COOPYXKEHHUIO MPUJIAIOT JIMIIL NPUOIIKEHHYI0 (POpPMY CTEp)KHS PaBHOTO COIPOTHUBIIE-
HUS, HAllpUMEP B BUJIE YCEUCHHOM MUpaMUbl C IJIOCKUMU IpaHsmu. [IpuBeneHHbI pacueTr sB-
aseTcsl npubmKeHHbIM. MBI Mpearnonaraiy, 4To Mo BCEMY CEYCHHIO CTEP)KHS PaBHOTO COMPO-
TUBJICHUS TIEPENAIOTCA TOJIbKO HOpPMaJbHBIC HAINPSDKEHUS, Ha CaMOM Jielie Y KpaeB CEUCHMsS
HaNpsDKEeHUs OyAyT HampaBlIeHbI MO KacaTeIbHOM K OOKOBOM MOBEPXHOCTH.

B ciydae JIMHHBIX KaHATOB WJIM PACTSHYTHIX IITAaHT (OPMY CTEPKHS PaBHOTO COIPO-
TUBJICHUS] OCYLIECTBIISIOT TOXKE MPUOIMKEHHO, Pa3Aemsisi CTepKEHb 0 JIJIMHE Ha PAJl YYaCTKOB;
Ha MPOTSDKECHUU KAXKIOT0 YIaCTKa CEYEHUE OCTACTCs MOCTOSHHBIM (puc.2.19) — monyyaercs Tak
Ha3bIBa€MbI SKBUBAJICHTHBIN CTYIIEHYAThIN CTEPKEHbD.

o
B L
-
7l I
| i
i '
| T
I
¥
Puc.2.19.

Onpenenenue muomaneit F, F,... npu BeIOpaHHBIX JJIMHAX MPOU3ZBOAMUTCS CIEITYIOIUM

06pa30M. [Inomanp MOMEPCUHOTO CCUCHUS IICPBOI'0 HUIKHETO y4aCTKa 6y,Z[eT Io (bopMyne paBHa:
F

T

YroObl MOMYYUTH TUIOIIAAb MONEPEYHOTO CEYSHHs BTOPOTO y4acTKa, HaJ0 Harpy3uTh €ro
BHEIIHEH cHJI0ii P 1 BecoM nepBoro yyactka yHl; :

_ Py
: a |- M,

Jlnist TpeThero yyacTka K BHEUIHEH cuile J00aBIsAIOTCS Beca MEPBOro U BTOPOI'O YYaCTKOB.
[Tono6HbBIM k€ 00pa30M MOCTYMAOT U AJI JPYTUX YIacTKOB.

Bonpocul ona camonposepku

- UTo Ha3bIBaeTCs CTEp>KHEM?

- Kakoii Bu HarpyXKeHuUs1 CTEP>KHsI HA3bIBAIOTCSI OCEBBIM PaCTsHKEHUEM (CKaTHEM)?

- Kakue BHyTpeHHHE CHUIIOBBIE (JAKTOPHI BOSHUKAIOT B CEUSHUU Opyca IpU PacTsHKEHUU U
cxatuu?

- Kak pacrnpenenstoTcst o Ce4eHHUI0 CUIbl YIIPYTrOCTH NPpH pacTskeHuu u cxarun? (Mc-
N0JIb30BaTh TUIIOTE3Y MJIOCKUX CEYEHUH.)
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- Kak BpIuncnsiercs 3HayeHre NpOJOJIbHOM CHIIBI B TPOU3BOJIBHOM ITONIEPEYHOM CEUYECHHUH
CTEpKH:?

- Kakoro xapakrepa Hanps»KeHHs] BOZHUKAIOT B IONEPEYHOM CEUEHHUH MPU PACTSHKEHUU U
CKaTUU: HOpMaJbHbIE WM KacaTelbHbIE?

- Kak pacnpenenensl HOpMalbHbIE HANPSIKEHUSI B MTONEPEUHBIX CEYEHUSIX LIEHTPAJIBHO-
PacTAHYTOTO WM HEHTPAILHO-CKATOTO CTEPKHA U TI0 KaKoi (hopMysie OHM onpeaemstoTcs?

- Ilonyuute Qopmyny HOPMaIbHBIX HAMpsDKEHUH MpH pacTskeHuH-cxxaTuu? Kakue
NPEINOCHIIKH UCIIONB3YIOTCS MIPH BBIBOJE 3TOU (OPMYIIbI?

- Kak 3anuceiBaeTcs yciaoBue npouyHoCcTH Opyca nmpu pacTsbkeHuu (cxartun)? Kakue BuabI
3a/1a4 peIIaTCs ¢ HOMOUIbIO YCIOBHSI IPOYHOCTH?

- B xakux enquHuLax n3MepsieTcs HanpskeHue?

- Kak n3aMeHuTCs BeMunHa HaNpsKEHMsI, €CIH IJI01AAb TOIIEPEYHOr0 CEYEHUs BO3pac-
TeT B 4 paza?

- Kax Ha3zHavaroTCs 3HAKU IPOAOIBHON CHIIBI 1 HOPMAJIbHOTO HAIPSKEHUS?

- Kak cBsi3anbl TunoTesa miockux ceueHuil (runoreza bepHyim) u 3akoH pacrpeneneHus
HOPMAaJIbHBIX HAIPSKEHUN B ITONEPEYHOM CEUEHUU PACTAHYTOTO (CKATOT0) CTEPHKHS?

- PackpoliTe noHsATHE 3MI0P MPOJOJIBHBIX CUJI, HOPMAJIbHBIX HANpPsDKEHUM U mepemMenie-
Hui. Jjisg yero onu crpositcs’?

- UTO nokaspIBaeT 3mropa NpoAoIbHON CHIIbI?

- Yto mpeacTaBisaioT co00il SMIOPH BHYTPEHHHUX CHIIOBBIX (hakTopoB? C KaKo# HEThI0 HX
CTpOST?

- OnummMTre TEXHUKY NMOCTPOEHHUS SMIOPHI MPOJOJBHBIX CHII B Opyce, 3arpy>K€HHOM He-
CKOJIBKUMH COCPEIOTOYCHHBIMU CHIIaMU TI0 ocu Opyca?

- Kak BbIUMCIANTH 3HaYEHUE MPOJOJIBHONW CHJIBI B MPOU3BOJIBHOM IONEPEYHOM CEUYEHUU
Opyca?

- Kak BBIUMCIUTH HaNpsKEHHs! B MONEPEYHOM ceueHHe Opyca MpU pacTsLDKEHHU M CKa-
tun? Kak OHM pacnpeeNneHsl 10 IONEPEYHOMY CEUEHUIO?

- Kak onpenenstor abconoTHOE yUIMHEHHUE CTYIIEHYaToro Opyca, Harpy>KeHHOT 0 He-
CKOJIBKUMH CHJIaMU?

- Kak onpenensercs yayinHeHne npu3MaTuyeckoro Opyca ot coOCTBEHHOTo Beca?

- Kakoe BiusiHuE OKa3bIBaeT COOCTBEHHBIN BEC CTEPXHs MPU MPOESKTUPOBAHUS COOPYXKE-
HUsA?

- Yto nmoHuMaeTcs noJi 6pycoM paBHOTO CONPOTUBIICHUS?

- anumute GOpMYITBI JJIs OTIpeieieHus yTnHeHus Opyca. UTo XxapakTepusyeT mpou3-
Benenue AF 1 kak OHO Ha3bIBaeTCA?

- Kakue nedopmarum 6pyca Ha3pIBatOTCS aOCOTIOTHBIMU U KaKW€ OTHOCUTEITLHBIMU?

- Uto Ha3bIBaeTCs yIIIMHEHHEM CTEeP>KHS (a0COMIOTHOM MpoaoibHON Aedopmarueii)? Uto
TaKo€ OTHOCUTEINbHAs TpoosbHas nedopmarusa? KakoBel pa3MepHOCTH a0COFOTHOW U OTHOCH-
TeTbHOU IPOAOIBHBIX edopManuii?

- OnumuTe TEXHUKY OINpeeleHHs] TPOJOJbHBIX U MONepedHbIX AedopManuii Opyca npu
pacTsKEHUU-CoKaTUN?

- CranpHOH cTepKeHb JUIMHOW 1,5 M BBITAHYIJCS ITOA Harpy3kod Ha 3 mMm. Uemy paBHO
oTHOcUTenbHOE yuHeHne? UeMy paBHO oTHOcHTenbHOE cyxkenue? (4 = 0,25)

- Uro xapakTepusyeT MOyJb yIIpyroctu Matepuana? KakoBa ennHuIa U3MEpEeHNUs MOY-
75 ypyroctu?

- Uro HaszwiBaeTcst MozayieMm ymnpyroctd E? Kak Binuser BenuuunHa £ Ha nedopmanuu
CTEpKHA?

- UTto Ha3bIBaeTCsl KECTKOCTHIO IONEPEUHOI0 CEUYEHHUs CTEP)KHS NPU PacTsKEHUU (Cxka-
Tin)?

- OTHOCUTENBHBIE 1eOpMALIUU U TIEPEMEIICHUSI.

- UTo nmoHMMaeTcs MoJ )KECTKOCTBIO IIPU PACTSKEHNH UITU CKATHUS CTEPIKHA?

- [IpyHIMIBI pacyeTa Ha KECTKOCTb.
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- Tunel 3a1a4 pu pacyeTax Ha KECTKOCTb.

- [Ipumepb! BIUSHUS KECTKOCTH HA pabOTOCIOCOOHOCTh KOHCTPYKIIHH.

- Chopmynupyiite 3akon ['yka. Hanummre ¢popmMyiibl 1yist aOCOMOTHONW U OTHOCUTETHHOM
NPOIOJIBHBIX J1e(hOpMaIUid CTEPIKHSI.

- UTO NpOMCXOAUT C MOMEPEYHBIMU Pa3MepaMU CTEPKHS IIPU €ro PACTHKEHUU (CKATHH)?

- Yro xapakTepusyet Ko3ppuuueHT nomnepeuHo aedopmarum?

- Uto Takoe koddurment [lyaccona? B kakux npezenax oH H3MEHSETCS?

- Kak onpenensiercs koaddunment [lyaccona?

- Kakas pasHuna Mexay CTaTUYECKH OIPEAeTUMOM U CTATHYECKH HEONpeneIUuMOi
CTEPKHEBOM cucTEMON?

- Kakue cucteMbl Ha3bIBalOT CTaTUYECKH HeonpeaeauMbiMi? Kak ycTaHOBUTH CTETIEHb
CTATUYECKON HEONPEICTUMOCTH CUCTEMbI?

- B kaxoii nocnenoBaTenbHOCTH PACCUUTHIBAIOT CTATUYECKH HEOIPEETUMbIE CHCTEMBI?

- CKOJIbKO ypaBHEHUHN CTaTUKU HY)KHO COCTaBHUTb I CUCTEMBI CHUJI, JIe)KAIlUX HA OJHOMN
psSMOiA?

- CKOJIBKO ypaBHEHUH CTAaTUKHU HY>KHO COCTAaBUTh JJIsi CUCTEMBI CHJI, PACIIOJIOKEHHBIX KaK
YTrOJHO B TUIOCKOCTH, HO CXOJISALINXCS B OJTHOM TOUKe?

- CKOJIBKO ypaBHEHUH CTAaTUKU HYHO COCTABUTD ISl CUCTEMBI CHJI, PACIIONOXKEHHBIX KaK
YTrOJHO B TUIOCKOCTH U HE CXOMASIINXCS B OJHON TOUKe?

- Kakoe BiamnsiHuE OKa3bIBa€T HAa CTEP)KHEBYIO CTATUYECKU HEOIPENEIUMYIO CUCTEMBI U3-
MEHEHHE TeMIIepaTypbl?

- Kak yuuThIBalOTCSI B CTaTUYECKU HEONPEAETUMBIX CTEPHKHEBBIX CUCTEMaX MOHTAXKHBIE
HanpsHKeHUs?

- Kak Benmercst pacdyer cTaTMUeCKH HEONPEAETMMBIX CHCTEM IO METOJy pa3pyLIaroIiux
Harpy3ok?

- OOBSICHUTE METOJl pacuera CTaTUYECKU HEONPEeAETUMBIX CTEPKHEBBIX CUCTEM IO Ipe-
JIEIIBHOMY COCTOSIHUIO?

- Bo ckousbko pa3 (mpuMepHO) nonepeyHas aedopmaiyisi MEHbIE NPOA0IbHON IIPU OCe-
BOM PACTSKEHUU (CKATHUU) CTAIBHBIX CTEP)KHEH?

- Ykaxute neopMHUpOBaHHOE COCTOSTHUE CTEPKHS, HAarpy>KEHHOT0 OCEBOM CUJION, ecln
€ro MOIEPEYHbIE pa3MePhl YBEINYMINCH?

1) cTepxKeHb pacTsIHYT;

2) cTepKeHb CKaT.

- Ha pucynke u3o00paxx€H cTepxeHb, HAXOJAIUINCS O] IeHiCTBUEM pacTATUBAlOIIel CH-
JIBL

VAVAVAVAVAY

(o

24

=

-} @
~

bonpmue HanpsKeHUsT BOSHUKHYT B TOYKE
1) C;
2) D?

- Beibepure ¢opmyy 3akona ['yka npu pactsokeHHH (CKaTHH)?
1) =Gy,
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2) o=Ee¢;
3) e=
4) E=ce.

- Kakue BHyTpeHHUE yCUIIUS BOSHUKAIOT IIPU PACTSHKEHUM (CHKATUM)?
1) nonepeunas cuina,
2) npo10JIbHAs CUJIa.

- Yro cBs3bIBacT 3aKOH ['yKa Ipu pacTsiKeHUH (CxaTtum)?
1) mpo10ABHYIO U MOTIEPEUHYIO CHITY,
2) HanpspKeHue U aehopMaIuio.

. Kpyuenmue, cnisur, cpe3

Kpyuenuem na3piBarot aedopmMaliiuio, BOSHUKAOUIYIO IPU JICUCTBUH HA CTEPIKEHb Maphl
CHJI, PaCIlOJIOKEHHOM B IUIOCKOCTH, MIEPIEHANKYIISIPHOU K ero ocu (puc. 5.1).

Puc. 5.1

CrepsKHH KpYTJIOTO UM KOJIBLIEBOTO CEYEHUs, paboTarolue Ha KpyueHne, Ha3bIBalOT 6a-
aamu. IIpu pacyere BaoB 0ObIYHO OBIBAET M3BECTHA MOIIHOCTS, IIEpelaBacMasi Ha BaJl, a BEJIH-
YMHBI BHEIIHUX CKPYYMBAIOIIMX MOMEHTOB, MIOUIEXKAT ONPEEICHNI0. BHeIIHNE CKpy4YHMBaroIye
MOMEHTbI, KaK IIPaBUJIO, IEPEIAI0TCS HA BaJl B MECTaX MOCA/IKU HAa HEro MIKUBOB, 3y04aThIX KO-
JIEC U T.II.

[TycTh Ban BpamaeTcst ¢ MOCTOSSHHOM CKOPOCThIO N 00/MUH. U nepenaeT MOITHOCTh N

Hw/c. YrnoBast ckopocTh BpallleHUs Bajia paBHa ® = /30 (pan/cex), a mepenaBaeMasi MOIITHOCTh
N=Tw

CKpyYHBAIOIINI MOMEHT PaBeH T =30N/mn

Ecny MOIIHOCTE 3aaHa B KMJIOBATTaX, TO BENMYUHA CKPYYMBAIOIIETO MOMEHTA OTIPEIE-
nsieTcst mo popMmyIie

T 30570N

m

Ilocmpoenue snwp Kpymauux Momenmos

3Hasl BEIMYMHBI BHEIIHUX CKPYYHMBAIOIIMX MOMEHTOB M MCIIOJIb3Yys METOJl CEYEHUM, MbI
MO3KEM OIPEACIUTh KPYTALIME MOMEHTBI, BOSHUKAIOIIUE B MONIEPEUHBIX ceueHUAX Baya. Kpyrs-
MUK MOMEHT My B CEYCHHH BaJla YUCIIEHO PaBeH anreOpanyeckoil CyMMe BHELITHUX CKPYYUBAIO-
IIMX MOMEHTOB, ICHCTBYIOIIMX I10 OJHY CTOPOHY OT CEYECHMSI, IIPH 3TOM MOT'YT pacCMaTpPHUBAThCS
KAaK JIeBas, TaK U IIpaBasi OTCCUCHHBIC YACTH BaJla.
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[Tpumem mpaBMIIO 3HAKOB ISl KPYTSIIETO MOMEHTA: €T0 IMOJIOKUTEIIEHOE HAIPaBICHUE
COOTBETCTBYET MOBOPOTY CEYCHHUS IO XOAY YACOBOM CTPEJIKH, €CIIM CMOTPETh Ha CEYEHHUE CO
CTOPOHBI BHEITHEH HOpMasH (puc. 5.2).

MK>0 /‘ MK>0

\Le x

Puc.5.2

[Tpu Hanmuuuu pacnpeneaeHHON MOMEHTHOM Harpy3ku M (puc.5.3) KpyTAme MOMEHTBI
Mk cBs3anbl 1udGepeHaTbHON 3aBUCHMOCTBIO
dMK/dZ :im, (5 l)

U3 KOTOPOM BBITEKAET clieayromias hopMyna:
M, =M, +mz,
K™ Ko (5.2)

rae <0 — KpyTAUIMit MOMEHT B HaYaJe Y4acTKa.

Cornacno dopmyiie (5.2) Ha ydacTKax ¢ paBHOMEPHO pacnpeelieHHON Harpy3Koi M Kpy-
TALIMI MOMEHT U3MEHSETCS 10 JIMHEHHOMY 3aKkoHy. [Ipu oTCyTCTBUM MOTOHHOW HArpy3ku (M =
0) kpyTALIMI MOMEHT COXpaHseT MOCTOIHHOE 3HaueHue (Mg = Mk, = const). B ceuenusx, rue k
BaJly MIPUJIOKEHBI COCPEIOTOUCHHBIE CKPYYHUBAIOIINE MOMEHTHI, Ha dMiope My BO3HUKAIOT CKay-
KU, HAaIIpaBJIEHHbIE BBEPX, €CIIM MOMEHTHI HallpaBJIeHbl IPOTUB YaCOBOI CTPENKH, TMOO BHU3 —
npy 0OpaTHOM HarpaBJIeHUH MOMEHTOB.

M
AAANN _
TAAAA
Puc. 5.3
IIpumep 1.
[TocTpouTsk MIOpY KPYTAIMMUX MOMEHTOB JJIS )KECTKO 3aIEMIIEHHOTO CTepKHs (puc.S.4,
a).
WM=40xH 1 I,=30xHm
7 m, =10H m, =20 ¥H g
a . | W S A Wyl il .
"7 %'33&;&;&;%&&&&& %
2 m M 2w 1 M
30 30
’ ’ T
#9 10
30 30
Puc.5.4
Pewenue.
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Crnenyer OTMETUTh, YTO QITOPUTM U MPUHIMIIEI TOCTPOSHUSI S0Pl KPYTALIMX MOMEH-
TOB IOJHOCTBIO COBIA/IAIOT C AJITOPUTMOM U MIPUHLIMIIAMU IOCTPOEHUS IIOPHI IPOAOIBHBIX CHJI.

1. Hameuaem xapakTepHbIE CEUEHUS.

2. OnpenensieM KpyTSAIIUM MOMEHT B Ka)KJIOM XapaKTEpPHOM CEYEHHH.

Myp, = Myp, =M, = 30 sH -

Myps= Mgy =M, —m; - 2=30-40=-10:H -
Myps=M;—m; - 2+m, 2=30-40=10 xH n;
Myps =Mpp; =My, — M, =10-40=-30xH m

3. o HaliieHHBIM 3HAYEHHAM CTpouM 3Mmopy M p (puc.5.4, 6).

Hanpsaosicenus 6 nonepeunom ceuenuu

OnbIThl IOKA3BIBAIOT, YTO €CIIM HA IIOBEPXHOCTH Opyca KPYyIJIoro Ce4eHus: HAaHEeCTH Ipsi-
MOYTOJIbHYIO CETKY, a Ha TOPLIEBOM MOBEPXHOCTU HAHECTH paJualibHble TUHUHM (puc.5.5), To mo-
ciie geopMalii KpyuyeHHe OKaKeTCsl YTo:

- Bce 00pa3zyrollue MoBOPaunBaOTCS Ha OJJUH U TOT )K€ Yroj ), a IPIMOYTOJIbHUKH,
HAHECCHHBIE HA IOBEPXHOCTH, IPEBPALIAIOTCS B 1apaJIEIOrPAMMBI;

- TOPLIEBbIE CEYEHUS OCTAIOTCS KPYIJIBIMU, IIJIOCKUMH, PACCTOSHUS MEX]ly HUMU HE Me-
HSAIOTCS,

- K&KJ10€ CEYCHHE [T0BOPAYUBAETCA OTHOCUTENIBHO IPYTroro Ha HEKOTOPBINA yroil ¢,
Ha3bIBAEMbIl YIJIOM 3aKpy4HBaHUS;

- pajuangbHbIE JIMHUM HA TOPLIEBOM MOBEPXHOCTU OCTAIOTCS MPSIMBIMU.

Ha ocHoBaHMM 3THX HAOIIOIEHUH MOKHO 3aKIIIOYUTh, YTO MOXKET OBITh MPUHSTA THIIOTE-
3a bepHymiu (runoresa miOCKUX CEUEHU), a B Bajle BOSHUKAIOT YCJIOBUS YUCTOTO CABUTA, B I1O-
NIEPEYHBIX CEUEHUAX JIEHCTBYIOT TOJIBKO KacaTeabHbIe HAIIPSKEHUS, HOPMAJIbHBIE HANIPSKCHUS
PaBHBI HYIIIO.

PaccmoTpuMm nomnepeuHoe cedeHue Bajia, paciol0)KEHHOE Ha HEKOTOPOM PACCTOSIHUU Z OT
ToprieBoro, rae M,=T (puc.5.5). Ha anemenrtapnoii riomazake dF Oyaer aeicTBOBaTh JIeMeH-

TapHas cuia wdF , MOMEHT KOTOPBIN OTHOCUTEIIBHO OCH BaJla PaBEH («dF)p . Kpyramuit MoMeHT
My, B CEUEHUH paBEH

M?{ = IﬂRfF
F . (5.3)
: Mg
—— "
N 5 N B e
o
[ WO NN M SR Eh
dz z &
Puc.5.5

Jlist TOro 4ToGBI IIPOMHTErPUPOBATH OTO BHIPAKEHHE HEOOXOAMMO 3HATH 3aKOH pacIpe-
JIeJICHUS HalPSDKEHUH B CeYeHUH. BoIenM 13 Bajia SJIeMeHTapHOE KOJIbIO JTHHOM 0Z 1 ToIIH-
Holi dp (puc.5.6).

[TpaBbIii TOpeIr 2JIeMEHTa MOBEPHETCS OTHOCUTENBHO JIEBOT0 Ha yroi d¢, obpa3yrorias

CB noBepHeTcsl Ha yrodl ¥ U 3aiimet nosnoxenue CB1. Yron y - OTHOCUTENbHBIN casur. U3 tpe-
yrosbHUKa OBB1 HailneM:

129



Puc.5.6 Puc.5.7

BBy=({p+dpldp= pdp
U3 tpeyronsauka CBB1: BB, = ydz. Otkyna, npupaBHUBas IpaBble YaCTH, MOIYYUM
d
yr=a 2
Ha ocHoBanuu 3akoHa ['yka npu casure:
r=CGv=0p d—tp
dz  (5.4)
[ToacraBum Beipaxkenue (5.2) B (5.1):

dp dp . 3 dg
M = —dF =0 —[gdF =0GJ, —
v ; PGP — ~ ; o P
Otkyna
dp M,
dz OV, (5.5)
[Moncrasum 3Hauenne do/dz B Beipaxenue (5.4) mMOaydnm:

TakuMm oOpa3om, KacaTelbHbIE HAPSYKEHUS MPU KPYUEHHUH NPSAMO MPONOPLHUOHAIbHBI
PacCTOSTHUIO OT LIEHTPA TSKECTH CEYEHMSI 10 pacCCMaTpUBAaEMOM TOUKH M OIMHAKOBBI B TOUKAX,
OJIMHAKOBO YAAJICHHBIX OT IIeHTpa TskecTH cedeHus (puc. 5.7). Ilpu p = 0nonyuum 7 =0.
Haubonpire HanpsokeHUs: BOZHUKAIOT B TOUKAaX KOHTYpa cedeHus mpu p = R:

M

_ ¥
Tonas = it

J

¥

BennuwnnHa oTHOIIEHUS NOJIIPHOI'O MOMCHTA MHCPIHHU K paaAnyCy BaJla HA3bIBACTCA MO-
MCHTOM COIIPOTUBJICHUA CCUCHUS IPHU KPYYCHUHU WU IMMOJIAPHBIM MOMEHTOM COITPOTHUBIICHUA

Jg
W, =L
P R .
JI7s1 CITONIHOTO KPYIJIOrO CEYEHUst
R aD?
ST
JUIs1 KOJIBIIEBOI'O CEUCHUS
:‘TRS 4 :"?.'DS 4
W =—(1-¢")=——{1-¢
» = ( J T { J |
rne c=d/D.

Torz[a MaKCUMAJIbHBIC KaCaTCJIIbHBIC HAIPSXKCHNSA PABHBI
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_MX
max — \na;
Wp.

Yecnosue npounocmu npu kpyuenuu éana kpy2nozo u Koivuegoco ceuenus

YcioBue NpoOYHOCTH MPU KPYUSHUH C YYETOM MPUHITHIX 0003HaYeHU GOopMyIHpyeTcs
CIeIYIOIKUM 00pa3oM: MaAaKCHMAJIbHbIE KacaTeJIbHbIe HANPSIKEHUsI, BOSHUKAIOIINE B 0NaC-
HOM CeYeHHHU BaJjia, He J0JIKHbI IPEeBbIIATH J0NYCKAeMbIX HANIPSIKEHUH U 3allMChIBACTCS B
BUJIC

max — %ﬂ < [T]
p , (5.6)

rne [r]06epercs mnb0 Ha OCHOBAaHMHU ONBITHBIX JTAHHBIX, TUOO (IIPU OTCYTCTBHH HYKHBIX

T

OIBITHBIX XapaKTEPUCTHUK) 110 TEOPUSAM MPOYHOCTH, COOTBETCTBYIOIUM MaTepuany. Hanpuwmep,
13 TEOPUHM IPOYHOCTH JUIS XPYIKHUX MAaTEPUAJIOB, IPUMEHEHHBIX JJI YUCTOrO CIIBUIa, CIEIYIOT
TaKHE PE3yJIbTaThl:

- U3 BTOPO TEOPHUH ITPOYHOCTH

P
[c]- le}, __O»
1+ nl+v).
v n(l+v) 1 (5.7)

- u3 Teopun Mopa

_[U] o}
[T]_ﬁ_ n(l+ k)’ (58)
rmue k:GlE/O-;.

U3 TGOpI/II\/JI MPOYHOCTHU MJIA TNIACTHYHBIX MAaTCPHUAJIOB IIPHU YUCTOM CABHUIC ITOJTYUUM:
- 110 TpeTbefI TCOPHUHU ITPOYHOCTH

[)-t2l-o
2 2n, (5.9)
- 110 YETBEPTON TEOPHUH MPOYHOCTH

bl

V3 V3 (510)

KaK CHCHyeT 13 3aKOHa HapHOCTI/I KacaTCJIbHBIX HaprDKeHI/H\/'I, OILHOBpeMeHHO C Kaca-
TCIIBbHBIMH HaHpﬂ)KeHI/IHMI/I, HeﬁCTByIOH_[I/IMI/I B IINIOCKOCTHU HOHepGQHOFO CCUYCHUA Bajla, UMCHOT
MECTO KaCaTCJIbHBIC HaHpSDKeHI/IH B HpOHOHLHBIX IIJIOCKOCTAX. OHI/I paBHBI 10 BCJIMYHUHEC HapHBIM
HaHpH)KeHI/IHM, HO UMCHOT HpOTI/IBOHOHO)KHLII‘;I 3HAaK. Taxum 06pa30M, BCC DJICMCHTHBI 6pyca HpI/I
prquI/H/I HaXoOdaTCA B COCTOAHUN YUCTOT'O CABUTIA. TaK KakK LH/ICTI)H\/'I CABUT ABJISICTCSI YaCTHBIM
C.quaeM IIJIOCKOI'O HaHpH)KeHHOFO COCTOsIHUA, HpI/I KOTOpOM O-l =7, 0-2 = O , 03 =-7,TO HpI/I

TIOBOpOTE rpaHeii aneMenTa Ha 45° B HOBBIX TIIOIIAIKAX 0OHAPYKUBAIOTCS TOMBKO HOPMAJIbHbIE
HaIPsDKEHUs, paBHBIE 110 BenuuHe 7 (puc.5.8).

PaccMoTpuM BO3MOKHBIE BU/IBI pa3pyLLIEHUS BaJIOB, U3TOTOBJICHHBIX U3 PA3IMYHbBIX Ma-
TEpHAaJIOB MpHU KpydeHHH. Basbl U3 MIaCTUUHBIX MaTepUaIOB Yallle BCEro pa3pyllaloTcs Mo ceve-
HUIO, TIEPIIEHANKYJIIPHOMY K OCH BaJla, O] AEMCTBUEM KacaTelbHBIX HANPSKEHUH, JEHCTBYIO-
IIMX B ATOM ceueHuu (puc.5.9,a). Banbl U3 Xpynkux MaTepuasoB, pa3pyliatoTcs 10 BUHTOBOM
TIOBEPXHOCTH HAKIOHEHHOM K OCH Bana mof yrioM 45°, T.e. o HalpaBIeHnIo NeHCTBIS MaKCH-
MaJbHBIX PaCTATHBAIOIINX HANpsHKeHUH (prc.5.9,0). Y nepeBsSHHBIX BAJIOB MEPBIC TPEITUHBI
BO3HHUKAIOT 110 00pa3ylouM HUIMHIPA, TaK KaK JPEBECHHA IJI0X0 CONPOTUBIISAETCS ACHCTBUIO
KacaTeJIbHBIX HANpPsDKEHHH, HallpaBJIEHHBIX BJI0JIb BOJIOKOH (pucC.5.9,B).
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CDED

Puc.5.8 Puc.5.9

Taxum 00pa3oM, XapakTep pa3pymeHHs 3aBHCUT OT CIIOCOOHOCTH MaTepHuasa Bajia co-
MPOTUBIIATHCS BO3ACUCTBUIO HOPMAaJIbHBIX M KacaTeIbHBIX HAMPSKEHHUH. B cOOTBETCTBUU C 3TUM,
JIOMYCKaeMbIE KacaTelbHbIE HAIPSHKEHHS IIPUHUMAIOTCS paBHbIM [7] = [0, ] - mu1s Xpynkux ma-

tepuanoB u [7] = (0,5...0,6)[o] - Ans mimacTUYHBIX MaTEPUAIIOB.

Payuonanvnas gpopma ceuenusn eana

AHanu3upys MI0PY KacaTeNbHBIX HAMPSLKEHUH (puc.5.7) MOKHO OTMETHTh, YTO
HauOOJIbIIINE HATIPSKEHUSI BOSHUKAIOT HAa MOBEPXHOCTH BaJia, B IEHTPAIHHOM YAaCTH OHH 3HAYHU-
TEJIbHO MEHBIIIE U Ha MPOJI0JIbHOIN Ocu paBHbI HY0. Clie10BaTeNbHO, B CIUIOIIHOM Bally MaTe-
pHal, HaXOASIIUNCS B ICHTPATbHON YaCTH B 3HAYUTEIHHON CTENEHN HEJOTPYKEH, €ro BKIIaJ B
MIPOYHOCTH Bajia Mail. [IoaToMy parmoHaJIbHBIM JIJIs1 BAJIOB CUATAETCS KOJIBIIEBOE CEUEHHE.

Jeghopmayuu npu Kpyuenuu u yciogue yncecmkocmu 6aia
U3 Beipaxkenus (5.5) cnemayert, 4To

M
dgp=—=%
5T r
WHTETPHUPYS KOTOPOE 1O JIJTMHE Baja, MOJyIruM:
=M,
GJ
Ecnmu M =constu GJ p= const o Bcew JJiMHe Baja, TO
M. I
)
P

rae GJ , - )KeCTKOCTh Bana PH KPYYCHHH.

Yron 3aKpydnBaHUs, HpI/IXOJISIHIHI;’ICSI Ha CAVMHUIY OJIMHBI, HA3bIBAIOT OTHOCUTCIIbHBIM YI'-
JIOM 3aKpYy4YHUBaHUSA

s obGecniedenust TpedyeMoi )KeCTKOCTH Bajla HE0OXO0IMMO, YTOOBI HAaMOOJBIINI OTHO-
CHUTEJIBHBIN YTOJI 3aKpyYHBAHUS HE TIPEBOCXO/IHII IOITyCKAeMOTO:

M
0=—=><J[0
cl, [0]

Ota Gopmylia BeIpa)kaeT yCIOBHE KECTKOCTH Basia Ipu KpydeHUH. OOBIYHO IPUHUMACTCS

[0]=0,5"ua | M amunb! Baa.
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Pacuemot ha npounocme u HcecCmKOCMb 6a/106 KpPy21020 U KOAbUEBO20 CEHEHUIL

[Ipu pacuerax Ha MPOYHOCTH MPHU KPYUICHHUH (TAK)KE KaK U MPU PACTSHKEHHUH ) MOT'YT pe-
IAThCS TPU 3aJ1a4u:

a) MPOBEPOYHBIN pacueT — MPOBEPUTH, BBIACPIKUT JIM BaJI MPUJIOKCHHYIO HarPy3KY;

0) MPOEKTUPOBOYHBIN pacUeT - ONPEACIIUTh pa3MEPhI Bajia U3 YCIOBHS €ro MPOYHOCTH;

B) pacuerT 1Mo HeCyIel CITOCOOHOCTH - ONPEACIUTh MAKCUMAJILHO JIOMYCTHUMBIN KPYTSI-
I MOMEHT.

- [Ipu mpoBepoYHOM pacuere Ha MPOYHOCTh PEKOMEHYETCS CAEAYIOMIUM HOPSIOK pacye-
Ta BaJIOB IPU KPYUYCHUU:

1) mo cxeme Bayia ¥ JSHCTBYIOIIMM Ha HETO CKPYYUBAIOIIMM MOMEHTAaM CTPOST S0Py
BHYTPEHHUX KPYTALIMX MOMEHTOB 110 OTAEIbHBIM Yy4acTKaM;

2) BBIOMpAIOT MaTepHaII JIJIs PACCUMTHIBAEMOT'O Bajla ¥ OMPEEIISIOT JUIsl 3TOr0 MaTrepuana

JIOITyCKaeMoe HaIpshKeHHe, HanpumMep 1o dpopmyiie (5.9), [T]z [O-]/Z;

3) nns yyacTka Bajla ¢ MAaKCHMaJIbHBIM 10 MOAYJIIO 3HAYEHUEM KPYTSILIEr0o MOMEHTA 3a-
MUCHIBAIOT YCIIOBHE IPOYHOCTH NIPU KPYUCHUH

- _|Mz|max<[z_]

max — W -
P

- [IpoeKkTHPOBOYHBII pacueT MPOBOIUTCS, HCXOIS U3 YCIOBUS TIPOYHOCTH Ha OCHOBE CJIC-

JYIOIIETO COOTHOIICHUSI:

w o>M:

7 [e]

I[J'IH CINIOIIHOT'O KPYTJIOIr0 CCYCHUA , OTCIOZIa MOKEM 3aIllMCaTh BbIPpAKC-
HUC IJId OMMPCACIICHUA JUaMETpa Bajla U3 YCIIOBUA €ro IPOYHOCTH:

W, =7z-d3/16

Onpenenus pa3Mepsl Baja U3 YCIOBHs IPOYHOCTHU, IIPOBEPSIIOT BaJl HA )KECTKOCTD.
VYcnoBue xKecTKocTH TpedyeT, UTOObI MAKCUMAaJIbHbBIN OTHOCUTENbHBIN YroJl 3aKpy4uBa-

0
HUSL ~ MaX ObUT MEHBIIE UM B IPEEIbHOM Cllydae paBeH JOIYyCKaeMOMY YTy 3aKpy4HBaHUS
eIMHMIIBI JUTHHBI Baja, T.€.
T an
0= o s Orrim» [p_
, M | (5.11)
U3 ycoBuUsI IPOYHOCTH MOKHO HAMTH HEOOXOAMUMBIH JUisl 00eCTIeYeHNs IPOYHOCTH I10-

J'ISIpHI:Iﬁ MOMCHT COIIPOTUBJICHHUA CCUCHUS, a [10 HEMY U ITUaMCTP BaJia:

W,=T/R,,
’ 1o W, = 0,2d*, mostomy

d :3/2
P R
s (5.12)

N3 popmymsl (5.11) MOKHO HAUTH HEOOXOAUMBIH MOJSIPHBI MOMEHT UHEPIIMH CEYCHHUSI,

a 110 HEMY U AMaMeTp BaJia
T

1, = .
r Geadm
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. . . 7
B aT0# opmyrie gonyckaeMbiii OTHOCUTEIIbHBINA YTOJI 3aKpyUUBaHUS ~ 29M qOIDKEH OBITh
BBIPAXKCH B paJidaHax; €CJId 3TOT YToJl IaH B Ipaaycax, TO COOTHOIICHHUE IS onpeaeseHus I 0y-
JIET BBITIISAJETH CISAYIOIUM 00pa3oM:
T 180

P 0 °
G adm 4

Ho |, = 0,1d 4 mostomy

[107 180
d)KeCT. =4 o
Glum 7 (5.13)

W3 1ByX quaMeTpoB, pacCUYMTaHHBIX 110 Gopmynam (5.12) u (5.13), B kauecTBe OKOHYA-
TENLHOTO TUaMETpa BHIOUpACTCs OOJIBINUI, KOTOPBIH OOBIYHO OKPYTIISIETCS 10 HEIbIX MHJUIU-
METpOB.

B cnydae pacuera pa3MepoB Bajia KOJIbIIEBOTO MOMEPEUHOIO CEUCHHS ITPU 3aJaHHOM CO-
OTHOIIICHHH BHYTPEHHETO Ugy M HAPYIKHOTO AUaMeTpoB d, T.e. mpu 3a1aHHOM mapameTpe K = Ogy
/d, dbopmyiet (5.12) u (5.13) npUHUMAIOT BHI:

5T

Va—iHr,
(I=KDR, (5.14)

J 107 180
d)xecnc. =4 PR N
GOy (1-k")7 (515)

dyp

Ipumep 2.
[TomobpaThk traMeTp CILIONTHOTO Baja, nepeaaromiero Momuoctb N=450 i1.c. mpu gactore
BpaueHus N=300 06/MuH. Yo 3aKpyuMBaHuUs HE JJOJKEH MPEBBIIATh OJHOTO Tpajgyca Ha 2

MeTpa JuTiHbI Bana; [7]=40 MITa, G =8-10* MIIa.

Pewenue.

KpyTsmumii MOMEHT onpezessieM U3 ypaBHEHUS
N 450

My =7T160—="7160— =10740 Ha.
# 300

JlnameTp Basa 1o yCJIOBHIO IPOYHOCTHU ONPEAEIIAETCS U3 ypaBHEHUS

160 .
Dzsjrw 1610740 0y
x|t 74010

I[I/IaMeTp BaJia MO0 YCJIIOBHIO JKECTKOCTHU OIIPCACITIACTCA U3 YPABHCHUSA

320 .
D=y = |I 5210740 =0,112 e

7] G 4\{}?-—1 810"
257

E

Bri6upaem 6onpimmii pazmep 0,112 m.

Ipumep 3.

MMeroTcs ABa paBHONPOYHBIX Bajla U3 OJJHOTO MaTepHasa, OAUHAKOBOW JUIMHBIL, ITepea-
IOLUX OJMHAKOBBIN KPYTAIINI MOMEHT; OJMH U3 HUX CIUIOIIHOM, a APYro mosblii ¢ ko3dduim-
enTom nostocti « = 0,8 . Bo ckoJIbKO pa3 CIUIONIHON BaJl TSXKEJEE MOJI0T0?

Peuwienue.

PaBHONpOYHBIMY BaJlaMH M3 OJIMHAKOBOTO MaTepHalia CYUTAIOTCS TAKUE BaJbl, y KOTOPBIX
MIPU OJIMHAKOBBIX KPYTSIIMX MOMEHTaX, BOSHUKAIOT OJIMHAKOBBIC MAaKCUMAJIbHBIC KaCaTeIbHBIC
HaIpsKEHUs, TO €CTh

MK — MR

R RoR
Wy Wy .
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VYcnoBue paBHOM MPOYHOCTU MEPEXOIUT B YCIOBUE PABEHCTBA MOMEHTOB COIIPOTHUBIIE-
HUSL:
(22 "R
Wr - Wr .
OTtKkyna nojiydaem:
3 3
HDm _ @Hﬂﬂ_@_mq‘l Dm —3

16 16 D

OTHOLIEHNE BECOB ABYX BaJIOB PAaBHO OTHOIICHHUIO Hnomaneﬁ HX IIOIMMCPCUHBIX CEUECHUN:
2 2
E-Dm . E-Dmm ] I[-l_ aﬂ)
4 4 _
[ToxcraBisis B 3T0 ypaBHEHUE OTHOLLIEHUE TUAMETPOB U3 YCIOBUS PaBHOM MPOYHOCTH,
MOoJIy4Yum

o™ (1 s )m
— &
P ] = 1955
& 1—a
Kak noxa3ssIBaeT 3T0T pe3yJIbTar, HOJIBIA Ball, 6y,[[y‘lI/I OJIMHAKOBBIM I10 ITPOYHOCTHU, BABOC
JIETYE CIUIOIIHOrO. DTO 00BACHAETCS TEM, 4YTO B CUITY JIMHEHMHOr0 3aKOHa pacrnpeaciiCHud Kaca-
TCJIBHBIX HaprDKCHI/Iﬁ 10 paanycCy Bajia, BHYTPEHHHUEC CJIOU OTHOCUTCIIBHO MaJIO HAI'PY>KCHBI.

Qm: Q?!l:l.‘! — Fm : F:’!ﬂ'}! —

Ipumep 4.
Haiit MOIITHOCTB B KBT, IIEpEAABAEMYIO BAJIOM, €CJIA JUAMETP CIUIOLIHOTO Baja

d =015x , 4HCJI0 0OOPOTOB Basia B MUHYTY N = 120 » MOIyJIb CIBUTA
G =8-10"Mlla =8 '101017“1/1 yTOJI 3aKpy4YrBaHUs ydacTKa Baja JJIuHON 7,5 M paBeH 1/15 panu-

aH.
Pewenue.
N3 popmyss
7Zd4
g™
Gl ? 8.109.,.015
M ——2f_ 32" 81077015  an0nh 4y,
I I 32-7,5-15

Ornpenenum nepeaaBaeMyro MOITHOCTh
_ M -n 35320-120 _ 435km

9736 9736

IIpumep S.

OnpenenuTh, Ha CKOJIBKO MPOIIEHTOB YBEITUYUTCS HANOOJIbIIIEe HATIPSHKEHHE BaJla TIPU
KpY4YE€HUH, €CIIU B BaJly CIIEIAHO LIECHTPAIbHOE OTBEPCTHE dy =04-d, (C=0,4).

Pewenue.

Momaras dn =d , TTOJTyYHMM CJICTYIOIIME BRIPAKCHUS ISl HATIPSDKEHUH CIUTONIHOTO U T10-

JIOT'O BAJIOB.
16M,,

T = =
max o
7d?

16M KP —

z-ma\x:m:lﬁ)_‘[n

Hckomas pa3HHIla B HAMIPSDKEHUAX

Ar=tn'c TC-100%=16M3KP{ 14‘1} - 04 7100~ 2,6%
7 a® [1-C* 1M 1-(04)
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IIpumep 6.
3aMeHHUTH CIUTOMIHOM Bai quaMerpa d = 300 MM MOJIBIM PaBHOIIPOYHBIM BAJIOM C HapyK-
HbIM auameTpoM d,, =350 mm. Haiitu BHyTpeHHuil quametp nosoro Bana d, 1 CpaBHUTH Beca

3THUX BaJIOB.
Pewenue.
HaunGounpmme kacaTelbHbIC HAIPSHKEHUST B 000UX BajiaxX JOJDKHBI ObITh PAaBHBIMHU MEXKTY
CO0OH:
_ 16M 16M .,

Tt add—cf)
Orcrona onpenenum kodhdunuent C
3

3
cour[ ] (2] o
) 350

BuyTtpenHuii q1uaMeTp 1mosoro Bajia

d,=C-d, =0,78-350 = 273mum

OTHO1IEHNE BECOB PABHO OTHOIICHUIO TIIOMIAICH MOMEPEYHBIX CEUCHUM:

F, _#ldi—di)-4 _di-dj 350°-278 ..,

- 2 - 2 B 2 -

F 4d d 300

W3 npuBeieHHBIX NPUMEPOB 5 ¥ 6 BUJIHO, UTO U3TOTOBJIIEHUE ITYCTOTEIBIX BAJIOB, T.€. Ba-
JIOB, Y KOTOPBIX MaJIOHATPYKCHHAsI BHYTPEHHSIS 9acTh YAAISETCs, SBISICTCS BeCbhbMa dPPEKTHB-
HBIM CPEJICTBOM CHIDKEHUS 3aTpaThl MaTepuala, a clie/IoBaTeIbHO, U 00JIerYeHus Beca BaJoB.
[Ipu >TOM HauOONBIIINE HATIPSHKEHN S, BOSHUKAIOIINE B IMTyCTOTEJIOM Bajly, Majio OTJIUYAIOTCS OT

MaKCHUMAJIbHBIX HaprI)I(eHI/Iﬁ B BaJly CINIOIIHOTO CCUCHUA ITPHU TOM KC HAPYKHOM JUAMETPC.

4

Tak B IpUMepe 5 3a CYET CBEPIICHNUS TIpH C d,/dy =04 , JJafoIeM o0JieT4eHe Bajia Ha
16%, MakcuManbHble HANPSKEHUS] B HAPY>KHBIX BOJIOKHAX I1OJIOT0 Baja BO3pOCH Bcero Ha 2,6%.
B npumepe 6 paBHONPOUYHBIN MYCTOTENBIN BaJl, HO C HECKOJIBKO OOJIBIIIMM Hapy>KHBIM JIMaMeT-
POM I10 CPaBHEHUIO CO CILIOIIHBIM BaJIOM, OKa3aJjcs Jierue CIulomuoro Ha 53,4%. Otu npumMepsl
HarJIsIIHO CBUETENbCTBYIOT O PAllMOHAILHOCTH IPUMEHEHHS ITyCTOTENbIX BaJIOB, YTO IMIMPOKO
UCTIOJIB3YETCSI B HEKOTOPBIX 00JIACTSIX COBPEMEHHOTO MAIIMHOCTPOEHUS, B YaCTHOCTH, B MOTOPO-
CTPOEHHUU.

T .
Snavenns W , Ly Tmax JUISL Pa3IMYHbIX CeUYEeHUH MpUBEeHbI B Ta01.4.2.
Tabnua 4.2. 'eomeTpudeckie XapakTepUCTUKU KECTKOCTU U MPOYHOCTH IS

HCKOTOPBIX CEUCHUI IIPpU KPYYCHHUU ITPSAMOTO 6pyca

®opmMma MomeHT MowmeHT Haubonpmme
HOTIEPEYHOTO UHEPIUU COMNPOTHUBJICHUS KacareJbHbIC
CCUYCHUS NpU KPY4SHUU NpY KPY4SHU U HaIpPsDKEHUS
I W, z-max:Mz/\N;c
KBagpar
fry=tmge B cepeannax cropon
’ / =] II(‘ = Oll4a4 WK = 01208a3 Tmax = M z /0'208a3
M oy B yrmax 7=0
- 2]
Kpyr ¢ nbIcKoi . d4 ’6 h Olw - d*(2,6h/d —1) B cepenune
o d “ 8(0,3n/d +0,7) TJIOCKOTO cpe3a
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dopma MomeHT MomMmeHT HaubGonpime
MONIEPEUHOTO WHEpIUU CONPOTHUBIICHUS KacaTelbHbIE
cedyeHus IIpU KPy4EHUHU IIpU KPyYEHUHU HaIpsKEHUs
IK WK Tmaszz/WK
Tmax = M, /\N K
h/d > 05
B xoHi1te manoi
1674 ) 10JIyOCH
k=~ 3 2 > WK:7Zd h Tmax:Mz/\NK
7z°bh(b* +h°) 16 GOILIION
7=br,/h
h/b>1 e
PaBHOCTOpOHHUI
TPEYTOJbHUK
' Jaa® . B cepennnax ctopoH
IK: 3a WK:a_ TmaXZZOMZ/aS
80 20 ~0
Byrmax T =
| S
IIpaBUIBHBIN 1IECTH- ) .
UM BOCBMUYT'OJILHUK . =kd A(I[J'Iﬂ 1Ie- W, =k'dA (st e~
' CTUYTOJIbHUKA CTUYTOJIbHUKA B cepennnax ctopon
k :0,133, k'=0,127’ Tmax = M, /K'dA
JUTSl BOCBMHUYTOJIb- | JJIsl BOCBMHUYTOJIb- B yrmax 7 = 0
HUKa k= 0,130) HUKa k'= O'223)
alb? —p? B Toukax JIMHHBIX CTOPOH
=a(b14—b§')_ K—m— ommKe K
“ 12(b, -b,) NG IHPOKOMY
P 0,105(b14 +b, ) OCHOBAHHIO
onosfos +bg) | - oSl +b2)
b, Tmax = M, /W K
a>4b,

Ilonoe »mmunTuue- : m3b l4 1- a4) B xoHI11e Maoi
CKOE P S MOJIyOCH
CEYEeHUE 16$m = Tmax =M, /W,

m=a, /b =a,/b, amb’ (1-a*) Oombmioii
Wey=——"—"" T =Trae/M
(m> l); 16 max/
a=a,/a =D, /b npH Mol
(a< 1) TonmuHe O
Tmax =M, [2AS (paBHOMED-
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dopma MomeHT MomMmeHT HaubGonpime
MONIEPEUHOTO WHEpIUU CONPOTHUBIICHUS KacaTelbHbIE
cedeHus P Kpy4EeHUU IpU Kpy4EeHUU HaANPSDKEHUS
IK WK Tmaszz/W;c
HO T10 CEYEHUIO)
HeszamknyTOE
KOJIbIIEBOE CEUCHUE
I o <<y B Toukax
BHYTPEHHET0 U Hapy>KHOTO
2753 (27r5)? CedeHHS
K73 " Bar +185 o M, (6ar+185)
(27r5)?

Coguz

Cosuzom Ha3bIBAIOT JeopMannio, MPEACTABIAIONIYI0 COO0H NCKAKEHNE NTEPBOHAYATIBHO
IPSIMOIO yriia Majioro 3jiemMenTta opyca (puc.5.14) nox neficTBUEM KacaTelbHbIX HAIPSXKEHUH 7 .
Pa3Butue sToit nedopmary IpUBOAUT K Pa3pyIICHUIO, HA3BIBAEMOMY Cpe30M WIH, IPUMEHHU-
TEJNbHO K JPEBECUHE, cKableanuem. IIpumepom caBura sBiseTcs pe3ka nojochl HoxHuamu. Ha
C/IBUT paboTarOT XKECTKUE COEAMHEHUS] KOHCTPYKIIMM — CBapHbIE, 3aKJICOYHBIE U TaK Jlajee.

F

*W

T ="

Puc. 5.14

Jledopmarus ciBura olieHUBaeTCsl B3aUMHBIM cMellieHneM A rpaneit 1 —1 u 2 — 2 mano-
ro anemMeHTa (puc. 5.15), Ha3bIBaeMbIM adConOMHBIM cO8UcOM U OOJIEE TIOTHO — OMHOCUMENb-
HbIM CO8U20M (Verom cosuea) y

2 g~y

a , (5.19)
ABIISIOIUMCS O€3pa3MEPHOI BEIMYNHOM.

A o ;‘L

Puc. 5.15

B npeanonoxenny paBHOMEPHOTO paclpeIesIeHNs KacaTelbHbIX HANPSHKEHUH 0 ceve-
HUIO IJIOLIA/IBIO A, OHU ONIPENENIAI0TCS o hopMyIie

Q

T=—
A (5.20)
rae Q — momnepeyHas cujia B JaHHOM CEUCHUH.
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VYcnoBue NpOYHOCTH 3aITUCHIBACTCS IO MUHUMAIBHOM TUTOIIANA CPe3a Smin, OTPaXKAIOIICH
MUHUMAJIBHOE YHCIIO COCTUHSIONIUX AIEMEHTOB (3aKJICTIOK, OONTOB, IITH(TOB U T.1I.) U MHHH-
MaJbHYIO JJIMHY CBApHOTO IIIBa.
=2 <[]

Anin
Bennuuna gomyckaemMbIx HapsHKEeHUH [T]3aBnch OT CBOMCTB MaTepuaja, Xxapakrepa
O, =01~ 03 < [O-]

7,

Harpy3Ku U MOXKET OBITh OIpeesieHa 1o 3-eil TeOpuu NPOYHOCTH: 2 , 4 TaK KaK
O, =—0,=T
MIPU YUCTOM CIBUTE 1 3 max 1o
o] (y_Lo]
max — 2 2
, (5.21)

[Tpu pacuere OONTOBBIX WM 3aKJICTIOYHBIX COCIMHEHUN YUIUTHIBACTCS CMSATHE KOHTAKTH-
PYIOIIHUX TIOBEPXHOCTEH, TO €CTh TUTACTUYECKYIO JIe(hOpMaIlnio, BOZHUKAIOIIYIO Ha IIOBEPXHOCTH
KOHTAKTa.

o, =—2=< [O'w]

o L]
riae Acy — TUIOHIAIb TPOSKIIMY MOBEPXHOCTH KOHTAKTa Ha JUAMETPAIbHYIO TIOCKOCTb.
[Tpu BBITIOJIHEHUH TIPOSKTHOTO pacyeTa, TO €CTh IPH ONPEICICHIUH HEOOXO0IUMOTO JTHa-
MeTpa 3aKJICTIKH, 00JITa WU MPHU ONPEACTICHUN UX KOJIMYECTBA HEOOXOAUMO YUUTHIBATh YCIOBHE
MIPOYHOCTH Ha CPe3 M Ha CMSITHE, U3 ABYX 3HAUCHUN CIEAYET B3STh OOJIbIIEE YUCIIO, OKPYTIIUB
€ro 10 6JuXKaMIIero Hesoro B MEHbIIYI0 CTOPOHY.
[pumeuanus: 1. Tak kak OOJITHI B 3aKJICTIKH OCTAOISIIOT COSAMHACMBIC JIUCTHI, TTOCIICIHIEC
MPOBEPSIOT Ha Pa3phiB B OCIA0IECHHBIX CEUCHUSIX
F
o=—=5 [Gp]
in
[Ipu pacueTax CBapHBIX IIBOB HAIUIBIBBI HE YUYUTHIBAIOT, & CYUTAIOT, YTO B pa3pe3e yrio-
BOI1 110B MeeT (hOopMy MPSIMOYTOJILHOTO PaBHOOEIPEHHOTO TPEYTOJIbHUKA U Pa3pyIIeHHE IBa
MPOUCXOJUT MO €r0 MUHUMAJIbHOMY CEYEHHUIO, BBICOTA KOTOPOTO
m=5cos45° ~ 075

riae © — MUHMManbHAs TOJIMHA COCIMHIEMbIX JHCTOB.

B npesienax ynpyroctu kacaTeabHOE HApsDKEHHE TPSIMO MPOMOPIUOHAIEHO OTHOCH-
TEJILHOMY CIIBUTY

7=07(5.22)

— 9710 3axon I'vka npu cosuze; G — modynw cosuea, H/M?, XapakTepH3yrOIInii )KeCTKOCTh
Marepualia MpH CJIBUTe.

3akoH ['yka nipu ciBure uepes abCOOTHBIC 1ehOpMaIIHH:

s_Qa
G-A (5.23)

IJIe a — PacCTOSTHUE MEX/1y CABUTaEMBIMU TPaHAMU; A — ILIOMIA1b TPAHU.

Momys cagura G, MOy IPOAOIBHON yripyroctu E u kodddumment [Tyaccona u ma-
Tepuasa CBA3aHbl 3aBUCUMOCTBIO

_E
201+ u)
VnenpHas moTeHIMANIBHAS YHEPTrus AehOopMaIii CIBUTa paBHA
2
yo
26 2

Ha MMPAKTUKC YalllC BCCTO TCOPHUA CABUTa IPUMCHACTCA K paCyCTy 6OJITOB, 3aKIJICTIOK,
IITMMOHOK, CBAPHBIX IBOB U APYIrUX 3JICMCHTOB COC,I[PIHGHI/Iﬁ.

139



Pacuem 3axnenox na cpes

MBI u3yvainu, 4To MpU OIPOCTOM PACTSKEHUU WM IPOCTOM CKATUM JIBE YACTU CTEPHKHS,
pa3eJICHHbIE HAKIIOHHBIM CEUYEHUEM, CTPEMSTCS HE TOJIBKO OTOPBAThCS IPYT OT ApYyra, HO U
CABUHYTBCS OJIHA OTHOCUTEIBHO IPYroi. PacTskeHNI0 CONPOTUBIIIOTCS HOPMAJIBHBIE, & CIIBUTY
— KacaTeJIbHbIC HAIIPSKECHUS.

Ha npaxTuke nemnslii psj qetanei u 3JIeMeHTOB KOHCTPYKIMKA paboTaeT B TaKUX yCIOBH-
AX, YTO BHEIIHUE CHUJIBI CTPEMATCA UX Pa3pyIIUTh UMEHHO IIyTEM CABMIA.

B cootBercTBHYM € 3TUM IIPU NIPOBEPKE MPOYHOCTU TaKUX 3JIEMEHTOB Ha MEPBBIN IJ1aH
BBICTYMAIOT KacaTesabHble HanpsbkeHus. [IpocreiimmMu npumepamMu nogoOHbIX AeTaslel sBIAI0T-
cs1 OONTOBBIE U 3aKJICTIOYHBIE COSAMHEHUS. 3aKJICTIKU BO MHOTHX CIIy4asiX YK€ BHITECHEHBI CBap-
KOI1; OZIHAKO OHM MMEIOT €llle OUYeHb 0O0JIbIIOE IPUMEHEHHE [l COSAMHEHUS YacTel BCSIKOro po-
Jla METAJUTMYECKUX KOHCTPYKIUI: CTpOnuI, pepM MOCTOB, KPaHOB, JUIsl COSMHEHUS JINCTOB B
KOTJIaX, Cy/1ax, pe3epByapax u T. 1. [y 00pa3oBaHus 3aKJICIOYHOIO COEAUHEHHSI B 000MX JIH-
CTax MPOCBEPJIMBAIOT UJIM MPOJIABIMBAIOT OTBEPCTUS. B HUX 3aKiiajpiBaeTCs HarpeThlil 10 Kpac-
HOT'O KaJICHUS CTEP)KEHB 3aKJIEIIKU C OJHOW I'OJIOBKOM; IPYrOf KOHELl 3aKJIEIKU PACKIICIIBIBACTCSA
yJlapaMu CIIEHUAIBHOIO MOJIOTKA WIIM AABJIEHUEM THPABIMUYECKOro Ipecca (KIenaabHON Mallu-
HbI) /111 00pa30BaHuUs BTOPOi TOJOBKU. MenKue 3aKiienKky (Manoro 1uaMeTpa — MEHbIIE 8§ MM)
CTaBSTCS B XOJIOJHOM COCTOSIHUY (aBHALIMOHHBIE KOHCTPYKIUN).

Jis n3yyeHus paboThl 3aKJIEIOK PaCCMOTPHUM MPOCTEHIINH IPUMEP 3aKIJIEIOYHOTO CO-
eauHeHus (puc.5.16). lllecTs 3aKienok, pacnoiaokKEeHHbIX B JIBa Psijia, COSAUHSIOT /iBa JUCTA BHA-
xsectky. [lox nefictBuem cuil P 3TH JTMCTHI CTPEMSATCS CIBUHYTBCS OJUH 110 APYTOMY, YeMY IIpe-
ISTCTBYIOT 3aKJICTIKH, HA KOTOPBIC U OY/IET nepeaaBaThes AeicTBue cui P).

Puc.5.16.

Jl1st mpoBEpKH MPOYHOCTHU 3aKJIETIOK TPUMEHUM OOIITUH TTOPSIOK PEIICHUS 3a71a4 COIPO-
TUBIICHUS] MaTEpUAJIOB.

Ha kaxxnyro 3akienky nepeaaroTcs 1o JIBE paBHBIC U MPSMO MPOTUBOIOJIOKHBIE CUITBI:
0JIHa—OT IIEPBOI0 JIUCTA, Apyrasg — OT BTOPOro. ONbITHBIE UCCIIEIOBAHUS MTOKA3bIBAIOT, YTO OJ1-
HU U3 3aKJIETNOK psijia Harpy>KarTcs O00bIie, Ipyrue — MeHblne. OHako K MOMEHTY pa3pylie-
HUS YCUJIHS, TIepeIatonIrecs: Ha pa3IuvHbIe 3aKJIenKy, O0Jiee Wik MeHee BRIPaBHUBAIOTCS 33 CUET
macTuaeckux aedopmanuii. [loaToMy IpUHATO CUUTATH, UYTO BCE 3aKJIEMKH pabOTAOT OJIMHAKO-
BO. TakuMm oOpa3zom, rpu # 3akyienKax B COSIUHEHUN, H300paXKEHHOM Ha pHUC.5.16, Ha KOXIYIO U3
HUX JEHCTBYIOT 110 JIBE PaBHBIE M TIPOTHBOMONIOXKHBIE Clitbl P, = P/n (puc.5.17); 3T cuitel miepe-
JAIOTCSI Ha 3aKJICTIKY ITyTeM Ha)KKMa COOTBETCTBYIOIIETO JINCTA HA OOKOBYIO MOTYITATUHIPHYIEC-
CKYIO ITOBEPXHOCTH cTepxkHsA. Cuitbl P, cTpemaTcs nepepesaTh 3aKIenKy Mo IIocKocTH MK pas-
nena 000uX JIMCTOB.

Puc.5.17.
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Jlns1 BBIYMCIIEHNS HANIPSKEHUH, IEMCTBYIOIIMX MO 3TOM ITIOCKOCTH, Pa3AeIMM MBICJIEHHO
3aKJICTIOUHBIN CTep)KEHb ceueHreM MK 1 0TOPOCHUM HMXKHIOK YacTh (puc.5.17). BHyTpenHue
YCUIIMSL, IEPEAAIOLIUECs 10 STOMY CEUEHHUIO OT HWXKHEH 4acTH Ha BEPXHIOK, OyIyT ypaBHOBE-
MIKMBATh CUIy P, T. €. OyayT AeHCTBOBATH NApaJIJICIbHO €l B IINIOCKOCTH CEYEHUs, U B CyMMeE Ja-

IyT paBHOJEHCTBYIONIYIO, paBHyt0 P;. ClienoBaresbHO, HAPSKEHUs], BOSHUKAIOIIUE B 9TOM Ce-

YEHUU U JICUCTBYIOIINE KACATEIbHO K TUIOCKOCTU CEYEHUS, ITO — KacaTeIbHbIC HAMPSKEHUS T .
OOBIYHO TPUHUMAIOT PABHOMEPHOE paclpeiesieHue 3TUX HAMPsKeHUH 1o cedeHuto. Toraa npu
JTaMeTpe 3aKienK 0 Ha eMHUILY TUTONIAN CCUCHUS OyIeT MPUXOIUTHCS HAPSKCHHUE:

E P
T
— l}g_
4 4

BenruunHa 101myckaeMoro KacaTteIbHOTO HapshKeHHs [7], Wik, Kak TOBOPST, JOIMycKae-
MOT0 HaNpsHKCHUs Ha cpe3, mpuHsTo onpenenstsb B Buae: [7] = (0,7 +0,8)[o]. 3uas [r], Mbr
HAIHUIIIEM YCIOBHE MPOYHOCTH 3aKJICTIKK Ha TIepepe3bIBaHUEe B TAKOM BHUJIE:

F F
= — = -,
CrF A <[l
'JE_
4

T. €. ICHCTBUTEIBHOE KacaTeIbHOE HANIPSHKCHHUE 7 B MaTepHalle 3aKJICTIKH JJOJDKHO OBITh PAaBHO
J0NyCKaeMoMy [7], nim MeHsbIue ero.

W3 3TOT0 YCIIOBHSI MOKHO OTIPEICIUTh HEOOXOAUMBIN TUAMETP 3aKJICTIOK, €CIIH 33aThCs
UX 9HCIIOM, B HA000pOT. OOBIYHO 3a/1AI0TCS THAMETPOM 3aKJICTIOUYHBIX CTepKHE# d B COOTBET-
CTBHH C TOJIIUHON t cKIlenbIBaeMbIX YacTeil (00bruHO d ~ 2t ) U onpeaesaoT HEOOX0JMMOE YUC-
J10 3aKJIeTOK N

n=

3HaMeHaTeNnb 3To GopMyIbl IpeacTaBiIsieT co00# Ty CHITy, KOTOPYIO 6€30MacHO MOXKET
B34Th Ha ce0s Ka)kaas 3aKJIEmKa.

Mycrs F=720FH & = 2o, [T]3 = 100MITx —

3

”Emrf =314?42010[:?20 e
=[], == 100
4 4

hp

Puc.5.18

[Tpu BBIBOIE (hOpMYITBI pacueTa 3aKJICTKH Ha Mepepe3blBaHne, TOMUMO OTOBOPEHHBIX,
JIOIIYILIEHA €I1l€ OJIHA HETOYHOCTH. J[eJ10 B TOM, YTO CHIIbl Pj IeHCTBYIOIUE HA 3aKIICTIKY, HE
HaIpaBJICHBI 110 OJTHOU TIPSIMOM, a 00pa3yroT mapy. JTa napa ypaBHOBEIIUBAETCS IPYroi mapou,
oOpa3yromieiics U3 peakiuii COeJUHEHHBIX JIMCTOB Ha TOJOBKY 3akienku (puc.5.18) u Beger k
HOSIBJICHUIO HOPMAJIBHBIX HAIPSHKCHHIH, NEHCTBYIONIHX 10 ceueHHo MK,
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KpoMme 3Tiux HOpMallbHBIX HAPSHKCHHH, 110 CEYeHHT0 MK IeHCTBYIOT ellie HOpMaJlbHbIE
HAIPs’KCHUSA, BBISBAHHBIC TCM, YTO IMPU OXJIAKACHHUN 3aKJICTIOYHBII CTCPIKCHb CTPEMUTCA COKpa-
TUTH CBOIO JJIMHY, YEMY MEIIAEeT YIOp TOJOBOK 3aKJIETIKH B JIUCTHL. ITO 0OCTOSATENBCTBO, C O1-
HOH CTOPOHBI, oOecrieunBacT CTATMBaHKE 3aKIEIKaMM JIMCTOB U BOSHUKHOBEHUE MCXKIAY HUMU
CHWJI TPEHMUSI, C APYTrOf — BBI3BIBAET 3HAUUTEIbHbIC HOPMAJIbHbBIE HAMPSKEHUS 110 CEUCHUSIM
CTep>KHs 3akienKu. OcoObIX HEMPUATHOCTEH ITH HAPSHKSHUS IPUHECTH He MoryT. Ha 3aknenku
UJET CTalb, 00J1a/1a0111ast 3HAYUTENIbHOM MIAaCTUYHOCTHIO; IIOITOMY JIaXKe eclid Obl HOpMaJIbHbIE
HaIPSKEHUs JOCTUTIIH TpeJiena TEKy4eCTH, MOKHO 0KUAaTh HEKOTOPOTO TIACTUYECKOTO YIIH-
HEHUS CTeP KHS 3aKJICTKH, YTO BHI3OBET JIUIIb YMEHBIIICHUE CUJI TPEHHS MEXKIY JIUCTAaMU U OCY-
IIECTBJICHUE B ICHCTBUTEIILHOCTU TOM CXEMBbI pabOTHI 3aKJICTIKH Ha Iepepe3bIBaHNE, Ha KOTOPYIO
OHa U paccuuTbiBaeTcs. [l0aTOMY 3T HOpMaIbHBIEC HANPSYKEHUS! PACYETOM HE YUUTHIBAIOTCS.

[Ipu npoeKTUPOBAHUH CTPOUTENBHBIX KOHCTPYKIIUI IPUMEHSIETCS CIIeIyIOIIee YCIOBUE
MPOYHOCTH Ha Cpe3 AJIS 3aKJICTIOK U OOJITOBBIX COCTMHEHHIA

-2 < Rys7p»
Ann ’
s (5.24)
rae Q — monepedHasi cuiia, paBHas BHENIHEW cuiie F, nelicTByromiei Ha coenuHeHue; Rps —
pacueTHOe conpoTuBieHue Ha cpe3; A= zd?/4— pacueTHas mIOMAIb COYSHNs OOIITA MM 3a-
KJIeTKY; 0 — InamMeTp 3aKJIeNKU MM HapYXKHBIH Auamerp 00Jita; Ns — YKCII0 CPE30B OJJHOTO OoTa
WU 3aKJIETKH; )}, — KOOGQHULUEHT YCIOBUI pabOThl COEAMHEHHS, UMEIOIUI 3HAUEHHs B UHTEP-

Bajie 0,75<y, <1,0, N —4YnUCJI0 0O0JITOB HMJIH 3aKJIEIOK.

TSN

Lz Y22

AN NNL D

F 5 F

Puc.5.19

Ecnu Benuunnsl F, Rps, 7, Ns U3BECTHBI, TO 331aBasiCh YUCIIOM 3aKJIETIOK UM OOJITOB N,
MO>XHO HaTH HEOOXOIUMBIH /7151 00eCTIeueHUs MPOYHOCTH Ha CPe3 JUaMeTp
L
mnRyy ), . (5.25)
A3nas d, F, Rps, 7, Ns, MOXXHO OIIpEAEINTH TOTPEOHOE YMCIIO 3aKJIETIOK WIIH OOJITOB
4F

ﬂ:dznstS}/b . (526)

d=

n>

Pacuem 3axknenok na cmamue u 1UCMOE HA PA3PbIE

[TomuMo cpesa 3aKienKam 1 COeIUHIEMbIM JINCTaM B KOHCTPYKIIMH YTPOKalOT U UHbIE
OIIACHOCTH.

Tak kak nepenaya cuil Ha 3aKJIETIOYHBIN CTEPKEHb MPOUCXOIUT MyTEM Ha)KaTUsl CTEHOK
3aKJIEIOYHOT'O OTBEPCTHS Ha 3aKJIETKY, TO HEOOXOMMO YCTAaHOBUTb, HE MIPOU30MIET JIN HAPYXK-
HOE 0OMSITHE ATOTO CTEPKHS MJIM CTEHOK OTBEPCTHSI, — MPOU3BECTH IIPOBEPKY HA CMATHE.

[Ton cMsATHEM MOHUMAIOT TUIACTUYECKYIO e(hOpMalllio, BOZHUKAIOIIYIO B COETUHEHUSIX
Ha MOBEPXHOCTAX KOHTaKTa. Bo3HuKaromue npu 3ToM HanpsyKEHUs SIBISIOTCS HOPMaJIbHBIMM,
3aKOH paclpeieeHnsl KOTOPBIX 10 IOBEPXHOCTH KOHTAKTa JOCTATOYHO CIIOXKEH.

Ha puc.5.20 yka3ana npumepHasi cxeMa epejaun JaBIeHUN Ha CTEPKEHb 3aKJIENKU. 3a-
KOH paclpe/ieIeHus 3TUX JaBJICHUH 110 HMIMHAPUYECKON MOBEPXHOCTH HAM HEM3BECTEH; OH BO
MHOT'OM 3aBUCHT OT HEMPABMIIbHOCTEH (POPMBI 3aKJICTIOYHOTO OTBEPCTUSMHU CTEPIKHSI, BbI3BAH-
HBIX YCJIOBHMSIMU U3TOTOBJIICHHsI KOHCTpYKLMU. [loaToMy pacuer npousBogutcs yciaoBHO. [Tpuns-
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TO CYUTATh, YTO HEPABHOMEPHOE JIaBJICHUE, MTEPeIaloleecs: Ha TOBEPXHOCTh 3aKJIETKH OT JIUCTA,
pacipenensieTcss paBHOMEPHO M0 JUaMeTpaIbHOM MJIOCKOCTH CceueHus 3akienku. [Ipu stom
HaANpPsDKEHUE 110 ATON AMaMeTPalibHOM MIIOCKOCTH OKa3bIBaeTCs MPUMEPHO PAaBHBIM HauOoObIIIe-
MY CMUHAIOLIEMY HANPsHKEHUIO O B TOUYKE A MOBEPXHOCTH 3aKJICIKU.

I

s R S H

Puc.5.20

YToOBI BBIYUCIUTB ITO YCIOBHOE HANPSHKCHUE CMSATHS, HEOOXOIUMO Pa3AeiInuTh CUILY,
IPUXOAIIYIOCS Ha 3aKJIETIKY, Ha IJIOLaAb quameTpaiabHoro cedenust BCC'B'. Dra niowmanb
Ipe/ICTaBIseT COO0H MPSIMOYTOJIbHUK, OJHOH CTOPOHOM KOTOPOTO CIYXKHUT TUaMETP 3aKJICIKH,
Jpyras K€ paBHa TOJIIIHE JIUCTA, IEPEAAIOIIETo IaBICHHE Ha CTEPKEHb 3aKJICIIKU.

Taxk kak JaBjeHre Ha OJIHY 3aKJIenKy pasHo P/n, To

F
a,=—
ntd
yCIIOBHE IPOYHOCTH HA CMATHE OYAE€T UMETh BUJ:

a. =EE[J¢]

rine [o,]— nomyckaemoe HanpsibkeHue Ha cmsitre. OTcro1a HE0OXOMMOE YHCIIO 3aKJiIe-
IIOK

P
"= o)

Jlonyckaemoe HanpspKeHHE Ha CMSITHE IPUHUMAIOT 00BIYHO B 2 - 2,5 pa3a Oosiblie oc-
HOBHOT'O JOITYCKA€MOI'O HAIIPAXKCHUA Ha PACTSKCHUE U CKATUC [U] , TaK KaK pacucT Ha CMATUC

10 CYHIECTBY SBJIACTCA yr[pOHlGHHOfI HpOBepKOI\/’I IMPOYHOCTHU MO KOHTAKTHBIM HAIIPSKCHUSAM.
Takum 06pa30M, OMPCACIIACTCS YUCIIO 3aKJICIIOK, HCO6XO,Z[I/IMOC AJIL IPOYHOT0 COCAUHC-
Hus JMCTOB. M3 ABYX IMOJTYYCHHBIX 3HAYCHHUH N , KOHCYHO, Haa0 B3ATb OoJblIIee.

Ecnu MBI BepHEMCS K pACCMOTPEHHOMY paHee IpUMEPY U IPUMEM F="T20KH t=1lcx ,
= Zoas: o, |= 240 MTTa
d = Za, [ € ] ,TO IOJTYy4MM:
. P 720000
l?g = -_— -_—
tdlo.] 20-10.240
Taxum 06pa30M, YCJIOBUC TTPOYHOCTHU 3aKJICTIOK Ha MEPCPE3bIBAHUC Tpe6yeT IIOCTAaHOBKHU
JABAIIATH YETHIPEX 3AKIICTIOK; YCIIOBUEC K€ IMTPOYHOCTHU HA CMATUEC — ITATHAALUATH 3aKJICIIOK. Oue-
BUOHO, HGO6XO,Z[I/IMO MMOCTAaBUTh ABAALATh YCTHIPC 3aKJICTIKU. B sTom npumepe paGOTa 3aKJICTIOK
Ha CpE3 OKA3bIBACTCA OITACHEC pa60TI>I HAX Ha cMITHE. DTO 0OBIYHO OLIBAET B COCANHCHUAX C TaK

Ha3bIBAEMBIMU OJHOCPE3HBIMH 3aKJICTIKAMH, B KOTOPBIX KaX/1asi 3aKJIeTKa epepe3bIBaCTCs B OJ1-
HOMU INIOCKOCTH.
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a) pacueTHas cxema, 0) AeMCTBYIOLINE YCUIINS
Puc.5.21

B HeckoabKko Apyrux yciaoBusx OyayT paboTaTh 3aKJIEHKH COSMHEHMs], IOKa3aHHOTO Ha
puc.5.21,a. 3nech CTBIK IBYX JIMCTOB OCYIIECTBJIEH IIPU MOMOIIM IBYX Hakiaaok. Cuna P npu
IIOMOILY TTEPBOM I'PYIIIBI 3aKJIETIOK IIepeAaeTCs OT JIEBOI0 JINCTa 00eUM HaKJIaJKaM, a OT I10-
CJICZIHMX TP TIOMOIIM BTOPOU TPYIIIBI 3aKJICTIOK IEPEAAETCs IPABOMY JIHCTY.

HaspiBast yepe3 N umciio 3aKiienok, HeoOX0ANMOE IS TIepeiayn ycuins P oT JiucTa Ha
HAKJIaJIKU ¥ OT HAKJIaJ0K Ha JAPYroi JIUCT, MOJyyaeM, YTO Ha KaXK/YIO 3aKJIENKY MepeaaeTcs ycu-
nme oT ocHOBHOTO Jicta P/n. OHO ypaBHOBEIIMBaeTCs yerwausaMu P/2n , mepenaronmmucs Ha
3aKJIeNKy OT HakJIaaok (puc.5.21, 6).

CrepiKeHb 3aKJICTIKU TETIepb MOIBEPracTCs IePEPE3bIBAHHIO YK€ B IBYX IIOCKOCTSIX;
CPEIIHsS 9acTh 3aKJICTKU CABUTaeTcs BIeBo. JlomycKkaroT, 4To cpe3biBatoias cuia P/n paBHo-
MEpHO pacrpesensercs o asym ceuenusim, Mk u gf. Hanpsbkenue 7 u ycnoBue NpovYHOCTH ISt
JIBYXCPE3HOM 3aKJICNIKU MPUHUMAET BU/I:

F F
a7 =L ”Emﬂ—[k

H— —IT
2 - 2

Takum 06pa3om, mpu JBONHOM TMEPEPE3bIBAHNH YHCIIO 3aKJICTIOK MO CPE3bIBAHUIO OKa3bl-
Ba€TCA B JIBa pa3a MEHbIIIE, YeM IIPU OJMHOYHOM IE€PEPE3bIBAHUU.

[lepexoauM k nmpoBepke Ha cMsATHE. TOJIIMHA CKIICTIBIBAEMBIX JIUCTOB t ; TONIIMHA
HaKJIaJ0K {; He NokHa ObITh MeHble 0,5, Tak Kak J1Be HAKJIAAKHU JTOJDKHBI B3SITh OT OCHOBHOI'O
nucra Bcro cuity P. [Tostomy:

0% <f =¢

Cwia P/n cMUHAET ¥ CPEIHIO0 YacTh 3aKJIENKK M BEPXHIOK ¢ HImKHEH. OracHee Oyner
CMSITHE TOU qyacTu, rc rmiomaab CMIATHUA MCHBIIIC.

Tak kak TONIUHA CPEAHETO JTUCTA He OOJIBIIEe CyMMBI TOJIIUH 00eUX HAKIIaOK, TO B
XyqUuXx yCJIOBUAX IO CMATHUIO 6y)1eT CpE€aHsA 4aCTh 3aKJICIIKH. VYcnosue IMPOYHOCTHU HA CMATUC
OCTAHETCs TAKUM K€, KaK ¥ MPU OJHOCPE3HBIX 3aKJIENKaX:

= F
a=—zlg]nrz o]
© ntd ¢ |,
Taxum 06pa3om, U paccMaTpHBaeMoil KOHCTPYKITMU YUCIIO 3aKIEMOK B TIEPBOH U BO

BTOPOM I'PYIIIAX ONPEAEIUTCS U3 NOJIYYCHHBIX YCIOBU.
P=T720%H & = 2oae, £ = leas, £, = 0,8cas, [t] = 100MTTa [o, |= 240 MTTa

ITycTts

Torna:

mzm;ﬂ :314?4203;0 =1
T[TL %.mg
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B sTOM ciryuae npu JBYXCpE3HBIX 3aKJIENKax YCIOBHUS X paObOTHI Ha CMATHE TsDKENeEe,
4YeM Ha Cpe3bIBAHUE; CIeyeT NpUHATh N =15.

Ha nByXx paccMOTpEeHHBIX MPUMEpaxX Mbl YCTAHOBMIIN OOIIIE€ METO/IbI IIPOBEPKH MPOYHO-
CTH 3aKJICIOYHBIX COCMHEHUH. B MeTammnyecknx KOHCTPYKIUSAX UHOTIAa IIPUXOANUTCS CKIICTIBI-
BaTh IIEJIbIC MTAKETHl COSUHIEMBIX JIEMEHTOB. B Takux makerax 3akJIENKH MOTYT paboTaTh U Ha
OouibIiee umcio cpe3oB. OHAKO METObI pacdeTa MHOTOCPE3HBIX 3aKJICTIOK HE OTJIMYAIOTCS OT
U3JI0’KEHHBIX. 7151 BBIUMCIICHNS KacaTeNIbHBIX HAIIPSHKEHUH CIeyeT pa3euTh CHITy, OTHOCS-
IIyI0cs K OJIHOM 3aKJIenKe, Ha CYMMapHYIO IUIONIAAb CPe3a, BOCHIPUHUMAIOIIYIO 3Ty cuity. s
BBIYHCIICHUS e HANPSDKCHUH CMATHS CIIEAYET HAUTH Ty YacTh 3aKJICIKH, KOTOpask HAXOIUTCS B
Han0oJiee OMACHBIX YCIOBUSX, T. €. BOCIIPUHUMAET HAUOOJIBIIYIO CHITY HA HAUMEHBIIIEM TIPOTSI-
eHuu. HarpspkeHns: cMATHS OTy4aroTcs AeICHUEM 3TOH CHITBI Ha TUIOLIA b JHAMETPAIBLHOTO
ceueHust HanboJiee HaNPsHKEHHOW YaCTH 3aKJICTIKU. 3aTeM OCTAHETCsl HAIMCATh JIBA YCIOBUS
MPOYHOCTH H MOJYYHUTH N .

Hanmume 3akiaernok BHOCUT HEKOTOPBIE U3MEHEHUS U B IIPOBEPKY MIPOYHOCTH HA PacTsi-
JKEHHUE UJIU C)KaTUEe CaMMX CKJIETIaHHBIX JIUCTOB. OnacHbIM CEYeHHEM Kaxaoro jaucra (puc.5.22)
OyneT Tenepb CeueHHe, MPOXOIAIIee Yepes 3aKJICIIOYHbIC OTBEPCTHS; 31eCh padoyas MUpUHa JTH-
cTa OyZeT HauMEHBIIEH; IPUHATO TOBOPUTH, YTO ITO CEUEHHE OCTIA0ICHO 3aKJICTTOYHBIM OTBEP-
crueM. Ha3biBasi OJIHYIO MIMPHHY JIUCTA D, MOTy4aeM AJisi Hero Takoe YCJIOBUE IPOYHOCTH:

b

F
———=[o]
t(b—md)
r€ M — YKUCIIO OTBEPCTHM, MOMAJAIONINX B CEUCHHE (B HAILIEM ClTydae — JIBa).
i iy
L ¥

&
&

| o ]

F WEFrE J‘:F;g-'r.-;

Puc.5.22

OTcro/1a MOXKHO HalTH BETHYUHY b , 3a1aBInch TonmuHoM aucra t. [Tiommans
(b —md)t ocnabieHHOro ceYeHHs Ha3bIBACTCS IUIOIIAIbI0 HETTO, IIOMIAIb K€ IOJHOTO CEUCHHUS

aucta bt Ha3pIBaeTCS MIIOIAABI0 OPYTTO.

OTOT y4eT BIAMSHUSA 3aKJICMOYHBIX OTBEPCTUI HA POUYHOCTh CKJIETIBIBAEMBIX JINCTOB 00-
HIETIPUHSAT, HO SIBJISIETCS BECbMa yCJIOBHBIM. Ha camoM siene, BIMsHUE OTBEPCTHS B JINCTE BBI3bI-
BaeT y €ro KpaeB, Ha KOHLAX TUaMETPa, IEPIEHANKYIIIPHOIO K HAaIIPaBJIEHNIO PaCTsDKEHNUS, 3Ha-
YUTENIbHbIE MECTHBIE HAIIPSKEHNU S, KOTOPBIE MOTYT JOCTUYB Tpe/iesia TEKYUYeCTH MaTepuaia u
BBI3BaTh OCTaTOYHBIE JIe(hOpMaIlMH, 3aXBATHIBAIOIIUE, OJTHAKO, BEChbMa HEOOIbIIOW 00beM MaTe-
puasia JmcTa.

HexkoTtopyto onacHOCTh B OTHOILIEHHH 00pa30BaHUs TPEIMH 3TH MECTHBIE HATPSKEHUS
MOTYT MPEICTaBUTh JIHILb IPU JEHCTBUY NTEPEMEHHBIX Harpy30K B MaTepuaie, UMEIOLIeM HU3-
KUl npesen ycranocTd. OIHAaKO B OOBIYHBIX YCIOBUSAX PAOOTHI 3aKJICTOYHBIX COSIMHEHUH 3Ta
OIMaCHOCTh MOXKET CUUTAThCS UCKIIOUEHHOH. Bo n30exkaHne BO3MOKHOCTH pa3pyLeHHs JTUCTOB
3aKJIeTIKaMH 3aKJIENKU Pa3MEIAlOTCsl Ha ONPEIEICHHBIX PACCTOSHUAX APYT OT APYyra U OT Kpast
JUCTA.

Pacnionoxenune 3akJenoK B miiaHe MPOU3BOANUTCS Kak 10 YCIOBHSIM 00ecreueHus mpoy-
HOCTH U IUIOTHOCTH COEMHEHUS, TaK U 110 YUCTO MPOU3BOJCTBEHHBIM cooOpakeHus M. Paccros-
HUSI MEXKIY LIEHTPaMU 3aKJICNIOK NpuHUMaroTcst He MeHee 3d u He Gosee 7d. PaccrosiHust 1o kpast
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JIMCTOB JIOJDKHBI ObITh He MeHee (1,5 +2)d (puc.5.23). UToOb! 1yinHa CThIKa ObLIa BOZMOYXKHO
MeHbIne, oepytr a =(3+4)d, a B 1ieJIsIX MEHBIIIET0 OCJIA0JICHHUS CEYCHHS PacCTOsHUE € OepyT

BO3MOYKHO O0JbIIHM (10 7d), 4TO O3BOJISIET YMEHBIINTE YHCIIO PAIOB, a CIEA0BATEIILHO, U
ocialJieHue.

; . ,. tfﬁ'ﬂf-*fﬁf
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g 2 el iz —.l--’_g{f-ﬁ—+
Puc.5.23. IlpakTnyeckue peKOMEH AU 110 PACTIONO0KEHHUIO 3aKJICTIOK B COSUHEHNUH.

[Tpu IpOEeKTHPOBAHUY 3aKJICTIOUHBIX COSTMHEHHH /ISl KOTIIOB U pe3epBYapoB, I/1ie 100u-
BalOTCA IUIOTHBIX IIBOB, IOMMMO PAacyeTa Ha Cpe3 MPOU3BOAST IIPOBEPKY COIIPOTUBIIEHHS CKOJIb-
JKEHUIO 3a cueT TpeHusa. OHaKO JOIyCKaeMoe HaIlpshKEHUE M0 CKOJIbXeHuto naetcst B MlIla no-
HEPEeYHOr0 CEYEHUs 3aKJIETKH; TAKUM 00pa3oM, NpOBEpKa Ha TPEHUE MPU OAHOCPE3HBIX 3aKJIe-
Kax CBOJIUTCS K IPOBEPKE Ha CPE3 JIUILB C IPYTUM JI0IIycKaeMbIM HanpsbkeHueMm. [Ipu nByxcpes-
HBIX 3aKJICNIKaxX B pacyeT Ha TPEHUE BBOJUTCS, KOHEUHO, OJIHA IUIOIIA/(b CEYECHNUS 3aKJICTIKH, HO
3aTO MOBBIIIAETCS MOYTH BABOE JAOIYCKAEMOE HAIPSKEHUE Ha TPEHUE 3a CUET JIBYX HaKJIAJOK.

IToaTomMy Tak Ha3bIBa€MBIN pacueT 3aKJIENOK Ha TPEHUE SABIIAETCS, 110 CYLUIECTBY, IIPOBEP-
KO IPOYHOCTH Ha CPE3 C APYTMMH JIUIIb JOIYCKa€MbIMU HAIIPSLDKEHUSMU HA KBAaPATHBIN CaH-
TUMETP IIJIOLIAIH ONEPEYHOTO CEUEHUS 3aKIICTIKH.

[TpaBusibHEE OBLIO OB COXPAHUTH JIMILB OJIMH METOJ MPOBEPKH 3aKJIETIOYHBIX COEINHE-
HUH Ha CMATHE U CPE3, YUUTHIBAsI BIMSHUE CUJI TPEHUS ITPU HA3HAUYEHUH JOIyCKAaeMbIX HaIps-
YKEHUI B 3aBUCUMOCTH OT CIIoco0a KIIETIKH, KaueCTBa OTBEPCTUM U TpeOOBaHUM, IPeIbABISIEMBIX
KO IIBY B OTHOILIEHUH IUIOTHOCTH.

B 3akieno4yHbIx cCOeAMHEHUAX ISl KOTJIOB IPUHUMAIOT OOBIYHO JOIyCKaeMOoe Harpsixke-
HHE Ha CKONbKeHue (Ha 1 cM? MIomam 3aKIenku):

- o1 50 1o 70 Mlla npu mBax BHaxJeCTKY,

- oT 90 1o 120 ¢ AByMs HaKJIagKaMH.

[Tpu nmpoBepke 1Mo 3TUM JAAHHBIM, OUEBHJIHO, HAJI0 BECTU PAaCUET, KaK MPHU 3aKJIENKAX OJ1-
HOYHOTO IepEPE3BIBAHNS, C OIyCKaeMbIM HanpskeHueM ot 50 1o 70 wim ot 90 no 120 MITa.

[Tpu npoeKTHPOBAHUH CTPOUTEIBHBIX KOHCTPYKIIMH MIPUMEHSIETCS CENYIOLINI aIropuT™
pacyeTa OOJNTOBBIX U 3aKJIETIOYHBIX COEAMHEHUM Ha CMSTHE.

i_y
F i t 2
.
/2

Puc. 5.24

VYnpomas pacuer, miomaib, HOABEPrarollyloCcs CMATHIO, IPUHUMAIOT PaBHOU
4,=d >in,

riae d — quaMeTp 3akiaenku (001Ta); N — UX 9Kucio; .t — HaUMEHbIas CyMMapHast TOJIIH-
Ha 3JIEMEHTOB, CMUHAEMBbIX B OJIHOM HamnpasieHnd. CMuHaromien Oyner Ta xe cuia F, kotopas
NPOU3BOIUT U cpe3. Takum 00pa3oM, yCIIOBHE MPOYHOCTH HA CMSATHE UMEET BH/I:
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o, =——<R, 7,
bp dsm bp? b

(5.27)
rae Rpp — pacueTHOe CONPOTUBIICHHUE HA CMSTHE.
W3 ycnoBus (5.27) MOXKHO HaiTh MO0 HEOOXOMUMBIH TruameTp d 1O U3BECTHBIM BEIHYH-
HaMm F, t, n, Rop, 7, :
F

d>—
2t-mRyty (5.28)

h19%(s10) OIIpCACIINTD HOTpC6HO€ YHCJII0 3aKJICIOK N
F

P —
2t-dRys (5.29)

W3 nByx 3HaueHU JUAMETPOB, paCCUYMTaHHBIX 10 popMynam (5.25) u (5.28), 6epyT
00BN, OKPYTJISS €70 10 CTAHJAPTHOTO 3Ha4eHUs. TOYHO Tak e U3 ABYX 3Ha4eHui N, pac-
CUMTaHHBIX 10 popmynam (5.26) u (5.29), BeIOUparoT 60sbIlIee YUCI0, ECTECTBEHHO, OKPYTJICH-
HOE /10 OOJIBIIETO IIeIIOTO.

YkazaHusg

1. B 3aKy1emovHbIX ¥ OOITOBBIX COCTMHEHUSX MPH JICHCTBUU TIOMIEPEUHON critbl Q, Tpo-
XOJIAIICH uepe3 LEeHTP THKECTH COSAMHEHUS, PAcIIpeIeTICHIE STOW CHJIbl MEXTY 3aKJIeKaMU HIIN
0onTaMH MPUHUMAIOT PABHOMEPHBIM.

2. IIpu neiicTBUU Ha COEAMHEHNE MOMEHTA, BBI3BIBAIOIIETO CABUT COCIMHSAEMBIX AJIEMEH-
TOB, pacIpeesieHIe YCUIINi Ha OOJITHI WM 3aKJICTIKH CIIeTyeT MPUHUMATh MPOITOPIIUOHATBHO
pPacCTOSHUSAM OT L[EHTPa TSHKECTU COSTUHEHUS 10 pacCMaTpUBAEMOTo O0JITa UK 3aKJICTIKH.

3. BonTh!l WK 3aKJIENKH, pabOTarOIINE OJHOBPEMEHHO Ha CPe3 U PACTSHKEHUE, CIEIyeT
MPOBEPSATH OTAEIBHO HA CPE3 M Ha PacTsKEHUE.

IIpumep 10.
Onpenenuts U3 yCIOBUS IPOYHOCTH pa3Mephl CTEpKHS (puc.5.25) npu A0MycKaeMbIX
HaIpsDKEHHUSIX TpH pacTsvkeHnu [o]= 160 MIla, cpese [7]= 80 MIla u cmstuu [o,,,]= 170 MIla.

D _—
i n
i 7
sidt
|
|
d
l F=50 kH
Puc.5.25
Pewenue.

Juametp d CTepIKHS ONPENeTHM U3 YCIOBHS MPOYHOCTHU MPH PACTSHKEHUU

4P
GIES[O'] o=—7><[0o]

A WITH d :
OTKyJIa

4.50-10°
314-160-10°

[Mpuaumaem d =20 mm.
BbICOTY TOJIOBKH CTEPIKHS OIPEIEIISIEM U3 YCIOBHS €€ MMPOYHOCTH IIPH CPe3e

d> [P _

7lo]

=19,9-103 0 =19,9um
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F= s [7] |
rie Q=P
Eciiu mpoYHOCTh TOJIOBKH CTEPIKHS OKAXKETCsl HEIOCTATOYHOM, OHA CPEXKETCs 110 TIOBEPX-
HOCTH HuuHapa auameTpoM d u BeicoToit h. OGpasyromire noBepxHocTu cpesa [1 mokasaHbl Ha
pucyHKe 5.25 BOJHUCTBIMU JIMHUAMHU. [lo/1cTaBUB B yCIIOBUE POYHOCTH BBIPAKEHUE /IS TUIO-
a1 cpe3a, MOTYIuM

P
= <
= an =l

OTKYyZIa
P 50-10°
A 314-20-107°.80-10°

cMm

h> =9,95.10"% % = 9,95 mm.

[Mpuanmaem h=10 mm.

HeﬁCTBYIOIHyIO CI/IJ'Iy P BOCHpI/IHI/IMaeT OHOpHaﬂ KOJIbLICBast HOBerHOCTB T'OJIOBKHN
crepxHs. Juamerp D ronoBku cTepHS onpeaesnsieM U3 yCaoBUs IPOYHOCTH ONIOPHON IOBEPX-

HOCTH I'OJIOBKHU IIPpHU CMATHUHU

P 4p
Oy :_S[O-CM] On =———= Ocn
"= D7 _d?) [o..]

cm HIIH ,
OTKYyJa

D> +20%2.10°% =27,8-102 =278 mm.

4P g2 4.50-10°
o, ] 314-170-10°
[Mpuaumaem D =28 mm.

IIpumep 11.
OO00CHOBATH COOTHOIICHHE MEXAY AuamerpoM d u BeICOTO# rosoBku h 6onra (puc. 5.26),

ecn [71=0.6[0]

Puc. 5.26

Pewenue.
= zdh

Cpe3 roJIOBKH 00JTa MMPpOUCXOAUT I10 I.IHJ'IHHI[pH‘-ICCKOﬁ MMOBCPXHOCTHU r
Ycaopue IMPOYHOCTHU HA CPE3 UMECT BU:

rzﬁzii[r]
F porel:

b
VYcnoBue mpoYHOCTH Ha PACTSHKEHUE CTEPIKHsI 00ITa UMEET BU:
N 4. F
F=—= = [cr]

L
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HpC,I[eJ'IBHOC OTHOIICHHUE KaCaTCIbHbBIX 1 HOPMAJIbHBIX HaHpﬂ}KeHI/Iﬁ OonmpeaAcCIsIET HCKOMOC
COOTHOHICHUC MCKIY BBICOTOH I'OJIOBKU 60J'IT21 " Cro A1naMcTpoM:
T 7 d* d [r] d
_= = = = 0,6 —_—— 2,4
o 4mdh 4k o] .7

Bonpocwt onsa camonposepku

- Kakoil Bus1 Harpy>xeHus Ha3bIBA€TCSl KpydEeHUEM?

- [Ipu kakoM Harpy>kKeHHH BO3HUKAET KpydeHue opyca (Bajna)?

- Kakoii cuoBoii akTop BBI3BIBACT 3aKpydnBaHuE Opyca?

- Yto Takoe KpyTALMiA MOMEHT?

- Uto Ha3bIBaeTCs BajioM?

- Kak Ha3piBaeTcs HanpsHKEHHOE COCTOSIHUE, BO3HUKAIOLIEE MPU KPYUYEHUH KPYTJIOro
Opyca (Bana)?

- Kakue neopmariyt BO3HUKAIOT MPH KpydeHUH?

- Kakue runotessl BEINOTHSIOTCS TIpU AeGopMaIii KpydeHus?

- 3meHnsttoTcs i JIMHA U IMaMeTp Bajla MOCie CKpy4YnBaHus?

- Kakue BHyTpeHHHE CUIIOBBIE ()aKTOPHI BOSHUKAIOT MPU KPyUECHUH?

- Uro Takoe palnroHanbHOE PacloIoKEHNE KOJIEC Ha Baly?

- BoiBecTu dhopMyny 11 onpeesieHus HaNpsKEHU B MOMEPEYHOM CEUCHUU CKpyYHBae-
MOro Kpyrioro opyca.

- BoiBecTu dopMynibl 11 onpeiesieHsi OTHOCUTENBHOTO U MOJTHOTO yIila 3aKpy4rBaHUS
KpyrJioro opyca.

- Kakas TeopeTnueckast 3aBUCUMOCTB CYIIECTBYET MEXK/y BHEITHUM KPYTSALIUM MOMEH-
TOM, MTOCTYIAIOUINM Ha BaJjl, U MepelaBaeMOi MOIIIHOCThIO?

- Kak BeIumncnsercs ckpy4nBarmnil MOMEHT, IIEpeAaBacMblil IIKUBOM, 110 3alaHHON
MOIIIHOCTH U YHCITy 000pPOTOB B MUHYTY?

- Kak BBIUMCIISIOT 3HAUEHNE KPYTALIETO MOMEHTA B IIOTIEPEYHOM CEUEHUU BaJia?

- Uro Takoe smropa KpyTsIIero MOMEHTa U KaK OHa CTpouTcs?

- [l 4ero cTpouTes dMopa KpyTSIIUX MOMEHTOB?

- OnuuMTe TEXHUKY MOCTPOECHHUS SIIOPBI KPYTAIIUX MOMEHTOB?

- Kakue npeanochuiki HCIOIb3YIOTCS B TEOPUU KPYUEHUSI KPYTOBBIX OpyCheB?

- [lepeuncaure runoressbl, NPUHUMAEMbIE B TEOPUHU KPYUEHHUS MIPSIMOTO Bajla KPYIJIOTO
MOTIEPEYHOI0 CEUEHUS.

- Kakue HanpsxeHs: BOSHUKAIOT B IOTIEPEYHOM CEYEHUH KPYTJIOro Bajla IPU KPyUYEeHUU U
KaK OHU HampaBJIEeHbI?

- [To xakoit popmyne onpeaensieTcs: KacaTelbHOE HaPsHKEHUE MPU KpydeHun?

- Hanmmure hopmyiy asist onpeesieHus: HalpspKeHUH B IONIEPEYHOM CEYEHUN CKPYUH-
BaeMOro KpyrJjioro Baia.

- [Tonyunrte popmyiy KacaTedbHBIX HAPSHKEHUN MPU KpyueHUH KpyroBoro opyca? Oxa-
pakTepusyiTe 3mopy HanpskeHuil? KakuM BblpaxkeHHeM OnpeaesitoTesl HauOoblIne Kaca-
TEJbHBIE HAPSIYKEHUS, KaK 3allMChIBAETCS YCIOBUE MPOYHOCTH NPU KPYUEHUH?

- Kak pacnipenensiercst kacarenpbHO€ HanpsbkeHHe IpU KpyueHuu? Yemy paBHO Hampsbke-
HUE B IICHTPE KPYIJIOTO MONEPEUYHOr0 CEUEHUS?

- Kakoe HampsikeHHOE COCTOSIHME BO3HUKAET B KaXKIOW TOUKE KPYIJIOro Bajia Mpu Kpyde-
HUU?

- Hanmmmmmre gopmyiy aiis pacdyera HanpspKeHUs B JIFOOOW TOYKE TIOTIEPEYHOTO CEUCHHUSI?

- Hanmmure hopmyny asnst pacuera HanpsHKEHHS HA TIOBEPXHOCTH Bajla P KpydeHUN?
Kak u3meHuTcs HanpsikeHue, ecliv AUaMeTp Bajla yBEJIMYUTCS B /1Ba pa3a’?

- [Touemy nns netaneii, paboTaroMX Ha KPyUEHUE, BHIOUPAIOT KPYTJIOE MOIEPEeUHOe Cce-
yeHue?

- B uem 3akirouaercs pacuer Ha IPOYHOCTh NPU KPYUEHUH?
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- B yeM 3akirogaeTcs pacuer Ha JKECTKOCTh MPU KPYyUYECHHUU?

- Hanmmure hopmyny asist onpenesieHus: OTHOCUTEIBHOTO U MOJIHOTO YIJIa 3aKpyYHBAHUS
KpYTJIOro Baja.

- [loueMy npu 0IMHAKOBOI MPOYHOCTH U )KECTKOCTHU BaJI KOJIBLIEBOI'O IOIIEPEYHOIO CEUe-
HUS JIETYEe, YeM BaJl CIUIOIIHOTO KPYIJIOTO ceueHus?

- Kak paspymarores mpu Kpy4eHHUHU CTEPKHU U3 IU1acTH4eckoro Matepuana? Kak o0Obsic-
HUTb TAaKOW THUI pa3pylIeHus?

- Kak paspymatorcst npu KpydyeHHH CTep>KHU U3 XpynKoro Matepuana? Kak oObsacHseTcs
TAKOM THUII pa3pylIeHUs?

- OxapakTepu3syiite 0COOEHHOCTH JeopMalui OpycheB HE KpyroBoro ceueHus. B uem
CYILIHOCTb THIPOIMHAMUYECKON aHAIOTun?

- Kak BBIUMCINTE MOTEHIMATBHYIO SHEPTHIO 1eopMaliy, HAKAITIBAEMYIO BaJIOM MIPU
Kpy4EeHHU?

- [Touemy Henb3s 17151 Opyca HEKPYIJIOTO MONEPEUHOT0 CEUEHUS BBIBECTU METO/IaMU CO-
MPOTUBJICHHSI MAaTEPHAJIOB BBIBECTU (hOPMYITY JJIsl OTIpEACTICHUS HAMPSDHKEHUS U yrila 3aKpy4yrBa-
HusA?

- Kakoif u3 OpycheB TOHKOCTEHHOTO CEYEHHSI HIMEET OOJIbIIIEe COMPOTUBIICHUS KPYyUEHHIO:
C 3aMKHYTBIM WJIM HE3aMKHYTBIM Ipoduiiem?

- Kakue nonymieHus mojaoxeHsl B OCHOBY BbIBO/IA (DOPMYIIBI AJIsl KacaTENbHBIX HaIpshKe-
HUM, BOSHUKAIOUIUX B ONEPEYHOM CEUEHUU Basla IPU KpydeHUun?

- Kakoe HampskeHHOE COCTOSIHUE BO3HUKAET B KAXKIOU TOUKE Opyca Kpyriioro ce4eHus
pu KpydyeHuu?

- B xakux Toukax Opyca Kpyrioro cedyeHus: BOSHUKAIOT HauOoJbllee KacaTeIbHOe
HanpspkeHne? Kak nx BeIUUCIAIOT?

- Yo Takoe moJsipHbIi MOMeHT uHepuuu? Kakol ¢pusndeckuil cMbICI UMEET 3Ta BeJTUUH-
Ha? B kakux equHuUIax uzmepsercs?

- ITo kakuM (hopMysam BBIYUCIISAIOT NOJISIPHBIE MOMEHTBI HHEPIIMU U CONPOTUBIICHUS JJIs
KPYTJIOrO U KOJIBIIEBOTO CEUeHUs?

. W
- UTo Takoe MossipHBIA MOMEHT CONPOTUBIEHUs cedeHus opyca (- #)? [lomyuuTe BbIpa-
W
JK€HUEe  # JJi1 KpyroBOT'O CEUeHUs?

- Hanmummre BeIpakeHne W JUIsl KOJIbLEBOTO ceueHus? [louemy ero Henb3st BBIYUCIIATD
KaK pa3HOCTb MOMEHTOB COIIPOTHBIIEHHSI HAPYKHOTO U BHYTPEHHETO KPYroB?

- BeruncauTe nosspHbIil MOMEHT COITPOTHUBIIEHHS CEYEHHUSI KPYIVIOrO CILIOIIHOIO BaJla
d=30 mm?

- Kak pacnpenensroTcs KkacaTeapHbIe HAPSHKEHMS 110 ITONEPEYHOMY CEUEHUIO Bajia?

- Kak nposiBisieTcst 3aK0H MapHOCTH KacaTEIbHOE HANPSIKEHUE NTPU KPYUEHUH?

- Kak onpenenserca nuaMeTp Bajia U3 yCJIOBUS IPOYHOCTH?

- Kak onpenensiercss nuaMeTp Baja U3 yCIOBHSI JKECTKOCTH?

- Kak n3meHnTCs HanpshpKkeHUe B CEYEHUH, €CIIM JMaMeTp Bajla YMEHBIINTD B J1Ba pas3a’?

- [IpoBenieHbl pacueTsl Bajla Ha POYHOCTb U KECTKOCTh. [lomyueHo: nuameTp Bana us3
pacyera Ha MPOYHOCTh 65 MM, IUaMeTp Bajla U3 pacyeTa Ha )kecTKocTh 70 mM. Kakum nosmken
ObITH Baj?

- Kak n3meHuTCs yron 3akpy4nBaHus Bajla, €CJIM KPYTALIMNA MOMEHT YBEJIIMUUTH B 4 pasa,
a IMaMeTp YMEHBIINUTH B 2 pa3a’?

- Kak onpenensercs noteHaibHas YHEPrUs IpU KPYYCHUH !

- Uto Ha3pIBaeTCA KECTKOCTHIO CEUEHUS IPU KPYUEHUU?

- Yro Ha3pIBaeTCA MOJSIPHBIM MOMEHTOM COIIPOTUBIICHUS, B KAKUX €IMHULIAX OH BBIPAXKA-
eTCsl M YeMy paBeH (A1 Kpyra U KoJibla)?

- YeM 00BACHAETCA, UTO BaJl KOJIBLIEBOI'O CEYEHUs IPU KPYUEHUHU SKOHOMUYHEE Bala
CIUIOLIHOIO CE€4YeHUs?
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- Uemy paBHbBI HaOOJIbIIINE KacaTeNbHbIE HAMIPSDKEHUS U HauOOoJbIINeE TJIaBHbIe HAIpS-
YKEHUS B CKPYYMBAEMOM Bajle KpYIJIoro ceueHus1? B kakux Toukax OHU BO3HUKAIOT?

- Kak paspymatorces npu Kpy4eHUU CTalIbHbIE YyTYHHBIE U JIepeBsiHHbIE Basibl? Kak 00b-
SCHUTb XapaKTep pa3pyLICHUs IS KaXKI0T0 U3 3TUX MaTepuanoB?

- Uemy paBHa MOTEeHLIMATIbHAS dHEPTUs AedopMalui KpyUeHHs Bajla KPYTJIOro ceueHus?
3anummTe COOTBETCTBYIOUIYIO (OPMYITY.

- Kax npousBoautcs pacuer Baia Ha IPOYHOCTh MPU KPydeHUU?

- Kak BbIOMparoTcs JonyckaemMble HaNpsDKEHUS TIPH pacyeTe Ha KpydeHue?

- Kax npousBoautcs pacueT Bajia Ha )KECTKOCTh IIPU KpydeHUu?

- OxapakTepu3yiiTe pacueT CTaTUUECKH HEOTIPEAEIUMBIX BaJIOB.

- Kak popmynupyercs 3akon ['yka npu casure?

- Kakoii pusudeckuii cMbICTT y MOYJIS YIIPYTOCTH?

- UeMy paBeH MOAYJb YIPYTOCTH MaTepHalia mpyu KpydeHuu ais ctanu? B kakux equHu-
11ax OH usMmepserca’?

- Uro npezacrasnser cooit nedopmanus casura?

- Kak o6o3nauaercs gedopmarius npu capure?

- YKa)KuTe eIMHUIBI U3MEPEHUs] HAPSDKEHUH CIBUTa M CMSATUS U MOJYJISL YIIPYTOCTH.

- Kaxoii BuJ1 Hanps’KEHHOT0 COCTOSIHUS HA3bIBAIOT YUCTHIM CBUTOM?

- Uro noHnMaetcs noj; abCOIOTHBIM CIBUTOM?

- OnpenienuTe MOHATHE OTHOCUTENBHOIO CABUra’?

- Kak 3anuceiBaercs ycrnoBue NpOYHOCTH MPU CIBUTE?

- Kakue BHyTpeHHHUE CHUIIOBBIE (DaKTOPBI BO3HUKAIOT IPH CABUTE?

- Kakas cBsi3p Mex 1y yriioM CABHUTra U YIJIOM 3aKpy4UBaHUs?

- ChopmynupyiiTe 3aKOH MAPHOCTH KacaTeIbHBIX HAPSHKEHUN?

- Yro Taxoe cpe3?

- Uto Takoe cmsTHe?

- Kakue nonynieHus nposiokeHbl B OCHOBY IIPAKTUYECKHUX PACYETOB MJIEMEHTOB KOH-
CTPYKLIUHU Ha Cpe3 U cMsTHE?

- OnummTe npouecc pa3pyueHus Ipu cpese?

- Uem otnmyaetcs negopmanust cipura ot nedopmanuu cpesa?

- Kak onpenensiercs noTeHIMaIbHas YHEPTUs Py cIBUTE?

- Kak BeIOMpaercs nomnyckaeMoe HanpspkeHUe U caBUre?

- Yto noHuMaeTtcs noJ aepopmarent cMatus’?

- B uem 3akitouaercs sBJIeHHE CMATHS U B KAKUX MECTaxX OHO HabJo1aeTcs?

- Kak 3anuceiBaercs ycioBue NPOYHOCTH HA CPE3 U HA CMATHE?

- Kak Haxoautes momane cMATHS IPU CONPUKOCHOBEHUN LIMJIMHIPUYECKUX MTOBEPXHO-
cTen?

- Kak onpenensiercst pacueTHas BeTUUMHA IUIOLIA/IA HA CPE3 U HA CMSITHE MTPHU OOJITOBBIX
COEIMHEHUAX JIUCTOBBIX JIEMEHTOB BHAXJIECTKY U C IIOMOIIBIO HAKIJIAOK?

- Kakue Buzabl neopmaniy HCOBITHIBAET HArpPY>KEHHOE 3aKJIEIOYHOE COeIMHEHNE?

- Kak yuecTb KonMuyecTBO JieTalneil, MCIOoIb30BAHHBIX JUIS MIepejaud Harpy3Ky MpU pacde-
Tax Ha CIIBUT U CMATHE?

- [Touemy npu pacuere Ha CMATHE IMJIMHAPHUUECKUX JeTaneid BMECTO OOKOBOH IIMIIMH-
JPUYECKOI MOBEPXHOCTH MOACTABISIOT IIOCKOCTh, MPOXOIALIYIO Uyepe3 nuameTp?

- YeM oTiimyaeTcs pacueTr Ha POYHOCTH IIPH CIIBUTE OAHOCPE3HOM 3aKJIETIKH OT JIBYX-
CpE3HOI?

- Kakue Bubl CBapHBIX IIBOB UCIIOJIB3YIOTCS HA IPAKTUKE?

- Kak paccunThiBaeTcst CBapHOM 1IOB BCTHIK?

- Kak paccuuTtbiBaeTcs cBapHOM 110B BHaKIaAKy?

- Kakue HanpshkeHNs: BOSHUKAIOT B CEUEHHE BUTKA HUIMHIPUUECKON BUHTOBOM MPYKH-
HBI, Harpy>kKeHHOU oceBoil cuioi? Kak oHu onpeaenstorcs’?

- Kak BBIYMCIUTD 0CaJKy HWIMHIPUYECKOW BUHTOBOW MPY>KUHBI?
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- 13 kakux cTasneil n3roTaBIuBalOTCs MPY>KUHBI C MAJIbIM IIarom?
- Ha xakyro nedopmanuio BeAeTcsi pacueT NPYy>KUH ¢ MaJIbIM 1arom?
- Kak BenieTcst KOHCTPYKTUBHBIA pacyeT Mpy>KUHbI?

- Kakue Buapl gedopmanuii HICIBITHIBACT JaHHOE COeUHEHNE?

b
Zab

’ ol it
o/
AN\
1) Pactsokenne u usruo;
2) CaBUT U CMSTHE;

3) U3rub u kpydenue;
4) PacTspKkeHME U CIIBHT.

- Kakas u3 npuBeiéHHBIX HIKE (POPMYIT SBIISETCS MAaTEMAaTHUECKUM BBIPAKCHUEM 3aKOHA
I'yka npu casure?

1) ==Gy;
2) y=Gr;
3) r=CGE;
4) o =Gy.

- Ha pucynke n300paxéH Ball, Ha KOTOPBIM AEHCTBYIOT BHEIIHHE KPYTSAIINE MOMEHTHIL:
Mg =1,5 kHm; M =1,5 kHm; M p =2 kHm; M 5 =5 kHwm. 1 nipuBesieHa s1iopa BHYTPEHHHX

KpyTAIIUX MOMCHTOB. Ha xaxom Y4aCTKC BOSHUKHYT HauOOIbIINE KacaTeJIbHEIC HaprDKeHI/IfI?

it —”{ MD@ ;W
‘mﬂi | J WA:
] i { }
! ! | i
L |
] | [
AR 11 |
| 4 i
LM 1WA l !
M

1) BC;

2) C-A:

3) A-D.

- [To xakoit popmyine MOXKHO MOAOOpATH AUAMETP Balia

_ z
Omax = W < O adm
1) z X
M, <
Tmax = W Tadm
2) z X

152



T
Tmax = V\/_ < T adm
3) P ;
T
Tmax = J_ =< T adm
4) p

- Kakas ¢opma ceuenus Bana Oyzaer Oosiee pariioHaIbHOMN (CIIpaBa MpHUBEACHA S0P Ka-
caTeIbHBIX HAIPSKEHUN)?

lIIEII:I.ﬂ‘.K

1)2)
- VenoBue xKECTKOCTU KPYIJIOro Balia IPU KPYyYEHHH MMEET BHI:
Tl
Q= Gl < Padm
1) P ;
Q= & < Padm
2 O :
|
=—X<
3) @ G Padm ;
|
T=¢0——<@am

- Kakue BHyTpeHHUE yCUIIUS BOSHUKAIOT IpU CIBUTE?
1) ITonepeunas cuina,

2) mponiosibHas cuia,

3) uzrubaromuii MOMEHT.

- Kakue BHyTpeHHUE yCHIINS BO3HUKAIOT IIPU KPYYEHUU?
1) ITonepeunas cuina,

2) mpoJoapHAas CHa,

3) uzrubaromuii MOMEHT,

4) KpyTSILUNA MOMEHT.

- I[Ba JIMCTA TOJIIMHOIO t COCTMHEHBI BHaXJ'IéCTKy IIECTHIO 3aKIEIMKaMU ANaMCTpOM d.
OHpeI[eJ'II/ITI) rmionraab Cpe3a 3aKJIENOK U IUIOIIAAb CMSTHS JIUCTA JAHHOI'O COCAUHECHMUS.

Y (il
AN e
N
) Acpze’z%z_ ACM:%(DZ—dZ)_

153



7Zd2

A,=6"— , _
2) P 4 ;AC’M_G.d.t;
7Zd2
A =6——
3) e 4 ,Acw:6d(t+t),

4) HeT BEpHOI'O OTBETA.

- JIuct Tonuuuoit 1,2t coenMHeH IBYyCTOPOHHUMU Hakiaakamu ToimuHoi 0,8t. Coenu-
HeHue nepenaéT pactarusaronee ycmme F. Onpenennts Heo0X0AMMOE YHCII0 3aKJICTIOK AHa-
meTpoM d Mpyu M3BECTHBIX JIOIyCKAaeMbIX Hanpsokenusx [z, ]u [o,,].

N 777777

Il

777X,
MAMNG
77777)

o T o

) kad? o, ] ' T2t o).
o ' q

2) K- Acp : z-cp : d O|8t[acm],
-2 Q9

3) k- Acp ' Tcp : Ac,ru ) [O-C’l/l] ;

4) BepHbI OTBETHI 1 1 3.

- JIuct TonuuHoM t=1 cMm npobuBaercs myanconoM D=2 cm, ycunue, IeicTByOIIee Ha
nyaHcoH mrtamia F=160 kH. Haiitu pa3pymaromiee kacareabHOe HAPsKEHUE.

1) % =1255MIla.
2) Ta = 25,5MHa;
3) Te = 2,55M17a;
4) Te = 255MHa ]

- OnpenenuTh HE0OXO0AMMOE KOJTUYECTBO 3aKJIENOK quamerpom D = 16 MM it coennne-
HUS B HAXJIECTKY JABYX JIUCTOB TOMIMMHOM t1=t,=10 mm. Cuna, pacTsaruBarorias coenuHenue F =

100 xH, nomyckaeMble HalpsKEHUs Ha CPE3 7. ] =140 MIla u cmsTHE [oe] =320 MlITa.

1)i=6;
2)i=4;
3)i=3;
4)i=2.

- B cranbrOM nucTe ToNmuHOM t = 10 MM HEOOXOAMMO MPOTABUTH OTBEPCTHE THAMETPOM
D = 18 mMm. OnipefenuTh, KaKyro CHIIY HaJI0 IPUIOKHUTH K ITYaHCOHY, €CIIH MpeAesl TPOYHOCTH

MaTepuaia JUCTa Ha Cpe3 [7.] - 350 MIla

1) F =198 xH;
2) F=136 xH;
3) F=189 kH;
4) F=13,6 xH.
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PACYET JIETAJIE MAILIMH U [TPUBOPOB
HEPA3BEMHBIE COE/IHHEHHUA

(ceapnbte, nasaHbvle, Kjieeesble, 3aKj1enoviHble COCOUHEHUA U COCOUHECHUSA C Ham}lZOM).

Teopernueckasi 4acTb

Coedunenun oemaneil mawiun

B3aumoneiicTBue aeraneid MexIy cCOOOH Ha3bIBAIOT CBSI3IMHU. DT CBSI3H JICJIATCS HA MO-
JBYDKHBIE (IIApPHUPBI, 3yOuaThle 3allelIeHNs, TOAINIHUKY, PEMEHHBbIE U LIEMHbIE [IepeJjaun) U
HENOJIBUKHBIE (3aKJIENIOYHbIE, CBApHbIE U Ipyrue). HemoaBuxkHbIe CBA3M B TEXHUKE HA3BIBAIOT
coenquHeHUsAMU. COEIMHEHMS COCTOAT U3 COCIMHUTENBHBIX JETaIeH U NPUIETaloIuX 4acTel co-
€IMHSAEMBIX JIeTaliel, (hopMa KOTOPHIX MOJAYMHEHA 33/1a4€ COCMHEHUS. B OTAeTbHBIX KOHCTPYK-
LUSX CHEeLUAIbHbIE COSMHUTENIbHBIE AETAIN MOTYT OTCYTCTBOBATb.

CoenuHeHHs IO IPU3HAKY BO3MOKHOCTH pa300pKH JIET HA pa3beMHbIC U HEPa3beMHBIE.

Pasvemnbimuy Ha3pIBAIOT COETUHEHUS, KOTOPBIE Pa3beAMHAIOTCS 0€3 MOBPEXIACHUS JeTalei.
K HUM oTHOCSTCS pe3p00BBIE, IIMTOHOYHBIE, 3y0UaThie U PO MIbHBIE coeanHEeHUsI. OCHOBHBIM
pacyeToM COeIMHEHUH SABJISIETCS pacyeT Ha IPOYHOCTh. PacueT Ha MPOYHOCTD ABISAETCS OCHOB-
HBIM KPUTEPHEM JIJIS pacueTa BceX coequHeHnu. [Ipr 3 ToM He0OX0IMMO CTPEMHUTHCS K TOMY,
4TOOBI MPOYHOCTh COEUHIEMBIX M COEIMHUTEIbHBIX JeTanel Oblila OAMHAKOBOM.

Hepasvemnvivmu Ha3bIBalOT COEIMHEHUS, Pa3beUHEHNE KOTOPhIX HEBO3MOKHO 0€3 pa3pylie-
HUS COeIMHAEMBIX JieTalel WK COeAUHAoLIero MaTepuana. K HUM OTHOCAT 3aKJIeNOuYHbIE,
CBapHbIE KJIEEBbIE, MAsTHbIE COCTUHEHUS, a TAKXKE COSAMHEHMSI C HATATOM.

Br10op THIa coeAMHEHUs ONpeeNsieT HHKEHED.

Ceapnuie coeounenus

Csapka — 2mo mexHoi02u4ecKull npoyecc NOLYYeHUs HEPA3bLEMHO20 COCOUHEHUS MEMallu-
YeCKUX UIU HeMemauiiuyeckux oemainell ¢ npuUMeHeHueM Hazpesa (00 NAACmu4ecKo20 il pac-
NIABIeHHO20 COCMOSIHUSL), BBITIOJIHEHHOTO TAKUM 00pa3oM, 4TOObI MECTO COEAMHEHMS 110 MeXa-
HUYECKUM CBOWCTBAaM M CBOEMY COCTaBY 10 BO3MOKHOCTH HE OTINYAJIOCh OT OCHOBHOI'O MaTe-
puana aetanu.

OcHoBHBIE BUBI DIEKTPOCBAPKU — 0)208as, 2A308a5 N KOHMAKMHASL.

JyroBast cBapka - HanOoJiee pacripocTpaHeHHbI BuA. [Ipumensiercs Besie, r1ie ecTb HCTOUHUKH
AIIEKTPOIHEPTUH.

Pa3HoOBUIHOCTH TyrOBOM CBapKHU:

- pyyYHas ceapka; TOT METOJ CBApPKH OTIIMYAETCS HU3KON MPOU3BOAUTEIBHOCTBIO, HO JIETKO
JOCTYTEH sl IPUMEHEHHS;

- NOJIyasmomamuyecKkas ceapka noJ cioeM Quiroca; IpUMeHsIeTCs A1 KOHCTPYKIHH ¢ KO-
POTKHMMH TIPEPHIBUCTHIMU [ITBAMU;

- agmomamuieckas céapka 1o cioeM (iroca; 3TOT METOJI CBAPKH BBICOKOTIPOU3BOUTEIICH
¥ DKOHOMHUYEH, JaeT XOpollee KaueCTBO 1IBa, IPUMEHSETCS B KPYITHOCEPUWHOM M MacCOBOM
IIPOU3BO/JICTBE.
l'asoeas ceaprxa NpUMeHsIETCS B OCHOBHOM TaM, I'/I€ HET HICTOYHHUKOB 3JIEKTPOIHEPTHH, HAIIPH-
MeEp, IPU PEMOHTE B NIOJIEBBIX YCIOBHSIX.

Koumaxkmmuas ceapka npuMeHseTCA B CEpUHHOM U MaCCOBOM IPOU3BOJICTBE IPU HAXJIECTOY-
HOM COEIMHEHUHU TOHKOI'O JIMCTOBOI'O MeTajula (TOYEeUHasi, pOJIMKOBasl) UM NPU CTBIKOBOM CO-
€IMHEHUHY KPYTJIIOTO U TIOJIOCOBOTO (CTHIKOBAsI CBApKa).

[Tpu coeauHeHUN aeTanei ¢ MOMOIIbIO CBAPKHU TUIABJICHUEM K pacIljIaBisieMoid 001acTH MOJ-
BOJISIT IPUCAIOYHBIA MaTeprail, KOTOPBIHA 3aM0JIHIET cBapuBaemMoe MecTo (puc. 1). 3aTBepaes-
LM 110CJIE CBAPKU METAJLI, COEIUHSIOININ CBAPEHHBIE IETANIN, HA3bIBAION CEAPHLIM UUBOM.
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[Ipu KOHTaKTHOM CBapKe (CBapKa JaBJICHUEM) MTPUCAAOYHBIN MaTepuall He mpuMeHstoT. Kon-
TaKTHas CBapKa OCHOBaHA HA MCII0JIb30BAHUH TEIUIA, BBIJIEISIIOIIETOCS B MECTE COITPUKOCHOBE-
HUS CBApUBAEMBbIX JieTallell (Hampumep, Ipy MPOXOKACHUH Yepe3 HUX DIEKTPUUECKOrO TOKA).
CBapKa MMPOU3BOAUTCA C IPUMCHCHHUEM MCXAaHUYCCKOI'O AaBJICHUSA, IO HCﬁCTBHeM KOTOpOro ac-
TaJu, MPeIBAPUTEIILHO HarPEThIe B MECTE COEMHEHMS (KOHTAKTa) JI0 MIIACTUYECKOTO COCTOSHUS

WM OILIABJIEHHMS, 00Pa3yloT CBAPHOM LIOB.
O
7[”//’//[”"
=T 7]
=l
2Hz

Puc. 1. IToyuenne cBapHOIo 1IBa ra30Boil CBapKoii

Ceapnbim coeOunenuem Ha3vl8am Hepa3beMHoe CoOeOUHeHUe Oemanell ¢ NOMOUWbIO CEAPHBIX
weo06. Ecny B 3aKJIENIOYHOM COETUHEHUN COEAMHSIOLINM JIEMEHTOM SIBJIICTCS 3aKJIEIKa, TO B
CBapHBIX - PACILIABJICHHBIN METaJUI, CO3AAI0IINUN IPU OCTHIBAHUU HEPA3bEMHOE COEITUHEHHUE, TO
€CTb TaKO€, KOTOpbIE HE MOXKET OBbITh pa3o0paHo Oe3 nmoBpexaeHus netaneil. CBapHble coeiuHe-
HUS JIy4lle IpYTruX NpUOIMKaOT COCTaBHbIE AETAIHU K LEJIBIM U [TO3BOJISIOT U3rOTaBIMBATh Je-
TaJIl HEOrPaHUUYEHHBIX Pa3MepoB. [IpoUyHOCTh CBAPHBIX COCTUHEHUH MPU CTATUUECKUX U yAap-
HBIX Harpy3kax J0OBE/IeHa J0 IPOYHOCTH JeTanel u3 ueiaoro Meramia. OcBoeHa cBapka BCexX
KOHCTPYKLIMOHHBIX CTaJel, BKIH0Yasi BBICOKOJIETUPOBaHHbIE, [IBETHBIX CIUIABOB M ILIaCTMacC.

Macca cBapHBIX KOHCTPYKIIUH ITPH TEX K€ radapuTax 3HAYUTEIIbHO MEHbIIE KIICTaHbIX (Ha
15%). DxoHOMUS MeTalia IOCTUTAETCs 3a CYET UCIOIb30BAHUS MOJHOM IUIOIAAN CeUYeHus, a
TaK)K€ BO3MOKHOCTH 00Jiee pallMOHAILHOTO KOHCTPYUPOBaHUs (HanpuMep, IPUMEHEHUSI CThIKO-
BBIX COCIMHEHUH B TEX CIIydasix, KOTAa IPH 3aKJIETIOYHOM COEIUHEHUH NPUXOAUTCS IPUMEHSATh
HaKJIAJIKH ).

Hocmouncmea u neoocmamru C6apHbIX COEOUHEHUL NO CPABHEHUIO C 3aKIeNOYHbIMU (UTU
JUMBIMU OEMATISIMU).

Jlocmouncmea.

- IPOCTOTAa KOHCTPYKIIMK CBApHOTO IIBA U MEHBLIAs TPYA0EMKOCTh B U3TOTOBJIEHUH, O0YCIIOB-
JIEHHOM CPaBHUTEJIBHON MTPOCTOTON TEXHOJIOTMYECKOTO IIPOLIECCA CBAPKHU.

- 3HAYUTEIbHOE CHI)KEHUE MACChl KOHCTPYKIIMU NPH Tex xke radapurax. Ilpu 3amene 3akinenoy-
HBIX COEJTUHEHUH CBAPHBIMU SKOHOMHS B BECE MIOJyYaeTCsl 3a CUET OTKa3a OT MPUMEHEHUs pas-
JMYHBIX HAKJIaI0K, HEOOXOIMMBIX B 3aKJIETIOUHBIX COSIMHEHMSX, a TAK)KE YaCTH Beca CaMuX 3a-
KJIETIOK; MPY 3aMeHe JINTHIX JieTajeil CBapHbIMHU KOHCTPYKLHSMHU BEC UX YMEHBIIIAETCS 32 CUET
6oJiee BBICOKMX MEXaHMUECKUX CBOMCTB MPOKATHOTO METaJlIa.

- BOBMOKHOCTh COEIMHEHHUS JleTanel qro0bIX Gopm;

- FEPMETUYHOCTD U INIOTHOCTh COEANHEHHS;

- OeCIIyMHOCTh TEXHOJIOTMYECKOTO MpoIiecca CBAPKU;

- BO3MOXXHOCTh aBTOMATHU3allMH CBAPOYHOTO MTPOLIECCa;

- CBapHOE COEIMHEHUE JICUIEBIIE 3aKJIETIOYHOTO.

- COEJIMHEHUE JIeTalleil MOXKET BBIIIOJIHATHCS BCTHIK 0€3 HaKJIAJOK.
- BOBMOXKHOCTB CBapKH TOJICTHIX Mpodueil.

Heoocmamku:

- BOBHUKHOBEHHUE OCTATOUHBIX HAIPSKEHUH B CBAPUBAEMBIX JIEMEHTAX;

- KOpoOJIeHHe AeTanell u3-3a HepaBHOMEPHOTO HarpeBa B IMPOIecce CBApKU;

- 3aBUCUMOCTh KaueCTBa 11Ba OT UCHOJHUTENS U TPYTHOCTh KOHTPOJISL; IPUMEHEHHE aBTOMATH-
YEeCKOW CBApKU yCTPaHSIET 3TOT HEJOCTATOK.

- CKJIOHHOCTb K 00pa30BaHMIO TPELIMH B MECTax Mepexo/ia OT LIBa K LIEJIbHOMY METAJLLy
BCJIEJICTBHE TEPMUUECKUX HANPSHKEHUH, BOSHUKAIOLIUX MPU OCTHIBAaHUH. TpeImnHbl 0cOOEHHO
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OIaCHBI IIPU AMHAMHUYECKUX Harpy3kax (BUOPallMOHHBIX U yJapHBIX), IOITOMY B TAKUX CIy4asx
CBapHBIE IIBHI CTAPAIOTCS HE IPUMEHSTh, 3aMEHSS X 3aKJICTIOYHBIMU COeAnHEHMsIMU. Tepmuue-
CKHUE HAIIPSDKEHUS] MOTYT ObITh YACTUYHO MJIM MOJIHOCTBIO YCTPaHEHbl TEpMOOOpabOTKOM cBap-
HOTO COCAMHEHUS (HU3KOTEMIIEpaTypHBIM OTKUTOM). TepMuueckas 00pab0TKa UCKITIOYAET TaK-
e Mocieyrolee KOpoOsieHue CBapHbIX KOHCTPYKLIUH.

Obnacmv npumenenus. B HacTosiIiee BpeEMs CBapHbIE COEAMHEHHUS [TOUTH IIOJHOCTHIO BBITEC-
HWIN 3aKJIeToYHble coeAuHeHus. CBapKa MPUMEHSIETCS ISl COeIMHEHUS 3JIEMEHTOB COCY/IOB,
WCTIBITHIBAIONINX JaBJICHUE (pe3epByaphl, KOTIIbBI); 7Sl H3TOTOBJICHUS TYpOUH, TOMEHHBIX MEUCH,
MOCTOB, XMMHUYECKOH anmapaTypbl; C IOMOIIbIO CBAPKU U3TOTOBIIAIOT CTAHUHBI, PAMbI U OCHOBA-
HUS MalllMH, KOpIyca peAyKTOPOB, 3y0uaTeie Kosieca (puc.2), IIKUBbI, 3B€3/109KH, MAXOBHKH, Oa-
pabanbl ¥ T. 1. CBapKy MUPOKO MPUMEHSIOT KaK CIIOCO0 MOJIy4yeHHsl 3ar0TOBOK JIeTajei u3 mpo-
KaTa B MEJIKOCEPUHHOM U €TUHUYHOM IIPOM3BOJICTBE,  TAK)KE B PEMOHTHOM JIETI€.
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Puc. 2

Knaccugpukayus u paznosuonocmu ceapuvix coeounenuil (1606)

Knaccugpurayus.

CaapHble HIBbI KJIACCU(UIUPYIOT HO CIEYIOIIUM MTPU3HAKAM:

- 110 HA3HAYEHUI0 — MPOYHbIe (00ecTeYnBalOT Nepeaayy Harpy3ku ¢ OJJHOTO 3JIEMEHTa Ha
JpYroi); MpOYHO-TNIOTHBIE (00ECIIeYNBAIOT Nepejauy Harpy3Ku repMeTHUYHOCTh COEIMHEHUS —
HEMPOHULIAEMOCTb IS KHUJIKOCTEH U ra3oB);

- 110 PACTOJIOKEHHUIO CBAPHOTO IIIBa B IPOCTpaHCTBE (puc. 3) — HIDKHEE (@), BEPTUKATHHOE
(8), ropuzoHTaNbHOE (6); IoTONOYHOE (T). [IpH Bcex mpoYrx paBHBIX YCIOBUSX HIKHUI IIOB ca-
MBI TPOYHBIN, TOTOJIOYHBIN — HaMMEHEee IPOYHbIN (3HAUE€HUsI IPOYHOCTH YKa3aHHBIX BBIIIE
mBOB oTHOCATCS Kak 1:0,85; 0,9:0,8).

b

ITo B3aMHOMY pacIOIOKEHNUIO CBAPUBAEMBIX JJIEMEHTOB PA3JIMYAIOT CIEAYIOIINE BUIBI CO-
eIUHEHNN

- CTBIKOBBIE (puc.4);

- HaXJICCTOUHBIE, JI00OBBIE (pHC. 5, a); pmanrossie (puc. 5, 6);

- ¢ Haksaikamu (puc. 6);
- TaBpoBbIe (pHcC. 7, a, 6). CBaprBaeMbIe FIEMEHTBI PACIIOIATAIOTCS BO B3aUMHO MEPIICHIUKY-
JSIPHBIX TI0CKOCTSIX. COEIMHEHUE MOKET OBbITh BBIITOJHEHO YIJIOBBIMH (PHC.7, @) WIN CTHIKOBBI-
MU (puc. 7, 6) MBaMHu.
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- yrioBsie (puc. 7 6, 2). [IpUMEeHSIFOTCSI TSk H3TOTOBJICHHMS Taphbl U3 JTMCTOBOM CTaJIH, OTPaX-
I[GHI/Iﬁ " ap. Brimonusiores YIJIOBBIMU HIBAMH. Ot COCAUHCHUA MEPCAAIOT MAJIBIC HAIPY3KHU U
MO03TOMY HE PAaCCUUTHIBAIOTCS HA IPOYHOCTD.

s, oo
Puc.4. CTeIK0OBOE COeIMHEHHNE

In w lu

\

a) 6)

!
T

=
/

Puc. 5. Hax;iectouHoe coeluHEeHUE: @ — COeIMHEHH e JIOOOBbIMHU IIIBAMU;
0 — coequHenue GJIAHrOBLIMHU IIBAMH

- [1

6)
Puc. 6. CoenuueHns ¢ HAKJIAAKaAMU

dache i

Puc. 7. CoenuHeHusi TaBpoOBbI€ U YIJIOBbIE

Cmpubikoeble COSTMHECHUS BBITIOTHSIIOT TaK HA3bIBACMBIMU CTHIKOBBIMHY IITBAMU, & OCTAIBHBIC —
YTJIOBBIMHU.

Konucmpykyuu cmuvikosbix ui60s.

CTBIKOBBIE IIBBI UMEIOT TPEUMYIIIECTBEHHOE PACIIPOCTPAHEHUE BCIIEICTBUE MPOCTOTHI KOH-
CTPYKIIMU. B 3aBHCHMOCTH OT TOJIIUHBI CBAPUBACMBIX JIeTaled 1 00pabOTKH KPOMOK CTHIKOBBIE
IBBI JCIISAT Ha CIEAYIONIUE THUITBL:

- OB C OTOOPTOBKOM KPOMOK (pHC. 8, @) — PEKOMEHIyeTCs I TOHKOJUCTOBBIX MaTepHa-
70B (8 <2 MM); OIHA WUJIN JIB€ KPOMKHU JIeTajeil OTOOPTOBBIBAIOTCS;

- OJTHOCTOPOHHHH 6€3 CKoca KPOMOK (puc. 8, 6) — 110B cBapuBaeTcs 6€3 00paboTKH KPOMOK
JUCTOB IPU UX TOJIUHE 8 < § MM;

- OJTHOCTOPOHHHI CO CKOCOM OJTHOM KpOMKH (pHC. 8, 8) — 00pabdaThIBA€TCs TOJIHKO OJTHA
KpOMKa JieTajneil ToamuHon § < 12 mMm;

- OJTHOCTOPOHHHI CO CKOCOM JBYX KPOMOK (pHC. 8, 2) — IMPUMEHSETCS TP TOJIIINHE JIeTa-
Ier 8 <25 mmM;

- IBYCTOPOHHHUM C IBYMSI CHMMETPUYHBIMH CKOCAMH OJTHON KPOMKH (pHC. 8, 0) — KPOMKH
00pabaThIBarOTCS y OJTHOM JIeTau C ABYX CTOPOH, TONIIUHON § 10 40 MM;

- IBYCTOPOHHUH C IBYMsI CHAMMETPUYHBIMHU CKOCaMHU JIBYX KPOMOK (puc. 8, e) — ToniuHa
CBapUBaeMbIX jaetanield § >> 60 Mm.
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sy 2SS 60°% 5°

a) 6)

60°t5°

6) e) 0) e)
Puc. 8. CoenuHeHus CThIKOBbBIE: @ — € 0TOOPTOBKOI;
0 — 0e3 cKkoca KPOMOK; 8, 2, 0, € — IIBbI CO CKOCOM KPOMOK

CTBIKOBEIC IIIBBI, ITOKa3aHHBbIC HAa pI/IC.9, d, Ha3bIBalOT IIPAMBIMHA, HA pI/IC.9, 6 — xoceiMH. Ko-
CbhIC CTBIKOBBIC HIBBI IPUMCHAIOT JJIA YBCIIMUCHU A pa60qe171 JJIMHBI 1I1BA.

]
|

a)
Puc.9. CtpikoBbIe IIBbI: @ — NPAMOIi; 6 — KOCOM

Konempyxkyus yenosvix (sanuxogwlx) uigos.

YTII0BBIE HIBBI IPUMEHSIIOT B HAXJIECTOYHBIX COCIMHEHUSX, B COSIMHEHUSAX C HAaKIIaJKaMu, B
TaBPOBBIX M YIJIOBBIX coenHEHHsX. [10 cBOeH MPOYHOCTH OHU YCTYMAIOT CTHIKOBBIM IIIBAM.

1lo npogunio nonepeuro2o ceuenus yrioBble BB MOT'YT OBITh:

- HopMaubHbIe (puc.10, a); KaTeT mBa MPUHUMACTCS PaBHBIM ToJIIUHE JucTa (K= 5);

- BoruyThIe (puc.10, 6) c katerom mBa K= 0,85;

- Bemykitbie (puc.10, 6);

- cnenuaibHble (puc.10, 2); ux npoduiIs NpeAcTaBIsIeT HepaBHOOEIPEHHBIH IPSIMOYTOJIbHBIH
TPEYrOJNIbHUK (OJIUH U3 KaTeToB K=0).

x
wix| N\ w N 0| X .“//’/ w | x w/
it N 7%
TSN 7 oIS
a) 6) 8) 2)

Puc.10. Tunsl yriioBbIX IIBOB: @ — HOPMAJbHBII;
0 — BOTHYTBIN; 6 — BBINYKJIBIH; 2 — ClIeUATbHbBIN

BorayTsie BBl MPUMEHSIOT B 0CO00 OTBETCTBEHHBIX KOHCTPYKITUSIX MPH MEPEMEHHBIX
Harpy3kax, Tak Kak BOTHyTOCTh 00€CIICUNBAET TUIABHBIN IepeXo/] IBa B OCHOBHOM MeTalI JeTa-
7M1, Oaroapsi 4eMy CHHKAeTCsl KOHIIEHTPAIHs HaNpsKeHU . BOTHYTHIN 11I0B MOBBIIIAET CTOH-
MOCTh CO€IMHEHHSI, TaK KaK TpeOyeT rIy0OoKOTo IpoBapa 1 MOCIenyIoeid MeXaHuIecKoi oopa-
OOTKH ISl TTOJTY9E€HUS BOTHYTOCTH, BBIITYKJIBIE - BBI3BIBAIOT MOBBIIIEHHYIO KOHIICHTPAIIUIO
HanpspkeHnid. Hanboiree mpreMiieM HOpMaIbHBIA TPO(HITH YriToBOro mBa. CrieluaibHbBIE BB
MPUMEHSIOT PU TIEPEMEHHBIX Harpy3Kax, Tak Kak 3HAaUUTEIbHO CHIKAET KOHIICHTPAIUIO
HaIpsKEHUN.

I1o pacnonotcenuio wea omuocumenbHo delucmeayroujeli Haepy3Kiy YrioBbI€ BBl KOHCTPYK-
THUBHO pa3JIe/ISIOT Ha:

- T00OBBIE, PACIIONIOKEHHBIE MEPIICHAUKYISIPHO K JIMHUU AecTBUS Harpy3ku F (cm. puc.5,
@), JUTMHA JTIOOOBBIX IIIBOB HE OTPAHUYNBACTCS;

- (h1aHrOBBIE, PACMIOJIOKEHHBIE MAPAJIEIbHO JTMHUN ASUCTBUS Harpy3ku F (cm. puc.5, 6);
MaKCHMasIbHast JuinHa ¢uaHroBoro msa npuaumaercs |, = (50...60)K;

- KOMOMHUPOBAHHBIE, COCTOSIINE U3 JTOOOBBIX U (DIAHTOBBIX IIBOB.

Haxnecmounvie coeounenus u coeOuneHus: ¢ HaKIaOKaMu C8apusarom y2io08blMu UUeaAMU.

[To cBoelt MPOYHOCTH HAXJIECTOYHBIE COSAMHEHHSI YCTYIAIOT CTHIKOBBIM. VX IPUMEHSIOT, KO-
I/1a 10 KOHCTPYKTUBHBIM COOOPaKEHUSIM CTHIKOBBIE IIBBI IPUMEHUTH HEBO3MOKHO. CoeTMHEHUs
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C HaKJIaJIKaMH IPUMEHSIOT, KOIJ1a CBapHbIE IIBbI HE 00ECIeYHBaIOT HEOOXOIMMON PaBHONPOY-
HOCTH. B KOHCTPYKIMAX, TOIBEP>KEHHBIX JEHCTBUIO BUOPAIIMOHHBIX U 3HAKOIIEPEMEHHBIX HArpy-
30K, HAXJIECTOYHbIE COCIUHEHUS U COEIMHEHUS C HAKJIaJAKaMH IIPUMEHATh HE PEKOMEHTyeTCsl
(cozmaeTcs 3HaUUTEIbHAs KOHLIEHTPALMs HAIIPSKEHU ).

Jliis obGecriedeHnss HOpMAIbHBIX YCIOBUN paOOThl HAXJIECTOYHBIX COCIUHEHUH pa3Mep nepe-
KPBITHS 1B (HAXJIECTKY) npuHUMaloT |, < 48 (cM. puc. 5, a). JyinHy HakIa10K MIPUHUMAIOT KOH-
CTPYKTHBHO.

Pacuem ceapnuix coeounenuii

Pacuem cmuikoevix coedunenuii.

BB 5TUX coeAMHEHMI PabOTAIOT HAa PACTSHKEHUE WM CKAaTHe B 3aBUCUMOCTH OT HarpanJe-
HUS JAeicTBYyIoNIeH Harpy3ku (puc.ll, a u 6). OchosHbiM Kpumepuem pabomocnocooOHOCmu CThI-
KOBBIX IIIBOB SIBJIIETCS UX npounocmsy. CoeAMHEHNE Pa3pylIaeTcsl B 30HE TEPMUYECKOTO BIUSHUS
Y PACCUMTHIBACTCS 110 pa3MepaM CEUCHHUS JETAIM 110 HAMPSDKCHUSIM, BO3HUKAIOIINM B MaTeprae
JeTallu.

Iy i lu
| ] [ L1
i
F) !{F F ! F
4—\3 i e e T \ —
A ) |

a) 6)

Puc. 11. K pacuery CTBIKOBBIX COCAUHEHHUIT

IIposepounviii pacuem MIPOYHOCTHU LIBA HA PACTSIKEHUE.
VYcnoBue npoYHOCTH:

F
on = é]_ < [G,] p
u . @)
rae 0';) , [o"]p— pacueTHOE M JOMyCKaeMOoe HaMpsKEHUs Ha pacTsHKeHHE s miBa (Tadi.1);

F — narpy3ka, neiicTByronias Ha 1I0B; 0 — TOJIIINHA JeTalu (TOJIIIMHY IITBa TPUHUMAIOT PaBHOU
TOJIIIUHE JeTasu); |y — JTuHa 1miBa.

IIpoexmupoeounwiii pacuem. 11enb1o 3TOr0 pacuera sIBISETCS ONPEIeSICHUE JJIMHBI 111Ba.

Hcxons u3 0CHOBHOTO YCIOBUS MTPOYHOCTH (1), IIIMHY CTHIKOBOTO IIBA MPU IEHCTBUU PACTS-
TUBAIOLICH CUJIBI OMPEEINAIOT 10 (popMyie

_F

w
olo'],

(2)

Tabnuma 1. JlomyckaeMble HAMpsKEHUS 1711 CBAPHBIX COSTMHEHUH IeTaneil u3 HU3KOo- U
CPEIHEYTIIEPOUCTBIX
CTaJiel MPU CTATHYECKON Harpy3Ke

Bun nedbopma- | ABToMaruueckas u mojyaB- | Pydnast myroBas diek-
[[UH, HATIPSKEHHE |  TOMaTH4YecKasi CBapKa Mol TpOJaMH
bmrocom D50A, 250, 942
D42A
PaCTSI},KeHI/Ie [o'], [0, 0,9[c]p
[o],
Coxarue L9 Jeoe [o, [o'], [o],
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[]., 0,65[c], 0,651, | 0,6[c"],

Cpe3

Pacuem yenosvix w606 Haxiecmounvix coeOuHeHull.
[Ipu neiicTBUU OCEBOI pacTArMBarONIeH (UK CKUMAIOIIEH) CHIIBI CYUTAIOT, YTO CPe3 yrilo-
BBIX IIIBOB MPOUCXOIUT 10 ceueHuto -1 (puc. 12), mpoxosimemMy uepe3 OMCCEKTPUCY TPSIMOTO

yria.
K

F TNy
R & et
d,

1
7
Puc. 12. K pacuery coequHeHusi BHaxJiecTKy. JIoOoBoii moB

/W
n

OnacHbIM HaNPSKEHUEM CUUTAIOT KacaTEJIbHOE HANPSHKEHUE U PacueT BEAYT Ha CPe3
(HanpspKeHUsIMU U3ruba npeHedperarot). s HopManbHbBIX YIJIOBBIX IIBOB JJIMHA OMCCEKTPUCHI

_ 0 _
h = K cos 45 ~0,7K1 3)

rae h — nnuHa OMCCeKTPHUCH (BBICOTA IIBA B OMACHOM ceueHHHn); K — kareT miBa (IpHHUMa-
€TCsl HEe MeHee 3 MM).
IIposepounuviii pacuem. Y ca0BU€ MPOYHOCTU OJTHOCTOPOHHETO JIOOOBOTO I1IBa HA CPE3:

Top = <[71]
L 0,7 KI g )
rIe rcp, [’ ]cp— pacquHoe U JIOMyCKaeMoe HaMpsHKeHHst cpe3a st mBa (cM. Tabi.1); I —

JUTMHA 11Ba; F — Harpyska, neicTByroIas Ha IIOB.
IIpoexmuposounwiii pacuem. JITMHY OTHOCTOPOHHETO JJOOOBOTO yIIIOBOTO IBa (CM. puc. 12)
MIPU OCEBOM HArpy>K€HUU OTMPEAEISIOT 1o Gopmyre

, ___F
w 7K r
Oa [T ]cp : (5)
JAJInHa ABYCTOPOHHETO JIOOOBOT'O YIJIOBOI'O IIBa
F
l, =——7—
“14K[7],,

(6)

@daHroBbIE YITIOBBIE IIBHI (CM. PUC.5, 6) paCCUUTHIBAIOT 110 YPaBHEHUIO (6), T. €. aHAJIOTUYHO
PAcCMOTPEHHOMY CIIy4yaro pacdeTa IByCTOPOHHEr0 JIOOOBOro 1miBa. Bo (hiaHroBsIX miBax Harpys3-
Ka 10 JJIMHE [IBa pacIpeesIseTcsl HepaBHOMEPHO (10 KOHIIaM I11Ba YBEJIMYUBACTCA), I03TOMY
JUTUHY (DJIAHTOBBIX IIBOB CTaparoTcs orpaHuyuTh |y < (50 + 60)K.

IlocneoosamenbHocmb npoOEKMUPOBOUHO20 paciema C8apHbIX COeOUHEHUI.

1. Bb1OupatoT KOHCTPYKIUIO IIBa (CTHIKOBOM, YIJIOBOI), BUJ CBAPKH U MapKy 3JIEKTPOJIOB.

2. OnpenensioT JoIycKaeMble HapsKeHUs AJIs1 CBAPHOTO COeAMHEHUs (M. Tabm.1).

3. ITo dopmynam (2), (5), (6) onpeaensoT AJIUHY IIBa.

4. Ilpu coeTMHEHNN KOMOMHUPOBAHHBIMH ILIBAMH ONPEACISAIOT JUTMHY JOOOBBIX U (PJIAHTOBBIX
IBOB.
5. BeluepunBaroT CBapHOE COCAUHEHNE U YTOYHSIOT pasMEpPbl COCIUHAEMBIX JETalICH.

Pexomenoayuu no koncmpyupogaHuro c6apHuIx coOeOUHeHUll 6CMbIK U 6HAXLEC
W3-3a nedexkToB cBapKU Ha KOHLAX 11Ba IPUHUMAIOT MUHUMANBHYIO JJIMHY 11Ba He MeHee 30
MM.
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B coennnenusix BHaxject (puc.S, a) IIMHY NepeKpbITHs IPUHUMAIOT Oouiblie 4S, re S — MH-
HUMaJIbHAasl TOJIIIMHA CBapUBAeMBbIX jeraiei. [{nuHa 1000BbIX HIBOB |, HE OrpaHUYHUBACTCS.
JlnuHa (aaHroBbIX IMIBOB OTPAHUYMBAETCS, TAK KaK C YBEJIMYCHUEM WX JIJIMHBI BO3pacTaeT He-

PaBHOMEPHOCTbH pacipe/ieleH s HapshKeHHH 1o [uiHe mBa (puc.5, 6) lg, < 60K

Lon .

FEHHIHTNE RN

e |
Zy

[

Ed

HIHIRGIIEI

Puc.

CBapHble LIBBI PacHojaraoT Tak, YTOObl OHU B COEAMHEHUH OBbLJIM HAarpyeHbl pABHOMEPHO.
[Tpy IpOEKTUPOBAHNYU COETMHEHHSI YTOIKOB C KOCBIHKaMU (pHcC.15) IMHBI (h1aHTOBBIX IBOB
IPUHUMAIOT 00PaTHO MPONOPIMOHATILHBIMU PACCTOSIHUSIM 10 LIEHTPA TSHKECTH YroJIKa:

_lm  _ 2n
b-z, z, , )
CymMmapHas JyiHa (JIaHTOBBIX IIIBOB
gy = g + |2¢m, ®)
CJ'ICI[OBaTeJIBHO, JJINHA (I)J'IaHl"OBOl"O mBa 'y HpI/IMBIKaIOH_Ieﬁ IIOJIKH YT'OJIKa
logs = g %0
©)

B KOHCTPYKIUSX, ITOJABCPIKCHHBIX JIEHCTBHIO BI/I6paI_II/IOHHBIX 3HAKOIICPEMCHHBIX HArpys3okK,

COECIMHEHMS BHAXJIECT HE PEKOMEHIYIOTCS, TaK KaK OHU CO3a0T 3HAYUTEIbHYI0 KOHIICHTPALIUIO
HaIpPsHKCHUN.

Iaanvie coeounenusn

[TasiHbie coenMHEHUs — HEPa3bEeMHBIE COEAMHEHUS, 00pa3yeMble CHIIaMU MOJIEKYIISIPHOTO
B3aUMOJICCTBUS MEXIY COCAMHSIEMBIMH JCTAISIMHA U MPUCATOYHBIM MaTEPUAIOM, Ha3bIBAEMBIM
npurnoeM. [Ipumnoii-criiaB (Ha OCHOBE 0JI0Ba, MeH, cepedpa) Uil YUCTHIA METAIJI, BBOJUMBIH B
pacIuIaBJICHHOM COCTOSTHHUU B 3a30P MEX/y COSIUHSAEMbIE ACTAIAMH. TeMreparypa IiaBJIeHUs
MPUIIOS HIKE TEMIIEpaTyphl TUIABJICHUS MaTepUalioB AeTanen. [1o KOHCTpYKIMKU nasiHbIe COeIU-
HEHUS MOJ00HBI CBApHBIM (pHC. 16, a - 8). TPEUMYIIECTBEHHOE MPUMEHEHUE UMEIOT COSTMHECHUS
BHaxJIECTKY. CTBIKOBOE COEIMHEHUE U COETMHEHUE BTaBp MPUMEHSIOT [IPU MaJIbIX Harpy3Kax.

\ . ] )
a)
i '\ ]
d)
1 1
% M |
£)
Puc.

B orninuune ot cBapku maiika mo3BojsieT COEAUHAT HE TOJIBKO OJHOPOAHBIE, HO U Pa3HOPOI-
HBIE€ MaTEPUAJIbI: YEPHBIE U LIBETHBIC METAJUIbI, CILIABBI, KEPAMUKY, CTEKIIO U JP.

162



[Tpu naiike MOBEpXHOCTH JETAICH OYUIIAIOT OT OKHCIIOB U 00€3)KHUPUBAIOT C IENIBIO TTOTyYe-
HUS XOpOLIEH CMavyMBaEMOCTH IIOBEPXHOCTH IPUIIOEM KauE€CTBEHHOT'O 3alI0JHEHUS UM 3a30POB.
HarpeB npumnos u netaneil B 3aBUCUMOCTH OT UX Pa3MEpPOB OCYLIECTBISAIOT MAsUIbHUKOM, I'a30BOI
TOPEJIKOM, JIEKTPOHArPEBOM, B TEPMUUECKUX I1e4ax U Ap. {15 ymMeHbIIeHNUs BPEAHOTO BIUSHUS
OKHCJICHUS MTOBEPXHOCTH JeTajell npu naiike npuMeHsoT (itockl (Ha 0CHOBE Oypbl, kKaHUGoIH,
XJIOPUCTOTO IIUHKA), @ TAKXKE Masi0T B BAKyyMe HJIU B CpeJie HEUTpalibHbBIX ra3oB (aprou). Pac-
IIJIABJICHHBIN PUIION PACTEKAETCS 10 HArPEThIM MOBEPXHOCTAM CThIKA ACTAJIEH U IIPU OXJaXK1e-
HUU 3aTBEPJIEBACT, [IPOYHO COSAMHEHUHN JIETAIIN.

Pa3smep 3a30pa B CThIKE onpenenseT NpoyHocTh coequHenusd. [Ipu manom 3a3zope mydine npo-
ABIseTCA APPEKT KaMMUIIPHOTO TEYSHUS IPUTIOA, TIPOIIECC PACTBOPEHUS MAaTEPHAJIOB JIeTaje B
pacIuIaBIeHHOM MPUIIOE PACIPOCTPAHIETCS Ha BCIO TOJIIMHY MMAastHOTO IIBa (IPOYHOCTH 00pa3y-
rorerocs pactsopa Ha 30...60% BbllIe IPOYHOCTH IPHUIIOS).

Pa3mep 3a3o0pa npunumarot 0,03...0,2 MM B 3aBUCUMOCTH MPHUIOs (JIETKOIIABKHI WU TYTO-
MJIaBKUI) U MaTepuaa JeTalen.

[Tpunoii ¢ remneparypoit wiasnenus A0 400 °C Ha3pIBatoT JierkoruiaBkumu. Hanbonee mu-
POKO€ IPUMEHEHHE UMEIOT OJIOBSIHHBIE-CBUHIIOBBIE, OJIOBSIHHO-CBUHIIOBBIE CYPbMSHUCTBIE IIPH-
nou (ITOC90, [TOC61). DTu npUIon He ciaeyeT NPUMEHITH ISl COSAMHEHUN, pa00TAIONIUX TPU
temneparype cBbiiie 100 °C niu noaBepKEHHbIX IEHCTBUIO yIapHBIX HATPY30K.

IIpunou ¢ Temneparypoii nnasnenus cebiue 400 °C HazpIBaIOT TyromnaBkuMu (cepeOpsaHbIe
WM Ha MeHOM ocHoBe). [Ipunoit Ha menHoi ocHoBe (BIIpl, BIIp2) orinnyarorcs noBeumeHHoON
XPYIIKOCTBIO, UX IPUMEHSIOT JIs1 COEAMHEHUS AeTalIel, HAarpyKEHHbIX CTATUYECKON Harpy3KOu.
Cepeobpsabie npunou (IICp40, [TICp45) npuMeHSIOT JUIsl OTBETCTBEHHBIX coeanHeHUH. OHI
YCTOMUYMBBI IPOTUB KOPPO3UH U MIPUTOJHBI 111 COEIUHEHUS IeTallel, BOCIPUHUMAIOLIUX YAap-
HYIO U BUOPaIIMOHHYIO HArpy3KH.

JIOCTOMHCTBOM NasiHBIX COEAMHEHHH SBJIETCS BO3MOKHOCTh COEIMHEHHS] Pa3HOPOIHBIX Ma-
TEpHUAaJIOB, CTOMKOCTH MPOTUB KOPPO3UHU, BO3SMOKHOCTH COEIMHEHUSI TOHKOCTEHHBIX JI€TaleH,
FEpMETUYHOCTD, MaJlask KOHLIEHTPALUs HAPsYKEHUI BCIIEACTBUE BBICOKOM IJIACTUYHOCTH IIPH-
nost. [1alika o3BoJIsIeT MoJyyaTh COEUHEHUS I€Talel B CKPBITHIX U TPYAHOAOCTYITHBIX MECTaX
KOHCTPYKLMH.

Henocratkom naiiku 1o CpaBHEHUIO CO CBAPKOM SIBIIIETCS CPABHUTEIBHO HEBBICOKAS IIPOY-
HOCTb, HEOOXOAMMOCTb MaJIBIX U PABHOMEPHO PACIIPEEIEHHBIX 3a30POB MEKIY COEAMHIEMbIMU
JeTalIIMU, 4TO TpeOyeT UX TOUHOM MEeXaHHUUECKON 00pabOTKH 1 KaueCTBEHHOW COOPKH, a TaKKe
MpeBapUTENbHON 00pabOTKH MOBEPXHOCTEN Mepe]] MaKO.

[IpumeHeHne nasHbIX COEIUHEHUI B MATMHOCTPOEHUH PACLIMPSETCS B CBSA3H C BHEPEHUEM
IJIACTMAcCC, KEPAaMUKH M BBICOKOIIPOYHBIX CTaJIEl, KOTOpBIE IJI0X0 cBapuBatorcs. [laiikoit coenu-
HSIOT JIUCTHI, CTEP’KHU, TPYObI 1 Jp. Ee mupoko npuMeHs0T B aBTOMOOUIIECTPOECHUH (paauaro-
PBI M Ip.) U CaMOJIETOCTPOEHHH (OOIIKBKA C COTOBBIM ITPOMEKYTOUHBIM 3arosiHeHueMm). [laiika
SBJIIETCS OJTHU U3 OCHOBHBIX BUJIOB COEIMHEHUHN B paJ03JIEKTPOHUKE U IPUOOPOCTPOCHHUHU.

Pacyer Ha IpOYHOCTH MastHBIX COEAMHEHUH TPOU3BOIAT HA CABUT METOIaMU CONPOTHUBIICHHUS
MaTepuaioB. Hago yuuTeIBaTh, 4TO B HAXJIECTOYHOM COETUHEHHUH IJIONIAAb PACUETHOTO CEUEHUs
paBHa IUTOIAAN KOHTAKTa AeTaneil. /st HaxJIeCTOUHBIX COEIMHEHUH IeTalell U3 HU3KOYTJIepo-
JTUCTOMN CTaJld, OJYyYEHHBIX OJOBSIHHO-CBUHIIOBbIMU Hpunosimu (II0C40), nomyckaemoe Hampsi-
’KCHUE Ha CIBHT [ T ]CZ6OH/MM2.

Kneesvie coeounenusn

B Hacrosiiee BpeMst Bce LIMpe NPUMEHSIOT Hepa3beMHbIEe COSJUHEHHS] METaJUIOB U HEMETall-
JUYECKUX MATEPHAIOB, MOJIy4aeMbl€ CKIeusaHuem. IT0 COeIUHEHUS AeTalleld HEMETaUIMYeCKUM
BEIIECTBOM MOCPEACTBOM MOBEPXHOCTHOTO CXBATHIBAHUS U MEKMOJIEKYJISIPHOM CBSI3U B KJesIeM
cinoe. Haubombliiee mpuMeHeHHE MOTYYIHUITN KIEeBbIe COSTMHEHHS BHAXJIECTKY (puc.17), pexxe —
BCTHIK. KiieeBble coeiMHEHMsI TO3BOIMIIN PACIIUPUTD JUANAa30H MPUMEHEHHS B KOHCTPYKIIMSIX
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MaIlliH COYeTaHUH PA3IMYHBIX HCOAHOPOAHBIX MaTCpHUaIOB — CTaJIM, YyIr'yHa, aIltOMUHUSA, MCIIU,
JIaATyHH, CTCKJIA, IJIACTMACC, PE3UHbI, KOKU U T. .
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Puc.17. KiieeBoe coeiuHeHHe BHAXJIECTKY

[Ipumenenue yauBepcanbHbIX kKieeB Turma b®, BK, MII® u apyrux (B HacTosIiee Bpems
yrmoTpeOsioT 60s1ee cTa pa3InIHBIX MAPOK KJICEB) MO3BOJISIET JOBECTH TPOYHOCTH KIICEBBIX CO-
equHeHui 10 80% 10 OTHOIICHHIO K POYHOCTHU CKJIEUBAaEMbIX MaTepuaiioB. Haubounbiee npu-
MEHEHHE B MAITMHOCTPOCHUH KJICCHBIE COSAMHCHHMSI, paboTaromue Ha caBur. OnTHManbHas TOJ-
muHa cios kires 0,05...0,15 mm.

Ha npo4HOCTh KJIEEHBIX COSMHEHUN BIUSAIOT XapaKkTep Harpy3Ku, KOHCTPYKIIUS COSTUHe-
HUS, TUI ¥ TOJIIIMHA CJIOS Kiies (IIPH YBEJIMYEHUHU TOJIIUHBI POYHOCTD MAJIAeT), TEXHOJIOTUS
CKJICUBAHUS, ¥ BpeMs (C TEYCHHEM BPEMEHU MPOYHOCTh HEKOTOPBIX KIIEEB YMEHBIIACTC).

Jlocmouncmea u Hedocmamxku Kieeablx coeOUHeHUI.

JlocTonHCTRBA:

- POCTOTA MOJTYYEHUSI HEPA3bEMHOI'O COSAMHEHUS U HU3Kasi CTOMMOCTh padoT 1O CKJICHBa-
HUIO;

- BO3MOXHOCTh TIOJTy4eHUSI HEPA3hbeMHOTO COSAMHCHUS PA3HOPOIHBIX MAaTEPUAJIOB JTFOOBIX
TOJIIIUH;

- OTCYTCTBHE KOPOOJICHUS MOJIy4aeMbIX JeTalleH;

- TEPMETUYHOCTh U KOPPO3UOHHAS! CTOUKOCTh COETUHEHNS,

- BO3MO>KHOCTh COCIMHEHUN OYEHb TOHKHX JIMCTOBBIX JIeTalICH;

- 3HAYUTEJIbHO MEHbIIIasA, YEM PH CBapKe, KOHIEHTPAIUs HAPSKEHUH;

- BBICOKOE COTIPOTHBIICHUE YCTAJIOCTH;

- MaJasl Macca.

Henocratku:

- CPAaBHUTEJILHO HEBBICOKAsl TPOUYHOCTH;

- HEYJIOBJIETBOpUTEIIbHAS pab0Ta Ha HEPABHOMEPHBIN OTPHIB;

- YMEHbIIIEHNE TPOYHOCTH COSAMHEHUS C TEUEHHUEM BPEMEHH («CTapeHue»);

- HA3Kasl TETIOCTOMKOCTH OOJIBIITMHCTBA MAPOK KJIEEB.

Obaacmv npumenenus. KiieeBble COeIMHEHUS ITUPOKO MPUMEHSIOT B CAMOJIETOCTPOCHUH,
MIPU U3TOTOBJICHUU PEXKYIIETO HHCTPYMEHTA, SJIEKTPO- U PaIruo000pyI0BaHUS, B ONTHYECKOU U
nepeBooOpabdaThIBaIOIIECH MPOMBIIIIIEHHOCTH, CTPOUTEILCTBE, MOCTOCTPOSHUHU. B HacTosIee
BpeMs CO3/ITaHbl HEKOTOPHIE MapKH KJIeeB Ha OCHOBE TIOJIMMEPOB, YIOBIECTBOPUTEIHHO paboTaro-
X npu temmneparype a0 1000°. KieeBbiMU coeAMHEHUSIMUA CO3/1al0T HOBbIE KOHCTPYKIUU (CO-
TOBBIE, CIOUCTHIE), OT/IETbHBIE 3y0UuaThie KoJieca COSAUHSIOT B OOIIHIT OJIOK, TOBBIIIAIOT MPOY-
HOCTb COTIPSDKEHUS 3y0UaThIX BEHIIOB CO CTYMUIIAMU, CTYITUI] C BaJlaMU, 3aKPEIUISIOT B KOPITyce
HEMOABMKHOE IIEHTPaJIbHOE 3y0UaToe KOJIeco TUTAHETapHOM TepeIauu, HapyKHOE KOJIBIIO TTO/I-
HINITHAKA KAYE€HUS, CTOMIOPAT Pe3bOOBBIE COSAMHEHNUS, KPEMAT IITACTHHKHU PEXKYIIET0 HHCTPY-
MEHTa  JIp.

Pacuem xneesvix coeounenuti na npounocms. CoenrHeHus: BHaxyecTky. [Ipu neiictBun pac-
TATUBAIOIICH WM CxuMarotei cuiiel F (puc. 17) pacder npousBoaT Ha caBur (cpe3) 1mo hopmy-
e

7o =—7—<Irl,
0 ) (10)
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rae 7,,u [r].,— pacueTHoe u romyckaeMoe HanpspKeHus Ha caBur; [7].,= 10 + 25 MIla qns
KapOoHMIBHOTO Kies, [7].,= 4,5 + 7,0 MIla nns knes rpynmnsl b®; F — narpyska, nefictByromas

Ha COeIMHEHUE; A,,— IIomaab cABUra (cpesa).

3aknénounvie coeOunenus

3axnenounvle coeOurenuss cocmosam u3z 08yX Uil HeCKOIbKUX TUCMO8 UU OemaJiell, COeOUH -
eMblX (CKIIenvléaemblx) 8 Hepa3beMHYI0 KOHCMPYKYUIO ¢ NOMOWbio 3axkienok (puc. 18).

3axnenkou Ha3BIBAIOT KPYTJIbII CTEPKEHb, UMEIOLIUI CPOPMUPOBAHHYIO 3aKJIaIHYIO TOJIOBKY
1 Ha oHOM KOHIIE ¥ POPMHUPYEMYIO B MIPOLIECCE KIETKH 3aMBIKAIONTYIO TOJIOBKY 2 Ha APYTOM
ero koHiie. [Ipu 3Tom nieTanu CuIbHO CKUMAIOTCS, 00pa3ysl MPOYHOE, HEMOIBUKHOE Hepa3zbEM-
Hoe coequHenne. Gopma U pa3Mephl 3aKIICTIOK PErIaMeHTHPOBaHbI CTaHAapToM (puc. 19).

3axnenoyHvim wi6oM Ha3bIBAIOT CoeOuHeHUe, ocyujecmansiemoe epynnoi 3axienox (puc. 20).
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Puc. 18. 3akienounnle coeTHHEHNS

Onpagka

Mopaepxxa
Puc. 19. ®opmupoBanue 3aK/1€M0YHOr0 MIBa
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Puc. 20. OnHopsigHOE 3aK/IENOYHOE COeJUHEHHE

OTBepcTHs MOJT 3aKJIETIKH B JETASIX MPOJIABIMBAIOT WK cBepAT. [Ipu npogaBiuBaHum 00-
pa3yroTCsl MEJIKHUE TPEIUHBI 0 nepudepun oTBepcTuil. TpemuHbl MOTyT OBITh IPUYMHOM pas3-
PYIIEHUS 3aKJIETIOYHOTO IIBa BO BpeMs paboThl. [IpogaBieHHbIe OTBEPCTHS IPUMEHSIOT B MaJlo-
OTBETCTBEHHBIX KOHCTPYKIHUAX. CBEpIIEHNE — IPOLECC MATIONIPOU3BOAUTEIBHBIN U TOPOTOH.
CaepiieHbIE OTBEPCTHS IPUMEHSIOT B KOHCTPYKIUSX, T1Ie TpeOyeTcs BhICOKast HaeKHOCTh. [Ipu
O0NbIINX AUaMETpax OTBEPCTUHM MPAKTUKYIOT IPOAABIMBAHUE C ITOCIEAYIOIINUM PAaCCBEPIMBAHU-
eM.
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Kaxxnas 3akienka uMeeT CBOIO 30HY AeiicTBus D, Ha KOTOpyro pacrpocTpaHseTcs aedopma-
LUl CKATUS B CTBIKE JeTanel. Ecinu 30HbI IEUCTBUS COCETHUX 3aKIICIOK NIEPECEKAOTCS, TO CO-
eIMHeHe OyeT TUNIOTHBIM. BenencTpre rmiacTuaeckux qeopManuii B mporecce KIemKH CTepIK-
HU 3aKJICTIOK 3aOJHSIOT OTBEPCTHS M 3aKJICTIKU CTSITUBAIOT COSNUHSAEMEBIC ieTaln. B pesynbTare
OTHOCHUTEJIBHOMY CIIBUTY CKJICTIAaHHBIX JeTalel OKa3bIBAIOT CONPOTHUBIICHHE KaK CTEPKHU 3aKJIe-
MIOK, TaK ¥ CHJIbI TPCHHUSI, BOSHUKAOIIME HA TIOBEPXHOCTH CTHIKA.

Jlnist obecriedeHus TUIOTHOCTH 111Ba MHOTIa BBIMTOJHSIOT YeKaHKY (TutacTudeckoe 1ehopMupo-
BaHHE JIMCTOB, HAIIPUMED, THEBMATHUECKUMH MOJIOTKAMHU) BOKPYT 3aKJICTIOK M [0 KPOMKaM JTH-
CTOB.

3aKIJIeTKH MOCTABIISIFOTCS KAK TOTOBBIC U3/ICIIHSL.

3axknenounoe coeournenue noayuaArOm ciedyiouum cnocoOOM.

B oTBepcTus coeuHsieMbIX JieTaneil BCTaBsoT 3akienku (cM. puc. 19). [lox 3akiannyto ro-
J0BKY 1 ycTaHaBIMBAIOT HHCTPYMEHT-TIOICPKKY. ClielMaIbHOM KIISTTIaTbHON MAITMHOMN HITH
BpY4HYIO (yZapamMH MOJIOTKA, KyBaJIbl) BRICTynaronmii koner 3akienku (|, =1,5d;) ocaxusaror

00KMMKOH B 3aMBIKAIOLIYIO F'OJIOBKY 2. I CTaJIbHBIX 3aKienok ¢ d; <12 MM Npou3BOAAT Kell-
Ky BXOJIOZHYIO, TO K€ OTHOCHUTCS K 3aKJICIIKaM M3 [IBETHBIX METAJUIOB M CIUIaBOB; ¢ d; >12 MM ¢

HAarpeBOM 3aKJIENKH JI0 CBETIO0-KpacHoro kanenus (1000—1100 °C). Dot crocob obecreunBaet
0oJiee BRICOKOE KaueCTBO 3aKJICTIOYHOIO ITBA, TaK KaK 3aKJICITKA YKOPAYUBAOTCS TIPU OCTHIBAHUU
U CTSTUBAIOT JETAllM, CO3/1aBasl HA CTHIKE WX MOBEPXHOCTEH OOMNBIIINE CUIIBI TPEHUS, PETIAT-
CTBYIOIIIME OTHOCUTEIILHOMY CABUTY JIETAICH IIPH ICHCTBUU HArPYy3KU

JlnameTpbl OTBEPCTHIA 101 3aKienku Jorp BRIOUPAIOT 1O CTAHAAPTY B 3aBUCKMOCTH OT JiHa-
MeTpa 3aKJIeTKH. )1 XOJI0{HOM KIISITKA MOKHO PEKOMEHI0BATh

dots = d3 + 0,05ds,

JUISL TOPSYEH KIIETKU

dots = d3 + 0,lds,

rje O3 — auaMeTp yCTaHaBIUBACMOM 3aKIICTIKH.

Jocmouncmea u Hedocmamxu 3aK1eNOYHbIX COeOUHEHULL NO CPABHEHUIO C OPY2UMU 8UOAMU
HEepa3beMHbIX COCOUHEHUI.

JHocmouncmea:

- BBICOKAS HAJIKHOCTh COCIMHEHUS;

- y100CTBO KOHTPOJISI KA4eCTBa KIICTIKH;

- MIOBBIIIEHHAS! COMTPOTUBISEMOCTD yIaPHBIM U BUOPAIMOHHBIM HArpy3Kam;

- BO3MOXHOCTb COCTUHEHUS JIeTAICH U3 TPYJHOCBAPUBAEMBIX METAIIIIOB, HAIIPUMEP M3 aJTFO-
MUHUS;

- HE JIAf0T TeMITepaTyPHBIX J1e(hOpMaIIHii;

- IeTalv TIpH pa300pKe HE pa3pymIAIOTCS.

Heoocmamxku:

- BBICOKAsl CTOUMOCTD, TaK KaK MPOIIeCC MOIYUEHHUs 3aKJICTIOYHOTO IIBa COCTOUT U3 OOIBIIOTO
YHClIa oreparuii (pa3MeTKka, IpoaBIMBAHNE WA CBEPIICHUE OTBEPCTH, HarpEB 3aKJICTIOK, UX
3aKIajIKa, KIenka) U TpeOyeT MPUMEHEHHS TIOPOTOCTOSIIET0 000pyI0BaHUS (CTaHKH, IPECCHI,
KJICTIAJTbHBIC MAITUHBI).

- MOBBIMIEHHBIN Pacxo/1 MaTepuaa Jisl 3TOT0 COSAMHEHMs (M3-32 OCIA0ICHUS COeIUHIEMbIX
JeTaliell OTBEPCTHSAMH TT0]] 3aKJICTIKH TPeOyeTCsl YBEIMUCHHUE UX TOJIIUHBI, IPUMEHEHUE HaKIa-
JIOK | T. I.);

- IeTaJii ocyabyieHbl OTBEPCTUSMU;

- BBICOKUH IIIyM U yIapHBIC HATPY3KU MIPH U3TOTOBICHUH;

- HEBO3MOKHOCTh CO€TUHEHUS JIeTalel CI0KHOU KOH(UTYpaIiH.

Obnacms npumeHeHus.

B HacTosiiee BpeMst B ¢Bsi3u ¢ OypHBIM pa3BUTHEM CBAPKHU 3aKJICMIOYHbIE COETMHEHUS UMEIOT
OTpPaHHYEHHOE MTPUMEHEHUE (B KOHCTPYKIIUSX, I KOTOPBIX METOBI CBAPKU U CKIICHBAHMSI CIIIE
HEJI0OCTaTOYHO pa3paboTaHbl WU Mo () (PEKTUBHBI, @ TAKXKE B COCTMHEHUSIX, pAOOTAIOIINX TTPH
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00JBIINX BUOPAIIMOHHBIX WM YAApHBIX Harpy3kax MpH BHICOKUX TPEOOBAHUAX K HA/IEKHOCTU
coeauHenus ). Taxke B COeIMHEHUSIX OKOHYATEIIbHO 00pabOTaHHBIX JeTajel, B KOTOPbIX IpuMe-
HEHUE CBapKH HEJOMYCTHUMO U3-3a UX KOpoOJeHus npu Harpese. bombiioit 00beM KienaibHO-
cOOpPOUHBIX pabOT MPOU3BOAUTCS MPU U3TOTOBJICHUH JICTATEIbHBIX anmaparoB. Hekoropeie ca-
MOJIETBI UMEIOT 00Jiee MUJUTMOHA 3aKJIETOK. 3aKJIeTIOYHbIe COSUHEHHS HAXOAAT IPUMEHEHHUE B
MOTEMHO-TPAHCIOPTHBIX MAIIMHAX, B CTPOUTEIHCTBE JKEJIE3HOJOPOKHBIX MOCTOB, KOTIOCTPOE-
HUU U T. TI.

Knaccugpurayus.

3aKienovyHble MBI KIacCU(PUIUPYIOT:

- 110 HA3HAYEHUIO — MPOYHBIE BBl (MOCTOBBIE U KPAHOBBIE (h)epMBbI, CAMOJIETHI U T. ]1.),
oOecrneunBaroye MPOYHOCTh COETUHEHUS, IPOYHOIIOTHBIE (B KOTJIaX U pe3epByapax C BBICO-
KHM JIaBJICHHEM ), TUIOTHBIE (B pe3epByapax ¢ HEOONbIINM BHYTPEHHUM JIaBJICHHEM), oOecreyn-
BalOIME MPOYHOCTh U TEPMETUUHOCTH;

- 10 B3aMMHOMY PACIIOJIOKEHHUIO CKIICTIBIBAEMBIX JI€TAJICH - BBl BCTHIK C OAHON MITH IBYMS
HakJIaaKkamMu (cM. puc. 18) u mBbI BHaxsecTKy (cM. puc. 19);

- 10 YHMCITy PSIOB (IJ15 IIBOB BCTHIK YMCIIO PSAOB YYUTHIBACTCS IO OJTHY CTOPOHY CTHIKA) —
onHOpsAaHBIC (cM. puc. 20) u MHOTOpsaHBIE (puc. 21);

- 110 PacIoJIOKEHHUIO 3aKJIETIOK B psiAax — MHapajuieibHble (puc. 22) u maxmaTHblie (puc. 23)
IIBBI;

- 10 YCTIOBHUSAM Pa0OTHI (TI0 YHCITY IIIOCKOCTEH Cpe3a) — OJHOCPE3HBIE BBl — C OHOMN
IJIOCKOCTBIO Cpe3a B Kak 10K 3akienke (cMm. puc. 20, 22) 1 MHOTOCPE3HbIE — C HECKOJIbKHUMH
MJIOCKOCTSIMU Cpe3a KaXKI0M 3aKJICKH (IByXCpe3Hbie — cM. puc. 18; 23).
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Puc.22. MHOropsigHoe 3aKjIeno4Hoe coeJUHEeHne
¢ NapaJlIeIbHBIM PACIOI0KeHUEM 3aKIeN0K
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Puc.23. MHOropsigHoe 3aKjIeno4Hoe coeJuHeHne
€ IAXMATHBIM PACII0JI0’KeHHEM 3aKJIeNOK
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OchosHble munvl 3aK1enoK.

Br16op dopmbl 3aKi1a1HON TOIOBKY 3aBUCHT OT HA3HAUYEHUS 3aKJICTIOYHOro IMIBa. B mBax,
TpeOYIOMMX OOJBIION MPOYHOCTH U TUIOTHOCTH, IPUMEHSIOT 3aKIICTIKH C HOLYKPY2I0U 20108KOU
'OCT 10299-80, 14797-85 (puc. 24, a). 3axrenxku ¢ NOMAaHOU Uiy NOIYROMAUHOU 20JI08KOU
I'OCT 10300-80, 14798-85 (puc. 24, 6, 8) UCMOIB3YIOT B TOM CJIy4ae, KOT/1a BHICTYMAIONINE 3a-
KJIQJIHBIE TOJIOBKH 3aKJICTIOK MEIIAI0T MEPEMEIICHUI0 KaKuX-TH00 IeTanei nin B cirydae 00Jb-
HIMX TUAPOJMHAMUYECCKUX U adPOIUHAMUYCCKUX CONPOTHBIICHHH (B CYIOCTPOCHUH U CAMOJIETO-
CTpPOCHUH). 3aKnienku ¢ bouKoobpaznou 2o106kou (puc. 24, 2) NPUMEHSIOT TaM, T'Jile OHU OMbIBA-
IOTCSl TOPSTYMMU Ta3aMH, B TOMKAX MMapOBOT0 KOTJIA U T. 11.; B IPOIECCEe IKCILTyaTallMH TOJIOBKU
00roparoT ¥ mpuoOPETAIOT MOIYKPYIIIYIO (POPMY, COXpaHsisi HEOOXOIUMYIO IIPOYHOCTD.

3axnenxu ¢ wupoxou eonosxoi (puc. 24, 0) NPUMEHSIOT ISl COSTUHEHUS TOHKOJIUCTOBBIX (10
1,5 Mmm) matepuanos, mpyouamvie 3axnenku I'OCT 12638-80, 12640-80 (puc. 24, e) — B cnabo-
Harpy>KCHHBIX METATHYECKUX COCTUHCHUSX, a TAKIKE B COCTUHCHUAX HEMETAJUTMYCCKUX MaTe-

puaioB (pudpa u mp.).
TS = =HEaads
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Puc.24. OcHOBHBIE THIIBI 3aAKJIEIOK

B ciyyae HeBo3MOxKHOCTH 00pa30BaHUs 3aMBIKAIOIIEH MOJOBKU OOBIYHBIMU CIIOCOOaMH (B
TPYAHOJOCTYIHBIX — «y3KHX» MECTaX) IPUMEHSIOT 83pbigHble 3akaenku (puc. 24, irc).

3aKJIenKHA U3TOTOBJISAIOT HA BBICAJOYHBIX aBTOMATaX XOJIOHBIM WM TOPSIYUM CIIOCOOOM.

Mamepuannsi.

B kauecTBe ckienbiBaeéMbIX MaTepUaIoB MOTYT OBITh YITIEPOIUCTHIE U JIETUPOBAHHBIE CTAIH,
[IBETHBIE METAJIBI M X CIIJIAaBbI, HEMETATNYECKUE MaTepUaIbl, TPUMEHsIEMbIE B 00IIIeM Mallu-
HOCTPOEHUHU. 3aKJIENKHU U3TOTOBIAIOT U3 HU3Koyraepoauctoix craneit Cr2, Cr3, Ct2kmn, Cr3km,
10, 15, FOkm, 15kn, nerupoBannoit ctanu 12X18HIT, meau M3, narynu JT63, anmtoMiuHUEBBIX
cruiaBoB AJl1, 18, AMrS u ap.

K matepuany 3akienku npeabsBIsiOTCS mpedosaHus:

1. Beicokasi mIacTUYHOCTH 7Sl OOJIETYSHHS TPOLIecca KIICTKH.

2. OnnHaKOBBIN KO((GUIIMEHT TEMITEPATyPHOTO PACIIMPEHUS C MaTEPUAIOM JIeTalleii BO 13-
OekaHue TOMOIHUTENBHBIX TEMIIEPATYPHBIX HANIPSDKEHUH B COSTUHEHHUH MTPU KOJICOAHUSIX TEM-
nepaTyphl.

3. OOHOPOIHOCTH C MaTepUAIOM CKJIETIHIBAEMBIX AeTameil 1S MpeJoTBpaIleHUs MOSBICHUS
raJTbBaHUYECKUX TOKOB, CHUIBHO Pa3pyIIAIOIINX COSTMHEHUSI.

JIst cTanbHbBIX AeTanell IPUMEHSIOT TOIbKO CTaIbHbIE 3aKJIEIKH, JUISl JIOPATFOMUHUEBBIX —
ATIOMUHHEBBIC, TSI MEAHBIX — ME/THBIC.

Pacuem npounocmu 3axnenounvix uieoe
MeToauky ornpeieieHusi OCHOBHBIX COOTHOIICHUN pa3MepOB MPOYHBIX ITBOB PACCMOTPUM Ha
MIpUMEpPE OTHOPSTHOTO IIBA BHAXJIECTKY, HATPYKEHHOTO MornepeyHon cuioi Fr (puc. 25).
)
TS = = {Eaeds
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6) ' 2
Puc. 25. K pacuery coeiuHeHHnii 3aKjIenKaMu

Beenem o603HaueHus: d3 — quamerp 3aKienku; O;u O, - TOJIIMHA CKICIbIBAEMbIX JIeTaleH

(;mucToB); t — paccTrosiHEEe MEXTy 3aKJICIIKaMK B sy (WIM IIar 3aKJICNOK); e — PacCTOSIHUE OT
[IEHTpA 3aKJICTIKH JI0 Kpasi IeTalIu (JIUCTA); Z — YHCIIO 3aKJICTIOK B PALIY.

IIpu pacueme Ha npouHOCMb CUIbL MPEHUs HA cmbiKe 0emaJieli He yuumvieéaiom (IPUHUMAIOT,
YTO Harpy3Ka MepeiaeTcsi TOIbKO 3aKJICTIKAMU); CYUMAOm, Ymo HA2PY3Ka Mexcoy 3aKIenKamu
pacnpeoensiemcst pa6HOMEPHO, a Ouamemp 3akienku pager ouamempy omeepcmus (03 = dotp).

[MTapametp d3 onpezenseTcs U3 pacueTa Ha IPOYHOCTb.

Ipununamu pa3pyuienus 3aKJICIOYHOTO COSAMHEHUS MOTYT OBITh CICIYIOIIUE: cpe3 3aKiie-
MIOK B TUIOCKOCTH COCIMHEHUS AeTajel (CM. puc. 25, 6),; cmsamue 3aKICTIOK U JTUCTOB (CM. PHC.
25, 8); paspulé 1ucmog B ceUeHNH, 0cIa0JIeHHOM OTBEPCTUSAMU (CM. pHC. 25, 2); cpe3 KpomKu au-
cma (B ceuennu ab u ¢d) y oTBepCTHS MO 3aKIIEKY (CM. puc. 25, 0).

Pacuyer 3akJenovYHOro 1mIBa 3aKJI0YaeTCs B onpeneneHnu ds, t u e. Pacuer Beaercs no smmu-
PUYECKHUM COOTHONICHHSIM, TIOJTYYEHHBIM U3 YCIOBHUS paBHOIPOYHOCTH 3aKJICTIOK U COSAMHSC-
MBIX JIUCTOB, C OCJIEIYIOLIEH MPOBEPKOM JIMCTOB Ha MPOYHOCTh U YTOYHEHHEM KO3 pULlneHTa
MIPOYHOCTH IIIBA.

Pacuem napamempos 3axnenku.

JlnameTp 3aKIENKN ONMPENENAIOT U3 YCIOBUS IIPOYHOCTH Ha cpes (7., <[7],,) mo popmyne

IPOEKTHPOBOYHOTO pacueTa

d3 = 4FI’ [T]cp.3
\ 7iz (11)

rae Fr — momepeunas cuiia, AelicTByromas Ha 3akiaenku, H; | — gucio miockocteit cpesa
OJTHOM 3aKJICTIKH; JUTS 3aKJICTIKH, TOKa3aHHOM Ha puc. 25 i= 1; Z — yucino 3akienok (3agaercs
KOHCTpYKIIHEH mBa); [7]., - Jomyckaemoe HampsuKeHne Ha cpes [t 3akienok, MIla (tabm. 2).

cp.3

Tabnuua 2. Jlonmyckaemble HaPSXKEHUS JUIs IPOYHBIX CTATBbHBIX
3aKJIENIOYHBIX BOB ITPU CTATHYECKOM HArpy3Ke

Bun nedopmarun,|Criocod nsrorosnenus | [JomyckaeMble HalpsiKeHHs,
DJIeMEeHT 1IBa HapsKEHNE OTBEPCTHUS MIla

Ct2 C13
CkIlenbIBacMEIS [O']p - 140 160
eTanm Pactsoxenue ) 90 100
Cpes [T]cp [IponaBnuBanue 100 100
3aKiIenKu [7]. Caeprenue 140 140
Cpes = I[IpoaasnuBanue 240 280
Cusitie L9 1ex CBeprieHue 280 320
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Ipumeuanue. Ilpu NepeMEHHBIX Harpy3Kax JOMyCKaeMble HANIPSHKCHHUS PEKOMEHIYIOT TTOHH-
*aTh B cpeareM Ha 10 — 20%.

[Monyuennsiit mo Gopmyiie (11) pasmep d3 okpyristoT 10 OMKaiIIero 00JIbIIero CTaHapT-
HOTO 3HaueHus (Taoim. 2).

Pacuer Ha cpe3 oOecrieunBaeT MPOYHOCTH — 3aKJICTIOK, HO HE TapaHTUPYET HaJIeKHOCTh CO-
eIMHEeHMs B 11esioM. Eciiu TonmHa coeIMHsIeMbIX 3JIEMEHTOB (JINCTOB) HEIOCTATOYHA, TO JIaBJe-
HUSI, BOBHUKAIOIINE MEK/Y CTCHKAMHU MX OTBEPCTUH M 3aKJICIIKAMH, MTOJYJIar0TCs HEOMYCTHMO
Oonpmumu. B pe3yibraTe CTEHKH OTBEPCTHII OOMUHAIOTCS U COSIMHEHUE CTAHOBUTCS HEHAIEK-
HbIM. J{aBiieHuUs1, BOSHUKAIOIIHE MEX/y TOBEPXHOCTAMHU OTBEPCTHI U COCIUHHUTEIIBHBIX JCTaNICH,
IPHUHATO YCIOBHO Ha3bIBATh HANPANCEHUAMU CMAMUA U 0003HAYAT O, .

3aKJIenoyHOe COCIMHEHHIE TIPOBEPSIOT HAa CMATHE 110 (hopMyJie

F

r .
cM &jg Z (12)

Ocn < [O_]CM , (13)
rac O_CMI/I [O‘]Cw - pacd€THOC U JOITYCKACMOC HAIIPSAKCHUS HAa CMATHEC JIA 3aKJIICIIOYHOI'O CO-

enuaenus, MIa (cM. Ta0. 2): 0 — TOJIIMHA CaMOM TOHKOM CKIICIIBIBACMOM JCTAIN, MM.

Ta6muma 14.2. Pazmepsl (MM) 3aKIICTIOK €
MIOJIYKPYTJIOH rojIoBKOH (cM. puc. 24, a)
ds| D |H| R [r,max| |

6|11 36| 6 | 0,4 |10-42
7112,8|4,2| 7 | 0,4 |14-50
8|14 |48/ 75| 04 |16-60
1016 |6 | 9 | 0,5 |16-85
13121 | 8|11 | 05 |22-100
16| 25 |9,5| 13 1 ]26-110
19| 30 |11] 16 1 ]32-150
22| 35 |13]| 18 1 |38-180
25|40 |15| 21 1 ]52-180
28| 45 |17|23,5] 1,5 |55-180

B ¢opmymne (13) o
(3aKJIETIOK WU COSIMHSIEMBIX JIUCTOB).
Bv1600 ghopmynvt ouamempa 3axnenxu.

YcnoBre NpOYHOCTH Ha CPe3 OJTHOM 3aKJISTKH JIJIsl pacCMaTPpUBAaeMOM pacyeTHON CXeMBI (CM.
puc. 25):

MNPHUHUMAIOT JJI1 MCHEC ITPOYHOI'O M3 KOHTAKTUPYIOMIUX MaTCPpHUAIOB

cm

FI'
r.,,=——<|[r].,.
cp.3 Aiz cp.3 .
31ech A — MIOIMAh ONACHOTO CEUEHHMS 3aKiIenkn, MM, OTcIoa
4F,
Tcp.a’ = 7Zd32|Z < [T]Cp.sw
nosryauM (cm. 11)
_ AR
’ mz[r]

cp.3
Pacuem napamempog 3axnenounozo wea u npogepKa NPoYHOCMU COeOUHsAeMbLX Oemanel
(n1ucmos).
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1. 'eomeTpuueckue mapaMeTpsl 3aKJICTIOYHOTO MIBA (CM. PHC. 25) ONMPEAEISIOT 0 SMIUPUYE-
CKUM (QopMyIiam.
[ar 3aKki1eno4YHoro miBa B 3aBUCUMOCTH OT YHCIIa PSJIOB

t=(3+6)d, (14)

JUISL OJIHOPSAHOrO IBa BHaXJIeCTKy t=3d3 (mist aByxpsanoro (t=4ds)); mast oqHOPSIHOIO IMIBA
¢ nBymst Hakiaakamu t= 3,5d3 (s aByxpsaHoro (t= 6d3).

PaccrosiHue OT LEHTPa 3aKJIEIKHU 10 Kpas aeTaiu (JIUCTa):

JUISL OTBEPCTHH, TIOJYYCHHBIX CBEPJICHUEM,

e=1,65ds;

JUIS TIPOJABJICHHBIX OTBEPCTUI

e = 2ds. (15)

Tonmuumna HakIag0K (cM. puc. 23)

0 ~0,5d, (16)

TomnmuHa cKIenbIBaeMbIX JIeTajieH (JIMcToB) (cM. puc. 23)
PaccrosiHre Mexny psiaMu 3akienok (cM. puc. 22)

2. [IpouHOCTb COEIMHSAEMBIX AeTajieil (JIMCTOB) MPOBEPSIIOT: HAa pacTsbKeHUe B ceueHuu I-|
(cMm. puc. 25, r) o dhopmyre

o) <[c],,

_ r
Poost—-d,)z

re 7P u o], pacueTHOE U AOMYCKaeMOoe HANpSHKEHUS Ha PACTSHKEHUE JITISI COSIMHIEMBIX
netanei (uctoB) (cM. Tabm. 2).

Kospppuyuenm npounocmu wea

OTBepcTus MOJ 3aKJIENKH CHUYKAIOT MIPOYHOCTh COEAUHSAEMBIX JIeTallel Ha pacTsKeHHE.
Yucno, mokas3bIBaroIIee, BO CKOJIBKO pa3 MPOYHOCTh HA PACTSHKEHHE JASTaIH C OTBEPCTHIMH
10| 3aKJIENIKM MEHbIII€ MPOYHOCTH Ha PACTsKEHHUE TOU ke JieTanu 0e3 OTBEpCTHi, Ha3bIBa-
10T KO3((PUIIHMEHTOM IPOYHOCTH 1IBa U 0003Ha4Yar0T OyKBOH ¢ .

_t—d,
t (20

@ BCerJa MeHbllIe enHULbl. YeM OoJibllle 3HaUeHHUE ¢ , TEM JIy4Ille HCI0JIb30BaH MaTe-

(19)

pHUa CKIIebIBAEMBIX AeTalieil. 3HaueHusT Ko PUIIMEHTa ¢ 3aBUCIT OT KOHCTPYKIIUH II1BA.
Jlnist oHOpsITHOTO TIBa BHaxJecTKy ¢ = 0,65;
Jliis nByXpsimHOTO 11Ba BHaxjiecTky ¢ = 0,75;
J11st OTHOPSITHOTO TIBaA ¢ IBYMsI Hakiankamu ¢ = 0,71;
Jliis nByXpsimiHOTO C NByMs Hakiaakamu ¢ = 0,84.
JI71si TOBBIIICHUST 3HAYCHUS (0 YMEHBIIAIOT O; M YBEITUYMBAIOT t, T.€. IPUMEHSIOT MHOTOPSI/I-
HBIC JIBYXCPE3HBIC MIBHI.

Ilpoexmuposounslii pacuem npoyHbIX 3AKAENOYHBIX WLB0E NPU 3A0AHHON HAZPY3Ke U 3a-
OaHHOM mune wiea

C yuerom Martepuana, U3JI0)KEHHOTO B IPEBbIIYIIEM IYHKTE, IPU U3BECTHBIX MapameTpax Fr
U ¢ (@ XapakTepu3yeT THII IIBa) pacueT MPOYHBIX 3aKJICITOYHBIX IIBOB BBIMTOJIHSIOT B CICIYIO-
IIEH OCJIENOBATEIILHOCTH.

1. ITo 3agaHHOMY THITY IITBa BEIOMPAIOT KOA(ummeHT npounocTu maa ([¢] = 0,65...0,84, cm.
BBIIIIC).
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2. OnpenenstoT HeOOXOUMYIO TUTOIIAAL CEUCHHS A CKPETUISIEMBIX JeTaliel (JTMCTOB) U3
YCIIOBUS IPOYHOCTH HA PACTSHKEHUE C YIETOM €€ OCIA0ICHHS OTBEPCTUSMU IO/ 3aKJICTIKH 110

bopmyie
[7llo], @)
rae Fr — Harpyska, JeiicTByromas Ha 3aKJIerOYHOe CoeTuHEHNE; [¢] - mpUHUMaeMbIii KO3 (-
ument npoynocTn wea; [o] , - nOmyckaeMoe HaNPsUKEHHE HA PACTSIKEHHE MaTeprana JeTaiei

(cm. Tabm.2).

3. ITo dopmynam (14)—(18) onpenemnsror nuamerp 3akienku (d, = 25) u mapameTps! mBa t,
€, a.

4. Yuciio 3aKIIeNoK B IIBE ONPEACISIOT U3 YCIOBHIA TPOYHOCTH Ha Cpe3

4F,
1=
d;i[z],,,
1 Ha CMATHC
FI’
7=—" .
&jS [O-]C.M

[IpuHumaroT Oosiblee U3 IBYX MOJIYYEHHBIX 3HAUEHUH Z. J{7151 MCKIIIOUE€HUSI BO3MOKHOCTH
MOBOPOTA COCTUHSIIEMBIX JICTAJICH YUCIIO 3aKJICTIOK IPUHUMAIOT Z > 2.

5. Pa3pabarhIBarOT KOHCTPYKIIMIO 3aKJICIOYHOT'O MIBA (IIPH 3TOM YTOUYHSIOT IapaMeTphl IIIBa
t,e a,s).

6. CripoeKTHpOBaHHBIN 3aKJICTIOYHBIN 1IOB MPOBEPAIOT 10 Gopmyne (19) Ha pa3pwiB neTanei
(;tucToB).

7. ITo popmyine (20) onpenenstor AEUCTBUTEIbLHOE 3HAUYCHUE ¢ U CPABHUBAIOT €T0 C MpeJIBa-

puUTeIbHO NPUHATHIM [@]. Ecnu ¢ <[], mapaMeTpbl Ba yTOYHSIOT.

Pexomenoayuu no KOHCmMpPYupoeanuro 3aKienouHvIX U606

3aKJIenKy B IIBE pacrojaratoT Tak, 4ToObl ocaalleHne CoeIMHAEMbIX JeTajeid OTBepCTUIMU
OBLJI0 HAUMEHBIIIHM.

Bo n3bexanne BOSHUKHOBEHHs U3rM0a COEAMHAEMBIX JleTallell 3aKJIeNKH M0 BO3MOKHOCTH
pacrojararoT Ha OCH, IPOXOJAIIEH Yepe3 LIEHTP TAKECTH CKIICTIBIBAEMbIX JIeTalel WIH CHMMET-
PUYHO OTHOCHUTEJIBHO 3TOM ocH (puc.26).

A
——| A—A
L 50x50x5 I
F Fan W AW A
- ARV ALN VAN P

Puc.26

He pexomeHnyeTcst B OTHOM IIBE MMPUMEHSTh 3aKJICTTKA PAa3HBIX JTUaMETPOB.

Jlnist mpeioTBpallleHus TOBOPOTA COSANHAEMBIX JIETalleil OTHOCUTEIBHO IPYT APYyra YUCIIO
3aKJICTIOK B IIBE MPHHUMAIOT HE MEHEe BYX, TO €cTh Z > 1.

Craenyer CMMMETPUYHO pacroaraTh IIOCKOCTH Cpe3a OTHOCUTENBHO JIMHUM JICHCTBUS CHIL,
4TOOBI N30€XKaTh OTPHIBA TOJIOBOK.

[Tpu BeIOOpE MaTepuana AJs 3aKJIeTOK HEOOXOJUMO CTPEMUTHCS K TOMY, 4TOOBI TeMIepa-
TypHBIE K03((HUIMEHTHI TMHEHHOTO PAaCIIUPEHHS 3aKJICTIOK U COSTMHIEMBIX JeTaleil Obun paB-
HBIMU WU OJM3KUMH.
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Oco0y10 OMacHOCTh MPEICTABIISICT COYETAaHNE PA3HOPOAHBIX MaTepPHAaIOB, KOTOPhIE CIIOCO0-
HBI 00pa30BaTh TaJbBAHUYECKHE Maphl. | aTbBaHNYECKHE TOKU OBICTPO pa3pylIalOT COCTMHEHUE.

Coeounenue oemaeii ¢ 2apaHmupoO8aHHbIM HAMA2OM (npeccosvle COeOUHEHUS)

Coeounenue demaineti MOANCeM OCYWECMEIIMbCsL 3d C4en NOCAOKU OOHOU 0emau Ha Opy2yio.

B nocankax (puc. 27, a) obecrieunBaeTcs 3a30p B COeIMHEHUHU. B 3TOM citydae aetaiu JIerko
MIEPEMEIIAI0TCSl OTHOCUTEIBLHO JIPYT ApyTa.

B mocankax ¢ HaTsirom (puc. 27, 0) B coeTMHEHUH o0ecrednBaeTcs HaTAT. Takue mocaaku (Ha
puc. 28 - mokazaHsl moJist JormyckoB mocaaok mo 'OCT 25347—82) moryT obecniedunBath nepe-
Jady BpaIAOLIero MOMEHTa 0e3 MPUMEHEHHS IIMOHOK, KIIMHBEB, OOJITOB U T. II.

OcnosHoul 3a0ayell pacyema coeOUHeHUs ¢ 2apaHmupOBAHHbIM HAMALOM ABIAEMC 8blOOD
nocaoku, obecneuugaroujeli nepeoayy 3a0aHHO20 8pauiarLe20 MOMeHma.

CoenMHEHUS JeTaliel ¢ HATATOM — 3TO HAINPSIKCHHBIE COSAMHCHUS, B KOTOPBIX HATST CO3/1a-
eTcsl He0OXOAMMOM Pa3HOCTHIO MOCAIOUHBIX Pa3MEPOB Bajia U BTYIKH. JIJig 3aKperieHus aera-
JICH MCIIONIB3YIOT CHJTBI YIIPYTOCTH MIPEIBAPUTEIBHO JehopMupoBaHHBIX JeTaneid. OOBIYHO Co-
eMHEHHE JIeTaliel OCYIECTBISIETCS M0 MIUJIMHAPUISCKUM WK (pexke) KOHUYECKUM MTOBEPXHO-
CTSIM, TIPH 3TOM OJTHA JICTAIb OXBATHIBACT JIPYTYIO, CIICIIUATBHBIC COSAMHUTEIBHBIC JCTATTH OT-
CYTCTBYIOT.

B MammHOCTpOSHUY IPUMEHSIIOT nepexoonble NOCAOKU, TIPU KOTOPBIX BO3MOXKHO ITOJTYICHUE
KaK 3a30pa, TaK U HATATa.

Coeounenue oemaneu ¢ 2apaHMmupOBAHHLIM HAMAOM OMHOCUMCS K COeOUHEHUAM, nepeoa-
oWUM padbodue Hazpy3Ku 3a cuem CUl MpeHust MedxHcoy 8aJI0M U OMBEEPCMUeM.

K OCHOBHBIM JIOCTOMHCTBaM IWJIHHIPHYECKUAX COSAMHCHHUN C TAPAaHTHPOBAHHBIM HATITOM
OTHOCSITCS: IPOCTOTA KOHCTPYKITMH, XOPOIllee [ICHTPUPOBAHUE COSAMHIEMBIX JIeTaNe, BO3MOXK-
HOCTb Iepesiayu OOJIbIINX HAarpy30K KaK CTaTUYECKHX, TaK U JUHAMUYeCKUX (yaapHbIX). OObIu-
HO COEIMHEHUS C TAPAaHTUPOBAHHBIM HATSITOM OTHOCST K HEPa3beMHBIM COCIMHEHUSM, OJTHAKO
MAJTUHAPUYECKUE COSTUHEHHUS TOMYCKaIOT pa30opKy (pacipeccoBKy) U COOPKY (3alpecCOBKY)
JeTalieH.

K oCHOBHBIM HeIOCTaTKaM MIJIMHAPUICCKUX COCTMHEHUH C TapaHTHUPOBAHHBIM HATSTOM OT-
HOCSITCS: CJIO)KHOCTb COOPKHU U pa300pKH COEAMHEHU, BO3SMOKHOCTh YMEHbBIIICHUS BETUYHHBI
pacYeTHOTO HATATA COSAUHACMBIX JICTAICH U TIOBPEXKICHUS UX ITOCAIOYHBIX TOBEPXHOCTEH MIPH
cOopke (3ampeccoBke), TpeboBaHNE MOHMKEHHON IIEPOXOBATOCTH MTOCATOYHBIX TTOBEPXHOCTEHN U
BBICOKHE TPEOOBAHUS K TOUHOCTH UX M3TOTOBJICHUS, MIOBHINICHHAS KOHIICHTPAIUS HAPSOKEHUH,
0OJBIIIOE pacCEMBAHUE CHII CIICTINICHUS B CBS3H C PACCEMBAHUEM JEHCTBUTENBHBIX TTOCATOUHBIX
pa3MepoB B Mpeeiax JOMYCKOB U KO3(PPHUIIUEHTOB TPEHUSI.

XapakTepHBIMU PUMEPAMH COETMHEHUE C HATATOM MOTYT CIY>KUTh KPHUBOIIUIIBI, TTAJTBIIBI
KPHUBOIIIHIIOB, JICTAIM COCTABHBIX KOJICHUYATHIX BAJIOB JIBUTATEJICH aBTOMOOMIICH, BEHIIBI 3y0Ja-
THIX ¥ YEPBSYHBIX KOJIEC, CTYIHII KOJIEC C BAJIOM U T. II.

Harar

3asop

% 1 4%
o :'—L q_E:.”:y— 5
7/{/
a) 6)

Puc. 27. CoennHeHnsl ¢ TAapAHTHPOBAHHBIM HATATOM: @ — IOCA/IKA € 3a30POM; 0 — MO~
Ca/IKa ¢ HATATOM

Hamszom Ha3pIBAIOT NOJNOKUTENBHYIO Pa3HOCTE pasMepa Bana ds u otepetus do 10 cOOpKu:
N= dB 'd0>0.
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C aazopom MepexogHeie

[]

Tdo

Hynesas?/////;
NVHKA h
C Hatsrom

[]
E Tao—AONYCK QNS OTBEPCTHR

dy— nuameTp
OTBEpPCTHN

Puc. 28. Cxema pacnoJio:xxeHusi moJjiei 10nMycKoB

IIpu pacuere ocagoK ¢ rapaHTUPOBAHHBIM HATATOM JABJIICHHE P HA CONPAracMble IOBEPXHO-
CTH JIOJDKHO OBITh TAKMM, YTOOBI CHITBI TPEHUS OKa3aJIMCh OOJIbIlIE BHEITHUX HArpy30K U o0ecte-
YWJIM HEMIOJBUKHOCTb COCUHAEMBIX JI€TaIeH 110CIIE IPUIIOKEHUS BHEIIHUX YCUIIUH.

HenonsrnKHOCTh COEIMHEHHUSI IPY HArPYKEHUU COCTMHEHMS OCEBOW CHJION M BPAILAIOIIHAM
MOMEHTOM 00€CcIeUnBaETCs 3a CUET cul mpenus Ff Ipu yciaoBUH, U4TO

F, > £(10°-2T/d)? + F2, (22)

rae f - koo dunment cuermnenns; T — Bparmaroriuii MomeHT, Hm; d — muamerp mocaaouHoi
MOBEPXHOCTH, MM (cM. puc. 27, 6); Fa — oceBas cuia, H.

Tak kak B OBICTPOBPAIAIOIINXCS COSAMHEHUSIX JABIICHUE Ha IMOCAJOYHON TOBEPXHOCTH Jie-
Tajiell MOXKET ObITh 0CIa0JIeHO LIEHTPOOEKHBIMU CUIIaMU, IEHCTBYIOIIMMU HA JAETaIH, TO AT
oOecrnieueHHs HaJEKHOCTH 3TUX COEAMHEHUH JaBJIEHUE HA KOHTAKTHOIN MOBEPXHOCTH YBEJIUYHU-
BAIOT C YYETOM JIEHCTBYIOLIUX LIEHTPOOEIKHBIX CHIL.

[Ipu pacuerax coeIMHEHU CTAIBHBIX U YYT'YHHBIX AeTajeil ko3 PpUIMEeHT clenyieHus mpu-
HHUMAIOT: Iipu cOopke ¢ 3anpeccoBkoii f = 0,08 u mpu cOopke ¢ HarpeBoM, OXBaThIBAIOIIEH JIeTa-
mu, f=0,14. Ecnu ojjHa U3 COeIMHSAEMBIX JeTalIeH CTajbHAs WM YyTYHHAsI, a [pyrasi — JaTyHHas
wim OpoH30Bast, TO pekoMeHyercst npuHumats f=0,05.

PacuerHblil HaTAT HUIMHAPUYECKOTo coeAMHEeHNs N CBsI3aH C MOCaJ0YHbIM JABJICHUEM P
CJIeAYIOIIeH 3aBUCUMOCTBIO, BbITeKaromel u3 Gpopmyisl JIsime, BBIBOA KOTOPOi MPUBEAEH B Kyp-
Ce CONPOTHUBIICHUSI MaTEPUAIOB:

N = pd IIE_1+IIE_2
1 2 , (23)
rae
2
2
1+ 4 1+ ;
C, = ) _ Cp=———220 = 11y
1 q > M q 2
1-| 2L 1-| —
d d,

"

3neck d — mocaiouHbli quamerp; 01 — JuaMeTp OTBEpCTHs OXBaThIBAEMOM JeTainy (s Baia
crutonrHoro ceuenus di = 0); d2 — Hapy»KHBIH [raMeTp oXBaThIBaroIeH Aetanu; £1 u E1 — Moay-
JIM YIIPYTOCTH MaTepUaIOB OXBaThIBA€MOI M OXBATHIBAIONIEH AeTanel; (4 U L, — KO3 HUITUEHTHI
[Tyaccona MarepuanoB 0XBaTbIBAEMOM M OXBaThIBatONIeH aeTaneid (uis cramu g4 ~ 0,3, s ay-
ryHa gy = 0,25, nns 6ponssr 1y = 0,35).

[Ipu cOopke coeqHEHNsT HEPOBHOCTH KOHTAKTHBIX MMOBEPXHOCTEH JIETaICH Cpe3aroTcs U
CTJIQKUBAIOTCS; JUIS KOMIICHCAIIMH 3TOTO ICHCTBUTEIbHBIN HATAT coequHeHus! Na T0JKEeH ObITh
6ombiie pacueTHoro HatsAra N, BeraucisieMoro no ¢popmye (23). 3aBucumocts Mexay Ng v Np
omnpenensercss Gopmynoit

N, =N, +12(R, +R;5),
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rne R,u R,, — BBICOTHI HEpOBHOCTEH MpOduMIIEH 1Mo JeCATH TOYKaM CONPATaeMbIX TOBEPXHO-

creii, npuaumaemsie o 'OCT 2789-73.

[To Benmuunne Ny moaOMParOT COOTBETCTBYIONIYIO CTAaHAAPTHYIO MOCA/AKY, Y KOTOPOH 1715t
HA/IKHOCTH COCMHEHUS HAauMEeHbIINUH HATAT Nmin J0JKeH ObITh paBeH Ny Wi oueHb OJIM30K K
HEMY.

CoenuHeHus ¢ HaTATOM (IIPECCOBBIE COSTMHEHHS) MOTYT OBITh TOJTYYEHBI TPEMs ClIoco0aMu:

- 3aIIPECCOBKOM, MPOCTEHIITNIH U BEICOKOIPOU3BOIUTEIBHBIN CIOC00, 00eCIeYBAIOIINNA
yI0OHOTO KOHTPOJISI U3MEPEHUS CHIIbI 3aIIPECCOBKU, HO CBA3aHHBIN C OMACHOCTHIO MOBPEKICHUS
MMOBEPXHOCTEN U 3aTPYAHSIOIINI TPUMEHEHUE TTOKPBITUI;

- HarpeBOM OXBaTBIBAIOIIEH JIETaU 10 TEMIIepaTyphl HUXKE TeMIIEpPaTyphl OTIIycKa — CIIOCO0,
o0ecreynBarOIMi MOBBIICHHUS TPOYHOCTH CLETUICHHUs Ooiiee ueM B 1,5 pas3a 1o cpaBHEHUIO C
3apeCcCOBKOM, TaK KaK IPHU 3aIPECCOBKE HEPOBHOCTU HA KOHTAKTHBIX MIOBEPXHOCTSX JeTanei
YaCTUYHO CPE3AI0TCS U CTIIAXKUBAIOTCSI, YTO IPUBOIUT K OCIA0JEHUIO IPOYHOCTH COEAUHEHHUS.
Jannsliit MeTos 0cob6eHHO 3D PEeKTUBHBIN MTPpH OONBIINX AJIUHAX COSAUHSIEMbIX JIeTalei;

- OXJIOKJIEHUEM OXBAThIBAEMOM JI€Tau — CIIO0CO00, MPEUMYIIECTBEHHO MPUMEHSIEMBIN JIJIs1 He-
OOJBIINX JeTaje, HampuMep BTYJIOK, B MACCUBHBIE KOpITyca AeTalel, Ipu 3TOM 00ecrieunBaeT-
cs1 HanOOoJIbIIAs POYHOCTH CHETICHHS.

Pacuer coenvHeHus BKIIIOYAET OMpeieeHne HeoOX0IMMOT0 HATATa 7Sl 0O0ecTeueHus Ipoy-
HOCTH CIICTUICHHS U MPOBEPKY MPOYHOCTH COCTUHAECMBIX JICTaJICH.

[Ipu cOopke HUAMHIPHUUECKOTO COSTUHEHHS C HArPEBOM OXBaTBIBAIOIIEH MM OXJIAXKICHUEM
OXBaTbhIBaEMOH JETaTN HEOOXOANMasl pa3HOCTh TeMieparyp At coennHseMbIX AeTanei onpee-
nsieTcs 1o popmysie

Af Npax +S
ad 1]
r71€ Nmax — HAaMOOBIINI HATAT BHIOPAHHOMW ISl COSTMHEHUS TTOCAIKH;
S —3a30p, HEOOXOTUMBIN AJ11 COOPKU COCTUHEHUS, IPUHUMAEMbIH OOBIYHO PaBHBIM
HAaWMEHBIIIEMY 3a30pYy MOCAIKH JIBHKCHUS;

o — K03(PPUIIMEHT TUHEHHOTO pacIIuPEHUsT HarpeBaeMOM UITH OXJIAXKTAEMOU JIeTalu, TpU-

HAMaeMBIi uts cramn o =12-107°, s ayryna o =10,5-107°, s 070BSHHBIX GPOH3

a=17-10"° , IUIs TatyHu @ =18 .107° , IS JIOMHHUEBBIX CIIJIABOB O = 23-107° X

d — HOMHHAIBHBIH TOCATOYHBIN THAMETD.

HarpeB 0XBaThIBaIOIIEH IETaTN MPOU3BOJAUTCS B 3aBUCUMOCTH OT TPeOyeMOol TeMIepaTypbl
TOPSIYUM MAaCJIOM, B JIEKTPHUECKOM MJIH Ta30B0# rmeun. OXJIaKaeHnEe 0XBaThIBAEMOM JICTaIH
MIPOU3BOJIAT JKUIKUM BO3YXOM HITH CYXUM JIbJIOM.

Bonpocwi ona camonposepku

- UTo MOHMMAIOT MO/, HEPA3bEMHBIM COCTMHEHUEM ?

- UTo nmoHuMaeTcs 1o CBapHbIM COEAMHEHUEM U CBAPHBIM ILIBOM?

- KakoBbI OCHOBHBIE BHJIbI CBAPHBIX COCTUHEHUIN?

- Uem oTnmyaeTcsi CBapKa BCTBIK OT CBAPKH BHAXJIECT?

- Kak paccuuThIBarOTCSI CBAPHBIE COCIMHEHUS HA IPOYHOCTH?

- OLeHUTE CBapHOE COEIMHEHNE 110 CPABHEHMIO C 3aKJIETIOYHBIM?

- CpaBHUTE COEAMHEHHE BCTHIK U BHAXJIECTKY, OTMETHTE UX IOCTOMHCTBA U HEJTOCTATKU?
- B uem npenmyiecTBa BOTHYTOH (hOPMBI MONIEPEUHOTO CEYCHHSI YTIIOBOTO 11Ba?

- [Touemy He peKOMEHIYIOT IPUMEHSATH JJIMHHBIE (DJIAHTOBBIE IIBBI?

- Kakue ynporaromnue qonymeHrs NIpUHAMAIOT IPU HAMMCaHUU (OPMYIT JJIs pacueTa MpodHo-
CTH YTJIOBBIX IIBOB B PA3JUYHBIX CIIy4asX HarpyKeHHs?

- O6nacTv NpUMEHEHHs TOYEYHOU U IOBHOM KOHTAKTHOM CBapKu?

- Kakue dakTopsl BIUSAIOT Ha MPOYHOCTh CBAPHBIX COCAMHEHUM?

175



- CpaBHUTE KOHCTPYKTHBHOE OPOpPMIICHUE CBAPHOTO M KJIEMAHOTO COCIMHEHUM (CM. pHc.). Onu-
[IMTE JOCTOMHCTBA 3TOTO CBAPHOTO IITBA.

g
a) 6)
- ['ne npuMeHstoT coeIMHEHUs MaiKou U ckiieuBanueM? VX mpeuMyIiecTBa U HEAOCTaTKH 10
CPaBHEHMIO CO CBapHbIM?
- Ha uto cnenyer oOpamars oco6oe BHUMAaHKE MPHU MOATOTOBKE JAETAICH K CKJICUBAHUIO U TTak-
ke?
- KakoBbI JOCTOMHCTBA U HEJIOCTATKHU KJICTIAaHBIX coeauHeHnid? O01acTh MX MPUMEHEHHUS.
- Kak oOpasyercs knenanoe coequaenne? THITBI KIIETIAHBIX COCTUHCHUM.
- Kakne KoHCTpYKIIMU IIBOB MPUMEHSIOT JJISl YBEIMYeHHU KodpuuneHta ¢ ?

- Kak paccuuThIBaIOT 3aKJIelIOYHOE COEAUHEHNE?
- OcoOeHHOCTH KOHCTPYKIIMU 3aKJICTIOYHBIX COeTMHEHUN pepm?
- Uro Takoe ko3 (HULUEHT ¢ MPOYHOCTHU KIenaHoro coenuHenus? Kakue TUbl coeuHeHui

A

NPUMEHSIOT [T yBeTU4eHus ko punuenra ¢ ?

- [Toyemy 3a pacueTHBIN AUAMETP 3aKJICIIKU PHHUMAIOT auameTtp otBepcTus do.

- I'me n xorna npuMeHsI0TCA 3aKJIENOYHbIE COEAUHEHUS?

- KaxoBbl kpuTepry NpoOYHOCTHOTO pacuéra 3akIEnoK?

- [lepeuncnutTe JOCTOMHCTBA U HEJJOCTATKH 3aKJIENOYHBIX coequHeHni. KpaTko oOocHyiiTe me-
peuHCICHHbIE HEJIOCTATKU.

- OxapakTepu3syiite 00J1aCTh IPUMEHEHHSI 3aKJICOYHBIX COCJMHEHUH.

- Kakue TpeboBanus ciemyeT NpeabsBIsaTh K MaTepraiaM 3aKJIeroK?

- KakumM ciocoGoM ocyIecTBIIseTcs ocaka ¢ HaTarom?

- B uem npeumyiiecTBa U HENOCTATKU COEAMHEHUN C HATATOM I10 CPAaBHEHUIO C APYTUMU BUJIAMHU
COEIMHEHU?

- [louemy coeanHeHnEe TeMIEPATYPHBIM J1e(hOPMUPOBAHUEM CUMTAETCS OOJIee HAJIeKHBIM, UEM
3aIpPEeCCOBKO?

PA3BEMHBIE COE/JHHEHHUA

HInoHo4HbIe cCOeMHEHMS

Hasnauenue u Kpamkas Xapakmepucmuka OCHOGHbIX MUNO08, OOCHOUHCMEA U He)o-
cmamku, 001acmv RPUMEHEHUA WNOHOYHBIX COCOUHEHUTL

LlInonounvle u wuyesvie coeOuHeHus: Cryxicam O/ 3aKpenjienust Ha 8any (Ui ocu) epauia-
rowuxcs demaneti (3y04amvlx Koiec, WKU808, My@dm u m. n.), @ maxice 0 nepeoaiu 8pawjan-
we2o momenma om éana 1 xk cmynuye demanu 2 uiu, Haobopom, om cmynuywvl K eany (puc. 46 u
47).

[IInoHouHOE coemuHEHHE 00pa3yroT Bajl, IIMOHKA W CTYIHIA Kojieca (IIIKWBA, 3BE3I0YKU U
np.). IlInonxa nipencTaBiseT coOOW CTaNbHOM OpPYC, yCTaHABJIMBAEMbIN B TIa3bl Bajla U CTYIIHIIBI.
OHa CIy’KuT IS TIepeadd BpalaroIiero MOMEHTa MEX/y BaIOM U CTynuiiei. OCHOBHBIE THITBI
HIMOHOK CTaHaapTu30BaHbl. LIIMOHOYHBIC a3kl HA BaJlaX MOJy4YaroT (Gpe3epoBaHUEM JTHUCKOBBIM
WK KOHIIEBBIMH ()pe3aMH, B CTYMHUIIAX TPOTATHBAHUEM.

Hocmouncmea wnoHOUHbIX cOeOUHEeHULL.

- MPOCTOTa KOHCTPYKIIMH, ACIIECBU3HA M CPaBHUTEJIbHAs JETKOCTh MOHTa)Ka M JEMOHTaxa,
BCJICJICTBHE Y€T0 UX IIMPOKO MPUMEHSIOT BO BCEX OTPACIIAX MAIIMHOCTPOCHHUSI.

Heoocmamku winonounwix coeounenuil.

- MITIOHOYHBIC Ta3bl OCTA0NSIOT Bajl M CTYMHUIly HACAKUBACMOM Ha Baj JeTanu (M3-3a 3TOTO
NPUXOIUTCS YBEIMUYMBATH TOJIIUHY CTYNHUIBI U qramMeTp Basa). OcnadieHne Baia 00yCIoBICHO
HE TOJIbKO YMEHBIIICHUEM €r0 CCUCHHSI, HO IIABHOE, 3HAYUTEIBHOM KOHIICHTPAIUEH HAMPSHKCHUH
U3ruba U KpyJIeHUsi, BEI3bIBAEMOM IIIITOHOYHBIM [TA30M.
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- IITOHOYHBIE COCJMHEHHs HApyIIAIOT IEHTPUPOBAaHUE Kojeca Ha Baily (U1 3TOTO IPHUXO-
JUTCS IPUMEHSTDH JIBE POTUBOIIOJIOKHBIE IITTOHKH;

- IIIIOHOYHOE COCAMHEHHE TPYJOEMKO B M3TOTOBJICHUH: NPH M3TOTOBJICHUH I1a3a KOHILIEBON
¢pe3oit TpedyeTcst pydyHas MPUTOHKA LIMOHKY 110 Ma3y; MpU M3TOTOBJICHUH I1a3a TUCKOBOU (pe-
301 KperuIeHue MIMOHKY B 113y BUHTAMH (OT BO3MOXHBIX OCEBBIX CMEIICHH);

- TPYAHOCTH OO€CIeYeHUs MX B3aMMO3aMEHSIEMOCTH (HEOOXOIUMOCTh PYYHOU MOJITOHKHU
IIMIOHOK), YTO OTPAaHNYMBACT MX NPHUMEHEHNE B KPYITHOCEPHIHOM M MacCOBOM ITPOM3BO/ICTBE.

[To korcmpyKkyuy WIMOHKY OIPA3AEIAIOT Ha!

- npusmamuyeckue co CKpPyrJeHHbIME ucnonnenue 1 (puc. 48, a, 6, u puc. 49) U IWIOCKUMH
topuamu ucnonnenue 2 (puc. 48, 6, 2 u puc. 49); ¢ OIHUM IUIOCKHM, a IPYTUM CKPYTJICHHBIM
TopioM uctnoiHeHue 3 (puc. 49); 9TH MIMOHKU HE UMEIOT YKIIOHA U WX 3aKJIaJBIBAIOT B I1a3, BbI-
MOJIHEHHBIN Ha Banmy (puc. 48, 6, 2 — IIMOHKH UMEIOT OTBEPCTHS [Js HX 3aKPEIICHUs).
[Imonku uctoHeHus 1 peKOMEHTYIOTCS JiJ1st 00J1e€ TOYHBIX COCTUHEHUH.

[Tpu3MaTuyeckue HaIpaBisIONINe MIMOHKA C KPEIUICHHEM Ha Bally MPUMEHSIOT B MOABUXK-
HBIX COCAMHEHUSX JIJIs IEPEMEIICHUS CTYIHIIBI BAOJb Baja.

PaGouumu sBAsIFOTCS OOKOBBIC, OOsiee y3KHe TpaHH INIMOHOK BBICOTOH N. Pasmeps! ceueHwus
HIMTOHKHU ¥ TJTyOHHBI 1a30B IPUHUMAOT B 3aBUCUMOCTH OT quamerpa d Bana.

[Inonky 3ampeccoBbIBAIOT B Ma3 Bajia. [IIMOHKY ¢ MIOCKHUMH TOPIAMHU KpOME TOTO MOMella-
10T BOJIM3M JieTasiel (KOHLIEBBIX IIai0, KOJIeIl U Jp.), IPEMSATCTBYIOIIUX €€ BO3MOKHOMY OCEBOMY
nepeMenieHuto. [IpusmaTnueckre IMOHKYU HE YACPKUBAIOT JETAd OT OCEBOTO CMEIIEHHUS BIOJIb
Bana. [{na ¢pukcanum 3y04aToro Koieca OT OCEBOrO CMEIICHUS MPUMEHSIOT PAaCIIOpPHbBIE BTYJIKH,
YCTaHOBOYHBIE BUHTHI U JIP.

9)

Puc. 48. KoHCcTpyKIMH IINOHOK: 4, 6
MH: O, 2 — IIIMOHKH C ILIOCKHMH TOPIIAMHU;

0 — cerMeHTHasl IINOHKA; ¢, )¢, 3 — KJINHOBBIE INMOHKH

IIMOHKH CO CKPYIJIeHHBIMH TOpIia-
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KcnonHenue 1 WMcnonnenne 2 Wcnonnenue 3
Puc. 49. CoennHenne npu3MaTH4eCKUMH IINIOHKAMH

L 1
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Puc. 50. CoennHenne cerMeHTHOM MIMOHKOM: 1 - BAHT YCTAHOBOYHBIH; 2 — KOJIBIO 3aM-
KOBOE€ NPY:KHHHOE

#

7

Puc. 51. Coeqnnenune cerMeHTHON IIMOHKOM

V/V
A ™

Puc. 52. Coenunenye KJIMHOBOM IIMOHKOMI

- ceecmenmmuvle (puc. 48, 0 u puc. 50 u 51); npeACTaBISIFOT COOOH CErMEHTHYIO TUIACTHHY, 3a-
JIO’)KEHHYIO 3aKpYTJIEHHOM CTOPOHOI B Ma3 COOTBETCTBYIOLIEH (opMbl, Tpoppe3epoBaHHbBIN Ha
Bany (puc. 51). CerMeHTHBIE IUMOHKH, KaK U NMpU3MaTH4YecKue, paboTaloT OOKOBBIMU TPaHSIMHU.
VX MpUMEHSIOT TIpH TIepeade OTHOCUTEIBHO HEOOBIINX BPAIIAIOIIINX MOMEHTOB U 4acTO MPH-
MEHSIOT JIJIsi KOHuYecKkuX KOHIOB BasioB. CermenTHbie mmnoHku (COCT 24071-80) u ma3br ams
HUX MPOCTHI B M3TOTOBJICHUH, YIOOHBI TIPH MOHTaXXE U JEMOHTa)Ke (IIMOHKHA CBOOOIHO BCTABIIS-
IOT B 11a3 U BRIHUMAIOT). [1IMpoKo NpUMEHSIOT B CEpUITHOM M MacCOBOM ITPOM3BOJICTBE;

- yunuHopuveckue UCTIONb3YIOT AJIS 3aKpeIUIeHHs JleTaieil Ha KoHIle Baja. OTBepcTUe moj
IIMIOHKY CBEPJAT M 00palaThIBAIOT pa3BepTKOM MOCie MOCaAKU CTynHIsl Ha Bad. [Ipu 601b-
IIMX Harpy3kax CTaBAT JABE WM TPU IUJIMHJPUYECKHUE HIMOHKH, pacrojiaras uX Moja yriiom
180° mim 120°. IluauHApUUYECKYIO HIMOHKY YCTaHABJIMBAIOT B OTBEPCTUE C HATArOM. B Heko-
TOPBIX ClIy4asiX MIMOHKE MPUIAI0T KOHUYECKYIO GOpMYy.

- kauHogvle 6e3 TosoBKU (puc. 48, e, oc u puc. 52) u ¢ royoBkoit (puc. 48, 3); Ycnosus
paboTHI ATUX IIMOHOK OJWHAKOBBI. KIIMHOBBIE MIMOHKU UMEIOT (GOPMY OJTHOCKOCHBIX CAMOTOP-
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MO3SIIUX KIWHBEB ¢ YKIOHOM 1:100. Takoil e yKJIOH MMEIOT U ma3bl B CTynuuax. / onoexka
cyarcum 07 6blOUBaHUs WNOHKU U3 nasa. Ilo nopmam bezonacHocmu 6blCMynaowjas 20106Ka
oondicHa umems ocpadicoenue (1 Ha puc. 52). B 3TuX cOeUHEHUAX CTYNHIly YCTaHABIMBAIOT Ha
Baly ¢ HEOOJBIIUM 3a30poM. KIIMHOBYIO IMOHKY 3a0MBArOT B Ma3bl Bajla U CTYIHILIBI, B PE3yJib-
TaTe Ha pabouyuX HIMPOKHMX I'PaHSIX IIMOHKH CO3JAI0TCSA CHIIBI TPEHMsI, KOTOpbIE MOTYT Iepena-
BaTh HE TOJILKO BPAIAIOIIUK MOMEHT, HO M OCEBYIO CHJIY. DTH IIMOHKU HE TPEOYIOT CTOIOPEHUS
CTYIHIIBI OT MPOJIOJIBHOIO MEpeMEIleHUs BOoJb Bana. [Ipu 3a0MBaHUM KIMHOBOM IIIIOHKH B CO-
€MHEHUU BO3HUKAIOT PACIIOpPHBbIE paJHalIbHbIE YCHIIMS, KOTOPbIE HapyLIalOT LIEHTPUPOBAHUE
JIeTajau Ha Bajy, BbI3bIBas OMeHue. KiimHoBbIE MIMOHKY padoTaloT MUpOKUMH rpansMu. 1o 60-
KOBBIM I'paHsaM uMmeercs 3a30p. CoequHeHns KIMHOBBIMU IIITOHKAMHU IMPUMEHSIOT B TUXOXO JI-
HBIX nepenadax. OHM XOpPOIIO BOCHPUHUMAIOT yIapHble U 3HAKONIEpEMEHHbIE HAIPY3KU.

- maneenyuanvrvle wnonuky (puc.53). TaHreHManbHas IIOHKA COCTOUT U3 JIBYX OJIHOCKOC-
HBIX KJIMHbEB ¢ ykJIoHOM 1:100 kaxaeiii. PaGoTaer y3kumu 60okoBbIMU IpaHsMu. KinHbs BBO-
JSTCS B TA3bl Bajla U CTYNHIBI yIapoM; 00pa3yloT HalpsbKeHHOE coennHeHue. PacropHas cuia
MEX]y BaJIOM U CTYNMLEH CO3JaeTcs B KacaTelbHOM (TaHMeHIMAIbHOM) HampasieHuu. [Ipume-
HAIOT JIJIs BaJOB JAMaMeTpoM cBbliiie 60 MM mpu nepegade OOJIBIIUX BpalalOIIMX MOMEHTOB C
HEPEMEHHBIM PEKUMOM paboThl (KpEIIeHne MaxOBHUKA Ha Bajly JIBUraTessl BHYTPEHHETO Cropa-
Husa u Ap.). U3rorasnusatorcs o crangapram (I'OCT 24069-80 u 24070-80), oxBaThIBarOIIUM
JIBa BUJIa COCIMHEHMI: IINOHKU TaHT'€HIMaJIbHbIE, HOPMaJIbHbIE JJ1s1 BaJIoB fuamerpoM 60 — 1000
MM U ycuJieHHbIe 11 BaoB quamerpoM 100 — 1000 mm. PabGorator y3kumu rpassmu. BeoasTcs
B n1a3bl yaapoM. Co31al0T HanpshKeHHOE coeinHeHre. HaTsar Mexx 1y BajoM U CTynHLen co3aaet-
Csl B KacaTeJIbHOM (TaHTCHIIMAIIBHOM) HanpaBiieHuu. [Ipu peBepcuBHOM paboTe CTaBAT JIBE Ia-
pbl TAaHT€HIMAJIBHBIX IIMOHOK oA yrioM 120°. B coBpeMeHHOM NPOU3BOJICTBE UMEIOT OIpaHHU-
YEHHOE MPUMEHEHUE.

=

MW
A

Puc.53. CoeqnHenue TAHreHIUAJLHLIMHA IIMOHKAMU

A-A

- cneyuaivHble IITOHKU.

Mamepuan wnownox. I1InoHkn npu3MaTHYeCKHE, CETMEHTHBIE, KIMHOBBIE CTaHIAapPTU30Ba-
Hbl. CTaHJapTHBIE MIMOHKU U3TOTOBISIOT M3 CIELMAILHOTO COPTAMEHTa CpeIHEyIJIepOJUCTON
YHCTOTAHYTOM cTanu ¢ o, > 600 H/Mm? vate Beero u3 craneii 45, Ct6. [l U3TOTOBIEHHUS Clie-

[[HAJILHBIX IIITOHOK MPUMEHSIOT JIETHPOBAHHBIE CTAIIH.
JlomyckaeMble HAIIPSKEHUS CMATHS JJTS IIITOHOYHBIX COSAMHEHHIA:
- ipu cTaneHO# crymmne [o] ., = 130...200 H/Mm?

cm

- ipu uyryHHoit [o],.,,= 80... 110 H/Mm2. Bonblune 3HaueHHs IPMHUMAIOT TIPU TOCTOSAHHOM

cM

Harpyske, MeHbIlIMe IPU IEPEMEHHON U paboTe ¢ yiapamu.
[Tpu peBepcuBHOI Harpy3ke [o],.,, cHmkatoT B 1,5 pasa.

cm

Jlonyckaemoe HanpspKeHUE Ha Cpe3 IIITOHOK [r]cp= 70... 100 H/mm2 Bonblnee 3HaueHue

MIPUHUMAIOT IPU TOCTOSIHHOW Harpys3kKe.

Bce ocHOBHBIE BUJIBI IIITOHOYHBIX COEIMHEHUNA MOXKHO pa3feiuTh HA JABE TPYIIbl: HeHanpsi-
JICeHHble U HANPAJHCEHHDbIE.

K HeHanpspkeHHBIM OTHOCSAT COCIMHEHHS C MPU3MAaTHYECKUMHU (puc. 54, a), CerMeHTHBIMU
(puc. 54, 6) u xpyrinbiMu (puc. 54, ¢) mmonkamu. LIInoHOYHBIE a3kl HA BCEX Bajax BBITOJIHSIOT
JTUCKOBBIMHE (pHC. 55, @) niu TopioBeIME (pHC. 55, 6) dpesamu. B atux cinydasx npu c6opke co-
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eIMHEHU B JCTAISAX HE BO3HUKACT MPEIBAPUTEIBHBIX HAMPSDKCHUH I 00eCTIeYeHUs 1EHTPHU-
POBaHMS U UCKIFOUEHUSI KOHTAKTHON KOPPO3UU CTYIHUIIBI YCTAHABIMBAIOT HA BaJbl C HATATOM. B
CTyMHIAX JIeTaJeH MIMOHOYHBIC MTa3hl MOXKHO TOJYYUTh KaK Ha PpE3epHBIX, TaK U Ha JOJOCKHBIX
cTaHkax. Pa3mepsl Ma3oB onpeneNsfoT pacueTHRIM ITyTEM C YU4€TOM TpeOOBaHUH CTaHIapTA.

st ceemenmmbix TMOHOK Ta3bl BRIMOJIHAIOT, KaK TIOKa3aHo Ha puc. 51 u 54, 6, mist kiuno-
6bIX — T1a3 Ha BTYJIKC 00pabaThIBAIOT ¢ YKJIOHOM, paBHBIM YTy HakJIOHA IIMOHKH (puc. 54, 2);
JUTSL ATHHAPHYECKUX — MOJIYYaloT CBepiieHueM (puc. 54, 6).

\ [ 7

7
AN\

6)

AN
Puc. 54. Buabl IINIOHOYHBIX COeAMHEHMI: @, 0, 6 — HEeHANPS’)KEHHbIe COeIMHEHNUSs; 2 —
HanpsizkeHHbIe COeIMHEeHUs

6)
Puc. 55. M3roroBienne na3os 1nojJ yCTAaHOBKY IINIOHOK
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Puc. 58

CoenuHeHMs, B KOTOPbIX MPUMEHSIOT KJIMHOBBIE IINMOHKH, OTHOCIT K HAlpsSKEHHBIM COEIU-
HEHUSM. B HanpsyKeHHbIX COEIMHEHUSX KIMHOM, BBOAMMBIM MEXIY BaJIOM U CTYNULEH, co3/1a-
IOTCSl 3HAYUTENIbHbIE HOPMAJIbHBIE CUJIBI. DTH CHJIbl 00ECIIEUMBAIOT JOCTATOUYHOE TPEHUE IS I1e-
peaayu Bpallaroero MOMEHTA.

Jns co3panus (QPUKIMOHHOM CBS3M MEXKIy BaJOM M CTYNMLEH HCHOJIb3YIOT KIMHOBBIE
LITNOHKHU, [TOKa3aHHbIE Ha puUC. 48, e—3 (1a3 BBINOIHAIOT TOJIBKO BO BTYJKE). C HUXKHEN CTOPOHBI
WnoHKyY (puc. 57, a) 00padaThIBalOT B BU/IC BOTHYTOW LMJIMHIPUYECKON MIOBEPXHOCTH C PaANYy-
COM, paBHBIM pajinycCy Bajia. Bo BTysKke BBINONHSIOT YKIOH. Bpamiaromuii MOMEHT nepeiaercs 3a
CYET CHJI TPEHMSI.

Knunosvie ¢hpukyuonnsie winonku MPUMEHSIOT IJIs NEpEIavdl HE3HAUUTENBHOTIO Bpallarolie-
r0 MOMEHTA, a TAKXKE B TeX CIIydyasiX, KOrjga HeoOXOMMbI YacThle MEPECTaHOBKH JleTallel Ha Baly
B OCEBOM HalpaBJICHUHU.

Lnonku na nvicke (puc. 48, 6) ycTaHaBIMBAIOT B Ma3y BTYJKH ¢ ykioHom 1:100. Ha Bamy
bpe3epyroT MIOCKOCTh (Ba ¢ JIbICKOM). Takast 06paboTka ociiadisieT Bajl 3HAUUTEIbHO MEHBIIIE,
yeM NpssMOOOYHBIE Ma3bl, OJHAKO 3Ta IIMOHKA MOXKET MepejaTh MEHbIINH MOMEHT, YeM Bpe3Hasl.

OchosHoe npumeneHue umerom HeHanpslIceHHble COeOUHEHUS.

Pexomenoauuu no KOHCMPyuposaHuro WINOHOYHBIX COCOUHEHUTL

1. Ilepeman nuaMeTpoB CTyMeHEH Bajga ¢ MPU3MATUYECKUMH IIMOHKAMH Ha3HAYalOT W3
YCIIOBHSI CBOOOHOTO TIPOX0/1a AeTanu 0e3 yJaleHHs MIIOHOK U3 Ma30B.

2. Ilpu HanMM4YMKM HECKOJBKUX INMOHOYHBIX MMa30B HA Bajy WX pacHojiaraloT Ha OJHOHM oOpa-
3ytomen (puc.59).

3. U3 ynoOcTBa U3rOTOBJICHHS PEKOMEHIYETCS JJI pa3HbIX CTYIEHE!H OJIHOTO U TOTO K€ Baja
Ha3HA4YaTh OJMHAKOBBIC TI0 CEYCHHUIO MITIOHKH, I/ICXO)IS'IB ;13 CTYIIEHH MEHBIIETo quamerpa (puc.59).

i
o }: T

o

¥ 4 i~ ]

Puc.59

IIpo4HOCTh IIMOHOYHBIX COEIMHEHUN MPU 3TOM OKa3bIBACTCS BIOJIHE JOCTATOYHOM, TaK Kak
cunbl F1 u F2 gelicTByronue Ha NIMOHKY, COCTABIISIOT:
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2T . 2T
F=S- F=%
d d
1 2
Ho d 2>d1 cienoBarenbho, F2 < F1. D10 mokasbiBaeT, 4To, ueM OOJIbIIC AUaMETp CTYICHH Ba-
Ja, TeM MeHbIe ycuine F mepenaer IMoHKa TOW CTYMEHU MPH OJJHOM M TOM JKE BPAIIAIOIIEM
MoMeHTe 7.
4. ITpu HEOOXOAUMOCTH JABYX CETMEHTHBIX IIMOHOK MX CTaBST BIIOJIb Baja B OJJHOM I1a3y CTY-
nuibl. [TocTaHOBKA HECKOJIBKUX IIIMTOHOK B OJHOM COEJIWHEHUH CHJIBHO OCJIA0JseT Bal, MOITOMY

PEKOMEHAYECTCA HCpCfITH Ha NIIMIECBOC COCAMHCHUC.

Pacuem na npounocms coeOuHenuil ¢ RPUIMAMUYECKUMU UWINOHKAMU

OCHOBHBIM KpHUTEpPHEM PAaOOTOCIOCOOHOCTH IIMOHOYHBIX COCTUHEHUN SIBJISCTCS] IPOYHOCTb.
[Inonku BeIOUparot 1o tadbnunam 'OCToB B 3aBUCUMOCTH OT JUaMETpa Baja, a 3aTeM COe/IUHe-
HUS TIPOBEPSIOT HA MPOYHOCTH. Pa3Mephl MIMOHOK U Ma30B MOA00paHbI TaK, YTO MPOYHOCTH MX HA
cpe3 U u3rubd oOecreunBaeTCsl, €CIM BBIMOIHIETCS YCIOBHE MPOYHOCTH HA CMSTHE, IIOATOMY OC-
HOBHOM pacyeT IIMOHOYHBIX COCIMHEHWW pacueT Ha cmsaTue. [IpoBepKy IIMOHOK Ha cpe3 B
OOJIBIIMHCTBE CITy4aeB He MPoBOIAT. [Ipu pacueTe MHOTOIIMOHOYHOTO COSIMHEHUS TOMYCKAIOT,
YTO Harpy3ka pacrpeiesieTcs pABHOMEPHO MEXIY BCEMU ILIOHKAMU.

Pexomenoyemas nocnedosamenbHocms NPoeKMupo8oyHo20 pacuema.

B 3aBucumoctu ot muamerpa Bajia d mo Tabiu. 6 BEIOMparOT pa3mepsl mmnonku b x h, a ee au-
HY NPUHUMAIOT Ha 5-10 MM MeHbIIIe JUIMHBI CTYIUIBI, OKPYTJISAA 10 ONuKaiiiero 6oapero 3Ha-
YEHUS 110 CTaHIapTy (HEKOTOpbIC CTaHAapTHBIC 3HaYeHus | mpuBeneHs! B Tabu. 6). [Tocie moado-
pa LIIIOHKHU COEIMHEHHE IPOBEPAIOT Ha cMmsaTue. HanpskeHust cMATHS ONPEeisoT B IPEANOo-
YKEHUHU UX PAaBHOMEPHOT'O PaCIpeiesIeHHs 10 TOBEPXHOCTU KOHTAKTA:

F
Gcm = < [O-]CM’
M
rne F=2T/d — cuna, nepenaBaemast MIMOHKOW;, Aqy — TMwomanb cmatus (puc. 60);
Acmz(h_tl)'lp'

Ha cmsarue PACCUHUTBIBAIOT BBICTYIAIOIIYIO M3 BaJla YaCTh IIIMOHKH.

D |\
.,

|
| =
|

Puc. 60. K pacueTy Ha NIPOYHOCTH COCIUHEHHS C MPU3MATHYECKHUMH IINMOHKAMM

!

Tabauna 6. Pasmepsl (MM) Npu3MaTHYeCKUX IINOHOK
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=Y T S WAz
] ) ;

o 0
AR

) V2208 Yoz
Ucnonuenue 1 C#45° unu r WcnonxeHue 2 Wcnonnenue 3

n

! _‘—é“

/ / /

—., C 31

lp=1-h lp=1-05b lp=1

HnameTtp Pasmeper  ceue-|['myOuna maza |Pammyc  3akpyrie-|IIpenensHbie  pa3me-
Bayia d HUH HUS pBI

HIIOHOK nazoB R JutaH | mmonok

b h BaJia [BTYJIKH |Min max min max

1 2

cepimie 12 1ol|5 5 3 2,3 0,16 0,25 10 56
17
» 17 » 22 6 6 35 2,8 14 70
» 22 » 30 8 7 4 3,3 18 90
» 30 » 38 10 8 5 0,25 0,4 22 110
» 38 » 44 12 8 28 140
» 44 » 50 14 9 5,5 3,8 0,25 0,4 36 160
» 50 » 58 16 10 6 4,3 45 180
» 58 » 65 18 11 7 4.4 50 200
» 65 » 75 20 12 7,5 4,9 0,4 0,6 56 220
» 75 » 85 22 14 9 5,4 63 250
» 85 » 95 25 14 70 280
»95» 110 28 16 10 6,4 0,4 0,6 80 320

Ilpumeuanue. JInuHbl MMNOHOK BeIOMpatoT w3 pana: 10; 12; 14; 16; 18; 20; 22; 25; 28; 32,
36; 40; 45; 50; 56; 63; 70; 80; 90; 100; 110; 125; 140; 160;180; 200.

CrnenoBaTeabHO,
2T

Opy=—"r— <
d(h-t)l, (34)

rne T — nepenaBaemblii MoMeHT, Hvm; d — nuamerp Bana, mM; (h — t1) — pabouas rinyOuHa
nasa, MM (cM. Tabi. 6); |, — pabodas JIMHA MTOHKH, MM (TS IIIMOHOK € TUIOCKUM TopiioM |, =I,
CO CKpymJIeHHbIMH Topuamu lp = I-b; [o].,, - Jomyckaemoe HampsbkeHHe (A7 YyTYHHBIX CTYIHUIT

[c]., =60+80 MITa, 175 CTATBHBIX [o].,, =100+150 MITa).

PacueTHylo NIMHY HIMOHKK OKPYIIISIIOT 10 Onmkaiimiero Oosbliero pasmepa (cMm. Tali. 6).
Jmuny crynmunsl ler npuauMatot Ha ... 10 MM Ooutbllie AMHBI IMOHKKH. Eciu oauna cmynuybl
bonvue eenuyunsl 1,50, TO NIMOHOYHOE COSAMHEHHUE 11E€7€CO00Pa3HO 3aMEHUTH Ha IILTUIICBOE HITH
COEIMHEHUE C HATATOM.

B Tex ciyuasix, Korja AJMHA MIIMOHKY MO0Iy4aeTcs 3HAYUTEIbHO OOJbIIE JUIMHBI CTYIUIBI Je-
TaJIM, YCTAaHABJIMBAIOT ABE WJIM TpU WNOHKH nox yriaoM 180 unm 120°. [Ipu pacuere MHOromiIo-
HOYHOI'O COEIMHEHHUs JIOMYCKAIOT, YTO HAarpy3Ka MEX1y BCEMH IUMOHKAMM PaclpeaessieTcs paB-
HOMEPHO.

(6]
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Dopmyna npoekmupo8ouHo2o paciema 05 onpedenenus paboueil onunvt |, npusmamuueckoii
winonky (IUIOHKU CO CKPYTJICHHBIMU KOHIIAMM ):

l,=1-b
I[J'ISI OTBCTCTBCHHBIX COC,Z[I/IHCHI/Iﬁ npUIMamu4decKyro WNnoOHKY npoeepAront Ha cpes
2T
TC = S [T]C '
Y ’
p

(35)

TJe 7.,— PacueTHOE HanpshkeHue Ha cpes, MIla; b — mmpuna mmnounku, mum; |, — pabouas
JUIMHA IUIOHKH, MM; [z']cp— JIOITyCKaeMO€ HalpsKEHWE Ha cpes; uid craned ¢ o,> 500 Mlla

JUIS. HEpaBHOMEPHOW (HIDKHHMM TIpelie) M CIIOKOMHOW Harpy3ok (BepXHUU IMpeei) IPHHUMAIOT
[7]., =60+90MlIla.

Pacuem na nRPOYHOCHIb COCOUHEHUITL C CE2MEHMHBIMU WNOHKAMU
COG,I[I/IHCHI/IH CCIrMCHTHBIMU IIITOHKAMM ITPOBCPAOT HA CMATHUC!

2T
Ocy = m < [o-]CM’
L (36)
I'ne lp=1 — pabouas anmuna mmnouky; (h —t1) — pabovas riayOuHa B CTynHIE.
CerMeHTHasl IIMOHKA y3Kasi, [IO3TOMY B OTJIMYHE OT MIPU3MAaTHUECKOH ee IIPOBEPSIOT Ha Cpe3.
VYcoBrue NpOYHOCTH HA Cpe3
2T
Tep = W < [T]cp’
P 37)
TJIe 7.,— PacueTHOe HanpsokeHue Ha cpes, MIla; b — mmpuna mmouku, mum; |, — pabouas

JUIMHA IIOHKH, MM; [7].,— nomyckaemoe HanpsokeHue Ha cpes; 1t cranei ¢ o,> 500 Mlla

JUIsl HEpaBHOMEPHOH (HM)KHUM Ipenen) U CIIOKOMHOW Harpy3oK (BEpXHHUH Ipenen) MPUHUMAIOT
[z]., =60+90MIla.

Pacuem na RPOYHOCHb COeOUHEHUIL ¢ 6PE3HBIMU KIIUHOBBIMU UINOHKAMU
COGI[I/IHGHPI?I BPE3HBIMH KJIIMHOBBIMU IIIIOHKAMHW IIPOBEPAIOT IO YCJIOBHUIO IIPOYHOCTHU HaA
CMATHUC pa60q1/1x HOBerHOCTeﬁ KOHTAaKTa:
12T

O = m < [o-]cp o)

rae |, — nuaa pabodeit yactu mmoHky; f — KOdPPUIUEHT TPeHUs; ISl CTAIH 110 YYTyHY
nmu ctanu f =0,15 -0, 18.
CoeauHeHUs [UIMHIPHIECKUMH IIITTOHKAMH ITPOBEPSIOT MO YCIAOBHIO MPOYHOCTH Ha CMsI-
THE:
AT <
O =——<[0o]
d,lb

cp

(39)

Iocneoosamenvrocmos nPoepPoOUHOZ0 pacuema WNOHOYHBIX COCOUHEHUTL

Hcxoonvle oannvie:

IlepenaBaempblii Bpamarommui MOMEHT 7.

Juamerp Bayia d v aytuHa CTYIHIBI lom.

YcnoBust paboThI.

Tlocredosamenvrhocms pacuema:

1. 3aar0TCs BUIOM IIIIOHOYHOI'O COEAMHEHUS B 3aBUCHMMOCTH OT Kjacca MalllMHBI, KOH-
CTPYKIIMU COCAUHSAEMBIX JIeTajici, YIIIOBOM CKOPOCTH, BEJIMUMHBI U XapaKTepa Harpy3KH.
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2. 3nas guametp Bajda d, mo TOCTy npuHHMAaOT pa3Mepsl cedeHus mmoHku b u h.

3. B 3aBHCHMOCTH OT JIJTMHBI CTYTIHIIBI 33JIAf0TCS [UTMHOM IMOHKH | U3 cTaHaapTHOrO psiia
JUTHH. PekoMeHayeTcs [UIMHY MPU3MATHYECKUX IIIMOHOK MPUHUMATh Ha 5 — 10 MM MeHbIe
JJIMHBI CTYITHIIBI.

4. VI3 ycroBHst TIPOYHOCTH HAa CMATHE, & B COCIMHEHUAX CETMEHTHBIMHU IIIITOHKAMHU U Ha CPe3,
OIpCACIAI0T PAaCUCTHBIC HAIIPAKCHUA B COCAMHCHUN U CPABHUBAIOT C JOITYCKACMbIMHU 3HAYC-
Husimu. Eciti pacyeTHOe HampshKEHHE MPEBBIIAET JIomyckaeMoe Oosiee ueM Ha 5%, TO yBeJu-
YUBAKOT JJIMHY IIIIOHKU U COOTBCTCTBCHHO CTYIIHMIbI WJIW IIPUHUMAKOT JABC IIITOHKHA. HpI/I3-
MaTHYECKHE IIITOHKH YCTAHABIUBAIOT ¢ maroM B 180°, cerMeHTHBIE — B PSAJI [0 JUTHHE CTYIIHUIIBL.

HInuyesvie (3y0uamote) coeounenusn

Ha3nauenue u Kpamkas Xapakmepucmuka OCHOBHbIX MUNO08, 00CHMOUHCMEA U HeOO-
cmamyu, 001acms NPUMEHEHUS WTULE6bIX COeOUHEHU T

[InuueBbie COeNMHEHHUSI MOXHO pacCMaTpUBaTh KaK MHOTOIIIIOHOYHBIC, B KOTOPBIX IITTOHKH
KaK ObI M3TOTOBJICHBI 320/IHO C BAJIOM. Pa00YMMU TIOBEPXHOCTSIMU SIBJISIFOTCSI OOKOBBIC CTOPOHBI
3yObeB. B mociemHue rojpl, B CBSI3M C OOIIMM TOBBIIICHUEM HANPSKCHUN B JCTAISIX MAIIHH,
NUTAIEBBIC COCTUHEHUS TMOJIYYMIN CaMO€ IHPOKOE PaCIpOCTPAHEHHUE B3aMEH MITIOHOK. DTOMY
CIOCOOCTBYET OCHAIIEHHE MPOMBIIUICHHOCTH CHEIMAIbHBIM 000pyZOBaHHEM - HLIHIedpesep-
HBIMH U TIPOTSHKHBIMU CTaHKaMH. HeKOTOpbIe aBTOPHI HA3bIBAIOT MX 3yOUaTHIMH COCTUHCHUSIMHU.

[InuneBbie coeMHEHUST 00Pa3ylOTCsl BBICTYNAMH - 3yObsSIMU Ha By, XOJSIIUMH BO BIaJU-
HBI COOTBETCTBYIOMIEH (hopmbI B cTymuIe. Ban u oTBepcTre B cTynuile 00padaThiBalOT TaK, YTO-
Obl OOKOBBIC TTOBEPXHOCTH 3yObEB WJIM YYACTKH IHJIMHIPHUYECKUX MOBEPXHOCTEH (110 BHYTPEH-
HEMY WM Hapy)XHOMY JHAMETPy 3yObeB) IUIOTHO MpwiIerayid Apyr K Apyry. COOTBETCTBEHHO
pa3iIryaroT [UIMIEBbIE COSAMHEHUS C IIEHTPUPOBAHUEM IO OOKOBBIM MOBEPXHOCTAM 3YObEB, MO
BHYTPEHHEMY WJIM Hapy)KHOMY JuameTpy. LleHTpupoBaHue mo auamerpam oOecrieuuBaeT Ooiee
BBICOKYIO COOCHOCTh Bajia M CTYIHUIIbI, a IICHTPUPOBAHUE MO OOKOBBIM TpaHsiM obecrieunBaeT 00-
Jiee paBHOMEPHOE pacIipeielieHue Harpy3ku 1o 3yobsM. [1o xapakrepy coennHeHUs pa3IuvaroT:
HenoosudiCHvle — JUIS 3aKpeIUIeHHs AeTall Ha Bally; nOO0BUdCHble - IOMYCKaIOIUe MepeMeleHue
JIleTaIu BAOJb Bajia (Hampumep, 0JIoKa 1mecTepeH KOPOOKH mepeady CTaHKa).

B 3aBucumocTy ot npoduist 3y0beB pa3IuyaroT TPU OCHOBHBIX THIIA COSIUHEHUM:

- ¢ npamobounvimu (puc. 61, a) 3ybeamu - uucno 3yobeB Z = 6, 8, 10, 12;

- ¢ 2601b68eHmMHubIMU (pUC. 61, 6) 3y6baMu - uncno 3yobeB Z = 12, 16 u Goree;

- ¢ mpeyeonvubimu (puc. 61, ) 3y6eamu - ancio 3yonreB Z = 24, 36 u 6onee.
. 201

Brynka Brynka Brynka
Q

7
20,5 = 607 72° unn 90°
8)

Puc. 61. Tunpl 3y0uaTsIX (NLJIMIEBBIX) COeAUHEHN: @ — NPSAMOOOYHDLIE 3yObs;
0 — 3BOJIbBEHTHDIE 3y0bsl;

6 — TpeyroJibHble 3yObst

Puc. 2. [Ipsimo6o4HbIe 3y0bsi (LTHIBI)
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3yObs Ha Bay ¢Gpe3epyroT, a B CTYIHIIE — MPOTIATUBAIOT HA CIEIUAIBHBIX CTaHKaX (puc.
62). Yucno 3y0beB Al MPSIMOOOYHBIX M ABOJBBEHTHBIX cOeAMHEHUH 4—20; i TPEeyroJbHBIX
— no0 70.

Haubonpiiee pacrpocTpaHeHHE B MAIIMHOCTPOSHUH UMEIOT NpAMOOOYHble 3ybuamyle coeou-
Henus. VIX IPUMEHSIOT B HEMOJBUKHBIX U MOJBIKHBIX coequHeHUsX. CTaHAapTOM MpPenrycMOT-
PEHBI TPU CEpUH NPAMOOOYHBIX 3yOUYaThIX COCAMHEHHH — JIETKas, CPEIHsS U TsDKenast, OTJInda-
IOLUECS] OJIHA OT JPYrod BBICOTON M YHUCIIOM 3yObeB (Yalle MPUMEHSIIOT COCIUHEHUS C Ie-
CTBIO—IECATHIO 3YObSIMH).

[IpsiMmoOOUHBIE NUIUIIEBbIE COSAMHEHHSI PA3IMYAIOT TAKXKe IO CIIOCO0Y IIEHTPUPOBAHUSA:

- I0 HapyxHOMY nuametpy D (HauGonee TouHbIi crioco0 neHTpupoBanus) (puc.63,a). Lien-
TPUPOBAHHUE 110 HAPYKHOMY JAUAMETPy Hanbosiee TEXHOJIOTHYHO U PEKOMEHYETCsl IIPU TBEPHIO-
CTH BHyTpeHHel moBepxHoctu cTynuiel HB 350. KanuOpoBKy HEHTPUPYIONINX MOBEPXHOCTEH
CTYIHUIIBI BHITIOTHSIOT MPOTITMBaHUEM, a KaTHOPOBKY Baja — HUITM(OBaHUEM. DTOT CIIOCOO MpH-
MEHSIETCSl TIPH M3TOTOBJICHUN HEMOJBM)KHBIX COCTUHEHUN B CEPHUITHOM M MAacCOBOM ITPOM3BOJI-
ctBax. Coenunenue (puc.63,a), Bo u3bekaHuE TEPMUUYECKUX KOPOOJIEHUM, TpeOyeT 4MCTOBOM
IPOTSDKKK CTYIHIBI TIOCE TEPMOOOPaOOTKH, TTOATOMY TBEPAOCTh CTYIHIIBI HE MOXKET OBITh BBI-
me HRC=30.

- o BHyTpeHHemy jauamerpy d (mpu 3akaneHHo#t crymuie) (puc.63,6). LlenTpupoBanue mo
BHYTPEHHEMY JHMAMETPY PEKOMEHIYeTCsl MPU BBICOKOM TBEPJOCTH MaTepualia CTYHHIIbI, KOraa
KaTOpOBKa OTBEPCTHUS MPOTSHKKOW HEBO3MOXKHA. B 3TOM cilyyae HEHTPUPYIOIIUE TOBEPXHOCTH
CTYNHUIBI U Baja JOBOJAT nuindoBanueM. [IpuMensercs B MHAUBUAYAIbLHOM U MEIKOCEPUHHOM
npousBojicTBax. Coenunenue (puc.63,0) TpedyeT MITUGOBKM BaJia TIO TOCAAOYHOMY TUAMETPY
Ha CHEIHAbHBIX CTaHKaX, 3aTO CTYMHIIAa MOXKET OBbITh TBEPAOW, TaK KaK MOCATOUYHBIN TUAMETP
nuidyercst Ha OObIYHBIX BHYTPUIUIN(OBATIbHBIX CTAHKAX.

- 10 OOKOBBIM T'paHsM (IIPU PEBEPCUBHOI pabOTe COENMHEHHS U OTCYTCTBUU KECTKUX TpeOo-
BaHMH K TOYHOCTH LeHTpupoBaHus) (puc.63,8). LlenTpupoBanue 1Mo OOKOBBIM MOBEPXHOCTSIM
oOecrieunBaeT 6osiee paBHOMEPHOE paclipesieieHne Harpy3ku 1o 3yobsim. Pekomenayercs ams
nepeaayr OOJBIIMX MEPEMEHHBIX YIapHBIX HArpy30K NMpU MOHWKEHHOW TOYHOCTH LIEHTPUPOBA-
Hus. CoenuHenue (puc.63,8) nomyckaeT TBepAble HUIMIBI HA BaJly M Ha CTYIUIE, OJHAKO JJIS
obecrieyeHns COOPKH, CYUTASACH C BO3MOXKHBIX KOPOOJICHHEM IIIUIIOB MTPH 3aKallke, 3a30pPbl B CO-
€/IMHEHUH JIOJKHBI OBITh YBEJIIMYEHHBIMU.

3a30p B KOHTaKTe MOBEPXHOCTEH: MEHTPUPYIOMINUX MPAKTHIECKH OTCYTCTBYET, HEEHTPUPY-
IOIIUX 3HAYUTENbHBIN.

a) 6) B)
Puc. 63. LlenTpupoBanue NpsAMOOOYHBIX 3y04aTHIX COCAHHEHUH

YcnoBHble 0003HAYEHUS MPSAMOOOYHOTO IIJIMIIEBOTO COETUHEHUs COCTaBIAIOT U3 0003Haue-
HUsI TOBEPXHOCTH 1eHTpupoBanus D, d wim b, yncna 3yobeB z, HOMUHAIBHBIX pazmepos d X D (a
Takxke 0003HauEHUs IOJIeH JTOIMYCKOB 0 LIEHTPUPYIOIIEMY TUaMETPY M M0 OOKOBBIM CTOPOHAM
3yowseB). Hampumep, D 8 x 36 H7/g6 X 40 o3HauyaeT BOCBMHUIILTUIIEBOE COCTUHEHHE C IIEHTPUPO-
BaHHMEM IO HapyKHOMY nuameTpy ¢ pazmepamu d = 36 u D = 40 MM 1 mocaKoi 1Mo IEHTPUPY-
foremy auamerpy H7/g6.

ITo 'OCT 1139-80 npexycmarpuBaeTcsi TpH CEpUH COSAMHEHUH € MPSIMOOOYHBIM MpoduiieM
3yOBbeB: JIETKYIO, CPEAHIOI W TsDKENyro (Taba. 7), KOTOphIE OTIMYAIOTCS BBICOTOM W YHUCIOM
3yObeB Z. Jlerkas cepusi peKOMEHAYeTCs il HETMOABIIKHBIX COCIMHEHMH, CPelHss — JUIs TO-
JIBIDKHBIX, TTPY TIEPEMEIECHUN CTYIHUIIBI HE MOJ Harpy3koil. Tspkenas cepus umeeT Gonee BBICO-

186



Kue 3yObs ¢ 0OIbIINM YHuCIoM. PexoMeHryeTcs 11 mepeadyl OOJIbIINX BPAIIAIOIINX MOMEHTOB,
a TaKXKC IJId IIOABHUXHBIX COGI[I/IHCHI/II\/JI Ipu NEpeMCIICHUN CTYIMUIBI 101 Harpy3K0171.

CoenMHEHHS C 9601b8eHMHbIM Npoduiem 3yObeB TOXKE CTAHIAPTU30BAHBI M MCHOIB3YIOTCS
TaK XK€, KaK U HpﬂMOGO‘-IHBIC, B IIOABUKHBIX W HCIIOABHXHBIX COCOIMHCHUAX. VYrona 3alCIIIICHUA
o =30°. Hoxka 3y0a ycunena. Cenunenus Boinonssitorest mo I'OCT 6033-80 ¢ nenTpupoBanuem
110 OOKOBBIM MOBEPXHOCTSIM 3YObEB, pexe IO HapykHoMmy auamerpy. Ilo cpaBHeHuto ¢ mps-
MOOOYHBIMHU 3yObSIMH MMEIOT IOBBIIICHHYIO NPOYHOCTH, JIy4YIle LEHTPUPYIOT Baj B CTYIIUIIE,
MO3BOJISIIOT IPUMEHSTh THUIIOBBIE MPOIECCHl 3yOOHape3aHHs. DBOJBBEHTHBIC IIIMIIBI CO3JAI0OT
MEHBIIYIO KOHIIEHTPAINIO HAMPSHKCHUH y OCHOBAHMS IIJIHIA, TOITOMY B HACTOSIIEE BPEMS I10-
JTy4aroT NPEUMYIIECTBEHHOE paclpocTpaHeHue. PexoMennyercs Ui mepegauu OOJBIINX Bpa-
IIAIOIIMX MOMEHTOB TP IOBBIIIEHHON TOYHOCTH LIEHTPHPOBAHMSL.

CoenuneHus ¢ mpeyeonbHbiM npoguiem 3yObeB HE CTAHAAPTU30BAHBI, UX IPUMEHSIOT IJIaB-
HBIM 00pa30M KaK HENOJBIKHBIE COeAMHEHHs. IMeIoT 00JIbIIoe Ynciio MEJIKUX 3yObeB, MOITOMY
MaJio OcNalsIOT Baj. BEIMONHAIOTCS C EHTPHUPOBAHNEM 1O OOKOBBIM MOBEPXHOCTSIM, HE CTaH-
JapTU30BaHbl. PEKOMEH/TYIOTCS ISl TOHKOCTEHHBIX CTYIIMLI, ITyCTOTEJIBIX BaJIOB, a TAKXKeE IS Te-
penaun HeOOIBIIMX BpAIIAIONIUX MOMEHTOB.

3y0uarble COEIUHEHUS] M3TOTOBISIFOT U3 CTajlell ¢ BpeMEHHBbIM comnportuBieHueM o, = 500

MIla.

[To cpaBHEHUIO CO MIMOHOYHBIMU 3y0UaThie COSAMHEHUS 00.1a0aom psadom npeuUmMyujecmas:

1) npu OIMHAKOBBIX TradapuTax OIYCKAIT Iepeaady OOJBIINX BpAIIAIONIMX MOMEHTOB 32
cueT OoJbIIel TOBEPXHOCTH KOHTAKTA;

2) obecneunBarOT OOJIBIIYI0 YCTAIOCTHYIO U MPOYHOCTH Bajia M3-3a OTCYTCTBUS IITIOHOYHBIX
KaHaBOK;

3) obecreunBaroT Jy4llee LEHTPUPOBAHUE COCTUHIEMbIX AeTaneid u 0ojiee TOUHOE HalpaB-
JICHHE TIPY OCEBOM IE€pEeMEIICHUH. DTH MPEUMYIIecTBa 00YCIOBIIH €ro IMHUPOKOe MPUMEHEHNE B
BBICOKOHATPY>KEHHBIX MaIlllMHAX (CTaHKOCTPOCHHH, aBUACTPOCHUH, aBTOTPAHCHOPTHOW TIPO-
MBIIJIEHHOCTH U T.1);

4) yCUIMBAIOT CEYCHHE Baja 3a CUET OOJBIIEr0O MOMEHTA MHEPIHH PEOPUCTOrO CEUCHHS T10
CpPaBHEHHIO C KPYyIJIbIM. 3yOuUaThlii BaJl MOKHO PACCUMTHIBATH HA MPOYHOCTH TaK JKE, KaK TJaj-
KWIiA, JMaMeTp KOTOPOTO PaBeH BHYTPEHHEMY TuaMeTpy 3y04yaToro Bajia.

5) yMeHbIIIaeTCsl YUCIo JeTaneit coenruenus. 3ybuaTtoe coequHeHrne o0pas3yroT JBe JeTalu,
IIMOHOYHOE — TPH, YETHIPE.

6) oOecnieunBaeTcs BBICOKAs HAJEKHOCTb NMPU JUHAMHUYECKHX M PEBEPCHUBHBIX Harpyskax,
BCJIE/ICTBHE PABHOMEPHOTO pacmpeAeNeHus: Harpy3Ku Mo 3yObsiM.

7) yMeHBIIaeTCs JJIMHA CTYIHUIIHI.

Heoocmamxu 3y6uamuix coeduneruti: TpeOYIOT CIEIHATILHOTO 000OpPYIOBaHUS JJIsI U3TOTOB-
JICHUsI OTBEPCTHUH, O0Jiee CI0XKHAsE TEXHOJOTHS N3TOTOBIICHHSI, a CIIEZIOBATENIbHO, M OOJIee BBICO-
Kasi CTOUMOCTb.

Pexomenoayuu no KOHCMPYUpoBaAHUuI0 WIUYEEIX COCOUHEHUTL

1. JAns MOIBMKHBIX COCAMHEHUH PEKOMEHIYIOT padOdylo UIMHY CTYMHUIBI MPHUHUMATh HE
MeHee auamerpa Bana, T.e. lp<d. [Ipu kopotkux crymunax (lp<d) Bo3MOXHO 3aliemieHHe OT Iie-
peKoca IpH IepeMeIeHnH BI0JIb Baa.

2. B gmunnebix crynmunax (Ip>1,5d) HeoOxoauma pacTouka OTBEpCTHS BBIXOAA CTPYXKKH IPH
MPOTATHBAHUM (CM. puc. 64).

3. JInsa obneryeHus BXOAa MPOTSIKKU U COOPKU COETMHEHUS B OTBEPCTUH INPELyCMaTPHUBAIOT
3aBoJiHBIE (hacku (CM. puC. 64).

4. B coennHeHMsIX, BOCIIPUHUMAIOIINX paJuaibHbIe HArPY3KHU (3y0UaThie U YepBIYHbBIC KOJIe-
ca, 3BE3/I0YKH, IIKUBBHI), 3yObs IUTUIIEBOTO COCTMHEHUS JKEIaTeIbHO PACIoiaraTh CHMMETPUYHO
OTHOCHUTEJIBHO BEHIIOB.
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5. HJ’IH YMCHBIICHUA HW3HAIIMBaHUA CICAYCT YMCHBIIATH 3a30pbl B COCAMHCHNU, ITOBBIIIATH
TOYHOCTDb U3IrOTOBJICHUA U TBCPAOCTH pa60q1/1x HOBerHOCTeﬁ.

Puc.64

OCHOBHBIMHU KPUTEPHUSAMHU paOOTOCIIOCOOHOCTH IITHIIOB SIBJISTFOTCS:

- CONPOTHUBJICHNE OOKOBBIX OBEPXHOCTEH CMATHUIO (pacuéT aHAJIOTUYEH IIIOHKaM);

- CONPOTHUBIICHUE U3HOCY MPH (PPETTUHT-KOPPO3HMH (Majible B3aUMHBIE BUOPALIMOHHBIC TIepe-
MEIICHUS ).

Pacuem na npounocmov npamoO0YHbIX WIUUEEIX (3yOUamblX) coeOuHeHuil

Ilposepounviti pacuem na NpouHOCMb NPAMOOOUHBIX 3YOUAMBIX COEOUHEHUL AHANOSUYEH
pacuemy npusMamuyeckux WnoHoK.

B 3aBucumocTu ot auametpa Baia d (puc. 65) mo Tabi. 7 BRIOMpAIOT MapaMeTpsl 3y04aToro
COEIMHEHUS, TIOCIIE YeTr0 COeTUHEHNE POBEPSIOT Ha cMaTue. [IpoBepky 3yObeB Ha cpe3 HE Mpo-
U3BOJIAT.

Puc. 65. K pacuery npsimo004H0ro NjiMeBOro COeAHHEHUS

Taoauua 7. 3youarbie npsiM000YHbIE COeIMHEHN S, pa3MepPbl, MM

Homunaneneie pasmepsi [0 || |1, He Gonee|Cepus
zxdxD

6x26x 30 6 |0,3]|0,2 Jlerkas
8x32x36 6 [0,4/0,2

8x36x40 7 10,4|0,3

8x42x 46 8 10,4|0,3

8 x46 x 50 9 (0,4/0,3

8x52x58 10 (0,5(0,5

6x11x14 3 10,3|0,2 Cpennsist
6x21x25 5 10,3[0,2

6x26x 32 6 10,4(0,3

8x36x42 7 10,4]10,3
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10x 16x 20 2,5(0,3]0,2 Tsoxenas
10x 18 x 23 3 10,3(0,2
10x21x26 3 10,3(0,2
10x 23 x 29 4 10,3(0,2
10 x 26 x 32 4 10,3(0,2
10 x 28 x 35 4 10,4(0,3
10 x 32 x 40 5 10,4(0,3
10 x 36 x 45 5 10,4(0,3
10 x 42 x 52 6 10,4(0,3

o
Ta6auna 8. Jlomyckaemble HaNpsSIZKEHUsS] CMSATHS [o).., Ha padoyux rpaHsax 3y0beB (LIJIH-

1€eB)
Coenunenue Yenosus  aKctya-|[o].,,

- MHA pa601n/1)5 rpaHsx 3yObeB _
0e3 TepMHUYECKOW 00pa-|C TepMHUYECKOH o00pa-
00TKH 0OO0TKOM

HemnoxswmxHoe Tsoxenbie 35-40 40-70

Cpennue 60-100 100-140

Jlerkue 80-120 120-200

[TonBuwxxkHoe  HeHarpy-|Tsxkenbie 15-20 20-36
KEHHOE Cpennue 20-30 30-40
Jlerkue 25-40 40-70
ITonsuxHOE non | Tsoxenble — 3-10
Harpy3komn Cpennue 5-15
Jlerkue 10-20

prweqaﬁuﬂ: TSAKEIIBIC YCIOBUA SKCILTyaTallkM O3HAYalOT, YTO HArpy3Ka 3HaKOIIECpEMEHHas €
yaapamu; BI/I6paI_[I/II/I OOJIBIIION YaCTOTHI U AMIUIMTYABI; IJIOXUC YCIIOBHA CMAa3KU B IMOABHIKHBIX
COCAMHECHUAX,; HCBBICOKAsI TOYHOCTD U3IOTOBJICHHA.

Ilocnedosamenvrnocms npogepouno2o pacuema 3y04amvlx cOeOUHEHU

Hcxoonvie dannvie:

[IepenaBaeMblil KpyTSIIHAA MOMEHT 7.

Juametp Basa d v AyiHA CTYHUIBI ler.

YcnoBus paboThl.

Ilocneoosamenvrocms pacuema:

1.3anarorcs BUAOM 3y04aTOro COEAMHEHHS B 3aBUCHMOCTH OT TOYHOCTH LIEHTPUPOBAHUS J€-
Tasied, BETMUMHBI HAarpy3KH, YCIOBUH 3KCILTyaTalluy U TUIIA TPOU3BOICTBA.

2. 3unas auamertp Bana d, mo 'OCTy npuHHMAIOT pa3Mepbl 3y04aToro COSAMHEHHUs, TPUYEM
cepueil 3a/1al0TCsl B 3aBUCUMOCTH OT XapaKTepa COCMHEHUS U YCIOBUN PaOOTHI.

3. I3 ycnoBHs NPOYHOCTH HA CMATHE ONPEACISAIOT PacueTHOE HANpsDHKEHHE O, B COEIMHE-

HHUU U CPaBHHBAIOT C JOIycKaeMbIMHU [o]., (Tabun. 8). Ecin o, mpessimaer [o]., 0onee yem Ha

5%, TO YBENIMYMBAIOT UIMHY CTYMHLBI |c; MM MPUHUMAIOT APYTYIO CEPHUIO, @ HHOT/IA APYTOi BH]
COEIMHEHUS U MIOBTOPSAIOT TPOBEPOUHBIN pacyer.

HImugmoevie u npogpunvrvie coeounenusn

LImugmosvie coeounenusi cuysxcam O0asi COEOUHEHUsT OCell U 8AN08 C YCMAHOBLEHHLIMU HA
HUX demanamu npu nepeoaye HeOOIbWUX epawjarouuxcs momenmos. O0pa3yroTcs COBMECTHBIM
CBEPJICHUEM COCIMHSICMBIX JCTalel U yCTAHOBKON B OTBEPCTHE C HATATOM CHEIHAIbHBIX [IUINH-
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JPUYECKUX WIM KOHMYECKUX MTHUPTOB (puc. 66). CoenuHeHus MpenHa3HayeHbl JJIsi TOYHOTO

P.67 KoncTpykuuu murugron

W3BectHpl nmmHaprueckue (puc.67,a,0), koaudeckue (puc.67, 8, 2, 0), NWIHHIPHICCKUC
HpYKUHHBIE pa3pe3Hble (puc.67, e), Npocey€HHbIe [UINHAPUUYECKUE, KOHnYeCKue U Jp. (puc.67,
Joc, 3, U, K), IPOCThIE, 3a0MBaeMble B 0TBepCcTHS (pUc.67, 6, ), BHIOUBAGMbIC U3 CKBO3HBIX OTBEp-
CTMH ¢ Jpyroi CTOpPOHBI (IJIajIKKe, C HACEYKaMHU M KaHaBKaMH, NPY)KUHHBIE, BAJIbLIOBAHHBIE U3
JICHTHI, CHAOKEHHBIE Pe3b00 I 3aKPETUICHUS WK u3BiiedeHus (puc.67, 0) u T.1. [lpumensroT-
Csl clieUalIbHbIE Cpe3aeMble ITU(THI, CAyXKAIUe IPEIOXPAHUTEIIMHU.

[To Ha3HAUEHHUIO UX Pa3AENAIOT Ha CUIIOBbIE M ycTaHOBOUYHBIE. Ha puc. 68 mokazaHa ycTaHOB-
Ka IMIUHJIpUYECKOro ITH(Ta. B KauecTBe CHIIOBBIX HCHOJB3YIOT KOHMYECKHE U (PacoHHBIE
HITUQTHI.

SN

Puc. 68. Coennnenne nuianHaApuYecKUM IITHGHTOM

[Ipu GonpIIKX Harpy3Kax CTaBAT ABa WiK Tpu wTHdTa (Mo yrioMm 90 unu 120°). [Ipu nepe-
Jlaue 3HAKOMEPEMEHHON Harpy3KH 3TH IITUQTHI CIeIyeT YCTaHAaBIUBATh TaK, YTOObI MCKIIOYUTh
ux BelmageHue. Marepuan mrudroB — crans Cr5, C16, 40, 35X u np. I'mankue mwtudThl BbI-
HOJHSIOT U3 cTanu 45 u Al12, mTudThl ¢ KaHABKaMM U MPYKUHHbBIE — U3 MPY>KUHHOHN CTaH.

[Tpu 3akperuieHNH KOIEC Ha Bay IITHQTHI TIEPENAIOT KaK BPANIAOIINN MOMEHT, TaK U OCEBOE
yCuiHe.

Hocmouncmea wmugmosvix coeouHeHu:

- IPOCTOTAa KOHCTPYKIIUH;

- MPOCTOTa MOHTAXa-IEMOHTAXKa,;

- TOYHOE IIEHTPUPOBAHUE JIeTaliel Giarogaps mocajike ¢ HaTAroMm;

- paboTa B poJH TPETOXPAHUTEISI, OCOOCHHO TPH KPETUIEHUH KOJIEC K BaIly.

Heoocmamxom wmugmogvix coedunenuil SBIIETCS OCIA0JIEHUE COCTUHSEMBIX AETalneil oT-
BEPCTUEM.

[Tomo6HoO 3aknénkam mMTU(TH paboTatoT Ha cpe3 u cMATue. COOTBETCTBYIOIIUE PACUETHI BbI-
HOJIHSIOT OOBIYHO KaK IPOBEPOUHBIE

8M,
z-cp = 7Zd 2 d . < [T]cp’

eana ' wmugma
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— p
O-CM - d d (D _ d ) < [O-]CM'
eana ~ wmugma cmynuysl eaa
H_[TI/I(I)TH C KaHaBKaMM paCCUYUTBIBAIOT TAKXKEC, KaK I'IaAKHUC, HO JOIMYCKACMBIC HAIIPSKCHUA

Marepuana 3aHuxaror Ha 50%.

IIpogpunvnvie coedunenus omnocames Kk becunoHoynvim coeourenusm. CoeJuHsIeMble 1eTa-
JM CKPEIUISIOTCS MEeKAY co00# MOCPEeICTBOM B3aMMHOTO KOHTAKTa 10 HEKPYTJIOH MOBEPXHOCTH.
[TpocreiimmM npopUIbHBIM COEMHEHUEM SIBIIICTCS COEIMHEHHE C BAJIOM MJIM C OChIO, KaK I1OKa-
3aHO Ha puc. 69, a. bonee coBepIICHHBIMU SBIAIOTCA NPOQHIBHBIE COSAUHEHHS C OBAJIBHBIM
KOHTYPOM IONEPEeYHOro ceueHus. [1o cpaBHEHUIO €O IMOHOYHBIMU U LIUIMIEBBIMU COCAMHEHUS-
MU Tpo(duiIbHbIE 00ECTIEUMBAIOT Jydlllee LEHTPUPOBaHHE W OoJiee BBICOKYIO MPOYHOCTH, HO
CJIO)KHOCTh M3TOTOBJIEHUS MPOGUIBHOTO OTBEPCTUS OTPAaHUYMBAET UX NpUMeHeHue. Pacuer ma
POYHOCTH MPOPMIBHBIX COSAMHEHUI CBOJUTCS B OCHOBHOM K IPOBEPKE UX pabodnX MOBEPXHO-
CTEeH Ha CMSTHE.

a) 6)
Puc. 69. IlpopuibHbie coeTUHEHUS

Bonpocwt ona camonposepku

- B uém paznuune Mexay pa3bEMHBIMU U HEPA3bEMHBIMU COETUHEHUSIMU?

- B 4éM cocToUT MpUHIMIT KOHCTPYKLIUHU pE3bOOBBIX COEANHEHHNA?

- KaxoBbl 001acT MpUMEHEHHSI OCHOBHBIX THUIIOB pe3b0?

- KakoBbI JOCTOMHCTBA U HETOCTATKU Pe3bOOBBIX COSTUHEHHI?

- JI1s1 vero He0OX0IMMO CTOTIOPEHNE PE3bOOBBIX COSTMHEHUM?

- Kakne KOHCTpYKLIMU IPUMEHSIOTCS ISl CTOIIOPEHUS pe3bOOBBIX COeAMHEHUH?

- Kak pacrnipenensiercst Harpy3ka 1o BUTKaM IIpH 3aTsKKE pe3bObl?

- B yem paznuuus K TpeOOBaHUAM [T KPEMEKHBIX U XO/I0BBIX pe3b0?

- KakoBbI OCHOBHBIE THIIBI pe350?

- KakoBbI OCHOBHBIE BHJIbI PE3bOOBBIX COETMHEHUN U UX OCOOCHHOCTH?

- KakoBbl OCHOBHBIE JieTalIi Pe3bOOBBIX COEIUMHEHUHN U UX THUIIbI?

- KakoBbI OCHOBHBIE CTIOCOOBI CTOMOPEHHUS PE3bOOBBIX COCTUHEHUI?

- Kak omnpenenuts oceByro cuily B pe3b00BoM coennHenuu? Kak onpeaenuTs 3Ty cuily, €ciiu Ko-
3 PUIMEHTHI TPEHUS] HEU3BECTHBI?

- KakoBbI OCHOBHBIE CiTyyau pacueTa pe3bOOBBIX COeIUHEHUN?

- [Touemy 60xTHI, MOCTaBICHHBIE 0€3 3a30pa, 0OECIIEUUBAIOT MPH TEX K€ JAUaMeTpax OOJIbIIYIO
HECYIIYIO0 CTIOCOOHOCTh COEIMHEHHUS, YEM MTOCTABIIEHHBIE C 3a30pOM?

- KakoBo BiusiHME 1OIaTIIMBOCTH B 3aTSHYTHIX OOJITOBBIX COCMHEHUSX, HATPY)KEHHBIX BHEIIHEH
cuIon?

- UeM BBI3BaHA HEPABHOMEPHOCTH PacHpeAeIeHUs Harpy3KU M0 BUTKaM pe3bObl U KaK €€ yMEHb-
LIUTh?

- Kak yuuThIBaeTCs MoIaTIIMBOCTD JeTajlel Ipu pacuére pe3bO0BOro COeTMHEHUS?

- Kakoii quameTp pe3pObl HaXOIAT U3 MPOYHOCTHOTO pacuéra?

- Kakoit tuamerp pe3pObl CIy X HT 1711 0003HAYCHUS Pe3bO0bI?

- OnuiuTe KOHCTPYKIMHU, pa3rpysKaroiyue 00T OT BOCIPHUATHS MONEPEYHBIX CHUIL.
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- Eciu paccunran auametp Oosta di, Kak OMpeaessioT ocTaibHble (Kakue?) pasmepsl Oonra? B
KaKOM Clly4ae MPUMEHSIOT TPOBEPOUYHBIN U MPOCKTUPOBOYHBIN pacueThl?

- Onumure paboTy NpyXKUHHOW MmalObl. [IpenoxpaHsroT M 3TH MAWOBl IeTaau OT 3aaUpPOB,
YBEJIMUYUBAIOT JIU ONIOPHYIO IOBEPXHOCTH?

- B xakoii pe3pbe, B TpEyrobHOM WK TpanenenaaIbHON, MEHbIIE TOTepH Ha TPEHHE?

- MOXHO JIT1 TPUMEHSATH IIOWMOBYIO Pe3b0y IpU MPOEKTUpOBaHUK HOBBIX MamuH? [louemy? 3a-
nunmMTe 0003HAYEHHUE 3TON pe3bObl Ha UepTeke, eClu JuaMeTp Hape3aeMol 4acTh BUHTA paBeH
OJHOMY JIIOUMY.

- [lepeuncnure pe3pObI U1 KpeIUIeHHs eTallel U I epeauu ABHKEHUS.

- [lo cpaBHeHMIO C TpamenennaIbHONU pe3bO0i YIopHas NepeaacT OCeBYI0 CUly (OONBIIYIO HITH
MeHbIy10). [Touemy?

- Bame MHeHwme: Kakoil OCHOBHOM HEIOCTATOK UMEIOT 3yOUaThie COSTUHEHUS?

- Kak Ha3Batp LIMOKKY 1, moKa3zaHHYIO Ha PUCYHKE, e¢ Ha3HaueHue?

A D7) "
N I,

N %1mm 1
SRR SRR RN e

- Kakumu rpansmu (OOKOBBIMU WJIM BEpPXHEH U HIDKHEW) MeperaeTcs Bpallaloluii MOMEHT Bpe3-
HBIMHU MIPU3MATHYECKUMH U KIIMHOBBIMH IITIOHKAMU?
- Jlaiite onpenenenue AeTaal — IIMOHKE.
- CKOJIBKO JIeTaJIel BKIIIOYAET MIMOHOYHOE U CKOJIBKO — 3y04aroe coeIMHeHHUE?
- Kak nazpiBaercs netans 3 Ha pucyHke?
7

Z

- Kak Ha3wiBaeTcs coenMHeHuUe, MOKa3aHHOE Ha pucyHke? Kakoil HeJoCTaTOK MMEET 3TO COeIH-
HeHue?

- OmnpenenuTe 1Mo pUCyHKY TUII 3yObeB (IITHIEB) HA BaJlaX.

192



- KakoBa KOHCTPYKIIMSI U OCHOBHOE Ha3HAYEHHE IITU(PTOBBIX COEANHEHHNA?

- KakoBbI BU/IbI HATPY)KEHUS M KpUTEPUH pacuéra mTuToB?

- KakoBa KOHCTpYKIIMSI U OCHOBHOE Ha3HAUYEHHUE IIITOHOYBIX COCIUHEHUN?

- KakoBbl BU/Ibl HAarpy’K€HUS U KPUTEPUHU pacyETa IIOHOK?

- KakoBBI OCHOBHBIE BU/IbI IINIOHOK, UX JOCTOMHCTBA U HEAOCTATKN?

- Kax npoBoauTcs pacyeT MIOHOK Ha IPOYHOCTH?

- KakoBbI BU/IbI IIJIMIIEBBIX COEAMHEHUH U CIOCOOBI UX LIEHTPOBKU?

- KakoBbI mpenmyIecTBa ¥ HEJJOCTATKH IITOHOYHBIX, MUIMIEBBIX, MPOQUIBHBIX COSAMHEHUN U
LUIMLEBBIX COCIUHEHUI KaUe€HUsl B CPABHEHUH JPYT C APyrom?

- Kax npoBoauTcs pacueT Ha MPOYHOCTh HMUTMIEBBIX COSUHEHUM?

- KakoBbl Ha3HaueHue, BUbI M METO/IbI pacyera ITUHTOB?

- KakoBa KOHCTpYKIIMSI U OCHOBHOE Ha3HAUYEHHUE IIJTUIEBbIX COCTUHEHUI?

- KakoBbI BUIbI HAIPYKEHUS U KPUTEPUHU PAcYETa NUINLIOB?

- KakoBo Ha3zHaueHMe NIIUIEBBIX coennHeHuil? Mx pasHoBuaHoctu. Kakue numnesble coequHe-
HUS CTaHIapTU30BaHbI?

- Kakum noctonHcTBaMu 001a/1a10T UTMLEBBIE COEIMHEHHUS IO CPAaBHEHUIO CO MIMOHOYHBIMU?

- KakuMu npuMeHSI0T criocoObl IEHTPUPOBAHUS UIUIEBBIX MPSIMOTOYHBIX U 3BOJIBBEHTHBIX CO-
eauHeHnii? Yem oOycioBiieH BHIOOD crioco0a LEHTPUPOBaHUs?

- B uem npenmyiecTsa NUIMIEBOTO COEAMHEHHUS 110 CPAaBHEHUIO CO HITIOHOYHBIM?

- Kputepun paboTocrnocoOHOCTH NUIMIEBBIX coequHeHUi? [loueMy OHM M3HAIIMBAIOTCS U Kak
3TO YYUTBIBAIOT NP pacyere?

- KakoBbl OCHOBHBIE KpUTEPUHU PaOOTOCIIOCOOHOCTH HUIMIEBBIX coeauHeHui? Kak ycraHaBiu-
BalOT Pa3MePHI IIIULEBBIX COCIUHEHUN?

- KakoBo Ha3HaueHMe MIOHOYHBIX coeauHeHnit? U3 pasnoBuaHocT. Martepuan mmnonok. Heno-
CTaTKH ILITOHOYHBIX COEANHEHUH.

- [ToueMy HIMTOHKK PACCYUTHIBAIOT O HANIPSKEHUSM CMATHUS, a HE cpe3a?

- B kakux ciydasx NpUMEHSIOT NpU3MaTudeckue MnoHku? Kak noiay4aroT Ui HUX Massl B CTY-
MUILIE ¥ Ha Bay?

- KakoBbl OCHOBHBIE KpUTEPUHU PAaOOTOCTIOCOOHOCTH COEAMHEHUH MPU3MAaTHUYECKUMH U CErMEHT-
HbIMU mIMoHKaMu? Kak ycTaHaBiIMBarOT pa3Mephl MPU3MAaTHYECKUX U CETMEHTHBIX IIMTOHOK?

- [oueMy 11l pa3HBIX CTYNEHEW OJHOTO M TOTO K€ Baja PEKOMEHAYIOT Ha3HauyaTb OJUHAKOBbIE
[0 CEYEHUIO HIMOHKH MCXOS U3 CTYNEHU MEHBILEro AUaMeTpa M pacrojiaratb X Ha OAHON 00-
pazytomein?

- Kak BBINTONHAIOT TPOBEPOYHBIN pacyeT MPU3MAaTUYECKON HITTOHKHU?

- Uro npezcrasisier co00il BUHTOBAs JIMHUS MPU pa3BEepTKE MPSIMOTO KPYroBOTO IMJIMHApa Ha
IUIOCKOCTB?

- Yro Takoe mpo¢uiib pe3bOsbl, mar pe3sobl, yroi mMpoQuiIs 1 yroi noabemMa pe3ponl?

- Knnaccu¢ukanus, TUIIBI 1 OCHOBHBIE TPEOOBaHUS K COETUHEHUAM?

- OCHOBHBIE THIIBI pe3b0 U 00JIACTH UX IPUMEHEHHS?

- OCHOBHBIC BHJIbI KPENEKHBIX JACTAICH U CITOCOOOB CTOTIOPEHUS?

Pazvemnuvie coeounenus.
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Coeounenusn oemanei MauiuH

B3aumogeiicTBue neraneid Mexay coO0OW Ha3bIBAIOT CBS3SIMH. ODTH CBSI3U JICNSATCS Ha I10-
JIBUKHBIC (ITAPHUPBI, 3yOUaThie 3alleTUICHUs, MOAIIUITHUKNA, PEMCHHBIE U IIEMHBIC Mepeaadn) u
HEMOABHKHBIC (3aKJICTIOYHBIC, CBapHBIC U JApyrue). HemoaBmkHbIE CBSI3U B TEXHUKE HA3BIBAIOT
coenuHeHUSIMU. COEIMHEHUS COCTOAT U3 COCUHUTEIBHBIX JIeTallel U MPUJIEraloluX 4acTei co-
eMHSAEMBIX JeTayieid, (opMa KOTOPHIX MOJAUYMHEHA 3a/a4e COSAMHEHUS. B OTACIbHBIX KOHCTPYK-
[UAX CHEUATbHbIE COSUHUTEIBHBIC IETATH MOTYT OTCYTCTBOBATh.

CoenuHeHus 1Mo NpU3HaKy BO3MOXKHOCTH Pa300pKH JIEJIAT HA pa3beMHbIC U HEPa3beMHBIC.

Pazvemuvimu HA3BIBAIOT COSAMHECHUS, KOTOPHIC Pa3beAUHSIOTCS 0€3 MOBPEKICHUS JeTalei.
K HUM OTHOCSTCS pe3b0OBBIC, MITTOHOYHBIE, 3y0UaThie U NMpoduiabHble coenquHeHus. O CHOBHBIM
pacyeToM COEIUHEHUN SABJISIETCS] pacueT Ha MPOYHOCTh. PacueT Ha MPOYHOCTH SIBISETCS OCHOB-
HBIM KpUTEpUEM JJisl pacyera Bcex coenuHeHuu. [Ipu 3ToM HE0OXOIUMO CTPEMHUTHCS K TOMY,
YTOOBI IPOYHOCTH COCUHAEMBIX M COCTUHUTEIBHBIX JeTaNe ObLIa OAMHAKOBOM.

Hepasvemnvimu Ha3pIBalOT COSAMHEHUS, Pa3beIMHEHNE KOTOPHIX HEBO3MOXKHO O€3 paspyiile-
HUS COCIUHSEMBIX JIeTalled WM COCNMHSIONEro Marepuana. K HUM OTHOCAT 3akJeNOYHBIE,
CBapHBIC KJICEBBIC, MMASTHbIC COSAMHEHUS, a TAK)KE COCTMHCHHS C HATSITOM.

Br16op Tuma coequHeHUs onpeaensieT HHKEHep.

Pe3vbosvie coeounenusn

Pe3bba — moBepXHOCTh, 0OOpa30BaHHAs MMPU BUHTOBOM JABHKEHHUH IIJIOCKOTO KOHTYpa MO IH-
JUHIPUYECKON MM KOHMYECKOW MOBEPXHOCTH. [IpuMeHseTcst Kak CpeicTBO COSUHEHUS, YIUIOT-
HEHHUS WM 00eCIIeYeHUs 3aJaHHBIX MMepEMEICHUI IeTaje MallluH, MEXaHU3MOB, IPUOOPOB U T.
m.
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Pe3n0oBbIe coenuHEHUS SBISAIOTCA HauOoliee COBEPIIEHHBIM, a MOTOMY MAacCOBBIM BUIAOM
pa3bEMHBIX coeIMHEHMN. [IpUMEHSIOTCS B OrPOMHOM KOJIMYECTBE BO BCEX MAIMHAX, MEXaHU3-
Max, arperarax " ysjiax.

Knaccugpukayusa pe3v6oswvix coeounenuil
OchosHble munvl pe3vo, UX CpaGHUMENbHASL XAPAKMEPUCMUKA U 001acmb NPUMEHEHUSL.
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Pe3n00BBIC (pa3beMHBIC) COSAMHEHUS BBIMOIHSIIOT C TIOMOIIBI0 Pe3b0OBBIX KPETICKHBIX JIeTa-
neit — 60sToB (puc.5), BUHTOB, IINUJIEK, PE3bOOBBIX MY(T, CTSDKEK U T. 11

Ha puc. 5 nerans 1 — pe3pba mumHApUYECcKas, HapyXHas; AeTalb 2 — pe3b0a MUINHIPH-
qyecKas BHyTPCHHSIS.

Puc. 5. bBoJar u raiixka
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Teomempuueckue napamempul pe3vouoi.

OCHOBHBIMH TIapamMeTpaMu pPe3bObl sBIsIOTCS (puc. 6): dopma u pasmep mpodwuis; d —
HaApYXHBIH AuameTp; d1 — BHYTpeHHUN auameTp (HOMHUHANbHbBIE 3HaueHus d u di1 oguHAKO-
BbI JUISl BUHTA W Tailky, 3a30pbl BO BHaJMHaX 00pa3yroTcs 3a CUeT MpedeibHBIX OTKJIOHEHUMN
pa3MepoB jauametpoB); 02 — cpemHuii quaMeTtp (IraMeTp BoOOpaXkaeMoro IIHHIPa, 00pasyromas
KOTOPOTO MepecekaeT pe3b0y B TaKOM MECTe, T/ie IIMPUHA BBICTYIIA paBHA HMIMPHHE KaHAaBKK); h —
pabouas BbICOTa MPOdUIIs, 10 KOTOPOH CONMPHUKACAIOTCS OOKOBBIE CTOPOHBI pe3b0 BUHTA U TalKH;
p — mar pe3bObl (paccTosIHME MEX1y OJHOMMEHHBIMU CTOPOHAMH COCEIHMX Ipoduinei, ume-
PEHHOE B HaNpaBJICHUM OCU pe3bOBbl); Ph — XOJ BUHTA JUIsl MHOT'03aXO/AHBIX Pe3b0, paBHBIN Hpo-
U3BEJICHUIO 111ara Ha YKMCJIO 3aX0J0B; ¢ — yroji Npoduis; y — yroia noabema (yroi noabema pas-

BCPTKU BHUHTOBOM JIUHHMU I10 CpCAHCMY ILI/IaMepr), KOTOpBIf/'I OIPCACIIACTCA KaK
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Puc.6. Ilpopunau pe3nd: a — merpuyeckasi; &6 — A0NHMOBasi; ¢ — TPYOHAsi UJIUHAPHU-
yeckasi;
2 — MeTPHYeCKasi KOHUYeCcKasi; 0 — TPYOHasi KOHHYECKAasi; ¢ — KPYIJias; e — MpPsMo-
yroJjibHas;
3 — TpamneueuaajJbHasi; ¥ — yNoOpHasi

[}

hi2

4

I1o waey pe3vbbl pa3ensOTCsS Ha OCHOBHBIE U Mellkue. MeJkue pe3nObl Ui TeX Ke TUuaMeT-
POB MMEIOT MEHBIIUHI IIar TOro ke Mpoduis, 9TO U B OCHOBHOM pe3nOe. [Ipumenenne Memkux
pe3b0 MeHbIle ocnabiseT cedeHwe aeTanei W Onarojmapss MEHbIIEMY YITy CIHpATH Hape3Ku
Jy4llle peloXpaHsieT COeAMHEHNE TPOTUB CAMOOTBUHUYMBAHHUS.

s nuametpos cBbitie 20 MM yke 00BIYHO MPUMEHSIOTCS MEIKUE Pe3bOBbI.

[Tpumep o6o3HaueHUS PE3BOBI:

M16x2 - ocHoBHas; M16x1,5 - menkas.

3nech: M - meTpudeckas; 16 - HOMUHAIBHBIN (Hapy>KHOW) AuameTp pe3bObl B MMm; 2 1 1,5 -
mIar pe3pObl B MM.

Ilo Hasnauenuro pe3vbvl 0eNAMCA HA KPenedcHvle, KPeneiCHo-yniomHaouwue u pesvowvl 01
nepeoayu OBUNCEHUSL.

197



K kpenexxHpIM pe3p0aM OTHOCAT METPUYECKYIO (puc. 6, a), nrorMoByto (puc. 6, 6) u crenu-
aTbHYIO (4aCOBYIO).

KpenexHo-yrioTHsomue pe3bObl UCIONB3YIOT B PE3bOOBBIX M3JEIHSIX, MpeAHa3HAYEHHBIX
KaK Ul CKpeIUICHHs JeTajeid, TaKk M JUIA CO3/aHusl TepMeTHYHOCTH. K HUM OTHOCSTCS pe3bObl:
TpyOHas MWIMHApUYECKas (CM. puc. 6, 8), TpyOHas KoHHYeckas (cM. puc. 6, 0), KOHUYECKas
JF0MoBasi, Kpyriaas (cM. puc. 6, e).

Pe3n0bl 17151 mepeayun ABMXKEHUS, IPUMEHSIEMbIE B Iiepejauax BUHT-TalKa: MpsIMOYTOJIbHAs,
TpaneueuanbHas, ynopHas (cMm. puc. 6, sc—iu).

OcHoBHble TUIIBI TpOdUiIei pe3pObl, MOKAa3aHHBIX Ha pUC. 6: @ — TPEYroJbHBIA; 3 — Tpare-
LEUJAIbHBIN; U — YIIOPHBIN; € — KPYIJIbI; 2/ — MPSAMOYTOJIbHBIN.

Mempuueckas pe3vba 16/151emcsi OCHOBHOU KPENeXCHOU pe3bOoll.

Mertpudeckas pe3pba (cM. Tab.1) ABIsSETCS OCHOBHBIM THUIIOM KpereXHO# pe3b0snl. [Ipoduiib
pe3b0bl yctanoBieH 'OCT 9150-81 u mpencraBisier coboif paBHOCTOPOHHHUI TPEYroJIbHUK C
yraom nipoduiiss @ = 60°. [Ipodwe pe3rObl HA CTEpPIKHE OTIUYAETCS OT Mpoduiis pe3sObl B OT-
BEPCTUH BEIMYMHON MPUTYIUICHHUS €ro BepIinH U BnaanH. OCHOBHBIMU MapaMeTpaMHu METpHUe-
CKOU pe3bObl SBIAIOTCS: HOMUHATIBbHBINA auamerp — d(D) u mar pe3nObl — P, ycTaHaBIMBacMbIe
I'OCT 8724-81 B MmmiutuMeTpax.

MeTtpuueckue pe3bObl ObIBAIOT C KPYMHBIM U MedkuM Inarom (tabdm. 2). ITo FTOCT 8724-81
KaXX/IOMY HOMHHAIIbHOMY pa3Mepy pe3bObl ¢ KPYITHBIM [IarOM COOTBETCTBYET HECKOIBKO MEITKHUX
nraroB. Pe3b0bl ¢ MENTKUM [IaroM MPUMEHSIOTCS B TOHKOCTEHHBIX COSUHEHHSIX JIsl YBETUYCHUS
WX TE€PMETHYHOCTH, JUIS OCYIIECTBICHUS PEryIHUPOBKU B IPUOOpaX TOYHONH MEXAHUKU U ONTHKH,
C LIEJIbIO YBEJIMYEHHUS COIPOTUBIISIEMOCTH J€Tajeii caMOOTBUHUMBAaHUIO. B ciyuae, eciiu quamer-
pBl M 1Iard pe3bd He MOTYT YAOBJIETBOPUTH (DYHKIIMOHAIBHBIM U KOHCTPYKTHBHBIM TPeOOBAaHU-
sm, BBesieH CT COB 183-75 «Pe3nba MeTpuueckas ais npudbopoctpoeHus». Ecnu onHoMy nua-
METPY COOTBETCTBYET HECKOJIbKO 3HAUEHHi 1IaroB, TO B MEPBYIO O4epe/lb MPUMEHSIOTCS 00Jb-
mve mard. J[mameTpsl U maru pes3b0, ykazaHHbIE B CKOOKaX, IO BO3SMOXXHOCTH HE TIPUMEHSIOTCSI.

B cnyuae mpuMeHeHHs] KOHMYECKOW MeTpuueckoi (cM. Tabi.1) pe3sObl ¢ KoHycHOCTBIO 1:16
npoduib pe3bObl, TMaMeTphl, Iaru U OCHOBHBIE pazMepbl ycraHoBieHbl ['OCT 25229-82. [Ipu
COEJIMHEHUH HAPYKHOH KOHMYECKOH pe3bObl ¢ BHyTpeHHel munuHapudeckoit mo 'OCT 9150-81
JIOJDKHO OOecrieuynBaThCcsl BBUHYMBAHUE HAPY)KHOM KOHHUYECKOW pe3bObl Ha TIyOMHY HE MEHee

0,8.

Ta6auna 2. Merpuyeckasi pe3n0a (pa3mepbl, MM)
d |Pe3bba c kpymHBIM m1arom |C MEJNKHM IIaroM
p ds d> p ds <h
6 |1 4,918 5,350 0,75(5,188 |5,513
8 [1,25 |6,647 7,188 1 16,918 |7,350
10 |15 |8,376 9,026 1,25|8,647 |9,188
12 11,75 [10,106 |10,863 10,647]11,188
(14)|2 11,835 |12,701 |[1,5 (12,376|13,026
16 |2 13,835 |14,701 |[1,5 (14,376|17,026
(18)|2,5 (15,294 (16,376 |1,5 [16,376|1-7,026
20 (2,5 |17,294 18,376 |1,5 |18,376/19,026
(22)|2,5 [19,294 20,376 |1,5 |20,376|21,026
24 |3 20,752 [22,051 |2 ]21,835|22,701
(27)[3 23,752 [25,051 |2 |27,835|28,701
IIpumeuanue. B Tabnuie NpUHATHL clenyronie o0o3HaueHHs: d — HapYXHBIA TUaMETp
pe3bObI (6omnTa);
p — mar pe3bObl; di — BHYTPEHHUI TMaMeTp Hapy»KHOH pe3bObl; 2 — cpeqHuid quamerp
HapYy>KHOH pe3bOBI.
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Jotimosas pesvba (cM. puc. 6, 6) OmHOCUMCSL K KDENeiCHOU pe3voe.

B HacTofiee BpeMs He CyIIECTBYET CTaHAApT, PErjaMEHTHPYIOIIMA OCHOBHBIE pa3Mepbl
moriMoBoi pe3bObl. Panee cymectBoBaBmmii OCT HKTII 1260 oTMeHeH, U IPUMEHEHHE TIOM-
MOBOM pe3b0ObI B HOBBIX pa3paboTkax He jomyckaercs. B CHI' ee npuMeHsIOT TOJIBKO ISl pe3b-
OOBBIX JIeTalel cTaphix, a Takke UMIopTHBIX MamuH (CILIA u ap.). JdoliMoBas pe3nda xapakre-
pHU3yeTCsl TeM, YTO UMEET TPEeYTOJIbHBIA Mpoduib ¢ yriaoM o = 55°, a auameTp u3Mmepsiercs B
JOMax, mar — 9uciIOM HUTOK pe3bObl Ha JutiHe B 1"

Drta pe3nba ObLIa CTaHAapPTH30BaHa IS HApYKHBIX auaMeTpoB d= 3/16" - 4" u yuciom Hu-
ToK Ha 1" ot 28 no 3. Ilpu o0o3HaueHUN AHONMMOBOI pe3bObl HAPYKHBIM JUAMETP YKa3bIBAIOT B
IONMax.

Tpybuyro yurunopuueckyro (puc.6,8) pe3vdy uUCnonb3yiom Kak KpenesjicHo-yniomusaiouyio. B
coorBercTBUM ¢ ['OCT 6367—81 TpyOHas mumuHApHUYecKas pe3bda uMeeT npoib JOHMOBOM
pe3b0bl, T.€. PaBHOOEAPEHHBIA TPEYTOJIBHHUK C YIJIOM MpPU BEpIIMHE, paBHBIM 55° (cM. Tabm.l).
JItst JTydInero yruioTHEHHUS pe3b0y BBIMOHSIOT C 3aKPYIJICHHBIM TPEYTOJIbHBIM TpoduieMm 0e3
3a30pOB M0 BBICTYNIaM U BHAJMHAM. Y CIIOBHOE 0003Ha4YeHHE Pe3bObl JaeTcs MO BHYTPEHHEMY
quameTpy (B JroiiMax) TpyObl, Ha KOTOPOI OHA Hape3aHa.

Pe3nba cranmapTuzoBaHa s quaMeTrpoB oT 1/16" mo 6" mpu umcne maros Z ot 28 mo 11.
HomuHanbHEI pa3mep pe3bObl YCIIOBHO OTHECEH K BHYTPEHHEMY JHAMETPy TPYObI (K BEIMUMHE
yCIIOBHOTO Mpoxoxaa). Tak, pe3pda ¢ HOMUHAIBHBIM JUAMETPOM | MM MMEET TUaMeTp YCIOBHOTO
poxoja 25 MM, a HapykHbIi quametp 33,249 mm.

TpyOHYyI0 pe3p0y MPUMEHSIOT JJI COSAMHCHUS TPYO, a TaKkKe TOHKOCTEHHBIX JETaJICH IIH-
nuHApudeckor Gopmel. Takoro poaa mpoduisb (55°) peKOMEHIYIOT MPH MOBBIIIEHHBIX TPeOOBa-
HUAX K TUIOTHOCTH (HETPOHHUIIAEMOCTH) TPYOHBIX coeauHeHui. [IpumeHstoT TpyOHYIO pe3bly
P COSAMHEHUH [UIUHAPUIECKON pe3bObl My(THI ¢ KOHUYECKOH pe3b0oil TpyO, Tak KaK B 3TOM
CiIy4ae OTIa/iaeT HeOOXOAUMOCTh B PA3TMYHBIX YIIJIOTHEHUSX.

Tpybnyro xonuueckyro (puc.6,0) pe3voy ucnoIb3yrom Kak KpeneirCcHo-yniomHowyio.

[TapameTpsl u pazmepsl TpyOHON KoHMUYeckol pe3bObl onpenenensl [OCT 6211-81, B coot-
BETCTBUU C KOTOPBIM Mpoduib pe3bObl COOTBETCTBYET NPO(UIIO JOWMOBOM pe3bObl (CM.
Ta61.1.2.1). Pe3pba cranmapTuzoBaHa A AuaMeTpoB oT 1/16" 10 6" (B OCHOBHOHM IIOCKOCTH
pa3Mepsl pe3b0bl COOTBETCTBYIOT pa3MepaM TPyOHOU HUIMHAPUYECKON pe3bObl).

Hape3atorcst pe3p0ObI Ha KOHYCE C yIJIOM KOHYCHOCTH /2= 1°47'24" (kak u i1 MeTpUye-

CKOM KOHMUYECKOH pe3bObl), 4TO COOTBETCTBYET KOHYCHOCTH 1:16.

Konnueckue pe3pObl 00ecneunBalOT TepMETUYHOCTh COEAMHEHHsS! pe3bOOBBIX JeTajeil 0e3
CHEIHUaNIbHBIX YIUIOTHEHUU. [IprMeHeHne KOHMYecKOoM pe3bObl MO3BOJIIET PE3KO YMEHBIIMTH
BpeMs (YroJl OTHOCHUTENBHOIO MOBOPOTA BHHTA M TaliKM) 3aBUHYMBAHUS U OTBUHUMBAHUSI, YTO
4acTO MMEET pelIarollee 3HaueHue Uil ObIcTpopa3OopHbIX coenuHeHuid. [IpumMensiercs pe3nda
JUI pe3bOOBBIX COECUHEHUH TOIUIMBHBIX, MACISHBIX, BOASHBIX U BO3AYIIHBIX TPYOOIPOBOIOB
MallMH U CTaHKOB. JIJi1 BO3MOXKHOCTH CBEPTBHIBAHUS KOHHYECKHX PE3b0 C HMJIMHAPUYECKUMHU,
6uccekTpuca yria npoduis konycHoi pe3sosl no 'OCT neprnenaukynspHa OCH.

IIpamoyzonvras pesvba (cM. pUC.6, o) omHOCUmMCsL K pe3bbam 07 nepedayu OBUNCEHUL nOO
HA2py3KOl, WMEET MPSAMOYTOJbHBIA WM KBaJPaTHBIA MPO(UIb;, TAAMETP M IIar U3MEPSIOT B
MuLIEMeTpax. [IpsMoyroyibHas pe3b0a He CTaHJAPTU30BAHA U MPUMEHSCTCSI CPAaBHUTEIBHO PEJI-
KO, TaK KaK Hapsay C MPEHMYIIECTBAMH, 3aKJIIOYAIOIIUMKCSA B Oojiee BHICOKOM Koadduimente
MOJIC3HOTO JICHCTBHS, YeM y TpanelenIaibHOW pe3b0bl, OHA MEHEE MPOYHA U CJIOXKHEE B MPOU3-
BojacTBe. Ee 3ameHstoT TpameneunaabHO — Oosiee yaoOHOW B M3roToBIIeHUH. [IpumensieTcs
NIPY U3TOTOBJICHUN BUHTOB, TOMKPATOB U XOJIOBBIX BUHTOB.
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Tpaneyeuoanvryio pe3vbdy (cM. puc.6, 3) wupoxo npumensiom 6 nepeoadax eunm-eaiika. OHa
MMEeT CHMMMETPUYHBIN TparenenaaabHbiii npoduib ¢ yrimom npodwmrs = 30°. (cm. Tabdm.l).
Jnis 4epBSKOB 4epBsUHBIX nepenad yroi npodunst « = 40°. OcHOBHBIE pa3Mephl JUAMETPOB U
IaroB Tpareueu1aaIbHON 0THO3aX0AHOU pe3bObl M quameTpoB oT 10 go 640 MM ycTaHaBiIu-
BatoT ['OCT 9481-81. Ilo cpaBHEHUIO ¢ MPSIMOYTOJIBHON TparnenenjaibHas pe3nda Mmpu OgHUX U
TeX ke rabapuTax uMeeT OONbIIYI0 TPOYHOCTh, O0JIee TEXHOJOTUYHA B U3rOTOBIIeHUH. Tpanere-
uajgbHasg pe3bda MPUMEHSETCs s TpeoOpa3oBaHus BpaLaTeIbHOTO ABIKEHHS B IOCTYATENb-
HOE MPY 3HAYUTEIBHBIX Harpy3kax W MOKeT ObITh 0JHO- U MHOro3axoauoi (I'OCT 24738-81 u
24739-81), a Taxke mpaBoil W yeBoil. TpameuennanbHas pe3pda MPH HCIOIB30BAHUM TaKH,
pa3beMHON MO OCEBOM IUIOCKOCTH (HAmpuUMEp, Y XOJOBBIX BUHTOB CTAHKOB), MTO3BOJISIET BBIOU-
paThb 3a30pbI IyTEM PaIHaIbLHOTO COMMIKEHUS MTOJIOBHH TaliKK MIPU €€ N3HAIIMBAHUH.

Pa3mepbl HEKOTOPBIX Tpanenen1aibHbIX pe3b0 npuBeaeHs! B Ta0u. 3. [Ipu o0o3HayeHun yka-
3BIBAIOT THUII, HAPYKHBIA TUAMETP U IIar pe3bObl B MUJUITUMETPAX.

Taboauua 3. TpaneuenganbHasi pe3bba (pa3mepbl, MM)
d|P |d2 |[d1 [d |P |d2 |ds
16|12 4|15 |13,5|50 (3 |48,5|46,5
14 (115 8 (46 |41
12|44 |37
20|12 4|19 |(17,5((55)|3 [53,5|51,5
18 |15,5 8 |51 |46
12|49 |42

3 |25 [23,5] |3 |58,3[56,5

26/5 23,520 |60 |8 |56 |51
8 |22 |17 12|54 |47
3 [30,5[28,5] |4 |68 [655

32(6 [29 |25 |(70)|10[65 |59
10 |27 |21 1662 |53

Ynopuyio pezvoy (cM. puc. 6, u) npumeHsAom 6 HANCUMHBIX BUHMAX C OOILULOU OOHOCTOPOH-
Hell ocesotl Hazpy3Kkou. YTIOpHas pe3bda, cranaaptuzoBanHas ['OCT 24737-81, umeer npoduib
HEpaBHOOOKOMW Tparenuu, 0J1Ha U3 CTOPOH KOTOPOM HAKJIOHEHA K BEpTHKAIM MO yriioM 3°, T.e.
pabouas cropoHa npoduiis, a Apyras — nog yriaom 30° (cm. Tabu.1). dopma npoduis u 3HaueHUE
JUaMETPOB I1aroB JJIsl yIOpHOU 0/1H03axoqHOU pe3b0bl yecTaHasnuBaeT OCT 10177-82. Pe3n0a
cTaHzapTu3oBaHa A nuameTpoB oT 10 1o 600 MM ¢ marom ot 2 10 24 MM U IPUMEHSETCS IIPU
O0JBIINX OJTHOCTOPOHHUX YCUJTUSIX, NEHCTBYIOIIUX B OCEBOM HAlpPaBICHUH.

3akpyrienue (cM. pa3mep e, puc. 6, 1) MOBBIIIAET IPOYHOCTh BUHTA. Y CJIOBHOE 0003HAaYCHUE
YIIOPHOU pe3b0BbI JIsl HapykHOTO Jauamerpa 80 mm u mmrara 16 mm — S 80 x 16, T. €. aHAJIOTUIHO
0003HaUEHHIO Tparelen1albHON pe3bObl.

Kpyenas pezvba. Kpyrnas pespba crangaptuzoBana. [Ipopunb kpyrioi pe3pObl 00pa3oBaH
JyTraMH, CBS3aHHBIMH MEXITY CO0O0H ydacTKaMu MPSMOM JIMHUH. YTOJI MEXIYy CTOPOHAMH IPO-
¢uns a = 30° (cm. Taba.1). Pe3pba nmpuMeHsieTcs OrpaHU4YeHHO: I BOJIOIPOBOIHOM apMaTyphl,
B OTAETBHBIX CIydasiX JIsi KPIOKOB MOJBbEMHBIX KPaHOB, a TaKXe B YCIOBHUSX BO3ACUCTBUS
arpecCUBHOM CpeJbl.

Peszvbo06vle coeounenus umerom pso cyuecmeeHHblX 00CMOUHCNG:
- BBICOKas HaAEKHOCTD;

- yn1o0cTBO COOpKHU-pa3OOPKH;

- MPOCTOTA KOHCTPYKIIHUH;

- leneBr3Ha (BCJICICTBHE CTaHIapTU3AIINH ),
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- TEXHOJIOTUIHOCTB;

- BO3MOXHOCTb PETYJTUPOBKH CHUJIBI CYKATHS.

Heoocmamku pe3bbo6vix coedurenutl:

- KOHIICHTpAIHS HAMPSDKEHUN BO BIAIMHAX PE3bOBI;

- HU3Kas BUOPAIIMOHHAsI CTOWKOCTD (CAaMOOTBUHYMBAHWE ITPH BUOPALIHH ).

Pe3b0b1 Mocym Obimb uzeomosnenwi:

- Hape3aHHEeM CIIECApHBIM HHCTPYMEHTOM — METYHMKAMHU, IUIAIKaMH (KaK BPyYHYIO, TaK ¥ Ha
crankax). [lns Hape3aHUsl HapyKHOH pe3bObl UCTIONB3YIOT Pa3IMYHbIC PE3Lbl, IUIAIIKH, pe3b0o-
BbIe TpeOCHKH U (pe3bl, a 111 BHYTPEHHEH pe3bObl — METYHKH. DTOT METO/I TPUMEHSIOT B MH/IM-
BUTyaJIbHOM IIPOM3BOJICTBE U IIPH PEMOHTHBIX padoTax;

- Hape3aHHEM PEe3LIOM Ha TOKapHO-BUHTOPE3HOM CTAHKE WJIM Ha CIELUAIBHBIX OOJITOHApE3-
HBIX CTaHKaX;

- (hpe3epoBaHrEM Ha CIICIUAIBHBIX Pe3b00PPE3epHBIX CTaHKAX. [IpUMEHSIOT Iyl Hape3Ku
BUHTOB OOJIBIIINX TUAMETPOB C MOBBIIIEHHBIMU TPEOOBAaHUSMH K TOYHOCTH PE3bOBI (XOOBBIE U
Ipy30BbI€ BUHTHI, pe3b0bI Ha BajlaX U T. 11.);

- HAKaTKOW Ha CIELUAJIbHBIX Pe3bOOHAKATHBIX CTAHKaX. DTUM BBICOKOIIPOU3BOAUTEIBHBIM U
JICIIEBBIM CIIOCOOOM HM3TOTOBJISIOT OOJBIIMHCTBO Pe3b0 CTAHAAPTHBIX KPENEKHBIX JeTalleh
(OonThL, BUHTHI U T. 1.). HakaTka CyliecTBeHHO yIPOYHSET pe3b0OBhIE JIeTalIH,;

- OTJIMBKOM YYT'YHHBIX, TJIACTMACCOBBIX, CTEKIISTHHBIX JETaleld M JeTajell U3 IBETHBIX CILIa-
BOB;

- BBIJIaBJIMBAHUEM JUIsI TOHKOCTEHHBIX JIeTalIel (HalpuMmep, U3 JIaTyHH).

Yecnoenoe uzoopasricenue pezvovt. FOCT 2.311-68

[TocTpoeHne BUHTOBOM MOBEPXHOCTH Ha YEPTEKE — AJIUTEIbHBIM M CIOKHBIM MpoIecC, Mo-
ITOMY Ha YepTexax M3IeNnil pe3rda nzodpaxkaercs ycnoBHo, B coorBercTBun ¢ [[OCT 2.311-68.
BUHTOBYIO JINHUIO 3aMEHSIOT IBYMS JIMHUSMU — CIUIOIIHOW OCHOBHOM M CIUIOIIHOM TOHKOM.

Pe3s0b1 moipasiensitoTes Mo PaclooKEHUIO Ha TIOBEPXHOCTH JIETalu Ha HAPYKHYIO U BHYT-
PEHHIOO.

Ycnosnoe uzobpasicenue pesvbul Ha cmepoicHe.

I
AN

Puc.7

Hapyxnast pe3p0a Ha cTepxHe (puc.7) n300pa’kaeTcs CIUIOMHBIMUA OCHOBHBIMU JIMHUSIMU TI0
HapY>XKHOMY JIMaMEeTPY U CIUIOIIHBIMU TOHKHMH — TI0O BHYTPEHHEMY IUaMeTpY, a Ha U300paKeHU-
X, TIOJIYYCHHBIX MPOCIUPOBAHUEM Ha TIJIOCKOCTh, MEPIECHIUKYISPHYIO OCH CTEPIKHS, TOHKYIO
JUHUIO TIPOBOJST Ha 3/4 OKPYKHOCTH, MPUYEM 3Ta JIMHUS MOKET OBITh PA30MKHYTA B JTFOOOM Me-
cte (He AOMyCKaeTCsl HAYMHATh CIUIONIHYIO TOHKYIO JIMHUIO M 3aKaHYMBATh €€ Ha OCEBOM JIMHUM).
PaccrostHre Mex 1y TOHKOW JTHHHMEW M CIUIONTHONW OCHOBHOW HE JOHKHO OBITH MeHbIne 0,8 MM u
Oonbiie miara pe3bObl, a acka Ha ATOM BUJE He M300paxaercs. I'paHuily pe3bObl HaHOCST B
KOHIIE MOJHOTO Tpoduis pe3bObl (10 Havanma cOera) CIUIONIHOW OCHOBHOW JMHHEH, €Cld OHa
BusiHa. COer pe3b0bl Mpu HE0OXOAMMOCTH N300PAKAIOT CIUIONTHON TOHKOW JTUHUEH.

201



Be3 cieza {6 (hezom

% ‘—]L . . Hedapes
tdez |
] 1

INMANNNN

Herafind

NRAARTANN Ji SN N | =

hot—— -— ] f

Puc.8
M3 TeXHOJOTrHYEeCKHX COOOpaKCHHMI HA YaCTH JETalM (CTEPIKHS) MOXKET OBITh OCYIIECTBIICH

HeZoBOA pe3bObl. CyMMapHO HENOBOJ Pe3bObl M COEr MPENCTABISIOT COOOW HEIope3 pe3bObl
(I'OCT 10548-80). Pazmep munbI pe3b0bI YKa3bIBaeTCs, Kak MpaBuiio, 0e3 coera.

Vcnosnoe uzobpasicenue pe3vovl 6 omeepcmuu

Puc.9

Buytpennss pe3pba — n300pakaeTcsi CIUIONIHON OCHOBHOW JIMHUEH MO BHYTPEHHEMY JHa-
METpPY U CIUIOIIHON TOHKOH — 1Mo HapykHOMY. Ecnu npu n300pa’keHuu TIyXoro OTBEpPCTHs, KO-
Hell pe3bObl pacroiaraeTcsi OJIM3KO K €ro JHY, TO JOIMYCKAaeTCsl H300pakaTh pe3b0y 10 KOHIA OT-
Bepctus. Pe3p0y ¢ HecTaHAapTHRIM MpoduiieM cieayeT n300paxars.

Ycnosnoe uzobpasicenue pe3vbul 6 coope.
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Puc.10

Ha pa3pe3ax pe3p00BOro coeiMHEHHs B M300pakeHNH Ha MJIOCKOCTH, apajlIeIbHOM ero ocH
B OTBEPCTHUH, MOKA3bIBAIOT TOJIBKO TY YaCTh PE3bObI, KOTOPasi HE 3aKphITa pe3b00il CTEPIKHS.

[IITpuxoBKy B pa3pe3ax U CEYEHUSAX IPOBOIAT JO CIUIOIIHOM OCHOBHOWM JIMHUHU, T.€. N0
Hapy>KHOT'O AMaMeTpa Hapy>KHOM pe3bObl U BHYTPEHHET 0 AMaMeTpa BHYTPEHHEH.
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Taouauna 4. YciaoBHoe n3odpaxkenne pe3nd

VY eII0B- O0o03HaueHNe pe3b0bl Ha UePTExKAX
HOe 000- Pa3Mep1,1, Ha I/1306pa)KeHI/I$1X B IIJIOC- | HA I/1306pa)KeHI/I$1X B
Tun pe3b6m 3Haue- YKa3bIBa- KOCTH, IIapaJlJICIbHOU OCH HJ'IOCKOC"EI/I, IEPIICH N~
Hue Tuma | emele  Ha | pe3bObI KYJISIDHOW OCH Pe3bObI
pe3sObl | yepTexe Ha B otBep-
Ha ctepkHe | B orBepcTumn
CTepkHe | cTHn
Merpuueckas Hapyx- _
C  KPYIHBIM HBII R n | I’///,///’/// . ' 7
marom ['OCT | M amametrp | ¥ E— l|= @
9150-81 (MMm) 75577 Mz 72
Hapyx-
Mertpuueckas HBI Oua-
C MEIKUM IIa- merp m | HMEAE M5 7 475
rom I'OCT | M mar Il
9150-81 PesbOb! ? ‘® N4
(Mm)
Tpaneue- Hapyx-
uaaneHas Of- HBIA 1ua- - - ten R o3
HO3ax0JHas METp W — [
TOCT 9484- | Tr mar ) —_— —4@
81 (CT COB pe3bOBI D
146-78) (Mm)
TpyOuast 1m-
TUHAPUYECKast YcnoBHOe Wi
FOCT 6357-| - 0003Ha- i
81 (CT CHOB YeHHe B — P
1157-78) JorMax
Konunueckas YcnoBHOE
JIOHMOBasT 0003Ha- I:i,:////// Y
Iroct e6l111-|K YeHHE B e L N ¥
52 JouMax | /a7 657 ST 47152
fOCT8111-32
Tpybnas xo-
HUYecKas
I'OCT 6211- YcnoBHOE . -—/A-l-\-j
81 (CT CBB|R 0003Ha- “ i &
1159-78): Re YeHHe B P i
Hapy)XXHas W JoHMax :
BHYTpPEHHSIS

s 0o6o3HaueHus pe3b0d MONB3YIOTCS CTaHAapTaMH Ha OTHAEIbHBbIE THIBI pe3rd. [l Bcex
pe3b0, KpoMe KOHMYECKUX M TPYOHOU IMJIMHAPUYECKOW, 0003HAUEHHUSI OTHOCSTCS K HApyKHOMY
JUaMEeTpy U IIPOCTABIIAIOTCS HAJl pa3MEPHOM JIMHUEH, Ha €€ NPOAOJDKCHUU WU Ha I0JIKE JIMHUK-
BBIHOCKH. O003HAYeHHsST KOHHUYECKUX Pe3b0 M TPYOHOH NHMIMHIPUYECKOW HAHOCST TOJIBKO Ha
IIOJIKC JIMHHUU-BBIHOCKH.
Pe3n0y Ha "epTexe yCIOBHO 0003HAYAIOT B COOTBETCTBHH CO CTaHAApTaMH Ha N300paKeHHE,
JUaMETPBI, IIaru U T. I.

Mertpuueckas pe3bba o6o3Hauaercs B coorBerctBuu ¢ ['OCT 9150-81.
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Mempuueckas pe3vba ioapa3AenseTcs Ha pe3b0y ¢ KpYIIHBIM IIaroM, 0603Ha4aeMon 0yKBOi
M ¢ yka3zaHMeM HOMHHAJIBHOTO JUAMETpa IMIMHIPUYECKON MOBEPXHOCTH, HA KOTOPOW pe3bda
BBINOJIHEHa, HanpuMep M 12, u pe3p0y ¢ MEJIKUM IaroM, 0003HauaeMoi yKa3aHHeM HOMHUHaJb-
HOTO AMaMeTpa, 11ara pe3bObl U MoJist A0NycKa, HanpuMep M24x2—-6g nnun M12x1-6H.

[Ipu o603HaUEeHUHM JIEBOH pe3bOBI MTOCIE YCIOBHOTO 0003HaueHus cTaBiat LH.

MHoro3axo/iHble pe3b0bl 0003HAYAIOTCSI, HAPUMED Tpex-3axoanas, M24x3(P1)LH, roe M —
TUN Pe3bObl, 24 — HOMUHAIBHBIA auaMeTp, 3 — xox pe3rObl, P1 — mar pe3sObl. [IpuBeneHHbIC
0003Ha4YeHHsI JI€BOW M MHOT03aXOJHOW pe3bd MOTryT OBITh OTHECEHBI KO BCEM METPHYECKHM
pe3bbam.

Mempuueckas xonuueckas pe3vba obo3nadaercs B coorserctBuu ¢ ['OCT 25229-82. B 060-
3Ha4YeHue pe3bObl BKIoYaoTcs OykBsl MK. [IpuMeHstoTCs COeIMHEHNsT BHYTPEHHEW LUIHMHIPH-
YeCKOM pe3bObl ¢ pe3b00il HapYKHOW KOHWYECKOW. PazMepsl 351eMeHTOB Npoduiiss KOHUYECKON U
nuMHapuueckoil pe3pd npuHumarotces no 'OCT 9150-81. CoeauHenue Takoro Tuma J0HKHO
obecrieunBaTh BBUHUYMBAHUE KOHUYECKON pe3bObl Ha T1youny He meree 0,81 (rme | — miuna pesn-
Ob1 0e3 cOera). O003HAUCHHE BHYTPEHHEH MIJIMHAPUICCKOW Pe3bOBI COCTOUT M3 HOMHUHAIBHOTO
AMaMeTpa, 1ara 1 HoMepa CTaHzapTa (manpumep: M20x1,5 TOCT 25229-82).
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Puc.11

CoenyHeHne BHYTPEHHEN LUIMHAPUYECKON pe3bObl ¢ HapyX HOW KoHM4eckoi (puc.11) o6o-
3Hayaercs 1poobto M/MK, HOMHHaJIBHBIM JHMaMETpOM, IIaroM M HomepoM cranaapta: M/MK
20x1,5LH TI'OCT 25229-82. IIpu OoTCYTCTBHH OCOOBIX TpeOOBaHWI K IUIOTHOCTH COCIMHEHUH
TaKOr0 Pojia WK MPU NPUMEHEHUN YIIOTHEHUH JUIsl JOCTHXKEHHSI TEPMETHYHOCTH TaKUX COEIH-
HEHUW HOMEp CTaHJapTa B 0003HAUEHUM COETUWHEHUN omyckaercs, Hampumep: M/MK 20x1,5
LH.

ITone nomycka cpeHero AuaMeTpa BHYTPEHHEW LUJIMHAPUUYECKON pe3bObl T0JKHO COOTBET-
ctBoBath 6H o I'OCT 16093—-81, a npenenbHOE OTKIIOHEHUE BHYTPEHHErO JUAMETpPa U Cpe3a
BIIQ/IMH BHYTPEHHEH IMIMHIPUYECKON pe3bObl MPUHUMAETCS B Mpezenax: BepXHee MpeJlesIbHOe
otkioHenue (+0,12)... (+0,15), a HukHee npeneabHOe OTKIOHEHHe paBHseTcs 0.

Tpybnas yununopuveckas pesvba. YciaoBHOe 0003Ha4YeHHE pe3bObl COCTOMT U3 OykBHI G,
o0o3HaueHHsT pazMepa pe3bObl, Kilacca TOYHOCTH cpenHero nauamerpa (A wim B). Jlns neBoi
pe3b0BI MpuMeHseTcs yenoBHoe obosHavenue LH. Hampumep, G1Y/2LH-B—40 mmuHa cBHMHYMBA-
HUS, YKa3bIBaeMasi P HEOOXOTUMOCTH.

CoenuHeHre BHYTpPEHHEH TpyOHOH IMJIMHAPHUYECKONW pe3bObl Kilacca TOYHOCTH A C Hapyxk-
HOUM TpyOHOI KoHMueckod pe3pboit mo 'OCT 6211-81 oGo3Hauaercs ciaeayroumm oOpa3oMm:
nanpumep, G/Rp—1Y>-A.

[Tpu 0603HaYEHNH TTOCATIOK B YHCIUTENE YKa3bIBACTCS KJIACC TOYHOCTH BHYTPEHHEH Pe3bObl,
a B 3HaMeHaTesle — HapykHoit. Hanpumep: G 1Y/>-A/B.

Tpybnas konuweckas pe3vba. B o003HaueHne pe3pObl BXOAAT OYyKBBI: R — i1 KOHUYECKOM
Hapy>XKHOU pe3bObl, Re — U1 KOHWYeCKOl BHYTpeHHEH pe3bObl, Rp — U1 IUIMHAPUYECKON BHYT-
peHHel pe3pObl M 0003HAUYeHHE pa3Mepa pe3bObl. [l meBoi pe3bObl qo0aBisroTcss OykBol LH.
VYcioBHBIN pazMep pe3bObl, a TaKkKe €€ AMaMEeTpPbl, U3MEPEHHbIE B OCHOBHOW IIOCKOCTH, COOT-
BETCTBYIOT MapameTpaM TPyOHOH MMJIMHIPUYECKON pe3bObl, MMEIOIIEH TOT K€ YCIOBHBINA pa3-
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Mmep. [loaTomy neranu ¢ TpyOHOH KOHMYECKOW pe3bOOW MOCTATOYHO YacTO MPUMEHSIOTCS B CO-
€IMHEHUSX C JETAIAMU ¢ TPYOHOW HMIMHIPUYECKOW pe3b0OoH, YTO 0OecredyrBaeT TO0CTaTOYHO
BBICOKYIO T€pPMETHYHOCTh coelnHeHui. Pe3p00Bbie coenuenus 0003HavaoTcs B BUAe Apodu, B
YHUCIIUTENIEe KOTOPOH YKa3bIBaeTcsi OyKBEHHOE 0003HAaUeHUE BHYTPEHHEH pe3bObl, a B 3HAMEHATe-
ne — HapykHOH. [Ipumep o6o3HaueHNUS:

%1% —A
6357-81.

Tpaneyeudanvuas pesvbda. YcinoBHOe 0003HAYCHHE TpaleleuaalbHON pe3bObl COCTOUT W3
OykB Tr, HOMHHAJIBHOTO qUaMeTpa, xona Pn m mara P. Hanpumep: Tr20x4LH-8H, rone LH —
o0o3HavyeHue JeBoil pe3pObl, 8H — 0CHOBHOE OTKJIIOHEHHE PE3bOBI.

[Tpu HE0OXOAMMOCTH BCJE 32 OCHOBHBIM OTKJIOHEHHEM Pe3bObl yKa3bIBACTCS JUIMHA CBUH-
yuBanus L (B Mm). Hampumep: Tr40x6-8g—85; 85 — nymHa cBUHYMBaHMS.

Pe3zvboa ynopuas. O6o3HaueHne pe3p0Obl COCTOUT U3 OYKBBI S, HOMUHAIBHOTO JUAMETpa, Il1ara
1 ocHOBHOTO oTKJIoHeHUsT S80x10—8H.

Jl1ig 1eBoii pe3p0bl ocie YCIOBHOTO 0003HAYEHUS Pe3b0bl yKa3bIBatoT OykBbl LH.

Jlist MHOT03aXO0THOW pe3b0bI BBOASAT JIOTIOJIHUTENIFHO 3HAUYEHHE X0Aa COBMECTHO C OYKBOH P
U 3Ha4yeHue mara. Tak, 1Byx3axoHas pe3bOa ¢ marom 10 mm o6o3nagaercst S80x2(P10).

IIpamoyzonvrnas pe3vba He cTanaapTu3zoBaHa. lIpu KM300pakeHUM MPSIMOYTOJIBHON pe3bObI
PEKOMEHAYETCS BBIYEPUNBATh MECTHBIN pa3pe3, Ha KOTOPOM IPOCTABISAIOT HEOOXOIUMBIE pa3Me-
PBL

Cneyuanvhvie pe3vowl. Ecnu pe3nda uMeeT cTaHIapTHBIA TPO(IIb, HO OTIMYAETCS OT COOT-
BETCTBYIOIIEH CTaHJIApTHOW pe3bObl AMaMETpOM WJIM IIAaroM, TO pe3b0a Ha3bIBaeTCs CIeIHalb-
HOH. B aTOM citydae k 0603HaueHUIO pe3bObl Jo0aBmsieTcs Haanuch Cn, a B 0003HAUCHUH PE3hObI
yKa3bIBAIOTCS pa3Mephl HAPY>KHOTO TMameTpa M mara pe3sObl, Hanpumep: Ci.M19x1]]. Pe3rba ¢
HECTaHJAPTHBIM MpoduUIeM n300pakaeTcs Tak, Kak 3TO MPEACTaBIeHO B 1.9 Tabn.1, ¢ HaHeceHU-
€M pa3MepoB, HEOOXOAUMBIX JJIS1 U3TOTOBJIECHHUS PE3bOBI.

- BHYTpPEHHsISI TpyOHas LMIMHApPUYEcKas pe3bda kmacca TouHoctd 4 mo 'OCT

Texuonozuueckue snemenmol p€3b6bl
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Pe3b0bl MeTpHrueckasi, 0IHOX0/10Bas, TpaneuenaaabHas, TpyOHas HWIMHAPUYEcKas, TpyOHas
KOHUYecKasi, KOHMUecKas JIIoiiMoBas ¢ yriom npoduist 60° UMEIOT TEXHOIOTHY€CKUE DIIEMEHTHI,
CBSI3aHHBIE C BBIXOJIOM Pe3bObl, K KOTOPBIM OTHOCSTCS: cOer, HeJlope3, MpoTouka U (acka.

Dacku pesvoosvie. [OCT 10549-80

dacku Ha CTEpKHIX U B OTBEPCTUSIX C pe3b00ii (KpoMe METPHUUECKON pe3bObl) UMEIOT (hopMy
YCEYEHHOT'0 KOHYyca ¢ yrioM npu BepuirHe 90° u BoicoToi Z. Dacku Ha METPUUECKON HapyKHON
pe3pbe UMEIOT yroJ Mpu BepiiuHe KoHyca 90° u 3aAaHHBIA IUAMETP MEHBIIIETO OCHOBAaHUS KO-
Hyca. dacku Ha METpUYECKO BHYTpEeHHEH pe3b0e MMEIOT YroJl MpH BepiinHe KoHyca 120° u 3a-
JAHHBIM uameTp OOJIBLIEr0 OCHOBAaHUS YCEYEHHOro KoHyca. dacku M300pa)aroT TOJBKO Ha
NPOCKINH, MapaIeIbHOW OCH pe3bObl, MM B CEYCHHM IJIOCKOCTHIO, MPOXOJIIEH depe3 OCh
pe3bObl. Ha nmpoekunu Ha m1ockocTh, NEPHEHAUKYIISIPHYIO K OCH pe3bObl, (hacKy HE MOKa3bIBAIOT.

®opmy U pa3Mepsl Gacok A HAPYKHOM METpUYECKOH pe3bObl, KPEeNeKHBIX M3/IEIHNA yCTa-
HaBnuBaeT [[OCT 1241466 (CT COB 215-82). OnpenenstomumM pa3MepoM CIYKUT Hapy>KHBIN
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nuametp pe3sobl d. DopMy 1 pasmepsl Hacok st BHYTPEHHEH METPUYECKOH pe3bObl yCTaHABIIH-
BaeT [[OCT 10549-80. OnpenensionM pa3sMepoM CIIY>KUT HapyKHbIH quamerp pe3sost D.

dopMy U pazmepsl Gacok s TpamneneuaanbHor pe3nosl ycranapimmuaeT ['OCT 10549-80.
OnpenensironmmM pa3MepoM CITYKHT IIar pe3nobl P.

®dopMmy U pazmepbl pacok s TpyOHOH KOHMUYECKOW pe3bObl 1 KOHUYECKOHN TIOMMOBON pe3b-
on1 ycranaBiauBaer ['OCT 10549—-80. OnpenenstomiuM napaMmeTpoM CIy>KUT YHUCIIO 11aroB pe3b-
Ob1 Ha mumuHE 25,4 MMm. @opmy u pa3mepsl (Hacok s TPYOHOUM IMMIMHAPUYIECKON Pe3bObl ycTa-
napnuBaer ['OCT 10549-80. OmnpenenstoiuM mapaMeTpoM CIIYKUT YHUCIIO IIAaroB pe3bObl Ha
JmHe 25,4 MM,

IIpomouku peszvbosvie. [ OCT 10549-80

Buympensan Hapympag
Rpgmovxd S
k]
Pexey
Aeyrsy
Puc.13

[IpoTouky (puc.13) nenaroT y KOHLA pe3bObl U BBIXOAA MHCTPYMEHTA U MOIY4YEHUS Pe3bOBbl
MOJIHOTO Tpo¢uis Ha BCeH JUIMHE CTEpXKHS WM oTBepcTusa. Ha ueprexax neranu mpoTodky
N300pakaloT YHPOIIEHHO M JIOTIOJIHSAIOT YEPTEX BBIHOCHBIM 3JIEMEHTOM B YBEIIMYEHHOM Mac-
mrraoe.

®opMy M pa3Mepbl MPOTOUYEK HAPY)KHOM pe3bObl (MpU BBITOJHEHUM Pe3bObl Hape3aHUEM)
ycranaBmuBaeT ['OCT 10549-80 (CT COB 214-75). OnpenensromuM pa3MepoM CITYKUT IIar
pe3b0ObI P.

®opmy U pazMepsl IPOTOUEK ISl BHYTpEHHEN MeTpuueckoi pe3bObl yctaHaBiubaeT [[OCT
10549-80. OnpenensromiuM pa3MepoM CIYyXKHT IIar pe3posl P.

dopmy u pa3Mepbl MPOTOUEK IS TparenenaanbHoi pe3bosl ycranaBmuBaer ['OCT 10549—
80. OnpeAenstomuM pa3MepoM CITY>KHUT LIar pe3bOsl P.

®opMy U pazMepsl TPOTOYEK Il TPYOHOW KOHUYECKON pe3bObl M KOHUYECKOW IIONMOBOI
pe3bOb1 ycranaBiuBaeT ['OCT 10549-80. OmnpenenstonM napaMeTpoM CIYKHUT YHUCIO IIAroB
pe3bObI Ha auHE 25,4 MM.

®opmy U pa3Mepsl MPOTOUEK JJs TPYOHOU numuHApudeckor pe3nobl ycraHaBiuaeT [[OCT
10549-80. OnpenensromuM mapaMmeTpoM CIyXKHUT YUCIIO IIaroB pe3bObl Ha JUTHHE 25,4 MM.

Koncmpykuyuu pe3v006vix 0emaneil u npumeHnaemole Mamepuaibl

OcHognbie pe3vOosvie KpenedcHvle Oemanu — 060IMmbvl, 8UHMbL, WNUTLKU, 2alKU, A MAKHce
waiidowvl u ycmpoiicmea, npedoxpansioujue pe3bboevie coeOUHeHUs. Om camoOmMEUHYUBAHUSA, 2dey-
Hble KoY.

bonmom (cm. puc. 14, a) Ha3pIBaeTcs pe3bOOBOE M3AETUE HUIUHAPUYECKON (MM KOHHYE-
ckoi) (GopMmbl, CHAaO’)KEHHOE Ha OJHOM KOHIIE TOJIOBKOW, a Ha JAPYroM pe3n00il, Ha KOTOPYIO
HaBUHYMBaeTcs eatika. Ha puc. 14, 6 noka3zaH BUHT.
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a) 6) 8)
Puc. 14. Tunsl pe3600BbIX COeIMHEHUIi: @ — 001TOBOE; & — COeINHEHH e
BHHTOM; B, I — cOeJHHeHHE IIMWIbKOI

Pe3nboBoe u3nenue NMIMHAPUIECKONH (POpPMBI, CHA0)KEHHOE Ha OJHOM KOHIIE TOJIOBKOI, a Ha
JpYroM pe3b0oi (ralikoi CIy>KUT J€Tajlb), HA3bIBAETCS GUHIMOM.

Bonramu (puc. 14, a) CKperuisitoT AeTanu He O4eHb OONBIION TONIUHBL. OTBEPCTHS B COENIH-
HSIEMBIX JICTAISAX BBIMOIHSAIOT HECKOJIBKO OOJIBIIETO AMAMETPa, YTOOBI MOYKHO OBLIO JIETKO BCTa-
BUTH OOJT, HE MOBpeAuB pe3bObl. C Topiia rooBKy 0601Ta 00TaYNBaOT HA KOHYC (CHUMAIOT (hac-
KYy), 4TOOBI cpe3aTh BEPIIMHBI YIIIOB MPU3MBI, KOTOPBIE MOTYT CO3[aBaTh 3aTPYAHEHUS TPH 3a-
XBaThIBaHUU KJII0YOM. BoaT Tpebyer /i pa3Menienust Talki MHOTO MECTa 4YTO YBEIMYUBAET ra-
OapuTHl U BeC KOHCTPYKIIMU. 3aTO, IPU OOPHIBE OH JIETKO 3aMEHSETCA.

BUHT MOeT UMeTh TOJIOBKY pa3HON (JOPMBI, B YACTHOCTU M HIECTUTPAHHYIO. BUHT BBEpPTHI-
BaeTCA B KOPIYC M MOITOMY TpeOyeT Majio MecTa Jjisl pa3MeIIeHus], YTO COKPAIIaeT pa3Mepbl U
Bec KoHCTpyKuuu. OgHako, mpu cOopke, pe3bba B kopmyce (B 0COOEHHOCTH YyT'yHHOM WJIH allio-
MHUHHEBOM) MOXET OBITH MOBpexaeHa. [Ipu oOpbiBe TPyOHO HM3BIIEYH OCTABIIYIOCS B pe3bOe
YacTh BUHTA.

Pe3p0y y 0ONTOB HakaTHIBAIOT WJIM HApPE3alOT HA 3arOTOBKAX, MOJYYEHHBIX TOpsYel BbICal-
KOl 13 npyTKa. bonThl Takke U3roTOBISAIOT U3 (PACOHHOTO MpyTKa (IECTUTPAHHOTO WM JPYroro
npoduIIs) Ha TOKAPHO-BUHTOPE3HBIX CTAHKAX MJIM aBTOMATaXx.

BosiTel M BUHTBHI HaXxoJAT IIMPOKOE MPUMEHEHHE BO BCEX OTPACIAX MAIIMHOCTPOEHUS JUIs
MOJTy9YEHHUsT Pa3beMHBIX coequHeHnid. OHM CTaHIapTH30BAHBI.

Koncmpyxmusnvie ¢popmer 601moé u eunmos. 1o hopme rooBKH OONTHI U BUHTHI OBIBAIOT C
HIECTUTPAHHOM TOJOBKOM (puc. 15, a), kBagpaTHoit (puc. 15, 6), nunuuaapuueckon (puc. 15, g),
nonykpyrnoit (puc. 15, ), moraiinoit (puc. 15, 0) ¢ yrmyOneHueM MOJ MIECTUTPAHHBIA KITIOY
(puc. 15, e) unu cnenuanbHyo oTBEPTKY (puc. 15, orc). meroTcs u apyrue KOHCTPYKLHMU TOJ0-
BOK.

BonTel, Kak MpaBwUIO, UMEIOT TOJIOBKY, 3aXBaThIBAEMYIO CHApPY)KH WHCTPYMEHTOM — raed-
HBIM KJIIOYOM, pHC. 15, @, 6, BUHTBl — CHELUAIbHBIM TOPLOBBIM KiItouoM (puc. 15, 6—orc) u ¢
20/106KAMU, TIPETIATCTBYIONIMMH MTPOBOPOTY BUHTA.

Tonoexku eunmog c napyscuvim 3axeamom. OOecreunBaOT HaUOOJBIIYIO CHITY 3aTSXKKU, HO
npu 3ToM TpedyeTrcst OoJbpIe MecTa s 3axBaTa KirodoM. [llmpokoe pacrpocTpaHeHHEe MOTydH-
Ja HIeCTUTpaHHas rojoBka (puc. 15, a,0), s KOTopoii TpedyeTcs MOBOPOT ra€YHOro Kitoya Ha
1/6 obopoTta 10 mepexBaTa 3a CIEAYIOIIUe rpaHu (MIPU YCIOBUHU, YTO KJIIOY HE MMEePEBOPAYNBACT-
csi). [l yMEHbIIEHHOM MIECTUTPaHHON T'OJOBKM HY)KHO MEHBIIIE MeCTa JJs pa3MelIeHUs. JTo
MO3BOJISIET CHU3UTh MAcCy KOHCTPYKIMH. B yCIOBHSX 4acTOro 3aBUHUYMBAHUS U OTBHHUMBAIOT U
IpY HaJTMYUU CBOOOJHOTO MPOCTPAHCTBA JJIS MIOBOPOTA KIIIOYA MPUMEHSIOT KBaJPaTHBIE FOJIOB-
KH, KOTOPBIE TIPU TEX K€ radapuTax UMEIOT 0oJiee MIMPOKUE TPaHHU.

T'onosxku ¢ mopyosvim 3axeamom. MOXHO pa3MeliaTh B yrIyOJeHUSAX, YTO YJIy4llaeT BHEII-
HUM BUJ, yMEHbIIAET rabapuThl U co3aeT yao0cTBa 00CIyKUBaHUSI MAlIMHEL. B 3aBUcHMOCTH OT
(bopMBI TPUMEHSAEMOT0 UHCTPYMEHTA TaKWE TOJIOBKU BBIMOIHAIOT: O BHYTPEHHUM ILIECTUTPAHHU-
KOM (cM. puc. 15,e). muieM noj1 0ObIYHYIO OTBEPTKY (CM. puc.15,8) WM C KPECTOBBIM IUTHIIEM
MOJ] CTIIELUANBHYIO OTBEPTKY (CM. puc.15, o). BUHTBI ¢ BHYTPEHHUM IIECTUTPAHHUKOM 00CITY-
’KHUBAIOTCS MPOCTHIM KJIOYOM B BHJI€ MU30THYTOTO MOJ MPSMBIM yIJIOM MPYyTKa HIECTUTPAHHOTO
npodwis. Illupokoe nmpuMeHEeHHEe BUHTOB C BHYTPEHHUM LIECTUTPAHHUKOM OOBICHAETCS TEM,
YTO MPOYHOCTh I'paHEl MIECTUTPAHHOTO OTBEPCTHSI MEHBIIE MPOYHOCTH CTEP>KHS BUHTA, U €ro
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HEBO3MOXXHO 000pBaTh MPH 3aTSDKKE, a TMPOIECC 3aTSHKKHU JIETKO MOUIaeTCsl aBToMaTH3auu. [o-
JIOBKM BUHTOB JIJIsl 3aBUHYHMBAHUS OTBEPTKOH (CM. puc. 15,e) MOryT OBITh HMIMHIPUYECKHUMH,
NOJYKPYTJIBIMUA, TOTAWHBIMA WM TIOJYIOTAWHBIMUA. [OJOBKH C KpPECTOBBIM IIIMIIEM (CM.
puc.15,0c) Gonee coBEepIICHHBI, TaK KaK TAKOW IUIUIL JTYYIIE COTPOTUBIISETCS OOMSITHIO.

Tonoexu, npensmemsyowue npogopomy. Ilonpa3aenstoT Ha TOJOBKU CIICIUAIBHONW (HOPMBI,
3aKJIaJbIBACMBIC B THE3Aa, UJIM I'OJIOBKU C IBYMA IapaJlJICIbHBIMUA paGOqHMH rpansiMu, 3aKJjIaJibl-
BaeMbI€ B M1a3bl, U KPYTJIbIC TOJIOBKU C YCUKOM, BBI3BIBAIOIIUE OOMSTHE JICTAIIH.

m |
looppee

a) 6)
Puc. 15. Buasi 00J1T0B M BUHTOB

KoHI1pl 60JITOB ¥ BUHTOB BBINOJHSIOT TUIOCKHMH (puc. 16, a), ¢ koHnyeckoi dackoit (puc.
16, 6) nu cepuaeckumu (puc. 16, ).

ERNITUF

Puc. 16. KOHCprKTI/IBHbIe 3JIeMeHThI 00JITOB, BUHTOB M IINMUJIEK

B 3aBucumocTH OT GOpPMBI CTEpKHS OOJTHI U BUHTHI OBIBAIOT C HOPMANbHLIM CIEPIHCHEM
(puc. 17,a); ¢ noozonoexom (puc.17,6); c TO4HO 0OPAOOTAHHBIM YMONUJEHHBIM CIEPAHCHEM IS TIO-
CTaHOBKM 0e3 3a30pa B OTBEpCTHE HM3-TIOA pa3BepTKu (puc.l7, B); cO cmepoicHem yMeHbUleHHO20
Oouamempa HEHApPE3aHHOW YaCTH ISl TIOBBIIICHHS YIPYTroi MOJATIMBOCTH U BBIHOCIMBOCTU MPHU

JUHAMUYECKUX Harpyskax (puc.17, r).
a) B) B) 1)

A

Puc. 17. ®opmsbI cTepskHs 00JTOB 1 BUHTOB

B 3aBHCHMOCTH OT TOYHOCTH M3TOTOBJICHUS OOJITHI M BUHTHI BBITOJHSIOT HOPMAILHOU U NOBbI-
UleHHOU TOYHOCTH.

B 3aBucuMocTH OT Ha3HaueHWMsI OOJITHI M BUHTHI OBIBAIOT 001ec0 HA3HAYEHUsl, YCMAHOBOUHbIE
U cneyuanvHule.

Bunmui, noxasanusie na puc. 18, nazviearomes ycmanogounvimu. VIX mpuMeHstoT 11 pukca-
I[UU TIOJIOKEHUS JIeTalei U MPeIOTBPAIleHHs] UX CIIBUTa, HAIIPUMEp, MPU COSAUHEHUH JIBYX Ba-
JIOB C IMOMOUIBIO BTYJIKHM M IIIMOHOK, OCEBasd q)HKcaHI/IH BTYJIKM OTHOCUTCIIBHO Bajla OCYIICCTB-
JSeTCsl ¢ TIOMOIIBIO YCTAHOBOUHBIX BUHTOB. BUHTEHI ¢ mIockuM TopiioM (puc. 18, a) MoxkHO Tipu-
MEHSATH MPU MAJIOH TOJIIMHE JeTajei; ¢ KoHnueckuM (puc. 18, 6) u crynendarsimu (puc. 18, 6,
2) — JIA ,Z[eTaﬂefl, HMCIOIIUX NPCABAPUTCIBHOC 3aCBCPJIMBAHUC. YcTaHOBOYHEIE BUHTHI HU3T0-
TaBJIMBAIOTCS HEOOJBINION UTMHBI C Pe3b00il MO BCcell MmuHe. BUHTHI ¢ 3aCBEpJICHHBIM KOHIIOM
(puc. 18, 0) UCMIONMB3YIOT COBMECTHO C IIAPUKOM).
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a) 6) 8) 2) 0)
Puc. 18. YcTaHOBOYHBIE BUHTDI

K cnenumansueiM 6ontam oTHoOcsATCS GyHIamMeHTHbIE (puc.19, a), 60aThI KOHYCHBIE IS OT-
BEepCTUH U3 — moJ pa3BepTku (puc. 19, 6), rpy30BbIe BUHTHI (PBIM-00JTHI, puc. 19, B) u MHOTHE

I[py1“I;Ie.

Puc.19. [Ipumeps! cniennajabHbIX 00JITOB

lnunvku. Ha puc. 14, 6, 2 noka3ana mmwibka. LlInuneku npuMeHsIoT, KOrjaa 1o KOHCTPYK-
TUBHBIM OCOOEHHOCTSIM COEAMHEHUHN YCTAHOBUTH OOJIT WJIM BUHT HENb3d W KOTJa IO YCIOBHIO
SKCIUTyaTaluu TpebyeTcs yacTtas pa3bopka U cOOpka COCTUHEHMs AETalei, OHa U3 KOTOPBIX
umeeT OoJbIIyI0 TONMIMHY. [[puMeHeHe BUHTOB B 3TOM Clly4ae MPUBEIIO Obl K MPEX/IeBPEMEHHOMY
M3HOCY pe3bObl I€TalId IIPU MHOTOKPATHOM OTBUHYMBAHUM U 3aBUHUYMBaHUU. [Ipy nuHaMuyeckux
Harpy3kax MpOYHOCTh LIMWIEK BBILIE, YeM MPOYHOCTh O0sTOB. LIINMMiIbKy BBUHUMBAIOT B JA€Talb
IIPM NIOMOIIM TaliK¥, HAaBUHYEHHOW IIOBEPX IPYrov ralkM WM IPU MOMOIIU CIIEIUAIBHOTO
LINMWJIBKOBEPTA.

[[Inunpka — pe3p0oBoe M3eINe HMINHAPUYECKOW (POpPMBI, UMEIOIIEe ¢ 000X KOHIIOB pe3b-
OblI, OZJMH KOHEIl KOTOpOH (TOJIOBKA) BBUHUUBAETCS B JIETajb, U YEr0 UMEET C 3TOW CTOPOHBI
TYTYIO Hape3Ky, a Ha Apyroil HaBUHYMBAETCs raiika. Pe3ap0oBoe uzenue, mokazaHHoe Ha puc. 14,
2, MOXHO Ha3BaTh OOJITOM-IIIHIBKOM.

[Ipu pa3zbopke CBUHYMBAETCS TOJIBKO raifka M Tyras pe3b0a B KOpITyce HE MOBPEXKIAETCH.
[nunpKyu peKOMEHYETCsl IPUMEHATD ITPU YyT'YHHBIX WM aJIFOMUHUEBBIX KOPITyCax.

HInmmekn mensart Ha nBa tuna mo [OCT 11765-81: ¢ mpotoukoit (puc. 20, a); 6e3 MpoTOUKH,
co cOerom pe3rObl Ha MocagoyHoM KoHIle (puc. 20, 6). OnuH KOHEI MIMUIHLKA BBUHUYHNBACTCS B
TEJO JAeTalu 0 OTKa3a ¢ 3aTSHKKOM Ha cOer pe3bObl (IIMUiIbKa BBUHUMBAETCS, HAIPUMeEp, C IMO-
MOIIbIO IBYX raek, puc. 30, a). Jluamerp pe3pObl Ha 000MX KOHI[AX IIMUJIBKH, KaK MPaBHIIO, OJIU-
HakoB. [ yOuHa BBHHYHBAHH | 3aBUCHT OT MaTepHaia JeTajau, OMPeaesIieTcs Mo Taor. 5.

il

Puc. 20. KoHCTpyKIIUU IINTHJIEK

Ta6auna 5. MUHUMAJIBLHAs. OTHOCHTEIbHAS IJIMHA 3aBUHYMBAHMA | B KOPIYC MIMUJIEK
(BUHTOB), M3rOTOBJIEHHBIX U3 PA3JIHYHBIX MATEPHUAJIOB
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P crasbHOI l,/d IIpU MaTepHrajie Kopryca (0-6 , MIla)

mnuibkd  (BUH-|Crams  |dropamo-  |bponsa  [Uyryn  |CunmymuH

ta), MIla (300- munwmii (360-((250-200) |(180- (160-
400) 400) 250) 200)

400-500 0,8-0,9 10,8-0,9 1,2-1,3 1,3-14 |1,4-2,0

900-1000 1,6-20 |[1,6-2,0 1,8-2,2 1,8-2,2 |2,0-2,5

T aiiku. BONTHI ¥ IMUIBKKA CHAOKEHBI TaliKaMHU.

laitku mmeror pasnuunyro (opmy. Hamboree pacmpocTpaHeHbl miecTUrpaHHble raidku. Ha
puc. 21 moka3aHbl HIECTUTPAHHBIEC TAKH, TPUMEHsEMbIE B MAIIMHOCTPOCHUH: @ — C OJHOM dac-
KOW; 6 — ¢ 0JfHOH (hacKOM M MPOTOYKOM; 8 — MPOPE3HBIE; 2 — KOPOHUYATHIC. ¥ KOPOHYATHIX TacK
JUIsl YCTAHOBKHM CTOIOPHBIX IITUIMHTOB BBHIMOJIHEHBI TIpope3u. IMeIoTcs U Ipyrue KOHCTPYKTHB-
HbI€ PAa3HOBUJHOCTU LIECTUTPAHHBIX rack. B 3aBUCMMOCTH OT BBICOTHI IIECTUIPAHHbIE TalKU
OBIBAIOT HOPMAJIbHBIC, BRICOKHE U HU3KKE. BBICOKHE TallKi MIPUMEHSIOT MPH YacThIX pa30oopKax
u cOopkax Juisi yMEHbIIEHUS U3HOca pe3bObl. [Ipope3Hbie 1 KOpOHUYATHIE TalKU TaKXkKe BBIMOJ-
HSIOT BBICOKUMU. B 3aBUCHMOCTH OT TOYHOCTH M3TOTOBJICHUS IIECTUTPAHHBIC TAKK, aHAJIOTHYHO
0onTam, OBIBAIOT HOPMAIBHOM U MOBBIIIEHHOW TOUYHOCTH. JlJisl KperaeHus MOAIIUITHIKOB Kade-
HUS, PYJEBOTO YCTPOMCTBA B BEIIOCUIIEIAX, MOTOIMKIIAX M JIPYTUX MAIIMHAX MPUMEHSIOT KPYT-
Jble Taiiku co numnamu (puc. 21, 0). [Ipu yacToM OTBUHYMBAHHUY U 3aBUHYUBAHUU C HEOOJBIION
CHUJION 3aTSKKU MPUMEHSIOT raiku-6aparku (puc. 21, e, o).

BE
I
mﬁi [ am

o) e) X)

Puc. 22. I'alikn

Ha puc. 22: 6 — mecturpanHas raiika ¢ AByms (gpackamu JUist OOJBIINX OCEBBIX HArpy30K, &
— IIeCTUTrpaHHas raiika ¢ ogHoON (ackoi JUIsl HE3HAUUTEIbHBIX OCEBBIX HArpy30K; J# — LIECTH-
rpaHHas raiika ¢ TIyxXuM pe3bOOBBIM OTBEPCTHEM; 3 — IIECTUTPAHHAs Tailka ¢ OypTHUKOM; U —
Kpyriiasi Tailka ¢ HaKaTKOM W yriyOJieHHeM IMoj K4, K — KpyIJias railka ¢ OTBEpCTHSIMH Ha
TOpLE N0 KII0Y.

Pe3vbos6oe coedunenue mnecmanoapmuvimu oemanamu. IIoMUMO pe3bOOBBIX COEAMHEHHH,
OCYIIECTBIISIEMBIX IIPH IMOMOIIN CTAHIAPTHBIX KPETICKHBIX JeTajel, HaXOIiT IMIUPOKOE MpUMe-
HEHUE pe3b0OBBIC COCAMHEHHUS, B KOTOPBIX Pe3b0a BBIMOIHICTCS HEMOCPEACTBECHHO Ha JCTANSX,
BXOJSIIINX B COSTUHEHHE.
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Ha puc.23 npencrasieHo coeauHeHue Tpyobl 1 co mtyrepoM 2, OCyImecTBIseMbIe TIPH T10-
MOIIM HAaKUIAHON raiiku 3 W BTYJKU 4, NPIKUMAOIIEH KOHHYECKYIO pa3BajbIIOBAHHYIO YacTh
TPyOBI K ITYLIEPY.

“““‘;-:‘:«’_-" I///://///#/I/ﬁﬂ

1o

Jaman L

o “?:“:2({(@(,,,//////%

Puc.23

Mamepuanwi pe3vbosvix demaneu. [lpu BeIOOpe MaTepuana s pe3bOOBBIX JeTalieil yUUTHI-
BalOT BEJIMYMHY U XapaKTep Harpy3KH (CTaTUYecKasl WM MepeMeHHas), yCIoBuUs paboThl (TemIe-
patypy, KOppO3HUIO | T. 1I.), CIOCOO U3TOTOBJICHUSI.

CrangapTHble KperexHble U3JeNusl OOIIero Ha3HAuYeHUS W3TOTOBIISIIOT M3 YIJIEPOJIUCTHIX
ctasieit Tuna craib 10 — cranp 35. DT cTanu, Mo3BOJISIFOT U3TOTOBUTH OOJIBLINE MAPTHH OOJITOB,
BHUHTOB, Ta€K METOJOM XOJIOJIHOM BBICAIKU C MOCIEAYIOLIEH HaKaTKON pe3bObl. JlernpoBaHHbIE
ctanu 35X, 30XT'CA npuMeHSIOT 1711 BRICOKOHATPY>KEHHBIX JIeTajeil MpU MEPEeMEHHBIX U ylap-
HBIX Harpy3kax. MexaHnueckue CBONCTBA KPEMEKHBIX U3JIEIHIA OMPENeSIOTCS Kak MaTepralioMm,
TaK ¥ TEXHOJOTHUEW M3roToBjieHUs. CTaHAapTOM MPEAYCMOTPEHO HU3TOTOBJICHUE CTAIBHBIX 00JI-
TOB, BUHTOB U INWiIeK 12 kimaccoB npoyHocTH oT 3,6 no 14,9. IlepBoe unciao, yMHOKEHHOE Ha
100, yka3piBaeT MUHUMAJIbHOE 3HaUe€HUE BpeMeHHoro comportuienus (MIla), a mpousBeaeHue
nepBoro Ha BTopoe u Ha 10 — mpenen Texkyuectu (MIla). Hanmpumep, knaccy npounoctu 5.8 co-
oreercTByeT 0, = 500 MIla u o, = 400 Mlla. /lexopaTuBHBIC BUHTBI 1 TaliK/ BBIIOIHSIIOTCS U3

[[BETHBIX METAJUIOB U IUIacTMacc. BbiOOp MaTepuasioB, Kak W BCeX MapaMeTpoB pPe3bOOBBIX CO-
€MHEHUH, OTIpeieNIieTCsl pac4€TOM Ha MPOYHOCTbD.

H3zobpasicenue na uepmedsicax pazvemuvix coeounenut. 'OCT 2.315-68 mpemycmaTtpuBaet
VIPOIIEHHBIE U YCIIOBHBIE N300paXKEHUS KPETIeKHBIX JIeTaneil Ha COOPOYHBIX YepTeikKax.

[Ipu ynpouieHHbIX n300pakeHusix (puc.24) pe3pda MoOKa3bIBAETCS M0 BCEH JJIMHE CTEPIKHS
KpeneXxHo pe3r00Boit getanu. Dacku, CKPYIIICHUS, a TAKXKE 3a30Pbl MEXKAY CTEPKHEM JI€TAIH U
OTBepcTHEM He m300pakaroTcs. Ha BHgax, MoydeHHBIX MPOCHUPOBAHUEM Ha TUIOCKOCTH, MEp-
NEHIUKYISPHYIO OCH Pe3bObl, pe3pda Ha CTepKHE N300pakaeTcst OJHON OKPYKHOCTBIO, COOTBET-
CTBYIOIIIEH Hapy>KHOMY JuaMeTpy pe3bObl. Ha aTux ke BUgax HE M300pakaroTCs MIaioObl, pu-
MEHEHHBIE B COE€IMHEHUH.

Coeounenue bonmom ynpowennoe. ' OCT 2.315-68

fth
M

Puc.24

[Tpu n300pa>keHnn OOJITOBBIX COCIUHEHHM pa3Mepbl 00JITa, TAMKW U MIaliObl OepyTes Mo co-
orercTBytommM ['OCTam. Ha yueOHbIX cOOpOUYHBIX UepTexkaxX, C IEeJbI0 SKOHOMUH BPEMEHH,
00JIT, TaliKy U maii0y peKOMEHIYeTCsl BRIUEPUYMBAThH HE MO BCeM pa3MepaM, B3aThiM u3 [[OCTa, a
TOJILKO IO €ro JuameTpy M jjuHe ctepxkHs. OcTajgbHble pa3Mepbl OOBIYHO OIMPEEIISIOTCS 10
YCIIOBHBIM COOTHOILIEHUSIM 3JIEMEHTOB 00JITa M TaliKU B 3aBUCUMOCTH OT IMaMeTpa pe3bObl.
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Coeounenue wnunvkot ynpowenuoe. I OCT 2.315-68

o
S
“ :/ /‘; |

#

Puc.25

[Ipu BeIYEpUMBAaHUY HA COOPOUYHBIX YEPTEXKAX MIMUIECYHOIO COETUHEHUS PEKOMEHAYETCS, KaK
npu OGOJNTOBOM COEAMHEHHUH, MOJb30BATHCSA YCIOBHBIMU COOTHOILIEHHSMH MEXIY AUAMETPOM
pe3b0bl d ¥ pa3MepaMu 3JIEMEHTOB FAWKH U I1alHObI.

Jlnuny |1 BBHHYKMBaeMOro (moca04HOr0) KOHIIA IMUIBKY BHIOUPAIOT B 3aBUCHMOCTH OT Ma-
Tepuana AeTalu.

Coeounenue sunmom ynpowennoe. I OCT 2.315-68

B BuHTOBOM coenuHeHuH (puc.26), Kak U B IINUIEYHOM, Pe3b0OBas 4YacTh BUHTAa BBUHYMBA-
eTcs B pe3p0oBOe OTBepcTUe JeTaiu. I'paHuna pe3bObl BUHTA JOJKHA ObITh HECKOJBKO BBIIIE
JUHUM pa3zbeMa JieTaneil. BepxHue netanu B OTBEPCTUSIX Pe3bObl HE UMEIOT. MexXly 3TUMHU OT-
BEPCTUSAMH U BUHTAMHU JOJKHBI ObITh 3a30Dbl.

Puc.26

Llati6wr. Tlop raiiku, roJoBKHU O0JTOB M BUHTOB, KaK MPaBUIIO, YCTAaHABIHUBAIOT IIAH0ObI.

Hasnauenue waiib — ygenuuenue ONOPHOU NOBEPXHOCMU U NPeOOXpaneHue oemaetl om 3a-
oupos.

Jlst cronopeHust (KOHTPOBKH) CITy»KaT CrielHaIbHbIC 11aitosl. Hanbonbiiee pacnpocTpanenue
B MAIIMHOCTPOEHHUHM TMOJYyYHIIM MIalObl Kpyrisle (puc. 27, a). IlepBble M3rOTOBISAIOT IITAMIIOB-
KOH, BTOpble 00pabaThIBalOT Ha TOKAPHBIX CTaHKaX. TonmuHa maifObl U HapyKHBINA TUaMeTp 3a-
BUCAT OT Juamerpa pe3nOoBoro mzaenus. lllaii0y mimockyio KBajpaTHYI WM 0co00il (popmel
(puc.27, 6) IPUMEHSIOT JUIs CTOIIOPEHUS TallKy; KPYTIIYIO JIETECTKOBYIO (puc. 27, 8) — st CTO-
MOPEHUS KPYIJIBIX TaeK CO HIIUIIAMU; KPYTIYI0 NPYKUHHYIO (pUcC. 27, 2) — Ul CTOIIOPEHHS JIt0-
Obix raek. 11laitObr mpyxunHble u3roraBiauBaioTcs U3 Ct.65I" ¢ TepmMooOpabOTKOM, OTrHOHBIE
IUTACTUHBI U IPOBOJIOKA 114 3aBsi3bIBaHus - u3 Cr.1.

Puc.27. lllaiion!
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l'aeunvie 3amxu. Bo usbesicanue camoomeuH4usanus 2aex, SUHMO8 NPUMEHSIOM 0coOble
yempouicmea, Hasvléaembvle 2aeYHbIMU 3AMKAMU.

Cy1iecTByeT 04eHb MHOTO CIIOCOOOB CTOMOPEHMS (KOHTPOBKH) WJIM MPEIOXPAHEHUS TaeK OT
camMooTBUHYMBaHUSA. CaMOOTBUHUMBAHUE PA3pPyIIAET COSAUHEHUS U MOXKET MPUBECTH K aBapHH.
[IpenoxpaneHue OT caMOOTBUHYMBAHUS Ba)KHO ISl TIOBBIIICHUS HAJIEKHOCTH PE3bOOBBIX CO-
€IMHEHUH U COBEPIICHHO HEOOXOIMUMO MPH BUOpaNUsiX, IEPEMEHHBIX M YIapHBIX Harpys3kax. Buo-
palyy MOHWKAIOT TPEHHE U HapYyIIAIOT YCIOBUE CAMOTOPMOKEHUS B pe3boe.

1. CTronopenue JOMOTHUTENBHBIM TpeHUuEeM (puc.28), 3a CUET CO3/1aHUsl TIONOJIHUTEIbHBIX CHJT
TPEHMUsI, COXPAHSAIOIINXCSI IPU CHATHH C BUHTA BHEIIHEH HAarpy3kH (KOHTpraika, BOCIPUHUMAIO-
I1asi OCHOBHYIO OCEBYIO Harpy3Ky,  OCHaOJISIomas CUIIy TPEHUS U 3aTSDKKH B pe3b0e OCHOBHOM
raiiku, Heo0Xo/MMa B3alMHAs 3aTsDKKA raek; CAMOKOHTPSILIKECS TallKi ¢ PaJualbHBIM HATATOM
pe3bObI Tocye Hape3aHHst Pe3bObl M TUIACTHYECKOTO 00KaTHsI CHIEIMATbHON MIEHKN Tailku Ha 3J1-
JIUTIC; CAMOKOHTPSIINECS Tailku C HECKOJIbKUMHU PaJUuaIbHBIMU MPOPE3SIMU; TAKU C MOJIMAMU JI-
HBIMH KOJIbLIaMH 0e3 pe3bObl, KOTOpasi Hape3aeTcsi BUHTOM IpPU 3aBHHYMBAHHUH, 00ECIICUUBAIOT
0O0JIbIINE CUITBI TPEHUS, B BUHTE MIPUMEHSIOT MOJHMAMHIHYIO TPOOKY; KOHTpraiika llaHroBOTrO TH-
na (cBepxXy) HpW HABUHYMBAHUU OOKMMAETCS HAa KOHUYECKOW MOBEPXHOCTH; apOYHOTO THUIIA
(cHM3Y) MpU HABUHYMBAHHUK pa3ruOaeTcs M pacKIMHUBAET pe3bOy; MPYKUHHBIE MANHObI, YCHIIH-
BAaIONIME TPEHUE B pe3b0e; MPYKWHHBIE MIAH0bI C HECKOJIBKIMH OTOTHYTBIMH YCHKAMH; CICIH-
albHbIC BUHTHI Y€pe3 MEIHYIO WM CBHHIIOBYIO TPOKIIAIKY WU Ae(POPMUPOBAHUEM TaliKH C TPO-
pe3sMU, MEePIEeHANKYIIPHBIMU OCH, TPUMEHSIOT IPH CITIOKOWHBIX HArPy3Kax.

‘L[

Puc. 28. Ctonopenue 3a c4éT A0MOJHUTEIbHON CUJIbI TPEHUS

2. CromnopeHue CrerualbHbIMUA 3aMUPAOIIMME dIeMeHTaMu (puc.29), TOIHOCTHIO UCKITI0Ya-
IOIIMMHU CaMOIIPOU3BOJIbHBIN ITpoBopoT raiiku (mrminHTel [OCT 397-79 crubaemsbie U3 mpoBOJIO-
KU TOJIYKPYTJIOTO CEYEHHsI IIJIOCKUMH CTOPOHAMM BHYTPh, UX BBINAJCHHUIO MPENSTCTBYIOT NETISA
U pa3orHyThle KOHIBI; maiiobl ¢ mankamu ['OCT 3693/95-52, ogHa U3 KOTOPBIX OTTHOaeTcs 1Mo
IpaHy TaliK, a Apyras MO I'paHu JeTalH, CTOIOPEHHE TaKMMH Iaibamu, Kak M LIIUIMHTaMH,
BEChbMa HaAEKHO U IUPOKO pacrnpocTpaneHo; maiosl ¢ nankamu ['OCT 11872-80 cromopsr raii-
KH CO IUIMIIAMU TPU PEryJIMpPOBKE MOANIMITHUKOB Kaue€HUs Ha Baly, BHYTPEHHUN HOCHK OTruba-
€Tcs B KaHaBKY BMHTA, a HApY)KHBIE JIAIKW — B IUIMLBI TalKK; 0OBs3Ka TOJIOBOK OOJTOB MPOBO-
JIOKOW 4epe3 OTBEPCTHsI B TPYIIOBBIX COEAMHEHMSIX C HATSHKEHHEM MPOBOJIOKM B CTOPOHY 3a-
TSKKH OOJITOB.

)\

‘-

Puc. 29. Cronopenue 3anupariMMu 3JIeMeHTAMHU
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3. U, HakoHel], CTOMOPEHUE MOXKET BBIMOIHATHCS TAKKe IUIACTHYECKUM Ae(opMUpOBaHHEM
VI TIPUBAPKOM MOCIIE 3aTSKKH.

BeImie onmcanbl HEKOTOPBIE KOHCTPYKITUU Ta€YHBIX 3aMKOB (cM. puc. 27, 6— 2). [lpu ycra-
HOBKe KoHTpraiiku 2 (puc. 30, a) cozaeTcsi JONOJHUTENbHOE HATSHKEHUE U TPEHUE B pe3boe, Mo-
TOMY CaMOOTBHHYMBaHME raiiku 1 3arpyansercs. [Ipu yctaHOBKe NpyXHUHHOM 1maiiObl (cM. puc.
30, 2) caMOOTBMHYMBAHHME HCKIIIOUAETCS 3a CYET yNpyroct maiosl. Kpome Toro, ympyrocrts
ATOM IIaii0bI 3HAYUTENHHO YMEHbIAET BUOpanuu raiiku. [Ipu ycranoBke muHTa (puc. 30, 6, 6)
WIM TIpU O00BSI3KE rpymnmbl 00aTOB MpoBOJiokoW (puc. 30, 2) raifka >KeCTKO COEIUHSIETCS CO
cTep>kHeM OonTa (mmuibku). MHOra raifki KecTKO COSUHSIIOT C AETaIbl0 C MTOMOIIBIO CIIELH-
aJTbHOMN I_Ha§6bj (cm. puc. 27, 6), nnanku (puc. 30, 0) u T. 1.

2

N

)
Puc. 30. KoncTpykumu rae4yHbiX 3aMKOB

Hucmpymenm o1 3a8uHYUBAHUS U OMBUHYUBAHUSA. 3aBUHUUBAIOT M OTBUHYMBAIOT BHHTHI U
raiiku (KpoMe BUHTOB CO LUTHIIEM IO/ OTBEPTKY) Kitouamu (puc. 31).

JI7isi BUHTOB ¥ Ta€K C IIECTUTPAHHBIMU U KBAJIPATHBIMU TOJIOBKAMH TIPH HAJIMYMK CBOOOJHOTO
JI0CTyIa 0OBIYHO MPUMEHSIOT KITFOUM 00BIKHOBEHHBIE (prc.31,a) umu asycroponHue (puc.31,0).

[TocnemHue M3TOTOBISIOT C JBYMsI pacTBOpPaMH. 3aMKHYTBIM KITFOY C yIBOCHHBIM UYHCIIOM
rpaHeii (puc. 31, B) Mo3BOJISET 3aBUHYMBATH MAWKK IPU IIOBOPOTE KJIHOYA HA YMEHBLIEHHBIH yroJ.

[Tpu oTcyTCTBHHM CBOOOIHOTO TOCTYIA K TOJIOBKAM M TaiikaM ¢ OOKOBBIX CTOPOH MPUMEHSIOT
TOPLIEBBIE KJIFOUH C MTPSIMBIM CTEP)KHEM U 3aXBATOM IO BCEM I'PaHSIM.

JUIss BHHTOB ¢ BHYTPEHHUM MIECTUTPAHHUKOM NMPUMEHSIOT KIIOYH B BHJE HIECTUTPAHHOTO
npyTKa, u30rayroro mnoj yriom 90° (puc.31, r).

d)

75
e)

i

Puc.31. I'aeunnie KI0OYHU

Kurou jy1st KpyripIX HUTAIEBBIX Ta€K MOKa3aH Ha puc.31,1.

IIpu penkoM 3aBUHYMBAHUM U OTBUHYMBAHUU BUHTOB U I'a€K Pa3HBIX Pa3MEpPOB IIPUMEHSIOT
Pa3IBIKHBIE KITIOYX C PETYIUPYyeMbIM pacTBopoM (puc.31, €). OmHaKko 3TH KITFOYH HE JOMYCKAIOT
TaKHUX 60HLH_II/IX MOMCHTOB 3aTAXKKH, KaK Hepa3,Z[BI/I)KHBIC, 1 MCHEC NOJITOBCYHEI.
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BaxxHoe 3HaueHue AJ1s MPOYHOCTH BUHTOB, OCOOEHHO O/IBEP>KEHHBIX NIEPEMEHHON Harpyske,
UMEET YCTAaHOBJIEHHE U KOHTPOJIb TPeOYeMO# CHIIbl Ha4aubHOH 3aTsKKH. [[puMeHsIoT crieayromue
CHOCOOBI 3aTSHKKH ¢ KOHTPOJIEM CHIIBL:

Kirrouamu nipenensHOro MomenTa. Ilpyu npeBpliieHny 3T0ro MOMEHTA IIPOUCXOAUT IIPOCKAIIb-
3bIBaHUE.

JIMHaMOMETPUYECKUMHU KIIFOYaMH, UMEIOIIUMHU OOBIYHO YIPYTYIO PYKOSITKY, IPOTHOBI KOTO-
pOH, IPONOPLUOHATIBHBI 3aMepPIEMOMY MOMEHTY. B CBf3u ¢ mepeMeHHOCThIO KO3 HUIMEeHTa
TPEHMSI M IUIOTHOCTU PE3bOBI TOYHOCTh YCTAHOBJIEHNS HAa4yaJbHOW 3aTSDKKM 110 MOMEHTY HEBEIU-
Ka.

[IoBOpOTOM raiiky Ha pacCUMTaHHBIN 3apaHEEe Yroi OT ITOJI0KEHUS COIIPUKOCHOBEHHS.

C nomouipbo TapUPOBAHHBIX YNPYTUX IAH0, KOTOPbIE IPU JTOCTHKEHUU PacueTHOW Harpys-
KM PAaCHPSIMISIOTCS U CTAHOBSATCS )KECTKUMU.

Ycnosue camomopmoosicenus 6 pezvoe
VYcioBre caMOTOPMOKEHHUS MOXKHO 3amucath B BUAE Tome > 0. PaccmaTpuBas camoTopmo-

’KCHHUE TOJIBKO B pe3b0e Oe3 ydera TpeHus Ha Topue raiiku, noinyuuM tg (¢, —y) > Ounn

V<o (6)

Jliig KpenekHbIX pe3b0 3HaueHue yria rnoabeMa i JeuT B npenenax 2°30' — 3°30', a yron
TpeHHsl @ u3MeHsercs B npenenax 6° (nmpu f ~01) — 16° (mpu f =0,3). Takum oOGpazom,
BCE KpelexxHble pe3b0bl — caMoTopMo3siue. Pe3p0bl 1Sl X040BbIX BUHTOB BBIMOJIHSIOT KaK
CaMOTOPMO3s1UeE, TaK 1 HECAMOTOPMO3SIILHE.

[IpuBeneHHbIe BhIlIE 3HAUYE€HUS KO3 (ULIMEHTA TPEHUs, CBUAETEIbCTBYIOIINE O CYIIECTBEH-
HBIX 3aracax caMOTOPMOXKEHUs, CIIpaBe/UIMBbBI TOJBKO MPH CTaTUYeCKUX Harpyskax. Ilpu auna-
MHUYECKUX W BUOPAIIMOHHBIX HArpy3Kax BCJIEICTBHE B3aMMHBIX MHKPOCMEIICHUH ITOBEPXHOCTEH
TpeHus K03(pPULIMEHT TPEHUS CYIIECTBEHHO CHUYKAETCS M YCIIOBUE CaMOTOPMOKEHHS HapyIlIaeT-
cs. Ilpoucxoautr caMOOTBHHYMBAHUE BO M30€XkaHHE KOTOPOTO MPUMEHSIOT CIEHUAIbHBIE CTO-
HOpHBIE YCTPOUCTBA (CM. CITIOCOOBI CTONIOPEHUS pe3b0OBBIX COEAMHEHUI).

Buowl nogpesicoenuii pezv606wvix coeounenutl

- Pa3peIB cTepxHS 110 pe3pde WM 1Mo MepeX0qHOMY CEYSHHIO.

- [ToBpexaeHue WK pazpyuieHue pe3bOsl (CMATHE M U3HOC, Cpe3, U3Tu0).
- Pazpymienue y ronoBku.

Pacuem pe3v606020 coedunenus na RPOYHOCHL RPU OCEEOM U NONEPEUHOM CHIAMUYECKOM
Hazpyscenuu

3aMeueHo, YTO 6bIX00 U3 CmMposi OONMOS, GUHMOS, WNUIEK W T. M. OOBIYHO TPOUCXOIUT
eciiedcmaue paspvieéa (MU BBITSHKKHN) ux cmepoicks (puc. 34) mo pe3nde Win MepexoaHoMy cede-
HUIO y TOJOBKHU. BenenctBue paspyiieHus WM TOBPEXKIESHUN pe3bObl pe3b00BbIC M3CIUS BbI-
OBIBAIOT U3 CTPOS PEXKE.

ey

Puc. 34. ledpopmaumst 0oTa npu padore

Jlns obecrieueHus MPOYHOCTH PE3bOOBBIX COCTUHEHUI [UTst O0JITa OnpeaesioT auametp ds B
€ro OTMacHOM CEYECHHH (B JaJbHEHIIEeM JUIsi KPATKOCTU IO CIIOBOM «OONT» OylIeM moapazyme-
BaTh U JPyrue pe3b00BbIC U3/AETUS: BUHTHI, IIMUIBKHU, CTEPKHU C Pe3bOOH U T. 1.). 3aTeM ofpe-
JIeIISIOT €r0 OCTalbHBIE pa3Mepbl. Pasmeps! 60Ta, railky, MaiObl IPUHUMAIOT B 3aBUCUMOCTHU OT
nuamMeTpa pe3bOos 1o cootBeTcTByOmmM ['OCTam.

215



Pacuem nezamanymoeo 6oama, nacpysxcenHo2o eneuinell pacmsaeusaoujeli CUIou.

OTOT cityyail BcTpedaeTcst peko. [Ipumepom ciykUT Hape3aHHBbI ydacTOK KpIOKa JJis MOoJA-
BemMBaHus rpy3a. OmacHeIM ObIBaeT ceueHue, ociadiieHHoe pe3rooi. Ha puc. 35 mokasan npu-
Mep Takoro pe3p0boBoro coeauHenus. CTepkeHb KpIOKa pabOTaeT TOJNBKO Ha pacTspkeHue. Pe3b-
6oBoe (;OGI[I/IHCHI/IC, paccmMaTpuBaeMoe B JAaHHOM CJIy4ae, Ha3bIBalOT HEHAIPSXKEHHBIM.

Puc.35. I'py30Boii KpIok ¢ 000iMoii

HpOBCpO‘lHHﬁ pacdeT HCHAIIPSKCHHOI'O 0OITOBOIO COCJIMHEHMS. Y CIOBHE IMPOYHOCTH Ha

pacTshKeHue:
4F
O'p = H‘T < [O'] p
1 ©)
o, [ol,
rac 158 — COOTBETCTBCHHO PACUCTHOC U JOIYCKACMOC HAIIPSKCHUA PACTAXKCHUSA B

MOTIEPEYHOM CEUCHHM Hape3aHHOW yacTu Oonra; F — pactsruBarorias cuia; 01— BHYTPEHHUHR
JIuaMeTp pe3bObl OoITa.

[TpoeKTHPOBOYHBIN pacyeT HEHANPSDKEHHOTO OOJITOBOTO COCTUHEHUSI CBOJUTCS K OIpe/eIie-
HHIO BHYTPEHHET0 JuaMeTpa pe3nobl d, u3 ycinoBus mpoynoctu (9):

(10)
rae [o], = o7 /[sl;y — nomyckaemoe HampskeHHE Ha PACTSIKEHHE; O — MPEIE] TeKydecTH

Mmarepuana 6onta; [S]; — momyckaemblit koaddunment 3anaca npouHocTu. J{iis 601TOB U3 yriie-
pomuctoii cramu npuHUMaKT [S]y =1,5+3,0. bonbinue 3HaueHus koddduimenTa 3anaca [S]; npu-

HUMAKOT IIpA HEBBICOKON TOYHOCTH ONpCACIICHUA BCIIMYNHBI HAI'PY3KU F uon JIA KOHCTPYKI_[I/Iﬁ
MMOBEIIICHHON OTBETCTBEHHOCTH.

Pacuem 3amanymozo 601ma, HEHAZPYIHCEHHO20 6HEULIHENl 0CEB0I CUNOU.

BonT ucnbIThIBaeT pacTsHKeHHE U KPYUYEHHE TOJIBKO OT 3aTsDKKH. TpeOyeMyro CHITy 3aTsSKKH
0onTa ONpenensoT B 3aBUCMMOCTH OT XapaKTepa HarpyKeHus pe3p0oBoro coeanHeHus. B ma-
IMIMHOCTPOEHUM Takue OOJTOBBIE COEAMHEHHsS BCTPEYAIOTCS B KJIEMMOBBIX COEIMHEHMSIX
(puc.36), B KpeIJIeHHUsIX JIOKOB, KPBILIEK U T. 1. B TakuX coeTMHEHUX CTEpKEeHb 00Ta pacTsIru-
BaeTCs CHIION 3aTsHKKU F3

Puc. 36. KiemMoBoe coequHeHue

ITpoBepouHBIii pacyeT NPOU3BOIAT 10 O, — SKBUBAJIEHTHOMY (IIPUBEACHHOMY) HAIIPSIKEHHIO
JJI1 OIaCHOM TOYKHU.
Yenosue npounocmu

o, =loly. (11)
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Pacuem 3amanymozo u 00noJIHUMENbHO HAZPYHCEHHO20 6HEUIHEl 0CeB0ll CU0ll Honma.

OTOT citydail SBJISIETCS BECbMa pacpOCTpaHEHHBIM ((uiaHLEeBbIe, (YHIAMEHTHBIE U TOMY I10-
noOHble OonTOBBIE coenuHeHus). J{ast OONMpIIMHCTBA Pe3bOOBBIX M3/ENuil TpeOyeTcss mpeaBapu-
TeJIbHAs 3aTsDKKa 00JITOB, 0OecneunBaronias IVIOTHOCTh COEIMHEHHMsS M OTCYTCTBHE B3aMMHBIX
CMelIeHuN aetaniel crheika. [locie nmpenBapuTebHON 3aTsKKU O ACHMCTBUEM CUIIBI IIpEABApU-
TEJIbHOM 3aTSKKU OONT pacTArMBAETCs, a JAETaIM CThIKA CKUMaroTcsa. [loMuMo cuiiel peaBapu-
TEJIHOM 3aTSDKKU Ha OONT MOXET JIeHiCTBOBATh BHEIIHSS OCeBas cuja. TUIUYHBINA Caydall MmoKa-
3aH Ha puc.37, rae BHEIIHA CHIa CO3/1aeTCs 3a CUET JaBJcHMs p. Pacder BeayT 1o pesyabTupy-
IOIIEeH Harpy3ke 0oTa.

RO aTe R

N %
\EEREXN

|

S

§ess]

\}-—————

R

Puc. 37. BouTsl KpenuieHus KPBIIIKHA K COCYAY

[Tepeuncnennbie BUIBI Pe3bOOBBIX COCMHEHUI OTHOCST K HAPSHKEHHBIM COCIMHEHHSM.
[IpoBepouHBIii pacueT NpoBOJAAT O yciI0BUIO (9).

:h

6) 8)
Puc. 40. BapyanTbl KOHCTPYKIHUIA, pa3rpy:kaoume 00J1ThbI OT NONEPEeYHO HATPY3KH

Ilopadok npoekmupoganus pe3vbo6vix coeOUHeHUll

1. Matepuan OoJsita WM IINWIBKA BHIOMPAIOT B 3aBUCUMOCTH OT YCIOBUM pabOThI.

2. OnpenensioT BHEIIHUE AEHCTBYIOLUE HATPY3KH.

3. 3agarot BenuunHy ko3¢ purmenra y = 0,2 -0,3.

4. Onpenensior yCuiane 3aTsKKU U BEIMYMHY PACYETHON Ha IPY3KH.

5. OnpenensiorT BHYTPEHHUN quameTp 0omaTa (IMUWIbKU) U OKPYTJISIOT 0 CTaHAapTHOTO 3Ha-
YEHMSI.

6. BBINONHAIOT IPOBEPOUHBII pacyer, I71e ONpeaessitoT NOJAaTIMBOCTh O0ITa U IeTallel U Be-
anuuHy y . Ecnum nmomydeHHoe y OnM3KO0 K BBIOpaHHOMY, TO pacueT 3aKaH4YMBAIOT, €CJIU Pa3HULA

3HAYUTCIIbHAA, TO PACUCT IIOBTOPAIOT C HOBBIM 3HAYCHUCM Y .

[IpakTuueckas pabora Ne 31
Kuomku, pykosTky, TaOIUYKH 17151 TPUOOPOB
3amanue: [IpoBecTn aHAIN3 KOHCTPYKTOPCKUX OCOOCHHOCTEH OPraHOB yIPABJICHHS TSI 000-
PYZIOBaHUSI pA3IMYHOTO HA3HAUEHUS.

[IpakTuyeckas padora Ne 32
YcnoBHBIE 3HAKK Ha TPUOOpax

3ananue: [IpoBecTn aHanM3 YCIOBHBIX 3HaKax Ha OBITOBBIX MPHOOpPAx, MPOU3BOJCTBEHHOM
000pyIOBaHUH, TPAHCIIOPTHBIX CPEACTBAX.
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8 cemecTp
Tunosorust KOHCTPYKUM A

OCHOBHBIE THIIbI IPOCTPAHCTBEHHOM CTPYKTYPHl KOHCTPYKIIUM

Teopemuueckas uacmeo
Kaaccudukanusa MexaHu3MoB U KOHCTPYKIHUiA. OCHOBHBbIE THIIBI KOHCTPYKIMIi
3HaHUE TUIOJIOTHU KOHCTPYKIIMKA HEOOXOMMO JUIsSi OPHEHTAIIMH MMPOSKTUPOBIIMKA OTHO-
CUTEIILHO MECTa HOBOH pa3pabOTKH B PSAIY MOAOOHBIX, MTO3BOJSET H30EKATH OMMOOK MPUHITUTIH-
QJIBHOTO TUIaHA M OTKPBIBAET BO3MOXHOCTh PEIICHUSI HEKOTOPBIX CIOXHBIX 3a/1a4 110 aHAJIIOTUH -
HA OCHOBE HCIIOIH30BAHUS OIBITA MOKOJICHUH TPOSKTUPOBIIUKOB.

Kak xmaccuduuupoBats KOHCTpyKIuu? lccinenoBaren mpeiaraloT camble pasHbIC
MPUHIMIIBI JCJICHUA Ha KJIACChl, THUIIbBI U T.I. Paznuuaror KOHCTPYKIHH U 11O MAaTCPpHUATY U TCXHO-
JIOTMHM W3TOTOBJICHUS: JICPCBSIHHBIC KOHCTPYKIIUHU, THYTOKJICCHBIC, WM JIETAU JIUTHIE, MIPECCO-
BAaHHBIC, IITAMIIOBAHHBIC.

OcHOBHBbIE THIIBI KOHCTPYKIUiA, IPOCTPAHCTBEHHAs CTPYKTYpa.
- C MIPOCTPAHCTBEHHOI cXeMOii (MOHOJIMTHBIE U pelIeTYaThie)
MOHOIUTHBIE KOHCTPYKIIMH — MMPAKTHYECKH «OectIoBHbIe». O0Ia1aloT HaIe)KHOCTHIO,
JI0JTOBEYHOCTBIO.
Pemeruarsie KOHCTpYKIMU — (hepMBI, MAUThI, OANTHI — U3TOTOBISIOT MPEUMYIIECTBEH-
HO U3 IPOKATHBIX 3JIEMEHTOB; THYThIE M CBapHbIE NMPO(UIN UCIOIb3YIOT B MEHbLIEH cTeneHu. K
peleTyaTsM KOHCTPYKIIUSAM OTHOCST TaK)Ke apMaTypy xene300eToHa — CETKH, IIOCKHUE U TPO-
CTPAHCTBEHHBIE KapKachl.
- ¢ 000c00/1eHHBIM 00bEMOM (KapKacHbIe, KOXKYyX, Kopnyc, GpyTasp)
Kapxkac BbINoOHsET Hecylue QpyHKIUH.

Puc. Kapkac

Koxyx 00BIYHO BBITTOTHSAETCS W3 JKeme3a i aepeBa. CITyKUT 1Sl 3OS MAIIUH, UX
JacTel WM YacTel 3aBOJICKOTO 00opyaoBaHus. YacTo CIYKUT AJIS 3alUTHI OT BHEUTHETO BO3-
JIEUCTBHA.

UYex o - MOKPHIIIKA WK 000JI09YKa U3 MAaTepUH WK APYroro Marepuaia, cielaHHas 1mo
dbopme Kakoro-Tu00 MpeaMeTa U 3alUIIAroIIas €ro OT MOPYH, 3arPSA3HEHUS | T. TI.

- CMCIIAHHOI'0 THIIA

Crnennduueckne THNBI KOHCTPYKIMI - KOHCOJIbHBIC, TPaHchopMupywomuecst (Ku-
HeTH4YeCKHe), MOAYJbHbIe (arperaTHo-0/104YHble, BAPUAHTHO-KOMOMHATOPHbBIE), MOOWJIb-
HBbIE U JAP.
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banka, y KOTOpOoH TOJBKO OJHA CTOPOHA KECTKO COECIMHEHA C OMOPOM, HA3BIBAETCA KOH-
COJIBHOM, JUIM TPOCTO KOHCOJIBIO.

B cTponTenbHON NPAKTHKE MHUPOKO PACIpPOCTPAHEHBI OTAEIBHO CTOSIIIAE OIOPBI C KOH-
COJIAMM, UCIIOJIB3yEMBbIE IIPU M3TrOTOBJICEHUHM KOHCTPYKLIMM HaBECOB M KO3bIpbKOB. Ha mpaktuke
KOHCOJIBHBIM KO3BIPEK Ha OIIOPAxX YacTO IMPUKPEILUIAETCS B BEPXHEW 4acTU K CTCHE 3[1aHUs C IO-
MOIIbIO OTTSDKKU. MHOTAA A71st 0OecreueHusl yCTOMYMBOCTH KOHCOJIBHBIX KOHCTPYKIIMNA MCTIONb-
3y10T nojkochl. CodeTaHne KOHCOJIU C IOJKOCAaMU MUMEET MECTO B KOHCTpYKLUAX TpuOyH. [Tox-
KOC, KOTOPBIM POTUBOACUCTBYET OIPOKUABIBAHUIO KO3BIPbKA, YaCTO CIYKUT U JUIsl YCTPOMCTBA
3pUTENBHBIX MeCT. Poib mojkoca, yaepKUBaOIEro KOHCOIbHYI0 KOHCTPYKIUIO, MOKET BBIIIOJI-
HATH JIpyrasi KOHCOJIb, KOTOpasi UMEET BEIHOC B IIPOTUBOIIOJI0KHOM HAIIPaBICHUU 110 OTHOILLICHUIO
K TIEPBOM.

Tpauncdopmanus — npeoOpa3oBaHue, MpeBpalleHne, U3MCHCHUE BUIA, POPMBI, KaKuX-
1160 CyIIECTBEHHBIX (POPM.

OcHoBHas 11enb TpaHchopMaIiK 31aHUH U COOPYKEHHI: 00ecTieYeHne X MpUcroco0s-
eMOCTH (aJlanTanny) K U3MEHSIOIMMCS YCIOBHSIM IKCIUTyaTallud U TPEOOBAHUSAM K apXUTEKTYP-
HO'HHaHHpOBOqHOﬁ opraHu3anvun

[TpeumytiecTBa TpaHCHOPMHUPYIOMIMXCSA KOHCTPYKIIUH:

- COBMCIICHUEC B eﬂHHOﬁ KOHCTPYKIIMU COCTaBJIAKOIINX OCHOB OI'PaXIACHUA MNPOCTpaH-
CTBa: CTCHLI, IICPCKPLITHUA, KPOBJIH.

- TIOBBIIICHUE HANEKHOCTH CO3/IaBAEMO KOHCTPYKIMHU 32 CUET e€ MOABMKHOCTH U (op-
MBI, YTO IMO3BOJIUT BOCIPUHUMATH HArPy3KU pa3HOr'o THIIA.

- CIOCOOHOCTh KOHCTPYKIIMM MPUHHUMATh pa3HOOoOpa3Hble (POpMBbI, HE Tepsisl CBOEH Mpoy-
HOCTH.

MopayabHoctb. OcHoBHBIME TiensasMu MoaynbHOro (MK) u 6a3oBoro (bK) mpunnummnos
KOHCTPYMPOBAHUS HOBOW TEXHHKH SIBJISICTCS YJIYYIIEHUE DKCIUTYaTallMOHHBIX CBOMCTB, COKpa-
IIEHHE CPOKOB pa3pabOTKU M MOCTAaHOBKU Ha MPOU3BOJCTBO, CO3/aHUE YCIOBUM M OpraHu3a-
[IUU CIICIIHATU3NPOBAHHBIX MTPOU3BOJICTB COCTABHBIX YaCcTEH U3JICITUN.

Cymuocts MK cOCTOMT B CO3/1aHWU W3JIENH Ha OCHOBE CHEIHATbHO pPa3padOTaHHOM
OTPAaHMYECHHOW HOMEHKJIATYPBI MOJIYJIbHBIX COCTABHBIX YACTEH MyTeM UX Pa3IMYHOW KOMIIOHOB-
KU T10 BBIOPaHHBIM KOMIIOHOBOYHBIM cxeMmaM. CozfiaHue HoBOM TexHuku myreM MK ocHoBaHO Ha
paroHaIbHON yYHU(DHUKAIMK MPUCOSAMHUTEIHHBIX Pa3MEPOB M TJIABHBIX MAapaMeTPOB MOIYIIb-
HBIX COCTaBHBIX YacTe M oOecreyeHNH uX (HYHKIIMOHATBLHOW U KOHCTPYKTHBHON COBMECTHMO-
CTH.

[Ipennoceiikamu ucnons3zoBanuss MK u BK mipu pa3paboTke HOBOIM TEXHUKHU CITYKarT:

HaJIMYME OJJHOTHUITHBIX COCTABHBIX YacTeH B U3JICIHIX PAMIA;

MIPUHA/IIEKHOCTh COCTABHBIX YaCTEl COOTBETCTBYIOIIUM THIIOPA3MEPHBIM psiiaMm;

BO3MOXXHOCTh ITOJYMHEHHUS TabapUTOB, MPUCOCTUHUTEIEHBIX Pa3MEpPOB COCTAaBHBIX Ya-
CTeH YCTaHOBIEHHOMY IMPOEKTHOMY MOJYJIIO.

OCHOBHBIM TIPUHIIMIIOM ITOCTPOCHHSI MOJYJIBHBIX KOHCTPYKIIHH SIBISICTCS CHCTEMHBIH
MOJIXO/I, IPH KOTOPOM COBOKYITHOCTH M3JENIUMN, MIPEIHA3HAUAEMBIX VISl PEIICHUs ONpeIeICHHBIX
3aJ1a4, pacCMaTpPUBAETCs KaK CJIOXKHAs CHCTEMa, COCTOSIIAas W3 psijia (PYHKIIHMOHATBHBIX TOJICH-
CTEM, OOIIUX I BCEX WX OOJBIINHCTBA U3IEIHM.

Kaxxnas Takas mojacucremMa MOXET pacCMaTpUBATHCS KaK YHU(UIIMPOBAaHHAs COCTaBHAas
YyacTh u3Jenusa. B cBOl ouepens mojcucTeMa MOXKET pa30MBaThCS Ha (PYHKIIMOHAIBHO 3aKOH-
YEHHBIE YCTPOMCTBA BTOPOIO YPOBHS JeNeHus U T.J. TakuMm o0pa3oM, B 00IIEM Ciiydae MOXKET
UMETh MecTO MHOroypoBHeBoe MK usznenuii.

Oco0eHHOCTh MOJYJIBHBIX COCTaBHBIX YaCTEeH 3aKIII0YaeTCsl B MOJYMHEHUN HX radapuToB
U TIPUCOCIUHUTENBHBIX PA3MEPOB YCTAHOBICHHOMY MMPOSKTHOMY MOIYJIIO.

219



OCHOBHBIE TPUHIIUIIBI TOCTPOCHUS MOJIYJIBHBIX KOHCTPYKIMI U31EIIHI:

[IPEEMCTBEHHOCTh KOHCTPYKTUBHBIX U TEXHOJIOIMUECKUX PELICHUI;

MHOTOKpaTHasi KOHCTPYKTHBHAsi M TEXHOJOruyeckass 0OpaTUMOCTb MOJIYJIbHBIX COCTaB-
HBIX YacTeii;

COBMECTUMOCTH MO rabapUTHBIM, YCTAHOBOYHBIM U MPUCOEAUHUTEIBHBIM pa3MepaM, KO-
TOPBIE JOJIKHBI COOTBETCTBOBATh IPOEKTHOMY MOJYJIIO WIIM OBITH KPAaTHBIM €EMY;

MaKCUMaJbHO BO3MOKHAs B3aMMO3aMEHAEMOCTbh MOAYJIbHBIX COCTABHBIX YaCTEH;

BO3MOKHOCTh Pa3IMYHON KOMIIOHOBKH MOJYJIBHBIX COCTaBHBIX YacTell MEXIy cOOOH ¢
LEJIBbIO MOTYYEHUsI KOHCTPYKUUN U3/1eNIUI Pa3IMYHOr0 HA3HAYEHUS U CTPYKTYPBI.

ITocTpoenne MOYJIBHBIX KOHCTPYKLUHA MOKET OCYILIECTBISATHCS IyTEM:

KOMIUIEKTOBAHMSI U3AETHH U3 YHUGDUIIUPOBAHHBIX MOIYJIBHBIX COCTAaBHBIX YacTel;

KOMOWHUPOBaHMS YHH(PHUIHUPOBAHHBIX MOAYJIBHBIX COCTaBHBIX 4YacTe€d CO COOPOUYHBIMH
eAMHHIIAMHU CIEIUAIBHOTO Ha3HAUYCHUS (OPUTHHAIBHBIMUA COCTABHBIMH YaCTSIMHU);

MOCTIeIOBATEIHHOTO HAPALIMBAHUS YHU(DHUIIUPOBAHHBIX MOIYJIBHBIX COCTaBHBIX YacTEH C
LEJIbI0 U3MEHEHUSI OCHOBHBIX XapaKTEPUCTUK U3JIEIHI.

KoHcTpynpoBanue usnenuii Ha OCHOBE MOJYJIBHOIO IPHUHIMIA, KAK PABUIIO, OCYIECTB-
nsiercs ¢ npumeHenueM CAIIP.

THbI KOHCTPYKUMH M COeIMHEeH U

Jannas knaccupukanus npeaiokeHa B.B.HemryMoBbIM U Tpymioil MOCKOBCKUX HCCIIE-
JnoBaTeneil. B 0oCHOBY MOJIOKEHBI pa3inunsg KOHCTPYKLMI BO B3aUMOCBSI3M MEXAY UX JIEMEHTa-
MU - XapaKTep paclooKeHUs, TUI B3aUMOJICHCTBUS M CIIOCO0 COCTMHEHHS, KPEIJICHUs YacTeH,
Y3JI0B U JI€TAJIEN.

Pa3bemublie (cOOpHO-pa300pHbIe) M HEpa3beMHbIE:

- Pa3beMHbIe coennHeHus (pe3b00BbIe, IINMOHOYHbIE, HIJIMLEBbIe, MITH(PTOBBIE);
- HepasbemHble coeiuHeHUs (3aKJIenka, rudKa, HATAT, Nalika, CKJeuBaHue, 3a-
(popmoBKa);

Pa3beMHBIMHU Ha3bIBAIOTCS TAKME COEIMHEHUS, KOTOPbIE MO3BOJISIOT IPOU3BOJUTH MHOTO-
KpaTHYI0 cOOpKY U pa300pKy cOOpOUHOI equHMIIbI Oe3 oBpexaeHus aeraneil. K pazseMHbIM
HENOJIBUYKHBIM COEIMHEHUSIM OTHOCSITCSI pe3b00BbIE, IITU(TOBBIE, HIMOHOYHBIE, IITUIEBBIE, a
TaK)K€ COEUHEHMSI, OCYLIECTBIIIEMBIE IEPEXOAHBIMU NIOCaKaMU. Pa3beMHbIE IOIBUKHBIE CO-
€MHEHUSI UMEIOT MOJIBUYKHBIE MTOCA/IKH (ITOCAJIKU € 3a30POM) IO LUIMHIPHUYECKUM, KOHUYECKHUM,
BUHTOBBIM U IUIOCKUM ITOBEPXHOCTSIM.

Hepa3beMHbIMU Ha3bIBAIOTCS TAKUE COEAUHEHMSI, KOTOPBIE MOTYT OBITh pa300paHbl JHILb
MyTEM pa3pyIIeHUs UM HEJOMYCTUMBIX OCTaTOYHBIX JieopMaluii OJJHOrO U3 3JIEMEHTOB KOH-
cTpykunu. Hepa3beMHble HEMOABM)KHbBIE COEIMHEHUS OCYIIECTBISIOTCS MEXaHUUECKUM ITyTeM
(3ampeccoBKOi, CKJIETIbIBAHUEM, 3aTHOKON, KEpHEHHEM M YEeKAHKOM ), C TOMOILBIO CHJT (PU3UKO-
XUMHYECKOT0O CIETUIeHUs (CBapKOM, MalKoi U CKJIeMBaHUEM) U IIyTEM MOTPYKEHHUs IeTanel B
paciuiaBieHHbIN MaTepuan (3a¢opMOBKa B JIUTEHHBIE POPMBI, B ITpecc-pOpPMBI U T. I1.)

CocraBHble (Ha0OpHBbIE, CBAPHBbIE, KJIeeBble, KJIeNaHHbIE) U MOHOJMTHBIE (JIUThIE);

. CtaTu4Hble U KUHETH4YHbIE (TPaHC(OPMUPYeEMBbIE);

KapkacHbie (B T.4. pamMHbIe);

000.10uK0BbIE (B T.4Y. HUTOBbIE, MaHEIbHbIE, CBOAYATHIE H 3AN0JHEHHbIE CHJIOBBI-
MU NPOCTPAHCTBEHHBIMHU PeLIeTKAMH C 3JIeMEHTAMU NONePeYHbIMHI - HEPBIOPAMM, IINAH-
royTaMu M MPoJ0JbHBIMH JIOHKEPOHAMU, CTPUHIEPaAMMu);
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HEPBIOPA

PACTIANYBKA

HInanroyt - (royut. spanthout, ot spant — Ganka, pedbpo u hout — nepeBo) — OCHOBHOM
HOTIEpPEYHbIN 371eMeHT criioBoro Habopa JIA; obecrnieunBaeT GopMy U KECTKOCTb CEUEHUS U Iie-
penaér MEeCTHbIE COCPEOTOUYEHHbIE HArpy3KU Ha 000JI0UYKY WM Jp. CHIIOBBIE 3J1eMeHThl. OObIu-
HO YCTaHaBJIMBAeTCs MEPHEHIUKYIAPHO K ocH arperata JIA wiu moj yriom JeHcTBHS COCPEno-
TOYCHHOH Harpy3ku, UMeeT, KaK IpaBuiio, GopMy, COOTBETCTBYIONIYIO Gopme obonoukn. Paznu-
yatoT III. TunoBsle (0OecrneunBaroT KECTKOCTh KOHTYpPA) U CHJIOBBIE (CIIy)KaT JUIsl Mepeauu co-
CPEIOTOYEHHBIX HAarpy30K).

Tunosbie HI. nonpasznendiorcs Ha MNOAKpEIUIsiomMe (OOIMIMBKA KPEMUTCS TOJIBKO K
cmpuHeepy) M pacipenenstonye (00mrBKa KpenuTces K MIMaHrOyTy U CTPUHTEPY); BHIIOIHAIOTCS
B BUJI€ THYTOTO 000712, COOTBETCTBYIOLIETO KOHTYPY O0OIOUKH.

CTPUHTEP (anru. stringer, ot string - NpUBSA3bIBaTh, CKPEIIATH) - IPOA. JIEMEHT
KOHCTPYKLIMHU KopIyca (Kapkaca) cyaHa, JI A, BaroHa u T. I. B BUJI€ JJMCTOBOM WM
TaBpOBOM OaJIkM, CTEHKA K-pou MEpPHEeHIUKYIsIpHa K o0IMBKe Kopmyca. B nabope
KOpITyca CyAHa pa3nyaloT JHUIIEBOW, CKyI0BOM, 60pToBOil un mamyOHsii C. Ila-
ay6HBIM C. Ha3bIBAIOT YTOJI. KpaHUN (IPUMBIKAIOIIUN K OOPTY) MOsAC MamyOHOTo
HaCTHJIA.

Cuiossie 1. GpiBatoT cTreHOUYHBIE, (POPMEHHBIE, paMHbIE, B BHJIE MTOJIKOBOOOPA3HBIX Oa-
JIOK U T. J1.; pa3MeIalTcs Mo KpasM BBIPE30B B OOLIMBKE (ITOJ ABEpPH, JIIOKU U T. 1.), B MECTax
KpEIUIEHHs KpbUIa, IIACCH, CUJIOBOM YCTAaHOBKH, OINEPEHMs], 110 TOpLAM I'Py300TCEKOB U T. II.
Cnoennsle 111., ucnonpzyemble Mo pazbéMaM arperaToB, HaszbIBaloTCs CThIKOBbIMHM; LII., ycTa-
HaBJIMBAaE€Mble HA YacTH JJIMHBI KOHTYypa 00OJIOYKH, Ha3bIBalOTCs nomyuimanroyramu. ar 1.
BbIOMpaeTcsi Ha OCHOBE pacuéra oOueil ECTKocTH 000J0UKH. B MecTax MpUCTBIKOBKH OCHOB-
HBIX arperaTtoB CHUJIOBOW yCTaHOBKH, KpbLia, I1accu U onepenus mar 1. moxeT Hapymarbes (B
3TOM CJIy4ae OH ONPEIENAETCS PACCTOSHMSIMHM MEXAY Y3JaMU KPEIUIEHUS CTBIKYEMBIX arpera-
TOB).

CunoBas cxema I1I. BeIOupaeTcst U3 ycloBUi €ro Harpy>KeHusi U o0Ieil KOMIOHOBKH ar-
perata. Ilpu neiictBun OOJBIIMX COCPENOTOUEHHBIX HArpy3ok B mutockoctd L. nmpennouturens-
Ha cxema cteHouHoro III. ITpu Hanuyuu Bo BHyTpeHHeM 00bEME (hro3ernsika CUIIOBOI YCTaHOBKH,
TPY30BOM WJIM TaccaXUpcKoi kabunsl BeicoTa I11. orpanndena ux pazmepamu, u . MoxeT OBITH
BBITOJIHEH B BHJIE KOJIBIA UJIH TO/IKOBBI, pa0OTAIONIMX, KaK MpaBuiIo, Ha n3rub. B repmokxabunax
BBICOKOPECYPCHBIX TMaccaxxupckux camosiétoB Ill. obecnieunBaeT coxpaneHue Gopmbl 000JTOUKH
¥ BOCIIPUHUMAET YaCTh PaCTATHBAIOIIEH HArPy3KU OT BHYTPEHHEr0 H30BITOYHOTO JIABJICHUSI.
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Kapxkac a3pocanei
1- Imanroytsl, 2 — ['maBHBIE CTpUHTEPHI, 3 — BecmomoraTenbHbIe CTPUHTEPHI, 4 — YTIIOBBIC
yInopsl, 5 — 3anoJHEHueE.

000/109Ka - TOHKOCTCHHAs TPOCTPAHCTBEHHASI CHCTEMa, OYCPUCHHAS 10 KPUBOJIMHEH-
HOU moBepxHocTU. [Ip. ompeneneHue - 3TO TENO, OTPAaHUYCHHOE JIBYMS KPUBOJIMHEHHBIMU I10-
BEPXHOCTSIMH, PACCTOSTHUE MEXIY KOTOPHIMHU, HA3bIBAEMOE TOJIIIMHOW, MAJIO 10 CPABHEHUIO C
npyrumu pazmepamu. O0osouka crnocoOHa BhIAEPKATh CaMble pa3sHOOOpa3HbIE BUbI HAIPY30K,
o0ecrieunBaeT M3OJSAIMIO OT OKPYXAIOIICH CPeJbl, JIETKO OOTEKAeTCsl MOTOKOM BO3AyXa HWIIH
KUAKOCTHU, TIPU STOM OHA camasi BBITOJIHASI B OTHOIIICHHH MAaCCHhI.

[Tpumepst: 6osee 200 €T UCTIOTB30BAJICS MTAPOBOM KOTEN, B H.B. - KOPITYC UCKYCCTBEH-
HOTO CITyTHHKA 3eMJIH, JKEJIe3HOJOPOKHAs [IUCTEpHA, TPYOOPOBOBI, PE3EPBYAPHI IS KUIAKUX
¥ Ta3000pa3HBIX MPOJTYKTOB, JIEMEHTHI CBOAYATHIX MEPEKPHITHH, PE3MHOBBIA MU WM HATyBHOM
MaTpall, CTakaH H T.A. B kuBOM mpupoie: MaHIUph Yepenaxu, CKOpaymna sSiia, MOPCKUE pakKo-
BHUHEI, CT€OJIM 3]IAKOBBIX.

3aKpbITble, OTKPBHIThIE H MOJYOTKPBITHIE (CM. IUIAKATHI);

ABTOHOMHBIC, 0JIOKHPOBAaHHBIC (B T.4. BCTPanBaeMble);

CraunoHapHbie, MOOM/IbHBIE U IOPTATHBHBbIE (CM. IIAKATHI);

MoOubHBIE ¥ TOPTATUBHBIE KOHCTPYKIIMK BCE IIUPE BXOAAT B HALTY >kKU3Hb. OHM JIETKH,
yIOOHBI AJI1 NEPEBO3KHU, XPAHEHHUS.

Tskesble (MaTepuanoeMKHne) U 00JIer4YeHHbIC, MaJIO-, CPelHe- U KPYNHOradapur-
HBbIC.

3aganue

1. W3yuuTh OCHOBHBIE THIBI IPOCTPAHCTBEHHOU CTPYKTYPbl KOHCTPYKIIHM.

2. Jns KaXJ0ro TUMa KOHCTPYKLUH MOA00paTh U3/Ie/Ine U3TOTOBJICHHOE MO ATOMY IPUH-
LAITY.

IIpousBecTu onucaHue U3AEIUs.

BBINOITHUTE TEXHUYECKUHA PUCYHOK K KaXXAOMY THITY.

5. IlpenyioxuTh 3aMEHy THUIIa KOHCTPYKLUU Ha IPYTYIO.

How

Bomnpocs! Aj1s1 camonpoBepKu

- Kakoii 2371eMEHT KOHCTPYKLIUN HA3bIBAETCSI «CTPUHIEP»?
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- Kakoii 371eMeHT KOHCTPYKITH HA3bIBACTCS «IIIITAHTOYT)

- Haznauenue mmanroyra?

- Kakue KOHCTpYKIIMU HOCST Ha3BaHUE 0OOJIOYKOBBIX ?

- OCHOBHBIE MTPUHIIMITBI TTOCTPOSHUS MOTYIbHBIX KOHCTPYKITUHN U3 ?

BA3OBBIE ITIPUHIUIIBI KOHCTPYUPOBAHMUSA. CAIIP
Teopernyeckasi 4acTh

PanmonanbHble NpUeMbl KOHCTPYHUPOBAHUS.
BripabaTeiBatoTcsi TBOPUECKOHM MPAKTUKON, (PUKCUPYIOT MPOEKTHBIN OMBIT, HAXOAATCS
B [IOCTOSIHHOM pa3BUTHH. HekoTopble U3 HUX TOTATbHO MPUMEHUMBI, HEKOTOPbIe UMEIOT U30upa-
TEJIbHOE IPUMEHEHHUE.

A) IlpuMeHeHue MPOEKTHBIX MOJEIBbHO-TPAPUIECKUX CPEICTB.

B rpaduyeckne M300paKeHUS KOHCTPYKTUBHBIX Pa3pe30B M CEUEHHUH HecyT OOJBIION
0o0peM uHpopManuu: 0 rabapuTax KOMIUIEKTYIOIIMX y3JI0B U KOMIIOHOBOYHON CXEM€, O CTPYK-
TYpHOH CIIO)KHOCTH OOBEKTa W crHenu(uke ero aeraieid, O MOpsAKe HX HPOCTPAHCTBEHHO-
CUJIOBOTO B3aMMOJICHCTBUS U CIIOCOOE KperuieHus, 00 HCIOIb30BAaHHBIX MaTepuaiax. ITo 4ep-
TEXHBIA CIIOCO0 KOHCTPYHpPOBaHMsI, BeIONHseTCs B MacmTabe (1:1, 1:2, 1:5, 1:10 u T.1.) ¢ 060-
3HaYEHHUEM OCHOBHBIX Pa3MEpPOB MO MpPaBHJIaM MAaIIMHOCTPOUTEIbHOrO uepueHus. MHorma nu-
3aifHep JOIMOJIHUTENbHO BBOAST TOHAJIbHbBIE 3aJIUBKHU, T.€. MMAJUTPa BbIPA3UTEIbHBIX, MOJEIbHO-
rpaduuecKkux cpeAcTB KOHCTPYMPOBAHUS Y IM3aiiHEpa HECKOIBKO IIHUPE, YEM Y HHIKEHepa.

b) BapuaHTHbIN NpOEKTHBINA MOUCK NPOSIBISIETCS B pab04MX ICKU3aX Y3JI0B U JETaleH.

Hexomopuie 00ugue npuemvl KOHCMPYUPOGAHUA:

B onpeneneHre radbapuToB KOHCTPYKLMU KaK aHTPONOMETPUYECKH OOOCHOBAaHHBIX (ITO-
CPEICTBOM NPUMEHEHUsI coMaTorpauueckux Mojesei) U paroHalbHOEe OrpaHUYEHHE KOMIIO-
HOBOK U THIIOPa3MEPOB KOHCTPYKIUH (B aBTOMOOHUJIECTPOECHUHU, MEOEIIU, CTAHKOCTPOCHUH, TIPHU-
OGopocTpoeHun).

B napassenbHas TPOEeKTHO-rpaduyeckas pa3padoTKa OpTOTOHAJNEH psiia 0OBEKTOB Kak
CTPYKTYPHBIX 2JIEMEHTOB €IMHOI0 KOMIUIEKCA 110 OJHOW MOJYIbHOU CETKE (MOAYyJIbHasi KOOPIAHU-
HaIUs JINHEHHO-T€OMETPUUECKUX MapaMeTpOB KOHCTPYKLUN).

B Ha3zHaueHUE MPENEIbHBIX PAa3MEPOB KOHCTPYKTUBHBIX JE€Tajled KAaK TEXHOJIOTMYECKU
00YyCIIOBJIIEHHBIX: B COOTBETCTBUU C rabapUTaMy rajbBaHOBAaHH, CYIIMJIbHBIX IIKa(QOB, MOHTAX-
HBIX CTOJIOB, CKJIQJICKUX CTeJUIaXKel, ABEpHBIX IPOEMOB).

B MakcUMalIbHOE YIIPOIEHUE TeoMeTpuu (Gopmbl (PYHKIHMOHAIBHBIX Y3J0B KaK KOH-
CTPYKTHBHBIX OJIOKOB - MOAYJIEH C IeJbl0 YBENUYEHUS HX KOMIOHOBOYHBIX, BapHaHTHO-
KOMOHHATOPHBIX BO3MOKHOCTEH.

B kapkacHO-TIaHEJbHOE HCIOJHEHUE KOpIyca (KOXyXa) KPYMHBIX KOHCTPYKIMHA U Oec-
KapKacHO€ MCIIOJIHEHHE MalorabapUTHBIX KOHCTPYKIMM B HECYIIUX Koprycax (JIUTBIX, IPEecco-
BaHHBIX, [[EIbHOCBAPHBIX).

B onTUMU3alUs TEIUIOBOTO peXuMa paboThl KOHCTPYKIMI: pa3paboTka BEHTHUJISLUOH-
HBIX PEIIETOK U KaHAJIOB, PAHATOPOB OXJIAXKICHHUSA U CUCTEM MPUHYAUTEIbHOW BEHTHIISALIUH.

B KOHCTPYKTHBHAs 3alluTa, OJOKHPOBKA 3HEPTOONACHBIX 30H, M30JUPOBAaHHAS KOMIIO-
HOBKA T'MJIPABIIMYECKON U AIEKTPUUECKOU CUCTEM KOHCTPYKIIMH

B HeoOX0AMMOE M JJOCTaTOYHOE PEe3ePBHUPOBAHUE KOHCTPYKTHBHBIX OOBEMOB U palMO-
HaJIbHOE AYOJIMpPOBaHUE OTACIbHBIX (DYHKIIMOHAIBHBIX Y3JI0B - MOAYJIEH.

B CKpBITHIA KOHCTPYKTUBHBIN KPETexX JIMLEBbIX MaHelel ypaBIeHUs U UX CTPYKTYPHBIX
AJIEMEHTOB, YCTPAHSIOIIUX U3 MOJISI 3pEHUS YEJIOBEKA-0IIepaTopa «BU3YyalbHbIE» LIYMBbI.

B 1croib30BaHNe MaJOTEIUIONPOBOAHBIX (JepeBa, HATYPaTbHOM KOXH), THTHEHUYECKUX
U MATKUX OTJEIOYHBIX MaTepUaJIoB (Ha MOPOJIOHOBOM OCHOBE) B OIEPATUBHO-KOHTAKTHOW YacTH
KOHCTPYKIUH (MeOenu, myIbTOB, KAOMH TPAHCIIOPTHBIX CPEJICTB).
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O01mme npaBu/Ia KOHCTPYUPOBAHMS
[Ipu co3ganuu MamvH ClieyeT NPUAEPKUBATHCS CACAYIOIIMNX MTPABUIL:

® TOJYHMHITH KOHCTPYHMpPOBaHUE 3ajlaue yBEIUYECHHs] SKOHOMHUYECKOro 3(dekra, ompe-
JEJIIEMOT0 B MEPBYIO OYepe/lb MOJIe3HOM OTAaueill MaIIMHBI, €€ JI0JITOBEUHOCThIO U JKCILTyaTa-
LMOHHBIMH PAaCX0/JaMH 32 BECh MEPHO]I UCIIOIb30BAHUS MAIIUHBL;

e 100MBaThCSl MAKCHMAaJIbHOTO MOBBIMICHUS MOJE3HOM OT/IA4YM MyTeM YBEJIMUYEHUS MpO-
M3BOJUTEILHOCTH MAIIMH U 00BheMa BBIMOJIHAEMbIX UMU OTIepallUii;

e 100MBaTHCSl BCEMEPHOTO CHMXKEHUS PACXO0JI0B HA HKCIUTyaTallMI0 MAIlUH YMEHBIICHH-
€M PHEepronoTpedIeHusi, CTOMMOCTH OOCITYKHUBAHUS U PEMOHTA;

® MaKCUMaJIbHO YBEJIMYHMBATh CTENEHb AaBTOMATHU3AIlMM MAIIMH C LEIbI0 YBEIUYCHUS
MPOU3BOUTEIBHOCTH, TOBBIILICHUS KAYECTBA MPOYKIIMU U COKPAIICHUS pacX00B Ha TPY/I;

® YBEIUYMBATH JIOJTOBEYHOCTH MAIIIMH;

® TNpEeayNpexIaTh TEXHHUYECKOE yCTapeBaHWE MaIluH, obOecreuyunBas WX IJIUTEIbHYIO
MPUMEHSIEMOCTbh, 3aKJIaJIbIBas BEICOKHE HCXOHbIE TapaMeTphl, MIpelycMaTpuBas pe3epBbl pa3BU-
THSI U COBEPIIICHCTBOBAHNS,

® 3aKJaJbIBaTh B MAIIMHBI MPEANOCHUIKH MHTEHCU(UKALUU UX WCIOJIb30BAHUS MyTEM
MOBBILICHHUS] YHUBEPCATLHOCTU U HAJIEKHOCTH;

® [IpeayCMaTpPUBATh BO3MOXKHOCTb CO3/IaHUS MPOU3BOIHBIX MAIlIMH HA OCHOBE 0a30BOI;

® CTPEMUTHCS K COKPAILIECHUIO YHCIa TUIIOPa3MEPOB MAIlIUH, JOOUBAsCh yIOBIETBOPECHHUS
NOTPEOHOCTEN HAPOIHOTO XO0341WCTBAa MUHUMAIBHBIM UYHCIOM MOJEJEH MyTeM paldoHaIbHOTO
BBIOOpA UX MApaMETPOB U MOBBIIICHUS SKCILUTYaTallMOHHOM THOKOCTH;

® YYUTHIBATH PEMOHTOMNPUTOJHOCTH MAIIUH, 3aMEHATh BOCCTAHOBHUTEIbHBIE PEMOHTHI
KOMILJIEKTAIIMEl CMEHHBIMH Y3JIaMH, YCTPAHITh KallUTAJIbHBIE PEMOHTHI;

® TpyIIMECs MOBEPXHOCTH HE pacroJyiaraTh Ha KOPIycax JeTajiei, BBIMOJHITh HA OT-
JIeTBHBIX, JIETKO 3aMEHSEMBIX JIeTaJIsuX;

® BBIJICPKUBATH MPHUHIIUII arperaTHOCTH, OOECIeUnBaTh MOJIHYI0 B3aHMMO3aMEHSIEMOCTh
JieTaneil, UCKIOYUTh TPUTOHKY JeTallel 110 MECTY;

® UCKIIIOYATh OIEpallud PEryJUPOBKHU JETalled MO MECTy, MpeaycMaTpuBaTh B KOH-
CTPYKITUH DJIEMEHTHI, 00€CIIEYNBAOIINE MPABWIIbHYIO YCTAHOBKY JETaJIeH MpU COOPKE;

e 00ecrneunTh BBICOKYIO MPOYHOCTH JIeTalel M MAaIlWH, HE yBeNIW4YHBas Maccy (paiuo-
HaJbHBIE (OPMBI JeTalleld, MaTepuasl MOBBIIIEHHON MPOYHOCTH, BBEACHUE YIPOUHSIONIEH o0pa-
00TKH);

® TIOBBIIICHHE ITUKINYECKON MPOYHOCTH JIeTajeil, MpHuaaBaTh JACTAISIM pallHOHAIbHbBIC
M0 CONMPOTHUBJICHUIO YCTAIOCTH (POPMBI U T.1.;

e B MAIlIMHBI, Y37Ibl, pabOTarOIINE MPU IUKIHYECKUX U JUHAMUYECKUX Harpy3kax, BBO-
TUTH YIPYTHE IEMEHTHI, CMATYAONINE TOTYKH U KOJIeOaHUs HATPY3KU;

® TIpHUAaBaTh BBICOKYIO JKECTKOCTH I1€JI€CO00Pa3HBIMU criocobaMu (MPUMEHEHHUE MyCTO-
TEJbIX U 000JI0YKOBBIX KOHCTPYKIIMA, pallMOHAIBHOE PACIOIOKEHUE OTIOpP U pedep KEeCTKOCTH);

® YBEIWYHMBATH HAJIS)KHOCThH MAIIIMH, JOOUBAsCh X MOTHOW OE30TKA3HOCTH;

e JleNaTh MAaIIMHBI MPOCTHIMU B OOCTY)KUBAaHUH, YCTPAHAThH MEPUOIUIECKUE PETYIUPOB-
KU, BBITIOJHITH MEXaHU3MBI B BUJIE CAMOOOCTYKUBAIOIIINXCS arperaTos;

® TIPEAYNPEXAaTh BO3MOKHOCTh TIEPEHANPSIKEHUS] MAITMHBI B OKCIUTyaTallud, BBOJIUTH
MIpEeI0XPAaHUTEIIbHBIC YCTPONCTBA;

® YCTPaHSTh BO3MOXXHOCTH IOJIOMOK W aBapuil B pe3yibTaTe HEyMeIoro oOpalieHus
MAaIIMHON; MaKCUMaJIbHO aBTOMATU3HPOBATh YIIPABIECHNE MAIIUHOII;

® JCKJII0YAaTh BO3MOXHOCTh HEMPABUIBHOW COOPKH, BBOAUTH OJIOKHPOBKH, OMYCKAIO-
e COOPKY TOJBKO B HY’)KHOM TIOJIOKEHUH;

® YCTPaHSATh NEPUOAMYECKYIO CMa3Ky, OOeCleunBaTh HEMPEPHIBHYIO aBTOMATHUECKYIO
MoJiayy CMa3KH K TPYLIUMCS COETUHEHUSIM;
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e u30eratb OTKPHITHIX MEXAHW3MOB U Mepe/iay, 3aKI0YaTh MEXaHU3MbI B 3aKpPBIThIE KOP-
nmyca, MpeIoTBpaIaloIie IPOHUKHOBEHHE I'PSI3H, TIBUIN U BIIATH;

e o0ecreunBaTh HAJIGKHYIO CTPAaXOBKY pPE3bOOBBIX COCIMHEHUI OT CaMOBBIBHHUYHBA-
HUS;

® MpenyNnpexaaTh KOPPO3HIO JeTaliel, MPUMEHATh CTOMKHE JTJAKOKPACOYHBIE M TayibBa-
HUYECKHUE TOKPBITHSI, KOPPO3ZUOHHO-CTOMKHIE MaTepHAIIBL;

e yMEHbUIaTh MAaccy MAIIMH IMyTeM YBEIUYEHUS KOMIIAKTHOCTH KOHCTPYKLHUH, MpUMe-
HEHUEM palMOHATbHBIX KMHEMAaTUYECKUX U CUJIOBBIX CXEM, YCTPaHEHHE HEBBITOJIHBIX BHUOB
HArpy)XeHUus, 3aMeHbl M3rula pacTsHKEHUEM-CXKATHEM, IyTeM MPUMEHEHHs JIETKHX CIUIaBOB H
HEMETAJUTMYECKUX MaTepUaIOB;

® YIPOIIATh KOHCTPYKIIMIO MAIIWH, H30€raTh CI0KHBIX MHOTOAETAIbHBIX KOHCTPYKIIHIA;

® 3aMEHATH, TJ€ BO3MOXKHO, MEXAHHU3MBI C TOCTYNATEIbHO-BO3BPATHBIM IPSIMOJIMHEH-
HBIM JIBIKEHHEM 00Jiee BHITOAHBIMA MEXaHU3MaMH C BPalaTeIbHBIM JBHKCHUEM;

e o0ecrneurBaTh MAaKCUMAaJIbHYIO TEXHOJOTUYHOCTH JIETANIeH, Y3JI0B U MAIlIUHBI,

® CoKpamath 00beM MEXaHHUYeCKOH 00paldoTKH, MpeaycMaTpuBas M3TOTOBJICHHE JeTa-
Jeil U3 3aroToBOK C (GOpMOi, OIM3KON K OKOHYATENbHOU (hopMe H3/IeNHs, 3aMEHITh MEXaHUIe-
CKyI0 00paboTKy 0oJiee IPOU3BOJUTENBHBIMU CIIOCOOaMH 00pabOTKH 0€3 CHATHUS CTPYIKKH;

® MaKCHUMaJIbHAsI YHU(DUKALNAS MAITHBL;

® pacIUpATH IPUMEHEHUE CTAaHAAPTHBIX JETaNICH;

® HE NPUMEHITH OPUTHHAIBHBIX JIETajJei U Y3JI0B, €CIIM MOYKHO OOOWTHCH CTaHIIApTHBI-
MU, YHU(DUIIUPOBAHHBIMH, 3aMMCTBOBAHHBIMH U TTOKYITHBIMU;

® SKOHOMUTH JIOPOTrOCTOSIIINE U 1e(DULIUTHBIE MaTepUaIbl;

e JieTajH, KIIOYEBBIC ISl HA/IKHOCTU MAIIIMHBI, BHIMOTHATh U3 KAUeCTBEHHBIX MaTepH-
QJIOB, MPUMEHSATH COBEPILIEHHbIE TEXHOJIOTHUYECKUE MPOLIECCHI;

e TIpUAaBaTh MAIIMHE MIPOCTHIE U TIaJKKUE BHENTHUE (POpPMBI, 00JIeryarmme yxoa 3a Ma-
1100505 (0) 7

® yIIy4lIaTh BHEIIHIOKO OTIENIKY MaIllHH;

® JleNaTh JOCTYIHBIMH U yIOOHBIMHU JJISi OCMOTpPA Y3JIbl,, HYXXIAIOUIHeCs B MEPHOANYE-
CKOU ITPOBEPKE;

e obecrnednBaTh 0€30MaCHOCTh MEPCOHANA, aBTOMAaTH3alMi0 pabouyux orepauui, ycra-
HOBKA 3alIUTHBIX OTPaXICHU;

® B MalIMHAaX-aBTOMaTaxX 00eCTIeYMBaTh BO3MOKHOCTh PyYHOH pabOTHI;

® B MalIMHAaX C YJIEKTPOIPUBOJIOM YUUTHIBATH BOSMOKHOCTH HETPABMIIBHOTO BKITFOUCHUS
JIBUTATEIISI, 00ECTIeYMBAaTh BO3MOKHOCTh PEBEPCHOM pabOThI MAITMHBI MIJIK BBOJIUTH MPEIOXPaHH-
TEJIbHBIE YCTPOICTBA;

® THIATEIHHO M3YYaTh ONBIT SKCIUTyaTallMyd MaIIMH M OTIEPATUBHO BBOJUTH B KOHCTPYK-
U0 HCIIpaBlIeHHE Je(PEKTOB;

e o0ecrevnBaTh KOHCTPYKTUBHBIN 3aJl€JI, TTOJrOTABIMNBAS BBHITYCK HOBBIX MAaIIMH C 00-
Jiee BEICOKMMH TTOKA3aTeNIsIMU Ha CMEHY YCTapEBILNM;

® 13y4aTh TEHJCHILIMU Pa3BUTHs OTpacieil HapOJHOIO XO3SHCTBA, BECTU MEPCIEKTUBHOE
POEKTHPOBAHUE;

® BCE HOBBIC y3JIbI I MEXaHU3MBI IIPOBEPATH C MOMOIIBIO KCIIEPIMEHTOB, MO/ICITHPOBa-
HUS;

® IIIMPE MCIMOJB30BATh OMBIT CMEKHBIX, B HY)KHBIX CIy4asX U OTIAJICHHBIX MO MPOPUITIO
oTpacieil MalIMHOCTPOCHUSI.

JKOHOMHMYECKHE OCHOBbI KOHCTPYHPOBAHUS.
IKOHOMHYHOCTh KOHCTPYKIIUHN - IMOKa3aTeIh KOMIIEKCHBIN, (DOPMUPYETCS MPU yUETE
3aTpaT HE TOJILKO MPOMU3BOJCTBEHHBIX (TPYyI03aTpaT, SHEPro3arpar, CTOMMOCTH MaTEpPHAIOB U
KOMIUIEKTYIOIUX ), HO U PAaCXOJ0B TPAHCHOPTHBIX, MyCKO-HAIAI0UYHbIX, SKCILTyaTallHOHHBIX, pe-
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MOHTHBIX 32 BECh Mepuoj paboThl MAIUHBL. [IPOEKTHPOBIIMK CTPEMUTCS CIIOCOOEH HAXOIUThH
IYTH TOBBIIICHUS YKOHOMHYECKOW 3(PPEKTHBHOCTH CO3/1aBAEMbIX KOHCTPYKLHH, MX TOJIE3HON
OTJIa4M [PU CHUKEHUU MPOU3BOICTBEHHOI c€0ECTOMMOCTH U HKCIUTYaTal[MOHHBIX PACXO0/I0B.

10008011 3¢hghexm OT pabOTHI MAIITMHBIL:

Q=0t-P,

Ot - romoBas otnava, pyo/ron;

P - cymma skcrutyaTallMOHHBIX pacxoqoB, pyo/roa. CkiiagpiBaeTcsi U3 CTOMMOCTH pac-
XOJlyeMOW SHPTUM, MaTepHUajoB M 3arOTOBOK, MHCTPYMEHTA, OIJIAThl TPYAd, TEXHUYECKOTO 00-
CIIy’)KMBaHUsI, PEMOHTA, HAKJIAJHBIX [IEXOBBIX U 3aBOJCKUX PACX0/0B, aMOPTU3AIIMOHHBIX PacXo-
JIOB.

Penmabenvnocmo = Ot/ P.

Benuunna q 1.6. 6onbine 1, nHaue MammHa OyaeT padoTaTh YOBITOYHO, CMBICI €€ CY-
[IECTBOBAHUS yTPAYUBACTCA.

J10JIroBe4YHOCTh.

JlonroBe4HOCTh - 001ee BpeMsi, KOTOPOE MalllMHa MOXET OTpadoTaTh Ha HOMHUHAJIb-
HOM pEeXHME B yCJIOBUSAX HOPMAJIbHON 3KCIUTyaTalluu 0€3 CYIECTBEHHOIO CHMKEHHUSI OCHOBHBIX
pacyeTHBIX MapaMETPOB, IPU SKOHOMHYECKH MPUEMIIEMON CyMMapHON CTOMMOCTH PEMOHTOB.
T.e. ob1ee yucio onepaiuii, KOTOpoe MallkHa MOXKET IPOU3BECTH A0 MpeAeIbHOro u3Hoca. Taxk,
JIOJITOBEYHOCTh aBTOTPAHCIIOPTA ONpPEAEISAETCS M0 MPEeAeIbHOMY CYMMapHOMY IIPOOery B KHJIO-
MeTpax, H0YBO0OpadaTHIBAOIIMX MALIMH - 10 KOJMYECTBY 00pabaThIBA€MbIX T'€KTapOB MOYBBI.

JloAroBEYHOCTh 3aBUCUT OT MPAaBUIBHOW KOHCTPYKLMHU MAaIUHBI (B TOM 4YHCIE Ipa-
BIWJIBHOTO BbIOOpa MaTepuaia, pacueTHON MPOYHOCTH), YCIOBHM M TEXHHYECKOTO YPOBHS IKC-
ITyaTanuy (KBaIU(QUIMPOBAHHBIA yXO0/, CBOEBPEMEHHAsI MPOPUIAKTHKA, TPEIYIPEKIECHUE Te-
Perpy30K, KOPpO3UH MOKET MOBBICUTH JTOJITOBEYHOCTB).

Cpoxk cityk05blI - TPOAOHKUTEILHOCT TPEObIBaHMS MAILIMHBI B OKCITyaTalluu (B TO/aX)
JI0 NCYEPIIaHUs €10 pecypca IKCIUTyaTallHH.

HanexHocTb.

HanexHocTh CckmagpiBaeTCs U3 CICAYIONIMX MPU3HAKOB: JIOJITOBEYHOCTh, 0€30TKa3-
HOCTb, 0€3aBapUIHOCTH, TPOCTOTA OOCITYKMBAHUS, PEMOHTONPUTOTHOCTh, CTETIEHU TSKECTH OT-
Ka30B, CTOUMOCTb paboT, HEOOXOAMMBIX JJIsI YCTPAHEHHS OTKA30B.

CriocoObl OBBIIIEHHS HAAECKHOCTH: MTPOCTOTA YCTPOUCTBA (MUHUMYM JeTalle, y3II0B
U COEIMHEHUH), ONITUMAIbHOCTh KOHCTPYKTUBHOMN CXEMbI, KaUeCTBO KOHCTPYKIIMOHHBIX MaTepHU-
aJIOB, CBAPHBIX LIBOB, OTIIMBOK, TEMJIOCTOMKOCTh U aHTUKOPPO3UOHHASL CTOMKOCTh, IPOYHOCTh U
KECTKOCTh KOHCTp}/KI_II/II\/II. B IICIX IMOBBIIICHUS )KCCTKOCTH U HpO‘—IHOCTI/I 663 yBCJ'IPI‘I@HPISI Macc
MPUMEHSIOT palioHalIbHbIe TMPOGUIH U (OPMBI, TPABHIBHBIE CXEMbl HArpy>KEHUsS. Y CIIOBHS
HpaBHHBHOﬁ BKCHJ'IyaTaHI/II/I JOOJIKHBI 6I)ITI) 3aJI0OKCHBI B CaMOfI KOHCTPYKI_II/II/I, CHUCTEME CMa3KH,
aBTOMAaTHU3alMU YIIPABJICHHUS.

Cranaapru3anms ¥ B3aMM0O3aMeHsAeMOCTb.

YHudukanus, cTaHaapTH3aIUs U arperaTUPOBaHUE UMEIOT I1JIb: TOCTH)KEHHE YKOHO-
Mudeckoro 3¢ (deKTa U MOBBIIICHHE KayecTBa MPOMBIIUICHHOW MPOIYKIMH, PAIIMOHAIBHOE CO-
KpallleHue €€ HOMEHKJIATyphl U ONTUMHU3AINIO aCCOPTUMEHTA; Pa3BUTHE BHICOKOTEXHOJIOTHIHBIX
CIELHATU3UPOBAHHBIX MPOU3BOACTB KOMIUICKTYIOIINX W3JIETUH, COKpaXXEHUE CPOKOB MPOEKTHU-
pPOBaHMSI U MPOU3BOACTBA HOBOW TEXHUKH, YIPOIIEHUE €€ PEMOHTA U JIOCTH)KEHUE B3auMoO3aMe-
HAEMOCTH JETaJEN.

B Poccun paspabotana u aeiictByer ['ocymapcrBernas cucrema crangaptusanuu (I'OCT
1.0-68 - TOCT 1.5-68), cocrosiimas U3 KOMILUIEKCa B3aUMOYBSI3aHHBIX CTaHIAPTOB, OMPEACIISIO-
HIMX OPraHu3alri0 U METOJIMKY MPOBEIEHUS CTaHJapTHU3AlMK B CTpaHe. Y CTaHOBJIEHBI rocyap-
ctBeHHblit ctanaaptel (I'OCT), orpacnessie ctanaaptsl (OCT), crangaptel npeanpustuii (CTII).
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Cmanoapmu3sayusa B TEXHUKE, MAIIMHOCTPOCHUH - PETIIAMEHTUPOBAHHE KOHCTPYKIIMH
U TUTIOPa3MEPOB MIMPOKO MPUMEHSEMBIX JeTalleH, Y3JI0B, arperaToB; CTAHIAPTU3UPYIOT THIIOBBIE
JUTSL JAHHOM OTpaciu JeTaiu U y3ibl. ['ocynapcTBeHHbIE CTaHAAPTHI ONPEAEISIOT O0IIeTeXHUYe-
Ckre TpeOOBaHUS K BBHIMYCKAEMBIM H3JICNHSIM U MaTepuaigaMm - K uX Gopme, pazmepam, THUIAM,
BUJaM, MapKaMm, apTHKyJaM, acCOPTUMEHTY, COpPTaMeHTy. TeXHHW4YecKue YCIOBUS M HOpPMAaH
Pa3IMYHBIX BEIOMCTB U OTACIBHBIX MPEANPHUATHI 00s3aTeIbHBI K IPUMEHCHHIO JIMIIL B UX TIpe-
nenax. B otnuuue ot cTaHnapToB, HOpMail 00s3aTeIbHO MPEyCMaTPUBAIOT KOHCTPYKTUBHBIE U
pa3MepHbIE XapaKTEPUCTUKH JIETAICH, Y3JIOB MAIIIKH.

C nopMansamu u criequpUIecKUMH TEXHUUYECKUMU YCIOBUSIMU JH3aiiHEep BCTpedaercs
KK pa3 B MOMEHT O3HAKOMJICHHSI C MIPOCKTHBIM 3a/IaHUEM, TJI¢ OHH 00s3aTeNbHO YIIOMUHA-
torcs. Co cTanmapTaMu - elle yaiie, Ha KaXJ1I0M MPOeKTHOM IIary: Ipu BbIOOpE COPTaMEHTa KOH-
CTPYKLIMOHHOTO MaTepuaa, JIJAKOKPACOYHBIX MOKPBITHIA, PU MPUMEHEHUH CTAaHIAPTHBIX COCIU-
HEHUIl (CBapHBIX, 3aKJIEMOYHBIX, KPENEKHBIX, pe3bOOBBIX, IUINLEBHIX, (PIAaHIEBbIX U Ap.), IpU
opopmiieHnn yeprexeit. CTaHZapThl HE CKOBBIBAIOT TBOPYCCKYIO MHHIIMATHUBY AW3aiiHEpa, HO
paloHaIbHO JTUCHUIUIMHUPYIOT MPOSKTHOE MBIIUICHUE, HAMIPABIISSI €r0 B PYCIIO pealiu3Ma, TeX-
HOJIOTUYECKOW W SKOHOMHUYECKOM 11eTIeCO00Pa3HOCTH.

MaccoBoe 1 KpyMmHOCEpUMHOE MPOU3BOJCTBO OCYIIECTBISIETCS Ha OCHOBE MPUHIUIA
B3aMIMO3aMEHSICMOCTH. B3aumoszamensemocms - MPUHIUN KOHCTPYUPOBAHUS, MPOU3BOJICTBA U
AKCILTyaTalluu U3JIeJIHi, KOTOPBI MO3BOJIAET HE3aBUCHUMO U3TOTOBIICHHBIC IeTalId 0€3 IOMOIHU-
TenbHOU 00paboTKy (6€3 MPUTOHKH JIeTaJIel 10 MECTY) COOMpaTh B MAIlIMHBI U TIPUOOPHI U TTOITY-
YaTh TOTOBBIC U3/ENUS C ONTUMAIBHBIMU 3HAUEHUSIMU DKCIUTyaTallUOHHBIX MOKa3zareneil. B miu-
POKOM CMBICJIC B3aWMO3aMEHSIEMOCTh O3HAYaeT TOCTOSIHCTBO T'€OMETPHYECKHX, KHHEMaTH4e-
CKHX, MEXaHUYECKHUX, FIEKTPUUECKUX, ONTHUECKUX U AP. TAPaMETPOB, ONPEALISIIONINX Ka4eCTBO
TOTOBBIX U3JETUN.

Yuudukanus.

VYHU}UKaKA COCTOUT B MHOTOKPAaTHOM IPUMEHEHUU B KOHCTPYKIIMU OJHUX M TEX XKe
AJIEMEHTOB, YTO CIIOCOOCTBYET COKPAILEHUI0 HOMEHKJIATYphl JeTajeil, yMEHbIIEHUI0 CTOMMOCTH
U3TOTOBJICHUS], YITPOIIEHUIO IKCIUTyaTallii U PEMOHTA.

Vuugurkayus koncmpykmugHuix 1emMeHmos: pe3bOOBbIX, IITUIEBBIX, HIIIOHOYHBIX CO-
eIMHEeHUH, Qacok, ranTeneil - mo3BOJSET COKPATUTh HOMEHKJIATYpy 00pabaThIBaIOIIEro U MEpHU-
TEIbHOIO0 MHCTPYMEHTA. Yuugukayus oemaneii u y3108 MOXKET ObITh «BHYTPEHHEH» U «BHEIII-
Heil». B mepBom ciyuae yHUGUIHMPYIOTCS OpUTMHAIbHbIE JE€Tald U y3Jbl B Mpejaenax JaHHOTO
U3JIeNUs, BO BTOPOM - 3aMMCTBYIOTCS ICTAIH CEPHITHO M3TOTABIMBACMBIX IMPOMBIIUICHHBIX H3/1€-
JM, 9TO AaeT HauOoIbIINi SKoHOMUYecKHH 3 dexT. s au3aiH-IpakTUKK XapaKTepHa pean-
3anusl MPUHINATIA «BHYTPEHHEH» YHU(UKAIUN KOHCTPYKTUBHBIX 3JIEMEHTOB IMPOEKTHPYEMOTO
00BEKTa, YTO MO3BOJISIET MOJIY4YaTh OPUTMHAIbHbBIE M BBIPa3UTEIbHbIE KOMIIO3UIIMOHHBIE pellle-
HUS OTJIENBHBIX MPOMBIIUICHHBIX M3/IEIMNA ¥ KOMIUIEKCOB. B IH3aifHEpCKOM KOHCTPYHPOBAHUH
OPUHIUIY YHU(QUKAMKM KOHCTPYKTHUBHBIX 3JIEMEHTOB OTBOJUTCA 0co0asi, BHU3yaJbHO-
UHTETpUpYIoasi 1 cTuiieodpasytomas poib. Ha ero ocHoBe au3aiiHEphl YCIENIHO PEIIAIOT
CJIO’KHBIE XYJI0KECTBEHHO-KOMIIO3UIIMOHHBIE, TEXHUKO-SKOHOMUYECKHE 3aJ[aui, BKIII0Yas pa3pa-
00TKy aHcaMOJell W OpUTHHAIBHBIX, OCTPOXAPAKTEPHBIX (UPMEHHBIX CTHIICH MPOMBIILICHHON
npoaykiuu. T.0., cnenuduka 1u3aifHEpCKOro KOHCTPYUPOBAHUS, €r0 OTIMYUE OT MHXKEHEPHOTO
KOHCTPYHpPOBaHUS Hanbosiee SBHO MPOSBISETCS UMEHHO B 3TOM IUIAaHE - B pa3IMYHOM Ipodec-
CHOHAJIbHOM OTHOILIEHHH K MPOEKTHBIM BO3MOXHOCTSIM YHU(UKALUU U K BBIPA3UTEIBHBIM KOM-
MO3UIIMOHHBIM BO3MOYKHOCTSIM TE€XHOJIOTHH, KOHCTPYKIIUHU U €€ SIIEMEHTOB.

B H.B. cymiecTByeT HECKOJIBKO HalpaBlieHHH yHH(UKALUU: CEKIMOHUPOBaHUE (pa3zene-
HUE MAaIIMHBI Ha CEKUUU U 00pa3oBaHUE MPOU3BOIHBIX MAIIUH HA0OPOM YHUMULIHPOBAHHBIX
CeKIMii), MeToa 6a30Boro arperara (IpUCOEANHEHNE K HEMY CHEMaIbHOTO 000PYI0BaHUs), MO-
nudunrpoBanne (MPUCTIOCOOICHNE MAIIMHBI K WHBIM YCJIOBUSIM PaOOThI, HAIPUMED, TPOITHYE-
CKO€ UCTIOJHEHUE, /I padOThl HA MOPCKOM TPAHCIIOPTE), arperaTupoBaHue U Jp.
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ArperatupoBaHue.

YHubuKanys, HopManu3auus U CTaHAApTH3AIHUS KOHCTPYKTHBHBIX 3JIEMEHTOB CO3/AIOT
IIPEIIIOCBUIKY JJI IPOEKTHO-IIPOU3BOACTBEHHOM pealn3aly IPOTrPECCUBHOIO MIPHUHIIMIIA arpe-
ratupoBaHus. MarepuaiabHON 0a30if arperarHo-0JIOYHOTO KOHCTPYHUPOBAHMS HPOMBIIIJICHHBIX
W3JIEIIMA CTAHOBSATCS M3TOTOBJICHHBIE HA CIIELUAIM3UPOBAHHBIX IPEANPUATHIX U IPOBEPEHHBIE B
AKCIUTyaTallM KOMILIEKTYIOIIHUE JIEMEHThl. OTO MOT'YT ObITh T€OMETPUUYECKH COIJIACOBAHHBIE U
pasMepHO COBMECTHMbIE ABTOHOMHbBIE KOHCTPYKTUBHBIE Y3JIbl, )YHKIIMOHATIbHbIE OJIOKU-MOYIIH,
CeKIMH U AeTanu (YHU(UIIMPOBAHHBIE, TUIIOBbIE, HOPMAJIM30BAaHHbBIE, CTaHAAPTHEIE). X ocMbIC-
JIeHHas1, LieJIeHalpaBIeHHas MPOCTPAHCTBECHHAs KOMIIOHOBKA Ha OOLIeH CTaHWHE B PAa3IMYHBIX
COYETaHUSIX U C pa3HbIM (PYHKIMOHATIHHBIM 3((HEKTOM CIIOCOOHA TOPOXKIATh HEOOXOAUMBIE HO-
BbIC, KOHCTPYKTUBHO IIPEEMCTBEHHBIE TEXHUYECKUE YCTPOMCTBA. DTOT PALIMOHAIBHBIN MOAXO K
TEXHUYECKOMY CTPYKTYpOOOpPa30BaHHIO HAIIE] HIMPOKOE NMPUMEHEHUE B PA3IUYHBIX OTPACIIAX
HIPOMBIIIJICHHOCTH: aBTOMOOMJIECTPOCHNUH, CTAHKOCTPOEHHH, AU3aiiHe KHHO(OTOANapaTyphl.

MoHo00/104HO€e U MOy IbHOEe KOHCTPYHPOBaHHe.

KomnakTable MOHOOJIOUHBIE, KOMOAITHOBBIE KOHCTPYKIIMY, HHTETPUPYIOIINE B SAHHOM
KOHCTPYKTUBE pa3inyHble (PyHKIMOHAIbHBIE 0s10KU. [Ipu 3TOM cOkpalaroTcsi BHyTpEeHHHUE KOM-
MYHHKAIMH, CHUYKAIOTCS METAJUIOEMKOCTh KOHCTPYKIUHM U pacXoJ JIAKOKPACOYHBIX MaTepUasoB,
YIPOYHSIOTCSI KOHCTPYKTHUBHBIE CBS3U U MOBBIIAECTCS YA0OCTBO 0OCTYKUBAHMUS.

[Tomubno4nble, MOAYIIbHBIE KOHCTPYKIHU. [Ipoie peMoHTHOE 00CTy)KMBaHUE U TIEPH-
OJIM4ecKass MOJEPHHU3ALMs, BO3MOXKHBI Pa3HOKOMIUIEKTHAsI IOCTAaBKa, MOCIEI0BaTEIbHbIE KOH-
CTPYKTUBHBIE [IPUPALICHUS U ONlEpaTUBHASI IPOCTPAHCTBEHHAs IEPEKOMIIOHOBKA KaK aJalTalus
K 3KCILTyaTallMOHHOM cpesie, a Takke yHU(UKAIU THIIOPa3MEPOB KOpIyca U HECYILEro OCHOBA-
HUS Pa3HBIX (PYHKIIMOHAIBHBIX MOAYIIEH.

YHuBepcanusauus.

[To3BonseT pacupuTh (PYHKIIMU MAIIUHBI, YBEIUYUTh AUANIA30H BHIMOIHIEMbIX UMU
OTIepallHii, paCIIMPUTh HOMEHKJIATYPy 00pabaThIBaEMBbIX JETaJICH, COKPATUTh YUCIO 0OBEKTOB
npousBozcTBa. Hanpumep, yHUBepcanu3anuu XOpoLIo MOAAAI0TCs CENbX03MAIIMHBI - OCHALLAS
HABECHBIM WJIM TIPHUIICTTHBIM 000PYI0BAHHEM, MOKHO CO3/7[aTh MHOTO(YHKIIMOHAILHYIO MaIlIUHY.

Psaabl npeAnoyYTHTENbHBIX YHCEJI.
I'OCT 8032-84 ycraHaB/IMBaET NATh PAIOB NPEANOYTUTEIBHBIX YACEN CO 3HAMEHATEIIEM

IPOrPECCUu @ = m . Crenienu n npunsTsl 5, 10, 20, 40, 80. Hanpumep:

pan RS: 1, 1.6; 2.5; 4; 6.3; 10

pan R10: 1; 1.25; 1.6; 2; 2.5; 3.15; 4;5; 6.3; & 10 ut.nm

Ha 0a3e ocHOBHBIX psIJIOB pa3paboTaHbl psAIbl HOPMATIBHBIX JMHEHHBIX pazmepos (TOCT
6636-69), oxBaTsiBatomIye JHHEHHBIE pazMepbl B nHTepBasie 0,001 - 20000 mm.

[TpuMeHeHHe CTaHIAPTHHIX JIMHEHHBIX Pa3MepoB Lienecoo0pa3Ho i HOBEPXHOCTEH,
M0JIBEPraeMbIX TOUHOM MexaHN4eCcKoi 00paboTKe, /s MOCaA0YHBIX TOBEPXHOCTEH, YTO CIOCO0-
CTBYET CTaHJapPTU3ALIUU PEXYILEro U MEPUTEIILHOTO HHCTpyMeHTa. Ha ocHOBaHMH HOpMalIbHBIX
JIMHEUHBIX PasMEPOB YCTAaHABIMBAIOT PAAbI JUAMETPOB ITPOBOJIOKH, ITPYTKOB, TOJIIHWHBI JINCTO-
BOT'0 ITPOKAaTa u Jp.

IIpuHIMN pYHKIHOHAJIBLHOM 1e1ec000pPa3ZHOCTH.

Co31a10TCsl BBICOKOIIPOU3BOAUTENIBHBIE Y3KOCIEIIMAIU3MPOBAHHbIE WM MONU(YHKIIU-
OHAJIbHBIC, YHUBCPCAJIbHBIC MAIIMHBI U MCXAaHU3MBbI. breiTOBBIC HpI/I60pI>I u Mebeab COBMCIICH-
HbIX (QyHKUUH. [IpoeKTHpOBIIMK 3a00TUTCSA O HAAEKHOCTH (PYHKLIIMOHUPOBAHMS, BHICOKOM TEX-
HUYECKOM pecypce, MPEBOCXOAAIIEM IIPOTOTUIIBI U aHAJIOTH 110 TEXHUKO-DKOHOMHYECKUM U JKC-
IUTyaTallMOHHBIM TOKa3aresnsaM. [IpakTHKyeTcs MpeeMCTBEHHOCTh KOHCTPYKLUH, 00Jaiarommx
peCypcaMu COBCPIICHCTBOBAHMS, IOTCHIIUAJIOM pPa3BUTHA.
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MopaJsbHoe cTapeHue.

HeoOxonumo mpeaynpexaaTb TEXHUYECKOE yCTapeBaHUE MalllMH, oOecrieunBasi UX -
TEJbHYIO IPUMEHSIEMOCTD, 3aKJI1a/IbIBasi BBICOKUE HUCXOJIHBIE ITapaMeTphl, IPeAyCMaTpUBas pe3ep-
BbI Pa3BUTHSI U MTOCIIEAOBATEIHHOTO COBEPLICHCTBOBAHMS.

dopma ecTh OTpaskeHHe 1yxa BpeMmeHu. Jlro0as ¢opma U3AeIus paHO WU TO3/IHO cTape-
eT MopainbHo. [IpenmeT He AOKEH MOPAIbHO CTapeTh paHblle, YeM OyAyT MOJTHOCTHIO UCHOJb-
30BaHbl €r0 TEXHUYECKHE U (PU3NIECKHe BO3MOKHOCTH. CpOKHU CIIy>KOBI M HA3HAUCHHE Y U3JIEIUN
pa3inyHble, MOATOMY K MPOEKTUPOBAHHUIO MX (OPMBI HEOOXOIUMO MOAXOAUTH nuddepeHIpo-
BaHHO. Dopma u3aenuii, CpoK CIIy:KObI KOTOPBIX HETMPOJIOJDKUTEICH, MOXKET B OOJBIIION CTETICHH
OTpakaTb YepThl MOJIbI, HAIIPUMEP, B OOYBHOM HJIM MIBEHHON MPOMBIIUIEHHOCTH. DPOPMBI U3j1e-
JHMHA JUIMTENBHOTO MOTPeOICH s, MpeIHa3HaYeHHbIE IS YTUIMTAPHBIX MOTPeOHOCTEH, TOJIKHBI
OBITH CIEPKAHHBIMHU M HEUTPAIbHBIMH, YTO MO3BOJIIET UM HE CTAPETh MOPAIHHO B TEYCHHE BCETO
BPEMEHHU CITYKOBI.

Kpurepun xkauecrBa. Arrecranms U3Aeauil.

KavecTBO npoaykuuu — o1ieHKa IOTPEOUTENEM CTENIEHH COOTBETCTBUS €€ CBOMCTB MH-
JTUBUYaTbHBIM U OOIIECTBEHHBIM OXKHIaHUAM, 0053aTeJIbHBIM HOPMaM B COOTBETCTBHH C €€
Ha3HAYCHUEM.

J171st O1IeHKH ypOBHSI KauecTBa MPOAYKIIMH UCIIONIb3YIOT HAOOp MoKa3aTesiel KauyecTBa, KOTOPBI
MIO3BOJISIET OLIEHUTh CYLIECTBEHHBIE JJI1 HOTPEOUTENSI CBOMCTBA MPOIYKIMH 110 HEKOTOPOMY 3a-
TaHHOMY Kputeputo. CBONCTBO sBIISIETCS 0COOCHHOCTHIO MPOAYKIIUU, KOTOPasi MOXKET MPOSIB-
JSATHCS MPU €€ CO3JIaHUH, SKCITyaTalluy WK NOoTpedaeHNH, 0€3 OlleHUBaHMsI BAXKHOCTH 3TOTO
CBOMCTBA JUIsl TOTpeOUTENs (HaIpUMep, TEXHUYECKUH YPOBEHb MPOTYKIIUHN).

Jlns obecriedeHus BBICOKOTO KauecTBa MPOAYKIIMH ¢ HU3KUMH U3/IepKKaMU B KpyITHOMAacIITao-
HOM IIPOM3BOJICTBE HE I0CTaTOYHO KOHTPOJIS KauecTBa, HEOOXOIUMO CO3/IJaHHE B OpTaHU3aIIH
CUCTEMa MEHEPKMEHTA KauecTBa.

ATTecTanus NpoIyKIUHU POBOJUTCS B COOTBETCTBUM C YTBEPkKACHHBIM "[lopsikoMm aT-
TECTaIH MPOMBIIINIEHHOW MPOIYKIIMH T10 IByM KaTeropusim kadectsa" (najnee [lopsiok arre-
CTalllN).

HOpHZ[OK aTTeCTallu YCTaHABJIMUBACT CIUHBIC U 00s13aTeNbHBIC AJI1 BCEX MUHUCTCPCTB U
BCAOMCTB IIpaBuJia aTTECTAllMU IIPOAYKIUHA I10 BBICIIIEH U HepBOfI KaTeropuiaM KadcCTBa.

ATTecTanuy 1o AByM KaTEropusiM KadyecTBa IMOJJIEKUT BCS BbIIIyCKaeMas IPeaIpUATH -
MU U OpraHU3aLUSAMH IPOMBIIITIEHHAS TPOAYKIHS, COJIEpKAIIAsAC B KJIACCH(PHUKATOPE TPOMBIIII-
JIEHHOM U CEJIbCKOXO03SIMICTBEHHOM MPOAYKIMH, 32 UCKIIFOUEHUEM TOM POIYKINUU, KOTOpas
BKJIIOUEHA MUHHMCTEPCTBOM - U3roTOBUTENEM B "[lepedeHb MpoayKIUK, He TIOIeKallel aTTe-
cTanuu'.

OOBeKTOM aTTeCTalMHU SBJISIETCS TOBApHAs MPOMBIIIICHHAS TPOIYKIINS, KaK OTJEIbHOE
u3Jienye, MaTepual, BeIeCTBO, TaK U UX TpynnupoBka. Eciau npoaykius oOpa3yer ycTaHOBIIECH-
HBIH CTaHIAPTOM HJIM TEXHUUYECKUMH YCIOBHUAMHU THIIOPAa3MEPHBIH (TapaMeTpHuecKuil) psi u
BBIITYCKAETCs OJHUM MPEIIPUATHEM IO OTHOMY HOPMAaTUBHO-TEXHUYECKOMY TIOKYMEHTY, TO Ta-
Kasi IPOAYKIIHS aTTECTyeTCsl KaK OJJMH OOBEKT 110 TUIIOBOMY MPEJCTABUTEINIO ITOTO psAla, Xapak-
TEPU3YIOIIEMY KaueCTBO BCEX aTTECTyeMbIX n3zenuil paga. Heo6xoaumMeiM ycinoBueM sBiseTcs
CTaOMIIBHOCTh YPOBHS Ka4eCTBa BCEX WICHOB PsAA.

Jpyrum city4aem IpyliupoOBKU U3EIIUN SBIIIETCS COBOKYITHOCTD PA3IMYHbIX U3/EINM,
UMEIIIUX 0011ee IKCIUTyaTallHOHHOE Ha3HAYEHHE U BBIITYCKA€MbIX OJHUM IPEANPUATHEM B
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KOMIUIEKTax, Habopax | T.J. (HampuMep, TapHUTYp MeOEIbHBIX U3/, HAOOp ClIeCapHbIX WH-
CTPYMEHTOB).

IIEPBBI KPUTEPU - TeXHUKO-3KOHOMHUYECKHI yPOBEHS. [IJIs €ro OLEHKH aTTecTye-
Masi IPOJYKIIMs CPAaBHUBAETCS C JIYUIIMMHU OTEUECTBEHHBIMU U 3apyOeKHBIMH 00pa3Lamu ¢ yde-
TOM IIEPCIEKTUB Pa3BUTHUSA TEXHUKU U TEXHOJIOTMHA. HoMeHKIIaTypa rmokasareneil ka4ecTsa, Ipu-
HATBIX JUI OLIEHKU, METO/Ibl ONIPE/IEIEHUS UX YHNCIIOBBIX 3HAUYCHUH U METO/Ibl OLIEHKU BbIOMpa-
I0TCSl B COOTBETCTBUU C OTPACIIEBBIMUA JOKYMEHTAMH.

BTOPOI KPUTEPHM - KOHKYpEeHTOCIOCOGHOCTD HA BHEIIHEM PhIHKE.

['maBHBIME clTaraeMbIMH KOHKYPEHTOCIIOCOOHOCTH MPOIYKIIMKA HA BHEIITHEM PHIHKE SIB-
JISIFOTCSI TEXHUYECKHUI YPOBEHB U KaUY€CTBO M3TOTOBIICHUS, XapaKTEPU3YIOLIHUE COOTBETCTBUE HO-
BEUIIIM MUPOBBIM HAyYHO-TEXHHUUYECKUM JOCTHKEHHSIM B 00JIACTH KOHCTPYUPOBAHUS U TEXHO-
JIOTUU, HAJTMYKE MMATEHTHOW YUCTOTHI M MATCHTHOM 3aIlMThI, @ TAKXKE 3apETUCTPUPOBAHHBIN TO-
BapHbIi 3HaK. Kpome Toro, He0OX0AUMBIM YCIIOBHEM KOHKYPEHTOCTIOCOOHOCTH SIBIISIETCSI COOT-
BETCTBHUE MPOAYKIIUUA TPEOOBAHMIM CTaHIAPTOB CTPAH-UMIIOPTEPOB M UX GUPM, PEKOMEHIAIUSAM
u cranaaptam MCO, MOK, COB.

TPETUU KPUTEPUU - crabmiibHOCTb NOKa3aTenel kauectBa. OHa OazupyeTcs Ha BbI-
COKOM TEXHHYECKOM YPOBHE MPOHU3BOJICTBA, CTPOTOM COOJIIOJICHIH TEXHOJIOTHUECKON JUCIIH-
IUITMHBI U BBICOKOM KYJIBTYPE IPOU3BOJCTBA.

CTaOMIIBHOCTH WU YPOBCHBb KaU€CTBA U3TOTOBJICHUA MPOAYKINH ONCHHUBACTCA TAKUMU
MoKa3aTCiIsiMH, KaK HHACKC ,Z[e(l)eKTHOCTI/I, IOTCPU OT 6pa1<a, INOTCpHU OT peKJ’IaMaL{I/II\/’I u ap.

Hopmanm3zauus

Hopmanmsanus u crangapTu3anys NpeayCcMaTpuBaOT YCTAHOBIEHUE €UHBIX HOPM I10
BEJIMYMHAM U3MEPEHUH OT/IEIbHBIX 3JIEMEHTOB KOHCTPYKLINN yHUPUIIMPOBaHHBIX JeTanei. [lox
HOpMaJIu3alien cieayeT MOHUMaTh YCTAaHOBJIEHUE €MHBIX HOPM U TpeOOBaHMM K BUIAM, pa3-
MepaM U KayeCTBY U3JEIUN WIA UX OTIEIbHBIX JETAJIEH U y3JI0B, a TAKXKE K METOaM U3TOTOB-
JeHus U ucnbiTanua. HopManusanus sBiseTcs pa3HOBUIHOCTBIO CTAHAAPTU3ALMH U IIPOBOAUTCS

B MacIrradbax OTACIBHBIX Hpe)mpmm/lﬁ HJIM OTpacCiu B IICJIOM.

Marepunanbl 1 TEXHOJIOTHS.

CoBpeMeHHBIHN qu3aifHep MOXKET 00palaThCsl Kak K TPaAUIIMOHHBIM, TaK U K HOBBIM KOH-
CTPYKTOPCKMM MaTepHuasaM. lcnonp30BaHue TOro win MHOrO MaTepuaia ONpeaeseTcs Clenn-
¢ukoit oobekTa pa3paborku. Hanmpumep, npu nmpoekTUpOBaHUU MeOENH, caJOBO-MAapPKOBBIX CO-
OpYXEHMH Iu3aiiHephbl 4acTO 00paIlaloTcs K JepeBy, IpU pa3paboTKe TOPOJICKUX CKaMeeK, YpH,
Jp. JIEMEHTOB «MaJIOM apXUTEKTYphD» - K KeJle300€TOHY M KaMHIO, NIPH Pa3paboTKe M3AeIui
MaIlMHO- ¥ TPUOOPOCTPOCHHUS - K METAILTY, IPH pa3paboTKe paguoannapaTrypsl - K IIaCTMacCaM.

[Ipupoanbie cBOMCTBA MaTepHalia BhIPAXXalOTCs B IUIACTUYHOCTU HJIM JKECTKOCTH, THOKO-
CTH WJIH XPYIKOCTH, JIETKOCTU WM TSXKECTH, IPO3PAYHOCTU U T.A4. OJJHU MaTepuabl XOpOLIOo pa-
00TarOT B KOHCTPYKLUAX C OONBIIMMM CTaTHUECKUMM Harpy3KaMH, Ipyrue MHTEPECHbI CBOMMHU
BECOBBIMU KaueCTBAMHU.

Mertamn («4epHBIi» U LIBETHOW) - TPAJIULMOHHO SIBJIETCSI OCHOBHBIM KOHCTPYKIIMOHHBIM
MaTepuajioM MAaIIMHOCTPOEHUS M Jp. OTpaciei npomblnuieHHocTH. Mcnonb3yercs B Buie uc-
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XOJIHBIX TOKOBOK M OTJIMBOK, NMPYTKa U TPYO Pa3IMYHOr0 AUaMeTpa, JUCTOBOTO IpoKara, mpodu-
JIs1 HIMPOKOT'O aCCOPTUMEHTA U T'aJIbBAHUYECKUX MMOKPBITHIA.

[Ipumeps! Hanboiee pacpoCcTpaHEHHOTO NPOGUII MPOKATHOU cTanu: mmBesuiepsl No 5-12
(T.e. pasmep mo HambonbieMy u3mMepeHuto oT 50 1o 120 mm), cTanb yroyikosas (paBHOOOKas H
HepaBHOOOKas), TpyObI ¢ HApYKHbIM quamerpom oT 10 1o 100 MM (TonmMHA CTEHOK OT 2 70 5,5
MM), TpyOa KBajpaTHast cO CTOPOHOH cedeHus oT 12 mo 42 mM, TonmuHoi creHok ot 0,8 1o 3
MM.

[Tosyunnm pacnpocTpaHEHUE CIOKHOTO CEYCHHSI (STYCHCThIE, COTOBBIE) MPOMUIN U3 JIeT-
KUX aJTIOMUHHUEBO-MarHUEBBIX W TUTAHOBBIX CIUIaBOB. HOBBIM KOHCTPYKIIMOHHBIM MaTepuan -
MHOTOCIIOMHBIA METaJUIOIUIACT, BBITYCKACMBId B BHJE CIUIONIHBIX HIW Tep(HOpUPOBAHHBIX
CTaJIbHBIX JIUCTOB, MOKPBITHIX IMJIACTMACCOBOM 3alllUTHO-IEKOPATUBHON IUIEHKON (ITOJIMAITHIIE-
HOM, NOJUBHHWIXJIOpUAOM Toul. 0,2-0,3 mwM.

JIucToBble KOHCTPYKIIMOHHBIE MaTepHalIbl (CTalb, JIOPATFOMUHBI, METAJJIONJIACTHI, COMO-
JUMEPBI, OPTCTEKII0) MPUMEHUMBI MPU CO3JAAHUHM KPYIHBIX TOHKOCTEHHBIX (paMHBIX, KOpoOua-
TBIX, 000JIOYKOBBIX) KOHCTPYKTHBHBIX J€Talieil - MEHEe MAaCCHUBHBIX, HO HE MEHEE MPOUYHBIX, YEM
JUTBIE. DTO - HECYIIME I1aCCU U KapKachl, BHEIIHUE OOJIMIIOBKH, ITaHEIH, IIUTKU, KOKYXHU, EMKO-
CTH, 00TEeKaTenu | T.11.

N3 memeramnueckux mMaTepHaioB BaXKHEUIIMM KOHCTPYKIIMOHHBIM MaTEpHaIOM COBpeE-
MEHHOM TEXHHMKHU CTanu miaactMmacchl. OHM HAUIM MIMPOKOE NMPUMEHEHHE B AJIEKTPO- U PATHO-
TEXHHUKE, MPUOOPOCTPOECHUHU, aBTOMOOMJIECTPOCHUH, CYAOCTPOEHUU U XMMHYECKOM MallUHO-
CTPOEHHH, B IPOU3BOJICTBE JI€TANCH U3/l KyIbTypHO-OBITOBOTO Ha3HAUCHHUSI.

MHorue miacTuky 00J1aJaloT HENPEB30MIEHHBIMU 3JIEKTPOU30IISIIMOHHBIMUA CBOMCTBAMH,
BBICOKON XMMHYECKON CTOMKOCTBIO M M3HOCOCTOMKOCTBHIO, YCTOMYMBOCTHIO K aTMOC(EPHBIM BO3-
JNEHCTBUSAM U XOpOLIEH TEIIOM30ALMOHHON XapaKTepUCTUKOW. OHU JIETKO OKpAalllMBAIOTCS B
T000M I[BET, apMHUPYIOTCSI METAJUIOM M CTEKJIOBOJIOKHOM, OBICTPO (POPMYIOTCS: OJTHUM Ha)KaTH-
€M IIpecca - U3 TpaHyJsl, Ipecc-TOpPOIIKa UM BaKyyM(pOPMUPOBAHUEM U3 JIMCTA. BONBIIMHCTBO
MJIaCTMACC HEAOPOTH, IPOU3BOJICTBO MX PEHTA0ETBHHO (CHIPhE - MaTepHalbl epepadboTKu HedTH,
ra3a, yris, JPEBECHUHBI, CEIbXO3MPOIYKTOB U BTOPCHIPHs). Mcnonb30BaHue miacTMacc B KOH-
CTPYKLIUH JIETKOBOTO aBTOMOOMIISI CHOCOOHO CHU3UTH ero Bec Ha 30%.

[Imactmaccel pa3nuuHbl 0 cBOMCTBaM. Hanpumep, mONMMAITHIIEH HE MOAIAETCs CKIEUBa-
HUIO; (PTOPOIUIACT - HE TOJIIAaeTCS OKpacKe, HE PacTBOPSETCS HUKAKUMHU KHUCIOTaMU, BBIIEPIKU-
BaeT Temnepatrypy cBaiie 300 rpaaycoB; TEKCTOIUTHI aOCOIIOTHO CTOMKHU K BO3/IEHCTBUIO Maces
u OeH3MHa, OpPrcTeKiio (MOJMMETHIMETaKpHIIAT), HEOKPAIICHHBIH MOIUCTUPOI, COMOIUMEPHI
CTHpOJIA U alleTaTIeIII0103a 00J1aJatoT BBICOKUMH ONTHYECKUMU CBOMCTBAMU, IIEHOIIOJIMCTUPOIT
B 20 pa3 nerue npoOKu, MOTUIPONUICHOBBIE HUTH MTPOYHEE HEMITOHOBBIX.

Jn3aliHep MOMKEH yYHUTBIBaTh U HEAOCTATKH Muiactmacce. Kak mpaBuiio, UMEIOT HEBBICO-
KM€ MEXaHWYeCKHEe MOKa3aTenu (MPOYHOCTh, KECTKOCTh, TBEPAOCTh), HEOCTATOUHYIO TEIUIO- U
MOPO30CTOHKOCTh, HU3KYIO0 CTaOMIIBHOCTh CBOMCTB (pa3MepoB, 1IBETA) - YCKOPEHHO CTaperoT Mo/
BO3/ICHICTBHEM HArpy30K M YAbTPaQHOIETOBBIX Jydeil. K ymaponpoyHbsIM MOXXHO OTHECTH JIUIIIb
KaIlpoH, HENJIOH, CTEKJIIOBOJIOKHUTHI M HEKOTOpPbIEe MapKH MoiucTUposa. HekoTropblie miacTMaccsl
TUTPOCKOMUYHBI U TOKCHYHBI, YTO HCKJIIOYAET MX MPUMEHEHHE B OBITOBOW TOCYIE U OTIENKE
KUIBIX TToMenieHui. Jlutelinbie u mpeccopMbl Il TUTACTMACC JOPOTOCTOSIIINE, ONIPABIABIBAIOT
ceOst TUIIH PU KPYIMTHOCEPUITHOM U MAaCCOBOM TPOU3BOICTBE.

Haubonee ynorpeOumsi:

B meiinon. Kanpon u nmonumnponuieH (B maHensax NpuOOpOB U Ky30BaX JIETKOBBIX aBTO-

MOOWJIEH, IeTaIsIX MEXaHU3MOB);

B nonukapOoHAT (Kopmyca dJIEKTPOMHCTPYMEHTA, H3MEPUTEIBHBIX MPHOOPOB, AIIEKTPO-

apMarypa);

B [0JIUCTUPOJI, COMOJMMEPHl CTHPOJA, AMHHOIUIACT, MOJUAMHA (KOPIYCHBIE JI€TaIu

ayJTMOBH/IEOTEXHUKH, OBITOBBIX MPHUOOPOB, KUHO(OTOAMNMNApaTyphl, MOCyda U KaHIe-
JISIPCKUE MPUHAIJICKHOCTH;
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B KOMIIO3UTHBIE TUIACTUKH, T.€. YCHJIEHHBIE CTEKJIOTKAHBIO - B HECYIIUX KOHCTPYKIIHSIX
000JIOYKOBOTO THUMA, KPYIMHOTA0APUTHBIX M3ACIHUAX MITYYHOTO MM MallOCEPHIHOTO
MIPOU3BOJICTBA (KY30BaX TPAHCHOPTHBIX CPEACTB, KOPIYycaX JErKUX CYI0B).

Wznenust U3 miuacTMacc He HYXJIAIOTCS B aHTUKOPPO3MOHHOH 3aiuTe, HEOOXOIUMOCTh
KOTOpOM CTOJIb XapakTepHa i u3lenuil u3 Meramwia. KoHCTpYKTUBHO HpenoTBparmias KOppo-
3HI0, IPOJICBAIOT CPOK CIY>KOBI MPOMBIIUIEHHBIX U3/EIHN, CTAOMIN3UPYIOT WX TOBAPHBINA BUJL.
C 9T0i1 1eNbI0 MPUMEHSIOT KOPPO3UOHHO-CTOMKHE CTall, TUTAHOBBIE CILIABbl, FAJIbBAHUYECKUE
HNOKPBITUS (XpOMUPOBAHKE, HUKEIMPOBAHUE), OCAXKICHNE XUMMUUECKUX IIJIEHOK (OKCUIAUPOBAHUE,
docdarupoBanue, sMaTAIMPOBAHNE) WIH IJICHOK IMOJUMEPHBIX, T.€. MOIY4arOT CIOUCTHIN Me-
TAJJIOIUIACT, HE TpeOyrommii okpacku. [1IMpoko MpuMEHHMBI 3alIUTHO-/1EKOPAaTUBHBIE JIAKOKPa-
COYHBIEC MOKPBITHUS OOIIMPHON IIBETOBOIM IaMMbI, pa3iUyHbIX (akTyp u Mapok. Hambomnee ymo-
TpeOuTenbHBI: SMau aBToMoOuIbHBIe MJI-12, smamu mapok HII-11, HI - 25, TI®, DI1-51, XB -
113, MJI - 158 «marpenb» u metaiuiosupoBaHHast smanb MJI-1198. Tlpu BbiOOpe y4UTHIBAIOT
Cpely SKCIUTyaTallii HOBOT'O M3/ens (BOJHYIO WIN MHYIO), KIMMAaTHUECKHUE YCIOBUS (CEBEPHOE
WM TPOMUYECKOE UCTIOTHEHHE), HATMYME WM OTCYTCTBHE YCIOBHUH ISl TOpSAYEH CYIIKH OKpa-
LIEHHOT'O U3/eJUsl, IPOYHOCTHbIE U MHBIE XapaKTEPUCTUKH MapKu 3Malli, OTPacieBble HOpMaIU
Ha OKPACKy MPOAYKIIHH.

TexHOJTOrHYHOCTh KOHCTPYKIMIA:
- 001He MPaBUJIa TEXHOJI0rH4eckoro ¢popmMoodpa3oBaHusi;

TexHonornyeckuit MOAXo K 00BEKTYy KOHCTPYUPOBaHUS (COUEeTaeMblil C (yHKIIMOHATb-
HBIM M THUIOJOTHYCCKUM TOIXOJaMH) JHUKTYETCS HEOOXOIMMOCTBIO CO31aTh PeaibHO OCYIIe-
CTBUMBIM MPOEKT W Oazupyercss HAa 3HAHMM BO3MOXKHOCTEH KOHCTPYKIIMOHHBIX MAaTEpHUajioB,
($hopMO0Opa3yOIMIMX U COOPOUYHBIX TEXHOJIOTUH, TPUEMOB KOHCTPYKTUBHOW CBSI3U, KPETUICHUS
y3JI0B | jAeTajeil. J{uzaitHep JOMKEH XOpPOIIO 3HaTh MaTepUalbl U MPOLIECC U3TOTOBICHUS U3JIe-
TS, TIPEIBUICTD, IPOTHO3UPOBATH TEXHOJOTHIO U3rOTOBJICHHS. «OTCYTCTBHUE 3HAHUHA O TEXHO-
JIOTUU U MaTepHaliaXx MOXKET MPHUBECTH K TaKUM CYIIECTBEHHBIM KOPPEKTHBAM BO BpPEMS U3TO-
TOBJICHUS U3JICIIHS, KOTOPBIC CBEIYT HA HET CAMbIC HHTEPECHBIE TBOPUCCKHE 3aMBICITBD).

TexHOIOrMYHOCTh KOHCTPYKIIMH BCET/Ia CBsI3aHa C CEPUITHOCTHIO, MAcIITabOM MPOU3BOI-
cTBa. TeXHOJIOTMYHOCTH - COBOKYITHOCTH MPU3HAKOB, 00ECTICYMBAIOIINX HanboIee SJKOHOMHYHOE,
OBICTPOE U MPOU3BOIUTENBHOE U3TOTOBICHHE MAIIIMH C MPUMEHEHHEM MPOTPECCUBHBIX METOJIOB.
OnaHO U3 YCIIOBHI MPaBUIFHOTO KOHCTPYHPOBAHUS - C CAMOT0 Hadayia MPHUIaBaTh JACTAISAM TEX-
HOJIOTUYECKH IieNiecooOpaszHbie GopMbl. {7 3TOr0 MPOEKTUPOBIIUK JOKEH TOYHO MPEICTaB-
JSATh CXeMy COOPKH, MOOTIEPAITMOHHBIN MapIIPYT MPOXOKACHUS JeTaliell B COOPOYHBIX €IUHUII,
OCO3HaBaTh crenu(UKy He0OXOIUMOM TEXOCHACTKU: MPUCTIOCOOIEHHH, ITaMIOB, mpecc-Gopm.
Co3znranue BBICOKOTEXHOJIOTHYHBIX MPOMBIIUICHHBIX H3CIUH MPeaIoiaracT OPUSHTAIIMIO Ha CO-
KpalleHue Tpya03aTpar, SKOHOMHIO TTPOU3BOJICTBEHHBIX TUIOMIA/IEH, CHIDKEHUE PACXOJ0B ChIPbS,
MaTepHaIOB U HEPTeTUUYECKUX pecypcoB. IIpemmourenue Beeraa OTaaeTcss MEHEEe TPYIOSMKHUM,
pecypcocOeperaronmm, 0€30TXOIHBIM U SKOJIOTHYECKH YHCTHIM TEXHOJIOTHUSIM.

CymecTByeT pa3HOOOpa3rue BO3MOXKHBIX CIIOCOOOB IieJieHAINpaBIeHHON 00paboTKH Mare-
pHANIOB, TEXHOJIOTUYECKUX MPUEMOB (OPMUPOBAHUS KOHCTpyKUMU. Hampumep, crocodsl ¢op-
MOBAHUS TIJIACTMACC: TIPECCOBAHME, JUThE Mo AaBieHueM (10 200 OTIMBOK B MUHYTY), SKCTPY-
3usl (HEeTIPEPHIBHOE BBIABIMBaHUE (PACOHHBIX MpOouUiIeH CKBO3b (HOPMY-PEIIETKY); BBIIyBaHHE,
MITaMIIOBKA WJIM BaKyyM-(hopMOBaHHE pa3oTrpeToro JHCTOBOTO TEPMOIUIACTA, CBapKa M CKIICHKA,
dbopMoBaHMe (CTEKJIOIIACTHKA) MO MOJAENH OOJBaHY; MeXaHHW4YecKas o0pa0oTKa Ha CTaHKaX.
Bonbimas yacTe 3TUX cmoco60B 0a3upyeTcst Ha CIIOCOOHOCTH TIACTMACC Pa3MIT4aThCsl ¥ MIPUHHU-
MaTh HYXHYI0 (pOopMy IO JaBIIEHUEM U TPU BBICOKOH TemIepaType.

OTHOCHTENBHO TIACTMACC CIEAYET IOMHUTH!

B px MexaHudeckas 00pabOTKa HETPOU3BOIUTEIbHA U HE UMEET MPOMBIIIICHHOTO MPU-

MEHEHHS;
B cBapke MOJUICKAT JUIIh TEPMOIUTACTUYHBIC IUIACTMACCHI (MCKITIOYas PEaKTOIUIACTHI -
TEKCTOJIUT, TIOJIMKOpOaHar);
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B 1HCTHI OPTCTEKJIA BBIMYCKAIOTCS TOIIMHON He OoJiee 20 MM;

B yyuTHIBATh TUI U MOIIHOCTH ()OPMOBOUHBIX MAIIHH;

B ecTh IJ1acTMacca, He CKJICHUBAIOIIAsACS HUKAKUM KJI€eM, T.€. He BCTYIaollas BO B3au-
MOJICIICTBHE HHM C KaKuM XUM. BemiecTBOM ( mommdTuieH). [lonustuien, Gmarogapsi cBoUM
CBOIiCTBaM, HaIIeN MUPOKOE MPUMEHEHUE IIPH MPOU3BOACTBE TAPhI, YIIAKOBKU, U3TOTOBICHUU
JNETCKUX UTPYILIEK U T.1.

XopomuMy JTUTEHHBIMU CBOMCTBaMHM OO0JaNal0T U ILIBETHBIE METalUIbl, YYI'yH, OETOH,
rurc. Cpean JIMTEHHBIX TEXHOJIOTUH - TUThE METalljla B IecYaHble (3eMisiHbIe) GopMbl, 0007104~
KOBBIE (ITeCYaHO-0aKeIUTOBBIE), YYT'YHHBIC WU CTalbHbIE (DOPMBI (KOKHUIBLHOE JINThE), IIEHTPO-
0eKHOE JTUThE BO Bpammarouecs (GopMbI(Uis OTIMBKH MOJBIX JI€Taleil), TOUHOE JUThE MO/ J1aB-
JICHHEM U IO BBIIIABISIEMBbIM MOJIENIAM (M3 JIETKOIJIaBKUX MaTepuasos - napaduna). Koncrpyu-
pOBaHUE JUTHIX JIeTalieil nMeeT 0COOEHHOCTH, BOT HEKOTOPBIE U3 HUX: MOJIENb JTOJDKHA Oecrpe-
MSATCTBEHHO M3BJIEKATHCS U3 POPMBI, HE €€ MOBEPXHOCTU HE JTOJKHO OBITh BBICTYIIOB U YIiiyOie-
HUH, PacroIOKEHHBIX MEPIEeHANKYISIPHO K HAINPABICHHUIO BBIEMKH. J[1s1 0ONerdeHus: BBHIEMKH
MojielH U3 (opMbl MOBEPXHOCTH, NMEPHEHAUKYISIPHOM K MJIOCKOCTH pazbema, MpUaarT GopMo-
BOUHBIC (TUTeiiHBIE) YKIOHBI. Cienyer n3berars pazbemMa (popM MO HAaKJIOHHBIM M CTYIIEHYAaThIM
MOBEPXHOCTSM, OCTIOKHSIOILIETO U3TOTOBIEHUE (HOPM.

Mexanndecku o0pabaTbiBaeMbIe JETANN - HauboJee TPYJOEMKH U TPYIHBI B U3TOTOBIIE-
Huu. [Ipu ux paspaboTke HagoO MpeaycMaTpuBaTh BO3MOKHOCTh OOpaOOTKH MaKCHMajlbHOTO
Yrcia MOBEPXHOCTEH MpHU OJHOW OIepanuy, Ha OJHOM CTaHKE, ¢ OJHOTO YCTAaHOBA, OJHUM WH-
CTPYMEHTOM.

Jletanu U3 JUCTOBOrO Marepuala, B 3aBUCUMOCTH OT THUpa)ka, (OpMbl, rabapuTOB, BbI-
MOJIHSIFOTCSL JTMOO IITaMIOBKOM (ropsiueid, XOJOJIHOH), MaBUJILHBIMU paboTaMu (Ha TOKapHOM
CTaHKe), BakyyM-(hopmMoBaHHueM, cBapkoi, rudkoil. OOmme npasuia GopMooOpa3oBaHUs U3JIE-
JUH U3 JIMCTOBOTO Marepuaia - MOJydeHHE BHEIIHEro pajguyca ero u3ruda, paBHOro He MeHee
YeM JIBYM TOJIIIMHAM JIFCTa; KOMIICHCAIMS HEJOCTATOYHON MPOYHOCTH M JKECTKOCTH TOHKOJIH-
CTOBBIX KOHCTPYKLUI NMPHIaHUEM UM CKOPJIYMYaToil MM cBOAYATHIX (OpPM, BBIIABIUBAHHUE Pe-
abe¢oB, OTOOPTOBKA, ITpUBapKa pedep )KECTKOCTH.

[ITupoko mpuMeHsieTcsl CBapKa - 1yropas pyyHas U aBTOMaTH4yecKasi, KOHTaKTHas (Toued-
Has U IIOBHAs), yIbTPa3ByKOBas, JJa3epHasi, CBapka B CTpye HEHTpaibHBIX Ta30B (aproHa) u T.nI.
Cpenu TUIMYHBIX CBAPHBIX COEAMHEHHH - CTBIKOBBIE, YIIIOBbIE, HaxjecTouHble. CBapKa BbI3bIBa-
€T BHYTPEHHHUE HANpsDKEHUS B METAJUIE W MOBOJKY €r0 B 30HE IIIBa, HEKOTOPOE OCIa0IIeHHE H
negopmaruio KoHCTpyKIuH. CieayeT MmpenenbHO COKpaIlaTh MPOTSKEHHOCTh IlIBa, 00ecredn-
BaTh Y/I0OHBIH MOJIXO AIEKTPOJOB K HEMY.

- pauMoHaJbHbII BbIOOP 0a3. [IpaBuiIbHASI IPOCTAHOBKA Pa3MepoOB;

baszupoBanue - 3T0 npugaHue 3aroTOBKE MM U3/IEIHI0 TPeOyeMOro NOJ0XKEeHHUs OTHO-
CUTETILHO BBIOPaHHON CHCTEMBI KOOPIUHAT.

bas3a - noBepXHOCTH (WM COYETAHUE TMOBEPXHOCTEN), OCh, TOUKA, IPHHAJUICKALIIE 3a-
TOTOBKE MJIM U3JIEJIUIO U HCITONIb3YEeMBbIe [T Oa3HMpOBAHUS.

basupoBanue He0OXOMMO Ha BCEX CTATUSAX CO3/IaHUS U3IEIHS.

Paznmgaror 6a3bl: KOHCTPYKTOPCKYIO, TEXHOJIOTHIECKYIO, H3MEPUTEIHHYIO.

Koncmpykmopckaa 6a3a - UCTIONb3yeTCs Ui ONPEACICHUS MOJ0XKEHUS JAETANIN WU
cOopouHOil enuHUIBI B M3nennu. KoHCTpykTopckue 0asbl JensTcsi Ha OCHOBHBIE M BCIIOMOTA-
TesnbHble. Ponb 0a3 yuuThIBaeTCs MpU BBIOOpPE KOHCTPYKTOPCKUX (OPM MOBEPXHOCTEN JAeTaleH,
3aJJaHUH UX OTHOCUTEIIHHOTO MOJIOKEHUS, TPOCTAHOBKE Pa3MEPOB, 3aJaHNU HOpM TouHOCTH. Oc-
HOBHas 0a3a - 6a3a, mpuHaAJeKaIIas JAHHOW JeTaau Uil cOOPOYHOM eIMHUIIE U UCIIONb3yeMast
JUISL OTIpENICIICHHsS ee TIOJIOKeHUS B M3einn. BeroMorarenbHast - MpUHAUIEKHUT TAaHHOW JeTalH
Wi cOOpPOYHON €IMHUIIE U MCIONB3YETCs IJsl ONpEACTICHUs MOJOXKEHHUS MPUCOCTUHIEMOTO K
HEU u3Iaenusl.

Texnonozuueckaa 6aza - 6a3a, UCTOJIb3yeMast 1751 OTPE/ICICHHUS MTOJIOKEHHS 3arOTOB-
KU WJIM U37IETHS B TIPOLIECCE U3TOTOBIICHUS HIIH PEMOHTA.
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Hzmepumenwvnaa 6aza - 6aza, ucroipzyemas A ONPEENICHNUsS OTHOCUTEIBHOIO MO-
JIO’KEHUS 3arOTOBKU WJIM U3/IE€TIHS U CPENICTB U3MEPEHUS.

[To numiaeMbIM creneHs M cBOOOBI 0a3bl JENSATCS Ha YCTAaHOBOYHYIO (JIMILIAET 3aro-
TOBKY WJIM U3JIEJIME TPEX CTENEHENW CBOOO/IbI), HapaBIAOLIyI0 (JIMLIAET ABYX CTENEHEN cBOOO-
IIbl), OMOPHYIO(JIMILIAET OAHON CTENEHU CBOOOIbI), TBOMHYIO HAMpPABISIOUIYIO, IBOHHYIO OIOpP-
HYIO.

[To xapakTepy mposiBiIeHHUsT 0a3bl OBIBAIOT CKPHITHIC (0a3a B BUE BOOOpakaeMoi Tioc-
KOCTH, OCH WJIM TOUKHU) U SBHBIE.

- JONMYCKH U MOCAKH;

OcCHOBHBIE TIOJIOKEHUS CUCTEMBI JIOIYCKOB U MTOCA0K, TEPMUHBI U TIPaBUiIa 00pa3oBaHus
uznoxkensl B CT COB 145 - 75.

JleCTBUTENBHBIM pa3Mep JETaly OTJIMYAeTCs OT 3aJaHHOIO (MOrPEUIHOCTH M3rOTOBIIE-
HUS, U3HOC UHCTPYMEHTA, MOTPEIIHOCTH U3MEPUTENbHBIX TPHUOOPOB U T.11.).

HomunanbHbIM Ha3bIBa€TCS pa3Mep, OTHOCUTEIBLHO KOTOPOT'O ONPEAEISIOTCS IPEACIIbHbIE
pa3Mepbl U KOTOPBIH CIYKUT HA4aJloM OTcueTa OTKJIOHEeHUH. HoMuHaNBHEIN pa3mep onpeaens-
eTcsl U3 pacyeTa Ha MPOYHOCTh WIM IO KOHCTPYKTHBHBIM COOOpakeHHUsM. Bce HOMHMHaNbHBIE
pa3Mepbl OKPYTISIOTCS B COOTBETCTBUU ¢ HOpManbHBIM psiioM uncen no I'OCT 6636-609.

Bepxnee npeznenbHOe OTKIIOHEHHE - ajireOpandeckasl pa3HOCTh MEXKIAy HauOOJIbIIUM IIpe-
JEIbHBIM U HOMHUHAJIBHBIM pazMepaMu. HuxHee mpesenbHoe OTKIIOHEHHE - anredpanyeckas pas-
HOCTb MEX]Jy HaUMEHbIIUM IpeAebHBIM U HOMMHAJIBHBIMU pa3Mmepamu. Jlomyck - pa3sHOCTh
MeX1y HAauOOJIBIITUM ¥ HAUMEHBIIINMH MPEACTbHBIMU Pa3MEPaAMHU.

TouyHOCTH pa3MepoB OMpeENAeTCs BEIUUYMHON AONyCKa - B YMEHbBIIIEHUEM JIOMYCKa TOY-
HOCTb MOBbIIaeTcs. COBOKYMHOCTh JOMYCKOB, COOTBETCTBYIOIIUX OJUHAKOBOW CTEHEHH TOYHO-
CTH JJIsl BCEX HOMHUHAJIbHBIM Pa3MepOB, Ha3bIBaeTcs keaiumemom. [Ipu BeIOOpe Kilacca TOYHO-
CTH HAJI0 YYUTHIBATh, YTO C IOBBIIIEHUEM TOUHOCTH YBEIIMUMUBAETCSI CTOUMOCTD U3/1EIHS.

IIpu coennHeHnuu IByX Aerajneil odpasyercs nocadka, onpeaensieMas pa3HOCTbIO UX pa3-
MEpOB /10 COOPKH, T.€. BEIMUYMHON MOTYYAIOLIMXCS 3a30pOB WM HATAroB B coeAuHeHuu. I[locan-
Ka XapaKTepu3yeT CBOOOJY OTHOCHUTEIBHOI'O MEPEMEUICHHS] COEAMHSIEMBIX JeTajeil U cTeneHb
COIIPOTHUBIIEHUS UX B3aMMHOMY cMeleHuto. [locagka MoxeT OBITh C 3a30pOM, C HATATOM, Iepe-
XoJiHas (IOJISl OIYCKOB IMEPEKPHIBAIOTCS, BOZMOXKHBI KaK HATATH, TaK U 3a30pbl). 3a30p - pas-
HOCTh pa3MepoB OTBEPCTHUS U Baja, €CIM pa3Mep OTBEpCTHs OoJblie pa3mepa Baia. Hatar - pas-
HOCTh pa3MepoOB, €CJIM pa3Mep Baja 0oJbliie pazMmepa oTBepcTHs. CyIIeCTBYET U SBISETCS 00s3a-
TEJIbHOM CTaHAapTHAs cCHCTeMa JOMYCKOB U nocaaok ( s pazmepos a0 0,1 mm 'OCT 8809-71,
csoimie 500 1o 10000 mm I'OCT 2689-54 u np.).

Cucrema IOMyCKOB M IIOCAI0K BKJIIOYAET JBE PABHOIPABHBIE CUCTEMBI - CUCTEMY OTBEpP-
CTHS U cucTeMy Baia. CucTeMa OTBEPCTHUS - COBOKYITHOCTb MOCAZ0K, B KOTOPBIX MpEeNbHbIE OT-
KJIOHEHHs OTBEPCTUM OJMHAKOBBI, & PA3JIMUHBIE MOCAJAKU JOCTUTAIOTCS IyTEM M3MEHEHHUs Ipe-
JENbHBIX OTKJIOHEHUH BanoB. J[aHHas cuctema NpeanoyTUTeNbHEH, T.K. B ClIyyae ee IPUMEHEHHs
YMEHBIIAETCS KOJIMYECTBO CHEUAIBHOTO PEXKYILErO U U3MEPUTEIBLHOTO MHCTpyMeHTa. CucreMy
Bajia IPUMEHSIOT, €ClIi HEOOXOAUMO 00ECIEeUUTh PA3IUYHBIA XapaKTep COMPSKEHUNH HECKOJb-
KHX JIeTajiell ¢ TIaIKUM BaJIoM, JJisi COOPKY MOJIIMITHIUKOB KAUYeHHS M0 HApYKHEMY KOJIBILY.

Hanpumep: &60h14, J60 H14.
D

Omeepcmue

Puc. 8.1. OxBarbIBaromas u 0XBaTbIBacMasi TOBEPXHOCTH
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B COCIMHEHUH JIBYX JeTajen
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Puc. 8.2. PacrionosxeHue mosei J0myckoB OTBEpCTusi A v Bana B:
a, 0, 6 — IOCAJIKU C 3a30pOM; 2 — IIOCAJIKa C HATATOM;
0 — Tiepexo/IHast MocaaKa

- IEPOXOBATOCTb.

Pexy1mas KpoMKa BCSIKOTO HHCTPYMEHTA OCTaBJIsIeT Ha 00pabOTaHHOM MOBEPXHOCTHU ClIE]]
B BuJe BicTynoB u BraauH. lllepoxoBatocts (I'OCT 2789-73) xapakTepusyeT 4UCTOTY 00pabdo-
TaHHOM MOBEPXHOCTH IO BEIMYMHE BIIAJMH U BHICTYIIOB ~ Ha BbIOpaHHOM yuacTke. IllepoxoBa-
TOCTH OKa3bIBaeT OOJIBIIIOE BIHMSHHE Ha KAyeCTBO COEIUHEHHH, OCOOEHHO MOABMKHBIX. C
YMEHBIIEHUEM HIEPOXOBATOCTU CHUKAETCS TPEHUE U M3HOC COMPATaeMBbIX NMOBEPXHOCTEH, ylyd-
HIaeTCs yCJIOBUE CMa3KH, MOBBIIIAETCS TOYHOCTh M PAaBHOMEPHOCTH NEpPEMEIICHUs 3BEHbEB. B
HETOJABIKHBIX COEJMHEHUSX C YMEHBIIEHUEM IIEePOXOBATOCTH MOBEPXHOCTEH yBEIMUMBACTCS
AQHTUKOPPO3MOHHAsI CTOMKOCTh JeTaliel, CO3/1aeTCsl ONPEEIEHHOCTh HATATOB, YJIY4ILAeTCs Tep-
METHUYHOCTh COCIMHEHUHN, YBEIMYMBAETCS YCTAIOCTHAS IPOYHOCTH JIeTalei.

[IlepoxoBaToCTh MOXKET OBITH OMpE/esIeHa KaK:

- cpeaHee apudMeTHIecKoe OTKIOHEHHE TPodUIIs B peaenax 0a3oBoi umHbl Ra= 1/n X
[yil-

- BBICOTa MUKPOHEPOBHOCTEH MpoduiIst Mo JeCATH TOYKaM (CyMMa CpeiHUX apudmeruye-
CKUX TISATH HauOOJBIINX MUHUMYMOB U TISITU HauOombIuX MakcuMyMoB) Rz = 1/5 (Zhj max -Zhi
min), T1€ Ni - pacCTOSIHUS 10 yKa3aHHBIX TOYCK MPOQHIS OT HEKOTOPOH MPSIMOMA, TapalIeIbHON
CpeIHEe! JIMHUY U He NepeceKaronieid npopub.
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Puc. 8.3. IIpoduis mepoxoBaTocTu, €ro XapaKTePUCTHKH U TTApaMETPhI
[lonka 3Haka

7 7 7 7

Puc. 8.4. CtpykTypa 0003Ha4YeHUS MIEPOXOBATOCTH TOBEPXHOCTEH
Ha YepTexax

I_HepOXOBaTOCTL U TOYHOCTB pasMCpPOB HAXOIATCA B OIPECACICHHOM COOTBCTCTBUHU. HpI/I
Ha3HA4YCHUU MICPOXOBATOCTHU CICAYCT MMOJIb30BATLCA IMOCOOUSAMH.

- Masnasi MaTepua10eMKOCTb.

Haubonpiiee 3HaueHne mMacca WMEET B TPAHCIOPTHOM MAITUHOCTPOCHUU, OCOOEHHO
aBHAlMH, TJ€ KaXIbIi JIMIIHUI KWJIOTPaMM YMEHBIIAET MOJIE3HYIO TPY30I0IbEMHOCTh, CKOPOCTh
U JalbHOCTH JedcTBus. Hanbonblne BO3MOKHOCTH SKOHOMHH 3aJI0)KEHBI B CHUKEHUH MaCChI
U3JIeNTUl MacCOBOTO TPOM3BOJICTBA. Y MEHBIIIEHHE MACChl MAIIMH O3HAYaeT CHWIKEHHE pacxojia
MaTepuaia ¥ CTOUMOCTH U3roTOBIeHHs. KoHeYHO, yMEHbIIIEHUE MacChl HE SBJISIETCS CaMOIIEINbIO,
JydIie UMETh 0oJiee TSKEITYI0 MAIlIUHY, HO U 00Jiee HAJIeKHYIO.

YMeHBIIeHHs] MaTepUATIOEMKOCTH JOOUBAIOTCS MPUIAHUEM JETANSIM PallMOHAIBHBIX Ce-
yeHuil U ¢GopM, 1enecooOpa3HbIM HCIOIb30BAaHUEM IPOYHOCTH MaTepUalIOB, MPUMEHEHUEM
MPOYHBIX MATEPUANIOB, PAIMOHATBHBIX KOHCTPYKTUBHBIX CXeM, YCTPAaHEHUEM H3JIHMIIHUX 3aacoB
IMPOYHOCTH, 3aMEHON METAJIOB HEMETAJUINYECKUMU MarcepuaiaMu.

IIpakTuyeckas padora
Bonpocul ons 0bcysrcoenus:

KommakTHOCTE.
[Touck dpopmer. Dopma. TexHomoruveckas popma. ABTOHOMHOCTb (hOpMBI. CTPYKTYp-
HOCTb (DOPMBL.
TexkToHMKA.
[IpounocTts, [IpocTpancTBeHHAs )keCTKOCTh. CIIOCOOBI MTOBBIIICHUS )KECTKOCTH.
PeMOHTOIIPUTOAHOCTE, YAOOCTBO MOHTAXA.
be3onacHocTh, 0OXpaHa Tpyna (B T.4. 3a3eMJICHUE U T.1.).
CAIIP.

TeopeTnueckue cBeIeHUS
KoMnakTHOCTB.
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OnTruManbHas KOMIIOHOBKA, IPOTPECCUBHBIE KNHEMATUYECKUE U CUIIOBBIE CXEMBI, HOBBIE
KOHCTPYKLMOHHBIE MaTepUaJlbl, MUHUATIOPU3aLIUsl KOMIUIEKTYIOLUX Y3JI0B.

KoMmakTHOCTb - MpU3HAK palMOHAIBHON KOHCTPYKIUH, L1eJ1eco00pa3HOro MCIO0JIb30Ba-
Hus oObema U Marepuana. KoMnakTHOe 1 MMHMATIOPHOE KOHCTPYKTHBHOE PELIEHHUE - HE caMo-
1eNb, a cpeacTBO. OHO COCOOCTBYET MOBBIIMICHUIO TPOCTPAHCTBEHHOM KECTKOCTU U MPOYHOCTH
KOHCTPYKLUH, SKOHOMUH MaTEpUalIOB M IUIouiaiel (IPOU3BOACTBEHHBIX, CKIIAICKUX, IKCIULya-
TalMOHHBIX), YTO TMO3BOJSET MONY4YaTh KOHCTPYKIIMH, COpa3MEpHbIE YeJOBeKy (MacliTaOHbIE),
[OPTAaTUBHBIE, JKOHOMUYHBIE U KOHKYPEHTOCIIOCOOHBIE.

ITouck ¢popmebl. @opma. Texnonornueckas popma. ABTOHOMHOCTH popMbl. CTPyK-
TYPHOCTb ()OPMBI.

DopMbI U3/1eTHI MOTYT OBITH CIIOKHBI U MHOT00Opa3Hbl. /{u3aiiHep 10KeH yIUThIBATh
KOMIIO3ULIMOHHBIE 3aKOHOMEPHOCTH, CBSI3aHHBIE C TEOMETPUYECKUMH 3aKOHOMEPHOCTSAMH I10-
crpoenus popm. ['eomerpust popmbl — 3T0 akTUBHOE Hayasio. OHa MOKET pa3pyIIUTh IIEI0CT-
HOCTb, €CJIM C HEW HE CUMTAThCS.

OxHOI U3 TEHIEHIINI COBPEMEHHOTO KOHCTPYHPOBAHUS SIBIISETCS CTpeMIIeHHE K 0000-
meHuto ¢popmbl. IHOrja CTOUT MITH OT MAaKETUPOBAHUS B IOUCKE HOBOM (hOPMBI.

[Tponecc moncka GopMbI OOBIYHO HIET IO CHCTEME: OT CXEMBI K YaCTHOMY, 3aTE€M OT
yacTHOro k obmemy. Ho ¢hoopma MoxeT 1 0KHA OKa3bIBaTh U 0OpaTHOE BHUMaHUE HAa KOH-
CTPYKLHIO.

CrnenyeT yuuThIBaTh MaTEpUaibl U TEXHOJIOTUIO U3TOTOBJICHMS, TAK KaK IIOPOX TEXHOJIO-
TUs TUKTYET GopMy: IPUMEP — TOHYAPHbIE U3/EINS.

TexkTOHHKA.

Heo0OxonumMo paccMoTpeTh GopMy € TOUKH 3pEHHS TOTO, HACKOIBKO MPaBIUBO OTpaKeHa
B HEll TEKTOHHMKA — TEKTOHUYECKAasi IPaBAUBOCTH (OpMbl. JIeTkoe B OCHOBE JOKHO OBIThH pac-
KPBITO B pOpMe Kak JIETKOe, a TSHKEN0e He TOMKHO MacKUpOBaThCs o Jerkoe. O6010cka TOH-
Kasl ¥ ynpyras He I0JDKHA CMOTPEThCS KaK MOHOJIUT.

IIpounocts, IlpocTpaHcTBeHHAS AKECTKOCTD.
Cnoco0bI MOBBIICHHUS KECTKOCTH.
Jletanu M KOHCTPYKLIMU B IPOLECCE IKCIUTyaTallMM MOJBEP)KEHbI CHIIOBOMY, MEXaHHYe-
CKOMY BO3/I€HCTBUIO. B HUX O] BIUSHUEM yIapHBIX HArPY30K, PACTSKEHUS WM CXKaTUs, U3TH-
0a, KpyueHus, KOMIUIEKCHOM BO3/I€HICTBHM BO3HMKAIOT HampshkeHHs. [IpouHOCTh MexaHHuYecKas
OTIpeNieNsIeTCs] MAaKCUMaJbHBIMH Harpy3kamM, KOTOPYIO MOXKET BBIJIEpXaThb JeTaldb WM KOH-
CTPYKLHS MIPU pacueTHOM TeMieparype (C ee yBeIMUEHUEM PE3KO CHUXKAeTCs MPOYHOCTh MaTe-
puana). PanroHanbHBIMU CIIOCOOAMHU TOBBIMIEHHUS MPOYHOCTH SBISIOTCS: NMPUMEHEHHE BBITO-
HBIX Npoduiiet u Gopm, MaKCUMaAIBbHOE UCIIOJIb30BAHUE MPOYHOCTH MaTEpUANIOB, 10 BO3MOXKHO-
CTH paBHOMEpHas Harpy3ka Ha BCE DJIEMEHTHl KOHCTPYKIMH, YMEHBIIEHUE BBUIETAa KOHCOJIEH,
oOecrnedyeHre )KeCTKOCTH y3J1a UX 3a/1eJIKH.
XKectkocTh ompenaensier pabOTOCIIOCOOHOCTh, HAJEKHOCTh M JOJITOBEYHOCTh KOHCTPYK-
U B TOU K€ Mepe, YTO U MPOYHOCTh. 2KeCTKOCTh - 3TO CIIOCOOHOCTh CUCTEMbI COITPOTUBIIATHCS
JIEMCTBUIO BHELITHUX HArpy30K ¢ HAMMEHBIIUMHU JeOopMaIisIMU, TOMTYCTUMBIMU O€3 HapyIIeHHUs
paboTtocrnoco6HOCTH cucTeMbl. [IpakTHueckoe yBelIMueHUE KECTKOCTH - MaHEBPHUPOBAHUE I'€O-
METPUYECKUMHU ITapaMeTpaMy CHCTEMBI:
B onTUMU3aLUs JUHEWHBIX pa3MepOB U IIPONOPIMHA, KOMIIAKTHOCTh KOMIIOHOBKH;
B ocTpoeHHe aXXyPHBIX KOHCTPYKIUH (paM, KapkacoB, (hepM, CTPOITUIL, CTPEIIbI KpaHa)
Ha OCHOBE MHOT'OKPATHOT'0 MTOBTOPA MPOCTPAHCTBEHHO KECTKUX TPEYTOJIbHBIX CHUIIO-
BBIX CBSI3€H;
B 1enecooOpa3Hasi pacCTaHOBKA OMOP B KOHCTPYKIIUSAX, PaOOTAIOMIUX HA U3THO, paIuo-
HAJIbHOE YCUJICHHE UX pedpamu, paboTaloMMU Ha C)kaTue, OJiokupoBanue aedopma-
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[[1if BBEJICHUEM TIOTMIEPEYHBIX M JMAaroHaJbHBIX CBS3EH - 0TOOPTOBOK, pebep, BHIOUTHIX
penbedos;

B ycuieHHe KOHCTPYKIUH 10 JTMHUSAM [JIAaBHBIX HAMPSHKCHUH; MOJICIIBIO CHCTEMBI CITY-
KHUT APEBECHBIH JUCT, CTPYKTYPY JIMCTA, KAK KOHCOIBHO-PEOPUCTON TITUTHI, UCIIOIIb-
3yIOT B KQUeCTBE MPOTOTHIIA;

B prMeHEeHHE BBITYKJIBIX, PAa3BUTHIX MO epU(EPUH MOJIBIX TOHKOCTEHHBIX - CBO/IYa-
TBIX, CKOPJTYITYAThIX, SIMIIEBUIHBIX, 000TI0YKOBbBIX, chepudeckux hopm, pernbedHbIX
MOBEPXHOCTEH, KOPOOUATHIX, SYCUCTHIX U COTOBBIX KOHCTPYKLIUH.

PeMOHTOHpI/IFOI[HOCTB, y)lOﬁCTBO MOHTAa’>Ka.

PaGoTocnocoOHOCTHL — 3TO COCTOSIHME U3/CIIUSL, IPU KOTOPOM OHO CITOCOOHO BBIMOJI-
HSTh 33JIaHHYIO (PYHKIIMIO C ITApaMeTPaMH, YCTAHOBJIICHHBIMU TPEOOBAHUSAMHU TEXHUYECKOM J10-
KymeHTaruu. OTKa3 — 3TO HapymeHHe padboTOCTIOCOOHOCTH.

CBOIICTBO 3JI€MEHTa UM CUCTEMBI HEMPEPHIBHO COXPaHATh pab0TOCTIOCOOHOCTH MPH
onpeAenéHHBIX YCIOBUIX HKCIUTyaTaIMH (70 IEPBOro 0TKAa3a) Ha3bIBaeTCs 0€30TKA3HOCTHIO.
be3oTkazHOCTh — CBOMCTBO 00bEKTa HEMPEPHIBHO COXPAHATH PA0OTOCIIOCOOHOE COCTOSIHHE B
TE€YEHHE HEKOTOPOro BpEMEHU MM HapaOoTku. PaGoTocrocoOHOCTh — MOTEHIMANIbHAS BO3-
MOYKHOCTh MHMBH/IA BBIIIOJHSATH LEJI€CO00pa3HyIo eI TeIbHOCTh Ha 33IaHHOM ypoBHE 3 dek-
TUBHOCTH B TE€YEHHE OIPEEIIEHHOT0 BpeMeHU. PaboTOCIOCOOHOCTh 3aBUCUT OT BHEILIHUX YCJIO-
BUU JCSITENFHOCTU U IICUXO(PU3NOIOTUYECKUX PECYPCOB UHIUBUIA.

CoxpaHsieMOCTb — CBOICTBO 00bEKTa HEMPEPHIBHO COXPAHATh TpeOyeMble dKCILTyaTa-
LIMOHHBIE IT0KA3aTeNu B TeUEeHHUE (1 MOCIIe) CpOoKa XpaHEHUS U TPaHCIOPTUPOBAHUS.

Be3onacHocTh, 0XpaHna Tpyaa ( B T.4. 3a3eMJIeHHeE U T.J.).

OproHomuueckas npopaboTka, CoOJII0ICHHE MEIUKO-CAaHUTapHBIX HOpM. KOHCTpyKTHB-
HO-KOMITOHOBOYHO U30JIUPYIOTCS SHEPrOoONacHble U MEXaHUKO-TPABMOOMACHBIE 30HbI, XUMHUYE-
CKH-arpECCUBHBIE CPEJIbl, TOKCUYHBIE MaTEpHAIbl U HOHU3UPYIOLINE H3inydarenu. bezonacHocTy,
IPOCTOTE U YAOOCTBY YIPABJIEHUS CIY>KUT MOBBIIIEHUE CTEIIEHN aBTOMATU3AlUN TEXHUYECKUX
CTPYKTYD, BU3yalibHast UH(HOPMATUBHOCTb.

3aluTa OT MEXaHUYecKo20 6030eiicmeus . PeIoXpaHnuTeNbHbIE (OTKIIOYAIOTCS IPH OT-
KJIOHEHUH ITapaMeTpa) TOPMO3HbIE, OTPaJUTEIbHbIE YCTPONUCTBA, CPECTBA ABTOKOHTPOJISL U CUT-
HaJIMU3alK, 3HaKK 0€30MaCHOCTH, TMCTAaHIIMOHHOE yrpaBieHue. OrpaHnyuTeNbHbIE YCTPOICTBa -
My TBI, IITUQTHI, KIIaMaHbl. Y CTPAHUTh MJI0X0€ 3aKPEIJIeHHEe 3ar0TOBOK, HHCTPYMEHTA; OCTphIE
KPOMKHU; UCTOJIb30BaTh KOKYXH, IEPErOPOJKY AJIs ABMKYIIMXCS IPEIMETOB (MEXaHU3MOB,
CTPYKKH), YCTPAaHUTh BO3MOXHOCTb CITy4aifHOTO CpabaThIBaHUS JIEMEHTOB yIpaBieHus. Bpa-
HIAIOIIKECs AETATH JI0JKHBI OBITh 3aKPbHITHI.

3awpuma om mpancnopmnuix mpaem.

[Ipenynpenuts TpaBMbl: 6€30CKOJIOUHBIE MHOTOCIONHBIE CTEKIIA, MTKas OOMBKa JeTaneit
WHTEphepa, YTAIUTMBAOIINECS WM HW3THOAIONIMECs TPU yAape pyJeBble KOJIOHKH, JOCTATOYHO
00JIbIII0€ PAacCTOSTHUE OT KOJICHEeW BOIUTENS J10 nepeaHeit manenu. TpaBMbl OOBIYHO BO3HUKAIOT
3a CYeT yJapoB YeJIOBEKa O BHYTPEHHHE JIEMEHTH HHTEephepa. Pexke — n3-3a BTOpKEHHS Y3JI0B U
JieTajeil BHyTpb calloHa MpH AeopMalusix Ky30Ba.

Pemnan 6e3onmacHoCTH (OOBIYHO — AMArOHAILHO-TIOSCHBIC 3 TOYKH KPEIJICHUS, XOTs pa3-
paboTaHbl OACHBIC, TUATOHAJILHBIC, BYIUICUEBbIE — 4 TOUKU KpeIyieHus, Hanbosee Oe30maceH,
HO €ro TPyAHO ojeBaTh) npemyioxeHsl B 1903 1. 3a3op 1.6. 20-30 mm. IIpu 3a30pe 6omee 200 mm
pPEMHHU He 00eCIIeUMBAIOT 3aIIUTY OT TPaBM. Y COBEPIIEHCTBOBAHHBIC PEMHH — HAaTyBHBIE.

CAIIP.
238



Cucrema aBTOMaTH3HPOBAHHOI'0 NNPOEKTHPOBAHUS —AaBTOMAaTU3UPOBAHHASA CUCTEMA,
peanu3yromias HHOOPMAIIMOHHYIO TEXHOJIOTHIO BHIIOTHEHUS (DYHKIIMNA TPOSKTHUPOBAHUS, TIPE/I-
CTaBJIsieT COOOM OPraHNU3allMOHHO-TEXHUYECKYIO CUCTEMY, NIPeIHA3HAYEHHYO /Ul aBTOMaTH3a-
LU IIpoLiecca MPOEKTUPOBAHUS, COCTOALLYIO U3 IIEPCOHAIA U KOMIUIEKCA TEXHUYECKUX, ITPO-
IPAMMHBIX U APYTUX CPEACTB aBTOMATU3ALMU €T0 AEATEIbHOCTH.

3AJJAHHUE
1.  M3yuuts 6a30Bble IPUHLUIIBI KOHCTPYMPOBAHUS,
2.  Hcnonb3ys B KauecTBe 00BbEKTa U3Jenue, pazpabdareiBaeMoe 1o qucuuninae «lIpo-
EKTHPOBAHUE» NPEATIOKUTh 3-4 BapuaHTa KOHCTPYKLIMH.
3. OcHoBBIBasiCh Ha 0a30BBIX MPUHIUIIAX KOHCTPYUPOBAHUS MIPOBECTH aHAIM3 MPE/I-

JIOXKCHHBIX pemeHI/Iﬁ.

4.  JleranbHO pa3paboTaTh ONTUMAIbHBIN BapUaHT.

BOITPOCBI CAMOKOHTPOJIA

- [aiiTe onpenenenue TepMuHaM «0azay, «0a3upoBaHuey», KKOHCTPYKTOpPCKas 6azan?
- ChopmynupyiTe MOHATHE «arperaTupoOBaHUE»?

- Uro Takoe B3aMM0O3aMEHSIEMOCTh?

- ChopmynupyiiTe MOHATUE KYHHUPUKAUS»?

- Kak yMeHbIINTh MOpaJIbHOE CTapEHUE U3AETHS?

[TPOEKTHBIM AHAJIN3. N3O0bPETATEJIBCTBO.
METO/bI IIOMCKA UJIEU
METO/1bl KOHCTPYUPOBAHUA

Bonpocul ona 0b6cysxcoenus:

TpaauurOHHBINA PACYETHBIA METO/.

YPOBHHM KOHCTPYKTOPCKOTO MBIIIUIEHUS.
IIcuxomorust KOHCTPYKTOPCKOM AESATEIBHOCTH.
MeToabl mONCKa HIIEH.

MeTo/1bl KOHCTPYUPOBAHHS:

- METOJ] CEKIIMIOHUPOBAHUS;

- METOJ U3MEHEHUSI JIMHENHBIX Pa3MEPOB;

- MeToJ 6a30BOTO arperara;

- METOJ, UHBEPCHH;

- METOJI KOMITJIEKCHOU pa3pabOTKH U UepAPXU3ANH
- METOJbI BAPUAHTHOI'O MIOMCKA KOHCTPYKTUBHBIX PEIICHUN U UX HArJISIAHOTO MOJEIU-
pOBaHMUS;

- YIOPSIIOYEHHBIN ITOUCK.

TeopeTuyeckas 4acTb

OcHoOBHBIE ITanbl NPOLECCA KOHCTPYUPOBAHMS.
|. Aramm3 T3 mpoBoAUTCS HA OCHOBAHUU:
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—TpeOoBaHM K 00BEKTY KOHCTPYUPOBAHUS,
—00mmx mpaBmil KOHCTpyupoBaHus (cM. Opros kH.1, 1977r, cTp. 63...67=52).

I.1. OcHOBHBIE TPeOOBaHUS K O0BEKTY KOHCTPYHUPOBAHHUSL.

Pazpabotka (IIpoexTupoBaHue, KOHCTPYUPOBAaHHME) TEXHUYECKUX OOBEKTOB CBS3aHHA C
KOHKPETHBIMH,—

—IPOU3BOJICTBEHHON HEOOXOAUMOCTBIO;

—1 OBITOBBIMH MOTPEOHOCTSMHU YEJIOBEKA.

ITonroroBka mpousBoactBa (KoHCTpykTOopckas IIIl—uacTe), U3roToBIEeHHE U IKCIUTyaTa-
sl 00BEKTa, B CBOIO OY€pe/ib, MPOUCXOAAT B KOHKPETHBIX MPOU3BOACTBEHHBIX U KCIUTyaTallH-
OHHBIX YCJIOBHSIX.

3TO BHOCHUT OIpEe/ICHHbIE OTPaHUYEHUS B pab0Ty KOHCTPYKTOPA, C KOTOPBIM OH BCET/ia
JIOJDKEH CUMTATBHCS B IPOLiecCe KOHCTPYHpoBaHUs: "00y3/abIBaTh (haHTa3uio".

B npotuBHOM citydae — 6€3 yueTa OrpaHu4eHHUH, IPUXOAUTCS BCEI/1a BHOCUTh U3MEHEHUS
B KOHCTPYKIIMIO IIPU M3TOTOBJIECHUHU U 3KCIUIyaTallU, a 3TO => JONOJHUTENIbHbIE 3aTPaThl Tpy/a
U MaTEepHUaJIoB.

Ilepeunciaum ocHOBHbIE TpeOOBaHUS K OOBEKTY, KOTOpbIE NOJDKHBI oOecreyuBaTh Max.
€r0 COOTBETCTBHE KOHKPETHBIM YCJIOBUSAM IPUMEHEHUS:

— COOTBETCTBUE CBOEMY HA3HAUEHHUIO U BBICOKAas MPOU3BOAUTENIBHOCTB; BBHICOKOE Kaye-
CTBO, HaJIGXKHOCTh M PEMOHTOIIPUTOTHOCTh. Pe3ynbTaT BeIMOIHEHHS 3TUX TpeOOBaHUN — obectie-
YeHUe Ha3HAYEHHOTo (FrapaHTUHHOI0) pecypca;

— ya00CTBO MpUMEHEHUs1, PYHKIIMOHAIBHBIE CBOMCTBA, HEOOXOIUMBIE JIJIsI BHITIOJTHEHHUS
HYXXHBIX OIepanuii; (crenuanu3anus Uil yHUBEPCaIbHOCTb)

— COOTBETCTBHE KOHCTPYKIIMH OOBEKTA YCIOBUSIM U3TOTOBJIEHUS! €T0 KOHKPETHBIMU TEX-
HOJIOTHYECKUMH CIIOoco0aMM, Ha KOHKPETHOM IPOM3BOJICTBE B KOHKPETHOM KonuuecTe. (JIuTke,
ITaMIIOBKA, CBapKa U T.J.; — €IUHUYHOE — CEPUITHOE — MACCOBOE; OJTHO — CepHsl (M) — MHOTO).

OT10 TpeboBaHHE JUKTYETCS SKOHOMUYECKOM 11e1ec000pa3HOCThIO;

— BO3MOXXHOCTb M3TOTOBJIEHHSI O0BEKTa HAa KOHKPETHOM IMPOU3BOJICTBEHHON 0a3ze mpen-
HPHUSITUSI—M3TOTOBUTEIS ¢ MIN—MIN 3aTtpaTamu (KOHCTPYKTOP JAOJDKEH YYUTHIBATH HMEIOIIHECS:

—000pyi0oBaHUE, UHCTPYMEHT, OCHACTKY JUIsl U3TOTOBJIEHUS, COOPKH U KOHTPOJIS;

—KBalM(UKalLKs IepCoHaNa U COCTOSIHUE TEXHOJIOTMUECKON JUCIUIUIMHEI U T.I1.).

— COOTBETCTBUE KOHKPETHBIM YCIIOBUSM TEXHOJOTMYECKON MOATOTOBKM NMPOU3BOACTBA
(3TO — MaTepuasl, noiaypadpukatsl, 3aroroBku, [IKM (I'M3b1) € ux Hanuuue U AePUIUTHOCTD).

OcHoBa BBINIOJHEHUS 3TOro TpeboBaHus — cornacoBanus K/I co cnyxx6amu (Ilpeanpus-
TUSMHU U OPTaHU3ALUSIMHU), YIaCTBYIOIIUMHU IIPU U3TOTOBJICHHUH.

Jnist BBITIOJIHEHHSI 3TOT0 TPeOOBAaHUS MPOBOIUTCS BXOJHOW KOHCTPYKTOPCKUHN, TEXHOIO-
ru4ecKnid 1 Hopma—KoHTpousb K/, monyuennon u3 np. Opranuzanuii u [Ipeanpustuil.

— cootBetctBre TpeboBanusm CT (OCT, OCT, CTII), TV, IIpasun, Uuctpykmuii, Hopm,
Tak HaszpiBaeMble HopmaTnBHO-TexHMYeckue Marepuansl, Hanpumep, — CCBT; I1. 6e3—it sxcun
I'TIK; ITYub3 cocynos P/I; ITYD u T.4. u T.1.

& — KJI Ha 00BEKT JOIIKEeH cOOTBeTCTBOBATh TpeOboBanusM ECKJI.

Ha uro Haymo o6paTtuTh BHUMaHUE, 3TO:

—He J1aBaTh B YepTeKaxX TEXHOJIOTMYECKUX YKa3aHHUH (32 HCKIIOUEHUEM — KOI'Jla TeXHOJIO-
TUs €IMHCTBEHHAs);

—He 3a0bIBaTh yKka3biBaTh Bce Tex. TpeOoBaHMs Ha U3rOTOBIEHHE, KOHTPOJIb (M3MEPEHN)
U MCIIBITaHUs! OOBEKTA.

Kpowme Toro B nporecce n3ydeHus 1 aHanusza T3 KOHCTPYKTOp:

—HaBOJAMT CIPABKH;

—3HAKOMMUTCS C JIUTEPATYPOU;

—M3y4aeT YepTEKHU, MPUIIOKEHHbIE K T3, U aHAJIOTOB;
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—ytouHsieT TT Kk O00bEKTy M BBIACHSAET OrpaHUuYeHUs (YCIIOBHs, KOTOpbIE 00s3aTeIbHO
JIOJKHBI OBITH COOJIIOACHBI IIPU PELICHUN 331a4H).

Pesynprar | 3Tana € — ysacHeHue eI KOHCTPYUPOBaHUS (OCHOBHOTO MPUHIUIA pabOThI
00BeKTA);

—IloarBepxaeHue Toro, uTo 3Ta 1eib B T3 chopmynupoBaHa npaBUIbHO.

B mpoTuBHOM ciiyyae — KOHCTPYKTOp 00si3aH OOOCHOBAaHHO JI0Ka3aTh HEOOXOJWMOCTh
koppektupoBkr T3: ommOka paspaborurka T3 MoxeT mpuBecTH, Kak MiN — K HEBEPHOMY
HaINpaBJICHUIO Pa3paboOTKN 00BEKTa; MaX — K pa3paboTKe HEroIHOM KOHCTPYKLIUH.

Oran |l — BeisiBnenne TP, nenecoodbpazHble KOMOMHAILMU KOTOPBIE AAIOT BCE BO3MOXHBIE
pemenus 3anauu (Paboune npuHIMIBE) = MBICIUTENBbHBIN 00pa3 00bEKTA.

Conepxanue:

—AHanu3 CylecTBYIOIUX KOHCTPYKIMIA U MMPUHIIUIIOB UX PaboThl — BhisABIeHUE TP, — 310
€JIMHCTBECHHBIN NIyTh:

B K/I u neiictByromeid koHCTpyKuuu TP BomionieHsl B onpe1eIeHHON COBOKYITHOCTHU Y3-
JIOB, AeTajeil uiu ux 3JeMeHTOoB (BcrioMHUM npumep —lllecrepHs...), oHM Kak Obl "Tepsorcs” B
3TO# Macce. B mpouecce aHanu3za BeIsABISAIOTCA TP, ABisironiecss 0oCHOBOM MOCTPOECHMS AETAIH,
y3J1a WU MAlllMHBI B LIEJIOM.

NB. TP — ocHoBa 111 cpaBHeHHMSl U OLEHKH Pa3HbIX 00beKTOB: BCIH) pPa3padoTKy B
11eJIOM CPABHUTH TPYAHO, 0COOCHHO ec/Ii 00BbEKT CJIOKHBINH U BKJIOYaeT B ce0s pa3Hble y3-
JIbI U CHCTEeMBI (3JIEKTPUYeCKHe, THIPABIHYecKHe, MeX. mepeaayun u aAp.). CpaBHeHHIO NO-
nawrcs TP, kK KOTOPBIM MOKHO IPUMEHHUTH 00U KpPUTepHii, XapakTepusywommii OCHOB-
HOM MPHUHIIMII.

[Ipu 3TOM pekoMeHyeTCsl pyKOBOJCTBOBATHCS CIAEAYIOUIUMHI COOOPaKEHU SIMU:

— Crnenyer uaTH OT HEOOXOAMMOIO K KeJIaeMOMY, A OT 7KeJIAeMOro K J0IyCTHMOMY.

KauecTBO KOHCTPYKIIMM OOBEKTA 3aBUCUT OT KadecTBa MJIEU WIM MPUHIMIA, UCIIOJIb30-
BaHHOrO B TP o0nekTa. Crnenyer HaxoquTh nodosnsiie TP mis BeiOopa HamtyuIiero; pazpadarsl-
BaThb BapUaHThl U3BECTHBIX TP...;cTpEMUTHCS BBIICHUTH BCE HEOOXOAMMBIE JETalH, CIIOCOOHbBIE
HOBIUATH HA KOHCTPYHPYEMBIH O0BEKT.

OneHuBaTh CPAaBHUTENBbHYIO BaXKHOCTh KaKJI0TO BapuaHTa, YTOOBl 00JErYUTh BHIOOpP OII-
TUMAJIbHOTO MJIM CO3/1aTh KOMIIPOMHUCCHBIN. M30erath MOCHENIHBIX pPEHIEHUH U Ype3MEepHOTro
BIIMSIHUSL aBTOPUTETHBIX petieHui. [IpaBuiabHO OlleHUBaTh pe3yabTaThl PaCU€TOB U PALIMOHAIBHO
UX HUCIIOJIb30BAaTh.

— JoOuBarbcs mpocTOThl KOHCTPYKIMU. Hanpumep, eciu npeanoaraercss BBECTH HOBBIN
y3€Jl WIK U3MEHHUTH yXKe CYIIECTBYIOIINNA, HAJI0O YTOUHUTH, HEJb3sI JIM BOOOIE OOOUTHCH O€3 HUX.

N30erath Ci0XHBIX, MHOTOJIETAIBHBIX KOHCTPYKIM. He ncronb30BaTh B KOHCTPYKLIUU
00BEKTa IeMEHTHI (Y3716l U MEXaHU3MBbI), pa00TOCIIOCOOHOCTh KOTOPBIX COMHHUTENIbHA U TpeOyeT
AKCIIEPUMEHTAIBLHOU TPOBEPKHU.

NB — Vayumienve KOHCTpYKIMU MO HEKOTOPHIM MapaMeTpaM 3a CUeT YXY/IICHUs Kade-
CTBa, Ha/IGKHOCTH U 06€30IaCHOCTH PabOTHI €€ HeJ0MyCTHMO.

TpeboBanust mpenbsiBiasieMble K KOHCTPYKIIMU OOBIYHO MPOTUBOpEUMBEL. [losaToMy, ymyu-
1asi OJIMH MapaMeTp 0O0BbeKTa, KOHCTPYKTOP BIHSET Ha JIp., HEPEAKO yxynuias ux. BaxHo ore-
HUTh 3TU BJIMSHUA, IPUHUMAsT KOMIIPOMHCCHOE pellleHHe, KOTOPOE B KOHKPETHOM cilydae Oyaer
ONTUMAJIbHBIM.

[Ipu onenku TpeOoBaHUI, MPEIBABIIEMBIX K 00BbEKTaM pa3pabOTKU, HEOOXOAUMO YUH-
THIBaTh CIEAYIOLIEE:

— YMeHbllIeHHe Macchl 00bEKTa BbI3bIBAET YMEHBIIECHHE MPOYHOCTH U )KECTKOCTH.

— KommakrtHasi, manorabapuTHas KOHCTPYKIHMS BJIEYET 3a COOOH ymydllleHHE YCIOBUM
cOOpKH, 0OCITYKUBaHHUSI, PETYITUPOBKH U PEMOHTA.

— [IpumeHeHne IemeBbIX MaTEPUAIOB BBI3BIBAET YXYIUIEHUE IPOYHOCTH, H3HOCOCTONKO-
CTHU U J0JTOBEYHOCTH.
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— Co3zanue npocToil KOHCTPYKIIMU 00bEKTa HAKJIabIBAET OIPaHUYCHHS] HA TEXHUUYECKHE
¥ TEXHOJIOTHUYECKHE BO3MOXXHOCTH €r0 pabOTHI.

— YBenuueHue CKOPOCTH JCUCTBUS MEXaHU3Ma MPHUBOJIUT K POCTY MHEPLUOHHBIX CHII U
Harpy3o0K Ha JIETaju U Y3JIbl.

— Pa30uBKa KOHCTPYKIIMM Ha MOIYJU (y3JIbI) JJIs OOJIErYeHUs OpraHU3AlMH UX COOPKH
(MM TPAHCIIOPTUPOBKH) BENET K YMEHBIIECHUIO )KECTKOCTU KOHCTPYKLMH, HOBBILIIAET TPYJOEM-
KOCTb COOpKH.

— Co3anue KOHCTPYKIUH JUIS pa3HbIX PEXUMOB pabOTHl M Pa3HBIX onepauuil (YHHBEp-
CaJIbHOM ) HAHOCUT SKOHOMHMYECKUH yIepO Ipu SKCIUTyaTallii 00bEeKTa Ha OJTHOM onepalui.

JUig HaxOXIEHMS JIYYLIEro KOHCTPYKTUBHOTO PELIECHUS KOHCTPYKTOP JOJDKEH CO3/1aTh
KaK MOXKHO OOJIbIIIE BAPUAHTOB KOHCTPYKIUH, T.K. B K&)KJIOM BapHaHTE BO3MOXHO PELICHUE TeX
WJIM MHBIX BOIIPOCOB B Pa3HOH CTEINEHHU.

CrnenyeT 3aMeTUTh, YTO pa3pabOTKa MPUHIMIIUAILHO Pa3IMYAIONIMXCS BApUAHTOB J€JI0
HenpocToe. Kpome 3HaHus 60ib110ro o0beMa pa3nuuHbiX TP, KOHCTPYKTHBHBIX CXEM U T.J.
TpeOyIOTCS ClIOCOOHOCTH U HABBIKU MCIOJIb30BaHUE IPUEMOB M METO/I0B KOHCTPYHPOBAHHUSI.

Cyl1ecTBYIOT METO/bl, KOTOPbIE aKTUBU3UPYIOT U HAIPABISAIOT TBOPUYECKOE MBIIIJICHUE
Ha TYTH CO3/IaHUSl HOBBIX, HEIIAOJOHHBIX, HECTAHJAPTHBIX pemieHuil. KoHCTpykTOpy mOje3Ho
3HaTh 3TH METOAbI (U YUUTHCS UCIOJIB30BATh UX).

[IpuBeneM OCHOBHEIE:

HNuBepcus (caenail HaodopoT) — MeTo nonydyeHust Hooro TP myrem oTkasza oT Tpaau-
[IMOHHOTO B3MJIs/1a Ha 3a1ady. [Ipy 3TOM B3I Ha 3a/1a4y OCYIIECTBISIETCS OOBIYHO C IUaMET-
paJIbHO TMPOTUBOIIOJIOKHON 1MOo3uIHK. ECiii TOBOPUTH 00 35ieMeHTaX 00BEKT, TO OHU OOBIYHO Me-
HSIOTCS MECTaMH.

[IpuHunn neBepcun: —

— C HapyXu — U3HYTpPH;

BeprukanbHO — TOPU30HTAIBHO;

BeprtukanbHO — BBEpX AHOM (BBEpX HOT'aMHu);

C nuueBoi CTOPOHBI — ¢ OOPATHOM CTOPOHBI;

IToBepXHOCTH OXBAThIBAIOLIAsl — IOBEPXHOCTh OXBAThIBAEMAs;

CHMMETPUYHO — aCUMMETPUYHO;

Benyuee — Benomoe;

Kunkoe — TBepaOE;

Bpennoe — nonesHoe;

KecTtkoe — THOKOE;

Pactsxenne — cxxarue (ITpumep ?!).

DJieMeHT Ha oHOM Aetanu — [lepeHecTy Ha Ap. AeTainb, B3aUMOJICUCTBYIOIIYIO C IEPBOM;
U T.JI. U T.OI.

AHaJjiorusi (MeToj npeueaenTa) — ucnons3oanue TP u3 ap. obnacrell HayKu U TEXHHU-
K{. AHaJOTMYHBIE PEIIECHUs, UCTIONb3yeMbIe JUIS PELICHUsS MH)XKEHEPHBIX 3a/1a4, MOT'YT OBITh 3a-
MMCTBOBAHBI U3 KUBOU MPHUPO/IBI KAK KOHCTPYKIIUHU U DJIEMEHTbl OMOMEXaHUKH.

Mertoa npeleaeHTa UCIIOb3YeT aHAJIOTHIO C paHee pa3paboTaHHBIMU KOHCTPYKIUSMH.

AHanorus MOXXeT He TOJIbKO HMCIIOJIb30BaTh paHee CO3JaHHbIE KOHCTPYKIIMH, HO U MOJie-
JMPOBATh pa3Hble KayecTBa: (OpMy, LIBET, 3BYK H T.II.

OMNaTusi — OTOXKJIECTBJIICHHE JUYHOCTU KOHCTPYKTOpa C OOBEKTOM pa3paboOTKH, T.e.
3JIEMEHTOM HJIU TpolieccoM: "BXOXKIEHHE B 00pa3". DTOT METO/] NPUBOAUT K HOBOMY B3IJISy Ha
3amavy.

Kom0OunHnpoBanue — 1CroiIb30BaHUE B KOHCTPYKIMHM B Pa3HOM MOPSAKE U B pa3HbIX CO-
yeTaHusx oTaenbHbIX TP, mporeccos, smemMeHToB. [Ipu 3TOM MOKHO HalTH HOBOE KauyeCTBO, J10-
TIOJTHSTFOIINH TIOJIOKUTENBHBIN 3P QeKT.

Meton KOMOMHUPOBAHUS MOXET MPUMEHSTHCS MO TPEM cXeMaM OObEeIUHEHHS JJIeMEH-
TOB:

HOBO€ + HOBOE,
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HOBO€ + HOBOE,

crapoe + crapoe.

KoM0OuHaimu 351eMeHTOB MOTYT ObITh Pa3HOTO XapaKTepa: MeX. COeJUHEHHE, COeTUHEHNE
gepe3 MPOMEKYTOUHBIC AIEMEHTHI, TyOJIMpOBaHHUEe, 00pa30BaHUS MHOTOCTYIIEHYATHIX KOHCTPYK-
100507871 (0

KomneHcanusi — ypaBHOBEIIMBAHUE HEXKEIATEIBHBIX U BPEIHBIX (DAKTOPOB CpeCTBAMU
MPOTUBONOJIOXKHOTO AeiicTBUa. Hampumep, yacto HEOOXOAUMO KOMIIEHCHUPOBATh BIIMSHUE Mac-
CBI, CHJI MHEPIIUHU, TPSHHUSI, PA3IMYHBIC TIOTEPH... — ITO OCYIIECTBISETCS C TIOMOIIBIO KOMITCHCA-
TOPOB (TMIOCTOSIHHBIX, PETYIUPYEMBIX, aBTOMATUYECKUX, IPY>KMHHBIX U AP.).

JluHaMu3anust — MpeBpaiieHNue HEMOABMKHBIX U HEM3MEHHBIX 3JIEMEHTOB KOHCTPYKIIUU
B HEMOJIBWYKHBIX M HEU3MEHHBIX 3JIEMEHTOB KOHCTPYKIIMHU B TIOJIBUXKHBIE U U3MEHSEMOU (POPMBL.

ArperaTupoBaHue — CO3JJaHHEC MHOXKECTBA OOBEKTOB HMIM WX KOMIUIEKCOB, CIIOCOOHBIX
BBITMIOJHATH pa3inyHble (PYHKIUH, MO0 CYIIeCTBOBATh B Pa3IMuUHbIX ycinoBusaX. [locturaercs my-
TEM U3MEHEHUS COCTaBa 00BEKTa WIH CTPYKTYPHI €T0 COCTABHBIX YaCTEH.

CriocoOsI arperaTupoBaHHUs:

B coenuHeHne arperaToB ¢ CaMOCTOSTENbHBIM OOBEKTOM IIPEACTABISIONIMM KOMILIEKC
(TpaHCcOpTep C MOABECHBIMU OPYIUSMU);

B arperatupoBaHue MPUCOEIUHEHHEM, KOI/Ia K 6A30BOM COCTABHOM 4aCTH MOTYT IIPHCO-
SAMHSTHCS PA3JINYHBIC 3aBUCUMBIC COCTABHBIC YaCTH;

B arperarel, y3ibl, jgeTany (HarnpuMmep, arperarHble CTaHKH; MOBOPOTHO—EIMTEIIBHbIE
CTOJIBI + CHJIOBBIC Y3JIbI: MEXaHU3M TJIABHOTO JIBIDKEHUS M MEXaHU3M I10/1a4);

B arperatupoBaHue M3MEHEHHEM, KOTa B 00BEKTE MOTYT HPUMEHSITHCS BCEBO3MOKHBIE
BapHAHThl COCTaBHBIX YacTel MPH Pa3NUYHON KOMIIOHOBKE (HAmpuMep, pa3iudHbIe BapHAHTHI
Ky30Ba aBTOMOOMJISI HA OJTHOM IIIACCH...).

KomnaynaupoBaHue — COCTOUT C TOM, YTO JUIsl YBETUYEHUS MPOU3BOAUTEIHLHOCTU Ta-
paUIEIBHO COSMHSIOTCS JBa TEXHHUECKUX 00BhekTa. COeAMHEHHE MPOM3BOJAUTCS PA3THIHBIMA
pHEeMaMH:

B 00beKThl YCTAHABIMBAIOTCA HE3aBUCHMO IMApAIUIENbHO M CBA3LIBAIOTCSA CUHXPOHHM3H-
PYIOLIUMUCS YCTPOHUCTBAMHU;

B ... KOHCTPYKTHBHO O0BEIUHSAIOTCSA B OJMH arperar  T.[.

BJy104yHO—MO/1y/IbHOE KOHCTPYHPOBaHHMeE — TIPETYCMATPUBACT CO3JIAHUE M3/ENNil Ha OC-
HOBE MOJyJiei u 0710k0B. Molyllb — COCTaBHAs 4acTh U3JIENHs, COCTOAIIAs MPEUMYIIECTBEHHO U3
VHU(PUITUPOBAHHBIX WM CTAHJAPTHBIX JJIEMEHTOB Pa3IMIHOTO (YHKIIMOHATHLHOTO Ha3HAYCHUS
(mampumep, M. C. V.).

Pe3zepBupoBanue (1y0.1MpoBaHHe) — YBEIMYCHHE YHCIA TEXHUYECKUX OOBEKTOB IS
MOBBIIICHUS HAJICKHOCTH U3IETHUS B IEJIOM.

MyabTUIIUKAIMS — TIOBBIICHHE d()(HEKTHBHOCTH 3a CUET UCIOIH30BAHUS HECKOJIBKUX
pabourx OpraHoB, BBIMONHSIOMIUX OJHU U Te ke (QYHKIUU (110 MecTaM; MHOTO/IeTalbHas oOpa-
00TKa; MHOTOATXKHBIC KOHCTPYKIIUH; MHOTOCIIONHBIC KOHCTPYKIIUU U T.I1.).

Metoa pacusieHeHHs — 3aKIFOYACTCSI B MBICTIEHHOM pPa3/IeIeHUN TPAJAULIMOHHBIX TEXHHU-
YECKUX OOBEKTOB C IEJBIO YIIPOIICHUS BBITIOTHAESMBIX WK (GyHKIHN 1 onepanuii. CeKIuoHu-
poBanue npenmnonaraer ApoodreHue TO Ha KOHCTPYKTUBHO MOJOOHBIE COCTaBHBIEC YaCTH — CEK-
WY, STYCHKH, OJIOKH, 3BEHBSI.

Acconuanus — MCIOJIb30BaHUE CBOMCTBA MCUXUKU MPU MOSBICHUH OAHUX OOBEKTOB B
OTIPE/ICIICHHBIX YCIIOBUSAX BBI3BIBATH AKTHBHOCTB JIPYTHIX, CBA3aHHBIX ¢ MEepBBIMHU. COBIAJCHHE
OTIpE/ICICHHBIX TMPU3HAKOB PAa3HBIX OOBEKTOB TIO3BOJSET HAWTH HEXAPaKTEPHBIC PELICHUS.
(Hampumep, MeX. MaHUTTYJISTOP, UMHTHPYIOIIHN PabOTy PYKH...).

Nneanuszanus — najcHue peajbHbIX 00bEKTOB HEPEATbHBIMHU, HEOCYIIIECTBUMBIMU CBOM-
CTBaMHM U W3y4Y€HHE WX KaK HJealbHBIX (TOUYKa, JUHUSA, aOCOJTIOTHO TBEpAOE (YEpHOE) TEIO U
Ip.). DTOT METOJ MO3BOJIET 3HAYMTEIHHO YIPOCTUTH CIIOKHBIE CUCTEMBI, OOHAPYKHUTH CYIIEe-
CTBEHHBIE CBS3H U MPUMEHUTh MaTEMaTHUYECKUE METO/IbI HCCIIEI0BaHUS.
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Ilepenoc cBoiicTB (M MeToa "(poKkaabHBIX" 00BEKTOB) — KOHCTPYHPYEMBII 00BEKT
noMemaT B "Qokyc" BHUMaHHS M MEPEHOCAT HAa HETO CBOMCTBAa WM (DYHKIIMH HECKOJBKUX
IIPOM3BOJILHO BEIOPAHHBIX OOBEKTOB.

CoBokynHOCTh KOMOMHAIMI HaiiieHHBIX TP — ocHOBa ISt CO3AaHUsI KOHCTPYKIIUH 00b-
eKTa.

Cnenytomwmii stan (ll1) — aHanu3 BapuaHTOB U BBIOOP ONTUMAIIBHOTO — TPYAHCHIINA |
caMblii OTBETCTBEHHBIN ATAll KOHCTPYUPOBaHUsA. OT pe3yIbTaTOB €ro BBIIIOJHEHUS 3aBUCUT Kade-
CTBO 00OBEKTA Ha BCEX CTAAUIX KU3HEHHOIO LIUKJIA.

? — SI3bIK KOHCTpPYKTOpA. —?

? — Vcrounuku uHpopManuu. —?

7?7 — crienuaabHbI HAYYHO—TEXHUYECKUH SI3bIK TEPMUHOB.

Tepmun (ot sat. terminus — rpanuIa, NpejaeN) — CIOBO WM COYETaHUE CIIOB, YIOTPeOIs-
€MO€ C OTTEHKOM CIELMAIBLHOr0 3HaueHus1. Cucrema TepMUHOB—TEPMHUHOJIOT .

KoHcTpyKkTOpckuil A3bIK — TEPMUHOJIOTHS, IPY BHUMATEILHOM PacCMOTPEHHUU OOHapy-
KHUBAET CBOIO 00Pa3HyIO NEPBOOCHOBY:

0Ch — Tajel — BaJ — Baji L mydrta

CTaKaH — I'MJib3a L maTpoH

6aba — 6abka | nuHOIB

rurapa

XBOCTOBHUK.

OOpa3Hblii CMBICIT TEPMHHOB ITOMOTAET TITy0Ke MOHATH UX COJEpKaHHE [M CIIOCOOCTBYET
Pa3sBUTHIO TBOpYECKOro BooOpaxkeHus|. OnHaKo, cleayeT 3aMeTHThb, YBJIEUeHHE o0pa3aMu Co-
3/1a€T 3aps] IICUXOJOTMYECKOW MHEpPLUHU, KOTOpas MOXKET IPENsATCTBOBAThH IOMCKY HOBBIX TP.
[ToaTomy npu pelieHuN KOHCTPYKTOPCKUX 3a]1a4 HyKHa 00JIbIIAs He3aBHCHMOCTb OT KOHKDET-
HBIX TEXHUYECKUX CPEJICTB.

HcTouHnKM [HaydHO—TeXHUYECKOH | mHpOopManuu.

Ponb TexHnueckoit HHGpOpMaMK MPH KOHCTPYUPOBAHUU OTPOMHA.

KoHcTpykTop TBOpuecku nepepadaThiBaeT UMEIOLIMECS B €0 pacHOpsDKEHUHN (apceHase)
WM 3aMMCTBOBAaHHbBIE U3 TEXHUYECKON JTUTEpaTyphl HHPOpMaluio, cymectsyroume TP, npucmno-
ca0iMBast UX K KOHKPETHBIM YCIIOBUSIM.

Yarie Bcero B CTPYKType pa3pabOTaHHOTO 00BEKTa OTCYTCTBYIOT CYIIECTBEHHO HOBbIE TP
(u300peTeHus). ITo OOBACHACTCS TE€M, YTO KOHCTPYKTOPBI, pelas HalpuMep, 3a/1auy MOBbIIIe-
HUSl YPOBHS TEXHUYECKOTO OCHALIEHHOCTH M/C, HA MHOTUX IPEINPUSITUIX OTPACTH 3aHUMAIOTCS
OJTHUMH M TeMH Xke mnpolneMamu: EjxeHEBHO MPOMCXOJUT MOBTOPEHHUE OJHUX M TEX )K€ KOH-
CTPYKTHBHBIX pPELICHUM.

Bypusiii poct o6bsema HTU: yaBoenue B TedeHuu cemu JeT (B cepeaune 80—x B Haruei
cTpaHe obiee unciao MHGOPMAITMOHHBIX JOKYMEHTOB COCTAaBISUIO B rox > 10 MuH. DK3eMIuis-
POB), — BCe OOJIBIIE 3aTPYTHSAET MOUCK M U3y4eHHE HEOOXOIUMOTO.

IMapangoxke. ITosToMy — Kak mpaBuIlo, Jierye pa3paboTaTh HOBBI OOBEKT, UeM yOenuThes,
YTO TAKOE€ IIE—TO YK€ CYIIECTBYET. (M300peTeHue BeJIOCHIIeNa).

Pesynprar usydyenus nnpopmanuu => obecrnieueHrne KOHCTPYKTHBHOM nMpeeMCTBEHHO-
CTH — HCII0JIb30BAaHKE MPU pa3paboTKe MPEAIIECTBYIOMIETO OMbITa MO MPOGUIIIO CrielraT3aul
U CMEXXHBIX OTpaciieil, BBeIeHHEe B KOHCTPYKIUIO pa3padaTbiBaeMOro o0beKTa BCEro MoJe3Horo,
YTO UMEETCSI B CYIIECTBYIOIUX KOHCTPYKIIHSX.

OcnosHuble ucrounnku HTU:

Texuuueckas naureparypa: YueOHuku; CrpaBOYHUKH KOHCTPYKTOpa (MEXKOTpacieBble U
oTpacieBble); DHIUKIONEANHN TeXHUYeCKUe ( yHUBEpCalbHbIE M OTpaciieBbie); CloBapu TepMHU-
HOJIOTHUECKHUE U PA3bACHUTEIbHBIC; THIaKN MallluH U 000pYJOBAHUS H T.I1.

ITponzBoacTBEHHO—-TEXHUYECKAsE HH(pOpMALMsl — HHPOPMALUA O HOBEHIIUX JTOCTUKEHHU-
X Hay4yHOW W TNPOW3BOACTBEHHOW mpakTuku: OO630pb1; PedeparuBHble n3maHus; DKcnpecc—
undopmanus; WI; bromerenn; Tunmossie PM 1 B TOM urciie n300peTeHuUs U T.11.
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-H-TJ —-T'OCT, OCT, CTIIL, TY, PTM, TO u ap.;
—ITaTeHTO—JIMIIEH3NOHHAS

AHanu3 BapHaHTOB KOHCTPYKIIMU U BEIOOP ONITUMAJILHOTO BapHaHTA.

Il sTan 3akmrouaeTcss B moadope M pa3pabOTKe BapHAHTOB, OTHOCAIIUXCS K OOBEKTY U
NPUHIUITY paObOTHI.

Il 5Tan = npuHATHE 0IHOTO, OKOHYATEIHLHOI'O BapHAHTA.

BaxxHO OTMETUTH, YTO MPUHATHE KOHKPETHOTO BapUaHTa MMEET peIlaroliee 3HaueHHe Ha
BCeX cTagusax pazpaboTtku. OnTuManbHOE pellieHUe MPUIaeT HalpaBlIeHue Becel pa3paboTKe.

BeposiTHOCTH BBIOOpa ONTUMAIBLHOTO BAPHAHTA... TEM BBIIIE, YeM OOJIbIIE YHCIIO BapUaH-
TOB, U3 KOTOPBIX BHIOMPAETCS 3TO PEUICHHE, U YEM BBIII€ KAYECTBO ITUX BAPUAHTOB.

Kak MbI ckazanu panee, ocHoBa aisi otoopa TP — tpeboBanumst (T3) k pazpabareiBacMoMy
00BeKTy. DTU TpeOOBAHUS MOTYT MPEIbABIATHCS K OOBEKTY B IIEJIOM MIIU K €r0 COCTaBHBIM Ya-
CTSIM U (PYHKIIMOHAJILHBIM 3JIEMEHTAM.

Kak TpeboBanus k 00beKTy, Tak U BapuaHThl TP Hepeako SBISIOTCS MPOTHUBOPEUYUBBIMHU.
[TpoTHBOPEYMBOCTH BAPUAHTOB MOYKET UMETh CAMYIO PA3IMYHYIO CTETECHb, BIUIOTH JI0 B3aHMHOTO
UCKITIOYCHHS.

B mo0oM citydae BBIMOJTHSIETCS MPOBEPKAa COBMECTUMOCTH MPHUHUMAEMBIX PEHICHUH 110
pa3HbIM YacTSIM KOHCTPYKIIMH U MIPUHIIUIIAM PaOOThl KOHCTPYUPYEMOTO OOBEKTA.

B cnyuasx, korja uMeercs onpenesieHHOE YKMCIIO BApUAHTOB M BBHIOOpP Hauydmiero (or-
TUMaJIbHOT0) HE OYEBH/ICH, HA MOMOIIb KOHCTPYKTOPY MPUXOAUT METO ONTHUMH3AIIIH.

OnTuManbHBIM pEIIeHHEM 3aJaud Ha3HAYaeTCsl pelIeHHe, KOTOPOe MO TeM WM WHBIM
MpU3HAKaM IpeaIoYTUTENbHEE.

Otcrona cienyer: 4ToObl cpeu OOJBLIOrO YKCa BAPUAHTOB HAWTH ONTHUMAJIbHBIM, HYX-
Ha MH(pOpMaIMs O MPeIHA3HAUYUTEIbHOCTH Pa3lMYHbIX COYETAaHUI 3HAueHWM Nokas3areiei Xxa-
PaKTepU3YIOINX BAPHAHTHI,— KPUTEPUI ONITUMHU3AIIH.

3amada BeIOOpa ONTHMAJIbHBIX MAapaMETPOB Pa3pabOTKU B COOTBETCTBUM C BHIOPAHHBIMU
KPUTEPHSIMH Ha3bIBACTCS 3a/1a4eil ONTUMAIIFHOTO IPOSKTHPOBAHUS (KOHCTPYHPOBAHUS).

351ech clieyeT OTMETUTh, YTO O] ONITUMAJIbHBIM ITPOEKTUPOBAHUEM (Yallle BCEro) MOHU-
MaeTcsl MPOoLecC NMPUHATUS ONTUMAJIbHBIX (B HEKOTOPOM CMBICIIE) pEelIeHUN ¢ rnomolsio DBM.
Orta npobiiemMa, CBsI3aHHAasl C MOJIyY€HHEM ONTHUMAJIbHOIO PEIIEHUs] U3 MHOXKECTBA JIOMYCTUMBIX,
SBISIETCS  OOWIer JUIsi BCeX CTaaui pa3pabOTKM M BO MHOTOM OIPENeNseT TeXHUKO—
HKOHOMHMUYECKYI0O U TEXHOJOIMUYECKYyl0 3(P(EKTUBHOCTh pa3paldaThiBaeMbIX (KOHCTPYMPYEMBIX)
00BEKTOB.

PaccMoTpuM HEKOTOpBIE MOI0KEHUSI TEOPUU ONTUMAIBHOTO IPOEKTUPOBAHUS.

[Tporecc onTUMATEHOTO IPOSKTHPOBAHUS BKIIFOUAET B C€0S TPU OCHOBHBIX dTara:

1) BBIGOP 0OBEKTHBHOIO KPUTEPHS ONITHMU3ALINM;

2) onucanue 1eneBoi QYHKIMKM M MHOXeCTBa (006JIACTH) IOMYCTHMBIX pelleHui (Mare-
MaTHYECKOE MOJIETMPOBaHNE 00BEKTA);

3) BBIGOP 3P (HEKTHBHOTO METO/IA PEIIEHHUS 3a1aUK M €10 PEATU3ALIUSL.

N Kpurepuii onTuMu3anuu KOHCTPYHPYEMOT0 OOBEKTa CIYXKHUT IOKa3aTellb, KOTOPBIH
OITHUMAJIEH JJI JAHHOT0 00BEKTA.

Br10op kputepus onpenensieTcs: CleayomuM:

B kpuTepuii-—CpencTBO, ¢ MOMOIIBIO KOTOPOrO JOJKHBI COTIOCTABIATHCS KOHKYPUPYIO-
1€ BApUAHThl KOHCTPYKIIUU OOBEKTa;

B kpurepuil 10DKEH BBIPAXKATh COOTBETCTBHE MEK/TY [EIECOO0PAa3HBIM KAY€CTBOM 00b-
€KTa U peaJbHBIMH IIPOLIECCAMU KOHCTPYMPOBAHUS, U3TOTOBJICHHUS U SKCILUTyaTallui OOBbEKTa.

Kputepwnii npeanasHadeH He A7 TOro, YTOOBI "3aMEHUTH 1LIeIb IOCTaBIEHHON 3a1aun', a
Ul TOTO, YTOOBI IPOBEPUTH NMPEANOUYTUTEIBHOCT BEIOPAHHBIX BAPUAHTOB.

Kpurepmnii nomkeH ObITh OOBEKTUBHBIM M ONPaB/AbIBaTh CBOE HazHaueHHe. [t 3Toro o
JIOJDKEH 00J1aaTh PSIOM CBOWUCTB!
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B GbiTh HE3aBUCUMBIM;

B GbiTh OIHO3HAYHBIM, T.€. HE SBIATHCSA (PYHKIMEH Ipyrux GpakTopos;

B GuiTh HEMOCPEACTBEHHO CBA3AHHBIM C IAPAMETPOM ONTHMU3ALINH;

B GbITh COBMECTUMBIM ¢ IPYruMH (paKTOpaMu, 4TOOBI HE HAPYIIATH UX PabOTy | JIp.

B kauecTBe KpuUTepHs ONTUMU3ALMU B 3aBUCUMOCTH OT XapaKkTepa U Ha3HaYeHHs] O0BbEKTa
KOHCTPYHPOBAHUSI MOTYT OBITh IPUHSTHI:

B ero crouMocTs;

B KOHCTPYKTUBHBIE M TOYHOCTHBIE [TOKA3ATEIH;

B nvacca (Bec);

B jonroseunocts (pecype) u ap.

3 OnTumuzanus Kak MPOLECcC palMOHAIM3AIMH 3JIEMEHTOB KOHCTPYKIMU BO3MOXHA
TOJILKO TOT/a, KOTJa c(hopMyIHpOBaHA IIEIb.

[Ipu perennu 3a1a4 ONTUMHU3ALNYA MaTEMaTHYECKUMH METOIAMU . MaTeMaTUYeCKas 3aBH-
CUMOCTh KPUTEPHs ONTUMHU3AINN OT HCKOMBIX IMapaMeTPOB OOBEKTa HOCHUT Ha3BaHUE IICIICBOM
GbyHKIHH.

Haspanme HE CIIy4aifHO: ONTUMU3AIUS MPOBOTUTCS C LEIBbIO MOJTYYCHUS HAMITYUIICTO
3HAYEHUS KPUTEPUS ONITUMHU3ALINY.

*Z=Z(X,U) = min, /X1,....%n /=X

— N UCKOMBIX MapaMeTPOB OOBEKTA;

— Ui(t) — Hem3BecTHbIC GYHKIMHA KOHCTPYHPOBAHUS.

[IpocTpancTBa, B KOTOPbIX U3MEHAIOTCS X,U — Ha30BEM MPOCTPAHCTBAMU MPOEKTUPOBA-
HUSL.

*— ycoBre MiN GyHKIMOHATA, ONPEIEIISIoNIee BHIOPAHHBIA KPUTEPUH — €CTh KPUTEPUi
ONTUMAILHOCTH.

@OyHKIMOHaAN — ( B BapMallMOHHOM MCYHCIIEHUH ) MaTEMaTHYECKOe MOHATHE, O3HAYAIOIIEee
MEPEMEHHYIO BEIUYMHY, 3aBHCSIIYI0 OT BBIOOpa OAHOW MIM HECKOJbKHX (QyHKIMiA.B o0mem
CMBICIIE — OIEepaTop, OTOOpaKAININI OSCKOHEYHO MEPHOE MPOCTPAHCTBO, B MHOXECTBE JIEH-
CTBUTEJIBHBIX MM KOMIICKCHBIX YHCEI.

[TapameTpsl ONTUMH3AIUH:

B kauecTBe HCKOMBIX IMTApaMETPOB OOHEKTa MOT'YT CIIY)KHTh JTFOOBIC YHCICHHBIC 3HAUCHUSI:

— MPHHIAIT PabOTHI u3aeus ( H.)

— TexHr4YecKue mokazaresu ( Vmax Wik Vmin; pou3BoauTeIbHOCTE; t°; M 1 1p.);

— noka3zaresu kadectBa ( Qu; HRC — moBepxHoCTH Basia u TII.).

[TapameTpsl ONTHMH3AIUH TOJKHBI COOTBETCTBOBATH CIEAYIONINM TPEOOBAHUIM, —

— MOANABaThCA W3MEPEHUSAM C JOCTATOYHOW CTENEHbID TOYHOCTH U OTPAHUYUBATHCS
npezeaMy JJOMYCKOB;

— ObITh HH(OPMAIIMOHHBIMH, T.€. BCECTOPOHHE XapaKTEPU30BaTh OOBEKT;

— WMETh (PU3WYCCKUH CMBICI, T.€. JOJDKHA OBITh BO3MOXKHOCTH JIOCTHIKCHHUS TIOJIE3HBIX
pPE3yIbTAaTOB OMPEIEICHHOTO CBOMCTBa 00BEKTa B COOTBETCTBYIOIIUX YCIOBHSIX;

— OBITh OJIHO3HAYHBIMH T.€. MAaKCHMH3MPOBATh WM MHUHUMH3UPOBATH TOJILKO OJHO
CBOWCTBO OOBEKTA.

[TapameTpsl ONTHMH3AIMH B 3aBUCHMOCTH OT IIEJIH, JUISI KOTOPBIX OHH IPeIHA3HAYCHBI,
MOTYT OBITh,—

— MPOCTPAHCTBEHHO — BPEMEHHBIMU ( JITMHA; BpeMs; IJIOLIAaAb; 00bEM; CKOPOCTh; YCKO-
peHue M T.1. );

—MEXaHWUYeCKUMHU (Macca, TIIOTHOCTh, CHJIa, MOMEHT CHIIbI, paboTa, YHEPTHsl, MOIIHOCTb,
JaBJICHUE U T.1.);

— JJICKTPOMAarHuTHbBIMHA (KOJII/I‘-ICCTBO QJICKTPpHUYCCTBA, IJIOTHOCTh TOKaA, YACIBHOC COIIPO-
THUBJICHUC, MarduTHBIN MOTOK H T.I[.);
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— TerIoBbIMH ( 1% KOJMYECTBO TEILIOTHI, TEIUIOBOM MOTOK, KOA()(HUIIMEHT TEIIOOOMEHA |
T.1.);
— aKyCTHYeCKHMHU ( 3BYKOBOE JIaBJICHHE, HHTCHCUBHOCTD 3ByKa H T.II.);

— KaueCTBEHHBIMHU (BHEIIHUN BUJI, KAYECTBO IIOBEPXHOCTU H T.A.).

B 3amagax ontuMuzanuu K KpUTEpUSIM ONTHUMAIbHOCTH OOBIYHO MPUXOJUTCS MPUCOEIH-
HATh OTPAHMYECHHS , YTOOBI CY3UTh MPOCTPAHCTBO MPOCKTHPOBAHUS (3TO HE TOJIBKO CHUCTEMBI
MaTeMaTHYECKUX YPaBHCHHMI, HO M JIOTHYECKHE BBIPAKEHUS THIIA " €CITH... TO... " ).

OCHOBHBIE OI'paHUYEHUS ISl MEXaHUYECKUX KOHCTPYKIIMM:

1) Ha BenMuMHY HapspKEHUH ( MeX. ), HajaraeMble TpeOOBAaHUSAMHU HAAEKHOCTU U 3KO-
HOMUYHOCTH ( YCIIOBMSI IPOYHOCTH U YCTOHYUBOCTH );

2) Ha TepeMelIeHUe 3JIEMEHTOB, HajaraeMple TpPeOOBAaHUIMH KECTKOCTH, pabOTOCHO-
coonoctu peictBytomieit HT/] (ycrmoBus sxéctkocTh );

3) ycioBHE COBMECTHOCTH JedopMaluii: HEPa3phIBHOCTh 3JEMEHTOB KOHCTPYKIUH IMPU
JIeMCTBUYM BHELIHUX HArpy30K;

4) QyHKIIMOHATBHBIE OTPAaHUYCHHS, CBS3aHHBIC C YCIOBUSMHA M OKCIUTyaTallkd 3JIEMEH-
ToB 00BekTa ( H, rabaputHble orpaHudeHus, MaTepuai, COpTaMEHT, Kpenex | T.11.)

R 3amaya 0 MuHMMyMe QYHKIMOHATA IIPU 33JaHHBIX OTPAHHYECHMAX B OOIIEM Cilydae
ABJIAETCSA 3aJa4el TEOpPUU ONTHUMAJIBHBIX CHCTEM C ONPEICIEHHBIMM IapaMETPaMH, OIHUChIBae-
MOW cucteMoil TudepeHINaTbHBIX U WHTETPATBHBIX ypaBHeHHU. EnuHOro Meronma pemeHus
CTOJIb OOLIMX 3a/1a4 HE CYILECTBYET .

B ocHOoBHOM mpuMeHsIOTCS,— aHamUTHYeCKHe (nuddepeHnuanbHble 1 BapualiOHHbIC
UCUHUCIJICHUS ) U,— YUCICHHbIE METOJbl (JIMHEHHOE, HEJIMHEHHOE U JAMHAMHUYECKOE IMPOTrpaMMHU-
pOBaHME; METO]T BETBEW U TPAHHUII.

DBPUCTHYECKOE MPOTPAMMHUPOBAHUE B CUCTEME YelloBeK — DBM_J

| onTumm3aIMs M0 HECKOIBKUM ( MHOTHM ) MapaMeTpaM mnpu nomoiu OBM.

Il Ecnn ynaércst BbIIEIUTHh OAMH IJIaBHBIN MapaMeTp, KOTOPBIM JOCTaTOYHO IMOJIHO Xa-
paKkTepu3yeT OOBEKT ONTUMH3AIMU, IPUMEHSIOTCS METOJbl OTIHYaroIuecss 0ojiee MPOCTHIMU
BBIUHCIUTEIbHBIMU NTPOLIEypaMHU.

! Pemenue 3ajay ONTUMHM3AaUM MaTeMaTUYECKUMHU METOJAaMU JAa€T HAWIydlIUE pe-
3ynbTarbl. OIHAKO HE BCErja BO3MOXKEH BBIOOp MaTEeMaTHMYECKUX METOJO0B ONTHUMHU3ALUU C UC-
noJyib30BaHueM OBM.

Orpanunuenus: orcyrcreue CBT u cooTBeTcTBYIOIIMX CIeUATUCTOB; KPOME TOTO, He
BCe 32Ja4H ONTHMHU3ALMH HMEIOT MATEMAaTHYEeCKOe PeLICHHe.

[To 3TOMY KOHCTPYKTOp, paboTaromuii Ha MPOMBIIIICHHOM NPEANPHATHH, 1), TpUMEHSeT
T.H. BApUAHTHOE KOHCTPYHUpOBaHUE ( CpaBHEHHE HECKOJIbKUX BAPUAHTOB KOHCTPYKIUU U BBIOOP
BapMaHTa C MHUHMMYMOM HEIOCTAaTKOB ); 2), BBINOJHSET ONTHMH3AIMIO HA HHTYUTHBHOM
YpOBHE.

Benp 3aaun onTUMHU3alUU IPUXOJUTCS PEIIaTh HE TOJIBKO MPH ONPEAEIECHUN OCHOBHBIX
napaMeTpoB 00bEKTa, HO U IO MHOTUM BTOPOCTETIEHHBIM BOIIPOCAM.

JIr0060i1 BEIOOp KOHCTPYKTOPCKOIO pelieHust popMbl U pa3MepoB 3JIEMEHTOB OOBEKTa —
pellieHre ONTUMHU3HPYIONIEH 3aaul, KOr/la KOHCTPYKTOp BBIOMpAaeT ONTHMAalIbHOE PElleHHE U3
TOM COBOKYITHOCTH BapHaHTOB, KOTOPBIE XPAHATCS B €r0 NMaMATU. DTH BapHaHTHI YAOBIETBOPSI-
10T T3 Ha KOHCTPYKILIHIO, T.€. HAXOJATCS B JIOMYCTUMOW 00JacTH. 3HaHHE KOHCTPYKTOPOM OC-
HOBHBIX KPUTEPUEB U METOJOB KOHCTPYMPOBAHUS IO3BOJISET J€1aTh NPABUIBHBIE JOTHYECKHE
BbIBOJIbI. [Ipu 3TOM momoraer Mojenab KOHCTPYHPYEMOTO OOBEKTa — MBICIUTENbHBIN 00pa3 (B
BOOOpa)XEHUU KOHCTPYKTOpA ) WK Tpaduueckoe nzodpaxkeHue (cxema, 3cku3 ). Moaenb oTpa-
KaeT yNpOIEHHYIO MPUHIUIHAIBHYIO CXeMY, KOTOPYIO B IIpOLiecce KOHCTPYMPOBAHUS oOpacTa-
et IP. 3necy Ha MOMOIIIb KOHCTPYKTOPY NPUXOAUT " MBICIUTENbHBIN IKCIIEPUMEHT "; HaIIpUMep,
MPOBOJUTCS "HArpykeHre o0pas3iia Ha OCHOBE YEro OMPEAEIseTCS pallMOHAIBHOE MOTEePEeuHOe
CEYCHUE, U T.II.
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3HaHHE METOAOB ONTHUMH3ALUHU, OMNBIT PabOThl, CHOCOOHOCTh TBOPUYECKU MBICIUThH I103-
BOJISIFOT KOHCTPYKTOPY M30€KaTh HEAOCTATKOB M OMIMOOK B KOHCTPYKIIUH OOBEKTA.

OcHOBHbIE TApaAMeETPhbI.

IIpy KOHCTpYMpPOBAaHMHM ONTHUMU3ALMIO LEIECOO0PA3HO BBIIOIHATH 110 CIEAYIOLUM (OC-
HOBHBIM) MTapaMeTpaM,—

—1. Onrumuzanus HarpyXeHus. — caMblid IJIaBHBIA MapaMeTp, KOTOPbI omperenser
KOHCTPYKIUIO OOBEKTa: PaBHOMPOYHOCTh, ONTHUMAJbHOE HCIOJIb30BaHUE MaTepuana, Hal&x-
HOCTb U T.JI.

—2. OnruMmuzanusg Marepualia 3aBUCHUT OT KOHCTPYKUUHU oObekta. [IpumeHsiemblit Ma-
TEpUal MOXXET OBITh Pa3IMYHBIM, HO €ro BHIOMPAIOT MO HEOOXOJUMBIM MEXaHHKO-(DU3NIECKUM
CBOICTBaM, TEXHOJIOTMYHOCTH, CTOUMOCTH, TOCTYITHOCTH U T.J.

—3. Onrumuzanys HaJeKHOCTU BKIIIOYAET B ce€0sl TOKA3aTeIN KauecTBa, KOAPPHUIMEHT
0€30MacHOCTH, TOUHOCTH U T.II.

—4. OnruMuzanys OTHOLIEHUH B3aMMOCBSI3aHHBIX BEJIMYMH 3aKJIIOYAETCS B OLIEHKE
CIEYIOIINUX XapaKTEPUCTUK OOBEKTa: TeOMETPUUECKHE pa3Mephl (XapaKTePUCTUKH), KHHEMATH-
YECKUE U TMHAMUYECKHE CBOMCTBA, Macca, yIPyrue CBOMCTBA U OTHOILIEHUS MEX1y HUMHU.

AHanu3 KOHCTPYKIIMI Ha TEXHOJIOTMYHOCTD

—  BBINIOJIHSCTCS MIPH pa3paboTKe TEXHUYECKOTo (TEXHOPaOoUero) mpoeKTa 00beKTa

— mocie pa3paboTKU OKOHYATENIbHBIX TEXHUYECKUX PEIICHUN

—  JUIS OIICHKH 00BEKTa M0 TEXHOJIOTUYECKUM NapaMeTpaM u OTPaOOTKH €ro Ha TEXHO-
JIOTUYHOCTD.

YroObl yIy4IIUTh TEXHOJIOTUYHOCTD U3JIENUN (151 CHIYKEHHUS Ce0ECTOMMOCTH) BBITTOJTH -
€TCsl TEXHOJIOTUYECKUI KOHTPOIb KOHCTPYKTOPCKO# nokymentauuu o 'OCT 2.121-73.

OCHOBHOH CYOBEKT, pa3padaThIBalOIIUN KOHCTPYKTOPCKYIO JTOKYMEHTAIUI0 — YEPTEXKH,
CXEMBI, TEKCTOBBIE JOKYMEHTBI U JIp. — KOHCTpYKTOp. OH ompenenser “Iuuo” CKOHCTPYMPOBaH-
HOTO OOBEKTa: cojiepkaHue KOHCTpykTopckon nokymenTtanuu (KJ) u Bce oTpakeHHBIE B HUX
texHuyeckue pemteHus (TP). 3a 370 OH HeceT OTBETCTBEHHOCTh, OTOBOPEHHYIO B J{OJKHOCTHOM
MHCTPYKILUH, B COOTBETCTBUHU C AEHCTBYIOIIUM 3aKOHO/1aTEIbCTBOM.

Hcxonsa u3 3T0r0, B MPOU3BOJCTBEHHON MPAaKTUKE HAOII0AaeTCsl HEKOTOpas MepeoleHKa
(MSITKO BbIpaXkasiCh) pojId KOHCTPYKTOpA B CO3JJaHUU KOHCTPYKIIMHN 00BEKTA.

IIpn 3TOM CIIOKMIIOCH AHTATOHMCTUYECKUE OTHOLICHMSI MEXJy KOHCTPYKTOPAaMHU U TE€X-
HOJIOTaMU: TEXHOJIOr “HPOTHUBHUK~ KOHCTPYKTOpA, CJIEI0BATEIbHO “peTporpan’, TOPMO3SAIIUN
TEXHUYECKUN Iporpecc.

OTa He0OLIEHKA POJIM TEXHOJOra B KOHCTPYMPOBAaHUU OOBEKTOB HE MpUHOCUIA Obl Bpe-
na, eclii Obl KOHCTPYKTOP BJaJiesl BCeM 00bEMOM TEXHOJIOTHUECKUX 3HAHUH U OTIBITA.

Ho — “Henb3s 00bSTh HEOOBATHOE”, — MOITOMY KOHCTpYKTOpcKas nokymeHnrtauus (KI) —
JIOJDKHA OBITH TBOPYECTBOM HE OJHOTO MCIOJHMTEINSA, a OBITh Pe3yJIbTaTOM COBMECTHOM IIOI0-
TBOPHOM pabOThI pa3HbIX CHEIUAINCTOB.

W1 nepBoe, Benyliee MECTO B 3TOM NPOLIECCE 3aHUMAIOT TEXHOJIOTH.

KauectBo K/l u €€ TexHNUYECKHIT YPOBEHB ONPEAEIIAIOTCS TEM, HACKOJIBKO TECHBIM H ILJIO0-
JIOTBOPHBIM OBLIO 3TO COTPYAHUYECTBO.

TexHosor 0JKEH COBMECTHO C KOHCTPYKTOPOM pa3pabaTbiBaTh KOHCTPYKIUIO 0OBEKTa
Ha BCEX CTaIUAX pa3pabOTKH.

OT0 peanusyercs B 0TpabOTKe U3ENNS Ha TEXHOJIOTUYHOCTD:

HETCXHOJIOTMYHO TCXHOJIOTHYHO
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3AJJAHUE

1. W3yuutb METO/BI KOHCTPYHPOBAHHSI.
2. O3HaKOMMTCS C TEXHUYECKUM 3aJaHUEM.

Texnuueckoe 3a0anue. Ilpeonoscums 2-3 sapuanma KOMNOHOBKU OCHOBHBIX V3108
U Xy002HcecmeeHmblll 00pa3z Mawunsl no yoOopKe Mycopa Ha 6HYMpUOOMOBbIX meppu-
MOPUSIX.

3. CocTaBUTh epevyeHb HEOOXOIUMBIX (DYHKIIMOHAIBHBIX YCIOBUIA.

4. Hcnonb3ys METOJbl aKTHBHU3AIMH TBOPUYECKOTO MBIIUICHUS PEATIOKUTD U H300pa3UTh
BO3MOYHBIE CITOCOOBI UX OCYIIECTBICHHUS.

5. IlpoBectu aHanu3 1 OTOOP ONTUMAJIBHOTO PELICHMUS.

6. Ha ocHoBaHMM BBIOPaHHOTO pellIeHHs pa3padoTaTh BAPMAHTHI KOMIIOHOBKH MEXaHHU3MOB
Y Ha UX OCHOBE XYJI0’)KECTBEHHYIO KOHIIETIIHIO.

Bonpocel 17151 CaMOKOHTPOJIs

- [To xakuM mapamerpam 1eaeco00pa3HO BHIMOIHITh ONTUMH3AIUIO IPU KOHCTPYHUPOBAHUH H3-
nenus?

- Ilepeuncnure MOJOKEHHUS TEOPUU ONITHMAIBHOTO MMPOSKTUPOBAHUS?

- [lepeuncnute OCHOBHBIE TPEOOBAHUS K OOBEKTY, KOTOPHIE TOJKHBI 00€CTIEUnBaTh MaKCUMAaIIb-
HOE€ €r0 COOTBETCTBUE KOHKPETHBIM YCIOBUSM MTPUMEHEHUS?

- OnuImuTe METOIBI, KOTOPHIE AKTUBU3UPYIOT U HAIIPABJISAIOT TBOPUYECKOE MBIIUICHUE HA MTYTH
CO3/IaHUS HOBBIX, HEIIAOJMOHHBIX, HECTAHIAPTHBIX PEIICHUN?

- Kak Ha3pIBaeTCst METO/T MOTYyYEHHUsI HOBOTO TEXHUYECKOTO PEIICHUs] ITyTeM OTKa3a OT TPaJaHIlH-
OHHOT'O B3TJIs/1a HA 3a7a4y?
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BUBJIUOIPA®UYECKHN CIIMCOK PEKOMEH/JITYEMOM JIUTEPATYPBI
OcHoBHas1 JiuTEepaTypa

1. [TpoekTrpoBaHUE ¥ MOJEIUPOBAHUE MMPOMBIIUICHHBIX WU3EINN: YICOHUK JIJISl BY-
30B / C.A. BacuH [u ap.]. - M.: MammHocTpoenue-1, 2004. - 692 c., .

2. KBacos, A.C. OCHOBBI XyI0’)KECTBEHHOTO KOHCTPYHPOBAHUS IIPOMBIIIICHHBIX H3-
nenuii: yae6.mocobue st By3oB / A.C.KBacoB.— M.: I'apnapuku, 2006.— 95c.: ni.

3. Hynaes, I1.®d. KornctpyupoBaHue y3JI0B U JeTaJIel MaIllUH. yd4eOHOE 1mocodue s
BTYy30B / [1.®.Jlynaes,O.I1.JlenukoB.— 11-e u3n., nepepad.u gomn. — M.: Akanemus, 2008.—
496¢.: n.

JlonoIHUTEIbHAS JIUTEpaTypa

1. bannun, B.A. Jletaiin MalivH 1 OCHOBBI KOHCTpyHpoBanus.llepenayu:
yueb.nocobue ans By30B / B.A.bannun,B.B.I'aneBko.— M.: Akagemknura, 2006.— 332c¢.: uin.
2. Ckoiibena, A.T. [leranu MallliH U OCHOBBI KOHCTPYHUPOBaHUs: YU€OHUK I By30B

/ A.T.Cxoitbena,A.B.Ky3emun,H.H.Makeituuk;non oour.pen.A.T.Ckoitbenpr.— 2-e
u3J.,nepepad. — MuHnck: Beiniinrk., 2006.— 560c.: un

3. Jletanu MamuH 1 OCHOBBI KOHCTpYUpoBaHHsL. COOpPHUK TECTOBBIX 3aJjaHui U1 ca-
MOCTOSATEIBHOM paboThI CTyIeHTOB: y4uel. mocodue it By30B / B. b. Moucees [u ap.]; [len3en-
ckuit I'Y.— Ilenza: Uza-so III'Y, 2004.— 268 c.: ni.

4, Konctpynposanue: Yue6.mocobue s By3os. U.1 / C.A.Bacun, H.H.boponkuH,
JI.LA.Mopozosa, B.A.Penpko; Tynl'Y.— Tyna: U3n-so Tynl'Y, 2003.— 144c.: nn.

5. Konctpynposanue: Yue6.mocobue s By3os. U.2 / C.A.Bacun, H.H.boponkuH,
JI.LA.Mopo3osa, B.A.Penpko; Tynl'Y.— Tyna: U3n-o Tynl'Y, 2003.— 184c.: n.

6. [apunos, B.M. KonctpynpoBanue u pacueT TpakTOpoB: Y4eOHUK i By30B /
B.M.IIapunoB.— M.: Mammnoctpoenue, 2004.— 592c.: u.

1. Konctpynposanue npudopos: nadoparop. npaktukym / BHTY, Kad. "Koncrpyu-
poBaHue U ipou3BoAcTBO Mprbdopos"; coct. C. H. Cyposoii, B. I'. Cmupnos, B. JI. FOpunk.—
Munck, 2008.— 92 c.: uepr.

8. Hexaes, 'ennaguii AnekceeBnd. Metauinueckue KOHCTPYKIMHU B IIpPUMEpax U 3a-
nadax: yue0. mocooue / I'. A. Hexaes, 1. A. 3axaposa.— M.: ACB, 2010.— 140 c.: un.—

9. Anypses, B.M. CipaBoOuYHUK KOHCTPYKTOpa-MalIMHOCTPOUTENS: B 3-X T. /
B.N.AnypreB.— Tyna, 2007.— lont.guck.(CD ROM).

10. Yepuunesckuii, J[.B. Jlerann MammH 1 0CHOBBI KOHCTPYMPOBAHUS: yUYeOHUK ISt
By30B / JI.B.Uepnunesckuii.— M.: Mammnoctpoenue, 2006.— 656¢.: ui.

11.  HUmanos, A.C. Konctpyupyem MamunslIlar 3a marom: B 2 . 4.2 /

A.C.MBanoB.— M.: Uza-so MI'TY um.H.3.baymana, 2003.— 392c.: u.
12.  Kpaiines, A.®. Uneonorus konctpyupoBauus / A.®D.KpaiineB.— M.: Mammso-
ctpoenue-1, 2003.— 384c.: .

IHepuoauyeckue u3xaHus

1. DOMUS : Contemporary architecture interiors design art .— Milano : AN.E.S.,
2000- .— Ha wran. u anrn.sa3. — OcHoBaH B 1928r.

2. SALON -interior : YactHslit uaTepbep Poccun .— 1997 Ne 5-6 .— 1998 Ne 1-7 .—
1999 Ne 1-9 .— 2000 Ne 1-11 .— 2001 Ne 1-11 .— 2002 Ne 7-11 .— 2003 Ne 1-11 .— 2004 Ne 1-
11 .— 2005 Ne 1-11 .— 2006 Ne 1-11 .— 2007 Ne 1-11 .— 2008 Ne 3-5,7-8 .— M. : CAJIOH-
ITPECC, .— 11 paz B oA .
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3. Accommarnus MexayHapoaHbIX ABTOMOOMIBHBIX [lepeBO3unKOB. ABTOMOOWIIB-
HBII TPAHCIOPT : ©KEMECSYHBIH WILTFOCTPUPOBAHHBIA MaCCOBO-TIPOU3BOJICTBEHHBIN KypHai /
Acconuanusi MeXTyHapOHbIX aBTOMOOMIBHBIX TIEPEBO3YMKOB .— 1962 Ne 1-5,7-11 .— 1963 Ne
2-12 — 1967 Ne 1-12 .— 1968 Ne 1-12 .— 1969 Ne 1-3 ,5-12 .— 1970 Ne 1-12 .— 1971 Ne 1-12
— 1972 Ne 1-12 .— 1973 Ne 1-12 .— 1974 No 1-12 .— 1975 Ne 1-12 — 1976 Ne 1-4 ,6-12 .—
1977 No 1-12 .— 1978 Ne 1-12 .— 1979 Ne 1-9 ,12 .— 1980 Ne 1-12 .— 1981 Ne 1-12 .— 1982
No 1-12/mpunosx. k Nell. — 1983 Ne 1-12 .— 1984 No 1-12 .— 1985 No 1-12 .— 1986 Ne 1-12
— 1987 No 1-12 .— 1988 Ne 1-12 .— 1989 Ne 1-12 .— 1990 Ne 1-12 .— 1991 Ne 1-12 .— 1992
Ne 1-12 .— 1993 Ne 1-12 .— 1994 Ne 2-12 .— 1995 Ne 1-12 .— 1996 Ne 1-12 .— 1997 Ne 1-12
— 1998 No 1-12 .— 1999 Ne 1-12 .— 2000 Ne 1-12 .— 2001 Ne 1-12 .— 2002 Ne 1-12 .— 2003
Ne 1-12 .— 2004 Ne 1-12 .— 2005 Ne 1-12 .— 2006 Ne 1-12 .— 2007 Ne 1-12 .— 2008 Ne 1-8
— M. : ABromoOmnbHBIH Tpancnopt, .— ISSN 0005-2345be3onacHocTh Tpy/na B MPOMBIIUICH-
HocTU: EXemecsuHblii MacCOBBIM HAyYHO-TNIPOU3BOJCTBEHHBIM >KypHAI HIMPOKOro mpoduis /
I'ocroprexnanzop Poccun .— M. : Henpa

4. Jluzaiin. Matepuansl. Texnonoruu.— CII6 : Pocbanr.

5. Hnrepwreptduzaita .— 1996 Ne 1-3 .— 1997 Ne 1-12 .— 1998 Ne 1-12 .— 1999 Ne
1-12 — 2000 Ne 1-12 .— 2001 Ne 1-12 .— 2002 Ne 1-12 .— 2003 Ne 1-12 .— 2004 Ne 1-12 .—
2005 Ne 1-12 .— 2006 Ne 1-8,10-12 .— 2007 Ne 1-12 .— 2008 Ne 1-9 — M. : OOO "U3znatenb-
ckuii 1oM "OBA-IIpecc", 1996- .— ISSN 1027-8893.Kypnan "ABTOMOOUIBEHAS MPOMBIIILICH-
HOCTB"

6. M3BecTus BhICIINX yueOHBIX 3aBefieHH / MUHUCTEPCTBO HayKu U 00pa30BaHUS
P®. ITpubopocrpoenue / Cankr-IlerepOyprckuii TocyapCTBEHHBINM YHUBEPCUTET HH(OPMAITH-
OHHBIX TEXHOJIOTHH,MEXaHUKN U ONTUKN .— 1995 Ne 1-12 .— 1996 Ne 1-9 .— 1997 Ne 1-9 .—
1998 Ne 1-9 .— 1999 No 1-6,8-9 .— 2000 Ne 1-9 .— 2001 Ne 1-9 .— 2002 Ne 1-9 .— 2003 Ne 1-
4,6-12 .— 2004 Ne 1-12 .— 2005 Ne 1-13 .— 2006 Ne 1-12 .— 2007 1.50 Ne1-12 .— 2008 1.51
Nel-2,7-8 (1995-) .— Uznaercs ¢ stuBaps 1958r. — ISSN 0021-3454.

7. W3oOperarenb W palMoHAIM3aTOp : HE3aBUCHUMBIH KypHal n3o0peraTenei u pa-
UOoHATN3aTOpoB .— 1995 Ne 1-12 .— 1996 Ne 1-12 .— 2001 Ne 1-12 .— 2004 Ne 1-12 .— 2005
Ne 1-6 .— 2006 Ne 1-12 .— 2007 Ne 1-12 .— 2008 Ne 1-5,7-9 .— M., 1995- .— ISSN 0130-1802.

8. MammHOCTpOUTENb : MPOW3BOJACTBEHHO-TEXHUYECKHH *)ypHAT .— 1995 Ne 1-12
— 1996 Neo 1-12 .— 1998 Ne 1-6,8-12 .— 1999 No 1-12 .— 2000 Ne 1-12 .— 2001 Ne 1-12 .—
2002 Ne 1-12 .— 2003 Ne 1-12 .— 2004 Ne 1-12 .— 2005 Ne 1-12 .— 2006 Ne 1-12 .— 2007 Ne
1-12 .— 2008 Ne 1;7-8,2,4 .— M. : Bupax-Llentp, 1995- .— ISSN 0025-4568.

9. MoaenucT-KOHCTPYKTOpP : HAYYHO-TEXHUYECKUH x)ypHaT .— 1995 Ne 1-12 .—
1996 No 1-12 .— 1997 Ne 1-12 .— 1998 Ne 1-12 .— 1999 Ne 1-12 .— 2000 Ne 1-11 .— 2001 Ne
1-12 .— 2002 No 1-12 .— 2003 Ne 1-12 .— 2004 Ne 1-12 .— 2005 Ne 1-12 .— 2006 Ne 1-12 .—
2007 Ne 1-12 .— 2008 Ne 1,4-8 .— M., 1995- .— Us3nmaetca ¢ 1962r. — exemecguno .— ISSN
0131-2243.

Humepuem-pecypcoi:

1. http://bookfi.org/book/594627 Bapramesuu A.A., Tpopumon C.I1. KoncrpyupoBanue
Mebenu. YueOHUK.

2. http://www.knigafund.ru/books/114378 : Uepuunesckuii J[.B. JleTanu ManuH u 0CHO-
BbI KOHCTPYUPOBAHHUS. YUEOHUK JUIS BY30B.

3. http://www.bazissoft.ru/content/view/117/126/ BateipeBa .M., bynakos [1.}O. ABTo-
MaTu3aIusi KOHCTPYUPOBAHUS M TEXHOJIOTHYECKON MOATOTOBKH MPOU3BOICTBA MeOen. YUeOHUK
JUISL BY30B.
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http://bookfi.org/book/594627
http://www.knigafund.ru/books/114378
http://www.bazissoft.ru/content/view/117/126/

4. https://tsutula.bibliotech.ru/Account/OpenlD Tynbckuii TOCYAapCTBCHHBIH YHHBEPCH-
TET. DJIEKTPOHHO-OMOIMOTEYHAs CHCTEMA.

5. http://library.tsu.tula.ru/ellibraries/all_news.htm HoBocTu 31eKTpOHHBIX OHOIHOTEK

6. http://www.bibliorossica.com/index.html Bbu6muoPoccuka.

7. http://library.tsu.tula.ru/ellibraries/dl3.htm Hayunast 6ubarorexa Tyabckoro rocymap-
CTBEHHOTO YHHBEPCHUTETA. DIEKTPOHHbIE OMOIHMOTEKH.
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