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IEJIA U 3ATAYA MIPAKTUYECKHUX 3AHATUAN

Lle1b10 MPAKTHYECKUX 3aHATHI B 0cBOeHHH uctuiuiasl «KoHcmpykmopckoe

CONpPOoBOdICOeHUEe OU3AUH-NPOEKNA» SBISIOTCS:

npuoOpeTeHne yMEHUI 1 HaBBIKOB IPUMEHEHUSI METOJIOB KOHCTPYHUPOBAHHSI B TOCTAHOB-
K€ 1 PCIICHHUU ﬂH3aﬁHepCKHX 3a1a4, OCBOCHUC OCHOBHBIX IIPUEMOB KOHCTPYUPOBAHUs, U3YUCHUEC
COBPEMEHHOTO COCTOSIHUSI KOHCTPYHPOBAHMS U TCHIICHIIUHN ero pa3BuTHs. [IprobOperenne uHxke-
HEPHO—KOHCTPYKTOPCKUX 3HaHPII>i, OBJIaICHUC OCHOBHBIMHU IIpUEMAMH U METOJaMH KOHCTPYHPO-
BaHUs, (OPMUPOBAHUE CIIOCOOHOCTH PE3YIHTATUBHO NMPUMEHSATH MOJTY4YEHHBIC 3HAHUS TPU CaAMO-
CTOATCIIBHOM PCIICHHUU IIPOCKTHBIX HpO6HeM COOTBETCTBYIOLIETO YPOBHA TEXHUYECKOH CIIO0KHO-
CTH.

3agayamMu OCBOCHHUSI JUCLIUIUIMHBI SBIISIOTCS:

— 3HAaKOMCTBO C BUJJaMU KOHCTPYKTOPCKOM JI€ATENBHOCTH,

— O3HAKOMJICHHE ¢ 00IIeil METOTMKOW KOHCTPYHUPOBAHHS, 3aKOHOMEPHOCTAMHU (OPMHUPO-
BaHUs KOHCTPYKIIMH, OCHOBHBIMHU 3TaraMu, 0a30BbIMH IIPUHLUIIAMU, IPUEMAMU, TIPAaBUIIAMU U
METOAAMHU KOHCTPYUPOBAHUS;

— 3HAKOMCTBO C KJIACCH(HUKAIEH MEXaHIU3MOB U KOHCTPYKIUH, TPUHITUIIAMU JICHCTBUS
MAaIlIMH U MEXAHU3MOB, a TAKXXE YCIOBUSMU IPOYHOCTH, HAJIEXKHOCTH U JOJTOBEYHOCTU KOH-
CTPYKLHIL;

— IpUOOpeTeHNEe HABBIKOB MPOEKTHOT'O aHAJIN3a, KOMIIOHOBKHU M3/EIIHI; H3y4eHUe TUIIO-
BBIX KOHCTPYKTOPCKHX PEILICHUN;

— 00yudeHue npodeccuoHaIbHBIM HaBbIKaM BBINOJIHEHUS! KOHCTPYKTOPCKOM TIOKyMEHTa-
UM K U3JICJIHIO CPEHEN MPOEKTHOM CI0KHOCTH;

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

Conep:xxanmne NpakTu4eCKuX (CEMUHAPCKHUX) 3aHATHHI

QuHo-320uHas GopMa 00yuUeHHs

Tembl NpaKTHYECKUX (CEMHHAPCKHX) 3aHATHH

6 cemecmp

1 |[IpuHIMNO IEeHCTBUS MAIIMH U MEXaHU3MOB (MEXaHUYECKUIN).

2 |[IpuHIMn AelcTBUS MAIIMH U MEXaHU3MOB (THIPABIUYECKU).

3 |[IpuHOMT HEeHCTBHUS MAIIMH ¥ MEXaHU3MOB ( ITHEBMATHYECKHUH).

4 |IlpuHuun aelcTBUS MallMH U MEXaHU3MOB (JIEKTPUYECKUIN).

5 |[IpuHiuun neicTBUs MAIIMH U MEXaHW3MOB (RJIEKTPOHHBIE (PaJHO0) armaparhl).

6 |[IpuHIIMTT ACHCTBUS MalTUH U MEXaHU3MOB ((hOTODJIEKTPOHHBIE anmaparkl).

7 |ITpuHIUTT ACHCTBUS MAIlTUH U MEXaHU3MOB ( MArHUTHBIA MPUHIINTI JIEHCTBUS ).

8 |[IpuHIMTI ACHCTBUS MAITUH U MEXaHU3MOB (TEPMUYECCKUN).




TeMbl NPAKTHYECKUX (CEMUHAPCKHUX) 3aHATHIA

n/n
9 |[IpuHIMN IEHCTBUS MAIIMH U MEXaHU3MOB ( ONITUYECKHIA).
10 |[IpuHIMI ACHCTBUS MAIIMH U MEXaHU3MOB (aKYCTHUECKUH).
11 |PpruakHbie MEXaHU3MBI.
KynaukoBble MeXaHU3MBI.
12 |OpUKIIMOHHBIC MEXaHU3MBI.
13 |3y0Ouarbie (MMIIMHAPUYECKHUE, BUHTOBBIC, KOHUYECKHE) MEXaHU3MBI.
14 |YepBsuHble MEXAHU3MBI.
[1nanerapHble MEXaHU3MBI.
15 |MexaHu3MbI ¢ THOKUMU 3BEHBSIMH (PEMEHHBIC, ICITHbBIE) MEXAHHU3MBI.
16 |MexaHHM3MBI IBHKCHHUS C OCTAHOBKaMH (XparoBble; MAIbTUICKHUE; 3BE31YaThIC) MEXaHU3-
MBI.
17 |PacTsikeHue u coxatue.
18 |CaBur
19 |Kpyuenwue.
20 |U3rub crepxHen
21 |Hepa3zbemHbIE COCTUHCHUSI.
CoennHeHue 3aKIICTTKAMU.
Coenunenne ruOKoi.
CBapHbIe COeTMHEHUSI.
22 CoenuHeHus ¢ IpeIBapUTEIbHBIM HATATOM.
ITaiika.
KuneeBsie coequnenusI.
CoenuHeHne 3aMa3Koi.
3adopmoBKa.
23 | PazneMHble cOeNMHEHMUS.
Pe3b0oBbIe coeTMHEHUS
[ImoHOYHBIC U IITUICBBIC COCTUHEHUS.
24 3y6uaTsie (IIUTUIIEBBIC COSTMHEHUS)
[t roBeie COETUHEHUS.
Kpenexxubie uzaenus (00IThI, IIypYIIbl, IITHIBKH).
25 |Bausl 1 ocn.
26 |Omopsl.
[ToAMTUITHUKY CKOJTBKCHHS
[MoamunmHUKN KauyeHUsI.
Hanpasnstomue.
27 MyQTsL
Yrpyrue snemMeHTs (IPYKUHBL).
28 |PenykTophl
29 |CraHnmapTHBIC JETaTN
30 |KHOmKH, pyKOSTKH, TAOJIMYKHU JJIs1 IPHOOPOB.
31 |YcnoBHble 3HAKW HA TPHOOpaAx.




n/n

TeMbl NPAKTHYECKUX (CEMUHAPCKHUX) 3aHATHIA

32

Turosnorus KOHCTPYKIUI
Knaccudukanust MexaHu3MOB U KOHCTPYKIMH. OCHOBHBIE THITBI KOHCTPYKITUN
OCHOBHBIE THIIBI TPOCTPAHCTBEHHOUW CTPYKTYPHI KOHCTPYKITUH.
- C IPOCTPAHCTBEHHOM cXxeMOl (MOHOJIUTHBIEC U PELIETYATHIC)
- ¢ 000c00IeHHBIM 00BEMOM (KapKacHbIE, KOXKYX, KOPIYC, QyTIisip)
- CMEIIAHHOT'O THUIMa
Criermuduueckue TUIBI KOHCTPYKIUH - KOHCOJIbHBIE, TpaHC(POpMUpYIOIIHECcs (KHHETHYe-
CKH€), MOIYJIbHBIC (arperaTHo-0JI0YHbIC, BAPUAHTHO-KOMOMHATOPHBIE), MOOMIIHHBIC

U Jp.

33

THUITIBI KOHCTPYKIIMM U COECUHEHUN.

Pazbemubie (COOpHO-Pa300pHBIE) U HEPA3bEMHBIC.

CocraBHbie (HaOOpHBIE, CBAPHBIE, KJICEBHIE, KJICTIAHHbBIE) 1 MOHOJIUTHBIC (JIUTHIE);
CraTuuHble M KUHETUYHBIE (TpaHchopMupyemble);

Kapkacusble (B T.4. pamMHbIE);

34

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

3aKpbITBIE, OTKPBITHIE U ITOIYOTKPHITHIE,

35

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

36

ba30Bble IPUHIUIIBI KOHCTPYUPOBAHUS.
PannonanbHbIe IpueMbl KOHCTPYHPOBAHUS.
OO611me nmpaBuiia KOHCTPYUPOBAHUS
DKOHOMHYECKHE OCHOBBI KOHCTPYHPOBAHMSL.

37

JlONTOBEYHOCT.
Hanexuocts
CrangapTusanus U B3aMMO3aMEHSIEMOCTb.

38

Yuudukanus.
ArperatupoBaHHe.
MoH00104HOE U MOJYIBHOE KOHCTPYHPOBAHUE.

39

YHuBepcanusanusi.
Psabl npeAnoYTUTENBHBIX YUCEIL.
[TpuHumn GyHKIMOHATBHOM 11€71eCO00pa3HOCTH.

40

MopaiibHOE cTapeHue.
Kpurepun kauectBa. ATrecraius u3aeiuu.
Hopmanusanus.




n/n

TeMbl NPAKTHYECKUX (CEMUHAPCKHUX) 3aHATHIA

41

Marepuansl ¥ TEXHOJIOTHs. TeXHOIOTUYHOCTh KOHCTpYKIUH. OOII1e mpaBuia TeXHOJIOTH-
yeckoro GpopmoodpazoBanus. Panmonansubiii Be1OOp 6a3. [IpaBunbpHas npocraHoBka
pasmepoB. Jlonycku u nocajaku. LllepoxoBarocts. Manas MaTepuaioeMKOCTb.

42

KomnakTHOCTS.

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

TexToHuKa.

[Tpounocts, [IpocTpancTBeHHAs KeCTKOCTh. CTIOCOOBI MOBBIIICHUS KECTKOCTH.

43

PemoHnTONPUTrOAHOCTH, YI00CTBO MOHTAXA.

be3zomnacHocTh, oxpaHa TpyZda (B T.4. 3a3€MJICHUE U T.1.).
CAIIP.

44

OCHOBBI CTPOHUTENHHON (PU3UKH U apXUTEKTypHBIE KOHCTPYKINH. [leperianupoBka.

45

OCHOBBI KOHCTPYHPOBaHUsI 00BEKTOB 000pYIOBaHHS HHTEPHEPA.

BeinonHenue pparmenTa rana staxa (oguca), BEIIOJTHEHUE PACYETOB OTPEOHOCTH Ma-
TEpHAJIOB, HEOOXOIUMBIX JJIsl OOJTUIIOBKH CTEH, YCTPOMCTBA IEPEropooK, MOABEC-
HOT'O TMOTOJIKA ¥ COOPHOTO OCHOBAHUS 110J1a KOHKPETHOTO MOMEIIICHHSI.

46

MeTo1bl KOHCTPYUPOBAHUSI:
- METO]T CEKIIMOHUPOBAHMUS;
- METOJ1 UBMEHEHUS JTMHEWHBIX Pa3MEpPOB;
- MeToJ] 6a30BOTO arperara;
- METOJl UHBEPCHH;
- METOJT KOMIUICKCHOU Pa3pabOTKH ¥ HepapXu3aliuu
- METO/Ibl BAPUAHTHOTO MOUCKA KOHCTPYKTUBHBIX PEUICHUI U UX HATJSIHOTO MOJIe-
JTUPOBAHUS;
- YIOPSAOYCHHBIN TTOUCK.




6 cemecTp
[MPAKTUYECKOE 3AHATUE Ne 1

MPUHIAI JEMCTBUA MAIIIMH 1 MEXAHU3MOB:

MEXAHUYECKUI
3amaun:
1. [To3HaKOMUTBCS C TEOPETUUECKUM MATEPUATIOM, U3JI0’KEHHBIM B METOAMYECKUX
YKa3aHUsX.
2. [ToAroTOoBUTHCS K CEMHUHApY.
3. OTBETUTHh HA KOHTPOJIHHBIE BOIIPOCHI.

TeopeTnveckue MOJIOKEHUS
NPUHIOMII JEVMCTBUSA MAILIMH 1 MEXAHU3MOB

ITIpuBoa. UCTOYHHMK IHEPTUH.

B mpakTuke mpoeKTUPOBaHHUS OJHUM M3 HanOoJee paclpoOCTPAaHEHHBIX OHATHH SBIISETCS
«IIPUBO/I» U «TPAHCMUCCHUS».

[IpyBOJl — COBOKYIHOCTb YCTPOMCTB, IpEIHA3HAYCHHBIX ISl MPUBEICHUS B JIEHCTBUE
MamuH. COCTOUT U3 JBUTATENsI, TPAHCMHUCCUU U CUCTEMBI YITPABJICHUS.

Tpancmuccus (cuiioBasi meperadya) — B MAlIMHOCTPOCHUU COBOKYITHOCTh arperaToB M
MEXaHHM3MOB, COCIUHSIONINX JBUraTeNb (MOTOP) C BEAYIIMMHU KOJECAMH TPAHCIIOPTHOTO Cpell-
cTBa (aBTOMOOWIISA) UK pabOYMM OPraHOM CTaHKa, a TAK)KE CHUCTEMbI, 00ecIeunBaoIye padboTy
TpaHcMHccuU. B o01ieM ciydae TpaHCMUCCHS TIpeHa3HaYeHa [ Iepeaynd KPYyTAIIero MOMEH-
Ta OT ABUrarens K koinécaMm (pabouemy OpraHy), U3MEHEHHUS TATOBBIX YCHUJIMH, CKOpOCTEH u
HaIpaBJIeHUs JBUKEHUA. TpaHCMHUCCUSI BXOAUT B COCTAB CUJIOBOTO arperara.

JIrobast MalIvHa COCTOUT M3 TPEX YacTei: BUTraTessl, NepeJaTOYHOro MeXaHnu3ma (B Hero
BXOJST Bajibl, IIKUBbI, PEMHH, IIECTEPHU U T.JI.) U UCIOIHUTENBHOrO MexaHu3ma. llepBbie nBe
YacTU CIIYXaT JUIsl IPUBEACHUS B JBUKEHHE MCIOJHUTEIBHOIO MEXaHU3Ma U YIIPABJICHUS 3TUM
JIBUKEHHEM, UX 00BbETUHSIIOT OOIINMM Ha3BaHUEM «IIPUBOI.

Cpenu mpuBOAOB HAMOOJBINEE PACTIPOCTPAHCHHE TOMYUYMIIN 3JIEKTPONPUBOJA (HUCTIONb-
3YIOT JEKTpOJABUTaTeNs). (B ncTopuu cymecTBoBanyu py4HOi MPUBOJI, KOHHBIHM, IPUBOJ OT BET-
PSAHOM MENBHUIIBL, BOASHOIO KoJieca U T.11.).

HpuHuMn geficTBUA MalllMH U MEXaHU3MOB:

- MeXaHNYeCKHUH,

Paznuuaror:

- MEXaHU3MBbI, B COCTaB KOTOPBIX BKJIIOUEHBI TOJILKO TBEp/bIe Teja (3y0uarhie Kojieca,
pblYary, KyJladku...);

- MEXaHU3MBbl, B KOTOPBIX JJISl Mepeayl ABMXKEHUS OT OJHOTO 3B€HA K JIPYroMy HcC-
MOJIb3YIOTCS THOKHE Teja - PeMHHU, KaHAThI, IIEMH U Jp.;

- MEXaHWU3MBbI C YIPYTMMH 3BEHBSIMHU - JABM)KEHHE BEJIOMOTO 3BE€HA 3aBUCUT HE TOJBKO
OT 3aKOHa JBW)KEHMSI HA4aJIbHOI'O 3BE€HA, HO M OT BEJIOMBIX MAacC U JKECTKOCTH 3BEHBEB - IIPY-
’KUHHBIE MOJIOTBI, OTOOIHBIE MOJIOTKH U JIp.

IlepenaTouHoe OTHOIIEHHE, KOTOPOE MTOKA3BIBAET, BO CKOJIBKO pa3 yIJIOBasi CKOPOCTb @
(uym yacToTa BpalleHus N) OJTHOTO Baja mepeaadn OOJbIle WM MEHbBIIE YIIIOBOM CKOPOCTH (4a-
CTOTBI BpallleHHsI) JPyTroro Bajia rnepenayu.

IlepenaTouHOE OTHOLIEHUE ONPEENSIETCS B HAIIPABJIEHUHU TIOTOKA MOIIIHOCTH.

[TycTh mapameTpsl BeqylIero 3BeHa nepegadyd UMEIoT MHAeKC 1, a mapaMeTpsl BEOMOTO
3BeHa — MHJIEKC 2. Toraa OTHOIIEHUS YacTOT BpallleHHus (WK YIJIOBBIX CKOPOCTEil) — mepeaaTroy-
HbIE OTHOIIEHMSI — MOYKHO 3alHcaTh Tak:


http://dic.academic.ru/dic.nsf/ruwiki/401814
http://dic.academic.ru/dic.nsf/ruwiki/91627
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
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u=1_%
Ny @7
[Ipon3BOaHBIE XapaKTEPUCTUKHA YaCTO UCIIOJIB3YIOT BMECTO OCHOBHBIX. Hampumep, nepe-
Jlady MOHO OIPEAENIUTD ¢ ToMoIbio Py, Ny, U, 77.

Eciu Mexanwueckue Tiepeadyd UCHONB3YIOT Ui yMEHBIIEHUS Yuciaa 000pOTOB

n
(—1 >1), To ux Ha3BIBAIOT peAyKTOpaMHu. 3HAYUTEIBHO PEKE MEXaHUUYECKHE Mepelayd HcC-
ny

MOJIB3YIOT ISl YBEIMYEHHSI CKOPOCTEH (n71<1); B 3TOM CJIy4yae UX HA3bIBAIOT MYJIbTHILJIMKA-
n2
TOpPaMH.

[Tonmxkaroniue mnepeaayu UMET HauOoJbIlIee pacIpoCTpaHeHUe, TaKk KaK 4acToTa Bpa-
IIEHUSI UCTIOJIHUTEIBHOIO MEXaHU3Ma B OOJIBIIIMHCTBE CIy4aeB MEHBIIIE YAaCTOThI BPALLEHUS ABU-
raTensl.

[lepenaun BBIMOJIHAIOT C MOCTOSHHBIM WJIM IEPEMEHHBIM (pEryaupyeMbIM) NepenaToy-
HbIM OTHolIeHueM. Kak Te, Tak U Jpyrue mupoKo pacipocTpaHeHbl. PerynupoBanue nepeaaroy-
HOT'O OTHOILIEHUSI MOKET ObITh CTYNEHYAaThIM MK OeccTyneHuaTsiM. CTyneH4aTroe peryianpoBa-
HUE BBINOJHIIOT B KOpOOKaxX CKOpOCTEH C 3y04aThIMU KOJIeCaMH, B PEMEHHBIX Iepenadax co
CTYNEHUYATHIMH HIKUBAMH U T.I1.; OECCTYNEHYATOE PEryJIMpoOBaHUE — C TIOMOIIbI0 (PPUKIIMOHHBIX
WJIU LIEMTHBIX BApUATOPOB.

[TpumMeHeHne TOro WM WHOTO croco0a PeryIMpOBaHUs EPEAATOYHOTO OTHOIICHUS 3aBU-
CUT OT KOHKPETHBIX YCIOBUN pabOTHl MAIIMHBI, KOTOPYIO OOCITYyXHUBaeT nepefaya. Tak, Hanpu-
Mep, MEXaHUYECKHE Nepejaul CTYIIEHYaTOro peryJupoBaHus ¢ 3y0UaTbIMU KoJiecaMu 00J1aatoT
BBICOKON pabOTOCIIOCOOHOCTBIO M MOATOMY HIMPOKO NMPUMEHSIOTCS B TPAHCIOPTHOM MAIIMHO-
CTPOEHUH, CTAHKOCTPOECHUU U T.II. MexaHndeckue nepesadyu 0eccTylneH4aToro perysinpoBaHUs
00a1a0T MEHbLIEH Harpy304HONl CIIOCOOHOCTBIO M HMMEIOT MEHbIIee pacrpocTpaHeHue. Mx
MPUMEHSIOT B OCHOBHOM 1 MajiblX MorHocTel (10 10...15 kBt). KonkypenTamu sTux nepenad
ABIIIOTCS AJIEKTpUYECKasi U TUApPaBIMYECKasl epeiay, KOTOpbIe MO3BOJISIIOT MepeaaBaTh 00Jb-
[IME€ MOILIHOCTH ¥ UMETh CPABHUTENIBHO MPOCTYI0 CUCTEMY aBTOMAaTUYECKOI'O PEryJIUpOBaHUsI.

[Ipu pacuere nepenay 4acTo UCHOJB3YIOT CIEAYIOLINE 3aBUCUMOCTH MEXIY Pa3INuHbIMU
napameTpamH.

Beipaxxenue momuoct P, Br, uepe3 okpyxHyio (TaHreHuuanbHyro) cuny Ft, H, u
OKPYKHYIO CKOPOCTb V, M/c, KoJieca, IIKMBa, OapabaHa U T.1. UMEET CIEAYIOIINUN BU:

P= FtV ;

BBIpaKEHHUE Bpalaroniero Momenra 7, H-M, uepes moutHocts P, BT, 1 yrioByro ckopocThb
w,Cc—

T=P/w,rne ®=7n/30.

CBs3b MEXIy BpallalOIIMMA MOMEHTAMHU Ha OAHOM 11 U Apyrom 71> Bajlax depes nepena-
touHoe oTHomenue U u KIIJ[ 7 B nuHuu nepegaun Mex1y STUMH BajaMUu B HalpaBIEHUHU MTOTOKA
MOIITHOCTH BBIPAXKAETCSI CICAYIOMIEH (OPMYIIOii:

T2 = T]_U n.
Cuiibl B MAIIMHAX.

B TMM B 3aBHCHMOCTH OT XapaKTepa PelIaeMbIX 3a1a4 IPUMEHSIOT pa3In4HbIe KJIACCH-
buKanuu cui:

1) [deficTByromume Ha MEXaHUYECKYIO CHCTEMY CHJIBI TTOIPA3ICIISAIOT Ha 3aJaHHbIC (AKTHB-
HBIE) ¥ PEAKLINIO CBSI3EH.

2) JleficTByromuye Ha CUCTEMY CHJIBI JICJISAT Ha BHEIIHUE W BHYTPEHHUE IO OTHOIIECHHUIO K
IAHHOU CHCTEME.



3) Cuitbl ACHCTBYIOIIME HA MEXaHU3M U Pa3BUBAIONINE MOIIIHOCTh, TTOAPA3ICISAIOT Ha CH-
JIBI IBWKYIIIME U CUJIBI COMTPOTUBIICHUSL.

JIBmkyniue cuiibl A, o0ecreunBaroT IBMKEHUE MexaHu3Ma. VX HampaBieHHe COBMalaeT
C HaIpaBJIECHUEM CKOPOCTEH TOYEK WX NpuiiokeHUsl. CUIIbI COMPOTUBICHUS JEIST Ha MOJIE3HbIE
CONPOTUBIIEHUS Apc, 7S IPEOJOJICHUS] KOTOPBIX MEXAHU3M IIPEIHA3HAUYEH, U BPEAHBIE CONPO-
TUBJICHUS] A.(CWJIbI TPEHUSI B KMHEMATHUUECKUX Mapax, CONPOTUBJICHUE >KUJKOCTH, TUIPOIUHA-
MHUYECKOE€ U a3pOIMHAMUYECKOE COTIPOTHUBIICHNUE).

OO0bryHO HAOIMIOJACTCS TPHU CTAJUU JABMKCHUS MEXaHU3Ma: MyCcK B X011 (pa3oder), ycTaHo-
BUBIILIEECS IBU)KEHHE, OCTAHOB.

Ilyck. llpu nmycke MexaHU3Ma JABUXKYILIME CUIIbI HE TOJIBKO MPEOJI0JICBAIOT MOJIE3HbIE U
BPE/IHbIE COMPOTUBIICHHS, HO U COOOLIAIOT MEXaHU3MY KHHETHYECKYIo sHepruto. CrenoBaresb-
HO, paboTa IBMKYITUXCS CUJI IOJDKHA OBITh OOJIBIIIE CYMMapHOU paOOThI CUJT COMTPOTHBIICHUSI.

Yemanosusweeca oeusicenue. Pabora nBrkymuxcs cuil JOJKHA ObITh paBHa paboTe
COIIPOTHUBJICHUIA.

Ocmanoe. 1locne Toro, Kak BCs KHHETUYECKAs YHEPrus U3pacxo0Bajlach Ha MOJIE3HbIE U
BpEIHBIC COMTPOTUBJICHHS, MEXaHU3M OCTaHABIMBACTCHI.

KIL.

OHeprus, MoABOAMMAs K MEXaHU3MY B BHJE pabOThl Ay , pacXoJyeTcsi Ha COBEpILEHHE
10JIe3HON paboThl Apc ¥ pabOTHI Ay, CBI3aHHOH C IMPEOJOJICHUEM CHII TPEHUSI B KHHEMAaTHIECKUX
napax U CHJI COIPOTUBIICHUS CPE/IbL.

Az[ = Anc + AT

Kaxnplit Mexann3Ma xapakrepusyercst Koo UIMEHTOB MOJIE3HOr0 JeHCTBUS.

KIIJ] - otHOImIEHNE N= Anc / Ay

KIIJ] noka3seiBaeT, Kakas A0Js MEXaHUYECKON PHEPIUH, MOABEACHHON K MallWHE, T0JIE3-
HO pacxojyeTcsi Ha COBEpIICHHE TOH paboThl, UIsl KOTOPOM MallMHA co3JaHa (Hampumep, Ha
HOJIbEM I'pY3a).

KIIJ] moxxeT npuHuMaTth 3HadeHus 0<=n<1

Ecin Anc=0, pexxum Ha3bIBaeTCA «XOJIOCTHIM XOJOM).

OO6b1uno KIT/I oTAenbHBIX MEXaHU3MOB OIPEENAI0T SKCIIEPUMEHTAIBHBIM ITyTEM U yKa-
3bIBAIOT B CIIPABOYHHUKAX.

KoadduuneHT nose3noro neicTBUs TaKKe ONMPENENISIOT

77=P2/P1, Win 77=l—Pr/P1,

rae P1 v P, — MOUIHOCTH Ha BXO/JIE€ U BBIXOE; Pr— MOIIIHOCTh, OTEPSIHHAS B TIEpeaye.

KITJl mexanu3ma siBAsieTCS OAHOM M3 BaXKHEHIIMX KOJIMYECTBEHHBIX XAPAKTEPUCTUK €0
KadecTBa. Yem Oosibllie BeMUUYWHA 77, TEM OOJIbINIAast YaCTh YHEPTHUHU PACXOAYETCS B MEXaHU3ME Ha
MOJIE3HYIO padOTy U TEM MEHBIIE JOJsl MOTEPh €€ Ha BPEIHbIE COMPOTHBIICHHUS, T.€. TEM PaIlUO-
HaJIbHEE MCIOJIB3YETCS MOCTYNAIOIIAsi SHEPTHSL.

Bonpocsl 111 CAMOKOHTPOJISA

Yro rakoe KIIJ[? Kak paccunrtats KIT/(?
Yro Takoe mepeaTouHOe YHCII0?

Cuiiel B MalllMHAX.

MONIHOCTB: IOHATHE, EAUHUIIEI H3MEPEHUS.
[TpuHIMIT NEHCTBUS MALLIMH U MEXAHU3MOB.

agrwdPE



IpakTnyeckoe 3ansiTue Ne 2

MPUHIIAI JEMCTBUSA MAILIMH U MEXAHU3MOB:

TUJIPABJINYECKHI
3amaun:
1 [To3HaKOMUTBCS C TEOPETUUECKUM MATEPUATIOM, U3JI0’KEHHBIM B METOAMYECKUX
YKa3aHUSIX.
2 [ToAroTOoBUTHCS K CEMHUHApY.
3 OTBeTUTH Ha KOHTPOJIbHBIE BOMIPOCHI.

Teopernueckue MoJI0KeHUs

I'uapaBanveckuii npuBoa (THAPONPUBOA) — 3TO COBOKYITHOCTH YCTPOMCTB, MpeaHa-
SHAYCHHBIX I NPUBCACHHA B ABUKCHUC MAIIMH U MEXAHU3MOB IMOCPCACTBOM FHHpaBHHHGCKOﬁ
sHepruu. OO0s3aTelNbHBIMU 3JIEMEHTAMU TUIPOINPHUBOJA SIBJISIOTCS HACOC U THAPOJIBUTaTElNb.
['uaponpuBoa mpeacTaBisieT cOOOK CBOErO poja «THAPABIMYECKYIO BCTABKY» MEXKIY MPHUBO/I-
HBIM JIBUTATEJIEM U Harpy3kKod (MallMHOW MIIM MEXaHU3MOM) U BBITIOJIHSET T€ K€ (PYHKIIMU, YTO
U MeXaHu4ecKas nepenaya (pelykTop, peMEHHas nepeiadya, KpUBOIIUITHO-IIATYHHbBIM MEXaHU3M
u T. 1.). OCHOBHOE Ha3HaUY€HUE TUIPOIPHUBOJIA, KAK U MEXaHWYECKOW mepenadu, — Mpeodpaso-
BaHHe MEXaHUYECKOU XAPaAKTCPHUCTHUKU NPUBOAHOI'O ABUTATCJIA B COOTBCTCTBHUU C T’pe60BaHI/I$IMI/I
Harpy3ku (mpeoOpa3zoBaHuE BUAA JIBUKCHHS BBIXOJHOTO 3BEHA JIBUTATENls, €r0 MapaMeTpoB, a
TaKKe PEeryJMpoBaHUE, 3alIUTa OT MEperpy3ok u np.). [IpuBoaHBIM ABUTaTeneM Hacoca MOTYT
OBITh AJEKTPOABUTATENb, IU3€Ib U IPYTHEe, TOATOMY UHOTAAa THUIPOIPUBO]I HA3bIBAETCS COOTBET-
CTBEHHO JIEKTPOHACOCHBIN, TU3EIbHACOCHBIN U T. 1.

Buabl ruaponpuBoaos

[M'aaponpuBOABI MOTYT OBITH IBYX THIIOB: TUAPOJMHAMUYECKHE U 00beMHBIC. B ruapoau-
HaMUYECKHX MPHUBOJAX UCIOJb3YEeTCS B OCHOBHOM KMHETHYECKAsl SHEPIUs MOTOKA KUJIKOCTU. B
00BEMHBIX THAPOIIPUBOJAAX HMCIOJIB3YCTCA MOTCHUUAIbHAA SHCPIrusad NaBJICHUSA pa60qef/'1 KHUIKO-
CTH.

[[Iupoxoe pacnpocTpaHEeHUE B HACTOsALIEE BpeMs MOIY4YHsI 00bEMHBIN rugponpuso. [log
00BEMHBIM THAPOMPUBOJOM MOHUMAETCSI COBOKYITHOCTh O0BEMHBIX THIPOMAIIIHH, THApOannapa-
TYpBI U IPYTUX YCTPOMNCTB, IpeIHA3HAYCHHAsl 171 IepeJjaud MEXaHUYEeCKON SHEPTuu U Ipeodpa-
30BaHUS JBUKEHHSI TIOCPECTBOM paboyeil KUAKOCTH.

O0BEMHOM Ha3BIBaE€TCS TUIPOMAIIIMHA, pabOUMii MPOIECC KOTOPOM OCHOBAaH Ha Torepe-
MEHHOM 3allOJIHEHUU pabouell KaMepbl KUIKOCThIO M BBITECHEHHH €€ M3 paboueil kamepnl. K
00BEMHBIM MallIMHAM OTHOCST, HAllpUMEp, MOPILIHEBbIE HACOCHI, aKCHATbHO-TIOPUIHEBBIE, Palu-
aJIbHO-TIOPIIHEBBIE, HIECTEPEHHBIE TUAPOMAITUHBI U JIP.

TpynHo Ha3BaTh OTpPaACiIb COBPEMEHHOUN MPOMBIIIJIEHHOCTH, /1€ Obl HU MPUMEHSIICS TH/I-
ponpuBoj. Bricokas 3Q(GeKTUBHOCTh, OOJBINE TEXHUYECKHE BO3MOKHOCTH JIENIAI0T €ro MOYTH
YHUBCPCAIBHBIM CPEACTBOM, UCIIOJIB3YEMBIM B PA3JIMYHBIX TCXHOJIOTMYCCKUX ITPOLECCaX.

Br100op npusoaa

[TpuBOABI B MPOMBINIIEHHOM MPOU3BOJCTBE 00ECIIEUMBAIOT MPSMOIMHEHHOE WU Bpalia-
TeJIbHOE JIBI)KEHUE JIeTalel U Y3JI0B, X MOJAHUMAHUE WIN OIyCKaHUe, IBHKEHUE C Harpy3Koi,
NoJ/Iep)KaHue 3a/1aHHON CKOPOCTH NEepeMEeleHUs. U YCKOpPEHUE, TO3ULIMOHUPOBAaHNE, KOMOUHHU-
pPOBaHME IIPOU3BOJCTBEHHBIX MPOLIECCOB U T. A. B 3aBUCHMOCTH OT IPUMEHAEMOTO MPUBOIHOTO
JBUTATENS Pa3IuydaroT AJIEKTPO-, TUAPO-, U MHEBMONPUBOABI. Kakaplii U3 3TUX MPUBOJOB UMEET
CBOM JIOCTOMHCTBA U HepocTaTku. [loaromy npu BeiOOpe 000pyI0BaHUS ¢ TEM WM MHBIM BHJIOM
IIPUBO/Ia MOYKHO OPUEHTHPOBATHCS HA UX MOTPEOUTENBCKUE XapaKTEPUCTHKH, ITPEJICTABICHHBIC B
Tabymue 1.


http://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%81%D0%BE%D1%81
http://ru.wikipedia.org/w/index.php?title=%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D0%B4%D0%B2%D0%B8%D0%B3%D0%B0%D1%82%D0%B5%D0%BB%D1%8C&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BC%D1%91%D0%BD%D0%BD%D0%B0%D1%8F_%D0%BF%D0%B5%D1%80%D0%B5%D0%B4%D0%B0%D1%87%D0%B0
http://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B8%D0%B2%D0%BE%D1%88%D0%B8%D0%BF%D0%BD%D0%BE-%D1%88%D0%B0%D1%82%D1%83%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BC%D0%B5%D1%85%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC
http://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%B4%D0%B2%D0%B8%D0%B3%D0%B0%D1%82%D0%B5%D0%BB%D1%8C
http://ru.wikipedia.org/wiki/%D0%94%D0%B8%D0%B7%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B4%D0%B2%D0%B8%D0%B3%D0%B0%D1%82%D0%B5%D0%BB%D1%8C
http://www.rimos.ru/

Tadauua 1
[Tapamerpsl

3arparhl Ha DJHEPro-
cHa0OxeHue

[lepenaya suepruu

Hakormienne SHEpIrun

JInnenHnoe
IIeHHE

nepeme-

BpaH_[aTeJ'ILHOG JBH-
KECHUC

Pabouas CKOpOCTh
UCIIOJIHUTEIBHOTO
MEXaHHu3Ma

Yeunusa

TouHoCTb
HUPOBaHUSA

ITIO3HIIHO-

KecTkocTh

VYTeuku U uX MOCHEI-
CTBUA

Bnugaue
LIEN CpeIbl

OKpYXKaro-

OOBIYHO K OCHOBHBIM MpeuMymieCTBaM ruiponpuBoaa OTHOCAT:

DJIEKTPONPHUBObI

Huskue

Ha  HeorpanmyeHHoe
pacCTosIHUE CO CKOpPO-
CTBIO CBETA

3aTpyIHEHO

3aTpyaIHUTENBHO,  J0-
pOTro, HU3KUE YCUITHUS

[Tpoctro, MoxxHO 00€c-
HECYUTh BBICOKHE MOIII-
HOCTH

3aBUCUT OT KOHKpET-
HBIX YCIIOBUM

Beicokue ycunus, He
JIOITYCKAIOTCS nepe-
Ipy3KH

[Imroc-mMuHyC 1 MKM U

BBIILIE

Beicokas -- mpu Hc-
MI0JIb30BAHUN  MEXAHHU-
YECKHX  IPOMEXYTOU-
HBIX JIEMEHTOB
OTtcyTCcTBYIOT
[IpakTHuecku  HedyB-

CTBUTEIIbHBI K H3MEHE-
HUIO TEMIIEpaTyp

I'maponpuBoabl
Bricokue

Ha paccrosnue p0
100 m. CxopocTs -- 10
6 M™/cek., Tepenaya
curHaiios --- g0 100
M/CEeK.

OrpanuueHo

IIpocro, BBICOKHE
yCUJIMSI, XOpollee pe-
T'YJIUPOBaHUE CKOPO-
CTH

IIpocro, BBICOKM I
Bpallalolluii MOMEHT,
HEBBICOKHE 000POTHI

Jo 0,5 m/cek.

VYeumua mo 3000 xH,
3alIUIIEHb OT TIepe-
IPy30K

o

MKM

IIroc-MuHyC 1

Bricokas, Tak Kak
Macll0  IPaKTHYECKU
HECKHMMaEMO

Co3pator  3arpsi3He-
HUE, TMpU HAIUYUU
YTEUEK IMOXKapoomac-
HBI

UyBCcTBUTEIBHBI K U3-
MEHEHUIO TEMIIEPATyp

HHeBMOHpI/IBO)IbI

OuyeHb BBICOKHE

Ha paccrosinue 1o 1000
M. Ckopocts -- g0 40
M/CeK., Tepenadya Cur-
HaJIOB -- 10 40 M/ceK.

Jlerko ocyiecTBUMO
IIpocro, HEBBICOKHE

YCUIIMS, CKOPOCTb 3aBU-
CUT OT HArpy3KHu

IIpocro, HEBBICOKUI
BpalllalOlIUii  MOMEHT,
BBICOKAS CKOPOCTh
BpallleHus

2,5 M/CeK. U BBIIIIE

Yeumusa go 30 klla, 3a-
IIUIICHBI OT TIepPerpy-
30K

Ho 0,1 mm

Huzkas,
CKUMaeM

TaK KaK TIa3

Bpena, xpome mnortepb
SHEPTrUM, HET, B3PHIBO-
0e30macHbI

IIpakTdecku  HEUyB-
CTBUTENIbHBI K Koueba-
HUSIM TEMIIEPATyPBI

. BBICOKHE YCUJIMS U OOJBIIYIO MepelaBaeéMyl0 MOUTHOCTh Ha €MHHUILY MacChl MIPH-
BOJIA;

. HIMPOKUH JMara3oH 0ecCTyNeHYaToro peryinpoBaHusl CKOPOCTH BBIXOJHOTO 3Be-
Ha;

. TOYHOCTb IMO3UIIMOHUPOBAHUS JETANIEH;

. IIPOCTOTY YIIPaBJICHUS U aBTOMAaTU3ALUHY;



. MIPOCTOTY TPEIOXPAHCHHS MPUBOIHOTO IABUTATENSI M WCIIOJHHUTEIBHBIX OPraHOB
MaIIUH OT MEePErpy3oK;

. HAJSKHYIO CMa3Ky TPYIIUXCS MOBEPXHOCTEH MPH MPUMEHEHUH MUHEPAJIBHBIX Ma-
CeJI B KaUeCTBE pabOUYUX KUIKOCTEH.

A K HeJoCTaTKaM:

. YTeUKH pabouelt KUAKOCTH Yepe3 YIUIOTHEHHS U 3a30pbl, 0COOCHHO MPH BBHICOKHX
3HAUYEHMUSIX JaBJICHUS;

. HarpeB paboyei )KUIKOCTH, YTO B psizie caydaeB TpeOyeT MPUMEHEHHS CIelHalb-
HBIX OXJIaJUTEIbHBIX YCTPONCTB U CPEACTB TEIIOBOM 3AILIUTHI;

. HEO0OXO0UMOCTh 00ECIIEYeHUS B TIPOIECCE IKCILTyaTaIlliu YUCTOTHI paboueit Ku-
KOCTH U 3aLLUTHI OT IPOHUKHOBEHUS B HEE BO3/1yXa;

. M0’KapOOTIACHOCTh — B CIIydae MPUMEHEHUs TOproveid pabodueil KUIKOCTH.

I'naponpuBoabI B MPOMBIIJIEHHOCTH

[TorpeOuTensimMu ruAponpuBoOAOB B Poccuu SBISIOTCS MPAKTUYECKH BCE OTPACIIU SKOHO-
MuKH. HO B MalImHOCTPOEHHH, METAJUTYPIUH, CEIILCKOM XO3SCTBE, Ha TPAHCIOpPTE, B 100bIBa-
IOIIMX ¥ MHOTHX JPYTHX cepax IpOU3BOJICTBA B OCHOBHOM IPUMEHSIOTCS 00BEMHBIE TPUBO/IBI.

OcHoBHasi 4acTb 0OBEMHOIO MPUBOJA — O3TO THAPOMAIINHA, COCTOSILNAS M3 Hacoca |
ruapoasuratens. Hacoc nmpeoOpa3oBbIBa€T SHEPTUI0 MPUBOAHOTO JIBUTATENS (IEKTPUIECKOTO,
OEH3MHOBOTO, AM3ETS U JIp.) B ABIKCHUE paboueil )KUAKOCTH, a THAPOABUIaTelb — CHOBAa B
BO3BPATHO-IIOCTYIATEIILHOE WM BPAILATEIbHOE MEXAHUYECKOE IBIDKEHHE, HEOOXOIMMOE UL
paboOTHI CaMOT0 Pa3IMYHOTO 000pYIOBaHMA (YacTh TAKOTO 0OOpYyIOBaHHS HpEACTaBleHA B Ta0-
mune 1). OHO U3 TO0CTOMHCTB OOBEMHBIX TUAPOMAILINH COCTOUT B TOM, UTO OHU OOPAaTUMBbI U MO-
r'yT paboTaTh Kak B KadecTBE HacOCa, TaK U B Ka4EeCTBE JIBUTATEIS.

Tabéauna 2. O6opynoBaHue ¢ rUAPONPHBOAAMH B PAa3JIUYHBIX OTPACIAAX MPOU3BO/I-
CTBA

Otpacnu O06opynoBanue

MertannoobpabarbiBaroliue CTaHKH, MPECCOBOE 0O0OpYyIOBaHUE,

CraHKocTpoeHHe
IIpecc-aBTOMATHI JUIs IUIacTMAace

BanouHo-naketupyromuye MalldHbl, MOTPY3YHKHU-IITa0eNephl, Ma-
IIMHBl  CYYKOpPE3HbIC, YCTAHOBKM pAaCKpsSIKEBOYHBIE, BaJOYHO-

Jlecnas otpacib TPEJICBOYHBIC MAILKHBI, JIECOIIOBAJIOYHBIE MAIIHWHBI, TPAaHCIIOPTH-
POBILKKH, OyJIbJ03€PhI, JIECOBO3bI, THAPOMAHUITYIISITOPBI, TPEIEBOY-
HBIE TPAKTOpa

Hedre- u razomoOpiBato- MammHbl 711 pEMOHTA CKBaXKHH, JIEOEIKH, TPYOOYKIQTIMKU, THIPO-
ast OTpacib KJIFOUH, TUAPOMAHUITYIISITOPBI

ABTOKpaHbl, aBTOTpeWiepbl, aBTOTHAPONOIBEMHUKH, OYyIbI03€pHl,
CrpoutenbHO-10pokHas |achaabTOYKIAAUUKH, OETOHOYKIaTUMKH, KAaTKHU, HKCKaBaTOPbI, MO-
u MIOABEMHO- TPY34YMKH, KOCHJIKM POTOPHBIE JOPOXKHBIE, IOJJTbEMHUKN MOHTaXKHbIE,
TPAaHCIOPTHAsl TEXHUKA | OyJIbJJO3€phI-TIOrPY3UYNKH, BUOPOIUIUTEI, KOMOMHUPOBAHHBIE JTOPOXK-
HbI€ MallIMHbI, aBTOOETOHOBO3BI, CKpENepPbI

[IpuBoABI CyHOBBIX MEXaHM3MOB, MEXAHU3MBI MOABEMA SIKOPEH, Ka-

Cynoctpoenue
Tepa, THAPOMAHUITYIISTOPBI, JICOCTIKN THIPABIHYECKUE

MaruHsl Ui HaBeIeHHs. MOCTOB, OCH303aIpaBILUKH, TPAHIISEKOIIa-
WmxeHepHast TEXHHKA TEJH, KOJICCHBIC TSATa4yM, BE3JEXOJbl aBTOKPAHBI, aBTOIPEHUIEpBHI,
OyI1b103ephl



Mertautyprus

['opHopoOsiBarolue  OT-
paciu

CenbpCKOoe X03AHCTBO

KenesHo-10poskHbIH
TPAHCIIOPT

KomMmyHnaneHOE  XO3s1H-
CTBO

AspopoMHas TEXHHUKA

HpOKaTHBIe CTaHbI, JIMTHCBLIC MAIlIMHBI, YCTAHOBKH IJIs TPAHCIIOPTHU-
POBKHU JICHTBI, NPCCChI THAPABINYCCKUC IMPABHUIIBHLIC; KOKWJIbHBIC
MallWHBI, MAalIMHbI JJIA JUThA IIOA AABJICHUCM, 'HAPOIIPECCHI, IIPO-
TSOKHBIC CTaHKH

Ckpernepsl, KapbepHbIE KCKaBaTOPBI, KAPbEPHBIE CAMOCBAJIBI, YTOJIb-
HbIe KOMOAlHBI, CoJieBble KOMOAIHBI, OyIIb03€phl, aBTOIHIPOIO b~
€MHUKH, (QPOHTAJIbHBIC MOTPY3YUKH, IIyTEPEMOHTHBIE MAalllUHbI, aB-
TOTpenIepsl

I'unpoonpokuapIBaTey, KOCWIKH POTOPHBIE, KOPMOYOOpPOUHBbIE Ma-
UIMHBI, BUHOTPAI0yOOpOUHbIE KOMOAITHBI

Penbcoyknamunkn, 0aiacTOyKIATIUKH, MEOHCOYNCTUTEIBHBIC Ma-
IIMHBI, BBIMPABOYHO-TIOAOMBOYHBIC MAIIUHBI, MOTPY3YMKH, Tpeie-
BOYHBIC TPAKTOpPa, THAPABIMYCCKUE KPAaHBI HA /I XOIy, MyTepe-
MOHTHBIC MAIlIUHBI, KPAHOBO-OYPUIIbHBIC MAIIUHBI

CHeroy0opo4HbI€ MaIIWHbBI, MyCOPOBO3bI, IOKAPHbIE MAIIUHBI, IIEC-
Kopas3OpacelBaTeny, yOOpOUHbIE MALIMHbI, MAJIOradapuTHbBIE MOTPY3-
YUKW, TUAPOMAHUITYJISITOPBI

ASPOI[pOMHO'Y60pO‘IHLIe MalluHbI, HOTPY34YUKHU, IOABEMHUKH, CHC-
r0y60p0qule MalllvHbl, 3allpaBIIWKH, JICCTHHUILIbI, YCTAHOBKH JJIdA
IIPOBCPKU THAPOCUCTEM JICTATCIIbHLIX allllapaTOB

CrpykTypa 00beMHOI0 rHIPONPUBOA

OOBemMHBII rHAPONPHUBOL — JOCTATOYHO CIOXKHOE ycTpoiicTBO. [IpuHSTO paznuyaTs ero
4 OCHOBHbIE TIOJICUCTEMBI: THAPONEpeaady, YCTPOUCTBA YIPaBIEHUS, BCIOMOTraTeIbHbIE YCTPOU-
CTBa U TUAPOIUHUH (cM. puc. 1).



O6beMHbIR rugponpHeog
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Puc. 1. Crpykrypa o6vemHoro rugponpusoga

I

OOvemHas THapoTIepeada — 3TO TaK Ha3bIBaeMas CHJIOBAas 4acTh rujaponpusBoaa. Ee
IJIAaBHBIE JIEMEHTAMU SIBJISIIOTCSI HACOC U TMAPOABHMIaTeb. ECIM BBIXOJHOE 3BEHO THAPOMAIIIN-
HbI ITOJYYacT BpaAIIaTCIbHOC ABHUXCHUC, TO TaKoOH ABUTAaTCJIb HA3bIBAKOT THUAPOMOTOPOM, C€CIIN
BO3BPATHO-MIOCTYMATENbHOE, TO — CUJIOBBIM LIMJIMHAPOM.

B cocrtaB ruaponepead MOKeT BXOJUTh THAPOAKKYMYJIATOP (€EMKOCTb, TPEIHa3HAYE€HHAs
JUI aKKYMYJUPOBaHMS SHEPruM pabodel KUAKOCTH, HaXOMSMIEHCs Mo aBIeHUEM), O3BOJISA-
IOIINI MCIOIB30BaTh 3TY 3HEPTHIO 10 Mepe HeoOxoanmocTu. Kpome Toro, B ruzponepesady Mo-
I'YT BKJIIOYAThCS TaKke TUApONpeoOpazoBaTear — YCTPOMCTBA Ui U3MEHEHUS YPOBHS JlaBlie-
HUS U pacxofa padouei )KUIAKOCTH.

CoOcTBEHHO U1 YyIpaBiIeHUS U3MEHEHUEM WM MOJJIepKAHUEM Ha HY)KHOM YpOBHE JaB-
JEHUS W Pacxona, a TaKKe M3MEHEHWEM HAalpaBieHUs ABMKEHHS MMOTOKAa padodel >KUAKOCTH
CIIy’KaT TaKMe yCTPOICTBa, KakK:

. THAPOpAcIIpeeTUTeNN — JJIsI N3MCHEHUs HalpaBJIeHUS JIBIDKEHHS TOTOKa pabo-
Yel KUJAKOCTH, HY>KHOU MOCIIeI0BaTeIbHOCTH BKJIIOUEHHS B pabOTy THAPOJBUTATENEH, PeBEPCH-
POBaHMS ABMKECHUS UX BBIXOJHBIX 3B€HBEB U T. 11.;

. perynsTopsl JaBlieHUs (TMPEeIOXPaHUTENbHBIA, PEIYKIHMOHHBIN, MepeITuBHOW U
JpyrHe KiIanaHbl) — JUIS peryIMpOBaHUs JaBlIeHNs pabouei KUIKOCTH;

. PEryasTopsl pacxoja (AETUTETN U CyMMAaTOPhl IOTOKOB, JPOCCENIH U PETryIsTOPHI
MIOTOKA, HAIPABJISAIONINE KJIATIaHbl);

. THJIPABINYECKUE YCHIIUTENN MOIIIHOCTH CUTHAJIOB YIIPaBJICHUS.

K BcomorarensHbIM ke YyCTpOCTBaM OOBIYHO OTHOCAT TaK Ha3bIBaeMbIe KOHIUIIMOHEPHI
paboueit KUAKOCTH ((PUIBTPHI, TEIII0O0OMEHHBIE aNlapaTsl U JIp.), TUAPABINYECKUE pelie TaBiie-
HUSI, TUAPOEMKOCTH, YIUIOTHUTEIH, 00eCIICUNBAIONINE TePMETH3ANIO CHCTEMbI U Ap. A THAPO-
JMHAU — 3TO TPYOBI, pyKaBa BBICOKOTO JIaBJICHUS, KaHAJbl M COCTUHEHHUS, 110 KOTOPBIM LIUPKY-
aupyer pabodas KuAKocTh. CaMH THAPOIMHNY TOIPA3ICIAIOTCS Ha BCACHIBAIOIINE, HAIIOPHBIC,
CJIUBHBIC, IPEHAXKHBIE, & TAK)KE TUIPOJIIMHUY YIIPABICHUS.



IIpoexTHPOBaHHE THIPONPUBOIA
B ruaponpuBogax MexaHuyeckasi HEpPrusi mnpeodpasyercss B THAPABIUYECKYI0, B ATOH
dopme mepemMeriaercs, yupasisieTcsi WM PETYIMPYETCsl U 3aTeM CHOBa IpeolpasyeTcst B Mexa-
HUYECKYIO SHEPTHIO.

Mpueon YnpaeneHuwe Brixon MawwmHa
— T
ANEKTRONBHEATEN, N MOPOATIADEATE! MpueogrMEIE
ABHrATENk :I anpaanuqecrcml . uﬁgﬁmﬁﬂ o MapousnuHop jl: Bp:w:a -
EHYTPEHHErD CrOpaHHa -
W PY4HORA NRABOL, Hacoe Q:;gamrm PuapomoTap pasoYMe YacTu
INEKTPHMECKAN IHEDMAA, MexaHu4eckan
M4apaEnAYeckan IHEpTHA -
TEMNNOBAA IHEOMMA patiota
Mexannyeckan MexaHuqeckan
AHEPIHA IHEPIMA

Ilepeoaua snepeuu 6 zudponpusoode
IIpeoOpa3oBanmne sHeprumn
B nepByto ouepenp it mpeoOpa3oBaHUsl SHEPTUH CIIYKaT HACOChI, @ BO BTOPYIO - THAPO-

HMJIMHAPHI U THAPOMOTOPBI.

Bonpoce 111 CaMOKOHTPOJIA

1. [IpuHnmn paboTel TUAPONIPUBO/IA.

2. JlocToMHCTBa ¥ HEAOCTATKU T'MIPOIIPUBO/IA.
3. Cdeppl npuMeHeHHs TUAPOIPUBOA.

4. CrpykTypa ruaponpuBoza.

IIpakTuyeckoe 3ansaTue Ne 3
NPUHIAI JEMCTBUA MAIIIUH U MEXAHU3MOB: THEBMATUYECKHIA

3agaun:

1 [To3HAKOMUTBCS C TEOPETUICCKIM MATEPHAIIOM, U3JI0)KCHHBIM B METOTHYECKUX
YKa3aHUSIX.

2 [ToAroTOBUTHCS K CEMHHAPY.

3 OTBeTUTH Ha KOHTPOJIHHBIE BOTIPOCHI.

Teopernyeckue mMoI0KeHUs

ITHeBMaTH4YecKnii PUBO/J (MHEBMONPHUBOA) — COBOKYITHOCTh YCTPOICTB, IIpEIHAa3Ha-
YEHHBIX JUIsl IPUBEACHUS B JABM)KCHHE MAIIMH U MEXaHU3MOB IOCPEJICTBOM SHEPTUU CHKATOTO
Bo3ayxa. OOs3aTeNbHBIMU 3JIEMEHTaMHU ITHEBMOIPHUBOJA SIBIAIOTCA KOMIpeccop (reHeparop
MTHEBMATUYECKON YHEPTUH) U THEBMOJIBUTATEb.

[THeBMOTIPUBOA, TO100HO THUAPOIPUBOY, MPEACTABIAET COOON CBOETO poja «ITHEBMATH-
YECKYI0 BCTABKY» MEXAY NMPUBOJHBIM JBUTATE]IEM U Harpy3Koi (MallMHOW MJIM MEXaHU3MOM) U
BBITOJIHSCT T€ K€ (YHKIMM, YTO MU MEXaHWYecKas mepenaya (peryKTop, peMEHHas Iepenaya,
KPUBOIIUITHO-IIATYHHBIH MEXaHU3M U T. I1.).
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OcHOBHOE Ha3HAUY€HHE ITHEBMOIIPUBO/A, KaK U MEXaHWYECKOM Iepenadyu, — Mpeodpas3o-
BaHUE MEXaHHYECKON XapaKTePUCTHKHU MIPUBOTHOTO JIBUTATEIISI B COOTBETCTBUH C TPEOOBAHUSIMU
Harpy3ku (mpeoOpa3zoBaHUE BUAA JIBUKEHHUS BBIXOJHOTO 3BEHA JIBUraTelisd, €ro mapaMeTpoB, a
TaKXe PEeryJIpOBaHUE, 3aIIUTa OT EPETPy30K U Ap.).

B 00mux ueprax, nepenaya SHEPruud B MHEBMOINPHUBOAE MPOUCXOTUT CIEAYIOUIMM 00pa-

30M:
1. [IpuBoaHOM nBHTraTe s MEPENaéT Bpallalonuii MOMEHT Ha Baj KOMIIpECCOpa, KO-
TOPBIN cOOOIIAeT YHEPTUIO paboueMy rasy.
2. Pabounii ra3 mocine crenuaabHON MOATOTOBKU IO IMTHEBMOJUHHUSAM Yepe3 Peryiiu-

PYIOLIYIO anmnapaTypy MOCTYHaeT B THEBMOJIBUTATEIb, T/Ie THEBMAaTHYECKast YHEPTUs mpeodpasy-
€TCsl B MEXaHUYECKYIO.

3. [Tocne sToro pabounii ra3 BEIOpACHIBAECTCS B OKPYKAIOIIYIO CPENy, B OTIIMYHE OT
THIPONIPHBO/IA, B KOTOPOM padodas KHJIKOCTh IO THIPOJMHHSAM BO3BpaIlaeTcs JuO0 B THI-
pobak, 1100 HEMOCPECTBEHHO K HACOCY.

B 3aBucumMocTH OT XapakTepa JABM)KEHHS BBIXOJHOTO 3BEHA ITHEBMOJBHUTATeNs (Baia
THEBMOMOTOpA HJIU IITOKA MTHEBMOLIMJIMHPA), U COOTBETCTBEHHO, XapaKTepa ABMKEHHs pabode-
rO OpraHa MHEBMOIPHUBO MOKET OBITh BpAIIaTeIbHBIM HIIH ITOCTYNATeIbHBIM. [[HEBMOIIPHUBOIBI
C MOCTYNATEIbHBIM JBH)KEHUEM TOJTyYHIIM HAaHOOJIbIIIEe pAaCIPOCTPAHEHHE B TEXHHUKE.

[llupokoe pacnpocTpaHEeHHE IHEBMOIPUBOJA OOBSICHSIECTCS ILEJIBIM PSJIOM €ro J0CTO-
MHCTB: IPOCTOTON KOHCTPYKIIMH, JOCTYIMHOCTBIO pabouero Tena (Bo3ayxa M3 OKPYKaroIIeH cpe-
ZIbI), TPOCTOTOW OJKCIUTyaTalldd W PEMOHTA, CPAaBHHUTEIBFHO HHU3KOW CTOMMOCTBIO, BBICOKOW
HAJIKHOCTBIO Pa0OTHI MPH BBICOKMX M HU3KUX TEMIIEpaTypax, MOJHOW MOXKapo- W B3PHIBOOE3-
OIACHOCTBIO TP BEICOKOH BIIQ)KHOCTH U 3aIIbUIICHHOCTH OKPYKArOIIEeH CPebl.

Cpox cimyx0b1 THeBMOTIpuBOAa AocturaetT 10—20 Teic. yacoB (o 10—50 mutH. HHUKIOB
pabotel). OH MOXKET oOecreunBaTh OUeHb BHICOKHE CKOPOCTH BBIXOJAHOTO 3BEHA — J0 HECKOJIb-
KHUX METPOB B CEKYHAY, a Ipu BpauareabHoM — 10 300 Thic. 000poTOB B MUHYTY. Paboune cko-
POCTH ITHEBMONPHUBO/IAa 3HAYMTEIBHO BbIIIE CKOpocTel ruapornpusoaa. [lo TpancnoprabenbHO-
CTH CXAaThIi BO3IYX YCTYIA€T TOJBKO AIIEKTPO’HEPTuu. C)KaThiM BO3JYXOM MOXKHO OJIHOBpE-
MEHHO CHa0XaTh OOJIbIIOE YMCIIO MTHEBMONPUBOIOB MAlllMH OT OJHOTO MCTOYHUKA, HAIlpUMED,
KOMITPECCOPHOM CTaHIIMHU 3aBOAa. BO MHOTHX cCiydasx MHEBMOIPHBOJBI YAAETCS COCTUHATH C
paboyuMH OpraHaMH HEMOCPEJICTBEHHO, 0€3 CI0XKHBIX MEXaHMUYECKUX Iepeayd. ITO CyIEeCTBEH-
HO YIIPOIIAET KOHCTPYKITUIO MAITUH.

K HemocTaTkaM MHEBMONPUBO/A OTHOCATCS HEBO3MOXKHOCTh OOECIEUHUTH IUIaBHOE Iepe-
MeIleHre pabovYnx OPraHOB MAIlWH MPU KOJIEOAHHUSX HArpy3KH, CIOKHOCTh O0OECIIEYEeHUs] TOU-
HOW OCTaHOBKH BBIXOJIHOTO 3B€HA, HAIpUMeEp, IITOKa MTHEBMOLMIINH/IPA, B JTIOOOM IPOMEKYTOU-
HOM TTOJIOKEHHH. DTO OOBSICHICTCS CKIMAEMOCTBIO BO3yXa — pabodero Tena MHeBMOIIPHUBO/IA.
CkopocTh mepenaud MHEBMAaTHUYECKHMX KOMaHJHBIX CHUTHAJIOB MO TPYOONpOBOJaM OrpaHHuYeHa
CKOPOCTBIO paclpoCTpaHEHUs 3ByKa B BO3AYITHOM cpene. [loaTomy it yBenuueHus ObICTpOAeH-
CTBHSI IPUMEHSIOT KOMOWHHPOBAHHBIE AJIEKTPOITHEBMATHYECKHE CUCTEMBI YIPaBJICHHS, B KOTO-
PBIX KOMaH/IHbIE CHTHAIIBI TIEPEIAFOTCS TI0 DIIEKTPHUECKUM JIMHHUSM CBSI3H.

CxumaeMocTh Bo3/1yXa (MM 00beMHast YIPYyrocTh), TO €CTh U3MEHEHUE o0bema 1o Jei-
CTBHEM BHEIIHUX CHWJI, B IPYTUX CIyYasx SIBISETCS HE HEJOCTATKOM, a PEHIAIONIUM MPEHMYIIe-
cTBOM. IMEHHO 3TO CBOWCTBO MCIOB3YETCSl B THEBMAaTHUYECKUX IIMHAX M MOJBECKaxX aBTOMOOHU-
JIeid, B IPUBOJIAX aBTOMATHUYECKHUX JBEPEH DJIEKTPOIOE3/I0B U METPO, B HAYBHBIX JIOJKAX U PyT-
OOJIEHBIX MsYaX JJISl CMSTYCHUS YIApOB.

CXMMaeMOCTh BO3/lyXa M HEC)KUMAEMOCTh MUHEPAJILHOTO Maciia MPEeXJie BCEro onpese-
JSIFOT ¥ pa3TPaHUYMBAIOT 00JIACTH MPUMEHEHUS ITHEBMATUYECKUX M THPABINYCCKUX TIPUBOJIOB.

BrIcOKyIO MIIaBHOCTH M PaBHOMEPHOCTHh XO/a, TOYHOCTH OCTAHOBKH BBIXOJHOTO 3BEHA,
Oonplue paboune yCUiIHs MOXKET O0eCHeuuTh T'MIPAaBIUYECKUN MPHBOJ, B KOTOPOM PabOUYMM
TEJIOM CITYXHT HEC)KHMaeMasi )KUIKOCTh — MHUHEpaTbHOe Macio, I KOMOMHUPOBAHHBIA MpHU-
BOJI — ITHEBMOTUAPABINYECKUNA. TOIBKO B 3THX CIIydasX palMOHAIBHO ero npumeHenue. OnHa-
KO THIPONPUBO] UMEET IEIBIN PsAZ HEAOCTATKOB: TPYJHOCTh CHAOKEH!s pabOYNM TEIOM — MHU-
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HEpaJbHBIM MaciiOM, OIIACHOCTb €0 yTEYKH 4epe3 YIUIOTHEHUs U T.1. [loatoMy B OosbIIMHCTBE
CJIy4aeB PalMOHAIBHO MPUMEHATH 0oJiee MPOCTOW B SKCIUTyaTalldd ITHEBMOIIPHUBOA, pabouum
TEJIOM U1l KOTOPOT'O CIIY>KUT BO3yX U3 aTMOC(epbl, CXKATBIA B KOMIIPECCOPE.

B cocTaB cuctemMbl THEBMONPUBOAA MOT'YT BXOJIUTh CaMble pa3jIMuHble THEBMOJIBUraTe-
JIM: THEBMOLMJIMHAPBI, MeMOpaHHble (MM JuapparMeHHble) HCIOIHUTEIbHbIE MEXaHU3MBI, 10-
BOPOTHBIEC ITHEBMOJIBUTATENIN, MHOTOOOOPOTHBIE THEBMOMOTOPBI. Kpome TOro, B CUCTEMBI BXO-
JST yCTPOWCTBA YIPABICHUS UX JBM)KEHUEM (ITHEBMOPACHPEACIUTENIH, JPOCCENH ¢ OOpaTHBIMU
KJIalaHaM¥, PeIyKIIMOHHbIE KIIAaHbl), KOHJUIIMOHEPH! ((PUIBTPBI-BIAr0OTACIUTENH, MacIopac-
IBUIMTENH, 00EeCIIeUNBaIOLINE CMA3Ky MOABMKHBIX YacTel NMHEBMOAInapaTypbl, IyIIUTEIN 1I1y-
Ma); 3aIlOpHbIE OpPraHbl (BEHTUIIN); THEBMOJIUHHUH (TPYOOIIPOBOIBI U COCIMHEHUS).

ITHeBMaTHUYecKHe HUJIMHAPBI HUCIOIB3YIOTCA JUIsI IPeoOpa3oBaHUS YHEPIUU CKATOTO
BO3/1yXa B JINHEHHOE UM KPYrOBOE IIEpEMELICHHUE.

B 3aBucuMoCTH OT C€pUU M KOHCTPYKLIMHU LHJIMHAPA, HEKOTOPBIE JIEMEHTHI MOTYT OTCYT-
CTBOBATh WX J00ABJIATEH HOBBLIE.

Mpunuun geiicrBus

[Ipu nogade naBiieHUs B OHO U3 COEMHEHMI, TOTOK CKATOr0 BO3/yXa HAYMHAET JJaBUTh
Ha MOBEPXHOCTh MOPIIHS, BBI3BIBAS €r0 MEPEeMENICHHUE BHYTPH MPUOOpa 10 KpalHEro MOJIOXKe-
Hus. lopmiens TaHeT 3a co0oi mTok.K mTOKy BO3MOXKHO MPUCOETUHATH pa3InyHbIe UCTIOTHU-
TEJIbHbIE MEXAHU3MBI, pblYaru, 3aCJIOHKHU U T.J.

¥ Cocrosinme 1
Takum 00pazom, TOCPEACTBOM TIOJaud BO3AyXa B MTHEBMOIMIIMHAP, OCYIIECTBISIETCS Me-
XaHWYECKOe BO3/IEHCTBHE HA UCTIOJIHUTENbHBIN MeXaHu3M. JIr000# cTaHapapTHRIA WIMHAP UMe-
eT 2 pabounX COCTOSIHUS
. . - IITOK BTAHYT (Janee - coctosHue 1)
. - LITOK BBITSAHYT (J1aJiee - COCTOsIHNE?2)

N

Cocrosinue 2
[lepexon MUIMHApPAa X OJHOTO B JIPYro€ OCYIIECTBISETCS MyTeM Mmojaadyu Jubo cOpoca
JaBJIeHUs (CKATOro BO3/AyXa) HA OJJTHOM M3 COCTMHCHUI.

Bomnpocs! 118 caMonpoBepKu:

1. Kakum 00pa3oM mporcxXoauT nepeaaya IBUKEHUS B THEBMOIPUBOIE?



[aiiTe onpeneneHne MOHITUIO «ITHEBMOIIPUBOI»?

HepequanTe OCHOBHBIC 3JICMCHTBI TIHEBMATHUYCCKUX CI/ICTGM?
OnumuTe paboTy MHEBMOIMIHH/IPA.

Kak knmaccuuuupyroT mHEBMOUMIMHPHI IO IPUHLIUIY ACHCTBHSL.
JIoCTOMHCTBA M HEIOCTATKH ITHEBMOIIPUBO/IA.

Cdepsl npumMeHeHus! THEBMOIIPUBOIA.

Nookrwd

HPaKTuquRoe zanaTue Ne 4
NPUHIUAII AEUCTBUA MAILIUH U MEXAHHN3MOB:

SJEKTPUYECKHIA
3agaun:
1 [T03HAKOMUTHCS C TCOPETUICCKIM MATEPHAIIOM, U3JI0)KCHHBIM B METOTHYECKUX
yKa3aHMSIX.
2 [ToAroTOBUTHCS K CEMHUHAPY.
3 OTBETUTHh HA KOHTPOJIHbHBIC BOITPOCHI.

OBIIME CBEJEHUA Ob DJIEKTPOITPUBOJE

DNEKTPONPUBO SBISETCS TEXHUYECKOW CHCTEMOMW, CIyKalled IJsi MpeoOpa3oBaHUs
ANEKTPUYECKON IHEPTHH B MEXaHMUYECKYIO, KOTOpask HeoOXoauMa sl OCYIIECTBICHHS Pa3iny-
HBIX TCXHOJIOTHYCCKUX IIPOLCCCOB B ITPOMBIINIJIICHHOCTH, CCIbCKOM XO3$II>1CTB6, Ha TpaHCIIOPTEC, U
OPYTUX O0JIACTSAX KU3HEACSITENbHOCTH 4YeJoBeKa. BonbIIMHCTBO pabouuMx MallluH, arperaros,
TEXHOJIOTMYECKUX JIMHUH U KOMILJIEKCOB MPUBOAUTCA B ABUIKCHUC DJICKTPUICCKUM IIPUBOAOM.

Opnako GyHKIMH 3JIEKTPONIPUBO/Ia HE OTPAaHUYMBAIOTCS TOJIBKO MPEOOPa30BaHUEM dHEP-
TUU - OHM CYIIEeCTBeHHO mupe. Kaxmas pabouasi MalimHa HYXIA€TCs B YIPABJICHUH, HYKHO
BKIIIOUATh W BBIKIIIOYATH JIBUTATENH, IPUBOASAIINE B IBHKEHHE pabOyre OpraHbl MAIIMHbI, U3Me-
HATb CKOPOCTH U YCHUJIUC HA pa60q1/1x opradHax B COOTBCTCTBHU C YCIIOBUSAMU BCIACHUA TCXHOJO-
THYECKOT0 TPOIECcca, OCYIIECTBISATh HEOOXOAUMBIE 3alllUThl U OJOKHPOBKH, 00ECIIEUUBAIOIINE
Oe3aBapuiiHyI0 pabOTy MaIIKH.

B Tex cmyuasx, korma paboyas MaliHa WIM TEXHOJIOTHUYECKUH KOMIIJIEKC MMEeT He-
CKOJIBKO pa60q1/1x OpraHoB, K&)K)IBIfI N3 KOTOPBIX IMPUBOJUTCA B ABWIKCHUC CBOUM JJICKTPOIIPH-
BOJIOM, B 3ajlauy YIPaBJICHUS BXOJIUT COTJIACOBAHHUE JBIKEHUN PabOYMX OpPraHoB B COOTBET-
CTBUU C TPEOOBAaHUSAMHU TEXHOJIOTHYECKOTO MpoIiecca.

VYmpasrnenue paboueil MaIMHON MOXET OCYIIECTBIATHCS OMEPATOPOM BPYUHYIO WIIA aB-
TOMaTUYECKU MTOCPEACTBOM YCTPOMCTB aBTOMAaTHYECKOIO UM MPOTpaMMHOr0 yrpasieHus. Jlaxe
ecnu paboure MalluHbl YIPABISIOTCS BPYYHYIO, psia GYHKIHA yIpaBlieHUsT 0ObIYHO aBTOMATHU-
3UpPOBaH sl 00eryeHus paboThl onepaTopa U 060Jee TOYHOTO BBHITIOJHEHUS TEXHOJIOTHYECKOTO
nporecca.

Bropyro ¢GyHKIHIO 37€KTpONPHUBOA MOKHO ONPENETUTh, KaK YIPaBICHHUE JIBIKCHHEM
UCTIOJTHUTENILHBIX OPTaHOB paboyeil MalIuHbI, MPUYEM ITO YIPABICHUE MOXKET OCYIIECTBISATHCS
BPYYHYIO C JICMCHTAMH aBTOMATUKH WM aBTOMAaTUYCCKHU.

WTak, COBpeMEHHBIN 3MEKTPUIECKHUI MPUBOJ MPEACTABISAET COO0M TEXHUYECKYIO CHCTE-
My, NIpeHa3HAYEHHYIO JJIsl MPUBEICHUS B JBI)KEHHE pabouyero opraHa MallMHbI U YIPaBJICHUS
€€ TEXHOJIOTHYECKUM TIPOLIECCOM.

Coueranue nByX (QYHKIMI 3JEKTPONMPUBOIA: TIPEOOPa30BAHNE IEKTPUUECKON SHEPTHH B
MEXaHUYECKYIO U YINPaBJICHHE MMapaMeTpaMyu MEXaHWYECKON AHEpruu (MOIHOCTh, YCUIIUE, KPY-
TAUIMIT MOMEHT, CKOPOCTb, YCKOPEHHUE, MyTh M YIoJj MepeMeUieHHs) ¢ LEeIbl0 PalMOHAIBHOTO
BBIIIOJIHCHUSA TCXHOJOIHMYCCKOI'0 IIPOHCCCa, BBIIMOIHACMOI'O pa60qel71 M&IlIHHOﬁ, OnpeacisicT
Ha3Ha4YeHHE U POJIb SJIEKTPONPHUBO/IA B MAIIMHHOM MPOU3BOCTBE.

PaccMOTpuM HEKOTOpBIE PUMEPHI AJIEKTPOIIPUBOIOB U BHIMOIHAEMBIX UMU (DYHKLIUH.



Ha puc. 1.1 nokazaHa snekTpruyeckas cxema 3JIEKTPONPUBOAA BEHTHIISATOPA, CIYKAIIEro

Ui oOMeHa BO3AyXa B momerieHuu. IIpeoOpazoBaHue 3IEKTPUYECKON SHEPrUM B MEXaHUYE-
CKYI0, HEOOXOAUMYIO ISl IPUBEICHUS pabodero Kojeca BEHTHIIATOPA BO BpallleHHe, OCYIIECTB-
JISIeTCSL ACUHXPOHHBIM JiBUrareneM M. OHaKO COCTaB 3JIEKTPONPUBO/Ia BEHTUIISTOPA HE OTPaHU-
YUBAETCsSl TOJBKO JABHrartesnieM. UToObl BEHTHJIATOpHAs YCTaHOBKAa MoOrjia paboTarh, JBUTATEIh
HY)KHO BKJIIOYaTh M OTKJIIOYATh. JTa

(GyHKIUS YIpaBJICHUS pealn3yercs ¢

MOMOIIbI0 MAarHUTHOTO  ITyCKaTess

KM wu knomok ympasienus. Ilpu

QF Haxatuu kHOmku SB1 «myck» ka-

sp2 SBI KM ' TYILIKa MyCKaTeJs MOJy4aeT MUTaHue,

lf% KK U IIyCKATEIb 3aMbIKA€T CBOU IJIaBHBIE

KM KOHTAaKThl, MOJKIIOYas JBUTATENh K
cet. CBOMM HOPMAQJIBHO OTKPBITHIM

(1.0.) Onok-xkoHTakToM KM mycka-

KK KX TeIh UIYHTHPYET KHOMKY «ITYyCK»,
BCJIC/ICTBUE YEro MOCie OTIYCKaHUs
KHOIIKA ITyCKaTelh OCTACTCS BKITIO-
yeHHbIM. OTKJIIOYeHHE JBUTATENs
MIPOU3BOJUTCS  HaXaTHEM  KHOIKHU

«ctom» SB2, paspeIBaroiieii nemns Ka-

n

M

Puc.1. Cxema 351eKTpONPUBOIa BEeHTWIsATOpa 1 YIIKH IIyCKaTCIIt.
Cxema, moka3zaHHasi Ha puc. 1,

COJIEP’KUT TaKXke 3alllUTHBIE YCTPOMCTBA: 3aIUTy OT TOKOB KOPOTKOIO 3aMbIKaHHS (K.3.) B IPO-
BOJIHMKaX WIM B OOMOTKE cTaTopa JBUTaTess. JTa 3aluTa 00ecleyuBaeTCs aBTOMATHUYECKUM
BhIKITRoYareneM QF, MMEIoMM MakCHUMaNTbHBIA paclienuTeNb. 3alluTa ABUTATENs OT MEPErpy30K
peanusyercs nocpeacTsoM TemnoBsix peie KK, BXoasamux B cocTaB MarHUTHOTO ITyCKATEJIs.

CTpyKTypa 3JIeKTPONpUBOAA

QHGKTPOHPI/IBOH - OTO TEXHHUYCCKad CUCTEMaA, MPEAHA3HAUYCHHAA 1JIs1 NPUBCACHUA B IBU-
JKeHHe padOuYrX OpPraHoOB MAIIWHBI W II€JICHANPABICHHOTO YIPABJICHHUS PabOYMMU MPOIECCaMH,
COCTOSIIIAsA U3 DJIEKTPOBUTATEIHHOTO, TIEPEAATOYHOTO, TPEOOPA30BATEILHOTO U HHPOPMAIIMOH-
HO-YIIPaBJISIOIIET0 YCTPOUCTB.

DNEeKTPOABUTATEIIBHOE YCTPOMCTBO - 3TO DJIEKTPUUYECKUM JBUTATENb, MPEOOpa3yomui
ANEKTPUYECKYIO SHEPTHIO B MEXaHUUYECKYIO - DJICKTPOMEXaHHYECKHUI MpeoOpa3oBarellb SHEPTHUH.
HBI/IF&TGJ’II/I MOT'yT 6I>ITI) PA3IMYHBIMU 110 BHUAY CO3JaBA€MOI'0 MMHU JBWIKCHUA: BPAIlaTCIIbLHOTIO,
JUHEHHOTO, IIIaroBOT0, BUOPAIMOHHBIC U JApP. BOIBITMHCTBO UCIIOIB3yEeMbIX JICKTPOABUTATEIICH -
9TO MAalIWHBI BpalIaTCJIbHOTO ABUXXCHUS. 21.]'[5[ nepeaadyn ABUKCHHUA OT JBJICKTPOABUIATCIA K pa-
OoueMy opraHy MalluHBI CIY)KUT MEXaHWYECKOe IMepeaaTOuYHOE YCTPONCTBO: PEAyKTOp, TpaHC-
MHCCH, pEMCHHAA nIep€aavda, KaHaTHasd repejaayda, KpHBOIHHHHO-IHaTYHHLIﬁ MCXaHU3M, Iepecaa-
ya BUHT-Taiika u ap. [lepenaTouHblii MeXxaHU3M XapaKTepuzyercs Kod(PQHUIIMEHTOM Iepeaauu,
MIPEACTABISIIONTUM CO0O0I OTHOIIEHHE CKOPOCTH Ha BXOJI€ K CKOPOCTH Ha BBIXOJE MeXaHu3Ma. B
HEKOTOPBIX pabouux MammMHax (HampuMep, HacOChl, BEHTUJISTOPHL,) MEXaHUUYECKOE TepeaaToyd-
HOE YCTPOMCTBO, KaK MPaBUJIO, OTCYTCTBYET.

[IpeoOpasoBarenbHOE YCTPOHCTBO - 3TO MPeoOpa3oBaTelb dACKTPUUCCKON IHEPTUH. DTH
YCTPONCTBA MPUMEHSIOTCS B PETYJIUPYEMOM JJICKTPOIIPUBOJIE TSI 1I€JICHAIPABICHHOTO U SKOHO-
MHUYHOI'O USMCHCHHUS ITapaMCTPOB ABUIKCHHUA SJICKTPOIIPHUBOAA: CKOPOCTHU, pa3BUBACMOI'0O MOMCH-
ta U ap. K anekrpudeckum mpeoOpa3oBaTeIbHBIM YCTPOMCTBAM OTHOCSITCS YIPAaBIIEMbIC BbI-
MPSIMUTENH, TIPeoOpa30BaTeNId YaCTOTHI U IpYrHe. B HEpEeryIupyeMbIX IEKTPONPUBOIAX MPeod-
pa3zoBaTeNbHOE YCTPOMCTBO, KaK MPABUIIO, OTCYTCTBYET.



e) K)
Puc.2 Mexanuueckue nepedamounvie ycmpoucmea. a - peOykmop, 6 - 3y6uamo-peeunas
nepeoaua, 6 - 0apabaHHO-KAHAMHAsL nepeoaid; 2 - KPUBOWUNHO-ULAMYHHBIIU MEXAHUZM, O- pe-
MEHHAs nepedaya, e - BUHMOBas nepeoayd, ¢ - WapuKo-eUHmMosds nepedaid

DNeKTpUUecKoe MpeoOdpa3oBaTeIbHOE YCTPOHCTBO OOBIYHO MPEACTaBIseT coOoi mpeoOd-
pa3oBarenb, BBITTOIHEHHBIN HA CHIIOBBIX MOJYITPOBOJIHUKOBBIX MPUOOpPAX: HEYIPABISIEMBIX (IHO-
IIbl) U YIPABISIEMBIX (TUPUCTOPHI, 3aHpaeMble TUPUCTOPHI, OUTIONSPHBIE TPAH3UCTOPHI C U30JIH-
poBanHBIM BXozoM - IGBT, u npyrue).

DeKTpoABUTATENbHOE, TIEPEJaTOYHOE U MTPeodpa3oBaTebHOE YCTPOICTBAa 00pa3yroT CH-
JIOBOM KaHaJ 3JICKTPONpHUBoa (CM. prc.3) colepiKaluil JEeKTPHUECKYIO 9acTh (CeTh, peodpa-
30Bareib AJICKTPUUECKON SHEPTUH, IIEKTPOABHUraTeNb) M MEXaHHMYECKYI0 YacTh (TOABMKHBIN
AIIEMEHT, HalpUMep, POTOP M BaJl SJIEKTPOABHUTATENs, MEXaHWYeCKasl nepeaaya, pabouunii opran
MAIITHUHBI).

[ AMEKTPOMER A MexaaHue-
—] HHMECKHT Npe- CKOS [epean- TeXKONCIH-
ofpaseBarcny TMHOR YOT- weckid npo-
k"~ {anexrpogprre- poiictac uece
T' TenL) -.
1

Puc. 3. Cmpykmypa cunosoeo kanana snekmponpugooa

[Tpu paboTe IEKTPONPHUBOAA B JBUTATSIEHOM PEKUME DIICKTPUIECKas YHEPTHs, MOCTY-
naromnasi U3 CeTd, MpeodpazyeTcsi IEKTPOIBUTaTEIeM B MEXaHUYECKYIO DHEpPrHI0, KOTopas Ie-
pemaercss pabo4yeMy OpraHy MallMHBI M PACXOAYETCS Ha BBITOJHEHUE TEXHOJOTHYECKOTO TPO-
necca.

Knaccupukanus 3/1eKTpONIpuBoOI0B

DNEKTPONPHUBO/IBI, UCIOIB3YEMBIC B PA3IUYHBIX TEXHOJOTHYECKHX YCTAaHOBKAX, pa3HO-
00pa3HbI IO CBOMM (PYHKIIMOHATBHBIM BO3MOXKHOCTSIM, CXEMHOMY M KOHCTPYKTHBHOMY HCITOJI-
HEHUIO, CTENICHH aBTOMATHU3allM{, YTO CBSA3aHO C OOJBIIMM pa3HOOOpazueM pabodmx MaliuH.
Knaccugukarus 3JeKTpONPUBOIOB MO OTIEIBHBIM IPU3HAKaM JIaHa B Tadumie 1.

DNEKTPONPHUBO/IBI OBIBAIOT WHAWBHIYATLHBIMA U TPYNHOBBIMU. Eciu kaxapiii pabouwnii
OpraH MamuHbl PUBOJIUTCS B IEHCTBAE CBOUM DIIEKTPOIPUBOIOM, TO OH HA3bIBACTCS MHIUBU-



nyaiabHbIM. Takoil mpHUBOJ MOXKET ObITh OJHOJABUTATEIbHBIM, MO0 MHOTOABHraTelbHbIM. [Ipu
TPYIIIOBOM 3JIESKTPOIIPUBOJIC OJIUH JIBUTATEIb MPUBOJNUT B JIBI)KEHUE HECKOJIBKO paboumx opra-
HOB. [Ipu 3TOM yclokHsAETCS KMHeMaThyecKas 1enb pabouel MalluHbl U 3aTPYAHSIETCS YIpaB-
JeHue pabourMu OpraHaMu, T.K. JJIsl pa3[eIbHOTO YIPaBICHUs pa0OYUMHU OpraHaMu HEOOXO/IH-
MO MPUMEHSTH CIIEIHAIbHbIE MEXaHUUECKHUEe YCTPOUCTBA: yIpaBisieMble My Thl, KOPOOKH 1mepe-
nad, ppukmuonsl u ap. [1o Mepe pa3BUTHUS TEXHUKHU TPYIIIOBOM AJICKTPOIPUBO BCE OOJIBIIE BbI-
TECHSIETCS] UH/IUBUTyaIbHBIM.

Tabmuna 1
Knaccuguxauus asmomamu3suposannvlx 31eKmponpusooos
Knaccudukanuonnsiii [KnaccudurkannoHHble Tpaialiiu

IPU3HAK
[To yncny pabouux op-1. MuauBuayanbHbII
raHOB,  HIPUBOAUMBIX2. MHOIroaBUTaTEIbHBIN

HIIEKTPOIIPHUBOIOM
[To BUYy NBHKEHUS
HIIEKTPOJIBUTATEIS

1
2
3. ['pynnoBou
1. BpamarenbHOro ABM>KEHUs
2. JIuHenHbIid
3. MHOroKOOpJMHAaTHOIO ABM>KECHHUS
[To criocoOy coenuue- (1. PemyKTOpHBIA
HUS IBUTaTeNs ¢ pabo- 2. be3penyKTopHbIii
YUM OPraHOM 3. KOHCTPYKTMBHO-MHTETpUPOBAHHBIN
1
2
1
2
3
1
2
3

[1o perynupyemoctu Heperynupyemsiit

Perynnpyemslii

Perynupyemslii 10 MOMEHTY

Perynupyemslil mo ckopocTu

Perynupyemslii 110 ITOJIOKEHUIO

C py4HBIM ylIpaBICHUEM

C nostyaBTOMaTH4eCKUM YIIpaBICHUEM

C. 3amxnyToi1 CAP ckopoctu ¢ py4HBIM 33JJaHUEM HJIH C

3alaHHEM OT CHCTEMBI YIPABICHUS TEXHOJOTMYECKUM IIPOLEC-
COM
4. C zamxnytoit CAP mnonoxenus, obecreunBaroieidl TOYHOE
[MO3ULIMOHUPOBAHUE
5. C nporpaMMHBIM yIIpaBJI€HUEM
6. Cuensammii

[10 OCHOBHOMY KOH-
TpOJIMPYEMOMY Hapa-
METPY

[To Buny ynpasiieHus

J171s BBICOKOTOYHBIX MEXAHU3MOB M JUISI MAIIMH, pa0OTAIONUX B JMHAMUYHBIX PEXKUMAX,
CTPEMSITCSl UCKIIIOYAaTh MEXaHUYECKHUE TIEpeladil MEXTy BaJIOM JIBUTATEINs U pabOYUM OpTaHOM.
Takue 31eKTpONPUBOIBI HA3BIBAIOT Oe3pedykmopHuimu. Ilpu 3TOM, 0JTHAKO, BO3pacTaloT rabapu-
THI ¥ Macca MPUBOIHOTO JIBUTATES, TTOCKOJIBKY 3TH TTapaMeTPhl MMPU OJHOU M TOU K€ MOIITHOCTH
JBUTATENS MPUMEPHO 00paTHO MPOMOPIIMOHATFHBl HOMHUHATLHOM CKOPOCTH JABUTATEISL.

B mocnennue ronpl cTpeMsTCs KOHCTPYKTHMBHO OOBEIUHHUTH pabOuYMii opraH C MPUBOI-
HBIM 3JIeKTpoaBurateneM. lIpumepaMu Takux KOHCTPYKTHMBHO-UHTETPUPOBAHHBIX 3JIEKTPOINPHU-
BOJIOB SIBJISIFOTCSI MOTOP-KoJieca (11 TPAHCTIOPTHBIX CPEJICTB) U JIP.

HoBbIM HampaBiieHHEM B TEXHHUKE SIBISETCS CO3/IaHHME AJIEKTPOMEXAHUUYECKHX MOJYJIEH,
BKJTFOYAIONTUX B ceOst pabounii opraH, 3IEKTPOMEXaHHIECKOE YCTPONUCTBO (JABUTATEINb) C CUCTE-
MOW €0 PEryJMpOBaHUs U MUKPOIIPOLECCOPHOE YIIPABIIAIOLIEE YCTPOUCTBO. Takue MOIysu, Io-
Jy4YUBIIME Ha3BaHHE MEXATPOHHBIX, MPUMEHSIOTCS B poOOTax M CTaHKaX C YUCIOBBIM TMPO-
TPAaMMHBIM YIIpaBJICHUEM.

[TonsiTHe perynupyeMblil 3JEKTPONPUBOJ BKIIIOYAET B ce0sl BBIMOJIHEHHE CIEIYIOIINX

byHKUIM:



. yCTaHOBKa TPeOyeMOil CKOPOCTH B TIpe/ieNiaX 3aaHHOro THana3oHa;

. CTa0WIIN3alUsl YCTAaHOBJICHHOTO 3HAYEHHUS CKOPOCTH C 3aJaHHOW TOYHOCTBIO MPU
BO3MYIAIONINX BO3ICHCTBUSIX, HATIPUMED, K3MEHCHUN HAIPY3KU Ha BaJly JBUraTeIs;

. peryaMpoBaHUe MOMEHTA, Pa3BMBAEMOTO JBHTaTEe/IEM B JBUTATCIILHOM U TOPMO3-
HOM PEKUMaX, U YCKOPEHHUs (3aMeICHHs) IIPUBO/IA;

. dbopmupoBaHue TpeOyeMOro xapakTepa n3MeHeHHsI CKOPOCTH Bo Bpemenu a>=f(t)
C 3aJJaHHOU TOYHOCTHIO.

CoBpeMEHHOH TeHICHIIUEH SBIISIETCS BCe 00Jiee MIMPOKOE UCTIOIB30BaHUE PETYIUPYEMbIX
3JIEKTPOTIPHBO/IOB.

Ecnu nonoxenue pabouyero opraHa JIOJDKHO U3MEHSTHCS B COOTBETCTBHH C 33/IaHHEM, X a-
pakTep KOTOPOro 3apaHee HEM3BECTEH, TO (DYHKIIMEH SJIEKTPONPHBOAA B 3TOM Clydae SIBJISIETCSI
CIIe)KEHHE W OTpabOTKa 3TOTr0 3aJaHusi C HEOOXOMUMOH TOYHOCTBIO. Takoil AIEeKTPONpHBO
Ha3bIBACTCS CIICISIIUM.

O003HaueHNe KOMMYTAIIMOHHBIX YCTPOHCTB HKOHTAKTHBIX COeIMHEHUI HA JJIeK-
TPUYECKHUX CXeMax
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Bomnpocsl a1 caMmonpoBepku

1.
2.

Urto oTpakaroT MEXaHMYECKHUE XapaKTePUCTUKH JIBUraTels U paboueil MallluHbI?
Kak, ncnomnp3ys MexaHHUECKUE XapaKTePUCTUKH JIBUTATENS U paboyell MaIlIuHBbI,

OTIPENIETTUTh CKOPOCTh YCTAHOBUBIIIETOCS peXUMa PabOThl MAIIUHBI?

3.
4.

1s?

o

Bona?

Yo Takoe JKECTKOCTh MEXaHMUECKHUX XapaKTEPUCTUK, YTO OHA ONPEAEIAeT?
Kak xnaccuuumpyroTcst 37eKTpOIpUBOIBI IO BUAY IBUXKEHUS 3JIEKTPOJIBUraTe-

[TpuBeaute knaccupuKauio JIEKTPONPUBOJOB MO BUY YIIpaBIeHU?
Brimonnenue kakux QyHKIUN OMpeaesiseT MOHITHE PEryInpyeMoro 3JIeKTPOonpu-



_ IIpakTuyeckoe 3ansaTue Ne S
IMPUHIOMUIT AEUCTBUA MAILIUH U MEXAHU3MOB (3JIEKTPOHHBIE (PA-
JANO) AIIITAPATBI).

Bomnpochs! 1t TOATOTOBKH K CEMUHApY:

OJEeKTpOHHBIE anmapaThl

Pannoanmapatsl

Papguoynpasnenue

DJEeKTPOHHOE yIpaBiieHUe: chepbl IPUMEHEHUSI.
[TpuHIMI pabOTHI 3JEKTPOHHBIX ANIapaToB.

ardPE

IpakTnyeckoe 3ansitue Ne 6

MPUHIIAI JEMCTBUSA MAIIIMH U MEXAHHU3MOB (®OTORJEKTPOH-
HBIE AIIITAPATBI).

Bomnpock! 1t TOATOTOBKH K CEMUHAPY:

1. Anmapatsl (OTOIJICKTPOHHEIE.

2. YcTpoiicTBO (hOTORIEKTPOHHBIX allapaToB.

3. IIpuniumn paboTsl.

4. Cdepa npumeHeHUsT POTOIIEKTPOHHBIX YCTPOHCTB.

IIpakTnyeckoe 3ansaTue Ne 7

NPUHIAI JEMCTBUA MAILIUH 1 MEXAHU3MOB ( MATHUTHBIN

MNPUHLMUII JEMCTBUSA)
Bonpocs! Uit MOATOTOBKY K CEMHUHAPY:
1. MarauTHbII NpUHIUT paOOTHI.
2. JIOCTOMHCTBA U HETOCTATKU MEXAaHU3MOB C MAarHUTHBIM IPUHIUIIOM paboThI
3. Cdeppl npuMeHEHHs! YCTPOICTB ¢ MArHUTHBIM IMPUHIUIIOM PabOTHI.

IIpakTHyeckoe 3ansitue Ne 8
NPUHINAI JEMCTBUSA MAIIIMH 1 MEXAHU3MOB (TEPMUUYECKHHN)

Bomnpocs! 1151 TOATOTOBKY K CEMUHAPY:

1 Tepmuueckuil npuHIKI pabOTHI.
2 Cdepsl mpuMeHEHUST YCTPOMCTB C TEPMHUYECKUM MTPHHIIUTIOM PaOOTHI.
3 JIOCTOMHCTBA U HETOCTATKU TEPMHUUYECKOTO PUHIIUIA PAOOTHI.

IIpakTnyeckoe 3ansaTue Ne 9
MPUHIHAII JEMCTBUA MAIIIMH U MEXAHU3MOB ( ONTHYECKHW)

Bomnpocs! 1t TOATOTOBKH K CEMUHApY:

1 OnTryeckuii MPUHIUT PaObOTHI.

2 Cdepsl npuMeHEeHUs! YCTPOMCTB C ONTHYECKUM ITPUHLIUIIOM PaOOTHI.
3 JlocTOMHCTBA M HETOCTATKA ONTHYECKOTO Crtoco0a padoThI.



IIpakTnueckoe 3ansaTue Ne 10
NPUHINAI JEMCTBUA MAIIIMH 1 MEXAHU3MOB (AKYCTUYECKHI)

Bomnpocs! 111 TOATOTOBKY K CEMUHAPY:

1 AKYyCTHYECKUH TTPUHITUI paOOTHI.
2 Cdepsl npumMeHeHUs! YCTPOMCTB C aKyCTUYECKUM MTPUHLUTIOM PaOOTHI.
3 JIOCTOMHCTBA ¥ HEAOCTATKH aKyCTHUECKOTO IPHHIUIA PAOOTHI.

IIpakTuyeckoe 3ansaTue Ne 11
PBIYAKHBIE MEXAHU3MBbI. KYJIAYKOBBIE MEXAHU3MbI.

He.]'lb U 3aJa94 NPAKTUHYECKOI0 3aHATUH
I/ISY‘H/ITB IIPUHIAIT pa6OTH MCXAaHU3MOB, HAYYHUTHCA BBI6I/IpaTB H COCTaBJIATb CTPYKTYp-
HBIC CXEMBbI, IPUMCHATH MCXaHU3MBbI B IIHSafIH-HpOeKTaX

Teopernyeckas 4acTb

IIpoexTHpoBaHNE MEXaHU3MOB MPEACTABIAET COOOM CIOXKHYIO KOMILIEKCHYIO MpoliemMy,
pelieHre KOTOpoil pa30MBaeTcsi Ha HECKOJIBKO ITAroB.

IlepBbIM 3TanOM MPOEKTUPOBAHUSA SBISAETCS BBIOOP KMHEMAaTHUYECKON CXEMbl MEXaHU3Ma,
KOTOpas Obl oOecrieunBaa TpeOyeMbIid BU JIBHXKEHUS M €r0 3aKOH.

Ko BropoMy 3Tamy npoeKTUpOBaHUSI OTHOCUTCS pa3padOTKa KOHCTPYKTOPCKUX (hOpM Me-
XaHU3Ma, 00EeCTIeYMBAIOIUX €0 IPOYHOCTh U JIOJITOBEYHOCTb.

TperbuM 3TanoM NpPOEKTUPOBAHUS SBISETCS pa3paboTKa TEXHOJOTHYECKUX U TEXHHKO-
HDKOHOMHYECKHX IOKa3aTesiel IPOSKTUPYEMOI0 MEXaHNU3Ma.

B Teopun MexaHH3MOB B OCHOBHOM pacCMaTpUBAIOTCSA M PELIAIOTCS 3a1ay EPBOro 3Ta-
na IPOEKTUPOBAHUS, C MOMOUIBI0 KOTOPBIX pa3padaThIBAIOTCSI KHHEMATUYECKHUE CXEMbI MeXa-
HU3MOB, BOCIIPOU3BOASIINX TPeOYyeMblil 3aKOH ABHKEHHUSL.

[IpoekTupoBaHre MexaHU3Ma HAYUHAETCS ¢ BbIOOpa CTPYKTypHOU cxembl. Ee BeIOuparoT
U3 CIPAaBOYHBIX MAaTEPUAJIOB WK pa3pabaThIBalOT HA OCHOBE aHAJIN3a BUJIOB JIBUKEHUS, KOTOpPbIE
JIOJIKHBI OBITH peaT30BaHbl. ITOT ATAl MPOCKTUPOBAHUS HA3bIBAETCS CTPYKTYPHBIM CUHTE30M.

Ecmu mMeeTcst HeCKOJIBKO CTPYKTYPHBIX CXEM Pa3IMYHBIX MEXaHW3MOB, MPHUTOIHBIX IS
peanu3anuu TpedyeMbIX MapaMeTpoB, TO U3 HUX CIIEAYeT BHIOpaTh Hanbosee moaxoasmyto. Paz-
pabOTYMK JOJDKEH, XOTS OBl B IIEPBOM NPHOIMIKEHUH, OIICHUTh KHHEMAaTHYECKHE, CHIIOBBIE, TOY-
HOCTHBIC M JIpYTH€ XapaKTepUCTHKH MEXaHW3Ma, YTO 3apaHee CeaTh JOCTaTOYHO TpyaHo. Ha
HPAKTHKE BHIOOP CTPYKTYPHOH CXEMBI MPOM3BOIUTCS Yallle BCETO HAa OCHOBE MPEANIECTBYIONIETO
OTIbITA, 3HAHWN WM MHTYHIMH MPOEKTUPOBLIMKA. IIpu OorpoMHOM MHOrooOpa3uH CXeM OJHHUX
TOJBKO PHIYKHBIX MEXaHU3MOB TAKOW IBPUCTHYECKUI MOAXO K MX BBIOOPY ompaBaaH. OnHaKo



JIAJIEKO He BCErja MPOEKTUPOBIIMK BBIOUPACT yAUHYIO CTPYKTYPHYIO CXEMY, O YEM CBHUETEIIb-
CTBYIOT KOHCTPYKIHUHN HCKOTOPBIX CYHICCTBYIOIIUX MCXAHU3MOB, IMPUMCHACMBIX B MalllMHAX H
npubopax. Bompoc o pannoHaabHOM BBIOOpE CTPYKTYPbl IPOEKTUPYEMOTO MEXAaHHU3Ma CPaBHHU-
TEJILHO CIIOXKEH, TIOCKOJIBKY OH TPYIHO MO AaeTCs (hOpMaTU3aLUH.

ITocne BbIOOpa CTPYKTYPHOH CXeMbl MEXaHU3Ma ONPEIEIAIOT T€OMETPUUECKHE pa3Mephl
3BeHBEB. [IpH 3TOM yUUTHIBAIOTCS B OCHOBHOM KMHEMAaTUYECKHE (QYHKIIMH, KOTOPHIE JOKEH pe-
aJIM30BaTh MEXaHU3M. DTOT 3Tall IPOCKTUPOBAHMS HA3bIBAKOT ATAIIOM KMHEMAaTU4YECKOIO CHHTE3a
MEXaHMU3Ma, B paMKaX KOTOPOT'O OIPEAEISIOT OTHOCUTENIbHBIE pa3Mephl 3BEHBEB, T. €. OTHOLIE-
HUE FeOMETPUYECKUX PA3MEPOB 3BEHBEB K pazMepy OQHOro M3 HuX. OTHOCUTENbHBIE T€OMETPHU-
YECKHUE pa3Mephl 3BEHbEB Ha3bIBAIOT FT€OMETPUUECKUMHU [TapaMETPaMU MEXaHU3MA.

CTpyKTypHBII U TEOMETPUUYECKUNA CUHTE3 TIO3BOJISIET MOJIYUYUTh KHHEMATUYECKYIO CX

€My MEXaHH3Ma, OTBEYAIOIIYI0 TPEOOBAaHUSAM, NPEABSIBISIEMBIM K MPOCKTUPYEMOMY Me-
xaHu3My. Takum oOpa3oM, 3aaua NPOSKTUPOBAHUS MEXAHHU3MA SBIISIETCS CIOXKHOM, MHOronapa-
METPUYECKOM, MPUYEM YUCIIO MCXOAHBIX NAapaMEeTPOB MEXaHMW3Ma, KaK MPaBHIIO, OOJBIIE YUCIIa
MCXOJHBIX JAaHHBIX, [I03TOMY YaCTbIO IIapaMETPOB IIPUXOAUTCS BAPbUPOBATh.

BI/II[BI MCXaHHU3MOB

l Nepbuvnsie nepedamoynere MEXONUIMY ]
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Kaaccudukanus pplyaskHbIX MeXaHU3MOB

[To npuHIUIY UCTIOIB30BAHUS PHIYAKHBIE MEXAHU3MBI JIEJIATCS Ha CIEAYIONINE TPYIIIbI.

1. IlepenaTounbie MEXaHU3MBI, PEATTH3YIONINE 3a1aHHYI0 (DYHKIIMOHAIBHYIO 3aBUCHMOCTD
MEXAY MOJOKEHUSIMU BXOTHOTO M BBIXOJHOTO 3BE€HHEB MEXAaHM3Ma WM MEXIY UX NEepeMEIleHU-
SMU.

2. Hampapnsiolme MEXaHM3Mbl, B KOTOPBIX TOYKa HAa 3BEHE, COBEPIIAIOIIEM CII0KHOE
JBUXXCHUC, HCpGMGHIaCTCSI HpI/I JABUKCHUU MEXaHHU3Ma 110 SaI[aHHOﬁ TpaeKTopI/II/I.

Pemrenne yka3zaHHBIX 3a/1a4 CUHTE3a PhIYa)KHBIX MEXAHU3MOB C HU3LIMMU [MapaMU MOKET
BECTUCH KaK TpapiuecKuMU, TaK U aHATUTHICCKUMHU MeToaMu. BriO0op MeTo/1a B 3HAYNTEIBHOM
Mepe 3aBHCHUT OT T€X YCJIOBUMN, KOTOPbIE MOCTABICHBI IPU MPOCKTHUPOBAHUH (B YACTHOCTH, TOY-
HOCTh). ['paduueckre MeTOAbl HATJISIHEE U MPOIIE C TOYKH 3PEHUS, HO HEJJOCTATOYHO TOYHEI. B
MOCJIEIHEE BPEMS IOCTATOYHO Pa3BUTHI U IIUPOKO UCTIOIB3YIOTCA aHATUTHYECKHUE METO/IbI C HC-
nmoyiL3oBanneM DBM.

IIpuMeHeHne PHIYAKHBIX MEXAHN3MOB

JTOMKPAT JJIs1 ABTOMOBNJIA







[NPUMEHEHUE PbIYAKHbBIX MEXAHN3MOB B KOHCTPYKIIM MEXAHU3MA
CTEKJIOITOABEMHHNKOB

Bonpocs! 1U1s1 CAMOKOHTPOJIS

1. Kak kinaccupuupyroTcsi pbluakHble MEXaHU3MBbI?

2. O06yacTh NPUMEHEHUS PHIYKHBIX MEXaHU3MOB?

3. UTo no3BOJISET NOTYUUTh CTPYKTYPHBIA U T€OMETPUUYECKHI CUHTE3 MeXaHu3Ma?



Ky.]]a'-IKOBbIe MEXaHU3MbI
Ha3znauenue u 00;1aCTh NMNPUMEHECHUSA

KynaukoBbie MeXaHU3MBI:

KynaukoBbIM Ha3bIBAETCS TPEX3BEHHBIN MEXAHW3M C BbICIIECH KHHEMATUYECKOUW Mapoit
BXOJ/IHOE€ 3B€HO KOTOPOT'0 Ha3bIBAETCS KYJIAUKOM, a BBIXOJHOE - TOJIKaTesIeM (M1 KOPOMBICIIOM).
Yacro 17151 3aMEHBI B BbICIIIEH ITape TPEHUS CKOJIBKEHUS TPEHUEM KaueHHUS! U YMEHbBIIEHUS N3HO-
ca, KaK KyJilauka, TaKk 1 TOJKaTessl, B CXeMy MEeXaHHW3Ma BKIIIOYAIOT IOMOJIHUTENBHOE 3BEHO - PO-
JIMK ¥ BpallaTeJIbHYI0 KHHEMaTH4ecKyIo napy. [loaBukHOCTh B 3TON KHHEMaTHYECKOH Iape He
MU3MEHSET NePeJaTOYHBIX (PYHKIIMA MEXaHU3Ma | SIBJIICTCS MECTHON MOJIBUKHOCTBIO.

Ha3nauyeHue u 00J1aCTh NPUMEHEHUS:

KymnaukoBble MexaHU3MBI MPEAHA3HAYCHBI JIJIS PeoOpa30BaHusl BpaIaTeIbHOTO WU T10-
CTYINAaTENbHOTO ABM)KCHHS KyJIauKa B BO3BPAaTHO-BpAIIATEIbHOE WM BO3BPATHO-TIOCTYNATEIbHOE
JBIDKEHUE TosKaTens. [Ipu 3Tom B MexaHu3Me ¢ ABYMs TIOJIBHYKHBIMU 3BEHBSIMU MOKHO pealiv-
30BaTh IPeoOpa3OBaHue IBIKEHUS MO CJI0KHOMY 3aKOHY. Ba)KHBIM MPerMyIIECTBOM KYJIauyKo-
BBIX MEXaHU3MOB SIBJIIETCSI BO3MOXXHOCTb OOECIICYEHHS TOUYHBIX BHICTOEB BBIXOJITHOTO 3BEHA. DTO
MPEUMYIIECTBO OMPEACTUIO UX IIHPOKOE MPUMEHEHHE B MIPOCTEHIINX YCTPOUCTBAX IIUKIOBOM
ABTOMATHKH M B MEXaHHMYECKUX CUCTHO-PEIIAIININX YCTPOUCTBAX (apru(MOMETPHI, KaJIeHIapHBIC
MexaHu3Mbl). KynaukoBbie MEXaHU3MbI MOKHO Pa3/IeIUTh Ha JABE rPyHIbl. MexaHu3mMbl IepBOi
00€ecCIeunBarOT NEPEMEIICHUE TOJIKATENS M0 3aJJaHHOMY 3aKOHY JBIKEHUs. MeXaHU3Mbl BTOPOU
rpynmnbl 00ecreunBarOT TONBKO 33/1aHHOE MAaKCHUMAaIIbHOE MePEMEIIEHUE BBIXOIHOTO 3BE€HA - XO]1
tonkatens. [Ipu 3TomM 3aKoH, 110 KOTOPOMY OCYILIECTBIIIETCS 3TO TIEPEMEIICHHUE, BBIOUpAETCs U3
HaOOpa TUIIOBBIX 3aKOHOB JIBWKEHUS B 3aBUCHMOCTH OT YCJIIOBUM IKCIUTYaTallMH U TEXHOJIOTHH
W3TOTOBJICHHUS.

. Knacecndukanus Ky1a4koBbIX MEXaHH3MOB.

KynaukoBble MEXaHU3MBI KJIACCUDUITMPYIOTCS 10 CIETYIONIUM MTPU3HAKAM:

. 10 PacIoJIOKEHUIO 3BE€HbEB B IPOCTPAHCTBE
MIPOCTPAHCTBEHHBIC
MJIOCKUE
MO IBMXKCHUIO KyJlauKa
BpallaTeabHOe
MOCTYIaTebHOE
BUHTOBOE
O IBMYKCHHIO BBIXOJTHOTO 3BEHA
BO3BPATHO-TIOCTYIATEIBHOE ( C TOJIKATEJIEM)

BO3BpaTHO-BpalaTeabHoe ( ¢ KOPOMBICIIOM)

M0 HAJIMYUIO POJTUKA

C POJMKOM

0e3 ponnka

Mo BUY KyJIadka

JIMCKOBBIN (TIIIOCKUIN)

TWIMHAPUYECKUN

KOHOUJI (CITOKHBINA MTPOCTPAHCTBEHHBIN )

o (opme paboueii MOBEPXHOCTH BBHIXOJAHOIO 3BEHA
I0cKas

3a0CTpeHHas

UTHHPAYECKAs

chepuueckas

9BOJILBEHTHAS

0 CIOCO0Y 3aMbIKaHHUS JIEMEHTOB BBICIIEH Maphbl
CUJIOBOE

FeOMETPUUECKOE

®¢ O O ®©¢ O O O ® O O

® O O

®¢ O O 0O O O ¢ O O O

o O



o

T TLAMRC AT BTk HH L
BRI KYNAYKOBLIN MEXAHHAIWMOE
MEGE T T i b b o T roucnt o ool ion S

I.I_Fll:l'l:l:'r"\llﬂ'l-._l_’llm- o ¥ o i e i 1 R L el
IS NPT L LY T L ST FEOTL
L ] (== R

EHLES MIGCKHE KYNANSOE B MEXAHAINDE

2 !- [ 2
1 Ve ..,..ﬁ .
T

e

He praraan ol umm g ee Lipossss pu o) 8 peges e

[a=at o b e et I =T
Lt LB e e e [ O T T T S | DT LTI
bbbl B el Ty Tilisin il = [ Mool o eieieleil

Bl EEQUMBIX JEEHLER

[

oy
Hromes-amad Tonea e Meelerme Imrsines Porvecssy orsrens Moo Tones Tens.
| B T Pl | Pl T i i | Fpil il [
EEe TR THET ral el ™ Pl P " i DE A My
0. Y ey,
[ IRTCE ToFEE T L g =3

IIpu cnnoBOM 3aMbIKaHUM YJAJIEHUE TOJKATENS OCYLIECTBIISIETCS BO3IEHCTBUEM KOH-
TaKTHOI MOBEPXHOCTH KyJlauKa Ha TOJIKAaTes b (BEe1yIllee 3BEHO - KYJIauoK, BEJOMOE - TOJIKATENb).
JIBr>KeHue ToNKaTels Ipy COMMIKEHUH OCYILECTBIIIETCS 3a CUET CHIIbI YIIPYTOCTH MPYKUHbI UIIH
CHJIBI BECA TOJIKATENS, IIPHU OTOM KYJIA4OK HE SABJIIETCS BEAYIUM 3BeHOM. [Ipu reomerprueckom
3aMbIKaHNUHU JBUKCHHUE TOJIKATENS IPU YJAJIEHUN OCYILECTBISETCS BO3AEUCTBUEM HApYKHOM pa-
0odell TOBEPXHOCTH KyJIauka Ha TOJKATEIb, IIPU COJIMKEHNH - BO3JICHCTBUEM BHYTPEHHEN pabo-
yell TOBEPXHOCTH KyJlauka Ha Tojkaresb. Ha o0enx ¢azax JBHXKEHUS KylTayoK Beayllee 3BeHO,
TOJIKATEIIb - BEJOMOE.

KynaukoBslii Me- KynaukoBblil MexaHu3M
XaHU3M C CHJIOBBIM C F€OMEeTPUYECKUM
3aMbIKAaHHEM 3aMbIKAHUEM BBICILIEN

BBICILICH Mapbl mapbl



Bonpocs! 1J1s1 cCaMOKOHTPOJIA

HazHnauyeHnue KyjaaukoBOro Mexanusma?

O6uacTh IpUMEHEHUS KYJIayKOBOIr0 MeXaHu3Ma?
Knaccudukanus KynauykoBbIX MEXaHU3MOB?
OcHoBHbIE TapaMeTPhI KyJIaYKOBOI'O MEXaHU3Ma
Kaxkoii Kysnauek Ha3bIBalOT NPOCTPAHCTBEHHBIM?

orwdPE
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OPUKIIUOHHBIE IIEPEJJAYHN

@pHKLMOHHAS NIepelaya — MEXaHU4YeCKas Iepeaada, CryKallas Uil Iepeadyd BpalaTelib-
HOTI'0 JAB)KEHMS (WU JUIS [TpeoOpa30BaHusl BPAIlATEIbHOIO JBHKEHUS B IOCTYIATEIbHOE) MEXITY
BaJIaMU C [TIOMOIIIBIO CUJI TPEHUS, BOZHUKAIOIIMX MEXAY KaTKaMU, LIUJIMHIPaMU WIM KOHycaMy,
HACa)KCHHBIMH Ha BaJIbl M MPUKUMAEMbIMHU OJIUH K P yroMy.

OpuKIMOHHBIE TIEpejaun COCTOST U3 IBYX KaTkoB (puc.l): Bexymero 1 u Begomoro 2,
KOTOPbIE MPHKUMAIOTCS OJIUH K JIpyroMy cuiioi Fr (Ha pucyHKe — IPYXUHOM), TaK 4TO cuja
TpeHust F; B MecTe KOHTaKTa KaTKOB JJOCTaTOYHA I IepeJaBaeMoi OKpYKHOU cuibl Ft.

Puc.1. Huannapuyeckasi ppuKkuHoOHHAs Nepeaaya: 1 — Beayuuii KaTtok; 2 — Be-
JOMBIIl KATOK

YcnoBue paboTocnocoOOHOCTH Mepeaayu:
Fi >F
f t (1)

Hapymenue ycnosus (1) npuBoauT Kk OyKCOBaHUIO U ObICTPOMY U3HOCY KaTKoB. J[is To-
ro 4ToOBI MepeaTh 3aJJaHHOe OKPY)KHOE ycuiue Ft., ppuKIMOHHBIE KaTKU HAJ0 IPUXKATh JPYT K
Jpyry ycunueM Fr Tak, 4ToObl BO3HUKAIOIIAs IPU 3TOM cuiia TpeHus: F; Obu1a Ob1 O0JIbIIE CHITBI

Ft. Ha BennuuHy ko3¢ dumenTa 3anaca cuenjaeHus [, KOTOpblii IPUHUMAIOT paBHbIM [3 =
1,25...2,0.

3HaueHus: KO3PpPUIUEHTA TPEHUSI MEXKAY KaTKaMU B CPETHEM:

- CTaJIb WM YYyTYH 10 Koxke win peppono nacyxo f=0,3;

- 1o xe B macie f =0,1;

- CTaJIb WM YyTYH I10 CTali Win 4yryny Hacyxo f = 0,15;

- to xe B macie f = 0,07.

IToncTaBuB 3TH 3HAYCHHS B ypaBHEHUE, MOXKHO YOEIUTHCS B TOM, YTO YCHIIME PHXKATUS
(PUKIIMOHHBIX KATKOB BO MHOTO pa3 MPEBBIIIAET NIepeIaBaeMoe OKPYKHOE yCHITHE.

DpukyuorHvle nepedayu Kiaccuguyupyrom no ciedyiouum NPU3SHAKAM.
1. ITo Ha3HauYeHUIO:

- C HEPEerYJIMPYEeMbIM TepeIaTOuHbIM yrciioM (puc.1-3);
- ¢ 6eccTyneHuaThIM (IUTAaBHBIM) PETYJIMPOBAHUEM MTEPEIATOYHOTO YUCIIa (BApHATOPHI).

% s




Puc.2. Huauuapuyeckasi ppUKIMOHHAS Mepeaaya ¢ KaTKAMU KJIMHYATOH (PopMbI

Puc.3. Konnyeckass QpuKIHOHHAA Nepenadya

2.11o B3aMMHOMY pacIOJIOXKEHHUIO OCell BaJIOB:

- HHJIMHJPUYECKHUE MM KOHYCHBIC C MapaJuiebHbIMU ocsiMu (puc.1, 2);

- KOHUYECKHUE C IepeceKatouuMucs ocsiMu (puc.3).

3. B 3aBucumocTty 0T ycnoBuil paboThI:

- OTKPBITHIE (paboTaIOT BCYXYIO);

- 3aKpbIThIE (PabOTAIOT B MACJISIHOM BaHHE).

B OTKpBITBIX (PUKIIMOHHBIX Mepeaadax KodpduieHt Tpenust f Bhlie, IPUKUMHOE

ycuire KatkoB Fn MeHbIe. B 3akphITBIX (PUKIMOHHBIX TTepeiayax MacisHas BaHHA o0ecTieyn-
BaeT XOPOLIMM OTBOJ TEILIA, 1€]1AaeT CKOJIbKEHNE MEHEE ONIaCHBIM, YBEJIMYMBACT JOJIOBEYHOCTh
IepeIayn.

4. ITo npuHLMITY AeHCTBUA:

- HEPEBEPCUBHBIE,

- PEBEpPCUBHBIE.

5. Paznu4aroT Takke neperayu ¢ MOCTOSHHBIM MM ABTOMATHYECKUM PETYIHPYEMBIM
IpUXKATHEM KaTKOB, C IPOMEXKYTOUYHBIM (ITapa3UTHBIM) (PPUKIIMOHHBIM 3JIEMEHTOM MM O€3 HEro.

Hocmouncmea ¢ppuxyuonnvix nepedau:

- IPOCTOTAa KOHCTPYKIIMU U OOCITYKUBaHUS;

- IUTABHOCTD Mepeayuyl IBUKEHUS U PEryIUpOBaHMsI CKOPOCTU U OECIIyMHOCTb PaOOTHI;

- OoJIpLIME KHHEMAaTHUYECKHE BO3MOKHOCTH (ITpeoOpa3oBaHue BpalaTeIbHOTO IBHKEHUS
B IIOCTYyHaTeIbHOE, OECCTyIeHYaToe H3MEHEHHE CKOPOCTH, BO3MOXKHOCTh PEBEPCUPOBAHMS Ha
XOJly, BKJIIOUEHHUE U BBIKJIIOUEHHE Mepeaaun Ha X0y 0e3 OCTaHOBKH);

- 3a CYET BO3MOXKHOCTEH MPOOYKCOBKH Iepeada 00J1agaeT NpeioXpaHUTeIbHBIMUA CBOM-
crBamu. OiHaKO MOCIIe MPOOYKCOBKH Tepeayda, Kak IpaBuiIo, pe3K0 yXyAIIaeT CBOM Ka4ecTBa -
MOSBIISIIOTCS JIBICKM Ha KaTKax, HEPABHOMEPHO CpadaThIBatOTCs (PUKIIMOHHBIE TOBEPXHOCTU U
T.11. [lo3TOMY HCITOIB30BaTh MPOOYKCOBKY KaK IMPETOXPAHUTEIBHOE CPEACTBO HE PEKOMEHIYET-
cs;

- OTCYTCTBHE MEPTBOTO X0/1a TIPH PEBEpCe Mepeaayn;

- PAaBHOMEPHOCTH BPAIICHHUS, YTO YJOOHO AJIsi MPUOOPOB;

- BO3MOYKHOCTB O€CCTYIIEHUATOTO PETryIMPOBaHHS IEPEIATOYHOTO YHCIIa, TPHYEM Ha XO-
1y, 0e3 0CTaHOBKHM Iepeayu.

Heoocmamxu:

- HETIOCTOSTHCTBO TIEPEAATOYHOTO YHCIIa N3-3a TPOCKAIIb3BIBAHHS,

- He3HAUUTENbHAS MepeiaBaeMasi MOITHOCTh (OTKpBITHIE Tiepeaaun - 10 10-20 kBT; 3a-
kpbIThIe - 10 200-300 xkBT);

- JUIsl OTKPBITBHIX Nepenad cpaBHUTENbHO HU3KuM KI1/1;

- 00JIbLIIOE M HEPAaBHOMEPHOE M3HAIIMBAHUE KATKOB MTPH OYKCOBAHUH;

- HEOOXOIUMOCTH PUMEHEHHSI OTIOP BAIOB CIEIHUAILHON KOHCTPYKIIHH C IPHKUMHBIMH
YCTpOHCTBaMH (9TO JIeJIaeT Iepeaady rpoMO3IKON);

- ISl CUJIOBBIX OTKPBITHIX Iepead He3HAYUTENIbHAs OKpYKHas cKopocTh (V< 7 - 10 m/c);



- bonpmme HAarpy3Ku Ha BaJibl U IIOAIIHUIIHUKA OT HpH)I(HMHOﬁ cuibl F , UTO YBCIUYHUBACT

UX pa3Mepbl U JIeJaeT nepeiayy rpoMo3AKoi. ITOT HEJOCTaTOK OTPAHUYUBAET BEIMYUHY TIEpe-
JaBaeMO# MOIITHOCTH;

- OoJIplIIME TTOTEPU HA TPEHHUE.

Mamepuanbi KamKo8 QPUKYUOHHBIX Nepeoa.

K Marepuanam Tpymuxcsi HOBEpXHOCTEH KaTKOB MPEABIBIIAIOT CIAEAYIOIINE TPeOOBaHUS:
BBICOKHE U3HOCOCTOHKOCTH, XOPOIIIEH TETIOMPOBOIHOCTHIO, IIOBEPXHOCTHAS IPOYHOCTh, KOA(-
¢durment Tperus f (Bo uzbekaHue OOIBIINX CUIT CKATHUS ), MOYJIb YIPYrocTu E (4T0OBI 110~

I13a/IKa KOHTAKTa, a 3HAYUT U IOTEPU Ha TPeHUE OBLTN MaJjbl), BIArOCTOMKOCTH U BO BpeMsi pabo-
Thl HE 3aCaJIUBATHCS.

[IpuMeHsIOT cenyrone coueTaHuss MaTepuasos.

1. J171s1 GBICTPOXOHBIX 3aKPBITHIX CHIIOBBIX IIE€peay — 3aKaJleHHasl CTallb 10 3aKaJeHHOM
ctanu (cramu HIX15, 40XH, 18XI'T u ap.). Takoe coueranue odbecreunBaeT HauOOIBIIYIO0 KOM-
NaKTHOCTb Nepeadu, Ho TpeOyeT 0oJiee TOUHOT0 U3rOTOBJIECHHUS M MaJIbIX IapaMEeTPOB LIEPOXO-
BATOCTH MOBEPXHOCTEM.

2. JIns OTKPBITBIX TUXOXO/HBIX CUJIOBBIX Ilepeiad — 4yryH no uyryny (CU15; CH20;
CU25 u ap.) wiau 4yryH no cranu. Yarie npuMeHsI0T Yyr'yH 10 CTalH, YTO 00eCreYnBaeT MEHb-
IMIMH IIyM IpU paboTe nepenavy.

3. Jlsig ManoHarpy>K€HHBIX OTKPBITHIX I1€peiad, He TPeOyIoImUX O0NbIION JOIrOBEYHO-
CTH, — TEKCTOJIUT, FeTUHAKC UM (pUOpa 1O CTAIM UM IO YYT'YHY.

Takoe coueraHre MaTepUaIIOB MMO3BOJISIET YMEHBIIUTH TPEOOBAHUS K KA4eCTBY 00pabOTKU
KOHTAaKTHUPYIOIIMUX TOBEPXHOCTEH, TaK KaK OHU XOpOLIO IpupadarbiBatoTcs (puc.4, B).

a) 6) B) )
Puc.4. MaTepuanbl Tpymuxcsi NoBepXHocTeil KAaTKOB: @, 6 — pe3uHa; ¢ — puodpa; 2
— KOKa

4. Jlns nepenaun HE3HAUUTEIbHBIX BPAllaTEIbHBIX MOMEHTOB — KOa, pe3UHAa, IPOPe3u-
HEHHas TKaHb, GeppoIo, TIacTMacca Mo cTaiau Wik 9yryHy. OJIMH U3 KaTKOB H3TOTOBJISIOT U3
CTaJIi WM YyTyHa (4Yalre BeIOMBIii), a BTOPO MOKPHIBAIOT OJJHUM U3 TIEPEUNCICHHBIX HEMETa-
JMYECKUX MaTepuaios (puc.4, a, 0, 2).

Pa3paboransl crienuanbHble PPUKIIMOHHBIE MJIACTMACCHI ¢ aCOECTOBBIM U IEJUTIOI03HBIM
HaIOJTHUTENIeM, KOd(DPUIIMEeHT TpeHus KOTOphIX gocturaet 0,5.

bosiee HanéxHBI epenaun, y KOTOPbIX BEAYIIMI KaTOK TBEPHKE, YEM BEIOMBIN, T.K. TOTa
MpU IPOOYKCOBKE HE 00Pa3yIOTCS JIBICKH.

[TpumensroTcst 0Ope3MHEHHBIE KaTKH, OJJHAKO UX KOI(DPUIIMEHT TPEHUS MagaeT ¢ pOCTOM
BJI&JKHOCTH BO3/IyXa.

J7is KpyTHBIX Tiepeiad MPUMEHSIOT TPECCOBAaHHBIN acOecT, MPOPE3NHEHHYIO TKaHb U KO-

KY.

Bonpocsl 111 caMOKOHTPOJIS

- 3a cu€T KaKuX CUJI MePearoT JBMKEHUE (PPUKLIMOHHBIC Iepeaadn?
- KakoBbI 1OCTOMHCTBA U HENOCTATKU (PUKIIMOHHBIX Iepenay?

- KakoBbI OCHOBHBIE BU/IbI ITOJIOMOK (PPUKIIMOHHBIX Tiepeaay?



- Uem otnuyarorcs PpUKIITMOHHBIE BAPUATOPHI OT KOPOOOK ckopocTer? O0nacT ux MpH-
MEHEHHUsI?

- Kakue marepuansl npumMeHstores Uit GpUKIIMOHHBIX nepeaay?

- Kakue ycrpoiicTBa Ha3bpiBatoT Bapuaropamu? X Ha3HaueHHe.

IIpakTnyeckoe 3ansaTusa Ne 13
3ybuarple (IUMJIMHAPUYECKHE, BAHTOBbIE, KOHNYECKHE) MeXaHHU3Mbl

3y0uaTble nepexavyu

Oouwue ceedenun u Kraccugpukayus 3y0uamoix nepeoay

Mexanusm, 8 KOMOPOM 08a NOOBUNCHBIX 36€HA ABNAIOMCS 3YOUAMBIMU KOAECAMU, 00PA3VIO-
WUMU C HENOOBUICHBIM 36EHOM BPALYAMENLHYIO WU NOCMYNAMENbHYIO NAPy, HA3bI8Aom 3y0uamotu
nepedaueti (puc. 1).

Puc. 1. Buasl 3y0uarbix nepeaav: a, 6, 6 — UMJIMHAPUYECKHUE 3y0UuaThie nepeaayn
¢ BHEIIHUM 3alellIeHneM; 2 — peevyHas nepeaada; 0 — OMJIMHAPUYECKas nmepeaada ¢
BHYTPEHHHUM 3alelJieHueM; e — 3y0uaTasi BAHTOBASA Nepenayda; xc, 3, 4 — KOHHUYEeCKHue
3y0uaThble mepeaaym; K — rUNOUJAHAs Mepeaayda

B GonpimHCTBE ciy4yaeB 3yOuaTasi epeiaya clyKUT I Mepeladdl BpalaTeaIbHOro
JIBUKEHHS. B HEKOTOPBIX MeXxaHU3Max 3Ty Nepeady NpUMEHSIOT Ui TpeoOpa3oBaHusl Bpala-
TETHHOTO JBUKEHHSI B MOCTYMATENbHOE (MM HA000pOT, CM. pucC. 1, 2).

3y0uarkle rmepenadn — HanboJiee paclpoCTPAHCHHBIN THIT ITepeiad B COBPEMEHHOM Ma-
NIMHOCTPOEHUH U MTPUOOPOCTPOSHUH; UX IPUMEHSIOT B ITUPOKUX JHAMa30HaX CKOpocTeH (110
100 m/c), MOIITHOCTEH (110 TECITKOB THICSIY KHJIOBATT).

OcHnognble docmouncmaea 3y64amsix nepeday 1o CPaBHEHUIO C APYTUMU TIepejadaMu:

- TEXHOJIOTUYHOCTb, IIOCTOSTHCTBO MEPEAATOYHOTO YHCIIA;

- BBICOKAsI HArpy304Hasi ClIoCOOHOCTb;

- Beicokuii KIT/] (mo 0,97-0,99 nyst ogHO# mapsl Kosiec);



- MaJjible TabapUTHBIE pa3Mephl MO0 CPAaBHEHUIO C IPYTUMH BUIaMU Niepeay Mpu paBHbIX
YCIIOBHUSIX;

- OoJtbLIIast HAJIEKHOCTH B paboTe, MPOCTOTA OOCITYKUBAHHUS;

- CPaBHHUTEIILHO MaJjible Harpy3KU Ha BaJIbl U OIOPBI.

K neoocmamxam 3ybuamueix nepeday cienyetr OTHECTH:

- HEBO3MOKHOCTh O€CCTYINEHYaTOr0 N3MEHEHHUS MePEeJaTOYHOTO YUCIIA;

- BBICOKHUE TPEOOBaHUS K TOYHOCTH U3TOTOBIICHUS M MOHTAXKA;

- IIyM [pH OOJIBIIUX CKOPOCTSX; IJIOXHUE aMOPTU3UPYIOIINE CBONCTBA;

- TPOMO3KOCTh MPH OOJIBIITUX PACCTOSHUSX MEXKIAY OCSIMH BEIYIIEro U BEOMOTO BAJIOB;
- IOTPeOHOCTH B CHEIHAIbHOM 000pYIOBaHUH M UHCTPYMEHTE ISl HApe3aHus 3yObeB;

- 3yOuaTas mepeada He MpeAoXpaHseT MAIMHY OT BO3MOXHBIX OMACHBIX MEPETrPYy30K.

3ybuamule nepedauu u xoneca kiaccuguyupyiom no ciedyiowum npusnaxam (M. puc. 1):

- 10 B3aMMHOMY PACIIOJIOKECHHUIO 0CEH KOJIEC — C MapauIeIbHBIMK OCSIMH (IIHIIMHIpHYC-
CKHE, CM. pHC. 1, a—0), C epeceKarouMMucs ocsiMU (KOHUYECKUE, CM. puC. 1, arc—iu), co ckpe-
HIMBAIOIIMMHUCS OCSIMHU (BUHTOBBIE, CM. pHC. 1, €, k),

- 10 PacMoJIOKEHUIO 3yObEeB OTHOCUTEIBHO 00pa3yIoIuX KOJeCc — MPsSMO3yObie, KOCO3Y-
Oble, NIEBPOHHBIC U C KPUBOJIUHEHHBIM 3yOOM;

- I10 KOHCTPYKTHBHOMY O(DOPMIICHUIO — OTKPBITHIC U 3aKPBITHIC,

- 110 OKPY>KHOM CKOPOCTH — TUXOXOJHBIE (10 3 M/c), Ui cpenHux ckopoctei (3—15
M/c), OpicTpoxoHBIE (CB. 15 M/C);

- 10 YKUCITy CTYIIEHEeW — OJJHO- ¥ MHOTOCTYIIEHYATHIC;

- TI0 PACIIONIOKEHHIO 3yOhEB B Iepeaade 1 Kojecax — BHEIIHee, BHYTpeHHee (cM. puc. 1,
0) ¥ peedyHoe 3aterieHue (cM. puc. 1, r);

- 1o hopme npoduiis 3yda — ¢ IBOJILBEHTHBIMHU, KPYTOBBIMH;

- 110 TOYHOCTH 3aneruienus. CtangapTom npeaycMorpeHo 12 creneneii Tounoctu. [Ipak-
TUYECKHU TIepeiadn 00IIero MaIIMHOCTPOSHHS U3TOTOBIISIOT OT MIECTOH JI0 IECATON CTENeHN
TouHocTH. [lepenaun, M3roTOBICHHBIE MO MIECTOM CTENEHU TOYHOCTH, UCIIONIB3YIOT ISl Hanbo-
Jiee OTBETCTBEHHBIX CITy4YaeB.

W3 nepeunciaeHHbBIX BBIIIE 3yOUaThIX Niepeaad HauOombIllee pacnpocTpaHEeHUE MOTYIHIN
YunuHOpuyeckue npamo3yovie u Kocosyowie Tiepeaadn, Kak Han0oJiee MPOCThIe B U3TOTOBJICHUHU U
SKCIUTyaTaIiH.

[IpeumytiecTBEHHOE PaCIIPOCTPAHEHHE TTOTYUHIIH MIEpeIadu C 3yObsIMU YBOJIbBEHTHOTO
podusi, KOTOPhIE H3TOTaBIMBAIOTCS MAaCCOBBIM METO0OM OOKATKH Ha 3y0O(pe3epHbIX WU 3Yy-
0010110€KHBIX CTaHKaX. JIOCTOMHCTBO 3BOJIBBEHTHOTO 3aIETNICHHSI COCTOUT B TOM, YTO OHO MaJjio
YyBCTBUTEIHHO K KOJIEOAHUIO MEKIICHTPOBOTO PACCTOSHUSI.

Ilnanemapnuie 3yo6uamole nepedauu. Ycmpoiicmeo nepeoayu u pacuem Ha nPOYHOCMy

Ilepedauu, umerowue 3youamoie Uiy QPUKYUOHHBLE KOJIECA C NepemMeujaryuMucs OCIMm,
HA3b16al0M NAAHemMapHuiMy. DT TOJBIKHBIE Koséca 1mo100H0 r1aneTaM COTHEYHOH CHCTEMBI
BPAIAOTCS BOKPYT CBOMX OCEH M OTHOBPEMEHHO MEPEMEIIAIOTCSI BMECTE C OCSIMH, COBEpIIast
IUTOCKOE JIBIDKEHUE, HAa3bIBAIOTCS OHU caTesutuTamu (n1at. satellitum — cnytauk). [lonsrxHbIe
KoJI€ca KaTATCs 10 IEHTPATBHBIM KOJIEcaM (MX HHOT/a HAa3bIBAOT COTHEUHBIMHU KOJIECAMH), UMEST
C HUMU BHEIIHEe, a ¢ KOPOHUYATHIM KOJIECOM BHYTpeHHee 3arieruieHre. OcH caTeInToB 3aKper-
JICHBI B BOJMJIC U BPAIIAIOTCS BMECTE C HUM BOKPYT IIEHTPAJILHOM OCH.

Haubonee pacnpocTpanena 3yo4aTas OHOpPsIHAS IIaHETapHas nepenava (puc.2).
OHa COCTOUT W3 IEHTPAIBbHOTO Koyieca 1 ¢ HaApYKHBIMH 3yObSIMH, HEMOJABHKHOTO (IICH-
TPaJIbHOI0) KoJieca 2 ¢ BHYyTPEHHUMU 3YObSIMU U BOJMJIA HA KOTOPOM 3aKPEIUICHBI OCH Ila-
HETapHBIX Kojec § (MJIM CaTeIJIUTOR).



Puc. 2. IlnanerapHas nepegaya

Boauio BMecTe ¢ caTelniuTaMy BpallaeTcst BOKPYT LIEHTPAIbHOM OCH, a CaTeJUITUThHI 00OKa-
THIBAIOTCS MO HEHTPAJIbHBIM KOJIECaM M BPAIAIOTCSl BOKPYT CBOMX OCEil, COBepIas ABHKEHUS,
o 00HBIE IBIKEHMIO TuTaHeT. [Ipu HemoABMKHOM KoJiece 2 IBMKEHHE TiepeiaeTcst OT Koeca 1
K BOJwTy h vt HA006OPOT.

IInanemapnyio nepedauy, cosepuiaemyro ROOBUNCHLIMU 36€HbAMU (00a UEHMPATLHBIX KO-
Jeca u 8600uno), nazvisarom ouggepenyuanrom. C nomourspio guddepeninana 0JaHO ABIKEHNE
MOYKHO Pa3JIOKUTh HA JIBA WJIN JIBA ABMKEHUS CJIOXKHTDH B OJTHO: OT KoJieca 2 IBUKECHHUE MOKHO
nepenaBarh OJHOBpeMEeHHO KoJiecy 1 u Boawny h wim ot konec 1 u 2 x Boauiy g u T. 1. [Lnane-
TapHYIO Mepeady yCIenHO IPUMEHSIOT B TPAHCIIOPTHOM MAaIIMHOCTPOSHHUH, CTAHKOCTPOCHUH,
npruOOPOCTPOCHHH.

Jlocmouncmea u Hedocmamku nAaHemMapHbix nepeoa.

OcHognoe 0ocmouncmeo — NHPOKUE KHHEMATHUYEeCKHE BO3MOKHOCTH, TTO3BOJISIIOIIHE
HCIIOJIB30BAaTh Tepeiavdy B KaueCTBE PeyKTOpa KOPOOKH CKOPOCTEH, epelaTOYHOE YHCIIO B KO-
TOPOW U3MEHSETCS IIyTEM IT00YEePETHOTO TOPMOKEHUS PA3INUHbBIX 3BEHBEB, U KaK AU(epeHIin-
aJbHBIA MEXAHU3M.

- [InaneTapHbIi TPUHIKI O3BOJISET MOIYyYaTh OONbIINE MepeJaTouHble Ynucia (10 Thics-
yM 1 OoJiblIe) 6e3 MPUMEHEHUsI MHOTOCTYIIEHUaThIX Iepe/ay.

- DTu nepeiau KOMIAKTHBIE U UMEIOT Mallyto Maccy. [lepexoa oT mpocThIx nepeaad K
IUTAaHETapHBIM MI03BOJIIET BO MHOTHX CIIydasX CHU3UTh X Maccy B 4 pa3a u Oouiee.

- CarenyuThl B IJIaHETAPHOM Nepeaye pacroyiokeHbl CAMMETPUYHO, a 9TO CHUXKAeT
Harpy3KH Ha ONOpPHI (CHITBI B ITepeaue B3auMHO YPaBHOBEIIMBAIOTCS ), UYTO TIPUBOTUT K CHIDKE-
HUIO NOTEPh U YIPOoLIaeT KOHCTPYKIIHUIO OTIOP.

- OTH nepenayu paboTaIOT C MEHBILIUM IIYMOM, YeM OOBbIYHBIE 3yOuaThie U UMEIOT Oosiee
JETKOe yNpaBJIeHUE U PETYIMPOBAHNE CKOPOCTH;

- ImeroT Manblil ryM BCIIEICTBHE 3aMBIKAHUS CHIT B MEXaHHU3ME.

OcnosHble nedocmamKu: TIOBBIILICHHbIE TPEOOBAaHUS K TOYHOCTH U3TOTOBJICHUS U MOHTa-
ka (st obecrieueHnsi COOPKH MIaHETAPHBIX TIepeiad HE0OX0IMMO COOJII0IaTh YCIOBHE COOCHO-
CTH (COBIIaIEHUE T€OMETPUUYECKHX LIEHTPOB KOJIEC); yCIOBUE COOPKHU (CyMMa 3yObeB IIEHTpallb-
HBIX KOJIEC KpaTHA YHCITY CATEJUTUTOB) M COCENCTBA (BEPIIMHBI 3yObEB CATEIIITUTOB HE COMPHUKa-
caroTcs Apyr ¢ apyrom); peskoe cHikenue KIIJ] nepenauu ¢ yBenndeHneM neperaToqHoro or-
HOIIICHHSI.

Bonpocwl ona camonposepxu

- KakoBbI OCHOBHBIE TOCTOMHCTBA M HEJOCTATKH 3y0UaThIX NEpeay Mo CPaBHEHUIO C
JpYrUMU Niepeaadamu?

- [lo kakuM npu3HaKaM KiIacCuPUITUPYIOT 3y0UaThie repeaavn?

- Uem oTiinyaeTrcs 3aKpbiTas nepegadya oT OTKPBITOU?

- [lepeunciauTe TOCTOMHCTBA 3y04aTON Mepeaadn 1Mo CpaBHEHUIO ¢ (PPUKITMOHHOMN TIepe-
JTayei.

- [Touemy B 3yOuaThIX mepeaadax coXpaHseTcs MIOCTOSIHHBIM MepeJaTOYHOe OTHOIIEHKE?



- Uto Takoe 3BOJIbBEHTA OKPYKHOCTU M KAKUMHU CBOMCTBaMH, MOJIE3HBIMU JIJIS1 3yOUaThIX
3allelIeHnil, oHa o01azaer?

- Kakue okpy>XKHOCTH Ha3bIBatOT HaYaJIbHBIMU, KAKUE JAEITUTEIbHBIMU?

- Uro Ha3pIBaeTCs L1aromM, MOAYJIEM U YIJIOM 3aLEIICHUS?

- Uto Takoe UCXOAHBINA PO HIIH pEHKH 3BOJBBEHTHOTO 3aICTIIICHUS ?

- B uem cyniHocTh OCHOBHOM T€OPEMBI 3aLIETICHUs ?

- Uto Takoe 3BOJIbBEHTA OKPYKHOCTU M KAaKUMHU CBOMCTBaMH OHa 00sagaet?

- [Touemy 3BOJILBEHTHOE 3allETIJIEHUE UMEET IPEUMYILIECTBEHHOE IPUMEHEHHE?

- UTo Ha3pIBAIOT MOJIFOCOM 3aLEIJICHUS, JIMHUEHN 3aLEeIJICHUS U YIJIOM 3aleIIeHus?
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YEPBAYHBIE IIEPEJAYHN

Oobugue ceedenusn, ycmpoicmeo nepeoauu, mamepuaist, 001acmos NPUMEeHeHUus, 00-
CMOUHCMEAa U HeOOCIMAamKU

Yepssaunas nepedaua (puc. 1) — mexanusm 011 nepedauu 8paujerusi Mexncoy 8aiamu no-
cpedcmeom eunma (uepeska 1 ) U CONPSAIICEHHO20 C HUM UYEPBAUHO20 Koneca 2.

Puc. 1. YUepBsiunble nepeaadyu: 1 — 4yepBsiK; 2— YepBAYHOE KOJIECO

I'eomeTpuueckue ocH BajoB IPU 3TOM CKpelnBaroTes noa yriom 90°. Benyuum siie-
MEHTOM 3/1eCh OOBIYHO SIBIISIETCS YEPBAK (KaK MPaBUIIO, 3TO BUHT C TpareueuaaIbHON pe3b-
0011), BeZIOMBbIM — YEpBAYHOE KOJIECO C 3yObsIMU 0C0001 (OpMBI, IOJy4aeMbIMH B pe3yJIbTaTe
B3aMMHOT'0 OTHOAHUs C BUTKaMu 4epBsika. [Ipu BpameHnn 4yepBsika BOKpPYT CBOCH OCH €To BUT-
KU IIepeMelatoTcst BIOJIb 00pa3yrolei CBoei LIUINHIPUYECKON TOBEPXHOCTH U IPUBOIUT BO
BpalaTeIbHOE IBUKCHUE YEPBSIUHOE KOJIeco. [ yBennyeHns JTMHBI KOHTAaKTHBIX JIMHUN B 3a-
LEIJICHUH C YEPBSIKOM 3yObsl YEPBSUYHOTO KOJieca UMEIOT Jyroo0pasHyto ¢popmy.

UYepBsauHble epeaul OTHOCAT K IepeiadaMm 3aterienueM. UepBsauHas nepegadya — 3TO
3yOuaTo-BHHTOBAs Me€peaya, IBUKEHNE B KOTOPOH OCYIIECTBIISAIOT MO IPUHIUITY BUHTOBOH Ma-
PBI, KOTOPOIA, KaK U3BECTHO, MPHUCYIIE TOBBIIIIEHHOE CKOJIBKEHHE.

Pa3znuyaroT 1Ba BUJja UepBSYHBIX Mepesiad: HMIUHAPHYECKHEe (C MINHIPUYECKUMHI
4YepBsAKaMH, CM. puc. 1, a, 8); TIobouIHbIE (C TIO0OUIHBIIN YePBAKAMH, CM. puUC.1, 6).

Yepesaunyto nepeoauy, y uepesika u Koieca Komopou OeiumenbHvle U Ha4aibHble NOGEPXHO-
cmu YunuHOpuYecKue, Ha3vlealom YUIUHOPUYECKOU YepEaYHOl nepeoayell.

B 3aBrCHMOCTH OT HanpaBJIeHHS JTHHAW BUTKA YepBsAKa YEPBSUHbIC ITepeadn ObIBAIOT C
NpaBbIM (IPeANOYTUTENbHEE U1 IPUMEHEHNUs1) U JIEBBIM HaIPaBJICHUEM JINHUM BUTKA.

B 3aBucumMocTtu ot popmbl mpoduiist BUTKA pa3anyaroT:

- apxuMenoB uepBsk (ZA) (puc. 2, a) — UUIMHAPUYECKHUI YepBsIK, TOPLOBBIN Mpo-
¢GuIB BUTKA KOTOPOTO SBIISIETCS apPXUMEIOBOM CIIUPATBI0. DTOT YEPBSIK MOJT00EH BUHTY C
TpanerneuaalbHON pe3p0oii;

- 9BOJIbBEHTHBIN uepBsk (ZI) (puc. 2, 6); uMeeT IBONIBBEHTHBIN TPOQHIL BUTKA B €T0
TOPIIOBOM Ce€4YeHUH (KaK y KOco3y0oro Koiyeca);

/////

2] = L

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

- KOHBOJIIOTHBIN 4epBsK (ZN); TOpLoBbIi npoduis BUTKA SBISIETCS YUTMHEHHOW UITH
YKOPOUYEHHOU HBOJIbBEHTON. B KOHBOIIFOTHOM UEPBSKE PEKYIIMH HHCTPYMEHT (MIIM HAKIAUHBINA



KpPyT) YCTaHOBJICH BJIOJIb OCH CITMPAJIH 3y0a; 3TO yI00OHO MPU MACCOBOM MPOU3BOJICTBE YESPBSKOB,
TaK KaK TO3BOJISCT MPOU3BOANTH OJJHOBPEMEHHYIO NUTM(OBKY ABYX CTOPOH MPOohuIIsi 3yOheB.

[To yncity BUTKOB YEPBSKH JIEJSIT Ha OJJHO3aXO/IHBIC H© MHOT03aXO/IHbIE, 10 HaIpaBJie-
HUIO BUTKa — JIeBbIE WK npaBbie. Hanbomee pacnpocTpaneHo npaBoe HampaBiIeHUE C YUCIOM

BUTKOB YEpPBsKa Zy , 3ABUCALIMM OT IIEPENATOUHOrO yncia Y ; Zy BBIOMPAIOT TaK, YTOOBI oOecIe-

YUTh YUCIIO 3yOhEeB Kojeca Zp; ZU> Zymin,

Yepssaunyro nepedayy, noKazaHHyro Ha pI/IC 4 HA3b16a10M 271000UOHOII.

Butku ee yepBsika pacnoiosKeHbI Ha TII0OOUIHOMN (TOPOBOIl) MOBEPXHOCTU. JTa Mepeaada
MOSIBUJIACHh CPABHUTEIIFHO HEABHO, UMEET MOBBIIIEHHYIO HArPY304HYIO CIIOCOOHOCTH (B 1,5—2
pa3a 6osbliie, 4eM y OOBIYHBIX YEPBSIYHBIX Mepeiad), TaK KaK JTMHUS KOHTAKTa B III000MIHBIX
nepegavax pacrosiaraercs 01aronpusTHO, YTO YIy4IIaeT YCIOBUS i1l 0Opa30oBaHUs MaCIsSHBIX
KIIMHBEB, U B 3allCTNIEHUN HAXOIUTCS OOJIbIlIee YnCiI0 3yObeB KoJieca U BUTKOB UEPBSIKA.

I'moGounble epenaun TpeOYIOT MOBBIICHHOW TOYHOCTH U3TOTOBJICHUS M MOHTaXKa, HC-
KYCCTBEHHOTO OXJIAKJICHUA. DTH Nepeaul IPUMEHSIOT PEXE, YEM LIUIUHAPUYECKHE.

Mamepuanvi uepeaunoii nepedauu.

Matepuaisl B UepBAYHON Nepeiade JOKHBI UMETh B COYETAaHUN HU3KHUM KO3 QULIHEHT
TpeHus1, 00J1a1aTh MOBBIIEHHON H3HOCOCTOMKOCTBIO ¥ IOHM)KEHHON CKIIOHHOCTBIO K 3a€/1aHUIO.
OOBIYHO ATO PA3HOPOJIHBIE MAaTEPUAJIBL.

UepBsKH U3rOTOBIISAIOT B OCHOBHOM U3 cTaneit mapok 40, 45, 50 (pexe u3 craneit 35, Ct5)
¢ 3akankoit 7o HRC 45-55; 15X, 20X, 40X, 40XH, 12XH3, 18XI'T ¢ uemeHTamuei 1 3aKaikoi
1o HRC 58—63.

UYepBsauHble Koseca (WM UX BEHIIbl) U3TOTOBISIOT TOJIBKO U3 aHTU(PPUKIIMOHHBIX CILIa-
BOB.

[Ipu cKOpOCTAX CKOJIBXKEHUS 10 2 M/C ¥ OOJIBIINX AUaMeTpax KoJec JUIsl UX U3rOTOBIIE-
HUSI MO>KHO UCIOJIB30BaTh 4yryHbl Mapok CU15, CU20, CY25; 1o 6 M/c — NpUMEHSIOT aItoMU-
HUueBO-kene3ucToie Opon3sl bpA9XK4 (pu 3TOM UepBsK TOJIKEH UMETh TBEPIOCTh HE MEHEe
HRC 45), o 25 m/c u anutensHON paboTe 6e3 nepepriBa NPUMEHSIOT OJIOBSIHUETYIO OpOH3Y
BpOIO®, onossiHHO-HUKENEBYIO OpoH3y bpOH®.

3y0OuaTbie BEHIIbl YEPBAYHBIX KOJIEC U3TOTOBJISIIOT IPEUMYIIIECTBEHHO U3 OPOH3bI, pexe
U3 JIATyHU WK YyT'yHA, IPUYEM BbIOOP MapKu MaTepuaa 3aBUCUT OT CKOPOCTH CKOJIbXKEHHS V.

Matepuaisl BEHIIOB YEPBSYHBIX KOJIEC 110 Mepe yObIBaHUS aHTU3AaIUPHBIX U aHTU(DPHUK-
LIMOHHBIX CBOMCTB M PEKOMEHIYEMBIM JI1 IPUMEHEHUS CKOPOCTAM CKOJIBKEHUSI MOYKHO YCIIOB-
HO CBECTHU K TPEM IpyImam.

I'pynna I. Onosstnabie 6pon3b! (Mapok bpO10d1, bpO10H1®1 u ap.), npUMEHSIOT pH
BBICOKUX CKOPOCTAX CKOJIbXKeHUs (V= 5...25 M/c). O0nanaroT XOpOIUMH aHTU3aAUPHBIMH CBOM-
CTBaMHM, HO UMEIOT HEBBICOKYIO IPOYHOCTb.

I'pynma |l. Be3onoBsHHBIE OPOH3HI M JaTYHU IPUMEHSIOT IIPH CPEITHUX CKOPOCTAX
ckosbxeHus (Vg 1o 3...5 m/c). Haie apyrux NnpuMeHsoT allOMUHUEBYIO0 OpOH3Y MapKu
BpA9X3JI. Dta 6poH3a MMEET BHICOKYIO MEXaHUYECKYIO IPOYHOCTh, HO 00J1a1aeT MOHMKEHHBI-

MU aHTHU3aIUPHBIMU CBOMCTBAMHU, TTIOATOMY €€ MPUMEHSIOT B Mmape ¢ 3akanieHHsiMu (H > 45
HRC,) mmmdoBaHHBIMU ¥ TTOJIMPOBAHHBIMHU YEPBSIKAMH.



I'pynima 1. Cepsie uyrynsl mapok CH15, CH20 npuMeHSIOT PU MaJIbIX CKOPOCTAX
cKoJbKeHHUs (V< 2...3 M/c).

Ilepedamounoe uucno uyepsaunoll nepedaydu y ONPELISIOT U3 YCIOBUS, YTO 32 KaXKIbIN
000pOT uepBsiKa KOJIEeCcO OBOPAUMBACTCS HA YUCIIO 3yObeB, paBHOE YHCIY BUTKOB UEPBSKa,

u=12,/z
2/ 1, 1)
/i€ Z2 — YMCII0 3yObeB KoJieca YEePBSIYHOMN Mepeaun; Z1 — YHCIIO BUTKOB YepBSIKa.

Llocmouncmea uepeaunvix nepedauy.

- BO3MOXXHOCTD ITOJTy4eHHUs OOJIBIINX MEPEIaTOYHBIX yrcel (0qHoi mapoii — oT 8 1o 100,
a B KUHEeMaTH4eckux nepenadax — a0 1000);

- IJITABHOCTb U OECITIYyMHOCTh PalbOThI;

- BO3MO>XHOCTb BBITIOJTHEHHUSI CAMOTOPMO3AIIEH repeaaun (pyyHblie rpy30Mo bEMHBIE Ta-
n);

- TeMnUPYIONIUE CBOWCTBA CHIKAIOT YPOBEHb BUOPAIIMY MAIIIHH;

- BO3MOXHOCTb MOJTy4EHUS! TOUYHBIX U MaJIbIX MEPEMEILIECHUI;

- KOMIIAKTHOCTb Y CPaBHUTEIHLHO HEOOJIbIIIAsi Macca KOHCTPYKIIMH TepeIadH.

Heoocmamxku:

- B OTJIMYME OT YBOJIbBEHTHBIX 3allCTUICHHH, TJIe MpeobiiajaeT KOHTAKTHOE KaueHUe, BU-
TOK 4epBsKa CKOJB3UT 10 3yOy Koseca. CienoBaTeNbHO, YUePBSYHbIE MIepeaaun UMEIOT "o orpe-
JeJIeHNI0" 0JTMH (yHIaMEHTAIBHBIN HEJIOCTATOK: BHICOKOE TPEHUE B 3aICTUICHUN;

- cpaBHuTenbHO HeBbicokui KII1/ (0,7—0,92), B camotopmossimux nepeaayax — 1o 0,5
BCJIEZICTBUE OOJBIIUX MOTEPh MOIIIHOCTH HA TPEHHE B 3allCTIJICHUH;

- CUJIbHBIN HArpeB Mepeadu MpH JUTUTEeTbHON paboTe BCIeACTBHE MOTEPh MOIIIHOCTH Ha
TpEHUE, KOTOPBIN BBI3bIBAET 3HAYNUTEIHHOE BBIJICTICHUE TEIIa, KOTOPOE HEOOXOIMMO OTBOIUTH
OT CTEHOK KOpITyca. ITO 0OCTOSATENHCTBO OTPAHHMUMBAET MOILITHOCTD MPAKTHUECKH MPUMEHIEMBIX
nepenay npeaenaoM 10-20 kBT, 3aTo a1 MaJIbIX MOIIHOCTEH TH MepeAayu HalllIM caMOe LUpPOo-
KO€ IPUMEHEHUE;

- HEOOXOIMMOCTh TIPUMEHEHUS JIsl KOJIeca TOPOTHX aHTU(DPUKITMOHHBIX MAaTEPHUAJIOB;

- IOBBILIEHHOE U3HALIMBAHUE U 3a€/1aHNUE;

- HEOOXOJIMMOCTh PETYJIIMPOBKH 3alICTIIICHUSI.

Kpome Toro, noMmMM0O JOCTOMHCTB M HEIOCTATKOB, YEPBSIYHBIC MTEPEAAUYd UMEIOT BaKHOE
CBOICTBO: dgudicenue nepedaémes moabKo om yepssaKa K Kosecy, a He Hao0opoT. Hukaxoii Bpa-
1AM MOMEHT, MPUIIOKEHHBIN K KOJIECY, HE 3aCTaBUT BpallaThCcs 4YepBsik. UMEHHO Mo3TOMY
YepBSYHBIC MTEpeaY HAXOAT MPUMEHEHUE B TOIBEMHBIX MEXaHU3MaX, HAPUMeEp, B TU(PTAX.
Tam 31eKTpoABUTaTEh COSAMHEH C YEPBIAKOM, a TPOC MACCAKUPCKONH KaOMHBI HAMOTAH Ha Bal
YEPBSYHOTO KOJIECA BO N30€KaHME CaMOIIPOU3BOIBLHOTO OIYCKAHUS WIIH TTa/ICHHUS.

DTO CBOMCTBO HE HA/I0 MyTaTh C PEBEPCUBHOCTHIO MeXaHU3Ma. Bellb HanpaBieHue Bpa-
IICHUS YePBIKAa MOXKET OBITh JTIOOBIM, MPUBO/IS OO K MOABEMY, JTHOO K CITYCKY TOH ke TU(TO-
BOI1 KaOWMHEI.

UepBsyHbIe TIepeaun MPUMEHSIOT B MEXaHU3MaX JCJICHHS U TI0JIau 3yOOPE3HbIX CTaH-
KOB, TIPOAOIBHO-(PE3EPHBIX CTAHKOB, TTTyOOKO PACTOYHBIX CTAHKOB, TPY30MOAbEMHBIX U TATO-
BBIX JIeO€IKaxX, TAJIAX, MEXaHU3MaxX MOIbeMa IPY30B, CTPEN M IIOBOPOTA aBTOMOOMIIBHBIX U Ke-
JIE3HOJIOPOKHBIX KPAHOB, SKCKaBaTopax, JudTax, TpoJeiidycax u Apyrux MarimHax.

UYepBsauHble epesaun Bo n30exaHue ux rneperpesa NpeArnoYTUTENFHO UCIIOIb30BATh B
MPUBOAAX MEPUOJIUYECKOr0, a HE HEMIPEPHIBHOTO JEUCTBHUSL.

PaboTocnocoOHOCT YepBSYHOM Mepeayd OrpaHMYUBACTCS:
1) cTOMKOCThIO pabOYHX TOBEPXHOCTEH 3YOhEB;
2) u3ruOHON MPOYHOCTHIO 3yOBEB;



3) nmpeaenbHON JOMYCTUMON TEMITEpaTypoil Maciia Wik KOpIyca,

4) NPOYHOCTBIO U KECTKOCTBIO YEPBSIKA.

B yepBsuHOil mape MeHee MPOYHBIM JIEMEHTOM SBIISIETCA 3y0 KoJieca, JIIsl KOTOPOro BO3-
MOYKHBI BCE BUJIBI Pa3pyLICHUN U MOBPEXKICHUI, BCTpEUaroLecs B 3y0UaThIX nepeaayax.

Bonpocwi ona camonposepxu

- B uém 3akimtouaeTcst npuHIUI KOHCTPYKIIMK YEPBSIUHOM nepeaayun?

- KakoBbI JOCTOMHCTBA U HEJIOCTATKU YEPBSYHBIX TIepeiay?

- Kakoe cBOMCTBO UepBSYHOM IEepeiauu OTIIMYAET €€ OT IPYTruX nepenay?

- [loueMy uepBsUHbIE TIEPEIaYU HE PEKOMEHAYIOT MPUMEHSTh IPH OOJIBIIIUX MOIIHOCTSX ?
- Kak ocymectBnstoT Mmoaudukauio 3aneruieHns B YepBAYHbIX Hepeaadax?

- KakoBel MaTepuasbl U BUIBI TEPMOOOPAOOTKH /IS I€TaeH YEPBIYHBIX repenay?



IIpakTuyeckoe 3ansaTue Ne 15 MEXAHU3MbI C TMBKUMMUA 3BEHbSAMMU (PE-
MEHHBIE, HEITHBIE) MEXAHUWU3MbI Pemennsblie nepeaauu

Pemennas nepedaua 0THOCUTCA K TIEpeauaM mpeHuem ¢ 2UOKOU c643b10 U MOXKET IPH-
MEHSTbCA AJIS epelaul ABMKEHHUS MEX/ly BajJaMM, HAXOJAIIMMUCS Ha 3HAYUTEIbHOM paccTosl-
HUU OJUH OT Apyroro. OHa cocTout (puc.l) n3 AByX MIKUBOB (BEIYILEr0, BEAOMOI0) U OXBAThI-
BAIOLIEr0 UX peMHs. Benymuil KuB cuiiaMu TpeHus!, BOSHUKAIOIIMMHU Ha TOBEPXHOCTHU KOHTAK-
Ta IIKMBA C PEMHEM BCJICJICTBUE €T0 HATSKEHUS, IPUBOJAUT PEMEHD B IBIKEHHE. PeMeHb B CBOIO
ouepesib 3aCTaBiIAeT BpalaThCs BeAOMbIN MKKUB. TakuM 00pa3oM, MOIHOCTh IIEpeIaeTcs ¢ Be-
JYLIETO IIKKBA HAa BEIOMBIH.

Puc.1. Buabl peMeHHBIX Nepeay: a — OTKPbITasl Nepeiaya; 6 — nepeKpecTHas Ie-
peaaua; ¢ — moJiynepeKkpecTHasi nepeaaya (co CKpeldBaAIIUMUCS BaJlaMHu); 2 — yIJoBasi
nepenaya (¢ HaMPaBJSIOIIMM POJIMKOM); 0 — Tepeadya ¢ HA’KMMHBIM POJIMKOM;

e — nepefaya co CTYNeH4YaTbIM HIKHBOM

Jlist HOpMasIbHOM paboThI Mepeiaud He00X0ANMO MPEIBAPUTENILHOE HATSDKEHHE PEMHH,
oOecrneuynBaroIiee BOSHUKHOBEHNE CHJI TPEHUS Ha y4acTKaX KOHTaKTa (peMeHb—IIKHUB). OHO
ocylecTBIseTcs: 1) BCaeICTBUE YIPYTOCTH PEMHSI — YKOPOUYEHUEM €ro IIPHU CIIMBKE, Iepe/IBU-
YKEHUEM OJHOI0 Bajia UJIU C TIOMOILBI0 HAXXUMHOIO POJIMKA; 2) O] AEUCTBUEM CHIIBI TSKECTH
Ka4aroleicst CHCTEMbI Mbl WJIM CHIIBI IPY>KUHBI; 3) aBTOMaTUYECKH, B PE3yJIbTaTe PEaKTUBHOTO
MOMEHTa, BO3HUKAIOILIETO Ha CTaTOpe ABUTaTesl; 4) ¢ IPUMEHEHUEM CIIEUAIbHBIX HATSKHBIX
ycTpoiicTs (puc.l, 0 u puc.2).
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Puc.2. PeryiupoBka HaTs>KeHUs peMHS NepeMeleHHeM IBUraTesisi: 1 — peMeHb; 2
— IIKHMB; 3 — HATS’KHOE YCTPOHCTBO

Knaccugpuxayua. Pemennsle nepeayu KI1acCUPUIUPYIOT MO CIEAYIOIIMM IPHU3HA-
KaMm.

1. ITo opme ceuenust pemHsI:

- TUIOCKOpeMEeHHBIe (puc.3, a);

- KJIMHOpeMeHHbIe (puc.3, 6);

- KpyriiopeMmeHHsie (puc.3, s);

- ¢ 3y0uarbiMu peMHsAMH (puc.3, 0);

- C IOJMKJIMHOBBIMHU peMHsIMH (pHc.3, 2).
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Puc.3. Tunbl peMHeill peMeHHBIX Nepeaay: a — MJIOCKHH peMeHb; 6 — KJINHOBBIH
peMeHb;
6 — KPYIJIblil peMeHb; 2 — MOJHMKJIUHOBBINA peMeHb; 0 — 3y04aTblil peMeHb

2. ITo B3aUMHOMY PACIOJIOKEHUIO OCEHl BallOB:

- ¢ mapaJIeIbHBIMU OcsiMH (cM. puc. 1, a, 6);

- C MepPeCeKaroIUMHUCA OCIMH — YIJI0BbIe (cM. puc.l, 2);

- CO CKPEIIMBAIIUMUCS OCsIMH (CM. puc.l, 6).

3.1lo HampaBleHHIO BpAIllEHUS IIKUBA:

- ¢ OJIMHAKOBBIM HaIpaBJICHUEM (OTKPBITBIC U TOJYOTKPBITHIC) (CM. puc.l, a);
- C IPOTHBOIOJIOKHBIMH HANPaBICHUSIMH (TIEpEeKpecTHbIC) (cM. puc.1, 6).
4.T1o cnocoOy co3/1aHMs HATSXKEHUS! PEMHS:

- mpocTthie (cM. puc.l, a);

- C HATSOHKHBIM POJHKOM (cM. puc.l, 0);

- C HaTSDKHBIM YCTPOIMCTBOM (CM. puc.2).

5. TIo KOHCTPYKIIUH MIKHBOB:

C OJHOPSAHBIME MIKUBaMu (cM. puc.l, a—oa);

CO CTYNEHYaThIMH IKUBaMHu (CM. puc.l, e).

Obnacmb npumenenusi. PeMHU TOJKHBI 00/1a7aTh 10CTaTOYHO BBICOKOM ITPOYHOCTBIO IPU
JIeCTBUU MEPEMEHHBIX HAarpy30K, UMETh BBICOKUI KOA((GUIIMEHT TPEHUs MIPU IBUKEHUH IO
HIKUBY ¥ BBICOKYIO U3HOCOCTOMKOCTh. PeMeHHbIe iepejaun MPUMEHSIFOTCS 171l IPUBOJa arpera-
TOB OT DJIEKTPOJIBUraTeNIel MaJIOl U CpeIHEN MOIIHOCTH; JUIsl IPUBOJIa OT MaJIOMOIIIHBIX JBUTa-
Tesel BHyTpeHHero cropanus. Hanbomb1iee pacnpocTpaHeHre B MallTMHOCTPOESHUH HAaXOIAT
KJIMHOPEMEHHBIE NIepeaayn (B CTaHKAX, aBTOTPAHCIIOPTHBIX ABUTATEISAX U T. I1.). DTU Nepenadn
HIMPOKO UCIOJIb3YIOT IIPU MAJIBIX MEKOCEBBIX PACCTOSIHUSIX U BEPTUKAJIBHBIX OCSX IIKUBOB, a
TaKXe MpH Nepeaye BpalleHus: HECKOJIbKUMHU MKuBaMu. [Ipn HeoOxoaumocTu obecredeHus
PEMEHHOM Nepeaur MOCTOSHHOTO MEePEIaTOYHOT0 YHCia U XOPOIleH TSIroBOM ClocOOHOCTH pe-
KOMEH/IyeTCsl yCTaHaBIMBaTh 3yO4arsie peMHU. [Ipu aToM He TpeOyeTcst 00JIbIIEro HaualbHOTO
HaTSHKEHUsI pEMHEH; Oropbl MOTYT ObITh HEMOABMKHBIMU. [1110cKOpeMeHHbIe nepeaaun mpume-
HSIOTCS KaK MpOoCTeiIne, ¢ MUHUMAJIbHBIMU HaNpsDKeHUsIMH n3ruba. Ilnockue peMHn UMEIOT
MPSIMOYTOJIBHOE CEUEHUE, IPUMEHSIOTCS B MAIIMHAX, KOTOPbIE TOJKHBI OBITH YCTOMUNBHI K BUO-
pauusM (HarpuMep, BBICOKOTOUHBIE CTaHKH). [IIockopeMeHHbIe repeaun B HaCTOSIIEe BpeMs
IPUMEHSIOT CPAaBHUTENIBHO PEIKO (OHH BBITECHSIOTCS KIMHOPEMEHHBIMHU). TeopeTuyecKku TAro-
Basi CIIOCOOHOCTH KJIMHOBOTO PEMHS ITPU TOM )K€ YCUJIMU HATsHKEHHS B 3 pa3a OoJble, ueM y
wiockoro. O1HaKO OTHOCHUTENNbHAS IPOYHOCTh KJIMHOBOT'O PEMHS 110 CPAaBHEHUIO € TNIOCKUM He-
CKOJIBKO MEHBIIE (B HEM MEHBIIIE CII0EB aPMUPYIOIIEH TKaHU), [IOATOMY NIPAKTUYECKH TATOBas
CHOCOOHOCTh KIIMHOBOI'O peMHsI PUOIM3UTEIBHO B JIBA pa3a BBILIE, YEM Y IIJIOCKOT0. JTO CBUJE-
TEJIBCTBO B M0JIb3Y KJIMHOBBIX PEMHEN MOCIIY>KMJI0O OCHOBAaHUEM JUIS UX ILIMPOKOIO pacripocTpa-



HEHUs, B 0COOEHHOCTH B mociieaHee Bpemsi. KimHoBble peMHH MOTYT NepeiaBaTh BpallleHue Ha
HECKOJIBKO BaJIOB OTHOBPEMEHHO, JIOMYCKAIOT Umax = 8 — 10 63 HaTsDKHOTO pOTHKA.

Kpyriopemennslie nepegaun (Kak CUIOBBIE) B MAITMHOCTPOCHUHU HE MpUMeHstoTcs. Mx
HCTIOJIE3YIOT B OCHOBHOM JIJIsl MAJIOMOIIIHBIX YCTPOMCTB B MPUOOPOCTPOCHUH M OBITOBBIX MEXa-
HU3Max (MarHUTO(OHBL, PaUOIIbl, IIBEITHBIC MAIIUHBI U T. 1.).

[lepenaBaeMast MOIITHOCTH CHJIOBBIX PEMEHHBIX Mepead npakTuiecku gocturaet 50 kBT,
XOTS M3BECTHBI IIJIOCKOPEMEHHBIE Tiepeaaun MOoITHoCcThio U 1500 kBt. CkopocTh pemMHs V=5 -
30 m/c (B cBepxcKkopocTHBIX Tiepenadax V = 100 m/c). B MexaHM4eCKUX TPUBOIAX PEMEHHAs T1e-
peaayda UCTOJb3yeTCs Yallle BCero Kak MOHWKawoas nepeaaya.

Jlocmouncmea:

- BO3MOXHOCTb PACIIOJIOKEHHSI BEIYILIErO U BEOMOT0 IIKMBOB HA OOJBIIMX PACCTOSTHHUSIX
(6osee 15 meTpoB) (UTO BaXKHO, HAPUMED, IS CEITHCKOXO03IHCTBEHHOTO MAITMHOCTPOCHUS );

- IJITABHOCTD X0/1a, OECIIYMHOCTb, 00YCIIOBICHHBIE 3JJTACTUYHOCTBIO PEMHS;

- MaJiasi YyBCTBUTEIBHOCTh K TOJIUKAM U yapam, a TaK¥Ke K Meperpy3Kam, CiocoOHOCTh
POOYKCOBHIBATH;

- BO3MOXHOCTb Pa0OTHI C OOJILITUMH YTIIOBBIMU CKOPOCTSIMU;

- IPeI0XpaHEeHUE MEXAaHU3MOB OT PE3KUX KOJIEOaHW HAarpy3KU BCIEACTBUE YIIPYTOCTH
peMHs;

- BO3MOXHOCTb Pa0OThI IPU BBICOKHX 000pOTax;

- MPOCTOTA KOHCTPYKIIUU U JICIICBU3HA.

Heoocmamxku:

- HETMIOCTOSIHCTBO MEPEAATOYHOTO YK CIIa BCIEACTBUE MTPOCKAIB3bIBAHUSI PEMHEH;

- IOCTETIEHHOE BBITATUBAHUE PEMHEH, UX HEI0JTOBEYHOCTb;

- HEOOXOIMMOCTh TTOCTOSTHHOTO YX0/1a (YCTaHOBKA M HATSKEHUE PEMHEH, UX TepEIIBKa
¥ 3aMeHa Ipu OOpbIBE U T. I.);

- CPaBHUTEJIbHO OOJIbIIIE rabapuTHBIE pa3Mephl epeaayn;

- BBICOKHE HArpy3KH Ha BaJIbl U ONOPBI U3-32 HATSKEHUS PEMHS;

- OMACHOCTH MOTIAIaHUs Macjia Ha PEMEHb;

- Majasi JIOJITOBEYHOCTh MPH O0MIbIINX cKopocTsax (B mpeaenax ot 1000 go 5000 u);

- HEOOXOJIMMOCTh HATSHKHOTO YCTPOMCTBA.

Bonpocel 11 caMonpoBepKHU

- PemenHbIe nnepeaun — NpuHLUN AeWcTBUA, TUIBI peMHel? Kakue pemHun Hanbosee
pacrpocTpaHeHbl?

- [IpeumyiecTBa 1 HEJOCTATKU PEMEHHBIX Mepeiad, 00JacTH UX TPUMEHEHUs?

- Kakoii nerainbio BBIIENAIOTCS pEMEHHBIE Mepeadn cpean GPUKIIMOHHbBIX?

- Kakue cuiibl JeHCTBYIOT B peMHeE?

- Cuibl B BeTBsiX peMHs. Kak ux paccunTeiBaroT?

- Hanpsoxenns B pemue. Kak ux onpenenstor?

- Kakue HanpsikeHUs ¥ Kak BIUSIOT Ha pab0TOCIIOCOOHOCTD MEpeaayy U JOITOBEYHOCTh
pemHs?

- Kakue Buibl CKOJIBKEHUS HaOII0Jal0TCs B peMEeHHOU niepeiade?

- Kak nonyuaror kpuBsie ckosibkeHus U KII/I peMeHHBIX nepenad 1 Kak OHU UCIIOJIb3Y-
I0TCS IIPU pacueTe J0IycKaeMON Harpy3ku?

- Kakue Harpy3ku AeHCTBYIOT Ha ONOPHI BAJIOB KOJIEC PEMEHHOM nepeaadn?

- Kakue cymiecTByroT criocoObl noaaepxKaHus HaTSHKCHUST peMHEH?

- Kakue Buipl peMEeHHBIX Iepeiad pasindaroT o (popMe NonepeyHoro ce4eHus peMHs:?

- Kakumu 1oCcTOMHCTBaMU M HEZOCTaTKaMU 00JIajal0T peMEHHbBIE TIepeiadyy M0 CpaBHe-
HUIO C IPYTUMH BUJAMH Iiepenaq?



Lennble nepeaayu.
Obwue ceedenusn
Ilepeoauy mexanuueckoii snepeuu Mexcoy napauleibHbIMU 8a1AMU, OCYUWECMEILeMYIO C
HOMOWBIO 08YX KoJlec — 36e3004ek 1 u 2 u oxeamuigarowell ux yenu 3, Ha3vleaiom yenHou nepe-
Oaueti (puc. 1). Ciry>xar i iepeiayd BpalleHUs MY yIAJICHHBIMH JIPYT OT Jpyra napaJ-
JICITIbHBIMH BaJIaMH.

Puc.1. llemnas nepenaya: 1 — Beaymas 3Be31049Ka; 2 — BeoMasi 3Be3/1049Ka;
3 — nenb; 4 — HATS’KHOE YCTPOICTBO

Llennas nepenaya, Kak U peMEHHas1, IPUHAJUICKUT K YUCITY Niepead ¢ THOKON CBA3bIO.
['nOkuM 3B€HOM B 3TOM CiIydae sIBJISETCS L€lb, BXOAAIIAs B 3alEIUIEHUE C 3yObSIMHU 3BE3J0UEK.
Llenb COCTOUT M3 COENMHEHHBIX HMIAPHUPAMU 3BEHbEB, KOTOPbIE 00E€CIIEYMBAIOT MOABHKHOCTD
WA «THOKOCTBY IeNH. 3aleiuieHne 00eCieunBaeT Psiji MPEUMYIIECTB 110 CPAaBHEHUIO C PEMEHHOM
nepeaavei.

Lennyto nepedauy mooicho Kraccuguyuposams Kax nepeoayy 3ayenyieHuem ¢ 2UOKou cési-
3b10 (pEMEHHAass — TPEHHEM C THOKOH CBsI3b10). 3allerIeHue M03BoJIseT 000iTHCh Oe3 npenBapu-
TEJILHOTO HATSDKEHUS IeNd. B KOHCTPYKIIMY IETHBIX Tepeiayd Uit KOMIICHCUPOBAHUS YITHHEHUS
IeTIN TIPH BHITSDKKE U 00ECTIeYeHUs SKCIUTyaTallMOHHOW CTpebl poBucaHust f Beomoil BeTBH
WHOT/Ia TIPEAyCMaTPUBAIOT CIEIIMATbHBIC HATSKHBIE yeTpoiicTBa (cM. puc.l). Kpome nepeunc-
JIEHHBIX OCHOBHBIX 3JIEMEHTOB, LIEMHbIE NT€peJaul BKIIOYAIOT CMa304YHbIe YCTPOUCTBA U OTPaXk-
JCHUSL.

VYros o6xBaTa 3B€3/I0YKH LIETIbI0 HE UMEET TaKOT0 PEIlaroIlero 3Ha4eHus, Kak yroi oo-
XBaTa IIKMBa PEMHEM B pEMEHHOM Iepenaye.

IlenHble nepesaun MOXKHO HCIIOJIb30BaTh Kak MPH OOJBIINX, TaK U IIPU MAJIBIX MeKoce-
BbIX paccTosiHUAX. OHU MOTYT NIepejaBaTh MOIITHOCTh OT OJHOI'0 BEAYIIET0 3B€Ha 1 HECKOIbKUM
3Be370uKaM 2 (puc.2).

Puc.2. CxeMa MHOIr03Be€HHOK Puc.3. MHuoro-
nepenaun: 1 — Beayuias 3Be3104- 3BeHHas mepeaaya
Ka; 2 — TPH BeAOMBIX 3Be€310YKH



Knaccugpukayus

LlenHble nepeaadn pa3aessioT MO CASAYIOIIMM OCHOBHBIM MTPU3HAKAM:

[To Tumy memnei: ¢ poauKkoBsIMH (puc.4, a); ¢ BTyJ104HBIMU (puc.4, 6); ¢ 3y04aTbIMu
(puc.4, ).

ITo yncny psilOB pOJIMKOBBIE LIENU JIEJIST Ha OJHOPAIHBIE (CM. puc.4, a) U MHOTOpSi -
HbIe (HampuMep, ABYXpsAHbIE, CM. puc.4, 0).

[To yucny Be1OMBIX 3B€3/7104€K: HOPMaJIbHbIE IByX3BeHHBIE (CM. puc.l, 4, 5); cneuu-
aJbHBIC — MHOT'03BEHHBIE (CM. puc. 2, 3).

ITo pacmoyioxkeHn 0 3Be3J0UCK: TOPU30HTaIbHbIC (pHC.5, @), HaKIOHHBIC (pHC.5, 6);
BEpTHKAJIbHBIC (pHC.5, 8). o

Puc. 4. Tunbl nenHpIX nepeaay: @ — ¢ PpOJTUKOBOM LENbI0; & — ¢ BTYJI04YHOI LeNbIo;
6 — ¢ 3y0uaToi Henbio

Puc. 5. Buabl nenHbix nepeaayd: @ — ropu30HTaJIbLHAA;
0— HAKJIOHHAsl; 6 — BePTUKAJbHAs

Puc. 6. [lennas nepeaavya ¢ HATAKHBIM POJHKOM

5. Ilo ciocoOy perynupoBaHus MPOBUCAHUS LIETIH: C HATSDKHBIM YCTPOMCTBOM (CM. pHC.
1); ¢ HAaTsHKHOM 3BE3/I0YKOM (POJIMKOM, PHC.0).
6. I1o KOHCTPYKTUBHOMY HCIOJTHEHHUIO: OTKPBITHIE (CM. puc.3), 3aKphIThIe (puc.7).



Puc.7. YcranoBka ¢ nHenHoi nepenaveit

Hocmouncmea u nedocmamxu

Hocmouncmsa:

- 0OJIBIIIAs POYHOCTH CTANBHOM LIEIH [0 CPABHEHHUIO C PEMHEM T03BOJISIET TIepeIaTh 11e-
MbI0 OOJBIINE HATPY3KU C TIOCTOSIHHBIM MEPEIaTOYHBIM YHCIIOM U MIPH 3HAYUTEIHHO MEHBIIIEM
MEXOCEBOM pacCTOSHUHU (IIepeada 0ojee KOMIIAKTHA);

- BO3MOXHOCTb MI€peIaur JBUKEHUS OJJTHOU IENbI0 HECKOJIBKIM 3BE3/I0UKaM;

- II0 CPABHEHUIO C 3yOUaTHIMU IepeladaMi — BO3MOXKHOCTB TIepeIadyl BpaIaTeIbHOTO
JIBIDKCHHSI Ha OOJbIIIHME paccTosIHUSA (10 7 M);

- MEHBIIIasl, YeM B PEMEHHBIX Iepejavax, Harpy3ka Ha Bajbl;

- cpaBHUTENBHO BbIcOKUHM KIIJI (77,,,,>> 0,9 + 0,98);

- OTCYTCTBUC CKOJIbKCHUS;

- MaJIbIC CUJIBI, IleICTB}HOHIPIG Ha BaJibl, TaK KaK HET H€06XOZII/IMOCTI/I B OOJIBIIIOM HaYallb-
HOM HAaTsDKCHUU,

- BO3MOXKHOCTB JICTKOM 3aMEHBI OCIIN.

Heoocmamxu:

- CPaBHUTEIILHO BBICOKAsi CTOUMOCTD IIETICH;

- HEBO3MOXXHOCTh UCTIOJIB30BaHUS TIepeAadd IPH PEBEPCUPOBAHUH O€3 OCTAaHOBKU;

- lepeaym TpedyIOT YCTAaHOBKH Ha KapTepax;

- CJIOKHOCTD ITO/IBOJIa CMa30YHOTO MaTepHalia K IIapHUpaM IeIH;

- CKOPOCTh ABMKEHHUS 1I€TTH, 0COOCHHO MPHU MaJlbIX YHCIaX 3yObeB 3BE3/104€K, He TTOCTO-
STHHA, 9TO BBI3BIBACT KOJICOAHUS TMEPEAATOTHOTO OTHOIICHHSI. OCHOBHON MPUYUHON ITOTO HEO-
CTaTKa SIBJSIETCS TO, YTO I[EMb COCTOUT U3 OTAETHHBIX 3BEHBEB U PACIIONIaraeTcs Ha 3BE€3/10YKE He
10 OKPYXKHOCTH, @ 10 MHOTOYTOJIBHHKY. B CBSI3U ¢ 3TUM CKOpPOCTH IIEeTTH P PAaBHOMEPHOM Bpa-
IIEHUH 3BE€3I0YKH HE MMOCTOSHHA.

- MIOBBIMICHHBIA IITyM, 0COOCHHO Ha BBICOKUX CKOPOCTSX, BCIICACTBHE yIapa 3BeHa IICTTH
MIPH BXOJIE B 3alICTUICHUE U AOTMOJIHUTENbHBIE THHAMUYECKIE Harpy3KH U3-32 MHOTOTPAHHOCTH
3Be304eK; Co CKOPOCTHIO V;' =V, SiN & cBsA3aHbI MIONIepeYHble KonebaHus BeTBel 1enu. B mo-

MEHT BXOJia B 3alleIuIeHue mapHupa B ¢ 3yooM C BepTUKAJIbHBIE COCTABIISIOIINE UX CKOPOCTEH
V, M V], HalpaBJICHbI HABCTPEUY JIPYT APYTY, COMPUKOCHOBEHHE MIAPHUPA C 3y0OM COMPOBOKIa-

ercs ynapom. [locnenoBaTenbHbie yAaphl BISIOTCS NPUUMHOMN IIyMa Nepeaadn U PazpyeHus
HIApHUPOB LIENU U 3yObeB 3Be3704eK. [[J1s1 orpaHndYeHust BpeJHOTo BIUSHUS YapOB BEIPaOOTaHBI
PEKOMEH IaIlMHU TI0 BEIOOPY IIara Ieny B 3aBUCHMOCTH OT YaCTOTHI BpallleH!s BeAyIIeH 3Be3/104-
KH.

- OHU paboTalOT B YCIOBUSX OTCYTCTBUS )KHJIKOCTHOTO TPEHHMSI B IIAPHUPAX U, CIIE0Ba-
TEJIbHO, C HEU30EKHBIM UX U3HOCOM, CYILIECTBEHHBIM MPH TJIOXOM CMa3bIBAHUU U TIOTIAJaHUHI
IBUIH U TPSI3U. 32 01MH MPOoOer B KaXIOM LIAPHUPE COBEPIIAIOTCS YETHIPE MOBOPOTA: JIBA HA BeE-
Iylei v 1Ba Ha BEIOMOM 3Be3/I0UKaxX. JTU MOBOPOTHI BBI3BIBAIOT M3HOC BTYJIOK U BAaJIHKOB IIAp-
HUPOB. M3HOC 11enn 1 3yObeB 3BE3/10UEK CBSA3aH U C TIEPEMEIICHHEM IAPHUPOB M0 MPOPIUITIO 3y-
0a B mpotiecce 3aleruieHns. DTO MPUBOAUT K BBHITATUBAHUIO LIETIH, JJI yCTPAHEHHUSI TOCIIECTBUIN
KOTOpOTO TpedyeTCsl MPUMEHEHNE HATSHKHBIX YCTPOUCTB. J{J1s yMEHbIIIEHUS H3HOCA HE0OX0TUMO
CJIEUTH 32 yJIOBJIETBOPUTEIHHON CMA3KOW IIAPHUPOB.
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- OHU TpeOYIOT 60Jiee BHICOKOM TOUHOCTH YCTAHOBKH BaJIOB, UeM KJIMHOPEMEHHbIE Tepe-
Jlauu, BO M30€KaHNe COCKaKUBAHUS IIETIN CO 3BE3/I0YKU M 00Jiee CI0KHOTO yX0/1a — CMa3bIBa-
HUSl, PETYIHPOBKHU.

Oonacms npumenenus

CoBpeMeHHBIE IIETTHEIE TePeIauu MOTYT TiepeaBaTh OOJIbIIKE MOITHOCTH (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) TPH JKECTKUX TPeOOBaHUAX K rabapuTaM UM B) IIPU
HE00X0IUMOCTH PaboTHI €3 MPOCKalIb3bIBaHUA (IPEMATCTBYIOMIETO MIPUMEHEHUIO KITUHOPEMEH-
HBIX Tlepezay).

[lenHble epeaadu MUPOKO PACIPOCTPAHEHBI B TPAHCIIOPTUPYIOIIMX YCTPOUCTBaxX
(xoHBelepax, 371eBaTOpax, MOTOLMKIIAX, BEJIOCUIIEaX ), B IPUBOJAaX CTAHKOB U CEIbCKOXO035M-
CTBEHHBIX MAIlIMH, B XUMHUYECKOM, TOPHOPYAHOM M HEPTEMPOMBICIOBOM MAITUHOCTPOECHUHU.

Kpowme nenspIx npuBo 0B, B MAIMHOCTPOEHUH IIPUMEHSIOT LIENTHbIE YCTPOUCTBA, T.€.
LEMHbIe TIepeaun ¢ pabounMu opranaMu (KOBIIaMU, CKpeOKaMu) B TpaHCIIOpTEpax, 3JieBaTopax,
AKCKaBaTOpax U JAPYrux MalluHax.

Hau6onbiiee mpruMeHeHre NOTyYHIN HEMHbIe NepeJaud MOIHOCTHIO 10 120 kBT mpu
OKPYKHBIX CKOPOCTSIX 10 15 m/c.

Bonpocwi ona camonposepku

- KpaTtko onummre yCcTpoicTBO HENHOM NEpeIayn.

- [lepeuncnuTe o MyHKTaM MPU3HAKU KIACCUPHUKAIIMU, XapAKTEPU3YIOLIHE KOHCTPYK-
THUBHbIE 0COOEHHOCTH, CBSI3aHHBIE C LEMSIMHU U CO 3BE3/10UKaMHU.

- YKaXXuTe OCHOBHBIE JOCTOMHCTBA U HEIOCTATKHU LEITHOM IE€pelayu 110 CPAaBHEHUIO C
JIpYTrUMU U3BECTHBIMU BaM BHiamu nepenad.

- KakoBBI 1OCTOMHCTBA ¥ HEAOCTATKU LEMHBIX NEPEay 110 CPABHEHUIO C PEMEHHBIMU?
I'te npUMeHSIOT LienHbIe epeaun?

- KakoBa KOHCTpYKIIMsI pOJIMKOBOM U BTYJIOYHOM 1ieTei?

- B xakux ciyyasix NpUMEHSIOT MHOTOPSIHBIE POJIMKOBBIE LIETHU?

- Kakue nocTonHCTBa LIEMHOM nepeiaun 00ecTeyrBaroT i MUPOKOoe MPUMEHEHHE U B Ka-
KHX 00sacTax?

- Kakue Tunsl nemneit Hanbonee pacnpocTpaHeHbl?

- [louemy B Benocunene npuMeHseTcs 1enHas nepenava? Kakyro apyryro nepenady
MO>KHO HCIIOJIb30BaTh AJIs 3TOM 1enu?

- Chopmynupyiite onpeneneHne emHoro BapuaTopa.

- B ueM 10CTOMHCTBA ¥ HEIOCTATKH LIETIHBIX NIEPEIAd 10 CPABHEHUIO C PEMEHHBIMU?

- C yeM cBsI3aHbI HEPAaBHOMEPHOCTh XO0Ja LIEMHON Mepeaady, yaaphl MAPHUPOB LENH 110
3yObsIM 3BE3/I0YKU U KOJIeOaHUs BeTBEH 1enu?

- OT 4ero 3aBUCUT MHTEHCUBHOCTh U3HOCA IAPHUPOB LIETH?
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IIpakTuyeckoe 3ansiTue Ne 16
MEXAHWU3MbI IBUKEHUA C OCTAHOBKAMHA

B aBromMaTHueckH M 10JlyaBTOMaTHYECKH JIEHCTBYIOIIMUX MalllMHAX BCTPEYAETCss HE00X0-
JUMOCTb NIEPUOANYECKH COOOLIATh ABM)KEHUE BEJOMBIM 3BEHbBSAM C IOCIEAYIOIIEN OJIHON OcTa-
HOBKOH1, BpeMsl KOTOPO MOKET OBITh 3aJJaHHBIM.

- Xpamnoshble;

XparoBoii MEXaHU3M C BeAylleil co0aukoil M CTOMKOW 4 CIyXHUT JUIs peoOpa3oBaHUs
BO3BPATHO-BPALATEIbHOIO ABHKEHHsI KOpoMbIcaa 1 ¢ cobaukoil 2 B MPEpbIBUCTOE BpalllaTelb-
HOE JBWXEHUE (B OJJHOM HaIpaBJeHUH) XparnoBoro kojeca 3. Cobauka 5 ¢ npyxuHou 6 HE 10T
KOJIECY BpaIllaThCsi B 0OpaTHYO CTOpOHY. Bbiciias mapa o6pazoBaHa coOaukoil U XpamnoBbIM KO-
jgecoM. MexaHu3M MOXKET UMETh BXOJHOE 3BEHO U C BO3BPATHO-IIOCTYNATEIbHBIM JIBUKEHUEM.

XparnoBblii MEXaHU3M IPUMEHSIOT B KauecTBE 3a/IeP’KUBAIOIIEr0 YCTPOMCTBA — HAImp., B
Ipy30MOIBEMHBIX MalIMHAX (3y0uaToe KOJIeco COelIMHEHO ¢ OapabaHoM eOEnku, u cobadka
ylepkuBaet 0apabaH OT 00paTHOrO pacKpy4UBaHUs MO TSXKECThIO MMOAHUMAEMOT0 Ipy3a). Xpa-
MOBBI MEXaHU3M MCIIONIB3YETCS B Yacax C MPYKUHHBIM 3aBOJIOM (IIPH 3aBOJIE YaCOB OH MpPEAOT-
BpallaeT CaMOIPOU3BOJIbHOE PACKPYUUBAHUE 3aBOJHON MPY>KUHBI).

Puc.1. XpanoBoii MexaHu3zm

- MAJIbTHHCKHE;

[IpeoOpasyeT HenpepbIBHOE BpallleHHE BXOIHOTO 3BeHa - KpuBomunal B mpepsiBUCTOE (C
OCTaHOBKAaMH) BpallleHUE BBIXOJIHOTO 3BEHA - KpecTa 2. MexaHu3M UMeeT CTOMKY 3 M BBICHIYIO
napy, o00pa30BaHHYIO [IEBKOM KPUBOIIUIA U Ta30M KpecTa.
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Puc. 2 ManpTuiickuii MEXaHU3M

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

DHUNEMOKONNA

KaOpoBoe OKHG

npopesb NoNacTH

ManETUACKHA KpecT

nepdopaudoHHEE
CTBEPCTHA

\ E

npreoagHAaR
waecTapHa

CKAYKOBLIA Bapatad IKCUSHTRME

Hcnoab3oBanue MaJIbLTHHCKOr0 MeXaHH3Ma B KHHOIIPOCKTOPE
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IpakTnyeckue 3ansaTue Ne 17
PACTAKEHHUE U C)KATHUE

OceBoe pacTsi’keHHe - CoKaTHe

IIpooonvuvie cunvl 8 nonepeuHvIX ceyeHusxX

I[og pacmsascenuem (cocamuem) NOHUMAIOT TAKOW BUJl HATPYXKEHUS, IPU KOTOPOM
B ITOTNICPEYHBIX CCUCHUAX CTEPIKHSI BO3HUKAIOT TOJIBKO MPOJI0JIbHBIC CHIIbI N , a mpodne CHUIoBbIe
(bakTOphI paBHBI HYJIIO.

PaccMOTpHUM OZHOPOIHBIM MPSIMOIMHENHBIM CTEPKEHD UIMHON | ¥ IIIomanpo nonepey-
HOTO ce4YeHUs 4, Ha IBYX KOHI[aX KOTOPOTO MPHIIOKECHBI JIBE PABHBIC 11O BETUYMHE M TIPOTHUBOIIO-
JIOXKHO HarpaBJICHHbIE IIEHTPaIbHbIC MTPOOJIbHBIC CHIIbI P (puc. 2, a).

Ilpooonvuasa cuna — BHyTpEeHHEE YCWINME, paBHOE CyMMeE IPOEKIUNA BCEX BHEIIHUX CHUII,
835IMbIX ¢ OOHOU CMOPOHbL OM CeyeHUs, Ha OCh CTepxHs. [Ipumem cnenyroliee npasuno 3Hakoe
0J11 NPOOOJILHOU CUbL: PACTATUBAIOIIAS TTPOJIOJIbHAS CHJIa TOJIOKHUTENbHA, COKMMAIOIas — OT-
puuarensHa (puc. 1).

N > N>0
- >
N <0 N <0
— G

Puc.1

[ToMecTuM Hayano MIOCKON CUCTEMbI KOOPJAMHAT YZ B IEHTPE TSHKECTH JIEBOTO CEUEHUS, a
OCb Z HallpaBUM BJ0JIb MPOJIOJIBHON OCU CTEPHKHSI.

Jlns onpezneneHys: BEIMYMH BHYTPEHHUX YCHIIMKA BOCIIOJIB3YEMCS METOJIOM CEUEHUU. 3a-
naBast HekoTopoe ceuenne Ha paccrosaue Z (0<z <) or Hayana cucTeMbl KOOpAMHAT W pac-
cMaTpHBas pPaBHOBECHE JICBOW OTHOCHUTEIIHHO 33JJaHHOTO CEUCHHS YacTH CTEpKHS (pHC. 2, 6),
MPUXOJUM K CIEAYIOIIEMY YPaBHEHUIO:

>z2=—P+N,=0

:

OTKyJla CII€AYeT, UTO

N, =P

CrnenoBatenbHO, MPOIOJIbHAS CUJIA B CEYEHUH YHMCIECHHO paBHA CyMME MPOEKIMIl Ha OCh
CTEPIKHS BCEX CUJI, PACTIONIOXKEHHBIX 110 OJJHY CTOPOHY CEUEHUs

N, = 2P(2)
omc (1)

Hanpﬂofceﬂue 6 NONEPEUHDbLX CeUYECHUAX CIEPIICHA

HOpMaJ'IBHaSI cuma N MNPUIIOKCHA B ICHTPEC TAKCECTHU CCUCHUS, ABJIACTCA paBHOﬂeﬁCTBy-
10)11 (S35 BHYTPCHHUX CHUJI B CCHCHUHU U, B COOTBETCTBUU C 3TUM, OMPCACIIACTCA CICAYOIIHUM 06pa—
30M.

N=jadA
A

Ho u3 3T0ii popMyIbl Hellb3sl HAMTH 3aKOH pacrlpeaesieHuss HOPMAJIbHBIX O HalpsKeHUH
B IIONIEPEYHBIX CEUYEHMSIX CTepKHA. J{JIs 3TOro oOpaThMes K aHAIHM3Y Xapakrepa ero nedopMupo-
BaHMUSL.

Ecnn Ha GOKOBYIO MOBEPXHOCTH ATOTO CTEP)KHS HAHECTH MPSMOYTOJNBHYIO CETKY (pHC.
2.2, 6), TO TOCJIE HArPY>KEHHs TONEPEYHbIC JTUHUKN a—d, b—D u T.J. IepeMecTaTcs napaieabHO
caMuM cebe, OTKy/ia CIEAyeT, YTO BCE MOBEPXHOCTHBIE MTPOIOIbHBIC BOJIOKHA YIUIMHATCS OIMHA-
KoBO. Ecniu peInonoxxuTh Takke, 4To ¥ BHYTPEHHHE BOJIOKHA pabOTAIOT TAKUM e 00pa3oM, TO
MOXHO CJIeJIaTh BBIBOJI O TOM, YTO IONEPEYHBIC CCUCHHS B IEHTPAIBHO PACTSIHYTOM CTEpPIKHE
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CMEIAI0TCS NapaJljIeIbHO HAYAIbHBIM TTOJIOKEHUSIM, YTO COOTBETCTBYET cUnOme3e NnioCKUx
ceuenuti (ecunomesze bepuynnu).
3Ha4nT, BCE MPOIOJIBHBIC BOJIOKHA CTEPXHS HAXOMAATCS B OJMHAKOBBIX YCIIOBHSX, a Clie-
JOBATEeILHO, HOpPMaJbHBIC HAMPSHKEHUS BO BCEX TOYKAX IMOMEPEYHOrO CEYCHUsS JOJDKHBI OBITh
TaKXe OJIMHAKOBBI U PaBHBI
N

o=—
AL

rae A — momaab NonepeyHoro CeYeHUs CTEPKHS.

B ceuenusx, OIU3KUX K MECTY NPHJIOKEHHs BHEIIHUX CUJI, runore3a bepHymninn Hapyma-
€TCsl: CEUEHUSI UCKPUBIISIFOTCS, U HAIPSDKEHUSI B HUX paclpeeisatoTcs HepaBHOMepHO. 1lo Mepe
yJlaJIeHus OT CEUYEHUH, B KOTOPBIX MPUIIOKEHBI CUIIbI, HAIPSYKECHUS BBIPABHUBAIOTCS, U B CEYEHHU-
X, YIAJICHHBIX OT MECTa MPHIIOKEHHs CHJI Ha PAacCTOSHHUE, PaBHOE HAHOOJBIIIEMY U3 Pa3MepoB
HONIEPEYHOT0 CEeUEHUsI, HAIPSDKEHHSI MOXKHO CUUTATh paclpe/le]IeHHbIMU [0 CEYEHUI0 PaBHOMED-
HO. DTO NOJOXEHUE, Ha3biBaeMoe npunyunom Cen-Benarna, NO3BOISAET IPU ONPEIEICHUN
HaNpsDKEHUH B CEUEHMSIX, JOCTATOUYHO YJAJIEHHBIX OT MECT MPHJIOKEHUS BHEIIHUX CHJI, HE Y4HU-
TBIBAaTh CIOCO0 WX MPHJIOXKEHHS, 3aMEHATh CHCTEMY BHEIIHUX CHJI CTaTHUYECKH DKBUBAICHTHON
cucreMoil. Hanmpumep, 3KkcriepMMeHTaJIbHO YCTaHOBIIEHO, YTO BO BCEX TPEX CIIydyasiX HarpyKeHUs
CTepXkHS (pHUC. O, @) 3HAUECHUS HANPSKEHUN B CEUEHUAX, YNAJCHHBIX OT KpallHUX CEUYEHUN Ha
paccrosinue He MeHee BbICOThI ceueHust h, omuuakosbi: o = N/A(puc. 5, 6), a B ceuenusx,

OJIM3KUX K MECTaM IPHUJIOKEHUSI BHEITHUX CHJI, PACIIPEICIICHHS HAMPSHKEHUH 110 CEYCHHIO CYIIe-
CTBEHHO pa3IM4HbI (pHC. 5, 8).

e =
05F 0.5F 0,5F 05F
BB s —"""] 05F 05F 02F ] ]
F F F F .
S BRI B N N
o= E 0= Z
R o —
a) 6) 8)
Puc.5

BrickazaHHOE TIpEAIOIOKEHHE O PABHOMEPHOM paclpe/ie]IeHH HOPMAaJIbHBIX HaIpshKe-
HUI B MOMEPEUYHOM CEYEHHMH CIPABEAIMBO JUIsl yYaCTKOB, JOCTATOYHO YJAJEHHBIX OT MECT: pe3-
KOr0 W3MEHEHHS IUIOIIAJIA TOMEePEYHOro ceueHus (puc. 2, 8); CKaukooOpa3HOTO H3MEHEHHS
BHEITHUX HArpy30K; CKaukooOpa3HOTOo M3MEHEHUs (HU3MKO-MEXaHUYECKHX XapaKTEPUCTHK KOH-
CTPYKLIUH.

HopMmanpHble HanpspKEeHUST IPU CKATHH OTPEIENIIOT TakKe, KaK U IIPU PACTsHKEHUU, HO
CUHTAIOT OTPUIATEITHHBIMH.

CrnenyeT HOMHUTD, YTO NJMHHBIE (TOHKHE) CTEPKHH, HATPY)KEHHBIE COKMMAIOIIUMHU CHUITa-
MU, MOT'YT TIOTEPSITh YCTOWIUBOCTD.

B uHXEeHEepHBIX COOPYKEHHSIX BCTPEUYAIOTCS PACTSHYTHIE WU CXKAThIC DJIEMEHTHI, UMEIO-
e OTBEPCTUSA. B CEYEHMSX C OTBEPCTHEM OMPEACISIOT OCPETHEHHbIE HOpMabHBIE HAIpsDKe-
HUS 110 popmyrie

N
A
wm(2.3)
A =A-A )
roe = Hm 0C1 — [IJIONIAIb TTOTIEPEYHOTO CEYCHHS HETTO; A - TUIOMAh MOMEePEYHOTO

cedeHus OpyTTo; A,.,- IIOLIAb €ro 0cIa0IeHHus.
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Jegpopmayuu u nepemewsenusn. 3axkon I'yka

PaccMoTpuM OTHOPOTHBIN CTEPKEHD C OJHUM KOHIIOM, KECTKO 3aJICJIaHHBIM, U JAPYTHM -
CBOOOIHBIM, K KOTOPOMY IPHJIOKEHA IIEHTpalIbHAs poaosibHas cuia P (puc. 2.8). Jlo Harpyxke-
HHsI CTEPXKHS €ro JIMHa paBHsuIach |- mocie Harpykenus oHa crajia paBHoit |+ Al (puc. 2.8).
Bennunny Al HasbIBatOT a6 contomuvim yOauHenuem CTEPKHSL.

/ Al
K Sk—>
1 p .
adb—234b —>
7 | dz
Puc. 6

Ecnu B Harpy€HHOM CTEp’KHE HAIIPSHDKEHHOE COCTOSIHUE SIBJSIETCS. OJJHOPOJIHBIM, T.€. BCE
YYaCTKH CTEPKHS HAXOJATCS B OAMHAKOBBIX YCIOBHX, AehOpMaIlHsl € OCTAeTCsl OJHON U TOMH ke
0 JUIMHE CTEPXKHSI U PaBHOM

Al

I (4)

Ecnu sxe 1o JuiMHEe CTep)KHS BO3HUKAET HEOJHOPOIHOE HAMPSIKEHHOE COCTOSHUE, TO JIJISI
OIpE/ICTICHUS €ro aOCOMIOTHOTO YVTHHEHUS] HEOOXOMMO PaCCMOTPETh OECKOHEUHO MAJIbIi 3j1e-
MeHT JutnHO#M dz (puc. 2.8). IIpu pacTsHKEeHHH OH YBEIMYHT CBOKO JUIMHY Ha BennuuHy AdZu ero
nedopMarusi COCTaBUT:

_Adz

dz )

B npenenax maneix nedopmaruii mpu MpoCcTOM PACTSHKEHUH WM CKaTuu 3akoH ['yka 3a-
MUCBIBAETCS B CIEYIOIIEM BUAE (HOpMAalbHblEe HANPANCEHUSI 8 NONEPEUHOM Ce4eHUU NPIMO Npo-
NOPYUOHATIbHBL OMHOCUMENbHOU JTUHEUHOU deghopmayuu € ).

o=Ee¢. (6)

£

Bennuuna E npencraBiseT co6oil k03¢ (UIMEHT MpPONOPLUUOHANIBHOCTH, Ha3bIBa€MBbIi
MOJlyJIEM YIPYTOCTH MaTepuaia nepBoro poaa (MOAyiab IpoAoabHON ynpyroctH). Ero Bennuuna
IOCTOSIHHA I Kakaoro marepuana. OH XapakTepusyeT >KeCTKOCTh MaTepuana, T.e. CIoco0-
HOCTb CONPOTHUBIIATHCA J€POPMUPOBAHUIO 10/ JEHCTBUEM BHEILIHEN HArpy3Ku.

Ilepeiinem k ananu3y aedopmaiii B pacTIHYTOM cTepkHe. HabmroieHnsi moKa3bIBaloT,
YTO €ro yAJUHEHHE B IPOAOIBHOM HAIpPaBIECHUHU COMPOBOKIAETCS MPONOPLHUOHAIBHBIM YMEHb-
IICHHEM TOTIEPEYHBIX pa3MepOB CTEPKHsI (puc. 7).

Ecnu 0603Ha4MTh:!
Al Aa gy = Eromer

gnpo() = I_ gnonep = a g

npoo

TO, KaK MOKa3bIBAIOT AKCIIEPUMEHTHI, 4 = CONSt /17151 TaHHOTO MaTepHalia u sBIIsIeTCS 0e3-
pa3MepHbIM K03 puyuenmom Ilyaccona. BenuunHa u sIBISETCS BOXKHON XapaKTEPUCTH-
KOW Marepuaja M OMpeessieTCs] SIKCIIEPUMEHTAIBLHO. [ peanbHbIX MaTepHAIOB £/ IPUHUMAET
3Hayenwus 0,1...0,45.
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Puc. 7

Pacuemut na RPOYHOCHD U HCECMKOCMb BPU PACMAIICEHUU (c.)fcamuu)

OCHOBHOM 3amauell pacdyeTa KOHCTPYKIMH SBISIETCA OOecredeHHe ee 0e30MacHOi dKc-
IIyaTanuy. BaKHEHIIHM yCIoBHEM, 00ECTIEUMBAIOMINM OE30MaCHYIO SKCILTYaTallli0 KOHCTPYK-
oy, ABJIACTCA YCIIOBUC IMPOYHOCTH. CyH_IeCTByIOT pas3iIndHbIC MCTO/AbI O6eCHe‘leHI/IH IMPOYHOCTH
KOHCTPYKI[Mi. MBI Yaiie BCero 0y1eM Iob30BaThCs OJHUM U3 STHX METOJOB — PacyeToM I10 JI0-
IMyCKaCMbIM HAIIPSAKCHUSM. CorHaCHO 9TOMY MCTONY HJIsA KOHCprKHI/Iﬁ, pa60TaIOI_HI/IX Ha pacTi-
JKCHHUC-CIKATUC, YCIIOBUC MMPOYHOCTH, COCTABJIICHHOC JIA OIIACHOTO CCYCHHA, MOKHO 3allUCaTh B
TaKOM BHUJC:

Omax = % < [O-] = Oadm
(13)

T1€ O ay— MAaKCHMAIIbHOE HAMPSDKCHHE B KOHCTPYKINH; [0]— XapaKTepucThKa Marepua-

Jia, Ha3bIBacMasl 00nyCKa€MblM HaAnNpA}CeHUuem.
HOHYCKEICMOC HaIpsAKCHUEC HAXOAUTCA 110 (l)OpMy'J'IC

[O'] :O'npeu/n . (14)
rae Unpez[_ NpeaAcIbHOC HANPSIKCHUC, TIPU JOCTUKCHUH KOTOPOI0 B CTCPKHE HACTYIACT

npeoenvHoe COCMOAHUE MAMEPUAA: NOABISAIOTCS TUIACTHYECKUE Ae(opMaIiy, eClIl MaTepral
CTEPKHS — MJIACTUYHBINA, UM TPOUCXOJUT PAa3pyLICHUE, €CIH CTEPKEHD BBIIIOJIHEH U3 XPYIKOIO
MaTepuaia; N — HOpMUPYEMBbIH K03 PUIIMEHT 3amaca MPOYHOCTH.

VYcnoBrue NpoYyHOCTH B 3aBUCHMOCTH OT LIEJIM IOCTABJIECHHOW 3aJa4y MO3BOJIAET BBINOJI-
HATBH pacyeThl Ha IPOYHOCTh JBYX BUJOB: MPOEKTHBIM U MPOBEPOUHBIM. /{111 cipoekTHpOBaHHOTO
CTEPKHS MOYKHO TaK)K€ ONPEAEIATH JOIYCKAEMYIO Harpy3Ky.

IIpoexmubiii pacyem BBIIOIHAIOT C LENbIO ONPEIEICHUS Pa3MEPOB MONEPEYHBIX Ce-
YEeHUH 3JIEMEHTa KOHCTPYKIIMU NPU U3BECTHBIX pabounx Harpy3kax U mMartepuaie (J0ImycKaeMbIX
HanpspbkeHui). [lnomans monepeyHoro ceueHus OnpeesisaioT U3 BhIpaKeHUs

AZ Nmax

[o] (17)

dopma cedeHus CTEPIKHsI He BIMSET Ha €ro MPOYHOCTh MPH pacTshkeHuu (cxarun). Dop-
MY CEUYCHHsl CTEP)KHsSI HEOOXOIMMO 3HATh TOJIBKO JUISl ONPEACTICHUS pa3MEepOB CEUCHUS TIPU H3-
BECTHOM 3HAUYCHUH TLIOMIAIH.

3Has MJIOIIaAb CEYeHUS U ero (HOopMy, HAXOISAT pa3Mephbl CeUCHHS.

Ilposepounviii pacuem BBIONHSIOT JUIS CIPOCKTHPOBAHHON KOHCTPYKIHH C IIENBIO
NPOBEPKH ee MpoYHOCTH. [Ipu mMpoBepouHOM pacueTe JOJKHBI ObITh N3BECTHHI ILIOIIA/b OMACHO-
rO CEYCHHs, Harpy3ka W Marepuan (jomyckaemoe HampsbkeHue). [IpoBepoUHbIid pacdyer BbIMOJI-
HSIOT 10 popmyae (13).

Onpedenenue donyckaemou Hazpy3Ku ISl COPOCKTHPOBAHHOTO JJIEMEHTa KOH-
CTPYKLUH, Pa3Mepbl MOMEPEYHOr0 CEUEHHsI KOTOPOTO M MaTepual (JOMyCKaeMbIe HAIPSHKCHHS)
U3BECTHBL. Y CIIOBUE IPOYHOCTH B 3TOM CITy4ae 3aliChIBAIOT B BHJIC

[N]<[o]A. (18)

3nas 3Hayenue [N], onpenensior nomyckaemyto Harpy3ky [P].
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Tabmuia 1

DneMEeHTbl KOHCTPYKLIUU Ve
KosoHHBI 001IeCTBEHHBIX 31aHHUI U OMOP BOJOHA-
MOPHBIX OareH 0,95

DONEMEHTBl CTEP)KHEBBIX KOHCTPYKLUHUN MOKPBITHH
Y MIEPEKPBITHIA:

a) CKATBIX NP pacueTax Ha yCTOMYMBOCTh 0,95

0) pacTSHYTBIX B CBAPHBIX KOHCTPYKITUSAX 0,95

CromHeie COCTaBHBIE OANIKH, KOJIOHHBI, HECYIIIHE
CTaTMYECKYIO HArpy3KY U BBINOJHEHHBIEC C TOMOIIbIO 00JI-

TOBBIX COCJUHEHUN, IIPU pacyeTax Ha IPOYHOCTh 1,1
CedeHusi NMPOKAaTHBIX M CBAPHBIX 3JIEMEHTOB, HE-
CyIIUX CTAaTHYECKYK Harpy3Ky, IpPH pacyerax Ha Mpod- 1,1
HOCTh
CoxaTble 2J€MEHTBl U3 OJIMHOYHBIX YIOJKOB, IPH- 0,75

KPCILIACMBIC OJIHOM TTOJIKOM

Ilpumeuanue: B cnydasix, He OTOBOPEHHBIX B HACTOSIILIUX HOPMaX, B popMyJiax Cieayer
1

HNpUHUMATh /¢ =

JI1st XpyIIKUX CTPOUTENBHBIX MaTEPUAIOB YCIIOBHSI IIPOYHOCTH IPUHUMAIOT BU:

o, <o o =0, /n
[P PACTSHKEHUH: admt =™ adm,t ut Tt

IIpH CKATHH: O¢ < Oagmyc ’ Oadmc = Ouc /nc '(20)

rae Tadmty Tadme JIOITyCKaeMble HAIPSKEHUS MPU PACTSHKEHUU U CKATUM; Nt U Ne —
HOpPMAaTHBHBIE KOA(D(UIIMEHTHI 3amaca MPOYHOCTU MO OTHOIIEHHUIO K Mpeey MpodHocTH (N,
nc>1).

JI71st IGHTPATIbHO CHKATBHIX OETOHHBIX JIeMeHTOB Gopmyra (20) 3amuceiBaeTCs B BUE:

o, = N <oR,,

(21)

rae o — KodpGUIUEHT, MPUHUMAEMbIH AJi1 O€TOHA TSKEIOT0, METKO3EPHUCTOTO U JIETKO-
ro paBHbM 1,00; mist staencroro aBrokiaaBHoro — 0,85; s ssaencroro HeaBToKiIIaBHOTO — 0,75.

B HekoTOphIx cimyyasx pabOTOCMOCOOHOCTH DJEMEHTAa KOHCTPYKIIMU OMpeaeNseTcs He
TOJIBKO €r0 MPOYHOCTHIO, HO M HCeCmMKOCmMbo, T.. CIIOCOOHOCTRIO DJIEMEHTa BOCIIPUHUMATh
Harpy3Kku 0e3 HeJOMyCTUMBIX ynpyrux aedopmanwii. [Ipu pacuerax Ha KECTKOCTh OMPEIEISIIOT
MaKCHUMaJIbHBIC TTIEPEMEIIEHHUS CEYCHUHN U COMOCTABIISIOT MX C JOIMYCKAEMBIMH ITEPEMEIIICHUSIMH.

VYcnoBue KeCTKOCTH, OTpaHUYHMBAIOLIEE U3MEHEHUE JUIMHBI 3JIEMEHTA, UMEET CIEAYIOIINMA
o0t BUI:

Al <[Al]

;

rae Al- usmenenne pa3MepoB JeTalH;

[AI] - JOITyCKa€Mas BCIIMYWHA 3TOT'O U3MCHCHMUS.

Pacuemuvt cmamuuecku onpeoeaumvix cmepicHelil
Cmamuuecku onpeoenumnlit cmeprHceHb — 3TO CTEPKEHb, KOTOPBIA MOKHO PacCuUTaTh,
WCITONIB3YsI TOJBKO YpaBHEHUS paBHOBECHS (YpaBHEHUS CTATHUKH).
B 1100011 Hayke, KOTOpasi Ha3bIBAETCS «TOYHO» U B KOTOPOW UCIIONB3YIOTCS aHATTUTHYE-
CKHME METOJIbI ONTMCAHUS COCTOSIHUH U SIBJICHUH, HE 000UTHCH Oe3 Moeneil. B Hamem ciryyae npu
pEIICHNY Pa3IMYHBIX 33724 Mbl KOXKABIH pa3 OyaeM BEIOMpATh 7Sl pacCMaTPUBAEMOT0 O0BEKTa
pPaCUETHYIO CXEMY.
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Pacuemnaa cxema — 310 yIpoIIEHHas CXeMa KOHCTPYKIIUU WU €€ JIEMEHTOB, OCBOOOXK-
JICHHAsl OT HECYILIECTBEHHBIX B IaHHOH 3a/1a4e ocobenHnoctel. [Ipu 3ToM pacueTHas cxema
JIOJDKHA OTpaXkaTh BCe Hanbosiee CyIeCTBEHHOE AJIs XapakTepa paboThl JaHHON KOHCTPYKIMU U
HE CO/Iep’KaTh BTOPOCTENIEHHBIX (haKTOPOB, MAJIO BIUSIONIMX HA PE3yNIbTaThl ee pacyera. Ilo-
CTpoeHue U 000CHOBaHHME PACYETHON CXEMBbI — OTBETCTBEHHBIHN 3Tall IPOEKTUPOBAHMS U pacyera
KOHCTPYKLIUH.

IlepeiineM Kk pacCMOTPEHUIO KOHKPETHBIX IPUMEPOB.

IMpumep 1.
Uyrynnas Tpy6a-croiixa Beicotoit H =1 =3M¢ mapyxusiv quamerpom D =25cmy
BHyTpeHHuM auamerpoM d = 20cM parpyxena cxumaromeii cunoit £ = 50m | moxyns ynpyro-

— 5 o o
CTHU 9yI'yHa E=1-10"Mlla . Havitu HaIIps’KCHUE  z B IIOIICPCYHOM CCUCHUU KOJIOHHEIL, abco-

&
motroe Al u orHOCHTENBEHOE YKOpOYEeHUs “z.
Pewenue.
Kak y»e roBopuiioch BbIIIE, pEIICHUE 3aJaud HAYMHAETCS ¢ BRIOOpa pacyeTHOU cxeMbl. B

JIAHHOM CJIydae CTOHKA M300pakaeTcs Kak BepTUKAIbHBIN cTepkens ammHoit 1 =1 =3M xecr-
KO 3aKpEeIJICHHBIN B HIDKHEH YacTu (yclIoBHOE n300pakenue Gpynmnamenta mim 3emin). K Bepx-
Hell yacTu CTepIKHs MPUII0KEHA COCPEOTOUCHHAs COKUMAIOIIAsl CUila (HAaIIPaBJICHHUE K CTEPIKHIO).
[Ipu 3TOM NTUHUS AEWCTBUS CUIIBI IOJKHA COBIIAJIaTh C OChIO cTepxkHA. Kpome Toro, psiom
HE00X0/1MMO M300pa3uTh MONEPEYHOE CEYEeHUE CTOMKHU C yKa3aHHEM OCHOBHBIX pa3mepos. B
JAHHOM TIPHIMEpE — 3TO KOJIbI[0. PacueTHas cxema aiist peteHus 3agauu n300paxeHa Ha puc. 8,
a.

Jlanee cTpouM 3MI0py NPOJOIBHON CUIIBI M OIPEEIIsieM MaKCUMaIbHOE BHYTPEHHEE yCU-
7M€, BO3HUKAIOIIEE B KOJOHHE. [10CKOJIBKY BHENIHSASA Harpy3Ka MOCTOSIHHA 110 BBICOTE, TO BO3HHU-

max
KacCT TOJIBKO OJIHA C)KUMaromas npoaoJjibHas Crujia N =—F =-50m =-500xH .

a) 6)
l F=200wH @
] 00
I
I
[0
I
I
nE =
It
I
Lo
e 00
Puc. 8.
M o []\/[Ha ] .
aKCUMaJIbHOE HOPMAaJIbHOE HAMPSDKEHUE = omnpeensieTcs mo Gpopmyie:
N max
max __
z - A ’

rae A[M2 ]— IUIOIIA/b TPYOBI:
D’ —d?)_3.14-107(25° - 20°)

=176,6-10"* m’°
4 4

A=

TOTrIa:
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mar 500107 MH
o

= —— = 28,3MIla.
1766 -10
AOGCOJIFOTHOE ¥ OTHOCHTEIIbHOE YKOPOYCHHSI CTOMKH OmpeieisieM o GopMyiam:
-3
4l = M iﬂﬂ- 107 MH - 34-.:; ) 107
EA 07 MITa 1766107 a
-
o= A _M_g,g.m”{_
) 3ae

3Hak "MuHyc" 0003HaYaeT yMEHbIIIEHUE pa3Mepa (YKOpOUCHHUE).

Mpumep 2.

CTaJIbHOM CTEpXKEeHb KPYIIIOro ceuenus pactsarupaercst yeuauem £ =10m  Orrocurens-
HOE y/UTHHEHHe He I0IkHO npesimath 1/2000, a nanpsokenue —200ke / em” | Haiirn
HAMMEHBIIMN JUAMETP, YAOBICTBOPSIONINI STHM YCIOBUSM, €CJIM MOJYJIb YIIPYTOCTH CTalId
E=2-10°MIla

Pewenue.
Kak u panee, pernieHue 3aa4i HAUMHACTCS ¢ U300paKEHUST PACUETHON CXEMBI U ITOCTPOE-

HHUSI DITIOpa MPOIOJIBHBIX cuil (puc. 9).
S i in

' i
lF=fDm

Puc.9

2
IIo YCJIOBHUIO 3a1a9X HAIIPSAKCHUEC HC NOJIKHO MPCBLIMIATH 1200k2/ cm , B CBA3U C YEM
JaHHass BCINMYMHA MOXET OBITh IMpUHATA 3a PACUCTHOC COMPOTHUBICHUEC MaTCpHUalia CTOWKH Ha

R =1200x2/ cm’ = 120MTla
paCTSI)KeHI/Ie, TO €CTh pacm . HO AHAJIOTHUHU 3aJaHHOC OTHOCUTCIIBHOC

YUINHEHHE MOXKHO TIPUHATH 3a NPEAEIBbHO JONYCTUMOE JJIs JaHHOM CTOMKHM, TO €CTh
[£]=1/2000. B pesy:brate HEOOXOAMMO TOAOOPATH AMAMETD CTOMKH, YIOBIETBOPSIOLIHI YCI0-
BUIO IIPOYHOCTH U YCIIOBHIO )KECTKOCTH.

[TporonpHOE pacTArUBaOLIee YCUIINE PABHO MO BEIMYMHE BHEIIHEN HAarpy3Ke, 1eHCTBY-
romreit Ha crepixenp IV = 10m =0,IMH

Tpebyemast miomaab NONEPEYHOr0 CEUYEHUsS KOJIOHHBI U3 YCIOBUS IPOYHOCTH OyeT

OIPEACIATHCS BEIPAKCHUEM:
N 0,iMH

A = =
R 120MIia

pacm
3Has TpedyemMyIo MI01ab, BIPa3UM HEOOXOAUMBIN U3 YCIOBUS MPOYHOCTU JUAMETP:

=8.3107% A,
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2
el 44 4.8,3. 107t

=™ = 4 = "= =0,032=32cm.
my 4 my T 3.14
VCII0BHUE KECTKOCTH MPH LIEHTPAILHOM PaCTSKEHUU-CKATUM:
Emﬂ.x E [E]
Al < z , M < z ;
! 2000 EAD 2000
N L
A4 2000

BeipakaeM 13 mpeaenbHOro HEpaBeHCTBA TPEOYEeMYIO M3 YCIOBHS JKECTKOCTH IUIOIIAb
HOIIEPEYHOIO CECUCHUS:
20000 2000 .0,/ MH

my E 2.10° MITa
HI/IaMeTp CTOﬁKH n3 YCJ'IOBI/IH KECTKOCTU OHpe,[[eJ'H/IM 110 (bOpMyJ'IeZ

= 100107 2% = 0,002,

44 _ 7
g =] e 40000k = 0036 = 3 e
mp T 314

OxoHYaTeabHO MPUHUMAEM U3 JIBYX AMAMETPOB OOJIBbIINH, d=3.6cm.

Bomnpocsl 11 caMonpoBepKH

- Uro Ha3bpIBaeTcs cTEp)KHEM?

- Kaxkoii Buz HarpykeHusi CTEpaHs Ha3bIBalOTCSI OCEBBIM PacTsLDKEHHUEM (CokaTueM)?

- Kakue BHyTpeHHHE cuiioBble (DaKTOPhl BOZHUKAIOT B CEYEHNUHU Opyca NMpH pacTsKEHUU U
cxaTuu?

- Kak pacnipenensorcs o ceueHHIo CUiIbl YIPYTOCTH IPU pacTshkeHuu u cxatuun? (Mc-
M10JIb30BATh TMIIOTE3Y MJIOCKUX CEYEHMIA. )

- Kak BblUMCIsS€TCS 3HAUYE€HUE NPOJIOJIBHOM CUIIBI B TPOU3BOJIBLHOM IIONIEPEYHOM CEUEHHUH
CTEepXKHs?

- Kakoro xapakrepa HanpsyK€HUsI BOZHUKAIOT B IIONIEPEYHOM CEUEHUU TPU PACTSIKEHUH U
CKaTUU: HOpMaJbHbIE WIN KacaTelbHbIE?

- Kak pacnpenesneHbl HOpMasbHbIE HaNpsHKEHUS B MONEPEYHBIX CEYEHUSX LIEHTPAIbHO-
PaCTSIHYTOT'O UJTH IIEHTPAIIbHO-CHKAaTOT0 CTEPXKHS U MO KaKoi popmysie OHU OINpenesnsoTces?

- Ilonyuute Qopmyny HOpPMaidbHBIX HANpsDKEHWH IpH pacTskeHuH-cxatuu? Kakue
MPEMOCHUIKU HCTIONb3YIOTCS PU BBIBOJE 3TOM (popMyIbI?

- Kak 3amuceiBaeTcs ycinoBue NPOYHOCTH Opyca MpH pacTsbkeHuu (cxatun)? Kakue BBl
3a/1a4 pemaroTCs C IOMONIBIO YCIOBHSI IPOYHOCTH?

- B xakux enuHunax nu3MepsieTcs HarpspkKeHue?

- Kak u3MeHnTCs BeTMUMHa HaPSKEHUS, €CIIH IUIOIIA/Ib ITOIIEPEYHOr0 CEYEHNs BO3pac-
TeT B 4 paza?

- Kak Ha3HayaroTcs 3HaKH MPOJOIBHON CHIIBI 1 HOPMAJIBHOTO HAIIPSIKEHUS?

- Kak cBsi3aHbI runoresa iockux ceueHuit (runore3a bepHymin) u 3akoH pacnpeeneHus
HOPMAaJIbHBIX HAIPSKEHUN B MONEPEYHOM CEUEHUH PACTAHYTOTO (CKATOTO0) CTEPIKHS?

- PackpoliTe MoHATHE 3MIOP MPOJOJIBHBIX CHJI, HOPMAJIBHBIX HAIIPSIKEHUN U IIEepeMelle-
Huil. J{71g yero onu crposarcs?

- Uto noka3pIBaeT 3M10pa Mpo10JIbHON CUIIbI?

- Uto mpeacTaBisioT coO00M AIIOPHl BHYTPEHHHUX CUIIOBBIX (DakTopoB? C KaKkoH IEIbI0 UX
CTpOSIT?
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- OnuumTe TEXHUKY MOCTPOEHUS SIIOPHI MIPOAOJIBHBIX CHII B Opyce, 3arpy’>kKE€HHOM He-
CKOJIbKUMH COCPEAOTOYCHHBIMH CHIIAMU 10 OCH Opyca?

- Kak BBIYMCIUTBH 3HAYEHUE NPOJOJIBHOM CUJIBI B IIPOU3BOJBHOM IIONIEPEYHOM CEYCHHH
Opyca?

- Kak BbIUMCINTE HanpsHKEHHs B IONEPEYHOM ceueHue Opyca IpU pacTsKEHMH U CxKa-
tun? Kak oHM pacnpeesieHbl 110 IONEPEUHOMY CEUEHUIO?

- Kak onpeznenstor abCoM0THOE yAIMHEHUE CTYIIEHYaToro Opyca, HarpyKeHHOTo He-
CKOJIBKUMH CUJIaMU?

- Kak onpenensiercs yuinHeHHE IPU3MAaTHYECKOr0 Opyca 0T COOCTBEHHOr0 Beca?

- Kakoe BimsiHME OKa3bIBaeT COOCTBEHHBIN BEC CTEPIKHS MPH MPOSKTHPOBAHUS COOPYXKE-
Hus?

- Yto moHMMaeTcs o1 6pycoM paBHOTO COMPOTUBIICHUSA?

- 3anummre GopMyIbl s ONpeAeaeHus yuInHeHus Opyca. UTo xapakTepu3yer npous-
BeZieHUe AE 1 Kak OHO Ha3bIBaeTcs?

- Kakue nedopmariun Opyca Ha3zbIBatoTCsA aOCOMIOTHBIMU M KAKME€ OTHOCUTEIbHBIMU?

- Uro Ha3bIBaeTCs yUIMHEHHEM CTepKHS (a0COMIOTHOM mpo1oapHOH aedopmarueit)? Yo
TaKO€ OTHOCUTEINIbHAs MpojosibHas aedopmanus? KakoBbl pa3MepHOCTH aOCOMIOTHOW U OTHOCH-
TEIHLHOMN MPOJOJBHBIX edopmaruii?

- OnuIuTe TEXHUKY OINpe/ieIeHus MPOIOJIbHBIX U MONEpeyHbIX Aegopmanuii Opyca npu
pacTsHKEHUU-CKATUU?

- CranbHOH cTepkeHb UIMHON 1,5 M BBITAHYJCS oA Harpy3koi Ha 3 mm. Uemy paBHO
oTHOcUTenbHOe yuHeHne? UeMy paBHO oTHOcHTenbHOE cyxkenue? (4 = 0,25)

- Uro xapakrepusyeT MOJlyJb ypyroctu Matepuaina? KakoBa enHuIa U3MEpPEHUSI MOAY-
15 ynpyroctu?

- Urto HaszpiBaeTcsa Mopayiem ympyroctu E? Kak Biauser BennuuHa E Ha Aedopmainuu
CTEPKHS?

- Uto Ha3pIBaeTCA JKECTKOCTHIO MOMEPEYHOI'O CEUEHMS CTEPXKHS MPH PACTKEHUH (CxKa-
THH)?

- OTHOCHUTENBHBIE IeOpMAIH U ITEPEMEILICHUS.

- Uto noHMMaeTcs MoJ )KECTKOCTBIO IIPH PACTSKEHUU WK CXKATHUSI CTEPIKHSA?

- [IpuHIMIBI pacyeTa Ha )KECTKOCTb.

- Tunel 3a1a4 npu pacyeTax Ha )KECTKOCTb.

- [Ipumepsb! BIUsHUS )KECTKOCTU HA paOOTOCIIOCOOHOCTh KOHCTPYKIIMH.

- Chopmynupyiite 3akoH ['yka. Hanumute Gpopmyisl 11 aOCOTIOTHON M OTHOCUTENbHON
MPOJOIBHBIX AeopManuil CTEPHKHS.

- UTO IpouCXOAMT € IIONIEPEUHBIMH pa3MepaMy CTEPKHS TP €T0 pacTsKEHUN (CxaTtun)?

- Uro xapakrepusyer KodQGUIUEHT nonepeyHon aepopmamuu?

- Yro takoe koaddunment I[lyaccona? B kakux npenenax oH u3MeHseTcs?

- Kak onpenensercs koaddunuent [lyaccona?

- Kakasg pasHuna Mexnay CTaTHUUYECKH ONPENEIMMON M CTAaTUYECKH HEONpEAEeIUMON
CTEP’)KHEBOW CHCTEMON?

- Kakue cucteMbl Ha3pIBalOT CTaTUYECKH HEONPEAEIUMbIMU? Kak yCcTaHOBUTH CTENIEHb
CTaTHMYECKON HEONPeneTMMOCTH CUCTEMBI?

- B xakoil mocie10BaTeIbHOCTH PACCUNTHIBAIOT CTATUYECKU HEOIIPEIETUMBIE CUCTEMBI?

- CKOJIbKO ypaBHEHUN CTaTUKH HYKHO COCTaBUTH JUUISl CUCTEMBI CHUJI, JIeXKAIIUX Ha OJHON
npsiMOi?

- CKOJIBKO YpaBHEHUH CTAaTHKHU HYXKHO COCTaBHUTb JUIsl CACTEMBI CHJI, PACIIOJIOKEHHBIX KaK
YTOJHO B IUIOCKOCTH, HO CXOJSLINXCS B OJTHOM TOUKE?

- CKOJIBKO YpaBHEHUH CTaTHKHU HYXKHO COCTABHUTb JUIsl CACTEMBI CHJI, PACIIOJIOKEHHBIX KaK
YTLOHO B IUIOCKOCTH U HE CXOASIIUXCS B OAHON TOUKE?

- Kakoe BimsiHME OKa3bIBAE€T HA CTEPIKHEBYIO CTATUYECKH HEONPEIACIUMYIO CUCTEMBI M3-
MEHEHHUE TEMIIEpaTypbl?
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- Kak y4uuTeIBaroTCs B CTAaTMYECKH HEONPENEIUMBIX CTEP)KHEBBIX CHCTEMaX MOHTa)KHbIE
HanpspKeHus?

- Kak Bezercst pacueT cTaTMUECKH HEONPENEIMMBIX CHCTEM I10 METOAY pa3pyIIaroluX
Harpy3ok?

- OOBsICHUTE METOJl pacyeTa CTaTUYECKU HEOIPEIeIMMBIX CTEP)KHEBBIX CUCTEM IO Ipe-
JIeTbHOMY COCTOSIHUIO?

- Bo ckosbko pa3 (mpuMepHo) nonepeyHast [eopmanus MeHbIIe PoJOIbHOM MpH oce-
BOM PAacCTsDKEHHUHU (CHKATHUN) CTAJIBbHBIX CTEPHKHEN?

- Yxaxure 1eopMUPOBAHHOE COCTOSTHUE CTEPKHsI, HArpy>KEHHOT'0 0CEBOI CUIIOH, eciu
€ro IOIEepPEYHbIE pa3Mephl YBEINYMINCH?

1) crep)xeHb pacTsHYT;

2) cTepKeHb CKarT.

- Ha pucynke n300pax€H cTep:KeHb, HAXOISAIIMNACS MO ICHCTBHEM PACTITHUBAIOLICH CH-
JIBL.

VAV AVAY VAV,

)

24

)

RS AN PR R ——
~

Bonsnime HAIPs’KCHUA BOSHUKHYT B TOYKC
1) C;
2) D?

- Beibepute dhopmyny 3akona ['yka npu pactsixeHuu (CxaTum)?
1) 7 =Gy;
2) o =Eeg;
3) ¢=ok;
4) E=ce.

- Kakue BHyTpeHHHE yCHIns BO3HUKAIOT MTPH PACTSHKEHUU (CxxaTtum)?
1) nonepeuHas cuina,
2) npoioJibHAs CUJIA.

- Yro cBsA3bIBaeT 3aK0oH [ 'yKa mpu pacTsikeHuu (cxatun)?

1) mpoJOTIBHYIO U MONEPEUHYIO CHITY,
2) HanpspkeHue U aedopmMaruio.
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IIpakTuyeckoe 3ansitue Ne 18

CABUI
Coguzom Ha3bIBAIOT ehOpMaIIHIO, TPEACTABISIONTYI0 COO0H UCKaXKECHHE TEPBOHAYAIBHO
MPSIMOTO yTiIa MaJioro 3jeMenTa opyca (puc.l) moj nelicTBUeM KacaTelIbHBIX HAMPSHKCHUHN T .
PasButue 310ii eopManuu NMPUBOJUT K Pa3pyLICHUIO, HA3bIBAEMOMY Cpe30M WIH, IPUMEHH-
TEJIBHO K IPEeBECUHE, cKaiblganuem. [IpuMepoM cIBUTra sBISIETCS pe3Ka MOoJI0Ckl HOXKHHUIIaMu. Ha
CABUT PabOTAIOT KECTKHUE COCTUHEHUS KOHCTPYKITUI — CBapHbIE, 3aKJICTIOYHBIC U TaK Jajee.

=

= T
I

-

Puc. 1

Jledopmarius caBura OLEHUBACTCS B3aMMHBIM CMeIIeHHeM A rpadeit 1 — 1 u 2 — 2 manoro
aJieMeHTa (PUC. 2), Ha3BIBAEMBIM AOCOIIOMHBIM CO8U20M U DOJIEE TIOTHO — OMHOCUMENbHbIM
cosucom (yenom cosuea) y

2 tgy~y

a (1)
SBJIAIOIIMMCS O€3pa3sMEPHOIl BEIMYMHOM.

B npenmnonoxennn paBHOMEPHOTO pacmpeieNieHus KacaTelbHBIX HAMPSHKEHUI 1o cede-
HUIO TUIOMIA/IbIO A, OHU OMPEENsIoTes 1Mo hopmyse

_Q
AL(2)

rae Q — momepevHas cujia B JAHHOM CEUCHHH.

YcnoBre mpOYHOCTH 3aMUCHIBACTCS IO MUHUMATBHOMU TUTOIIAIN Cpe3a Smin, OTPaXKAIOIIEH
MHUHHUMAJIBHOE YUCJIO COSTUHSIONTNX dJIEMEHTOB (3aKJICTIOK, 00JITOB, IITHU(TOB  T.]I.) WJIM MUHH-
MaJbHYIO JJIMHY CBApHOTO IIBa.

Q
Tax = K < [T]

in

T

Ha npaktuke nenslif psa aetaneil ¥ 31eMEeHTOB KOHCTPYKLUN paboTaeT B TaKUX YCIOBH-
AX, 4YTO BHEIIHUE CUJIbI CTPEMSATCS UX PA3PYLIUTh UMEHHO IIyTEM CIIBUIA.

B cooTBeTcTBHM € 3TUM IIPU IPOBEPKE MPOYHOCTU TAKMX JEMEHTOB Ha MEPBbIN IIJIaH
BBICTYTAIOT KacaTeabHble HanpsbkeHus. [IpocreiimmMu npumepamu moio0HBIX J1eTaeil sBIsoT-
cs1 0OJITOBBIE U 3aKJIETIOYHbIE COCMHEHUS.

Jlnst u3ydeHus paboThl 3aKJICTIOK PACCMOTPHUM MPOCTEHIIHNIA TpUMEp 3aKJICHOYHOTO CO-
eaunenus (puc.3). lllecTs 3aKienok, pacroyioKEHHbIX B [1Ba PsAa, COSAUHSIOT /1Ba JINCTA BHA-
xnectky. [lox neiictBueM cui P 3TH JTUCTBI CTPEMATCA CABUHYTHCA OJUH II0 IPYyromy, 4emMy Ipe-
ISITCTBYIOT 3aKJICTIKU, HA KOTOPBIE M OyIeT IepeaaBaThes aeicTue cui P).
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Cuibl P, cTpemsTcs nepepesarh 3aKIelnKy 110 IIOCKocTH MK pasjiena 000uX JIMCTOB.

Enl

m-- ok

e

P

7

_—

Puc.4.

3aoauu na cosuz

3ajaun Ha CABUT BCTPEYAOTCS HE TOJBKO MPHU pacueTe 3aKJICTOYHBIX U OOJITOBBIX COEIH-
HeHuil. VIMeroTes 1 Apyrue 3JIeMEHThI KOHCTPYKIIUN, UCTIBITHIBAIOIIHE Ie(hOPMAITHIO CIABUTA, U
MIOATOMY IIPH UX pacyeTe HEOOXOAUMO BCAKUN Pa3 yIOBIECTBOPATH YCIOBHIO POYHOCTH HA CPeE3

Tcp = =< Rsyc
4 9)
" YCJIOBUIO IIPOYHOCTH HA CMSATHC
O =4 SRyYe
r (10)

HaanMep, IIpU pacdyeTe COCANHCHUA NCPCBAHHBIX 3JICMCHTOB B KAUYECTBC YCJIOBUS IIPpHU-
MCHSCTCA YCJIIOBHUEC IPOYHOCTH Ha CKAJIBIBAHWEC B/10JIb BOJIOKOH

T= Ai S Recles
CcK (11)
rie Rex — pacyeTHOE CONPOTHBIICHHUE CKAJIBIBAHUIO.
VYcnoBue MpoYHOCTH HA CMSATHE B IEPEBSIHHBIX KOHCTPYKIMSAX BJIOJb BOJIOKOH UMEET BH/
cootHourenus (10).

IIpumep.
OO0ocHOBaTh COOTHOILIEHNE MEX Ty uamerpoM d u BeICOTOM ronoBku h 6onra (puc. 11),

ecm L71=0.6[0]

Puc. 5

Pewenue.
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. F., =zdh
Cpe3 romoBk# 00aTa MPOUCXOIUT MO HMIMHAPUIECKOHN MOBEpXHOCTH P .

VcaoBue IIPOYHOCTH Ha CPE3 UMECT BU:

‘E=£=i£[f]
B wdh

YcaoBue NPOYHOCTH Ha PACTSDKEHHUE CTEPIKHS 00JITa UMEET BHU/:
No4.F
=—=—75 [CF]
Fooomd
[IpenenbHOE OTHOLIEHHE KACATEIbHBIX U HOPMAJIbHBIX HAINPSIKEHUN OMPEAENSET UCKOMOE
COOTHOHICHUC MCIKAY BBICOTOU I'OJIOBKH 00JITa U €r0 AUaMCTpPOM:

T 7-d* & [r] d
s dndk 4an o] 5%

F

Bonpocwt ona camonposepku

- Kaxkoii Buz HarpykeHusi Ha3bIBaeTcs KpyueHuemM?

- [Ipu kakoM Harpy>XKeHUHU BO3HUKAET KpyueHue opyca (Bana)?

- Kakoii cunoBoii axkTop BeI3bIBaeT 3aKkpyunBaHue oOpyca?

- Uro Takoe KpyTsIuii MOMEHT?

- Yro HazbIBaeTCs BAJIOM?

- Kak Ha3bpIBaeTcst HalpsHKEHHOE COCTOSIHUE, BO3HUKAIOILEE TIPU KPyUYEHUH KPYTJIoro Opy-
ca (Bana)?

- Kakue nedopmanyy BOZHUKAIOT pU KPydeHUH?

- Kakue runotessl BBIOTHAIOTCS MU AeGopMaliui KpydeHus ?

- 3menstoTcs 1 JUIMHA U IMaMeTp Bajla Mocje CKpyYUBaHUs?

- Kakue BHyTpeHHHE cUI0BbIe (DAaKTOPhl BOZHUKAIOT MPH KpydyeHUH?

- Uro Takoe panroHaibHOE pacloioKeHNE KOJIEC Ha Baly?

- BeiBecTu opmyiny A onpeneneHus HanpsbKeHUH B IONEPEYHOM CEYeHUU CKpy4YuBae-
MOTo0 Kpyrioro opyca.

- BeiBecTu opmysisl A7 onpeieNieHusi OTHOCUTEIBHOTO U IIOJTHOTO YIila 3aKpy4nBaHUS
KpyrJioro opyca.

- Kakas TeopeTrnyeckas 3aBUCHMOCTD CYIIECTBYET MEKIY BHEIIHUM KPYTSALIMM MOMEH-
TOM, ITOCTYNAIOIIUM Ha BaJl, ¥ NEePeaBaeMOil MOITHOCTHIO?

- Kak BbIuncnisercs: ckpy4uBarolni MOMEHT, MepeaBaeMblii IKMBOM, 10 3a/1aHHON
MOIIIHOCTH U YHCITy 000pPOTOB B MUHYTY?

- Kak BbIUMCIIAIOT 3HaYeHHE KPYTSIIET0O MOMEHTA B MONEPEYHOM CEUECHUH Basia?

- Yro Takoe smropa KpyTSIIEro MOMEHTa U KaK OHA CTPOUTCS?

- J151s1 9ero CTpouTCs 3IMI0pa KPYTAIMIUX MOMEHTOB?

- OnumuTe TEXHUKY TOCTPOEHHUS S0Pl KPYTSIINX MOMEHTOB?

- Kakue nmpeanochuIku UCIOIb3YIOTCS B TEOPUU KPYUEHUSI KPYTOBBIX OpyCheB?

- [IepeuncauTe runoressl, IPUHUMAEMBIE B TEOPUN KPYUEHHS IPSIMOTO BaJla KPYIJIOro
HONEPEYHOr0 CEYEHUSL.

- Kakue HanpspkeHHs! BOZHUKAIOT B ITIONEPEYHOM CEYEHUH KPYTJIOro Bajia MpHU KPYYEeHUU U
KaK OHU HampaBJIEeHbI?

- ITo xakoii popmyiie onpeaensieTcs: KacaTellbHOE HAMPSKEHHUE MPU KpydeHUn?

- Hanmmure opmyny asist onpenesieHus: HarpspKeHU B IONIEPEYHOM CEYeHUU CKPYYHBa-
€MOro KpyTJoro Baja.

- [lomyunre popmyiy KacaTeabHBIX HAIPSHKCHUN IPU KPYUEHUH KpyroBoro opyca? Oxa-
pakTepu3yiTe dMopy HanpsbkeHui? Kakum BeIpakeHHeM OIpeIesssioTCsl HanboJbIie Kaca-
TCJIbHBIC HAIIPAKCHU A, KaK 3alIUCBbIBACTCA YCIIOBUC IPOYHOCTU ITPU KPY‘ICHI/II/I?
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- Kak pacnpenensiercsa kacarelibHOE HaAIPSKEHHUE NPU KpydeHUu? YeMy paBHO Halpske-
HUE B LIEHTPE KPYIJIOro MOIEPEUYHOro CeYeHUs?

- Kakoe HamnpskeHHOE COCTOSIHUE BO3HUKAET B KaXKA0H TOUKE KPYIJIOro Baja IpH Kpyde-
HUU?

- Hanmmmre dopmyny i pacyera HalpspkeHHs B 000 TOUKeE MONEPEYHOro ceueHus?

- Hanmmmre opmyny muist pacuera HarpspKEHHS Ha TIOBEPXHOCTH BaJla MPU KPydeHUH?
Kak n3MenuTcs HanpskeHue, eciy AMaMeTp Bajla yBEJIHMUUTCs B JiBa pa3a?

- [louemy ans neraneit, paboTarouux Ha KpydeHHUE, BHIOMPAIOT KPYTJIOe MONEPEUHOe ce-
yeHue?

- B uem 3akitouaercs pacyeT Ha MPOYHOCTh MPU KPYUCHHUH?

- B yem 3akirouyaercs pacder Ha *KECTKOCTb IIPH KpyUeHUU?

- Hanmmure hopmyny auist onpeniesieHust OTHOCUTEIBHOTO U MTOJIHOTO YIJIa 3aKpyYHBAHUS
KpYIJIOro Baja.

- [louemy npu 01MHAKOBOI MPOYHOCTH U )KECTKOCTHU BaJl KOJIBIEBOT'O ITOIIEPEYHOIO CeUe-
HUS JIerye, 4eM BaJl CIUIOIIHOTO KPYIJIOro CeUeHUs?

- Kak paspymatorcs npu Kpy4eHUH CTEp’KHU U3 Iutactuyeckoro Marepuana? Kak oobsc-
HUTb TAaKOM TUN pa3pylieHus?

- Kak paspymatores npu Kpy4eHUH CTEp>KHU U3 Xpynkoro Matepuana? Kak oobsacHsaercs
TaKOM TUI pa3pylieHus?

- OxapakTepu3syiite 0cOOEHHOCTH JeopMannu OpycheB HE KPYTOBOTO ceueHus. B uem
CYIIHOCTb I'MJIPOAMHAMUYECKOM aHanoruu?

- Kak BBIYMCINTE TOTEHIMATBHYIO SHEPTHIO 1e(hOpMaIiK, HAKATUTMBAEMYIO BaJIOM IIPH
Kpy4EeHHU?

- [Touemy Henb3s 17151 Opyca HEKPYIJIOTO MOMEPEUHOT0 CEUEHUS BBIBECTH METOJIaMU CO-
IPOTHUBIICHHS] MATEPUAJIOB BBIBECTH (DOPMYITY JJIsl ONIpEIeJIeHUs] HANIPsDKEHUS U yIJla 3aKpy4yHBa-
HUsA?

- Kakoit u3 OpycheB TOHKOCTEHHOTO CEYEHHUsI UMEET OO0JIblIee COPOTUBIEHUS KPYUEHHIO:
C 3aMKHYTBIM WJIM HE3aMKHYTBIM Mpoduiiem?

- Kakue nonymieHus nojaokeHbl B OCHOBY BbIBOJa (hOpMYJIbI AJIsi KacaTeIbHbBIX HaNpsiKe-
HUM, BOSHUKAIOUIUX B ONEPEYHOM CEUEHUU Baja MPH Kpy4eHUn?

- Kakoe HampspkeHHOE COCTOSIHUE BO3HUKAET B KXKA0HM TOUKe Opyca Kpyrjioro ceueHus
pu KpydeHuu?

- B kakux Toukax Opyca Kpyrjioro ceyeHus BO3HUKAIOT HanOoblee KacaTelIbHOe
HanpspkeHne? Kak ux BeIUUCIsAOT?

- Yro Takoe mossipHbIii MOMeHT nHepuuu? Kakoii ¢puzndeckuil CMbICII UMEET 3Ta BEJINUH-
Ha? B kakux eaquHHIIAX U3MepseTcs?

- [To xakum hopMysam BBIYUCIISIOT MOJISIPHBIE MOMEHTBI MHEPIIMM U COPOTUBICHUS JUIs
KPYTJIOrO U KOJIbLIEBOTO CeUeHus1?

. W
- Uto Takoe MmoisipHbIA MOMEHT COMPOTUBIIEHUs cedeHus opyca (- #)? Ilomyuure BbIpa-
W
J)K€HUEe  # JJig KpyrOBOT'O CeUeHUs?

- Hanmnmmre BoIpaskeHue W JUISL KOJIbLIEBOTO ceueHus? [louemMy ero Henb3si BBIYUCIIATD
KaK pa3HOCTb MOMEHTOB COIIPOTHBIIEHHSI HAPYKHOTO U BHYTPEHHETO KPYrOB?

- BoruncnuTe noasipHBIIT MOMEHT CONTPOTUBIIEHUS CEYEHHS KPYTJIOTO CILIOIIHOTO BaJa
d=30 mm?

- Kak pacrnipenensitorcst KacaTesIbHbIE HANPSKEHUS 110 TIOTIEPEYHOMY CEUEHUIO Basia?

- Kak nposiBisieTcs 3aK0H MapHOCTH KacaTelbHOE HAPSYKEHUE NPU KPYyUEHUH?

- Kak onpenensiercs nuamMeTp Bajia U3 YCIOBUS TPOUYHOCTH?

- Kak onpenensiercss nuameTp Baja U3 yCIOBUSI JKECTKOCTH?

- Kak u3menuTcs HanpspkeHUe B CEYSHUH, €CIIM JUaMeTp Bajla YMEHBIIUTH B JBa paza?
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- [IpoBenensl pacueTsl Bajia Ha MPOYHOCTDb U KECTKOCTh. [lomyueHo: quamerp Bana us3
pacueTa Ha IPOYHOCTh 65 MM, 1MaMeTp Bajla U3 pacyera Ha )xecTkocTh 70 mm. Kakum nomken
OBITH Ban?

- Kak u3MeHuTcs yroi 3akpy4rBaHus Bajia, €CJIM KPYTALIUA MOMEHT YBEJIIMUUTD B 4 pasa,
a IMaMeTp YMEHBIIUTH B 2 pa3a?

- Kak onpenensiercs noreHuuanbHas SHEPTUs Ipy KpyueHU?

- Uto Ha3bIBaeTCs KECTKOCThIO CEUCHUS MPU KPyUEHUU?

- UTto Ha3pIBaeTCs MOJSPHBIM MOMEHTOM COIPOTUBIICHHUS], B KAKUX €IMHUIIAX OH BhIpaXa-
€TCsl ¥ YeMy paBeH ()11 Kpyra v KoJibra)?

- Uem 00BsICHSIETCSI, UTO BaJI KOJIBLIEBOTO CEUEHUS PU KPYUSHUH SKOHOMHUYHEE Bajia
CIUIOIIHOTO Ce€4YeHus?

- Uemy paBHBI HanOOJIBIIINE KacaTelbHbIC HAMIPSHKCHUS U HAaNOOJIbIINE TTIaBHBIC HATIPSI-
JKEHUS B CKPYYMBAEMOM Bajie KPYIJIOTo ceueHusi? B Kakux Touykax OHU BO3HUKAIOT?

- Kak paspymarorcst mpu KpyuyeHuHr CTajlbHbIE YyTYHHBIE U JIepeBIHHbBIC Balibl? Kak 00b-
SCHUTD XapaKTep pa3pyLIeHUs IS KaXKI0TO U3 3TUX MaTepuanoB?

- Uemy paBHa MOTEHIMANIbHAS SHEPTHS AePOpMalUK KPYUCHHS Bajla KPYrioro CEYeHus ?
3anuinuTe COOTBETCTBYIOLIYIO (hopmyiy.

- Kak npousBouTcs pacder Bajia Ha IPOYHOCTh IPH KPyUEHUN?

- Kax BeIOMparoTcs nonyckaemble HaMpsHKEHUs MPU pacdyeTe Ha KpydeHue?

- Kak npousBoauTcs pacder Bajia Ha KECTKOCTh MIPH KpyueHuu?

- OxapakTepusyiTe pacueT CTaTHUYECKH HEONPESINMbIX BaJIOB.

- Kak popmynupyercs 3akon ['yka npu caure?

- Kaxkoii pusudeckuii cMbICIT y MOAYISI YIPYTOCTH?

- Uemy paBeH MOJyJIb YIPYTrOCTH MaTepuaia mpu KpyueHuu Juist ctanu? B kakux equHu-
11ax OH u3MepsieTcs?

- Uto npexacrasisieT codoit gedopmanus cipura?

- Kak o6o3navaercs geopmarus npu casure?

- YKaxuTe €IMHUIIBI U3MEPECHHS HAIPSDKCHUM CIBUTA U CMATUSI K MOJTYJISI YIIPYTOCTH.

- Kakoii Bu1 Hanps>KEHHOTO COCTOSIHMS Ha3bIBAIOT YUCTHIM CIBUTOM?

- Uto monumaetcs 1oy abCOMOTHBIM CABUTOM?

- OnpenenuTe MOHSATHE OTHOCUTEIHHOTO CIBUTA?

- Kak 3anuceIBaeTcst yciioBU€ MPOYHOCTH TIPH cIBUTE?

- Kakue BHyTpeHHHE crioBbIe (PaKTOPHI BOSHUKAIOT MIPU CABUTE?

- Kakast cBsi3p MEXy yIJIOM CIIBUTA U YTJIOM 3aKpyYHBaHUsA?

- ChopMynupyiTe 3aKOH MAPHOCTH KacaTeIbHBIX HAMPSHKCHUN?

- Yro Takoe cpes?

- Uto Ttakoe cmsaTue?

- Kakue nomymieHus mpoio)KeHbl B OCHOBY IPAKTUYECKUX PACUETOB JIEMEHTOB KOH-
CTPYKIIUU Ha Cpe3 U cMmsTue?

- OnuimTe npouecce pa3pylieHus npu cpese?

- Uem oTnnyaercs nedopMaiius CABUra ot aedopmaiuu cpesa’?

- Kak ompenensercst moTeHIManbHast SHEPTHS TIPU CBUTE?

- Kak BeIOMpaercs nomyckaeMmoe HampsbkKeHHUe mpu caBure?

- Uto monumaetcs moj aeopmarnuein cMITus?

- B uem 3akimtouaeTcs siBJICHUE CMSTHUS M B KAKUX MECTaX OHO HaOroaaercs?

- Kak 3anuceiBaercs yciioBue MpOYHOCTH Ha Cpe3 U Ha cMsThe?

- Kak HaxoauTcs mionaab CMITHSL TPU CONTPUKOCHOBEHHUH LIMJIMHIPUYECKUX TTOBEPXHO-
cren?

- Kak onpenensiercs pacyeTHass BeTUYKMHA TUTOIIAIA HA CPE3 U HA CMSITHE TIPH OOJITOBBIX
COEIMHEHUSX JIUCTOBBIX AJIEMEHTOB BHAXJIECTKY U C TIOMOIIbIO HAKIJIAOK?

- Kakue Buapl geopmanuu HCIIBITHIBAET HATPYKEHHOE 3aKJICTIOYHOE COSTMHEHUE?
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- Kak y4yecTs KOM4ecTBO JeTalel, NCI0Ib30BAHHBIX U1 IEPEIaun Harpy3Ku IpH pacye-
Tax Ha CABUT U cMATHE?

- [Touemy npu pacueTe Ha CMATUE MIJIMHIPUYECKUX JIeTallell BMECTO OOKOBOM IMIIMH-
JPUYECKOI MOBEPXHOCTH MOACTABIAIOT IJIOCKOCTh, IPOXOIALIYIO Yepe3 fuameTp?

- Uem oTnnyaeTcst pacdeT Ha MPOYHOCTh IIPU CIABUIE OJHOCPE3HON 3aKJIENKU OT IBYX-
cpe3Hom?

- Kakue Bubl CBapHBIX MIBOB UCIIOJIB3YKOTCS HA IPAKTUKE?

- Kak paccuutbiBaeTcsi CBapHOH 1110B BCTHIK?

- Kak paccuuTbIBaeTcsi CBApHOM 1110B BHAKJIAJIKY?

- Kakue HanpspkeHMs BOZHUKAIOT B CEYEHUE BUTKA LIWIIMHAPUYECKON BUHTOBOM IIPYXKHU-
HbI, HArPY>KEHHOU oceBoil cuioil? Kak onu onpenenstorcs?

- Kak BbIunCIMTh OCaiKy HMIMHIPUYECKON BUHTOBOM IPY>KUHBI?

- 13 kakux crajiel u3roTaBiIuBalOTCs NPYKUHBI C MAJIBIM 111arom?

- Ha xakyro nedopmanuio BefeTcsi pacieT Npy>KUH ¢ MAJIBIM [1arom?

- Kak Bezercst KOHCTPYKTHBHBIN pacyeT NpyKUHBI?

- Kakwue Buapl nqedopmariuii HCIIBITHIBACT JaHHOE COSAUHEHHE?

s
Ay
)
= [l

P Gl @

m—%r I % ¢
& m‘d-n \‘% F-
L

1) Pactsxenue u u3ruo;
2) CABUT B CMSTHE;

3) U3ru6 u kpyueHue;
4) PactsbkeHHe U CIIBUT.

- Kakas u3 npuBen€HHBIX HIDKE GOPMYII SBISIETCS MaTEMaTUYECKUM BBIpaKEHHEM 3aKOHA
I'yka npu casure?

1) 7=Gy;
2) y=Gr;
3) r=GE;
4) oc=Gy.
- YcioBue ®ECTKOCTH KPYTJIOTO Bajia MPH KPyYSHUH UMEET BUJI:
Tl
@ =———=Padm
n S :
p=—=< Padm
2 O :
I
——<
3) (4 G Padm ;
|
T=¢0——<@am
2 Gl,

- Kakue BHyTpeHHUE yCUIIUS BO3HUKAIOT MPU CABUTE?
1) Ilonepeunas cuna,

2) mpoaoabHas CUIa,

3) u3ruOaroIIMii MOMEHT.
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IpakTuyeckoe 3ansiTue Ne 19

KPYYEHUE
3agauu:
1. O3HAKOMHTBCS ¢ TEOPETUIECKUM MaTEPHAIOM
2. OCBOUTH METOJIUKY pacueTa Mpu JeGopMaluu KpydeHHH
3. OTBeTHTH Ha BOIIPOCHI

Kpyuenuem na3piBarotr geopMaliiio, BOZHUKAIOILYIO IPU IEHCTBUU Ha CTEPKEHb Mapbl
CUJI, PACIIOJIOKEHHOMN B INIOCKOCTH, IEPIEHIUKYIISIPHOM K ero ocH (1).

Puc. 1

CrepKHH KpYyIJIOro WM KOJIBLIEBOTO CEYEHUs, pabOTaOIUe HA KPYYEHUE, HAa3bIBAIOT 6a-
namu. Ilpu pacyere BajioB 0ObIYHO OBIBAET M3BECTHA MOIIHOCTD, Iepe/iaBaeMast Ha BaJl, a BEJIH-
YMHBI BHEITHUX CKPYYMBAIOLUIMX MOMEHTOB, IIOJUIeXkKAT ONpeieleHn0. BHellHne ckpyunBatonme
MOMEHTBHI, KaK MpaBuiIo, EPeAaroTcs Ha Bajl B MECTaX MOCaAKH Ha HErO MIKMBOB, 3y04aThIX KO-
Jec ¥ T.IL.

HYCTB BaJI BpalacTcs € MMOCTOSTHHOM CKOpPOCTBHIO N 00/MUH. " nepeaacT MOIIHOCTD N

Hwm/c. YrioBast CKOpPOCTb BpallleHnst Baja paBHa ¥ = n/30 (pan/cek), a mepenaBaeMasi MOIITHOCTh
N=Tw

CkpyunBaromuii MOMEHT paBeH T =30N/7mn .

Ecnu MomHOCTh 3a/1aHa B KMUJIOBATTaX, TO BEIMYMHA CKPYUHBAIOIIIET0 MOMEHTA OMpee-
nsieTcs o hopmyIie

T 30570N
m

Ilocmpoenue snop Kpymauwux MomMeHmos

3Hasi BEIMYMHBI BHEIIHUX CKPYYMBAIOIIMX MOMEHTOB U UCIOJb3YsI METOJ CEYEHHM, MBI
MOKEM OIPEAEIIUTh KPYTAIINE MOMEHTBI, BO3HUKAIOIINE B MONIEPEYHBIX CeUeHMIX Bayia. KpyTs-
MUK MOMEHT My B CEYCHHH BaJla YUCIICHO PaBeH anreOpanyeckoil CyMMe BHEITHUX CKPYYUBAIO-
IIMX MOMEHTOB, ICHCTBYIOIIMX 110 OJHY CTOPOHY OT CEYEHUS, IPX 3TOM MOTYT PACCMAaTPUBATBCS
KAaK JIeBas, TaK U IIpaBasi OTCCUCHHBIC YACTH BaJla.

IIpmeM npaBUIIO 3HAKOB I KPYTAIErO MOMEHTA: €r0 MOJIOKUTENBHOE HAIPABIICHHUE

COOTBETCTBYET MOBOPOTY CEUEHUS IO X0y YaCOBOM CTPENIKH, €CITH CMOTPETh HA CEUYECHUE CO
CTOpPOHBI BHEITHEH HOpMaiH (puc. 2).
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MK>0 /\ MK>0

\Le x
Puc.2

[Ipu Hanuuuu pacnpeneneHHON MOMEHTHON Harpy3ku M (puc.3) KpyTsiye MOMEHTb Mk
cBsi3aHbl AU PepeHranbHON 3aBUCHMOCTBIO
dMK /dz = +m, (1)

13 KOTOPOM BBITEKAET CIEAYIOLIAs (bopMyHa:
My =My +mz,
K Ko (2)

rae  KO— KpyTAIMi MOMEHT B Hadaye yJacTKa.

CornacHo ¢opmyre (2) Ha ydacTKax ¢ paBHOMEPHO pacIipe/ieIeHHONH Harpy3Koil m kpy-
TALUIMI MOMEHT U3MEHSETCS 110 JIMHEHHOMY 3aKkoHy. [Ipu oTCyTCcTBMM OTOHHOM HArpy3ku (M =
0) kpyTAILIUii MOMEHT COXpaHseT MOCTOsTHHOE 3HaueHue (Mg = Mk, = const). B ceuenusix, rae k
BaJly NPUJIOKEHBI COCPEIOTOUYEHHBIE CKPYUMBAIOIINE MOMEHTHI, Ha 3MI0pe My BO3HUKAIOT CKay-
KU, HAaIIpaBJIEHHbIE BBEPX, €CIIM MOMEHTHI HalpaBIeHbI TPOTUB YaCOBOI CTPENIKH, THOO BHU3 —
npu 00paTHOM HarpaBJIEHUH MOMEHTOB.

M

m
A A
\ALA\ A A \J«

Puc. 3

Hanpsasicenusa 6 nonepeunom ceuenuu

OnbITHI MOKA3bIBAIOT, YTO €CJIM HA MOBEPXHOCTH Opyca KPYIJIOrO CEUEHUs: HAHECTH Mpsi-
MOYTOJIbHYIO CETKY, @ Ha TOPILIEBOI MMOBEPXHOCTH HAHECTHU paJMaIbHbIe JTUHUHU (puc.5.5), To mo-
cie nedopMauu KpydeHHe OKaXeTcsl YTo:

- Bce 00pa3ylolIye MOBOPaYMBaOTCS Ha OAUH U TOT K€ Yroid ¥, a IPSIMOYTOJbHUKH,
HAaHECEHHbIE Ha MOBEPXHOCTHU, IPEBPAIIAIOTCS B MAPAIIIICIIOTPAMMBIL;

- TOPLIEBBIE CEUEHUS OCTAIOTCS KPYIJIBIMH, INIOCKUMH, PACCTOSHUS MEXly HUIMH HE Me-
HSIOTCS,

- KaXJI0€ CeYeHHE MOBOPAUMBAETCS OTHOCUTENIBHO IPYroro Ha HEKOTOPBIN yron ¢,

Ha3bIBAEMBIN YTJIOM 3aKpYYHBAHUS,

- paauanbHble TMHUM Ha TOPLIEBOM MOBEPXHOCTU OCTAIOTCS MPSMbBIMHU.

Ha ocHoBaHuM 3THX HAOIIOIEHUH MOYKHO 3aKITIOYUTh, 9YTO MOXKET OBITh PUHSITA TUIIOTE-
3a bepHymiu (rumoTe3a MiOoCKUX CEeUeHHUi ), a B Bale BOSHUKAIOT YCIOBUS YUCTOTO CABHUTA, B TIO-
MEPEYHBIX CEUCHUSIX JIEHCTBYIOT TOJIBKO KacaTeIbHbIC HAMPSHKEHHS, HOPMaTbHBIC HAMIPSIKEHUS
PaBHBI HYJIIO.

PaccmoTtpum nomnepeuHoe ceyeHue Bajia, paciojio)KEHHOE Ha HEKOTOPOM PACCTOSIHUM Z OT
topiieBoro, rae M,=T (puc.5). Ha anemenTapHoii momaake dF Oyaer aelicTBOBaTh 3JieMeHTap-

nas cuna P , MOMEHT KOTOPBII OTHOCUTEIHLHO OCH Bajla paBeH (dF)p . Kpytsimuit MoMeHT
My, B ceyeHUM paBeH
M, = pulF

F . (3)
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Puc.5

JIst TOro 4To0BI MPOUHTErPUPOBATH ITO BHIPAKEHHE HEOOXOAMMO 3HATH 3aKOH pacIpe-
JieJIeHHs] HalPsUKEHUI B ceYeHry. BhienM U3 Bajia aJieMEHTapHOE KOJIBIIO JUTHHOW dZ ¥ TOJIIH-
Hoii dp (puc.6).

[TpaBsIit TOpeIl AJIEMEHTA MOBEPHETCSI OTHOCUTEIBHO JICBOTO Ha yroi d¢, oOpa3syronias
CB noBepHeTCs Ha yrodl ¥ U 3aimet nosnoxenue CB1. Yroi y - OTHOCUTENbHBIN casur. U3 tpe-
yroiabHuka OBB1 Halinem:

Puc.6 Puc.7

BenuunHa oTHOIIIEHUS MOJIIPHOI'O MOMCHTA MHEPIMHU K paIuyCy Bajia HA3bIBACTCA MO-
MCHTOM COIIPOTUBJICHUA CCUCHUS IPHU KPYYCHUHU UKW MMOJIAPHBIM MOMEHTOM COIIPOTUBJICHUA
J
W=

_r
P R .

MaxkcumanbHbIe KacaTelbHbBIE HaIIps’KCHUA paBHbBL

M X
Tmax = 1
W, .
JI71s1 CIIIONIHOTO KPYTJIOro CEYEHUs
3 3
w R o
2 16
JI71s1 KOBIEBOTO CeUCHUS
J‘TRS 4 :"EDS 4
W,=—-i l-c" j=——/l-¢c
» = { J T ( J |

rne c=d/D.

Yenoeue npounocmu npu kpyuenuu eana kpy2nozo u Konvyeeozo ceyenus

YcnoBre NpoYHOCTH MPU KPYUEHHUH C y4ETOM MPUHATHIX 0003HaueHU popMyIupyeTcs
CIeIyIOIKUM 00pa3oM: MaKCHMAJIbHbIE KacaTeJIbHble HANPSIKEHUsI, BOSHUKAIOIINE B 0NAC-
HOM CeYeHMH BaJia, He I0/IKHBI MPEeBbINIATH J0NMYCKAaeMbIX HANPSKeHUI 1 3aII1CHIBAETCS B
BUJIE
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_|MX |max S[T]

max —
W . (6)

rae [r]06epercs MO0 Ha OCHOBAaHUM ONBITHBIX JTAHHBIX, JIN0O (IIPU OTCYTCTBHH HYKHBIX

T

OTIBITHBIX XapaKTEPUCTUK) IO TEOPUSM IPOYHOCTH, COOTBETCTBYIOIIUM MaTEpUaly.

XapakxTep pa3pyLIeHHUs 3aBUCUT OT CIIOCOOHOCTH MaTeprasa Bajla COPOTHBISATHCS BO3-
JEMCTBUIO HOPMAJIBHBIX U KacaTeIbHbBIX HANPsHKEHUH. B COOTBETCTBUU C 3THM, JIOITYCKaeMbIe
KacaTesbHbIe HAPSDKCHNS! IIPUHUMAIOTCS paBHbIM [7] = [0, ] - 1u1st XpynKux Marepuanos u

[z]=(0,5...0,6)[o0] - Anst TIIACTHYHBIX MAaTEPUAIIOB.

Payuonanvnan gpopma ceuenus eana

AHanM3upys S0Py KacaTeIbHbIX HAMPSHKEHUH MOKHO OTMETHTh, UYTO HAUOOJIBIITHE
HANPSDKEHUS BO3HUKAIOT HA TIOBEPXHOCTH BaJia, B IICHTPAIbHON YaCTHU OHU 3HAYUTEIHHO MEHbIIIE
Y Ha IIPOJI0JIBHOM OCH paBHBI HYIIO. Cle10BaTENbHO, B CIUIOLIHOM Baly MaTepuall, HaX O sIri-
sl B IICHTPAIbHON YacTH B 3HAYUTENLHOM CTENIEHU HEIOTPYXKEH, €ro BKJIaJ B IPOYHOCTH Basia
MaJ. [losTomy panvoHadbHBIM JIsi BAJIOB CYMTACTCS KOJIBIIEBOE CEUCHHUE.

Jegpopmayuu npu Kpyuenuu u yciogue y#cecmrkocmu 6aia
M, I
GJ, 1

¢:

rac GJP - JKECTKOCTB BaJia IIpU KPYYCHHUU.

Vron 3aKpy4duBaHu, HpHXOI[SIHIHfICSI Ha CAVMHULY OAJIMHBI, HA3bIBAIOT OTHOCUTCIIBHBIM YT-
JIOM 3aKpYYHUBaAHUSA

Jlnst obecriedenust TpedyeMoit )KeCTKOCTH Bajla HE0OX0JMMO, YTOOB! HAUOOIBILIUI OTHO-
CUTEJILHBIN YTOJI 3aKPYYHBAHUS HE MTPEBOCXOINI JIOMTYCKAEMOT0:

o= <1
GJ,

OTta Q)opMyna BBIPAXKACT YCIIOBUC KCCTKOCTHU BaJla IPU KPYUCHHUU. OOBIYHO MMPUHHUMACTCA

[0] = 0,5%Ha 1 M amuHbBI Bana.

Pacuemut na npounocmo u jcecmkocms 6an06 Kpy2no20 u Koabueeo20 ceHenui

[Ipu pacuerax Ha MPOYHOCTH MPU KPYUEHUH (TAKKE KaK U MPHU PaCTSKEHUH) MOTYT pe-
L1aThCS TPU 3a7a4HU:

a) MPOBEPOYHBIN pacueT — MPOBEPUTH, BBIIEPKUT JIU BaJl MPUIIOKEHHYIO HArpy3KY;

0) IPOEKTUPOBOYHBIN PacUET - ONPEAEIUTh Pa3Mephl Bajla U3 YCIOBUS €0 MPOYHOCTH;

B) pacyeT 0 HeCYIIEeH CIIOCOOHOCTH - ONPENEIUTh MAKCUMAIILHO TOMMYCTUMBINA KPYTSIIUN
MOMEHT.

- [Ipn npoBepoYHOM pacueTe Ha MPOYHOCTh PEKOMEHIYETCS CIEIYIOIINN MTOPSA0K pacye-
Ta BaJIOB IIPU KPYUYEHUU:

1) mo cxeme BaJjia ¥ IEHCTBYIOIIMM Ha HETO CKPYYHBAIOLIMM MOMEHTaM CTPOSIT SIIOPY
BHYTPEHHUX KPYTAILIUX MOMEHTOB I10 OTAEIbHBIM y4acTKaM;

2) BBIOUpAIOT MaTepHai JUIsl pacCYMTHIBAEMOTr0 Bajla U ONPENENIAIOT 1JIs 3TOr0 MaTepuaia

JI0ITycKaeMoe HanpshKeHue, Harpumep o popmyie (9), [T] - [0]/2;
3) Ay yyacTka Baja ¢ MAKCUMaJIbHBIM 110 MOZYJII0 3HaYEHHEM KPYTSILEro MOMEHTA 3a-
NHUCHIBAIOT YCJIOBHE IPOYHOCTHU IIPU KPYUYEHUH
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max —
W,

- HpOCKTHpOBO‘IHBIﬁ pacyeT IpOBOAUTCA, UCXOOA U3 YCIOBHUA ITPOYHOCTHU HA OCHOBE CJIC-
AYHOUICTO COOTHOICHUA:

w >M:

7 I

W, =z-d%/16
I[HSI CIIIOIITHOTI'O KPYIJIOro CCYCHUA P , OTCIO1a MOXKEM 3allMCaThb BBIPAKCHUC
AT OIIPEACIICHUA JUaMETpa Bajla U3 YCIIOBHA €0 IIPOYHOCTH:

OrnpenenuB pa3Mepsl Bajia U3 YCJIOBUS IIPOYHOCTH, TPOBEPSIOT Bajl HA JKECTKOCTD.
YcnoBue ’KecTKOCTH TpedyeT, YTOObI MAKCUMAaIIbHBIN OTHOCUTENIBHBIN YroJl 3aKpy4unBa-

HHUs —~ Max, OB MEHbIIIE HIIU B MMpEACIIbHOM CJIYUac paBCH AJOIIYCKACMOMY YIJ1y 3aKpyUUBaHUA
CAWHUIBI JJIMHBI BaJia, T.C.

o=—<0,,. [@}
Gl, v a1
IIpumep.

[TomoOpate AuamMeTp CILIONTHOTO Basia, nepenaromero Mmomuoctb N=450 i1.c. mpu gacrore
BpaueHus N=300 06/MuH. Yo 3aKpyuMBaHuUs HE JOJDKEH MPEBBIIATh OJTHOTO Ipajayca Ha 2

MeTpa JuHbI Bana; [¢]=40 MITa, G =8-10* MIJa.

Pewenue.
KpyTsamuit MOMEHT onpenesnsieM U3 ypaBHEHUS
N 450
M, =7160—="7160—=10740 Haz.
# b 300

JlnameTp BaJia O YCJIOBHUIO IPOYHOCTH OTIPEAEIAETCS U3 ypaBHEHUS

160 .
Dz: ¥ 3 16 10?42:0,111}4
z-le]  Vx- 4010
I[I/IaMCTp BaJia IO YCJIIOBHIO KE€CTKOCTU OIIPEACIIACTCA U3 YPAaBHCHUA
32M .
Das v _ |' 321 107740 Z 0112 ac
w-m |- G . 81010

E

Bri6upaem 6ompimmii pazmep 0,112 m.

IIpumep.

NmeroTcst ABa paBHONPOYHBIX Bajla U3 OAHOTO MaTepuasna, OJJMHAKOBOU JIMHBI, IIepea-
IOIIUX OJIMHAKOBBIM KPYTAIIUH MOMEHT; OJIUH U3 HUX CIUIOIIHOM, a IPYro# Mokl ¢ ko3¢ huiiu-
enTom nostoct « = 0,8 . Bo ckoJIbKO pa3 CIUIONIHON BaJl TSXKENEE MOJI0ro?

Pewenue.

PaBHOHpO‘-IHBIMI/I BaJIaMH U3 OAWMHAKOBOI'0 MaTCpurajia CUUTAOTCA TAKUC BaJIbl, Y KOTOPBIX

IIPU OJMHAKOBBIX KPYTAIIHUX MOMCHTAX, BOSBHUKAOT OAMHAKOBBIC MaKCUMAJIbHBIC KAaCaTCIbHBIC
HAIpsKCHUsA, TO €CTh
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[k b
W, W .

VcaoBue paBHOﬁ IMPOYHOCTH IEPEXOIUT B YCIIOBUEC paBEHCTBA MOMEHTOB COIIPOTUBJIC-

HUA:
cnn non
WF - WF )
OTtkyzna nojrydyaem:
3 3
Eﬂm — TED?WJE ) (1—524), Dm =3||i1—|’.'.t-'4
16 16 D,
OTHOIIIEHHUE BECOB JABYX BaJIOB PaBHO OTHOLICHHUIO Hﬂomaﬂeﬁ HX ITOIIEPCUHBIX CEUECHU:
4 ¥
Qm_ Q?éu:m — Fm . F?MR — ?"TDM . HD;!:;W ] (1_ aﬂ)
4 4 _
[ToncraBmnsisi B 3TO ypaBHEHHE OTHOILICHHE JHAMETPOB M3 YCIOBHSI PAaBHOM MPOYHOCTH,
MoJIy4Yum
o™ [1-a*f"
= L =1955
o 1—ox

Kak moka3ssIBaeT 3TOT pe3ysbTaT, MOJbINA Ball, OyIydd OJMHAKOBEIM IO MPOYHOCTH, BABOE
JieT4e CIUIOMTHOT0. DTO OOBSICHSACTCS TEM, YTO B CHITY JIMHEHHOTO 3aKOHA pacIpeaeeHus Kaca-
TEJbHBIX HANPSHKEHUH 110 paJinyCy Bajla, BHYTPEHHHUE CIIOM OTHOCUTEIBLHO MaJIO HAarPyKEHBI.

IIpumep.
Haiitu MOITHOCTB B KBT, IEpeIaBa€MyI0 BajoM, €CIU AUAMETP CILUIOIHOIO Bajia

d =015x , ancsio oboporo Bana B Munyty N =120 vonyms cpura
G =8-10"MIla =8 '101017“1/1 yTOJI1 3aKpy4YrBaHUs ydacTKa Baja JIuHON 7,5 M paBeH 1/15 panu-

aH.
Pewenue.
N3 popmyss
G—ﬂd[1 @
Gl 109 . 7. 4
M =22 =827 810070157 _onang
I I 32-75-15

Onpenenum neperaBaeMyro MOITHOCTD

M -n _35320120 _ ..

9736 9736

Tabnuna 2. 'eomeTpuueckie XapakTepUCTUKU KECTKOCTU U MPOYHOCTH IS
HEKOTOPBIX CEYECHUH IPU KPYUYEHHUH NPsIMOro Opyca

®opmMma MomeHT MowmeHT Haubonpmme
MIONIEPEYHOT O WHEpLUHU CONPOTHUBIICHUS KacaTeJIbHbIE
CEUeHUs IIPU Kpy4E€HUN IIpU KPY4EHUU HapPsKEHUS
IK WK Tmaszz/W;c

KBanpar B cepennnax ctopoH

3

| =014a* W, =0,208a° Tmax =M, /0,208a

B yrmax 7= 0

76



dopma MomeHT MomMmeHT HaubGonpime
MONIEPEUHOTO WHEpIUU CONPOTHUBIICHUS KacaTelbHbIE
cedyeHus IIpU KPy4EHUHU IIpU KPyYEHUHU HaIpsKEHUs
IK WK Tmaszz/WK
B cepenune
4 3 B
. d (Z,GE—lJ = d (ZHGE/d 1) MIJIOCKOTO Cpe3a
6 8(0.3 / +0.7) Tmax =M Z/\/VK

B xone manou

16 A4 ) HOJIyOCH
K= 32 1o~ szﬂd h Tmax:Mz/\NK
7"bh(b” +h%) 16 00JIBIIION
r=br h
h/b>1 mar/
PaBHOCTOpOHHMI
TPEYTroJbHUK
B cepennnax ctopoH
4 3
|K=\/§a Wk=a— Tmax = 20M, /a
80 20 0
Lo Byrmax t =
;.,..,_A _':E,._.__i
[IpaBuibHBIN MIECTH- ) .
wma BockMuyronsauk | e = KA A g e Wi =K' 0A (115 me-
' CTUYTOJBHIKA CTUYTOJILHUKA B cepenunax cropon
k=0133 k'=0,127 Tmax = M, /K'dA
JUTSL BOCBMHUYTOJIb- | JJIsl BOCEMUYTOJIb- Byrmax ¢ = 0
— 0,130) — 0,223)
alb? =p? B Toukax JIMHHBIX CTOPOH
ab4 b4) KZ—(l 2) - OmmKe K
L 12b, (bl —b, )
( ) . s HIHPOKOMY
0,105!b +b ’
_0 105(b4 + b4) _ 1 0 OCHOBAHUIO
b, Tmax = M, /\N K
a>4b,
Tlonoe ziggnmqe' | - 7zm?’bl4 A-a’) W= 7zmb13 1-a*) B xo#Ie manoi
CeYeHue ’ 16(m” +1) " 16 HOJTyOCH
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dopma MomeHT MomMmeHT HaubGonpime
MONIEPEUHOTO WHEpIUU CONPOTHUBIICHUS KacaTelbHbIE
cedeHus P Kpy4EeHUU IpU Kpy4EeHUU HaANPSDKEHUS
IK WK Tmaszz/W;c
: Tmax = M, /\N K
m=a, /by ; 3, /b, 0OJIBLION
m > 1y- —
( ); T = Trax/M ,
a:az/alsz/th npu Masoii
a<
( ) TonmmHe O
Tmax = M z /2A5 (paBHOMep-
HO TI0 CEYCHUIO)
HeszamknyTo€E
KOJIBLIEBOE CEUCHUE
| 9 s< B Toukax
BHYTPEHHETO U HAPY>KHOTO
| 2753 W (27r5)? CEeYeHust
T3 " 6ar +185 M, (6 +185)
(27r5)?

Bonpocwt ona camonposepku:

1 Kakue BHYTpeHHHE YCUIIMS BOSHUKAIOT MPU KpydyeHUH?
1) [lonepeunas cuina,

2) nposiosibHas cuia,

3) uzrubaromuii MOMEHT,

4) KpyTAIWUNA MOMEHT.

2. [Topsinok pacuera npu aedopmManuy KpydeHus ?

Ilpakmuueckoe 3anamue Ne 21

PACYET JETAJIEH MAIIIMH U ITIPUBOPOB
HexoTopsie BUABI AeTajIeil U Y3J10B.
Hepa3beMHble coeMHEHM I
(ceapnvie, nasanvie, Kieeeble, 3aK1€N0YHblE COCOUHECHUA U COCOUHEHUA C HAMAZOM).

TeopeTuyeckas 4acTb
Coedunenun oemaneit mawiun
BiaumopeiicTBue neraneii Mexay co00i Ha3hIBAIOT CBS3SIMU. DTH CBSI3U JIEJSTCS HA TO-
JBUKHBIE (IIAPHUPHI, 3yOUaThle 3aleTIeHHs, MOAIIUITHIKN, PEMEHHBIE U IIEMHbIE TIepeadn) U
HETMOABUXKHBIE (3aKJICNIOYHbIE, CBapHbIE U Apyrue). HermoaBukHbIe CBS3U B TEXHUKE HA3bIBAIOT
coennHeHUSAMU. COeTMHEHUS COCTOST U3 COCITMHUTEIBHBIX JIETAJIeH U MPUJIEratolIuX YacTel co-
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eANHSIeMbIX JleTasel, GopMa KOTOPHIX MOAUYMHEHA 33/1a4e COeAMHEHHs. B OTIeTbHBIX KOHCTPYK-
[UAX CHEUATbHbIE COSUHUTEIBHBIC IETATH MOTYT OTCYTCTBOBATh.

CoenuHeHus Mo MPU3HAKY BO3MOXKHOCTU Pa300pKHU JENAT Ha pa3beMHbIE U HEPa3beMHBbIE.

Pazvemuvimu Ha3BIBAIOT COSTUHEHUS, KOTOPBIC PA3beIUHSIIOTCS 0€3 TIOBPEXKICHHUS JACTa-
neil. K HuM oTHOCSTCS pe3b00BbIe, MIMOHOYHBIE, 3y0uaThie U mpoduibHble coequHeHus. OCHOB-
HBIM PacyeTOM COEIMHEHUM SIBIISICTCS pacueT Ha MPOYHOCTh. PacueT Ha MPOYHOCTH SABJISIETCS OC-
HOBHBIM KpUTEpPUEM JJIs pacueTa Bcex coequHeHuu. [Ipu 3ToM HE0OX0AUMO CTPEMUTHCS K TOMY,
9TOOBI IPOYHOCTH COSAMHICMBIX M COCIMHUTENBHBIX JeTalieil ObLTa 0OIMHAKOBOM.

Hepasvemnvivu Ha3bIBalOT COEIMHEHUS, pa3beIMHEHHE KOTOPHIX HEBO3MOKHO 0e3 pa3-
PYILIECHHUS COSIUHSAEMBIX JIETaJeH WIH COSUHSIONIEro MaTepraina. K HUM OTHOCST 3aKJIeIOYHbIE,
CBapHbIE KJIEEBbIC, MAsTHbIE COSUHEHUS, a TAKKE COSAMHEHUSI C HATSITOM.

Br16op Tuma coeiHeHUs ONpeaessieT HHXEHep

Bonpocwt ona camonposepku:

1. Uto Takoe pa3beMHbIE COEIUHEHUS?

2. Yro Takoe Hepa3beMHBIC COCTMHCHIS ?

3. Ilpumepsl pa3beMHBIX COEIUHEHHH.

4. [lpuBeauTte NpuUMepbl HEPaA3bEMHBIX COSAMHEHUMN.

Ilpakmuueckoe 3anamue Ne 22
HEPA3BEMHBIE COEAUHEHUS

3aknénounvie coeOunenusn

3aknenounvle coeouneHuss COCMOAM U3 O8YX UNU HECKONbKUX IUCTO8 UlU Oemainel, co-
€OUHSIEMbIX (CKIeNbLBAEMbIX) 8 HePaA3ZbeMHYI0 KOHCIMPYKYUIO ¢ NOMOWbI0 3axienok (puc. 1).

3axnenkoul Ha3bIBAIOT KPYTJIbII CTEP)KEHb, UMEIOLINI CPOPMUPOBAHHYIO 3aKIaIHYIO T'O-
J0BKY 1 Ha 01HOM KOHIIe U (OPMHUPYEMYIO B ITpOIECCE KIIETKH 3aMbIKAIOIIYIO TOJIOBKY 2 Ha Y-
roM ero koHie. [Ipu 3ToM neTanu CuiIbHO CKUMAIOTCS, 00pasys MPOYHOE, HEMOIBMKHOE HEPa3b-
émHoe coenuHenue. DopmMa u pa3Mepbl 3aKIICIOK PeriiaMEHTUPOBaHbI CTaHAAPTOM (pHC. 2).

3axnenouHvim wi6oM Ha3bIBAIOT COEOUHEHUe, OCYyujecmeniemoe epynnou 3axkienok (puc.
3).

V) G

D SO0 [ DENNNNNNNINRNNN [ NN

EZZ %z | Weadidiiidd | Vi
\\\\\\"&\M\\\\\\\" '\\\\\\‘

Puc. 1. 3akiaenounbie COCAUHCHUA

Onpagka

Iy

d,

.

Mopaepxxa
Puc. 2. ®opMupoBaHue 3aKJ1€N0YHOT0 IIBA
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Puc. 3. OxHopsiiHOE 3aKJIENOYHOE COeTHHEHH e

OTBepcTHs MOJT 3aKJICTIKH B JICTAJISIX MPOIABIMBAIOT WK cBepIiT. [Ipu nmpoaBIMBaHuu
00pa3yIOTCsl MEJIKUE TPEIIUHBI 110 epuQepun oTBepcTHid. TpemuHbl MOTYT OBITh TPUYHHOM
pa3pyIleHHsI 3aKJICIIOYHOTO 111Ba BO BpeMst paboThl. [IpogaBieHHbIC OTBEPCTHS TPUMEHSIIOT B Ma-
JIOOTBETCTBEHHBIX KOHCTPYKIHSIX. CBEpIIeHNE — MPOLIECC MAIOTIPOU3BOAUTEILHBIA U JOPOTOM.
CaepJeHble OTBEPCTHSI IPUMEHSIOT B KOHCTPYKIIUSX, I/Ie TpeOyeTcs BbICOKasi HaeKHOCTh. [Ipu
OOJIBIIMX JUAMETPAX OTBEPCTHH MPAKTUKYIOT MIPOAABIUBAHUE C TIOCICIYIONINM PACCBEPIUBAHU-
eM.

Kaxnas 3akienka umMeeT CBOIO 30HY AeiicTBus D, Ha koTopyro pacnpocTpansercs aedop-
MaIUs CKaThs B CThIKE JieTasield. Eciiu 30HbBI ACHCTBHS COCETHUX 3aKJICIIOK ITEPECEKar0TCs, TO
coenuHeHUe OyeT IOTHRIM. BesencrBre miactTnyeckux nedopMaiiii B Iporecce KISk
CTCPIKHU 3aKJICIIOK 3aIOJHSIIOT OTBEPCTHS M 3aKJICIIKH CTATMBAIOT COCIUHsAEMbIC aeTain. B pe-
3y/IbTaTe OTHOCUTEIILHOMY CABUTY CKJICTIAHHBIX JETAJNICH OKAa3bIBAIOT CONIPOTUBIICHHE KaK
CTCPIKHU 3aKJICIIOK, TaK U CHJIBI TPEHUS, BO3HUKAIOIINE HAa IOBEPXHOCTH CThIKA.

Jiist obecriedeHus IIIOTHOCTH [TBA MHOT/IA BBITIONHSIOT YeKaHKY (TutacTudeckoe aedop-
MHUPOBaHUE JIUCTOB, HAIPUMEDP, THEBMATHUYECKUMH MOJIOTKAMH ) BOKPYT 3aKJICTIOK U 10 KPOMKam
JINCTOB.

3aKIIeNKH MOCTABISAIOTCSA KaK TOTOBBIC U3ICIIHS.

3axknenounoe coedunenue noayuaOm ciedyruUM CHOCOOOM.

B oTBepcTHs coenuHsAEMBIX AeTalneil BCTaBIAIOT 3aKkienku (cM. puc. 2). [loa 3aknagnyro
roJioBKy 1 ycTaHaBIMBAIOT MHCTPYMEHT-TIOIEPKKY. CHIeIIMaIbHOM KIIeTaTbHOW MalTHHON W
BpYy4HYIO (YZapaMH MOJIOTKA, KyBaJIbl) BeICTynaroumii koner 3akienku (|, =1,5d;) ocaxusaror

O0KMMKOM B 3aMBIKAIOIIYIO TOJIOBKY 2. IS CTAJIBHBIX 3aKienok ¢ d; <12 MM IPOM3BOAAT KJIETI-
Ky BXOJIOZHYIO, TO K€ OTHOCHTCS K 3aKJIENIKaM M3 [IBETHBIX METAUIOB M CIUIaBOB; ¢ d; >12 MM ¢

HArpeBOM 3aKJIENKH [0 CBeTI0-KpacHoro kanenus (1000—1100 °C). Dot coco6 obecneunBaeT
0oJiee BBICOKOE Ka4eCTBO 3aKJICTOYHOTO II1BA, TAK KaK 3aKJICTTKA YKOPAYHBAOTCS ITPH OCTHIBAHUU
U CTATHBAIOT JIETAJIM, CO3/IaBasi Ha CTBIKE X MTOBEPXHOCTEH OOJIbIINE CUIIBI TPEHHUSI, IPETIsT-
CTBYIOIIME OTHOCHTEIIEHOMY CIIBUTY JI€TaJlIei IPH IEHCTBUN HArpy3KH

JlnameTpbl OTBEepCTHii 101 3aKiienku Uo7 BBIOMPAIOT 110 CTAaHIAPTY B 3aBUCIMOCTH OT
aMeTpa 3akienku. s X0IoIHOW KIIETIKH MOKHO PEKOMEHI0BATh

dote = d3 + 0,05ds,

JUISL TOPSYEH KIIENKU

dote = d3 + 0,ld3,

rae 03 — quaMeTp ycTaHaBIMBAeMOM 3aKJICTIKH.

Hocmouncmea u nedocmamru 3aK1€NOYHbIX COEOUHEHUL N0 CPABHEHUIO C OPYUMU BUOA-
MU HEPAZLEMHBIX COEOUHEHUI.

Jlocmouncmea:

- BBICOKAsl HaJIe)KHOCTb COEJUHEHNUS;

- y10OCTBO KOHTPOJISI KAUeCTBa KIICTIKH;

- IOBBIIIEHHAs COMPOTUBIISIEMOCTb yIaPHbIM U BUOPALIMOHHBIM Harpy3kam;

- BO3MOYKHOCTh COEIMHEHHS IETaJiel U3 TPYIHOCBAPHBAEMBIX METAJJIOB, HAIIPUMED U3
IIOMUHUS;
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- HE JIal0T TEMIIEPaTypHBIX JepopMaLnii;

- IeTaJIM MpH pa30opKe HEe pa3pyIIatoTCs.

Heoocmamxu:

- BBICOKAsi CTOMMOCTb, TaK KaK MPOIECC MOTYYEeHHUs 3aKICTIOYHOTO [IBA COCTOUT U3
001bIIOr0 YKciIa onepauuii (pa3meTka, MpoAaBIUBaHUE WIN CBEpPJIEHUE OTBEPCTHM, HarpeB 3a-
KJICTIOK, MX 3aKJaJIKa, KJIeNKa) U TpeOyeT MPUMEHEHHS IOPOTOCTOSIIET0 000py1oBaHus (CTaHKH,
IPECCHI, KJIENAJIbHbIE MAIlIUHBI).

- MOBBIIICHHBINA PAacXo/ MaTepHaa JUIst 3TOr0 COeAMHEHUs (M3-3a ocaalIeHus CoeInHsIe-
MBIX JIeTaJIell OTBEPCTUAMH O] 3aKJIECNIKU TPpeOyeTCs yBeIUUYEHUE UX TOJILIUHBI, IPUMEHEHHE
HaKJIAJIOK U T. I1.);

- JIeTajau ocabIeHbl OTBEPCTHAMM;

- BBICOKUH IIIyM U yAapHbIE HArPY3KU IPU U3TOTOBJICHUH;

- HEBO3MOXHOCTb COEIMHEHUS JieTalel CII0)KHON KOHPUTypaLHH.

Obnacme npumenenus.

B Hacrosiee Bpems B CBsI3U ¢ OYpHBIM Pa3BUTHEM CBapKH 3aKJICIOYHBIE COCIUHEHMS
UMEIOT OTPAaHUYCHHOE MTPUMEHEHHE (B KOHCTPYKIIHSIX, UISI KOTOPBIX METOIBI CBAPKHU M CKIICHBA-
HUS elle HEeJ0CTaTOYHO pa3paboTaHbl MU Majo 3(p(EeKTUBHBI, a TAK)KE B COEIMHEHUX, paboTa-
IOIIMX TPH OOJBIINX BUOPAITMOHHBIX WJIHM YIAPHBIX Harpy3Kax IMpH BHICOKUX TPEOOBAHMIX K
Ha/IeKHOCTH COEMHEHNs). Takke B COeIMHEHUSIX OKOHYATEIbHO 00pab0TaHHBIX JIeTajei, B KO-
TOPBIX MPUMEHEHUE CBAPKH HEJOMYCTUMO M3-3a HX KOpOOJIeHUs pH Harpese. bonbmioi o0beM
KJIETIaJIbHO-COOPOYHBIX Pa0OT NPOU3BOIUTCS IIPU U3TOTOBJICHUH JIETAaTEIbHbBIX anmnaparoB. He-
KOTOPBIE CaMOJIEThl UMEIOT 00Jiee MUJUTMOHA 3aKJICTIOK. 3aKJICTIOYHbIE COSTMHEHUS HAXOISIT
IPUMEHEHHE B MOAbEMHO-TPAHCIIOPTHBIX MAIIIMHAX, B CTPOUTENIBCTBE JKEJIE€3HOA0POXKHBIX MO-
CTOB, KOTJIOCTPOCHHUU H T. II.

Knaccugpurayus.

3aKyIenoYHbIe MBBI KJIACCU(DUITUPYIOT:

- 10 HA3HAYEHUIO — MPOYHbIE BBl (MOCTOBBIE U KPAHOBBIE (PepMBbI, CAMOJIETHI U T. 11.),
o0ecrieunBaroIIre MPOYHOCTh COSTMHEHHSI, IPOYHOIIOTHBIE (B KOTJIaX U pe3epByapax ¢ BHICO-
KHM JIaBJICHHEM ), TUIOTHBIE (B pe3epByapax ¢ HEOONbIINM BHYTPEHHUM JIaBJIeHUEM), oOecreyn-
BAIOMIME IPOYHOCTh ¥ TePMETUYHOCTD;

- 10 B3aMMHOMY PaCIIOJIOKEHHUIO CKJIETIBIBAEMBIX JI€TalIel - IIBBI BCTHIK C OJAHOM WM
JIBYMsI HAKJTaJKaMu (CM. pHC. 2) U BBl BHAXJIECTKY (CM. pHC. 2);

- [10 YMCITY PAJ0B (IS IIBOB BCTHIK YMCIIO PSI0B YUUTHIBAETCS O OJJHY CTOPOHY CTHIKA)
— oxHopsaHbIe (cM. puc. 3) 1 MHOTOpPsIIHBIE (pHC. 4);

- TI0 PACIIOJIOKEHHUIO 3aKJICTIOK B psZiax — MapaJuleNbHbIe (puc. 5) U maxmaTHele (puc. 6)
IIBHI;

- 10 YCJIOBUSAM PAOOTHI (10 YHCITY IJIOCKOCTEN Cpe3a) — OJHOCPE3HBIE BBl — C OHOMN
TUTOCKOCTBIO Cpe3a B KaXKIOH 3akjenke (cM. puc. 3, 5) 1 MHOTOCpe3HbIe — ¢ HECKOJIBKUMHU TITOC-
KOCTSIMH Cpe3a KaKI0# 3aKJIenKH (IByXcpe3Hble — CM. puc. 1; 5).
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Puc. 4. MHoropsiiHoe 3aK/jeno4Hoe coeJMHEeHue
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Puc.5. MHoropsiiHoe 3aK/jieno4Hoe coeJHHeHHe
¢ Napa/uiIeIbHBIM PacNoJI0KeHUEM 3aKJIeN0K
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Puc.6. MHoropsiiHoe 3aK/jien04YHoe coeTHHEeHHe
¢ IIAXMATHBIM PaCIOJIOKEHHEM 3aKJIeNIOK

OchosHble munvl 3aK1enox.

Br160op Gopmbl 3aki1aHOIM FOJOBKY 3aBUCUT OT Ha3HAYCHHSI 3aKJICTIOYHOrO IiBa. B miBax,
TpeOYIOMMX OOJIBIION MPOYHOCTH U TFIOTHOCTH, IPUMEHSIOT 3aKJIENKU C NOYKPY2A0U 20108KOU
I'OCT 10299-80, 14797-85 (puc. 7, a). 3axnenku ¢ nomatiHou uiu ROAYNOMAUHOU 2008KOU
I'OCT 10300-80, 14798-85 (puc. 7, 6, 8) NICTIOJIB3YIOT B TOM CiTy4ae, KOT/Ia BEICTYIAIOIIUE 3a-
KJIQJIHBIE TOJIOBKH 3aKJIETIOK MEIIAI0T MEePEMEIIEHNI0 KaKuX-TH00 AeTaneil uim B ciydae 00Jib-
HIUX THAPOJMHAMUYECKUX U adPOTTHAMUYECKIX CONMPOTHBIICHHH (B CYIOCTPOCHUHU B CaMOJIETO-
CTpOEHUN). 3aknenku ¢ O0ukoobpaszHol 20106kou (puc. 7, 2) IPUMEHSIOT TaM, I'JIe OHU OMBIBA-
IOTCSI TOPSTYMMU Ta3aMH, B TOTIKaxX MTapOBOTO KOTJA U T. 11.; B IPOIECcCe IKCIUTyaTallnH TOJIOBKA
00roparoT ¥ NpHOOPETAIOT MOTYKPYIIIYIO (POpPMY, COXpaHssd HEOOXOAUMYIO TPOYHOCTb.

3axnenxu ¢ wupoxou 2onosxou (puc. 7, 0) IPUMEHSIOT IJIsi COSTMHEHUS TOHKOJIUCTOBBIX
(o 1,5 mm) marepuanoB, mpyouamsie saxnenku I'OCT 12638-80, 12640-80 (puc. 7, ¢) — B cna-
OOHArpyXKeHHBIX METAIUTMYECKUX COCTUHEHUSX, @ TAKXKE B COCTMHCHUSIX HEMETANTMISCKUX Ma-
Tepuanos (pubpa u ap.). (

T3 ESC 1< —4%
f e 3 6) 8) 2)

Puc.7. OcHOBHBIE THIIBI 3aKJICMOK

B ciydae HeBO3MOXKHOCTH 00pa30BaHUs 3aMBIKAIOIIEH TOJTOBKHA OOBIYHBIMH CTIOCOOAMHU
(B TPYIHOJIOCTYITHBIX — «Y3KHX» MECTaX) MIPUMEHSIOT 83PblHbLE 3AKTIENKU.

3akJIenKy U3roTOBJISIOT Ha BHICAJOYHBIX aBTOMATAX XOJIOHBIM WJITH TOPSYHM CTIOCOOOM.

Mamepuansi.

B kauecTBe ckienbIBaeéMbIX MaTEPUaIOB MOTYT ObITh YIJIEPOIAUCTHIE U JIETUPOBAHHbBIC
CTaJId, IIBETHBIC METAJLIBI ¥ MIX CIUIABBI, HEMETANIMYSCKUE MATEPHUAIIBI, IPUMEHIEMbIE B OOIIEM
MAIIMHOCTPOCHMH. 3aKJIENKH U3TOTOBIIAIOT U3 HU3KOYraepoaucThixX cranei Ct2, Cr3, Ct2km,
Cr13kn, 10, 15, FOkn, 15kn, nerupoannoii cranu 12X18HI9T, mequ M3, natynu JT63, amomu-
HueBbIX crutaBoB AJl1, J[18, AMrS u ap.

K Marepuany 3aKienku npeabsBIsSIOTCS mMpedo8anusL:
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1. BrIcoKasi IacTUYHOCTD IS 00JIETYEHUS ITPOIIecca KIICTIKH.

2. OnnHaKoBBIN KOA(P(GUIIMEHT TEMIIEPATypHOT'O PACHIMPEHUS C MATEPUAIIOM JIeTaleii BO
n30eXaHue JONMOTHUTEIbHBIX TEMIIEPATYPHBIX HAIPSHKCHUI B COSAMHEHUH MTPU KOJICOaHMX
TEMIIepaTyphbl.

3. OHOPOTHOCTH C MaTEepHAJIOM CKJICTIBIBAEMBIX JETaNICH IS IPEIOTBPAIICHUS MTOSBIIe-
HUS TAJIbBAHUYECKUX TOKOB, CHJIBHO PAa3pyLIAIOIINAX COSTUHEHHUS.

JIst cTanbHBIX AeTaleil NPUMEHSIOT TOJIBKO CTAIbHBIC 3aKJICTIKH, IS JIOPATIOMIHUEBBIX
— aIIOMUHHEBHIE, JJIS1 METHBIX — METHBIC.

Pexomenoayuu no KOHCmpyupoeanuo 3aKi1enoYHbIX U606
3aKJIenKy B IIBE PACIoaraioT Tak, YTOObI 0CIa0IeHNE COeTMHAEMBIX JeTaleld OTBEPCTH-
SIMU OBLIO HAUMEHBIIINM.
Bo n30exanue BOSHMKHOBEHHUS U3TH0a COCAUHACMBIX IICTaHCﬁ 3aKJICIIKHU I1I0 BO3MOXHO-
CTH PAcCIIOJIaTalOT Ha OCH, IIPOXOASAIICH Yepe3 IEHTP TSHKECTH CKIICTIBIBAEMbIX JETalICH W CUM-
METPUYHO OTHOCHTEIBHO 3TOM ocu (puc.8).
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He pexoMeHnayeTcst B OTHOM LIBE IPUMEHATD 3aKJICIIKH Pa3HbIX JUAMETPOB.

Jlj1g ipe1oTBpallieHs IOBOPOTA COEAMHSIEMbIX JIeTallell OTHOCUTENBLHO JIPYT Apyra Yuciio
3aKJICNIOK B IIBE IPUHUMAIOT HE MEHee JIBYX, TO ecThb Z > 1.

Crnenyer cCMMMETPUYHO pacroaraTh INIOCKOCTH CPe3a OTHOCUTEIBHO JINHUM JEHCTBUS
CHJI, 4TOOBI N30€KaTh OTPHIBA TOJIOBOK.

[Ipu BeIOOpE MaTepHaiia AJis 3aKJIENOK HE00XOJUMO CTPEMUTHCS K TOMY, UTOOBI TEMIIepa-
TypHbI€ KO3((HUIIMEHTHI TMHEHHOTO PACIIMPEHUS 3aKJIETIOK U COeIMHAEMBIX JieTajell ObUIH paB-
HBIMU WU OJU3KHUMHU.

Oco0y10 OMacHOCTh MPEICTABIISAET COUETaHHE PA3HOPOAHBIX MaTepHaioB, KOTOPbIE CIIO-
coOHbI 00pa3oBaTh rajJbBaHUYECKHE Maphl. ['aTbBaHNYECKHE TOKU OBICTPO pa3pyllaloT COEAUHE-
HUE.

Ceapnuie coedunenusn

Csapka — 2mo mexHoi02u4ecKuil npoyecc NOLyYeHUs HepazbeMHO20 COCOUHEHUsL Me-
MANIUYECKUX UIU HEMEeMALIUYeCcKUxX 0emareli C npuUMeHeHueM Hazpesa (00 NIACmuiecKko2o Uy
PACHNIABIEHHO020 COCMOsAHUS), BRITIOTHEHHOTO TAKUM 00pa3oM, 4TOOBI MECTO COCTMHEHHUS TI0 Me-
XaHUYECKUM CBOMCTBAM M CBOEMY COCTaBY MO BO3MOKHOCTU HE OTJIMYAIOCh OT OCHOBHOT'O Ma-
Tepuasia JIeTaju.

OcHOBHBIE BUJIBI JIEKTPOCBAPKU — 0)20845, 2A308451 I KOHMAKMHASL.

JlyroBast cBapka - HauOoJiee pacrpocTpaHeHHbIN Bu. [IpumensieTcst Be3sie, e ecTh hc-
TOYHUKH SJICKTPOSHCPIUH.

Pa3zHOBUIHOCTH AYyrOBOM CBapKu:

- pYuHas ceapka, 3TOT METOJ CBapKHU OTINYAETCS HU3KOM MPOU3BOIUTEILHOCTHIO, HO
JIETKO JOCTYIIEH Ui IPUMEHEHUS,

- noyagmomamuyeckas ceapka moj cioem (iroca; mMpuMeHsIeTCs JUIsi KOHCTPYKIIHMA ¢
KOPOTKUMH MPEPHIBUCTHIMU IIBAMU;
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- agmomamuyecKkas ceapka MoJi cioeM (Iroca; 3TOT METOJT CBAPKU BHICOKOIIPOU3BOIUTE-
JIEH U SKOHOMHYEH, JTAET XOPOIllee KaYyeCTBO 1IBa, IPUMEHSETCS B KPYITHOCEPUITHOM U MacCOBOM
MIPOU3BO/ICTBE.

l'asoeas ceapka NpUMEHSETCSI B OCHOBHOM TaM, /1€ HET UICTOYHUKOB 3JIEKTPOIHEPTUH,
HAIpUMep, P PEMOHTE B MOJIEBBIX YCIOBUSX.

Koumaxmmnas ceaprxa npuMeHsieTcs B CEpUIHOM U MacCOBOM IIPOU3BOJICTBE IIPU HaxJie-
CTOYHOM COEIMHEHUHU TOHKOI'O JJUCTOBOTO MeTaJlia (TOYeUHas, POJIMKOBasi) UJIH MPU CTHIKOBOM
COCIMHEHUH KPYIJIOr0 U MOJ0COBOI0 (CTHIKOBAsI CBapKa).

[Ipu coennHeHuu Aerasneil ¢ MOMOLIbIO CBAPKU IUIABJICHUEM K pacIUIaBIIsieMOil 00acTu
MOABOJAT MPUCATOYHBIN MaTepuall, KOTOPBIHN 3aloIHSIET cBapruBaeMoe Mecto (puc. 1). 3aTtBep-
JEBLIMI [10CJIe CBAPKU METAJUI, COSIUHSIONINN CBApEHHBIE NETANIU, HA3bl8AIOM CEAPHLIM UUBOM.

[Ipu KOHTAaKTHOH CBapKe (CBapKa JaBJIEHUEM) IIPUCAI0UYHbIN MaTeprall HE IPUMEHSIOT.
KonTakTHas cBapka OCHOBaHA Ha UCMOJIb30BAaHUU TEIJIa, BHIACISIONIEIOCS B MECTE COMPUKOCHO-
BEHUS CBapUBAEMBbIX JieTalel (HanpuMep, pH MPOXO0KICHUH Yepe3 HUX 3JIEKTPUUECKOrO TOKA).
CBapka pou3BOJIUTCS C IPUMEHEHHEM MEXaHHMUECKOT o AaBlICHUs, O] IeWCTBUEM KOTOPOTO Je-
TaJu, IPEeIBAPUTEIILHO HArPEThIE B MECTE COEMHEHMS (KOHTAKTa) J10 MJIACTUYECKOIO COCTOSHUS

WJIn OIlJIaBJICHHUA, 06pa3yIOT CBapHOP'I II1OB.
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Puc. 1. Ilonyyenune cBapHOIro MIBa ra30BOH CBAPKOH

CsapHvim coeduneHueM HA3bl8AOM HePa3beMHoe coeouHeHue oemaineli ¢ NOMOUBbIO
ceapmbix weos. ECii B 3aKIICTIOYHOM COCTMHEHUN COEIUHSIONINM DIIEMEHTOM SIBIISICTCS 3aKJICTI-
Ka, TO B CBAPHBIX - PaCIIaBIICHHBI METaJLI, CO3AAIOINI TPH OCTHIBAHUN HEPA3bEMHOE COCITH-
HEHHE, TO €CTh TaKOe, KOTOpbIE HE MOKET OBITh pa3oOpaHo Oe3 moBpexIeHus aetaneil. CBapHble
COCIMHEHUS JIy4Ille APYTUX MPUOIMKAIOT COCTABHBIE IETANU K IIEIIBIM H MTO3BOJISIOT H3TOTABIIH-
BaTh JIETaJIM HEOTPAHUYECHHBIX pa3MepoB. [IpoYHOCTh CBApHBIX COETMHEHUH NMPU CTATHUECKUX U
yIapHBIX Harpy3kax JIoBelleHa IO MPOYHOCTH JieTalieii u3 menoro Meramia. OcBoeHa cBapKa BCex
KOHCTPYKIIMOHHBIX CTajei, BKIII0Uasi BEICOKOJIETHPOBAHHBIE, I[BETHBIX CIUIABOB U ITJIACTMACC.

Macca cBapHBIX KOHCTPYKIIHH MTPH TEX K€ TadapuTax 3HAYNTEIIbHO MEHBIIE KIICTTaHBIX
(Ha 15%). DxoHOMUS MeTalIa JOCTUTAeTCs 32 CUET MCIIOJIb30BAaHMS ITOJIHOW TUIOIIAAN CEUEHUs, a
TaKXe BO3MOYKHOCTH 0oJiee palinoOHaILHOTO KOHCTPYHPOBAHUS (HalTpuMep, IPUMEHEHHUS CTHIKO-
BBIX COEIMHEHHH B TeX Cly4yasx, KOTJa MPU 3aKIJIETOYHOM COCTUHEHUN PUXOAUTCS IPUMEHSTh
HaKJIAJIKH ).

Hocmouncmea u nedocmamku C8aAPHbIX COEOUHEHUL NO CPABHEHUIO C 3AKNENOYHbIMU (UTU
JUMBIMU OeMATISIMU,).

Jlocmouncmea:

- MPOCTOTA KOHCTPYKIIMH CBAPHOTO IIBA M MEHBIIAs TPYAOEMKOCTh B H3TOTOBJICHUH, 00Y-
CJIOBJIGHHOW CPaBHUTENBHON MPOCTOTOM TEXHOJIOTHYECKOTO MPOLIECCa CBAPKH.

- 3HAYUTEIHHOE CHUIKEHNE MAaCChl KOHCTPYKIIMH TIPH TeX ke rabapurax. [Ipu 3amene 3a-
KJICTIOYHBIX COEIMHEHUH CBAPHBIMU YKOHOMHMS B BECE MOJIyYaeTCs 3a CUET OTKa3a OT pUMEHe-
HUS PA3JIMYHBIX HAKJIAJIOK, HEOOXOIMMBIX B 3aKJIETIOUHBIX COCTMHEHUSX, a TAKXKE YaCTH Beca ca-
MUX 3aKJIETIOK; IPU 3aMEHE JIMTHIX JIeTalleil CBApPHBIMHU KOHCTPYKIMSAMHU BEC X YMEHbIIACTCA 32
cuet 6oJiee BHICOKUX MEXaHMYECKUX CBOMCTB MPOKATHOIO MeTallja.

- BO3MOKHOCTb COEIMHEHHSI eTajel JTr00bIX (hopMm;

- FTEpPMETUYHOCTh U MNIOTHOCTh COSAMHEHMUS,

- OecIyMHOCTh TEXHOJIOIMYECKOT0 IPOIlecca CBAPKU;
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- BO3MOKHOCTh aBTOMATH3allU CBAPOYHOIO IPOLIECCa;

- CBAPHOE COEIMHEHUE JICLIEBIIE 3aKIETIOYHOTO.

- COEJUHEHNUE JleTallell MOXKET BBIIIOJIHATHCS BCTHIK 0€3 HAKIIAJO0K.

- BO3MOYKHOCTb CBAPKH TOJICTBIX MPODUIIEH.

Heoocmamxu:

- BO3HMKHOBEHHE OCTATOYHBIX HAIIPSUKEHUHN B CBAPUBAEMBIX JIEMEHTAX;

- KOpoOJieHHe AeTanel u3-3a HepaBHOMEPHOI'0 HarpeBa B IPOLiecce CBapKH;

- 3aBUCUMOCTb KaueCTBa 111Ba OT UCIOJHUTEIS U TPYAHOCTh KOHTPOJIS; IPUMEHEHNE aB-
TOMAaTHUYECKOM CBapKH yCTpaHsET 3TOT HEOCTATOK.

- CKJIOHHOCTB K 00pa30BaHMIO TPELIMH B MECTAX MEPexo/ia OT 1IBa K LETbHOMY METaJlTy
BCJIEJICTBHE TEPMUUECKUX HANPSKEHUH, BOSHUKAIOLIUX IPU OCThIBAaHUH. TpeInHbl 0cOOEHHO
OTIaCHBI IIPU IMHAMHUYECKUX HArpy3kax (BUOPAIIMOHHBIX U yJApHBIX), IOATOMY B TAKHX CIIy4asx
CBapHBbIE IIBBI CTAPAIOTCS HE IPUMEHATh, 3aMEHSS X 3aKJIETIOYHbIMU COeAMHEHUAMHU. Tepmuue-
CKHE HAIIPSDKEHUSI MOTYT OBITh YaCTUYHO HJIH TTOJIHOCTBIO YCTPaHEHBI TEPMO0OOpabOTKOM cBap-
HOT'O COEAMHEHUS (HU3KOTEMIIEpaTypHbIM OTXKUIOM). TepMmuueckas 00pabOTKa UCKIIIOUAET TaK-
e Mocelytollee KOpoOIeHHEe CBAPHBIX KOHCTPYKIIHIA.

Obnacmb npumenenus. B HacTosi1ee BpeMsl CBapHbIE COSMHEHUS MOUYTH MOJTHOCTbHIO BbI-
TECHWJIM 3aKJIETIOUHbIE coeiMHEeHNs. CBapKa NPUMEHSETCS Ui COEITMHEHUS JIEMEHTOB COCY/I0B,
UCTIBITBIBAIOIINX JIaBJICHUE (pe3epBYaphl, KOTIIbI); ISl U3TOTOBJIEHUS TYpOUH, TOMEHHBIX Teueil,
MOCTOB, XUMHUYECKOM amnmaparypsbl; C IOMOIbIO CBAPKU U3TOTOBJISIOT CTAHUHBI, pAMbl 1 OCHOBA-
HUS MalllMH, KOpIlyca peayKTOpOB, 3y0uarele Kosieca (puc.2), IKUBBI, 3B€3/104YKH, MAXOBHUKH, Oa-
pabansl 1 T. 4. CBapKy MHUPOKO MPUMEHSIOT KaK CIIOCO0 MMOJIy4YEeHHUs 3ar0TOBOK JeTajieil U3 Ipo-
KaTa B MEJIKOCEPUHHOM U €IMHUYHOM IIPOM3BOJICTBE, @ TAK)KE B PEMOHTHOM JIEJI€.

e

Puc. 2

Knaccugpukayus u paznosuonocmu ceapuvix coeounenuil (11606)

Knaccugpurayus.

CaapHbI€ HIBBI KIACCUPUITUPYIOT TIO CIESIYIONINM MPU3HAKAM:

- IT0 Ha3HAYCHUIO — MPOYHBIE (00ECTIeYNBAIOT Iepeady Harpy3KHd C OJTHOTO JIEMEHTa Ha
JPyToii); MPOYHO-TUIOTHBIE (00eCTIeYnBAaIOT Nepeiady Harpy3Ki repMEeTUYHOCTh COSTUHEHHS —
HETPOHUIIAEMOCTb TS KHUIKOCTEH U Ta30B);

- [I0 PACIIOJIO’KEHUIO CBAPHOTO I1IBA B MMPOCTPAHCTBE (pUC. 3) — HUXKHEE (@), BEPTUKAIb-
HOE (8), TOpU30HTaTIBbHOE (0); moToNouHOE (T). [Ipu Bcex Mpounx paBHBIX YCIOBHSIX HUKHHM 1IOB
caMblil TPOYHBIN, TOTOJIOUHBIN — HaWMEeHee MPOYHBIN (3HAUEHUS MPOYHOCTH YKA3aHHBIX BBIIIE
mBoB oTHOcATCs kak 1:0,85; 0,9:0,8).




[To B3aMHOMY PacnoJIOKEHUIO CBAPUBAEMBIX JJIEMEHTOB PA3IMYAIOT CIACAYIOIINE BUIbI
COCIMHEHUN

- CThIKOBBIE (puc.4);
- HaXJICCTOYHBIE, JI0OOBEIE (pHC. 5, a); puaHroBsie (puc. 5, 6);
- ¢ HaKJIaikamu (puc. 6);

- TaBpoBbIe (puc. 7, a, 6). CBapruBaeMbIe 3JIEMEHThI PACIIOIAralOTCs BO B3aMMHO TIEPIICH-
JTUKYISPHBIX TUIOCKOCTSIX. COeIMHEHUE MOXKET OBITh BBITIOJHEHO YTIIOBBIMU (PUC.7, @) WIH CThI-
KOBBIMH (pHC. 7, O) IIIBAMHU.

- yruoBble (puc. 7 6, 2). [IpuMeHSIOTCS Il U3TOTOBIICHUS TAPhI U3 JIUCTOBOW CTaJIH,
OTpaKICHUM U Ip. BBINOIHAIOTCS YIJIOBBIMH IIBAMU. JTH COCIUHEHMS IEPENAIOT MaJjlble
Harpy3Ku ¥ II03TOMY HE paCCYUTBIBAKOTCS HA IIPOYHOCTD.

rrers, oo
Puc.4. CToIKkoBOE coeTHHEHHE

/,-, w /u.l

i

a) 6)

!
1

Puc. 5. HaxsiectouHoe coeluHeHUEe: @ — coeJMHEeHHe JJOOOBbIMU IIIBAMU;
0 — coequHeHue (pIAHTOBLIMU IIBAMHU

LSt
a)
F<-§: L1 = §'>F
S e E—
6)
Puc. 6. Coennnenns ¢ HaKJIaAKaMH

daa

2)
Puc. 7. CoenuHeHusi TABpOBbIE U YIJIOBbIE

Cmuixosvie COCOMHCHU S BBIIIOJTHAIOT TaK Ha3bIBACMBIMH CTBIKOBBIMU IIIBAMH, a4 OCTaJIb-
HBIC — YTJIOBBIMHU.

Konempyxyuu cmvixosgwix uigos.

CTBIKOBBIE HIBBI HMEIOT TIPEUMYIIIECTBEHHOE PACTIPOCTPAHEHUE BCIISICTBUE MTPOCTOTHI
KOHCTPYKLUH. B 3aBHCHMOCTH OT TOJIIIMHBI CBAPUBAEMBIX JIeTalleil 1 00pabOTKH KPOMOK CTBIKO-
BbI€ IIBBI JIEJIST Ha CJIEIYIOIINE TUIIBL:

- OB C OTOOPTOBKOW KPOMOK (pHC. 8, @) — peKOMEHAyeTCs A1l TOHKOJIMCTOBBIX MaTe-
puaios (8 <2 MM); OJJHA WJIK JIB€ KPOMKH JIeTajieil OTOOPTOBBIBAIOTCS;

- OZIHOCTOPOHHMIA 0€3 CKoca KpOMOK (puc. 8, 6) — 1mI0oB cBapuBaercs 6e3 00paboTKu
KPOMOK JIICTOB TMIPU UX TOJIIHHE 8 < 8 MM;
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- OJTHOCTOPOHHHI CO CKOCOM OJIHOM KpOMKH (pHC. 8, 8) — 00pabaThIiBaeTCs TOJIHKO OJTHA
KpOMKa JieTajieil ToamuHon 8§ < 12 mMm;

- OZITHOCTOPOHHHUIA CO CKOCOM JIBYX KPOMOK (pHC. 8, 2) — IPUMEHSETCS IPU TOJILINHE Jie-
Tanei 8 <25 Mm;

- IBYCTOPOHHUU C IBYMSI CAMMETPUYHBIMU CKOCAMH OJHOU KPOMKH (puc. 8, 0) — KpOoM-
K1 00pabaThIBaIOTCS y OJHOM JETaH ¢ ABYX CTOPOH, TOJMIMHOM § 110 40 MM;

- IBYCTOPOHHUU C IBYMSI CHAMMETPUYHBIMU CKOCAMH JIBYX KPOMOK (pHC. 8, e) — TOJIIHU-
Ha CBapUBaeMBbIX jieTanen § >> 60 MM.

sy 2RSS 60°%5°
a) 6)
60°t5°

A

8) 2) 0) e)
Puc. 8. CoequneHusi CTHIKOBbIE: @ — C OTOOPTOBKOIA;
06 — 0e3 cKoca KPOMOK; 6, 2, 0, € — HIBBI CO CKOCOM KPOMOK

CThIKOBBIC IBBI, IOKa3aHHBIE HAa pUC.9, @, HA3BIBAIOT MPSIMBIMU, HA PUC.9, 6 — KOCBIMH.
Kocsie cThIKOBBIE BBl MPUMEHSIOT IS YBEIUYCHHS padoyeil TMHBI IIBa.

._S_._‘J__._ ).
LA |
a)
Puc.9. CrbikoBbIC HIBBI: @ — NPAMOM; & — KOCOM

Koncmpyxkyus yenoguvix (6anuxoswix) uios.

VYTI0BbIe NIBBI IPUMEHSFOT B HAXJIECTOUHBIX COCIMHEHUSX, B COSMHEHUIX C HAKJIaJKa-
MU, B TaBPOBBIX U YIJIOBBIX coelMHeHUAX. [0 cBOel MpOUYHOCTH OHU YCTYNAIOT CTHIKOBBIM
IIBaM.

I1o npogpunio nonepeurozo ceuenusi yrioBble BBl MOTYT OBITh:

- HopMaubHbIe (puc.10, a); KaTeT mBa MPUHUMAETCS PaBHBIM ToIIKHE ucTa (K= 5);

- BorayTtsIe (puc.10, 6) c katetom mBa K= 0,85;

- BeimyKkutbie (puc.10, 6);

- cnenuaibHble (puc. 10, 2); uX npoduie NpeaAcTaBIseT HepaBHOOEIPEHHBIA IPSIMOYTOJIb-
HBIH TpeyroibHUK (0MH U3 KaTeToB K=0).

X
P
wix % w % | X Aﬁj////r’, w| x \/ 2
Wik N 5% 7
77N 7 AT ATSL S,
a) 6) 8) 2)

Puc.10. Tunsl yriioBbIX IIBOB: @ — HOPMAJIbHBIH;
0 — BOTHYTBIN; 6 — BBINYKJIBI; 2 — cleUATbHbIN

BorayTsie BBl MPUMEHSIOT B 0CO00 OTBETCTBEHHBIX KOHCTPYKIIUSIX MPH MEPEMEHHBIX
Harpy3kax, Tak Kak BOTHyTOCTh 0OeCIeunBaeT IJIaBHbII Mepexo/] 111Ba B OCHOBHOM MeTall JeTa-
71, 6J1aroiapst YeMy CHHKAETCsl KOHLIEHTPAIMs HapsHKeHUH. BOrHYTHIH 11I0B MOBBIIIAET CTOU-
MOCTh CO€IMHEHHSI, TaK KaK TpeOyeT rIy0oKOTo mpoBapa 1 Mocienyoneid MexaHn4ecKkoi oopa-
6OTKI/I JJI TOJTYUCHUS BOTHYTOCTH, BBIITYKJIBIC - BBI3BIBAIOT IMOBBIIICHHYKO KOHIICHTPAILUIO
HanpsbkeHui. Hanbosee mpuemiieM HoOpMaabHBIN MpoduiTs yrioBoro msa. CreruaibHbIe MBI
MPUMCHAIOT IIPpU NCPEMCHHBIX HAIPYy3KaX, TaK KaK 3HAYUTCIbHO CHUXXACT KOHLICHTPAI[UIO
HanpsHKEHUH.
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Ilo pacnonosicenuro wiea omuocumenbHo oelicmayrowell Hazpy3Ku yrioBbIe IIBbl KOH-
CTPYKTHBHO pa3JelisioT Ha:

- 1000BBI€, PACIIOJIOKEHHBIE TEPIEHANKYIISIPHO K JIMHUU JeHCTBUS Harpy3ku F (cm.
puc.5, a); nrHa T0OOBBIX IIIBOB HE OTPAaHHUYUBACTCS;

- (TaHTOBBIE, PACIIONOKEHHBIE TApAJIJICIBHO JJUHUU ACHUCTBUS HAarpy3ku F (cm. puc.5, 6),;
MaKcUMallbHas JirHa ¢uanrosoro msa npuaumaercs |, = (50...60)K;

- KOMOMHUPOBAHHBIE, COCTOSIINE U3 TOOOBBIX U (PIIAHTOBBIX LIBOB.

Haxnecmounvie coeOunenus u coeOuHenuss ¢ HaKIaoOKamu C8apusarom y2io8blmMu WedaMu.

1o cBoelt MPOYHOCTH HAXJIECTOUHbBIE COEAMHEHUS YCTYNAIOT CTHIKOBBIM. VX MpUMEHSIOT,
KOTJIa 110 KOHCTPYKTUBHBIM COOOPa)KEHUSIM CTHIKOBBIE IIBBI IPUMEHHUTH HEBO3MOXKHO. CoenHe-
HUS C HAKJIaJJIKaMU IPUMEHSIOT, KOT/1a CBapHbIE IIBbI HE 00EeCTIeYBAIOT HEOOXOJUMON paBHO-
MPOYHOCTU. B KOHCTPYKITHUSX, TTOJIBEPIKEHHBIX JCHCTBHIO BUOPAITMOHHBIX U 3HAKONIEPEMEHHBIX
HArpy30K, HaXJIECTOUHbIE COIMHEHUS U COCTUHEHHSI C HAKIIaAKaMU IPUMEHSATh HE pEeKOMEHY-
eTcs (co3aeTcs 3HaUnTebHAsT KOHIICHTPAINS HAITPSDKEHHIH ).

Jiia obecriedeHnst HOpMaJIbHBIX YCIOBH pabOThl HAXJIECTOYHBIX COSAMHEHUN pa3Mmep Ie-
peKpbITHS 1IBa (HaxjecTKy) npuHumaroT |, < 48 (cm. puc. 5, a). JlmuHy HaKI1a 0K IPUHAMAIOT
KOHCTPYKTUBHO.

IlocnedosamenbHocms npoeKMUpPOBOUHO20 paciema C8aAPHbIX COeOUHEHUI.

1. Bb1OuparoT KOHCTPYKIHMIO HIBa (CTBHIKOBOM, YIJIOBOIT), BUJ CBAPKH U MapKy 3JIEKTPO-
JIOB.

2. OnpenensiroT JoIycKaeMble HaPsKSHUs AJIsi CBAPHOTO COeAMHEHUS (CM. Tabm.1).

3. 1o popmynam (2), (5), (6) onpenensoT JIUHY IIIBa.

4. Ilpu coeaHEHN KOMOMHUPOBAHHBIMU IIBAMH OIPEIEINISIOT JTMHY JIOOOBBIX U (hiaH-
TOBBIX IIBOB.

5. BeluepunBaroT CBapHOE COCIMHEHHUE U YTOUHSIOT pa3MEpPbI COCIUHIEMBIX JETAJICH.

Pexomenoayuu no KoHcmpyuposaHuto c8apHbiX COeOUHEHUL 6CMbIK U 6HAXJLEC

W3-3a nehekToB CBapKH HA KOHIIAX I11Ba MPUHUMAIOT MUHUMAJIBHYIO JUTHHY IIIBA HE MCHEE
30 MM.

B KOHCTpYKIHSAX, TOIBEPIKEHHBIX JCHCTBUIO BUOPAIIMOHHBIX 3HAKOIIEPEMEHHBIX HArPY-
30K, COCJIMHEHHS BHAXJIECT HE PEKOMEH/IYIOTCS, TaK KaK OHHM CO3/Ial0T 3HAUYUTEIIbHYIO KOHIICH-
TPALUIO HAMPSKCHUH.

IIpakTnyeckoe 3ansaTue Ne 23

Iauika

[Tasinble coenHEeHNs — HEPa3bEMHBIE COEAMHEHUS, 00pa3yeMble CHJIaMU MOJIEKYIISPHO-
r'o B3aUMOJEHCTBHS MEKIY COEIUHAEMBIMH JETAIIMUA U IPUCAJOYHBIM MaTEPUAIIOM, Ha3bIBae-
MbIM ipunioeM. [lpumnoii-crinas (Ha OCHOBE 0JI0Ba, MeIU, cepedpa) UM YUCThIN MeTall, BBOJIU-
MBI B PacIJIaBJIEHHOM COCTOSIHUU B 3a30p MEXAY COeqUHIEMbIE AeTalsiMu. TeMneparypa nias-
JICHUS! IPUTIOS HUYKE TeMIIepaTyphl IUIaBJIeHUsl MaTepuanoB aetaineil. [lo KoHCTpyKIuK nasiHble
COEZIMHEHUS MOA0OHBI CBapHBIM (pUC. 16, @ - ). IPEeUMYILIECTBEHHOE TPUMEHEHHE UMEIOT CO-
eAMHEeHUs BHaxJIecTKy. CTBIKOBOE COETUHEHUE U COeIMHEHNE BTaBp MPUMEHSIOT PU MaJbIX
Harpyskax.
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B oTiinume oT cBapku naiika 1o3BOJISIET COEAUHAT HE TOJIBKO OAHOPOJHBIE, HO U pa3HO-
POJHBIE MAaTEPHAJIbl: YEPHBIE U LIBETHBIE METAJLIBI, CIUIABbI, KEPAMUKY, CTEKJIO U JIp.

[Tpu naiike MOBEPXHOCTH AETANCH OYHUILAIOT OT OKHCIIOB M 00€3)KUPUBAIOT C LENBIO MO0-
Jy4EHHS XOPOLIEH CMaYMBAEMOCTH IIOBEPXHOCTH NIPUIIOEM KaUECTBEHHOTO 3all0JHEHUS UM 3a30-
poB. Harpes npunos u aerasneil B 3aBUCUMOCTH OT UX Pa3MEPOB OCYLIECTBIISIIOT MasUIbHUKOM,
ra3o0BOM FOPEJIKOM, JIEKTPOHArPEBOM, B TEPMUUECKUX I1eyax U Ap. [ yMeHbpIIeHNs BpeJHOrO
BJIMSIHUS. OKHMCJIEHUS TIOBEPXHOCTH JIeTalIel IPU MaliKe MPUMEHSIOT (UItOChI (Ha OCHOBE OYpBHl,
KaHU(OJIH, XJIOPUCTOTO LINHKA), & TAKXKE MAasgI0T B BAKyyMe UJIH B CpeJie HEHTpalbHbIX Ia30B (ap-
roH). PacryiaBneHHbIN IPUIION pacTEeKaeTCs IO HarpeThIM MOBEPXHOCTSAM CThIKA JIeTallel U IpU
OXJIAXKJICHUH 3aTBEPIEBAET, IPOYHO COCAUHEHNU JIETANIH.

Pa3mep 3a30pa B cThIKE OIpeaenseT NPOYHOCTh coeuHenud. [Ipu Manom 3a3ope nmyuiie
nposiBisercs 3G (PeKT KanuIIpHOro TeYeHUs MPUIIOs, IPOLECC PACTBOPEHUS MaTEpUAIOB JieTa-
JIeil B pacIuIaBI€HHOM IIPUIIOE PACIIPOCTPAHSIETCS Ha BCIO TOJIIMHY MastHOrO 1IBa (IPOYHOCTh
obpa3yromerocs pactBopa Ha 30...60% BbIlIe MPOYHOCTH MPHUTION).

Pa3zmep 3a3o0pa npurumaror 0,03...0,2 MM B 3aBUCUMOCTH TIPUTIOS (JIETKOTUTABKUM WITH
TYTOIUIaBKHI) N MaTepuana JeTalen.

[Ipunoii ¢ remnepatypoii miasnenus 10 400 °C HazbIBatoT JerkoriaBkumu. Hanbomnee
HIMPOKOE IPUMEHEHUE UMEIOT OJIOBSIHHBIE-CBUHIIOBBIE, OJIOBIHHO-CBUHIIOBBIE CYPbMSHUCTBIE
npunou (II0C90, TIOC61). Dt npunou He cieayeT NPUMEHATH Ui COEMHEHUH, paboTaoIuX
npu temneparype cbiie 100 °C nnm noaBepKEHHBIX NEHCTBUIO yIapHBIX HATPY30K.

[punou ¢ Temneparypoit mnasnenus cabiue 400 °C HazpBaOT TyromiaBkuMu (cepedps-
HbIE WJIM Ha Me/IHOM ocHOBe). [Ipunoit Ha MeaHoit ocHoBe (BIIpl, BIlp2) ornuuatoTrcs noBerieH-
HOM XPYIKOCTbIO, UX IPUMEHSIOT Ul COEIMHEHUS JeTajel, Harpy>KeHHbIX CTaTHYECKON
Harpy3koil. CepeOpsnbie npunou (I1Cp40, [1Cp45) npuMeHSIOT 1Sl OTBETCTBEHHBIX COEAMHE-
Hui. OHM yCTOMYUBBI IPOTUB KOPPO3UU U IPUTOAHBI JUIsl COEAMHEHHUS JIeTanei, BOCIPUHUMALO-
MIMX YAapHYIO U BUOPAIIMOHHYIO HATPY3KH.

JIOCTOMHCTBOM NasiHBIX COEAMHEHUH SIBIISIETCS] BO3MOKHOCTh COEIMHEHHUS Pa3HOPOIHBIX
MaTepUasoB, CTOMKOCTb IPOTUB KOPPO3UH, BO3MOXKHOCTh COEJUHEHHSI TOHKOCTEHHBIX JETaJIEH,
FepMETUYHOCTh, MaJlasi KOHIIEHTpAIUs HapsKEHUH BCIIECTBUE BHICOKOM MIACTUYHOCTH MPH-
nost. [1alika o3BoJISIET MOJTy4aTh COEAUHEHUS I€TAJIEN B CKPBITHIX U TPYAHOJOCTYITHBIX MECTAX
KOHCTPYKIUH.

HenocraTkom maiiku o CpaBHEHHUIO CO CBAPKOM SBJISIETCSI CPABHUTENIBHO HEBBICOKAS
MPOYHOCTH, HEOOXOAUMOCTh MaJIbIX ¥ PABHOMEPHO PACHpPEEICHHBIX 3a30POB MEXKAY COETUHSE-
MBIMH JIETAJISIMU, YTO TpeOyeT UX TOUHONH MeXaHHYECKOW 00pabOTKM U KaueCTBEHHOM cOOpKH, a
TaK)Ke MpeBapUTEIbHON 00pabOTKU MOBEPXHOCTEN Nepe]] MaKou.

[IpumeHeHne NasHbIX COEAUHEHUH B MAIIMHOCTPOEHUH PACIIMPSETCS B CBS3H C BHEIpE-
HHUEM IIaCTMAacC, KEPAaMUKHU U BBICOKOTIPOUYHBIX CTaJIeil, KOTOPBIE MIIOXO0 cBapuBatoTcs. [lalikoit
COCIMHSAIOT JIUCTHI, CTEP)KHU, TPYObI U Ap. Ee mupoko NpuMeHsoT B aBTOMOOHIIECTPOECHUH (pa-
JIUATOPBI U JIP.) ¥ CAMOJIETOCTPOSHUH (OOITMBKA C COTOBBIM MPOMEXYTOYHBIM 3aMTOTHEHUEM ).
[Tajika siBIsieTCS OJJHU M3 OCHOBHBIX BUIOB COCIMHEHUN B PaIHOIICKTPOHUKE U PUOOPOCTpOL-
HUU.
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PacuyeTr Ha IPOYHOCTH NasHBIX COETUHEHUH MPOU3BOASAT HA CBUT METOAAMHU COIIPOTHB-
JeHus MmarepuaiioB. Haio yuuTbIBaTh, 4TO B HaXJIECTOUHOM COEAMHEHUH IUIOLIA/(b PACUETHOTO
CeueHMsl paBHa IUIOIIAN KOHTAaKTa JeTajiel. [l HaxJIeCTOUHbIX COeAMHEHHH JeTaneil u3 Hu3-
KOYTJIEPOIUCTOM CTaJIM, ITOJIyYEHHBIX 0JI0OBIHHO-CBUHLIOBBIMU ITpunosaMu (I10C40), nonyckae-
MO€ HanpskeHne Ha caBuT [ 7 [=60H/Mm2,

Kneeesvie coeounenusn

B Hacrosiiiee BpeMst Bce MIUpe MPUMEHSIIOT Hepa3beMHbIe COSTUHEHUSI METAJUIOB U HEMe-
TaJVINYECKUX MAaTEPHUAJIOB, II0JIy4aeMbIE CKIeusanuem. IT0 COEAUHEHUS JeTallell HeMeTauInye-
CKHM BEILIECTBOM MOCPEACTBOM MOBEPXHOCTHOTO CXBATHIBAHUS U MEKMOJIEKYJIIPHOU CBSI3U B
KJesieM cioe. Hanbonpiee mpuMeHeHe MOMyYMIn KIeeBble COSTUHEHUS BHAXJIECTKY
(puc.17), pexxe — BcThIK. KileeBble coeIMHEHUS MTO3BOJIMITN PACHIMPUTH AUANIa30H MPUMEHEHHUS B
KOHCTPYKIMSAX MAIIUH COYETAHUN Pa3TUYHBIX HEOITHOPOIHBIX MaT€pPUAIOB — CTaJIM, YyTyHa,

AJIFTOMHUHUA, MEIU, JIATYHU, CTCKJIA, IIJIACTMACC, PE3UHBI, KOKH U T. .
Ly
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Puc.2. KiieeBoe coeinHeHHe BHAXJIECTKY

[Tpumenenue ynuepcanbHbix kieeB Tuna b®, BK, MII® u apyrux (B HacTosiee BpeMs
ynoTpeOstoT 60see cTa pa3InYHbIX MAPOK KJIEEB) MMO3BOJISIET JJOBECTU IPOYHOCTH KIIEEBBIX CO-
eanHeHui 10 80% 1Mo OTHOLIEHHUIO K MPOYHOCTH CKJIEUBaeMbIX MaTepuanoB. Haubosnbiiee npu-
MEHEHHE B MAIIMHOCTPOEHUH KJIEEHbIE COeAMHEHUsI, paboTatomue Ha ciBur. OnTuManbHas ToJI-
muHa caos kies 0,05...0,15 mm.

Ha npo4HOCTh KJI€EHbIX COETMHEHUH BIUSIOT XapaKTep Harpy3Ku, KOHCTPYKIIHS COE/IH-
HEHMsI, TUIT ¥ TOJILIMHA CJIOSI KJiesl (MIPH YBETUYEHUH TOJIIMHBI TPOYHOCTD Na/aeT), TEXHOIOT U
CKJICMBaHUS, U BpeMs (C TeYEHHEM BpEMEHU MPOYHOCTh HEKOTOPBIX KIJIEEB YMEHBILIACTCH).

Hocmouncmea u neoocmamxku Kieegvlx COeOUHEHUU.

Jocrouncrna:

- IPOCTOTA MOJIyYEHHsI HEPA3bEMHOI'0 COEAMHEHUS U HU3Kasi CTOUMOCTh paboT MO CKIIEH-
BaHUIO;

- BO3MOXXHOCTb IIOJIyYEHUSI HEPA3bEMHOI'0 COEAMHEHNS Pa3HOPOIHBIX MAaTEPUAJIOB JIIO-
OBIX TOJIIIINH;

- OTCYTCTBHUE KOPOOJICHUS MOJIy4aeMbIX JeTajei;

- TEPMETUYHOCTh U KOPPO3HOHHAS! CTOMKOCTh CO€AMHEHNUS;

- BO3MOXHOCTb COEJTUHEHUH OYEHb TOHKUX JIMCTOBBIX J€TAJIEH;

- 3HAQUUTEIbHO MEHbIAsA, YEM TP CBapKe, KOHIEHTPALUsl HAIPsKEHU;

- BBICOKO€ COIPOTHUBIIEHUE YCTAIOCTH;

- MaJjas Macca.

Henocrarku:

- CPaBHUTEJILHO HEBBICOKAsi IPOYHOCTH;

- HEYJIOBJICTBOPHUTEIbHAsL pabOTa HA HEPAaBHOMEPHBII OTPHIB;

- YMEHBUIEHNE IPOYHOCTH COETUHEHUS C TEUEHUEM BPEMEHH («CTapeHHe»);

- HU3Kas TETIOCTOMKOCTh OOJBIIMHCTBA MAPOK KJIEEB.

Obnacmb npumenenus. KiieeBble COEAMHEHUS IIUPOKO MPUMEHSIOT B CaMOJIETOCTPOCHNUH,
IIPY U3TOTOBJICHUU PEXKYIIET0 HHCTPYMEHTA, 3JICKTPO- U paAro000pyI0BaHuUs, B ONTUYECKON U
JiepeBo0OpadaThIBAIOLIEH TPOMBILUIEHHOCTH, CTPOUTENBCTBE, MOCTOCTPOEHUH. B HacTosmiee
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BpEMs CO3/1aHbl HEKOTOPbIE MapKH KJIEEB HA OCHOBE IOJIMMEPOB, YJOBIECTBOPUTEIBHO paboTato-
mux npu temneparype 10 1000°. KneeBbiMM cOEIMHEHUSMHU CO3/4Aa0T HOBbIE KOHCTPYKLUH (CO-
TOBBIE, CIIOMCTHIE), OT/AEIbHbBIE 3yOUaThle KOJeca COSAUHAIOT B 00N OJI0K, OBBILIAKOT POY-
HOCTb CONPSDKEHHS 3y04aThIX BEHIIOB CO CTYIHIIAMH, CTYIIUI] C BaJlaMH1, 3aKPEIUISIOT B KOPITyCce
HEMOABHKHOE LIEHTPaJIbHOE 3y04aToe KOJIeCO IUIaHeTapHO! Iepeaun, Hapy>KHOE KOJIbLO MO/1-
MIMITHUKA KQYE€HUs, CTOMOPAT PE3b0OBbIE COSAMHEHUS, KPEAT IIJIACTUHKHI PEXYILET0 HHCTPY-
MEHTa U JIp.

Coeounenue oemaeii ¢ 2apaHmupo8aHHbIM HAMA2OM (npeccosvle COeOUHEHUS)

Coeodunenue demarneii MoMcem oCywecmeausimupcs 3a cuem nocaoku 0OHOU 0emanu Ha
opyeym.

B nocaaxkax (puc. 3, a) obecrieunBaeTcs 3a30p B COeAMHEHUH. B 3TOM ciydae peranu yier-
KO TIepeMEeIIat0TCsl OTHOCUTEIBHO APYT APYyTa.

B nmocankax ¢ Harsrom (puc. 3, 0) B coelMHCHUN o0ecrieunBaeTcs HATAT. Takue mocaaku
(na puc. 28 - mokazansl oJs gomyckoB nocanok mno 'OCT 25347—82) moryT o0ecrnieunBars me-
penavy Bpalarmmero MoMenTa 6e3 mpuMeHEeHHsI IMTOHOK, KJIMHbEB, O0JITOB U T. TI.

OcHognoti 3a0aueti pacuema coeOUHeHUs C 2APAHMUPOBAHHBIM HAMALOM ABGJISENCS Gbl-
b6op nocaoxu, obecneuusaroujeli nepedayy 3a0aHHO20 8PAWAIOUE20 MOMEHMA.

CoenuHeHus fetaneil ¢ HaTAroM — 3TO HANPSKEHHbIE COSAMHEHUSI, B KOTOPBIX HATST CO-
3/1aeTCsl HEOOXOUMOMN Pa3HOCTBIO MTOCAI0OUHBIX Pa3MEPOB Baja U BTYJKU. [l 3akpernsieHus ie-
Tajel UCIOJIb3YIOT CUIIBI YIIPYTOCTH MPEIBAPUTENBHO 1eopMHUpOBaHHBIX AeTasieil. OOBIYHO CO-
eIMHEHNE JETAJICH OCYIIECTBIACTCS MO MUIUHAPUIECKUM HIH (PEXKE) KOHUUECKUM TTOBEPXHO-
CTSIM, TIPU 3TOM OJIHA JIETaJIb OXBATHIBACT JIPYTYIO, CIICIUATIbHBIEC COSAMHUTEIbHbIC AETATH OT-
CYTCTBYIOT.

B MammHoCTpOeHUU TPUMEHSIOT nepexoonbie nocaoKU, TP KOTOPBIX BO3MOXKHO MOJTY-
YeHHe KaK 3a30pa, TaK U HATATA.

Coeounenue demanell ¢ 2apaHMupOBAHHbLIM HAMALOM OMHOCUMCS K COeOUHEHUSM, nepe-
oarowum paboque Hazpy3KU 3a cuem CUll MPeHUsi MexHcoy 8AJI0M U OMBEPCMUEM.

K OCHOBHBIM TOCTOMHCTBAM IIWJIMHIPUUYECKUX COSAMHEHUN C TADAaHTUPOBAHHBIM HATATOM
OTHOCSTCS: TIPOCTOTA KOHCTPYKIIUH, XOPOIIIee IIEHTPUPOBAHUE COSTUHAEMBIX JeTaneld, BO3MOXK-
HOCTD Tepeiayn OONBITNX HATPY30K KaK CTATHUYECKHX, TaK U JUHAMHUYECKUX (yAapHBIX). OObI-
HO COCIMHCHUS C TAPAHTHPOBAHHBIM HATSITOM OTHOCSAT K Hepa3beMHBIM COCTHHEHUSIM, OJTHAKO
WIMHAPUYECKUE COeTMHEHUS JJOMYCKaloT pa300pKy (pacnpeccoBKy) U COOPKY (3aIpecCOBKY)
JIeTaJIel.

K ocHOBHBIM HeoCTaTKaM MUJIWHAPUYECKUX COSTUHEHUH C TapaHTUPOBAHHBIM HATATOM
OTHOCSITCS: CJIOKHOCTh COOPKH M pa30OpPKH COCTUHEHU, BO3MOXHOCTh YMEHBIICHUS BEIIMUNHBI
pacueTHOTO HATATA COSAMHSIEMBIX JIeTallel U MOBPEKISHUS X MOCATOUHBIX TTIOBEPXHOCTEH MpU
cOopke (3ampeccoBKe), TpeOOoBaHNE TTOHMKEHHON MIEPOXOBATOCTH MTOCAOYHBIX IIOBEPXHOCTEH U
BBICOKHE TPeOOBaHUSI K TOUHOCTH UX M3TOTOBIICHUS, MOBHIIICHHAS KOHIICHTPAIUsl HAPSKEHUH,
00JIBIIIOE pacCEeMBAaHNE CHJI CIICTUICHUS B CBSI3H C PACCEHBAHUEM JICHCTBUTEIBHBIX TTOCATOTHBIX
pa3MepoB B Ipeienax A0MycKoB U KO (HUIIMEHTOB TPEHUS.

XapaKkTepHBIMH PUMEPAMHU COCTUHEHUE C HATATOM MOTYT CITYXKHUTh KPHBOIIHIIBI, TTATb-
16l KPUBOIIIMIIOB, I€TATH COCTABHBIX KOJIEHYATHIX BaJOB JBUTATENCH aBTOMOOMIIEH, BEHIIBI 3y0-
YaThIX M YEPBSIYHBIX KOJIEC, CTYITUI] KOJIEC C BAJIOM H T. TI.

Harar

a) 6)
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Puc. 3. CoeguHeHnsi ¢ TAPAHTHPOBAHHBIM HATATOM: d — TOCA/IKA C 3230POM; 6 —
MOCA/AKA C HATATOM

Hamsi2com Ha3bIBAIOT MOJOKUTEIBHYIO Pa3HOCTh pa3Mepa Baja (g u otBepcTus do 110

cOOpKH:
N= dB 'd0>0.

X

C aagopom MepexogHbie
[¢]
7

(] R

Tda

Hynesas?/////; 7
NWHUA
Eﬂ C Hatsrom

E Tae— AONYCK QNA OTBEPCTUR

ve e

oTBEpPCTUN

dy— nuameTp

Puc. 4. Cxema pacnosio:keHus 1moJieif J0mycKoB

[Ipu pacuere mocagok ¢ rapaHTUPOBAHHBIM HATATOM JAaBJICHUE p HA COMPATaeMble T0-
BEPXHOCTH JIOJDKHO OBITH TAKUM, YTOOBI CHITBI TPSHHSI OKA3aJIMCh OOJIBINE BHEITHUX HATPY30K U
o0ecreuniiu HEMOABUKHOCTh COSIMHAEMBIX JIeTajel Mociie MPUI0KEeHUs BHEITHUX YCUITUH.

HenoBmKHOCTH COCTMHEHUS TP HATPY>KEHUU COSTUHEHHS OCEBOM CHIION U BpaIllaro-
MM MOMEHTOM 00ecreunBaeTcs 3a CUeT cui mpernus Ff mpu ycnoBuu, 4To

F, > f,/(10°-2T/d)? + F2,

rae f - koo dunment cuennenns; T — Bpammaromnuii MomeHT, Hvm; d — nquamerp mocanou-
HOM MOBEpPXHOCTU, MM (cM. puc. 4, 6); Fa — oceBas cuna, H.

Tax kak B OBICTPOBPAIIAFOIINXCS COSAMHCHHSIX JaBJICHUE HA ITOCAI0THON TTIOBEPXHOCTH
JeTaneit MoKeT ObITh 0CIa0IeHO IIEHTPOOEKHBIMU CUIIAMHU, ACHCTBYIOIIMMH HA JIETallU, TO s
oOecrieueHHs HAJC)KHOCTH ITUX COSJIMHCHUN JaBJICHUE HAa KOHTAKTHON TTOBEPXHOCTH YBEITHUHU-
BaIOT C YYETOM JCHCTBYIOMIUX IIEHTPOOESKHBIX CHII.

[Tpu pacderax coeIMHEHU CTATBHBIX U YYTYHHBIX JIeTaied KOd((OUIIMEHT CIeTIICHUS
NPUHUMAIOT: TIpH cOOpKe ¢ 3amnpeccoBkoii f = 0,08 u pu cOopke ¢ HarpeBOM, OXBAThIBAFOIICH
neranu, f=0,14. Ecau ofiHa U3 COeIMHAEMBIX JeTajel CTalbHast WM Yyr'yHHasl, a Ipyras — ja-
TyHHas WM OpoH30Basi, TO pekoMmenayercs npuaumars f=0,05.

PacuetHbIl HATAT WIMHIPUYECKOTO coeqnHeHHs N CBSI3aH C MOCAI0YHBIM JaBJICHUEM p
CIEeyIOIIeH 3aBUCUMOCTBIO, BBITEKArOIIeH u3 popmyisl JIsiMme, BEIBOJI KOTOPOI MIPUBEACH B Kyp-
CE CONPOTHUBJICHUS MaTePHAJIOB:

L,

N=pd| ++=2

p El EZ ,
rae

2
2

1+ 4 1+ dd
e \d) o\
1 2 M 72 2 72

(% 1|

1

d d,

u

3neck d — mocatouHbli quamerp; 01 — JHaMeTp OTBEPCTHsI OXBAaThIBAEMOU JeTamu (st

Basa crutomHoro ceueHust di1 = 0); d2 — HapyKHBIN AHaMETp OXBaThIBaroIIeh aetanu; E1u E1 —
MOYJI YIPYTrOCTH MaTe€pUaIOB OXBAaTbIBAEMON M OXBAThIBAIOLIECH AeTanel; (U u,— K03pdu-

neHTs [lyaccoHa MaTepranoB OXBaThIBAEMOM U OXBaThIBAKOILEH Aeraneit (st ctamu £y = 0,3,

st ayryHa t4 = 0,25, s 6ponssr 4 =~ 0,35).
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[Ipu cOopke coeqrHEHNs HEPOBHOCTH KOHTAKTHBIX MTOBEPXHOCTEH JIETaICH Cpe3aroTcs 1
CTJIQXKHUBAIOTCS; JJIs1 KOMIICHCAIIMH 3TOTO JIEHCTBUTENbHBIN HATAT coeMHEHUS Na TOJKEH ObITH
6ombiie pacuetHoro HatsAra N, Beraucisiemoro 1o ¢popmyie (2). 3aBucumoctb Mexay Ng 1 Np
omnpenensercs Gopmynoi

N, =N p +12(Ry +Ry,),

rne R,y u R,,— BeICOTBI HEpOBHOCTEH NpoduIeil 0 AECATH TOUKaM COIPAraeMbIX I10-

BepxHocTel, npuaumaembie mo 'OCT 2789-73.

[To Benmuunne Ny moaOMpParOT COOTBETCTBYIONIYIO CTAHAAPTHYIO MOCAAKY, Y KOTOPOH 1715t
HA/IKHOCTH COCMHEHUS HAauMEHbIINUH HATAT Nmin J0JDKeH ObITH paBeH Ny Wi 0oueHb OJIM30K K
HEMY.

CoenuHeHHUs C HATATOM (IIPECCOBBIE COSTMHEHHST) MOT'YT OBITh TIOJYYEHBI TPEMS CIIOCO-
Oamu:

- 3aIIPECCOBKOM, MPOCTEHIITUN U BEICOKOIPOU3BOAUTEIBHBIN CI0CO0, 00eCTIeYBAIOIINNA
yI0OHOTO KOHTPOJISI U3MEPEHUS CHIIbI 3aIIPECCOBKHU, HO CBA3AHHBIN C OMACHOCTHIO MOBPEKICHUS
MMOBEPXHOCTEN U 3aTPYAHSIOIINI IPUMEHEHUE TOKPBITU;

- HAarpeBOM OXBAaTbIBAIOLICH E€TANU A0 TEMIIEPATypPbl HUKE TEMIEPATYPbI OTIIyCKa — CIIO-
€00, obecnieuynBarOIMi OBBIIICHHS TPOYHOCTH CIETICHHs Oosiee ueM B 1,5 pasa 1o cpaBHEHHUIO
C 3aIPECCOBKOM, TaK KaK IPH 3alIPECCOBKE HEPOBHOCTH HAa KOHTAKTHBIX MIOBEPXHOCTSX JeTaneil
YaCTUYHO CPE3AI0TCS U CTIIAXKUBAIOTCSI, YTO IPUBOIUT K OCIA0JEHUIO IPOYHOCTH COEAUHEHHUS.
Jannslit MeTos ocobeHHO 3 PeKTUBHBIN MTPHU OONBIINX AJTMHAX COSAUHIEMBIX JeTalei;

- OXJIQX/IEHUEM OXBaThIBAEMOH JI€TaIHN — CIIOCO0, MPEUMYIIIECTBEHHO IPUMEHSAEMBIN JIs
HEeOOJIBIINX JIeTale, HalpUMep BTYJIOK, B MACCUBHBIE KOPITyca JeTajeil, Mpu 3TOM o0ecreunBa-
eTcsi HauOoJIbLIasi MPOYHOCTH CLEIIICHHUS.

Pacuer coenrHeHMs BKJIIOYAET OIpe/ieieHue He00OX0AMMOTr0 HaTsra s o0ecredyeHus
MPOYHOCTH CLETIEHUS ¥ MPOBEPKY MPOYHOCTH COEANHIEMBIX JIeTaJIEH.

ITpu cOopke HUIUHAPUIECKOTO COETUHEHNS C HArPEBOM OXBaThIBAIOLIEH MIIM OXJIaXkK/1e-
HUEM OXBaThIBa€MOH JIeTalIl He0OXo1uMast pa3HOCTh TemnepaTyp At coequHseMbIx aetaneit
omnpenensiercs no popmyse

Af Npax +S
od
r7ie Nmax — HanOOIBIIMI HATAT BEIOPaHHON AJISl COEIMHEHMSI TOCATIKH;
S — 3a30p, HEOOXOAUMBIH 151 COOPKU COEAMHEHUS], TPUHUMAEMBI 0OBIYHO PABHBIM
HalMEHBIIEMY 3a30pY MOCA/IKH JBUKEHUS;

0 — K03 (HUIMEHT JIMHEHHOTO pacIMpeHUs] HarpeBaeMOoM MU OXJIaKJaeMoil 1eTan,

NPUHAMAEMBIH [T cTamu o =12 1078 , st wyryHa o =10,5- 107° , IUTSl OJIOBSIHHBIX OpOH3

a=17-10"° , JUTst matynud o =18 .107® , T aTFOMAHHMEBLIX CIUIABOB O = 23.10°° :

d — HOMHHAJIBHBIH TOCATOYHBIN THAMETD.

Harpes oxBatbIBaroIeii [eTaiy mporu3BOUTCS B 3aBUCUMOCTH OT TpeOyeMoi Temrmepa-
TYpBI TOPSYUM MAcCJIOM, B 3JIEKTPUYECKON WM ra30Boy reun. OXJtaxaeHue OXBaTbIBAEMOM JeTa-
JIY IPOU3BOAAT KUIAKUM BO31YXOM WM CYXHUM JIbJOM.

Bonpocwl ona camonposepxu

- UTO NOHKMMAIOT ITOJ1 HEPA3bEMHBIM COEUHEHUEM?

- UTto noHMMaeTcs o] CBapPHBIM COEIMHEHUEM U CBapHBIM IIBOM?

- KakoBbI OCHOBHBIE BU/IbI CBAPHBIX COETUHEHUI?

- YeMm oTanMyaeTcs cBapKa BCTHIK OT CBapKU BHAXJIECT?

- Kak paccuntbiBaroTCs cBapHbIE COEIUHEHUS HA IPOYHOCTh?

- OneHnTE CBApHOE COEAMHEHHE IO CPABHEHUIO C 3aKJICTIOYHBIM?

- CpaBHUTE COEIMHEHHUE BCTHIK U BHAXJIECTKY, OTMETHTE UX IOCTOMHCTBA U HEJOCTATKU?
- B uem npeumytiecTBa BOrHyTO# (hOpMBI TOTIEPEUHOTO CEUCHUS YTIIOBOTO II1Ba?
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- [louemy He peKOMEHAYIOT IPUMEHATh AJIMHHBIE (DJIAHTOBBIE LIBBI?

- Kakwue ympormaroniue 1onymeHus IpHHAMAIOT PH HalTMCaHuu GopMyIl Ui pacdyera
IPOYHOCTH YIJIOBBIX IIBOB B PA3JIMYHBIX CIydasX HarpyKeHUs?

- O6nacTu pUMEHEHHS TOYSUHO! U IIOBHON KOHTaKTHOM CBapKu?

- Kakue (akTops! BAMSIOT HA IPOYHOCTh CBAPHBIX COEAMHEHUI?

- CpaBHHTE KOHCTPYKTUBHOE 0(hOpMIICHHE CBAPHOTO U KJIEMAHOT'O COSAUHEHHH (CM.
puc.). OnumuTe JOCTOMHCTBA 3TOTO CBAPHOTO LIBA.

N
Zed Bl R Ry RS
) R

a) 6)
- I'ne npumenstoT coeAMHeHUs Taliko U ckiienBanuem? Mx npeumyinecTBa 1 He10CTaT-
KU [10 CPAaBHEHUIO CO CBAPHBIM?
- Ha uro ciienyer oOpamars 0co00e BHUMaHUE TPU TOJTOTOBKE JI€TaleH K CKICUBAHUIO U
namke?
- KakoBbI JOCTOMHCTBA U HEJIOCTATKHU KJICTIaHBIX coequHeHni? O01acTh MX MPUMEHEHHUS.
- Kak oOpasyercs knenaHoe coenunenue? TUIIbI KJIETIaHBIX COSTUHEHHH.

- Kakne KOHCTpYKIMM IIBOB IPUMEHSIOT JUI yBEIHYCHUS Kodduuuenra ¢ ?

- Kak paccuuThIBaIOT 3aKJICIOYHOE COeTMHEHNE?

- OcoOEHHOCTH KOHCTPYKIIMHU 3aKJICTIOUYHBIX COeTMHEHHH (hepm?

- Yro Takoe KOA(PPHUIHMEHT ¢ MPOYHOCTHU KJIETaHOTo coeanHenus? Kakue Tumsl coeuHe-

HUU NPUMEHSIOT Ui yBelIudeHus koddumrenta ¢ ?

- [ToyeMy 3a pacueTHBIH AUAMETP 3aKJICTIKHA IPUHUMAIOT AUamMeTp oTBepcTHst Co.

- I'ne u xorna npuMeHst0TCA 3aKJIEN0YHbIE COEAUHEHNS?

- KakoBbI KpuTEpUH MPOYHOCTHOTO pacuéTa 3aKIIENOK?

- [lepeuncianTe 1OCTOMHCTBA U HEOCTATKU 3aKJIEMIOYHBIX coeuHeHni. KpaTtko o6ocHyii-
T€ TIEPEYNCIECHHBIE HEAOCTATKH.

- Oxapakrepusyite 00J1acTh MPUMEHEHUSI 3aKJICTIOYHBIX COCTMHEHUM.

- Kakue tpeboBaHus cienyer NpeabsaBiIsTh K MaTepuanaM 3akJernok?

- Kakum cioco6om ocyIiecTBIsieTcs ocajika ¢ HaTsrom?

- B uem npenMy1ecTBa U HENOCTATKU COEAMHEHNUH C HATSTOM 110 CPAaBHEHHUIO C APYTUMU
BUAMU COEIUHEHNIT?

- [Touemy coeanHeHue TemMnepaTypHbIM Je(pOPMUPOBAHUEM CUMTAETCS O0Jiee HaleKHbIM,
YeM 3apeccoBKOM?

IIpakTuyeckoe 3ansaTue Ne 24
PA3SBEMHBIE COEAUHEHUSA

Pe3voosvie coeounenusn

Pe3vba — moBepXHOCTH, 00pa30BaHHAs MPU BUHTOBOM JBHKEHHH IUIOCKOTO KOHTYpa IO
WIMHIPUYECKON WM KOHWYECKOW MoBepXHOCTU. [IpuMeHseTcss Kak CpelCTBO COCTUHEHUS,
VIUTOTHCHHS WM OOCCIICUeHUS 3aJJaHHBIX MMePEMEICHUH JeTaled MalliuH, MEXaHH3MOB, ITPHUOO0-
pOB H T. II.
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Ochoevt oopazoeanus pe3vot

B ocHoBe 00pa3zoBaHusi pe3b0Obl JIKUT MPUHIIMIT TIOTYYSHUs] BAHTOBOM JIMHUHU. BUHTOBast
JUHHS — 3TO MPOCTPAHCTBEHHASI KPUBas, KOTOpas MOXKET ObITh 00pa30oBaHa TOYKOM, COBEpILALO-
el ABMKEeHUe 1Mo oOpasyromeil Kakoh-1100 MOBEPXHOCTH BpaIlleHHUs, NPU 3TOM cama o0pasy-
I0I1asl COBEPIIAET BPAIATEIbHOE ABUKEHUE BOKPYT OCH.

Ecnm B kaduecTBe MOBEPXHOCTU MPUHATH IMJIMHJP, TO MOJYyUYEHHAs] HA €ro MOBEPXHOCTH
TPAEKTOPUS IBHIKEHHSI TOUKU HA3bIBACTCS LIMJIMHAPUYECKON BUHTOBOM JInHUEW. Eciu nBmxeHne
TOYKHM MO 0Opa3ylolel u BpalieHue o0pa3yrolleil BOKPYT OCH PaBHOMEPHBI, TO BUHTOBAS IH-
JUHApPUYECKasl IMHUS SBISETCS JIMHUEH MOCTOSHHOTO Inara. Ha pa3BepTke OOKOBOI MOBEPXHO-
CTU LIWJIMHAPA (pHc&2) Takasi BUHTOBAs JIMHUA NMPpeoOpazyeTcs B MPSMYIO JTUHHUIO.
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Pe3n00BbIe coeMHEHMS SBISIOTCS HanboJiee COBEPUICHHBIM, a TOTOMY MacCOBBIM BHJIOM
pa3bEMHBIX coeUHEeHHUM. [I[pUMEHSIIOTCS B OTPOMHOM KOJIMYECTBE BO BCEX MalllMHAX, MEXaHU3-
Max, arperarax H ysjax.

IIInoHo4YHbIe U NIIMIIEBLIE COeAMHEHU S
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Ha3znauenue u Kpamkas XapaKmepucmuKka 0CHOGHbIX MUNO08, 00CHOUHCMEA U He)O-
cmamyu, 001acms NPUMEHEHUA WNOHOYHBIX COeOUHEHUTL

LlInonounvie u winuyegvle coeOUHeHUsl CAYACAm O/ 3aKpenieHus Ha 8ary (Wiu ocu) 8pa-
warwuxcs oemareil (3y0uamvlx Kojiec, WKU8os, mygm u m. n.), a maxoice 011 nepeoayu 8pa-
warowezo momenma om eana 1 k cmynuye demanu 2 unu, Haobopom, om cmynuywl K 6ay (puc.
lu?2).

[IInoHouHOE coeprHEeHNEe 00Pa3yIOT Ball, MITMIOHKA M CTYMUIA Koyeca (IIKKUBa, 3BE30YKH
u n1p.). llInonka npeacrapiseT coOOW CTAILHON OpycC, YCTaHABJIMBAEMBIN B MMa3bl BaJa U CTYIHU-
1pl. OHa CIYXHT Ui Mepejauyd BPalIaroIlero MOMEHTa MEXIy BaJloM M cTynuieil. OCHOBHBIC
THUIIBI ITIOHOK CTaHAapTu30BaHbl. [IIMOHOYHEIE Ma3bl HA BaJIaX MOJTYYArOT Qpe3epoBaHUEM JIHC-
KOBBIM WJIM KOHIIEBBIMU (PpE3aMH, B CTYMHUIAX TPOTITUBAHHEM.

Hocmouncmea wnoHoUHbIX COeOUHeHUll.

- MPOCTOTA KOHCTPYKIIUH, ACIICBIU3HA U CPABHUTEIIbHAS JIETKOCTh MOHTaXKa U JICMOHTAaXa,
BCJICJICTBHE YETO UX IMUPOKO MPUMEHSIOT BO BCEX OTPACIISIX MAITMHOCTPOCHUSI.

Heoocmamku winonounwix coeounenuil.

- IITIOHOYHBIE Ma3bl OCJIAOIISAIOT BaJl M CTYNHUILy HACA)KMBAEMOW Ha BaJ JeTanu (M3-3a 3TO-
ro MPUXOAUTCA YBEIWYMBATh TOJIIMHY CTYNHIBI U AuaMeTp Bana). OcnabiieHue Bana 00yCioB-
JICHO HE TOJBKO YMEHBIICHHEM €ro CCYCHHS, HO TJABHOE, 3HAYUTEIBHON KOHIICHTpAaIneH
HAINPsHKCHUH U3ruda U KpydeHUsl, BEI3bIBAEMOM IIIMTOHOYHBIM I1a30M.

- IITIOHOYHBIC COCTUHEHUS HAPYIIAIOT [EHTPUPOBAHHUE KOJeca Ha Balny (IJIsg 3TOrO MpH-
XOJIUTCS IPUMEHSTD JIBE MIPOTHUBOIOJIOKHBIC IITTOHKH;

- MTIOHOYHOE COCTUHEHHE TPYJOEMKO B M3TOTOBJICHHH: IPU M3TOTOBJICHUU Ta3a KOHIIE-
BOI (ppe3oii TpeOyeTcsi pydHasi MPUTrOHKA IIIIOHKU TI0 Ta3y; MPH U3TOTOBIICHUH I1a3a JHCKOBOM
(bpe30ii KperICHHE MITMOHKH B 11a3y BUHTAMH (OT BO3MOYKHBIX OCEBBIX CMEIIICHU );

- TPYAHOCTH OO€CIeYeHHsI UX B3aMMO3aMEHSEeMOCTH (HEOOXOIUMOCTh PYYHON MOJITOHKH
HIMTOHOK), YTO OTPAHWYMBACT WX IPUMEHEHHE B KPYITHOCEPUHHOM M MAaCCOBOM ITPOU3BO/ICTBE.

[lo xoncmpykyuu MIOHKY NOIPa3AeAoT Ha:

- npuzmamuyeckue o CKPyrJICHHbIME ucnoinenue 1 (puc. 3, a, 6, u puc. 4) u MIOCKUMH
Topriamu ucnoanenue 2 (puc. 3, 6, e v puc. 4); ¢ OAHUM IUIOCKUM, a IPYTHM CKPYTJICHHBIM TOP-
1IOM uctojHeHne 3 (puc. 4); 3TH MIMOHKK HE MMEIOT YKJIOHA U X 3aKJIAJBIBAIOT B Ma3, BBIMOJI-
HEHHBIH Ha Bany (pHUC. 3, 6, 2 — IIMOHKH UMEIOT OTBEPCTHUs I UX 3akperuieHus). Lnonku
UCTIONHEHUs 1 pekoMeHayIoTCs Ui 60jiee TOYHBIX COeTMHEHUH.

[Tpu3maTnyeckue HampaBiISIOMME MIMOHKK C KPEIUIEHHeM Ha Bally MPUMEHSIOT B TIO-
JIBYDKHBIX COEIMHEHUSIX /IS IepeMEIeHUs CTYIHUIIbI BIOJIb Baja.

Pabouumu siBisitoTcsi OOKOBBIE, OoOJiee y3KHE I'paHH IIMOHOK BbICOTON . Pa3meps! ceue-
HUSI ITTOHKY M TJTyOMHBI TA30B IPUHUMAIOT B 3aBHCUMOCTH OT nameTpa d Baia.

Inonky 3ampeccoBbiBatoT B na3 Baja. LIIMOHKY ¢ MJIOCKMMU TOpLIAMH KPOME TOTO IO-
MEIAIoT BOMM3M AeTaned (KOHLEBBIX a0, KoJel U 1p.), IPEnsSTCTBYIOIIUX €€ BO3MOKHOMY
oceBoMy nepemMenieHuto. [IpuzmaTiueckue MIMOHKU HE yAEPKUBAIOT AETalld OT OCEBOTO CMelle-
HUS BoNb Bana. [lnia ¢ukcanuu 3y0uaToro Kojeca OT OCEBOTO CMEIICHUsI PUMEHSIOT pacIop-
HBIE BTYJIKH, YCTAHOBOYHBIE BUHTHI H JI.

Puc. 1. CoenuHeHue mMoHKoii: 1 — Baji; 2 — cTrynuua; 3 — MIMNOHKA
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Puc. 3. KoHCcTpyKIIUM LINMOHOK: @, 6 — IIMOHKHU €O CKPYIJIEHHBIMHM TOPLAMMU: 0, 2
— IIMOHKM C IJIOCKUMH TOPLUAMU;
0 — CerMeHTHas ILINOHKA; e, }#C, 3 — KJIUHOBbIE IINMOHKHU

d-t

McnonHeHue 1 Mecnonuenwe 2 WcnonHenue 3

Puc. 4. Coe)mneﬂue NMPpU3MATHYC€CKUMHU IIIIOHKAMM

N

I

N

VA /7
!

d+t,

Puc. 5. CoennHenne CerMeHTHOI IIMOHKOW: 1 - BUHT YyCTAHOBOYHBII; 2 — KOJbIO
3aMKOBOe€ NMPYKHHHOE

7

Puc. 6. Coennnenyie cerMeHTHOM HIMOHKOM
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Puc. 7. CoeauHenne KJIMHOBOW HIMOHKOM

- cezcmenmuvle (puc. 3, 0 U pUC. 5 U 6); IPEACTABISIFOT COOOH CErMEHTHYIO TUIACTHHY, 3a-
JIOKEHHYIO 3aKpYIJIEHHOW CTOPOHOI B Ma3 coOoTBEeTCTBYIOLIEH (hopMbl, Tpodpe3epoBaHHBIN Ha
Bany (puc. 51). CerMeHTHbIE IIIIOHKH, KaK ¥ MPU3MaTUYECKHE, pabOTatoT OOKOBBIMU I'PaHSIMHU.
WX npUMEHSIOT IIpHU Nepeaye OTHOCUTEIBHO HEOOBIINX BPAILAIOLIIMX MOMEHTOB U 4acTO IpH-
MEHSIOT JIJIs KOHuYecKuX KOHIOB BasioB. CermentHbie mmnonku (TOCT 24071-80) u ma3br ams
HUX IIPOCTHI B U3TOTOBJIEHUH, YAOOHBI IIPU MOHTAXXE U JEMOHTa)Ke (ILIMOHKU CBOOOJHO BCTABIISA-
0T B I1a3 U BRIHUMAIOT). [1IMpoko npuMeHs0T B CEpUiiHOM U MacCOBOM IIPOU3BO/ICTBE;

- yunuHopuyeckue UCIOIb3YIOT AJIA 3aKperieHus JeTaneil Ha KoHue Bana. OTBepcrTue
MO/ IIOHKY CBEPJIAT W 00pabaThIBalOT pa3BEPTKOM IMMOCIE MOCAAKHU CTyNUIbl Ha Bai. [lpu
0O0JBIINX HAarpy3Kax CTaBAT ABE WJIM TPU LMIMHIPUYECKHE HIMOHKHU, pacrojaras Ux HoJ yr-
aoM 180° umm 120°. LunuHIpUYECKy0 HIMOHKY YCTAHABJIMBAlOT B OTBEPCTHE C HATAroM. B
HEKOTOPBIX CIydasX IINOHKE MPUAA0T KOHUYECKYI0 GOopMYy.

- kaunogvle 0e3 ToJI0BKU (puc. 3, e, oic v puc. 7) U ¢ royioBkoi (puc. 3, 3); YciaoBus
paboThl 3TUX MIMOHOK OJUHAKOBBI. KIMHOBBIE IIIIOHKH UMEIOT (HOPMY OJJHOCKOCHBIX CaMOTOP-
MO3SIIUX KIWHBEB ¢ YKiIoHOM 1:100. Takoil >ke yKJIOH UMEIOT M Ma3bl B CTynuiax. I onoexa
cyscum OJis 8bloUanHuUs. WNOHKU u3 nasa. Ilo nopmam 6ezonacnocmu 8blcmynarowds 201068Ka
odosdicHa umems ocpaxcoenue (I Ha puc. 7). B 3TUX COENMHEHHSIX CTYMHUIly yCTAaHABIWBAIOT Ha
BaJly ¢ HEOOJIBIINM 3a30poM. KIIMHOBYIO HIMOHKY 3a0MBalOT B Ma3bl Bajla U CTYNHILIbI, B PE3yib-
TaTe Ha pabouuX IIMPOKHUX TPAHSX LIMOHKHU CO3JAIOTCS CHIIBI TPEHUsS, KOTOpbIE MOTYT Iepea-
BaTh HE TOJIBKO BpAIAlOIUi MOMEHT, HO M OCEBYIO CHIIY. DTH IIMOHKU HE TPEOYIOT CTONOPEHUS
CTYIHULBI OT MPOAOJIBHOIO MepeMeIleHus BA0Ib Baia. [Ipyu 3a0uBaHNM KIMHOBOM LINOHKHU B CO-
€MHEHUN BO3HUKAIOT PACIIOPHBIE paJUalIbHBIE YCUIIMS, KOTOPbIE HapylIalOT LIEHTPUPOBAHHE
JieTalli Ha Bajly, BbI3bIBas OueHue. KimHoBbIE MIMOHKK paboTaoT MKPOKUMHU Tpansamu. [1o 6o-
KOBBIM I'paHsaM uMeercs 3a30p. CoequHeHns KIMHOBBIMU IIITOHKAMHM IMPUMEHSIOT B TUXOXO JI-
HBIX nepenadax. OHU XOpOIIO BOCHIPUHUMAIOT y/IapHbIe U 3HAKOIIEPEMEHHbIE Harpy3KH.

- maHeenyuanvHvle wnouky (puc.8). TaHreHIManbHAs MIMOHKA COCTOUT U3 JBYX OIHOC-
KOCHBIX KJIUHBEB ¢ yKiIoHOM 1:100 kaxnaeiii. PaGoraer y3kumu OOKOBbIMU rpaHsMu. Kinnnbs
BBOJIATCS B Ia3bl Bajla U CTYMUIIBI yIapOM; 00pa3yloT HapsbKeHHOe coeinHeHue. PacriopHas cu-
Jla MeX/1y BaJIOM U CTYNUIEH co3aeTcsl B KacaTesIbHOM (TaHT€HLIMaIbHOM) HarpaBieHuu. [1pu-
MEHSIIOT JIJIs1 BAJIOB AMAaMeTpoM cBbilie 60 MM IpH mneperade OOJbIINX BPAIIAIOIINX MOMEHTOB C
MEPEMEHHBIM PEXUMOM Pa0OTHI (KperjeHue MaxOBHKa Ha Bally JBUTATessl BHYTPEHHEro cropa-
HUs U jp.). Usrorasnusatotest no crangaptam (IOCT 24069-80 u 24070-80), oxBaThIBarOIIUM
JIBA BUJIa COSJIMHCHUI: IIMIOHKH TaHTCHIMAIbHBIC, HOPMaJIbHBIC JUTs BasioB auamerpoM 60 — 1000
MM U ycuJieHHbIe 1 BanoB quamerpom 100 — 1000 mm. PaGotator y3kumu rpansmu. Beoasrces
B na3bl yaapoM. Co3aroT HanpspKEHHOE coequHeHne. Hatar Mex 1y BajaoM M CTYNHIEH cOo3aeT-
Csl B KacaTeJbHOM (TaHTeHIIMaJIbHOM) HanpaBieHuu. [Ipu peBepcuBHOM paboTe CTaBAT JABE Ma-
PbI TAHT€HIIMATIBHBIX MIMOHOK noa yriioMm 120°. B coBpeMeHHOM MpPOU3BOACTBE UMEIOT OrpaH -
YEeHHOE IPUMEHEHHUE.
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Puc.8. Coemmelme TAHI€¢CHIHAJIbHBIMHA HIMMOHKAMH
- cneyuaivHble IITOHKU.

Mamepuan wnonox. 11InoHKM TPU3MaTHYECKUE, CECTMEHTHBIC, KJIMHOBBIC CTaHIaPTHU30-
BaHbl. CTaHIapTHBIC ITIOHKU U3TOTOBJISIOT U3 CHEIUAIIEHOTO COPTaMEHTa CPEIHEYTIICPOIUCTON
YUCTOTSIHYTOM cTaimu ¢ o, > 600 H/mMm? wame Bcero u3 craneii 45, Cr6. JI71s1 M3roTOBJICHUS CIIC-

[HAIBHBIX IIITOHOK MPUMEHSIOT JIETHPOBAHHBIE CTAJIH.
JlomyckaeMble HAPSHKEHUS! CMSTHS JUISL IIIMTOHOYHBIX COETHHEHMH:
- npu cTasibHol crymuue [o].,, = 130...200 H/mm?

- ipu uyrynHoii [o].,= 80... 110 H/mM?. Bonblve 3Ha4eHNs] IPUHUMAIOT TIPH TTOCTOSH-

HOM Harpy3ke, MEHbIINE IIPU IEPEMEHHON U paboTe C yaapaMu.
ITpu peBepcuBHOI Harpyske [o]., cHmkaroT B 1,5 pasa.

Jlonyckaemoe HanpspkeHne Ha cpes mmnonok [z].,= 70... 100 H/Mm?2. Bonblnee 3HaueHne

IIPUHUMAIOT IIPU IOCTOSIHHOW Harpyske.

Bce ocnoBHBIC BUAbI IITIIOHOYHBIX COC}II/IHCHI/Iﬁ MOXXHO pa3AaC/IMTh Ha JABC I'PYIIIbL: HEHA-
NPANCEHHbIE N HANPAINCEHHbLE.

K HeHanpspKeHHBIM OTHOCST COEIMHEHUS C pU3MaTndeckumu (puc. 9, a), CerMeHTHBIMU
(puc. 9, 6) u kpyriabMu (puc. 9, 6) mmonkamu. IIMOHOYHBIE a3kl HA BCEX BalaxX BBITOJIHSIIOT
nuckoBbiME (puc. 10, a) nnm Topuossivu (puc. 10, 6) dpezamu. B aTux ciy4asx npu cOopke co-
€IMHEHUI B JIEeTasIX HE BO3HHUKAET NpeIBAapUTEIbHBIX HANPSDKEHUH JUIs oOecrieueH s IeHTpH-
POBaHUA U UCKIIFOUYCHUSA KOHTaKTHOM KOpPpPO3WH CTYIIHLbI YCTAHABJIIMBAIOT HA BaJIbl C HATATOM. B
CTYNHIAX JeTaJei NIMTOHOYHBIE a3kl MOXKHO MOJYYHTh KaK Ha ()PE3epHBIX, TaK U Ha JOIOSKHBIX
cTaHKax. Pa3mMepsl ma30B ONMpeneNsifoT pacCYeTHBIM ITyTEM C YYE€TOM TpeOOBaHUI cTaHIapTa.

JInst cecmenmHbIX TTIOHOK T1a3bl BHITIOHSAIOT, KaK MOKa3aHo Ha puc. 6 u 9, 6, ms kiuno-
8blx — T1a3 Ha BTYJIKE 00pabaThIBAIOT C YKIIOHOM, PaBHBIM YTy HAKJIOHA IITTOHKH (pHC. 9, 2); as
ITHHPUIECKIX — MOJIy4YaroT cBepieHueM (puc. 9, g).

.|

N\ NN

Puc. 9. Buabl mINMOHOYHBIX COeTUHEHMUIi: a, 6, 6 — HeHANPS:KEHHbIE COeTUHEHUS; 2
— Hanps’KeHHbIe COeIMHEHM S
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Puc. 10. U3roroBJjieHne na3oB Mo/ YCTAHOBKY IIMOHOK
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Puec. 13

CoenuHeHHs, B KOTOPHIX MPUMEHSIOT KIIMHOBBIE IIMOHKH, OTHOCST K HaNpPsHKEHHBIM CO-
eIMHEHUSIM. B HanmpsOKeHHBIX COEAMHEHHSIX KJIMHOM, BBOJMMBIM MEXy BAJIOM U CTYIUIEH, CO-
3[1aI0TCsl 3HAYUTEJIbHbIE HOPMaJIbHbIE CHJIBL. DTH CHJIbI 00ECIIEYMBAIOT JOCTATOUYHOE TPEHUE IS
nepeaayy Bpallaroniero MOMEHTa.

Jnst co3panust PPUKIIMOHHON CBSI3U MEXIY BaJIOM M CTYHHIIEH HMCIOJIB3YIOT KJIMHOBBIC
IINOHKY, TIOKAa3aHHbIE Ha pUC. 3, e—3 (11a3 BBIOJHSAIOT TOJbKO BO BTyJKe). C HUXKHENH CTOPOHBI
mInoHKy (puc. 12, a) oOpabaThIBaOT B BUIE BOTHYTOH IMJIMHIPUYECKON MOBEPXHOCTH C PaaMYy-
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COM, paBHBIM PaaUycCy Baja. Bo BTyiKe BBITIOTHSIOT YKJIOH. Bparniatoniiii MOMEHT TiepeiaeTcs 3a
CYET CHUJI TPCHHUS.

Knunosvie ¢ppurxyuonnvie wnonky MPUMEHSIOT JJIs NIEpeadyd HE3HAYUTEIBHOTO Bpala-
IOIIIETO MOMEHTA, a TAKXKE B TeX CIIy4asx, KOT/1a HeOOXOAMMBI YacThIe IIEPEeCTaHOBKH JIeTalel Ha
BaJIy B OCCBOM HAIIPaBIICHUH.

[Inonxu na avicke (puc. 3, 6) yCTaHABIMBAIOT B Na3y BTYJKH ¢ ykiaoHoM 1:100. Ha Bamy
bpe3epyroT MIOCKOCTh (B ¢ JIbICKOHK). Takas o0paboTka ociiabiseT Bal 3HAYUTEILHO MEHbIIIE,
yeM IpsMOOOYHBIE TTa3bl, OJJHAKO 3TA IIMOHKA MOKET MepeaTh MEHbIINNH MOMEHT, Y€M BpE3Hasl.

OchosHOe npuMeHeHUe UMEIOM HeHANPAICEHHble COeOUHEHUS.

LInuyesvie (3y0uamote) coeounenus

Ha3znauenue u Kpamkasa xapaKkmepucmuka 0CHOGHbIX MUNOB, 00CIMOUHCIMEA U He)O-
cmamku, 001acmb NPUMEHEHUA WAUWEEHIX COCOUHEHUT

[InuueBble COEAMHEHUS MOXKHO paccMaTpUBaTh KaK MHOTOIINOHOYHBIE, B KOTOPBIX
LIMOHKU KakK Obl M3rOTOBJIEHBI 320[JHO C BaJoM. PabounMu NMOBEpXHOCTSMU SIBJISIIOTCS OOKOBbBIE
CTOPOHBI 3yObeB. B mocneanue roapl, B CBSI3U C OOIIMM MOBBIIIEHUEM HANPSDKEHUH B JIeTalsIX
MaIIHH, HUIMIEBbIE COEIMHEHUS NOMYyYMIN CaMO€ LIMPOKOE PaclpOCTPAHEHNE B3aMEH LIMOHOK.
OTOoMy cHOCOOCTBYET OCHAILLEHHE MPOMBIIUIEHHOCTH CIELHaIbHBIM 000pyIOBaHUEM - IILIHIIE-
(bpe3epHBIMI M MPOTSHKHBIME CTaHKaMu. HeKoTopsle aBTOPHI HA3bIBAIOT MX 3yOUYaTBHIMH COENIH-
HEHUSIMU.

[Inunessle coeAMHEHNs 00pa3yloTCs BBICTYaMU - 3yObsIMU Ha Bajly, XOJAAIUMU BO BIla-
JMHBI COOTBETCTBYMOLIEH (opmbl B cTynuue. Ban u orBepctue B crynuue oOpadaThIBalOT Tak,
4yTOOBl OOKOBBIE IMOBEPXHOCTH 3yObEB WJIM YYAaCTKU LUIMHIPHUYECKUX MOBEpXHOCTEH (IO BHYT-
pPEHHEMY WM Hapy)XKHOMY JTUaMeTpy 3yObeB) IUIOTHO Mpuieraiu Apyr K Apyry. COOTBETCTBEHHO
pa3IUyYaloT HUIMILIEBbIE COEAMHEHUS C IEHTPUPOBAHUEM IO OOKOBBIM MOBEPXHOCTAM 3YObEB, 11O
BHYTPEHHEMY WJIN Hapy>KHOMY auameTpy. LleHTpupoBaHue no auameTrpam obecrednBaeT Oojee
BBICOKYIO COOCHOCTh Bajia M CTYIIHUIIbI, a IIEHTPUPOBAHKE 10 OOKOBBIM I'paHsM oOecrieunBaeT 060-
Jiee paBHOMEPHOE paclipeielieHue Harpy3ku 1o 3yobsam. Ilo xapakrepy coenHeHHs pa3InyaroT:
HenoosudCHvle — JUIS 3aKPEIUICHUs] €TaIl Ha BaJy; NOOBUMCHblE - IOIYCKAIOLUe MepeMeleHUe
JIeTajIu BJIOJIb Bajia (Hampumep, OJ10Ka IecTepeH KOpoOKH mepeiad CTaHKa).

B 3aBucumoctu ot npo¢uis 3yObeB pa3nuyaroT TPU OCHOBHBIX THIIA COEIMHEHUI:

- ¢ npamobounvimu (puc. 1, a) 3y6wsamu - yncno 3yonses Z = 6, §, 10, 12;

- ¢ 960b6eHmHbIMU (pUc. 1, 6) 3yb6bsamu - uncno 3yobeB Z = 12, 16 u 6oree;

- ¢ mpeyeonvubimu (puc. 1, 8) 3yovsamu - aucno 3yoneB Z = 24, 36 u 6onee.
. 201
Brynka

~

(Z4
Q 205 =607 72" unu 90°
6) 8)
Puc. 1. Tunsi 3y0uaThIX (LUIMLIEBBIX) COIMHEHU: @ — NMPAMOOOYHbIE 3Y0Obsl; 6 —
3BOJIbBEHTHBIE 3yObs;
¢ — TpeyroJibHble 3y0bsi

Puc. . IIpsimo6o4HbIe 3y0bsi (THIBI)
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3yObs Ha Bay Gpe3epyroT, a B CTYIHIIE — MPOTITUBAIOT HA CICIIHAIBHBIX CTaHKaX (pHC.
2). Yucno 3y0beB [is MPSIMOOOYHBIX U 3BOJILBEHTHBIX coenHeHui 4—20; i TpeyTroJIbHBIX —
no 70.

Haubonpiiee pacrpocTpaHeHHE B MAIIMHOCTPOCHUHN UMEIOT NPAMOOOUYHbIE 3y0uamble co-
eounenusi. IX TPUMEHSIOT B HEMOJBUKHBIX U MOABIXKHBIX coequHeHUsX. CTaHAapTOM Mpery-
CMOTpPEHBI TPU CEPHUU MPAMOOOUYHBIX 3yOUaThIX COCNMHEHUI — JIETKas, CPETHSS U TsKeNasi, OT-
JMYAIOIIMECs OHA OT APYroil BBICOTOM M YUCIIOM 3yObeB (Yallle MPUMEHSIOT COCTUHEHUS C Iiie-
CTBIO—IECATHIO 3YObSIMH).

3y0O4arsle COEIMHEHUS U3TOTOBIIAIOT U3 CTallell ¢ BpeMEHHBIM conpotusieHreM o, = 500

MIIa.

[To cpaBHEHHIO CO HIMOHOYHBIMH 3yOUaTble COCOUHEHHS 00.1a0arm paoom npeumy-
wecms:

1) mpu oaMHAKOBBIX TabapuTax OIYCKAIOT Nepenady OOJbIINX BPALIAIOIIMX MOMEHTOB 32
cueT OoJIbIIel TOBEPXHOCTH KOHTAKTA,

2) obecrieunBarOT OOJBINYI0 YCTAJIOCTHYIO M MPOYHOCTh Bajla W3-3a OTCYTCTBHUS LINOHOY-
HBIX KaHABOK;

3) oOecrme4ynmBalOT Jydiiee NEHTPUPOBAHHME COCOMHAEMBIX JeTaleii m Oojiee TOYHOE
HaNpaBJIeHUE TIPU OCEBOM IEpEMENIEHUH. DTH MPEUMYIIECTBa OOYCIOBIIM €r0 MIMPOKOE TPH-
MEHEHHE B BBICOKOHArpY>KEHHBIX MalllMHaX (CTaHKOCTPOCHUH, aBHACTPOCHHH, aBTOTPAHCIIOPT-
HOW IPOMBIIIJICHHOCTH U T.J);

4) yCUIIMBAIOT CEYCHHE Baja 3a CYET OOJBILIET0 MOMEHTA MHEPIHUU PEOPHCTOrO CCUCHUSI
[0 CPAaBHEHUIO C KPYTJbIM. 3yO4aThlii Bal MOXKHO PacCUMTHIBATh HA MPOYHOCTH TaK XKe, KaK
TJIaIKAI, TMaMeTp KOTOPOTo PaBeH BHYTPEHHEMY JHaMETPy 3y0UaToro Basja.

5) yMeHbIIIaeTCs YUCTIO JAeTaliel coeuHeHns. 3y0uaToe CoOeIMHeHe 00pa3yloT JIBE JIeTa-
JI, IIMTIOHOYHOE — TPH, YETHIPE.

6) obecrieunBaeTcs BBICOKask HAJEKHOCTh MPU JUHAMUUYECKHUX M PEBEPCUBHBIX Harpyskax,
BCJIEJICTBHE PABHOMEPHOI'O PACHpEAETICHHs Harpy3KH 10 3yObsM.

7) yMEHbIIAETCS JJTMHA CTYIUIIBL.

Heoocmamxku 3y6uamuix coeounenuii: TpeOYIOT CIIEUATBLHOIO 000PYAOBAaHUS JUISl U3TO-
TOBJICHHSI OTBEPCTHI, 00JIee CII0KHAsI TEXHOJIOTUS M3TOTOBJICHHUS, a CIIEI0BATEIbHO, 1 00Jiee BbI-
COKasi CTOUMOCTb.

IpakTuyeckoe 3ansiTue Ne 25

HImugmosvie u npogpunvhvie coeounenus

Imugmosvie coedunenus caysxcam 0ns coeOUHeHUs 0cell U 8aN08 ¢ YCMAHOBIEHHLIMU HA
HUX demanamu npu nepeoave neborvuux epawjarowuxcsi momenmos. O0pa3yroTCss COBMECTHBIM
CBEPJICHUEM COEJIMHSAEMBIX J€TaJIell U YCTAaHOBKOM B OTBEPCTUE C HATATOM CIIELIMAIbHBIX LIWJINH-
JIpUYECKUX WM KoHMYeckux mrtudroB (puc. 1). Coenunenus npeaHa3sHaueHbl A TOYHOTO B3a-

Puc.1l llITudroBbie coeMHEHUs
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Puc.2 Koncrpykuuu mrudron

W3BectHbl nunuHapudeckue (puc.2,a,0), KoHndeckue (puc.2, 8, 2, 0), WIHHIPHIECKUE
NIPY>KWHHBIE pa3pe3Hble (puc.2, €), MpoceuEHHbIe UIMHAPUYECKUE, KOHMYECKHE U JIp. (puc.2, e,
3, U, K), MPOCTHIE, 3a0MBaeMbIe B OTBepCTHs (pUC.2, 6, 8), BEIONBaeMbIe M3 CKBO3HBIX OTBEPCTHHA C
JIPYTOi CTOPOHHI (TJaKUe, ¢ HaCeYKaMU U KaHaBKaMH, MPY>KUHHBIC, BaJbIIOBAaHHBIC U3 JICHTHI,
CHaOXEHHBIC Pe3b00H JJIs 3aKpEIICHUS WK U3BJIedeHus (puc.2, 0) u T.4. IIpumenstoTcs crenu-
AIBbHBIE Cpe3aeMble MTU(THI, CITYKAIUE TPETOXPAHUTEIIIMHU.

[To Ha3HAuEHHIO WX PA3NENIAIOT HA CHIOBBIC W ycTaHOBOYHbIE. Ha puc. 3 mokaszaHa ycra-

HOBKa IWIMHJIPHYECKOTO mTH(dTa. B KayecTBe CHIIOBBIX HCIIONB3YIOT KOHUYECKHUE U (PaCOHHBIC
MTUQTHL.

Puc. 3. Coenunenne HUJIHHIAPHYECKHUM IITHPHTOM

[Ipu GonblInX Harpy3kax CTaBsT ABa wiu TpH wtudra (mox yraom 90 mwnm 120°). [pu
nepeaaye 3HaKONepeMEeHHONW Harpy3KH 3TH MITU(THI CIeIyeT yCTaHABIUBATh Tak, YTOOBI HCKIIIO-
YUTh UX BhINageHue. Martepuan mrtudgToB — cranb Cr5, C10, 40, 35X u ap. I'mankue mrudTs
BBIMOJIHAIOT U3 cTaiM 45 1 A12, ITU(THI ¢ KaHAaBKaMU U MIPYKUHHBIE — U3 TIPYKUHHOU CTaJIH.

[Tpu 3akperyieHny KoJi€C Ha Bally IITHQTH MEPEar0T KaK BpPAIIAIONIMA MOMEHT, TaK M
0CEBOE yCUJIHE.

Locmouncmea wimugmosvix coeouHeHui:

- IPOCTOTAa KOHCTPYKIIUH;

- MPOCTOTa MOHTAXa-IEMOHTAXKa,;

- TOYHOE IIEHTPUPOBAHUE JIeTaliel Garogaps mocajake ¢ HaTAroMm;

- paboTa B poJIu IPETOXPAHUTEINS, OCOOCHHO TPH KPETUICHUH KOJIEC K Bay.

Heoocmamkom wmughmogvix coedunenuti SBISETCS OCNa0JICHUE COSNUHSAEMBIX eTanen
OTBEPCTHEM.

ITonoGHoO 3aknénkaM mWTUGTH paboTaroT Ha cpe3 u cMmsTHe. COOTBETCTBYIOLINE PACUETHI
BBITMOJHSIOT OOBIYHO KaK MPOBEPOYHbBIE

8M
Tcp ) ﬂdezaﬂa d:;u(j)ma ) [T]CP’
2M
Oy = z = [G]CM'
d eana d wmugma (Dcmynuubz —d sana )

[tudTe ¢ KaHABKaMU PACCUUTHIBAIOT TAKXKE, KaK TTAJKUE, HO JOIMyCKaeMble HAIpsDKe-
HUs Matepuania 3aHnxkaror Ha 50%.

IIpogunvnvie coedunenus omuocamcsa k OecuinoHounvim coedunenusm. CoeauHseMble
JeTal CKPEIUIAIOTCS MEXIY COOON MOCPEICTBOM B3aMMHOTO KOHTAaKTa IO HEKPYIJIOi MoBepX-
HocTH. [IpocreiimuM npoQuIbHEIM COEAMHEHUEM SIBJIAETCS COEAMHEHUE C BaJIOM WM C OChIO,
KaK I0Ka3aHo Ha pHc. 4, a. bonee coBepIICHHBIMU SBIAIOTCS MPOQUIbHBIE COSTUHEHUS C OBaJIb-
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HBIM KOHTYPOM IIOTIEPEYHOT0 ceueHus. [10 CpaBHEHHUIO CO MIMOHOYHBIMH M IUTHIIEBBIMU COCIH-
HEHUSIMU TPO(UIIbHBIE 00ECTIEYNBAIOT JIyUlllee IEHTPUPOBaHUE U 0oJice BHICOKYIO MPOYHOCTH,
HO CJIO)KHOCTH M3TOTOBJICHUSI MPO(UIBHOTO OTBEPCTHS OrPaHUYMBACT WX NpHMEHeHue. Pacuer
na MPOYHOCTh MPO(QUIBHBIX COEAWHEHHH CBOJIUTCS B OCHOBHOM K MPOBEpPKE MX PabOYMX IO-
BEPXHOCTEH Ha CMSATHE.

Puc. 4. IlpodunbHbie coeuHeHUs

Bonpocwt ona camonposepku

- B uém paznuuune Mexay pa3bEMHBIMU U HEPA3bEMHBIMU COEAMHEHUSIMU?

- B uém cocTouT NpUHIMIT KOHCTPYKLNU PE3bOOBBIX COETUMHEHUI?

- KakoBbl 0071acTH IPUMEHEHNSI OCHOBHBIX THIIOB pe3b0?

- KakoBbI OCTOMHCTBA M HETOCTATKU Pe3bOOBBIX COSAMHEHUH?

- Jl51s1 uero HeoO6X0IMMO CTOIOPEHHE PE3bOOBBIX COSMHEHUI?

- Kakue KoHCTpyKIIMM NPUMEHSIOTCS AJI CTOTIOPEHUS PE3bOOBBIX COSTUHEHUIN?

- Kak pacnipenensercs Harpy3ka 110 BUTKaM IIpH 3aTsKKe pe3bOb1?

- B uem paznuuns k TpeGOBaHUSM TSI KPETIEKHBIX U XOJ0BBIX pe3b0?

- KakoBbI OCHOBHEIE TUIIBI pe3b0?

- KakoBbl 0OCHOBHBIE BU/IbI pe3b0OBBIX COETUHEHUI U UX OCOOEHHOCTH?

- KakoBbI OCHOBHBIE J1eTalli pe3bOOBBIX COEMHEHUN U UX THIIbI?

- KakoBbI OCHOBHBIE CITOCOOBI CTOMOPEHMSI P€3bOOBBIX COSAUHEHUN?

- Kak ompenenuth oceByto cuiay B pe3pOoBoM coequHeHnu? Kak onpenenuTts 3Ty cuiy,
eciu K03 HUIIMEHTHI TPEHUSI HEU3BECTHBI?

- KakoBbI OCHOBHBIE ClTyyal pacueTa pe3bOOBBIX COeTMHEHUN?

- Ilouemy OGonThl, mocTaBieHHbIE 0€3 3a30pa, 00ECHEYMBAIOT IMPH TEX XKe Juamerpax
OO0JIBIIYIO0 HECYILYIO CIIOCOOHOCTh COEIMHEHMSI, YeM TIOCTAaBIIEHHBIE C 3a30pOM?

- KakoBo BiusiHHME MOAATIMBOCTU B 3aTSIHYTHIX OOJTOBBIX COEIMHEHUSX, HArpYKEHHbIX
BHEUIHEN cuioi?

- Uem BbI3BaHa HEPAaBHOMEPHOCTH pacHpeesIeHUs Harpy3ku MO BUTKaM pe3bObl U Kak ee
YMEHBIIUTH?

- Kak yunThIBaeTCs MoIaT/IMBOCTD JieTaiel npu pacuére pe3bO0BOro CoeuHEeHUs?

- Kaxoii tuametp pe3pObl HAXOAST U3 MPOYHOCTHOTO pacuéra’?

- Kakoit nuametp pe3bObl CIyXHUT Ui 0003HaUYCHHS Pe3bObI?

- OnumuTe KOHCTPYKLIMHU, pa3rpysKarouiie O0JIT OT BOCHPUATHS MONEPEUHbIX CHJI.

- Ecmu paccumran muamerp Oonta 01, Kak ONMpEIENsIOT OCTaNbHBIE (Kakue?) pa3Mepsbl
6onTa? B kakoMm ciryyae MpUMEHSIOT TPOBEPOUYHBIN U TPOEKTUPOBOYHBIN pacyeThl?

- Onummre paboTy MpYKUHHOM 1maiiobl. [IpegoxpaHsoT In 3TH a0l AeTanu OT 3a1u-
POB, YBEJIMYUBAIOT JIM OIIOPHYIO TOBEPXHOCTH?

- B kakoii pe3b0e, B TpeyrojibHON WM Tpaneuen aibHO, MEeHbIle OTepH Ha TpeHue?

- MOXHO 71 IPUMEHSTH IOWUMOBYIO Pe3b0y MpH MPOEKTUPOBaHUU HOBBIX MammH? [lo-
yeMy? 3anumuTe 0003HaUEHUE 3TOM pe3bObl Ha YepTexe, €ClIU AUaMeTp Hape3aeMol 4yacTu BUH-
Ta paBeH OJIHOMY JII0IMY.

- [lepeuncnure pe3bObI I KPEIJICHU JeTaiel U Ui nepeaayd IBUKECHUS.

- ITo cpaBHEeHMIO C TpameneuaTbHOW Pe3b00il yrmopHas mepeaaeT oceByo cuiry (00Jb-
LIYI0 WK MeHbIIYI0). [Touemy?

- Bamme MmHeHue: Kakoil OCHOBHOM HEJOCTATOK UMEIOT 3yOUaThie COCTUHECHMUS?

104



- Kak Ha3BaTh MIMNOHKY 1, MOKa3aHHYIO HA PUCYHKE, €€ Ha3HAYeHuE?

7777

. Z,

N —=7 s 2 T =17 e

{ G 0 75
SRR ] RN NN S
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- Kakumu rpansimu (OOKOBBIMHM HWJIM BEPXHEW W HIDKHEH) MepemaeTcsl Bpallalomuid Mo-
MEHT BPE3HBIMU NMPU3MATHUYECKUMU U KIIMHOBBIMU IITMIOHKAMU?
- JaiiTe onpenesieHue AeTaau — IIMOHKE.
- CKOJIBKO JieTaliell BKITI0YAET MIMOHOYHOE B CKOJIbKO — 3y04aroe coequHeHue?
- Kak Ha3piBaeTcs getaip 3 Ha pUCYHKe?
7

7

- Kak HaspiBaercs coeamHeHue, mokazaHHoe Ha pucyHke? Kakol HemocTaTok MMeEeT 3TO
coenuHenue?

T - o
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are
'
!
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42
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- KakoBa KOHCTpYKIIUSI © OCHOBHOE Ha3HaYeHNE MTH(TOBBIX COCTUHCHHM?
- KakoBbI BUIbI HArpy>KeHUsI M KpUTEPUH pacuéTa mrudTon?

- KakoBa KOHCTPYKIIMSI 1 OCHOBHOE HAa3HAYEHUE ITTOHOYBIX COCTUHEHUI?
- KakoBbI BU/IbI Harpy>KEHUsI U KPUTEPUHU PACUETA IITIOHOK?

- KakoBbI OCHOBHBIE BH/IBI IITTOHOK, X IOCTOMHCTBA M HEJJOCTATKU?

- Kak npoBoauTcs pacueT MITOHOK HAa TPOYHOCTh?
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- KakoBbI BUJIBI ITUIIEBBIX COCTMHEHUI U CITOCOOBI MX IIEHTPOBKH?

- KakoBbI mipenmyIiiecTBa U HEAOCTATKU MIMOHOYHBIX, IIIUICBBIX, TPOMUIHHBIX COCIH-
HEHUI U NUIMIEBBIX COCAMHECHUM KaueHHs B CPABHEHUU JIPYT C APyrom?

- Kak npoBoauTcs pacuer Ha NPOYHOCTH ILIUIEBBIX COCTUHEHUN?

- KakoBbl Ha3Ha4eHKE, BUIBI M METOJIBI pacueTa ITH(HTOB?

- KakoBa KOHCTpYKIIMSI 1 OCHOBHOE Ha3HAYEHUE IUIUILIEBBIX COCTMHEHUM?

- KakoBbI BUJIbI HATPYKEHUA U KPUTEPUHU pacyETa NUTUIIOB?

- KakoBo HazHaueHue HmuIMIEBbIX coeanHeHui? Mx pasHoBuanoctu. Kakue uuiuieBbie
COCJIMHEHMS CTaHIApTU30BaHbI?

- KakuMm pocrouHcTBaMu 0071a/1al0T NUIKIEBBIE COSIUHEHUS IO CPABHEHHIO CO IIIMTOHOY-
HBIMHA?

- Kakumu mpuMeHstoT crnocoObl LIEHTPUPOBAHUS IIJTUIEBBIX MPSIMOTOYHBIX U DBOJIbBEHT-
HBIX coequHeHui? Yem 00yclioBieH BBIOOP crioco0a EHTpUPOBaHUS?

- B uem npeumynecTBa NUIHIIEBOTO COCIMHEHHS IO CPABHEHUIO CO ITTOHOYHBIM?

- Kpurepun paborocrnocoOHOCTH NUIHIEBBIX coequHeHuit? [louemy oHM M3HAIIMBAIOTCS
Y KaK 3TO YUYUTHIBAIOT MPHU pacyeTe?

- KakoBbl 0CHOBHBIE KpUTEpHH PabOTOCIIOCOOHOCTH HUIUIEBbIX coenquHeHuit? Kak ycra-
HAaBJIMBAIOT pa3Mephl HUTUIEBBIX COSAMHEHUN?

- KakoBo Ha3HaueHME MIMOHOYHBIX coeAMHEeHUI? 13 pazHoBUAHOCTH. MaTepuai MImOHOK.
HenmocTaTku MIMMOHOYHBIX COSANMHCHUM.

- [loueMy IIMOHKHU pacCYUTHIBAIOT 110 HAIPSLDKEHUSAM CMSTHUSA, a HE cpe3a’?

- B kakux ciiy4asix mpUMEHSIOT Mpu3MaTH4Yeckue mmnoHku? Kak moyiy4aroT ajisi HUX Ma3bl
B CTYIHLE U Ha BaLy?

- KakoBbl OCHOBHBIE KPUTEPHUU PAOOTOCIIOCOOHOCTH COCAMHEHUH MPU3MATUUYECKUMHU U
CerMeHTHhIMM HIMoHKaMu? Kak ycTaHaBIMBaIOT pa3Mepbl IPU3MATUYECKUX U CETMEHTHBIX ILIT0-
HOK?

- [loueMy s pa3HbIX CTYNEHEW OAHOTO M TOTO K€ Baja pEKOMEHAYIOT Ha3HadaTh OJU-
HAKOBBIE 10 CEUCHUIO IITOHKU UCXOJS U3 CTYNEHH MEHBIIEro JUaMeTpa U pacrojaratb uX Ha
OJIHOI 00pa3yromieit?

- Kak BBINOIHSAIOT NpOBEPOYHBIN pacyeT MPU3MaTUYECKON IIIITOHKHU?

- Uro mpezactaBnseT co0oil BUHTOBAs JIMHUS MPU Pa3BEPTKE MPSMOTO KPYroBOTO IIHIWH-
Jipa Ha TIOCKOCTH?

- Yro Ttakoe mpo¢uiib pe3bObl, mar pe3pobl, yroi IpoQuiis U yroi noabemMa pe3bobl?

- Knaccudukarnusi, TUIIBI 1 OCHOBHBIE TPEOOBAHUS K COSTMHEHUSIM?

- OCHOBHBIE TUTIBI PE3b0 M 00JIACTH MX MPUMEHEHUS?

- OCHOBHBIE BU/IbI KPEMEXKHBIX JIeTalIel U CIOcO00B CTONMOpPEHUs?

INPAKTUYECKOE 3AHATHUE Ne 25

3y0uaTbie (IIHLEBbIC COCTUHEHM)
IITudgroBbIe coeHEHHUS.
Kpene:xubie usnenust (001Thl, INypPyNbl, INNMWJILKH).

Knaccugpukayusa pe3v6oswvix coeounenuil

OchosHble munvl pe3vo, UX CpaGHUMENbHASL XAPAKMEPUCMUKA U 001acmb NPUMEHEHUSL.

Pe3n0oBBIC (pa3beMHBIE) COSTMHEHUS BBITOIHSIIOT C TIOMOIIBI0 PE3bOOBBIX KPETEKHBIX
nerasneii — 6ontoB (puc.l), BUHTOB, IINMUJIEK, Pe3bOOBBIX MY(PT, CTSDKEK U T. TI.

Ha puc. 1 nerans 1 — pe3pba nunuHApUYECcKas, HapyKHas; 1eTalb 2 — pe3b0a MUIUH-
JIpUYeCcKasi BHYTPEHHSIS.
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Teomempuueckue napamempsi pe3voul.

OCHOBHBIMHU TapaMeTpaMHu pe3bObl ABiIsAOTCs (prc. 2): dopma u pazmep npodwuis; d —
HaApYXHBIH AuameTp; d1 — BHYTpeHHUN auameTp (HOMHUHANIbHbIE 3HaueHus d u di1 oguHAKO-
BBl U BUHTA M TalKH, 3a30pbl BO BIAJWHAX 0Opa3yrOTCS 3a CYET MpPENeTbHBIX OTKIOHEHHH
pa3MepoB jauametpoB); 02 — cpemHuii quaMerp (IuaMeTp BOOOpaXkaeMoro LIIMHIpPA, 00pasyromas
KOTOPOTO MepecekaeT pe3b0y B TAKOM MECTe, T/ie IIMPUHA BBICTYIIA paBHA HMIMPUHE KaHAaBKK); h —
pabouast BbICOTa MPOdUIIs, 0 KOTOPOH CONMPHUKACAIOTCSI OOKOBBIE CTOPOHBI pe3b0 BUHTA U TalKH;
p — mar pe3bObl (paccTOsIHUE MEXIy OJHOMMEHHBIMU CTOPOHAMHU COCEOHHMX Ipoduinei, uzme-
PEHHOE B HaNpaBJICHUH OCU pe3bOBbl); Ph — XOJ BUHTA JUIsl MHOI'03aXO/AHBIX Pe3b0, paBHBIN Mpo-
U3BEJICHUIO 111ara Ha YKMCJIO 3aX00B; ¢ — yroji Npoduis; y — yroia noabema (yroi nojabema pas-

BEPTKU BHUHTOBOM JIUHHUH I10 CpCAHCMY z[HaMepr), KOTOpBII\/’I OIPEACIIACTCA KaK

P

t p—l
gy d,
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Puc.2. IIpopuin pe3nd: a — meTrpuyeckasi; 6 — a10iiMoBasi; ¢ — TPYOHasi HUJIMH-
ApUYecKas;

2 — MeTpHYecKasi KOHHYecKasi; 0 — TpPyOHasi KOHHYeCKas; e — KpyrJjas; s —
NPSIMOYTOJIbHAS;

3 — TpaneuneMaajbHasi; ¥ — yNOpPHas

Ilo waey pe3vbbl pa3nensOTCs Ha OCHOBHBIE U MeNkue. Menkue pe3bObl sl TeX JKe Tua-
METPOB MMEIOT MEHBIIUI IIar TOTO k€ MpoQuIs, YTO U B OCHOBHOU pe3nde. [Ipumenenue mern-
KHUX pe3b0 MEHbIIEe OocnabseT ceueHne aeTaneld u onarogaps MEHbIIEMY YTy CIIUpaId HAPE3KH
Jy4llle peloXpaHsieT COeAMHEHNE TPOTUB CAMOOTBUHUYMBAHHUS.

s nuametpos cBbitie 20 MM yke 0OBIYHO MPUMEHSIOTCS MEIKUE Pe3bOBbI.

[Tpumep oGo3HaueHUS PE3BOBI:

M16x2 - ocHoBHas; M16x1,5 - menkas.

3nech: M - MmeTpuueckas; 16 - HOMUHAJIbHBIN (HApYXHOM) AruamMeTp pe3bOsl B MM; 2 1 1,5
- [1ar pe3bObl B MM.

Ilo masznauenuio pe3vbvl 0ensAMC HA KpenexcHvie, KpeneiCHo-ynIomuaowue u pe3vovl
07151 nepedayul O8UNCEHUSL.
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K kpenexxubiM pe3p0aM OTHOCAT METPUUECKYIO (pHC. 2, @), MoMOBYIO (pHC. 2, 6) U cre-
[UAJIBHYIO (4aCOBYIO).

KpenexHo-ymioTHstomue pe3b0bl UCHOIB3YIOT B PE3bOOBBIX H3JIENUSIX, MPEIHAa3HAUCH-
HBIX KaK I CKPETICHHSI IeTalei, TaK U JJIs CO3JaHus TePMETHIHOCTH. K HUM OTHOCSTCS pe3b-
Obl: TpyOHAas IMMIMHAPUYECKas (CM. pHUC. 2, ), TpyOHass KOHUYECKas (CM. puc. 2, 0), KOHMYeCcKas
TIOWMOBAsI, Kpyriias (CM. puc. 2, e).

Pe3n0bl 151 epeiaun JBUKEHUsI, TPUMEHSIEMbIE B Mepelayax BUHT-TalKa: MPsIMOYTOJIb-
Hasl, TpanernenaaabHas, ynopHas (CM. puc. 2, sc—u).

OcHoBHble TUIBI TTpoduieil pe3pObl, MOKa3aHHBIX Ha PUC. 2. @ — TPEYTrOJbHBIN; 3 — Tpa-
NELENIaIbHBIN; U — YIOPHBIN; € — KPYIJIbI; o/ — NPSAMOYTOJIbHBIMN.

Mempuueckas pe3vba 16/151emcst OCHOBHOU KPENeXCHOU pe3bOoll.

Mertpudeckas pe3nda (cM. Tabi.1) sSBIsSETCS OCHOBHBIM THIIOM KpereKHOH pe3bObl. [Ipo-
¢witb pe3p0sr yeranosiaeHn [OCT 9150-81 u npeacrasisier co00H paBHOCTOPOHHUHN TPEYTOIBHHUK
¢ yrioM npodwiss @ = 60°. IIpoduins pe3pObl Ha CTEPIKHE OTIUIACTCSA OT MPOGUIS PE3LOBI B OT-
BEPCTUH BEIMYMHON NMPUTYIUICHUS €r0 BepIIMH U BraauH. OCHOBHBIMH IapaMeTpaMH METpUYE-
CKOU pe3bObl SBIAIOTCS: HOMUHATIBbHBINA auamerp — d(D) u mar pe3nObl — P, ycTaHaBIMBacMbIe
I'OCT 8724-81 B MmmiutuMeTpax.

MeTtpuueckue pe3b0Obl ObIBAIOT C KPYMHBIM U MenkuM Iarom (tadm. 2). ITo TOCT 8724—
81 KaXIOMy HOMHHAIBHOMY pa3Mepy pe3bObl ¢ KPYIHBIM IIaroM COOTBETCTBYET HECKOJBKO
MEJIKUX aroB. Pe3p0bl ¢ METKUM [IaroM NPUMEHSIOTCS B TOHKOCTEHHBIX COSIMHEHUSAX IS yBe-
JUYEHUS UX TePMETUYHOCTH, JJISl OCYILECTBICHHS PErYJIHUPOBKU B MPUOOPAX TOUHOU MEXaHUKU U
OIITUKH, C IIETbI0 YBEIHMUEHHS COMTPOTHBIIIEMOCTH JIeTalleli CaMOOTBMHYMBaHUIO. B ciryuae, eciu
JMaMEeTpPbl U IIaru pe3bd HE MOTYT yJIOBIETBOPUTH (DYHKIIMOHAJIBHBIM M KOHCTPYKTUBHBIM Tpe-
6oBanusiM, BBeneH CT COB 183—75 «Pe3nba MeTpuueckas aiis mpudbopoctpoeHus». Eciu onHo-
My JAHaMeTpy COOTBETCTBYET HECKOJIbKO 3HAYEHUH 1IaroB, TO B MEPBYIO OuYepeab MPUMEHSIOTCS
Oonpmue mard. Jluamerpsl U mard pe3pd, ykasaHHbIE B CKOOKax, MO0 BO3MOKHOCTH HE MpUMe-
HSIOTCSL.

B cnyuae nmpumeHeHUsT KOHMYECKOW MeTpU4eckoil (cM. Tabia.1) pe3rObl ¢ KOHYCHOCTHIO
1:16 nmpodwiie pe3bOBl, AUAMETPHI, IATW U OCHOBHBIE pa3Mmepsl ycraHoBieHsl [[OCT 25229-82.
[Ipu coeauHeHMM HApPYKHOM KOHMUYECKOM pe3pObl ¢ BHyTpeHHed umiauHapuueckod mno I'OCT
9150-81 nomxHO obecreynBaThCs BBUHUMBAHHE HAPYKHONH KOHUYECKOHM pe3bObl Ha IIyOUHY He
menee 0,8.

Tabauua 2. Merpuueckas pe3n0a (pa3mepbi, MM)

Pe3nba ¢ kpymmHBIM 1arom C MeNnKuM 1marom
p q
1 2 1 h
¢ 1 4,918 0 d
350 [,75 ,188 [,513
¢ 1,25 6,647 1 1
,188 918 |(,350
] 1,5 8,376 1 d
0 ,026  |,25 ,647 (,188
12 1,75 1
0,106 |0,863 0,647 [1,188
2 11,835 1 i
14) 2,701 |,5 2,376 |3,026
] 2 13,835 1 i
6 4,701 |5 4,376 |7,026
2,5 15,294 1 ]
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18) 6,376 |5 6,376 |-7,026
y 2,5 17,294 1 i

0 8,376 |,5 8,376 [9,026
2,5 19,294 1 4

22) 0,376 |,5 0,376 |1,026
y 3 20,752 2 4

4 2,051 1,835 (2,701
3 23,752 2 4

27) 5,051 7,835 8,701

IIpumeuanue. B Tabnuie NpUHATHI clieayone 00o3HaueHus:  — HapyXHBIA TUaMETp
pe3bObI (6oTa);

p — uiar pe3b0bl; d1 — BHYTPEHHUI JUaMeTp HapyKHOM pe3bObl; d2 — cpeHuil tuaMeTp
Hapy’>KHOU pe3bOBbl.

Iwotimosas peszvba (cM. puc. 1, 6) omnocumces Kk Kpenedcholl pesvoe.

B Hacrosiiee Bpemsi He CyIIECTBYET CTaHIIAPT, PETJIAMEHTUPYIOIIUA OCHOBHBIE pa3Mephl
moriMoBoit pe3bObl. Panee cymectBoBaBmmiit OCT HKTII 1260 ormeHeH, U mpUMEHEHUE IIOM-
MOBOH pe3b0bl B HOBBIX pa3paboTkax He pomyckaerca. B CHI' ee mpuMEHSIOT TOJIBKO ISt pe3b-
OOBBIX JeTanei cTapbix, a Takke UMIopTHbIX MamuH (CILIA u ap.). JroiiMmoBas pe3pba xapakrte-
pHu3yeTcs TeM, YTO MMEET TPEeyrojbHbIi mpodunb ¢ yriiom «a = 55°, a auamerp usMmepsercs B
JFoMax, 1iar — 4rMciIOM HUTOK pe3bObl Ha JuihHe B 1.

Ota pe3pba ObLIa CTaHIAPTHU30BaHA JUIA HAPYKHBIX nuameTpoB d= 3/16" - 4" u uuciom
HUTOK Ha 1" o1 28 10 3. IIpn 0003HAYCHUH TIOWMOBOM PE3b0BI HAPYKHBIN JHAMETP YKA3bIBAIOT B
JIoMMax.

Tpyonyro yununopuueckyio (puc.6,8) pe3vby uCnonb3yom Kaxk KpeneiCHo-ynIomHsaouwyo.
B cootBerctBuu ¢ 'OCT 636781 TpyOHas uunuHapudeckas pe3bda nMeeT npoduib 110HMOBON
pe3bObl, T.e. paBHOOEAPEHHBIM TPEYrONbHUK C YIJIOM IPH BepIIMHE, paBHBIM 55° (cM. Tabim.l).
s mydinero yruioTHeHHUsS! pe3b0y BBINOJHSIIOT € 3aKPYIVIEHHBIM TPEYTOJIbHBIM NpoduieM 6e3
3a30pOB MO BBICTYNIAM W BHaJWHaM. YCIOBHOE 0003Hau€HUE Pe3bObl J1aeTcs MO BHYTPEHHEMY
nuameTpy (B JroiiMax) TpyObl, Ha KOTOpOM OHa Hape3aHa.

Pe3pba crangapTusoBana A AuaMeTpoB ot 1/16" no 6" npu yncine maros Z ot 28 go 11.
HomunanbeHbIi pazmep pe3bObl yCIOBHO OTHECEH K BHYTPEHHEMY JAUaMETpy TpYyObI (K BelIMUHHE
YCIOBHOTO Mpoxoja). Tak, pe3bda ¢ HOMUHAIBHBIM AUAMETPOM | MM MMEET AMaMeTp YCIOBHOIO
poxoja 25 MM, a HapyKHbIHA quametp 33,249 mm.

TpyOHyto pe3p0y MPUMEHSIOT JUIsl COEOUHEHUsl TPyO, a Takke TOHKOCTEHHBIX JeTanel
MATUHAPUYECKOU (POPMBI.

Tpyonyro xonuueckyro (puc.1,0) pezvoy ucnonv3yrom kax KpenesicHo-yniomHsowyio.

[TapameTpsl 1 pa3meps! TpyOHOI KoHHYecKO# pe3bOsl onpenenensl ['OCT 6211-81, B co-
OTBETCTBUU C KOTOPBHIM MPOHUIH Pe3bObI COOTBETCTBYET MPOGUIIO TIOMMOBOM pe3bObI (CM.
Ta61.1.2.1). Pe3pba cranmapTuzoBaHa ais AuaMeTpoB oT 1/16" 1o 6" (B OCHOBHOHM IIOCKOCTH
pa3Mephl pe3b0bl COOTBETCTBYIOT pazMepaM TPyOHOU IMMIMHAPUIECKON pe3hObI).

Hapesatorcst pe3p0Obl Ha KOHYCE € YIJIOM KOHYCHOCTH ¢/ 2= 1°4724" (xak u 1isl MeTpu-
YECKOW KOHUYECKOM pe3bObl), YTO COOTBETCTBYET KOHYCHOCTH 1:16.

Konnueckue pe3pObl 00ecrieqnBa0T repMETUYHOCTh COSIMHEHHS Pe3b0OBBIX eTaneil 0e3
CHelMaNbHbIX yIIoTHeHUH. [IpuMensercs pe3p6a 11 pe3bOOBbIX COCMHEHUI TOIUIMBHBIX, Mac-
JISTHBIX, BOJSHBIX M BO3YIIHBIX TPYOOIPOBOJOB MAIIMH M CTAHKOB. {151 BO3MOXXHOCTH CBEpPTHI-
BaHMsI KOHUYECKHUX PE3b0 ¢ MUIMHIPUYCCKUMH, OMCCEKTpHca yriia mpoduiis KOHYCHON pe3bObl
no ['OCT neprieHauKyasipHa OCH.
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IIpsamoyeonvHas pesvba (cM. puc.l, oc) omuocumes k pezvboam 0 nepedavu O8UNCEHU
n0O0 HA2py3KOlU, UMEET MPSIMOYTOJIbHBIN MM KBaJPaTHBIN NPOQHIIb; JHAMETP U LIar U3MEPSIOT B
muuuMeTpax. [IpsiMoyronpHas pe3n0a He CTaHIapTH30BaHA U MPUMEHSIETCSI CPABHUTEIBHO Pel-
KO, TaK KaK Hapsly C MPEUMYIIECTBAMH, 3aKIIOYAIOIIUMUCS B 00jee BHICOKOM KO3 UIIHEHTE
TI0JIE3HOTO JICHCTBUS, YEM Yy TparenenjaabHOi pe3b0bl, OHAa MEHee MPOYHa M CIIOKHEE B IPOU3-
BojcTBe. Ee 3aMeHSIOT TpamenennanbHoii — Oojiee ymoOHOH B M3roTtoBieHuu. lIpumensercs
IPY U3TOTOBJICHUHM BUHTOB, IOMKPATOB M XOJOBBIX BUHTOB.

Tpaneyeuoanvryio pe3voy (cM. puc.l, 3) wupoxo npumensom 8 nepeoasax SUHM-2AUKA.
OHa uMeeT CUMMETPUYHBIA TpamneneuaalbHbiii npoduas ¢ yriom npodmis o= 30°. (cm.
Tabmn.1). [y 4epBAKOB 4epBSUHBIX nepeaay yroi npoduins « = 40°. OCHOBHBIE pa3Mephl JHa-
METPOB W IIIaroB TpareleuaaIbHON OJHO3aXOAHOW pe3bObl i auamerpoB oT 10 mo 640 mm
ycranaBnuBaioT ['OCT 9481-81. [lo cpaBHeHUIO C NPSIMOYTOJILHOW TpameneujaibHas pe3boa
IIPU OJJHUX M TEX ke radapurax uMeeT OONbIIYI0 MPOYHOCTh, 00JIee TEXHOIOTUYHA B U3TOTOBIIE-
Huu. TpanenengaibHas pe3pda mMpUMEHseTCs sl TPeoOpa3oBaHUs BPAMIATSIILHOTO JIBHKCHUS B
MOCTyNaTeNbHOE P 3HAYUTENBHBIX HArpy3Kax U MOXKeT ObITh 01HO- U MHoro3axoanou (I'OCT
24738-81 u 24739-81), a Takke mpaBoii u jeBoid. TpamnenenaanpHas pe3nda Mpu UCI0Ib30BAaHUT
raiiku, pa3beMHON M0 OCEBOM IMJIOCKOCTH (HAmpuMep, Y XOJOBBIX BUHTOB CTaHKOB), MO3BOJISET
BBIOMPATH 3230l IyTEM PAIUATBLHOTO CONMIKEHUSI TIOJIOBUH TalKK TP €€ U3HAIIMBAHUU.

Pa3mepbl HEKOTOPBIX TparneneuaanbHbIX pe3b0 mpuBeaeHbl B Ta0n. 3. [Ipu o6o3HaueHUn
YKa3bIBAIOT THUII, HAPYKHBIM IUAMETp U Iar pe3bObl B MUJUIUMETPaX.

Tabauua 3. TpanenenganbHasi pe3boa (pa3mepbl, MM)

d P d2 di d P d2 d1
16 24 15 13,5 (50 3 48,5 46,5
14 11,5 8 46 41
12 44 37
20 24 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 5 235 |20 60 8 56 51
8 22 17 12 54 47
3 30,5 28,5 4 68 65,5
32 6 29 25 (70) |10 65 59
10 27 21 16 62 53

Ynopuyio pezvboy (cM. puc. 6, u) npumeHaom 6 HANCUMHBIX BUHMAX C OOILULOU OOHOCTO-
PpoOHHell ocesoll Hacpy3Kkot. YTopHas pe3rOa, ctanmaaptuzoBanHas ['OCT 24737-81, umeet mpo-
¢ub HepaBHOOOKOI Tpamnenuu, 0JHa U3 CTOPOH KOTOPOM HaKJIOHEHA K BEPTUKAIH MO YoM 3°,
T.e. pabouast cTopoHa npoduis, a apyras — nox yriaom 30° (cm. tabu.1). ®opma npoduns u 3Ha-
YeHHEe TUaMETPOB IIaroB I YIIOPHOH oHO3axoqHOU pe3b0nl yeranaBiuBaeT [OCT 10177-82.
Pe3bba crangaptuzoBana st tuamerpoB oT 10 10 600 Mm ¢ marom ot 2 10 24 MM U IPUMEHSIEeT-
cs1 IpH OOJTBIINX OTHOCTOPOHHUX YCHIIHSIX, ICHCTBYIOIIMX B OCEBOM HAIPaBJICHUH.

3akpyrienue (cM. pa3mep e, puc. 1, u) MoBbIIIaeT MPOYHOCTh BUHTA. Y CIOBHOE 0003HA-
YeHHUE YIOPHON pe3bObl NIl HapykHOTO auameTpa 80 MM u mara 16 mm — S 80 x 16, T. e. aHa-
JIOTHYHO 0003HAYCHMIO TPAIELEHIATbHOM Pe3bOBbI.

Kpyenaa pesvba. Kpyrnas pespba crangaptuzoBana. [Ipoduns kpyrioi pe3s0sl 00pa3o-

BaH JyraMH, CBSI3aHHBIMH MEXIY COOOH Y4acTKaMH MPSMOW JIMHUH. YTOJ MEXIY CTOPOHAMH
npodunst o = 30° (cm. Tabm.1). Pe3pba mpumeHsieTcss orpaHUYeHHO: 711 BOJAOIPOBOAHONW apMa-
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TYpBbI, B OTACIBHBIX CIy4asx IJs KPIOKOB IMOAbEMHBIX KPAHOB, a TAK)KE B YCIOBUAX BO3JIECHCTBUS
arpecCUBHOM CpPEJIbL.

Pe3vbo6bie coeounenus umerom psao cyuwjecmeeHHbiX 00CMOUHCME:

- BBICOKasi HaJI&KHOCTB;

- ynoOCcTBO COOPKHU-Pa30oOpPKH;

- IPOCTOTAa KOHCTPYKIIHH;

- JIeteBU3Ha (BCIEICTBUE CTAHIAPTU3AINH);

- TEXHOJIOTUIHOCTB;

- BO3MOKHOCTB PErYJIMPOBKH CHIIBI CKATHUS.

Heoocmamku pe3bbo6vix coedunenutl:

- KOHIICHTpAaLUs HANpsDKEHUH BO BIaJWHAX Pe3bObI;

- HU3Kas BUOpAIMOHHAsI CTOWKOCTh (CAaMOOTBUHYMBAHUE IIPH BUOPAIUH).

Pe3v6b1 mocym Obimb usecomosnenv:

- Hape3aHUEM CJIECAPHBIM MHCTPYMEHTOM — METUMKAMH, IUIAIKaMu (KaK BPYYHYIO, TaK
U Ha CTaHKax). [[ng Hape3aHus HapyXHOH pe3bObl MCIIOJB3YIOT pa3z/IMYHbIE pe3Libl, IJIALIKH,
pe3b0oBbIe IpeOCHKHU U (pe3bl, a 1711 BHYTPEHHEHN pe3bObl — METUUKHU. DTOT METO/I IPUMEHSIOT B
VHMBHTyaJIbHOM IIPOU3BOJICTBE U ITPU PEMOHTHBIX paboTax;

- Hape3aHueM pPEe3IOM Ha TOKAPHO-BUHTOPE3HOM CTaHKE MJIM Ha CHEIHaJIbHBIX OOJTOHA-
PE3HBIX CTaHKaX;

- (hpe3epoBaHKEM Ha CllEHUANbHBIX pe3b00(dpe3epHbIX cTaHKax. [IpumeHstoT 11t Hape3-
KM BUHTOB OOJIBIIMX JMAMETPOB C MOBBIILIEHHBIMU TPEOOBAHUSMHU K TOYHOCTH Pe3bObI (X00-
BbI€ U IPY30BbI€ BUHTHI, p€3b0bl HA BaJIaX U T. 11.);

- HaKaTKOM Ha CHeLUalbHbIX pe3bOOHAKATHBIX CTaHKaX. DTUM BBICOKOIIPOU3BOIUTEIb-
HBIM U JIEHIEBBIM CIIOCOOOM H3TOTOBJISIFOT OOJIBIIMHCTBO PE3b0 CTaHIAPTHBIX KPENEKHBIX Je-
Tasei (6oaThl, BUHTHI U T. 11.). HakaTka cyIiecTBeHHO yNIpOUHSET pe3b0OBbIe IeTaly,

- OTJIMBKON YYT'YHHBIX, IUIACTMAcCOBBIX, CTEKJIIHHBIX JeTajllell U JeTalled U3 LBETHBIX
CIUIABOB;

- BBIJIABJIIMBAHUEM JII TOHKOCTEHHBIX JieTaliell (Halpumep, U3 JIaTyHH).

Yecnoenoe usoopasricenue pezvovt. FOCT 2.311-68

[TocTpoeHre BUHTOBOM MOBEPXHOCTH HA YEPTEXKE — JJIMTEIBbHBIA U CIOXKHBIM MpOoLEcC,
MOATOMY Ha uepTekax M3JeNuil pe3p0a n3odpaxaercst ycioBHo, B cootBercTBuu ¢ ['OCT 2.311-
68. BUHTOBYIO JIMHUIO 3aMEHSIOT IByMs TUHUSAMM — CIJIOIIHOM OCHOBHOM U CIUJIOIIHOM TOHKOM.

Pe3n0b1 oApa3aensroTcss Mo PacrloiOKEHUI0 Ha MOBEPXHOCTH JIETAadd HAa HAPYKHYIO U
BHYTPEHHIOKO.

YVcnosnoe uzobpasicenue pe3bbul Ha cmepoicHe.

| [
AN

Puc.2

HapyxHas pe3n0a Ha cTepikHe (prc.2) n300pakaeTcs CIUIOMIHBIMA OCHOBHBIMH JIMHUSIMHU
110 HApY>KHOMY JHaMETPy U CIUIOIIHBIMU TOHKMMH — IO BHYTPEHHEMY IHaMeTpy, a Ha u300pa-
KEHUSX, MOJYYEHHBIX MMPOCLIMPOBAHUEM HA IIJIOCKOCTb, MEPIEHIUKYISIPHYIO OCH CTEPKHS, TOH-
KYIO JIUHHIO MPOBOJAT Ha 3/4 OKPYKHOCTH, IPUYEM 3Ta JIMHUS MOXKET ObITh Pa30MKHYTa B JIIO-
O0M MecTe (He J0IMyCcKaeTCcsl HAUMHAThH CIUIOIIHYIO TOHKYIO JIMHUIO M 3aKaHYMBAaTh €€ Ha OCEBOU
auHUNK). PaccTosHue MeX1y TOHKOW JIMHUEH M CIUIOIIHOW OCHOBHOW HE JOJDKHO OBITH MEHbIIE
0,8 MM 1 Oostbiie mara pe3nObl, a hacka Ha 3TOM BHJIe HE n3o0paxaetcs. [ panuily pe3r0bl HAaHO-
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CAT B KOHIIE MOJHOTO Tpoduiis pe3rObl (10 Havana cOera) CIUIONTHOW OCHOBHOW JIMHUEH, €CITU
ona BujHa. COer pe3pObl MpU HEOOXOJMMOCTH N300paKatoT CIUIONTHONW TOHKOW JTHHHUEH.

be3 roeze {6 (dezom
Lo tedopes
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Puc.3
W3 TexHONIOrn4ecknx cooOpakeHUi Ha YacTH JeTaIu (CTEPXKHS) MOXKET ObITh OCYIIIECTB-
JIeH HeoBO1 pe3b0bl. CyMMapHO HEIOBOJ pe3b0bI M COET MPEeCTaBISAIOT cCOO0M Heope3 pe3bObl

(I'OCT 10548-80). Pazmep munbI pe3b0bI YKa3bIBaeTCs, KakK MpaBuiio, 0e3 coera.

Vcnosnoe uzobpasicenue pe3vovl 6 omeepcmuu

1\ A
. . \\\
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Puc.4

JUHUEH IO BHYTPEHHEMY

BuyTpeHHss pe3pba — u300paxaercs CIUIOIIHOM OCHOBHOM
JMaMeTpy U CIUIOIIHOW TOHKOM — Mo HapykHoMy. Ecnu npu n3o00pakeHUM IIIyXoro oTBEpCTHS,

KOHEII pe3b0bl pacmosiaraeTcsi 6JIM3KO K €ro JIHY, TO JIOMYyCKaeTCs U300paxkarh pe3b0y 10 KOHIla
otBepcTusi. Pe3p0y ¢ HecTaHIapTHBIM MPOUIIEM CIeNyeT U300paKaTh.

Ycnosnoe uzoopasicenue pe3vbul 6 coope.
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Ha paspesax pe3p00BOTo COCTMHEHUS B M300paKeHUH Ha IUIOCKOCTH, MapalIeIbHOM ero
OCH B OTBEPCTHH, MTOKA3BIBAIOT TOJIBKO TY YaCTh Pe3bObI, KOTOPAsi HE 3aKPhITa PEe3b00H CTEPIKHS.
[ITprxOBKY B pa3pe3ax W CEUYEHHSX MPOBOMAAT J0 CIUIONIHOW OCHOBHOM JIMHHH, T.€. JIO

HapY>KHOTO JHaMeTpa Hapy>KHOM pe3bObl U BHYTPEHHET 0 AMaMeTpa BHYTPEHHEH.
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Taoauua 4.

YciaoBHOe n300paxkenne pe3nd

VY CIIOB- 0O0603HauyeHue pe3bObl Ha YepTexax
T L P
Tun pe3b0sr M Ll TUIOCKOCTH, — HAPAIICHD | evra HO,fI ’ ocu
P HCHHC 3blBac- HOU OCH pe3bObI N
THTA MbIC Ha pe3bObI
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Jlnst 0603HaUeHHsI pe3b0 MOJIB3YIOTCS CTaHAApTaMH Ha OTACIbHBIC THITHI pe3b0. [l Bcex
pe3b0, KpoMe KOHMYECKHX U TPYOHOH HMIMHIPUYECKOH, 0003HAYCHHUS OTHOCATCS K Hapy>KHOMY
JMaMeTpy M MPOCTaBIAIOTCS HaJl pa3MEpHOM JIMHUEH, Ha ee NMPOJOKEHUH UM Ha MOJIKE JIMHUU-
BBIHOCKH. O003HAaYeHHsI KOHHYECKUX Pe3b0 M TPYOHOH HMIMHIPUYECKONW HAHOCSAT TOJIBKO Ha
HOJIKE JIMHUU-BBIHOCKH.

Pe3p0y Ha uepTexe ycioBHO 0003HAYAIOT B COOTBETCTBUH CO CTaHIapTaMH Ha U300pake-
HUE, AMaMETPBl, IIark U T. 1.

Mertpuueckas pe3bba o6o3nauaercst B coorBerctBuu ¢ ['OCT 9150-81.

Mempuueckas pe3vba nonpasziensercs Ha pe3b0y ¢ KpYIMHBIM Iarom, o0o3HauaeMoi
OykBoil M c ykazaHMEM HOMMHAJIBHOIO JMaMETpa LMJIMHAPUYECKOW IMOBEPXHOCTH, Ha KOTOPOM
pe3b0a BhINOJIHEHA, HartpuMep M12, u pe3p0y ¢ MenkuM 1marom, o003HayaeMoi ykazaHHEeM HO-
MHUHAJIBHOTO AMaMETpa, 11ara pe3p0bl U MoJis A0ImycKa, HanpuMep M24x2—6g nnun M12x1-6H.

[Ipu 0603HaueHUU JIeBOH pe3bObl MOCie yCIOBHOrO 0003HaueHus ctaBsaT LH.

MHoro3axo/Hbie pe3b0bl 0003HAUAIOTCS, HApUMEp Tpex-3axoaHas, M24x3(P1)LH, rae
M — tun pe3bObl, 24 — HOMUHANBHBIN 1uaMeTp, 3 — xox pe3bOsbl, P1 — mar pe3posl. [IpuBeneHHbIe
0003HaueHMsI JIEBOM M MHOI03aXOJHOH pe3bd MOI'yT ObITh OTHECEHBI KO BCEM METPUYECKUM
pe3boam.

Mempuueckasn konuueckas pe3vba obozHadaercs B coorBerctBuu ¢ [OCT 25229-82. B
o0o3HaueHue pe3bOsl BKimoyaroTest OykBbl MK. IIpuMeHsroTCcst coeMHeHNs] BHYTPEHHEH IMJIHH-
JpUYecKoi pe3bObl ¢ pe3b0ol Hapy)KHOM KOHHYECKOH. Pazmepsl 31€MEeHTOB MpoQuiis KOHUYE-
cKkoil u nmnuHapudeckoi pe3pd nmpuHumaroTes no I'OCT 9150-81. CoenuHenue Takoro tumna
JIOJDKHO OOecreunBaTh BBUHYMBAHUE KOHUYECKOW pe3bObl Ha rinyouny He menee 0,81 (rme | —
JUTHHA pPe3n0bl 0e3 cOera). OO03HaYCHNE BHYTPEHHEH IWIMHIPUYECKON PE3bObI COCTOUT M3 HO-

MUHAILHOTO IMaMETPa, IAra i HOMEPa CTaHAapTa (manmpumep: M20x1,5 TOCT 25229-82).
dez

¢ NI Y]
Lhez b . Ocwobras
pE3LGn! W BABCKDCME
Buympennsn
N A \
apgacHOR
p.grfd'a 7
4 ¥/2
Py e e
bl H S : Ors peasdor
- L W2 =1%7'2%"

Puc.6

CoeqMHEHHE BHYTPEHHEH IMJIMHAPHYSCKON pe3bObl ¢ HApYKHOW KOHHYECKO# (puc.6)
o0o3Hauaercs ApoOsi0o M/MK, HOMHHANIBHBIM JHAMETPOM, IIIaroM U HoMepoM cranaapra: M/MK
20x1,5LH T'OCT 25229-82. [Ipu OTCYTCTBHH OCOOBIX TpeOOBaHMI K IUIOTHOCTH COCIMHEHUH
TaKOT0 PoJia WK MPU MPUMEHEHUN YIUIOTHEHHUH JUIsl JOCTHXKEHHSI TE€PMETHYHOCTH TaKUX COEIH-
HEHUU HOMEp CTaHJapTa B 0003HAUYEHMHM COCIWHEHUU omyckaercs, Hampumep: M/MK 20x1,5
LH.

ITone nomycka cpefHero quaMmerpa BHYTPEHHEH IMIIMHAPHUECKONH pe3bObl TOHKHO COOT-
BercTBOBaTh 6H 1o 'OCT 1609381, a npeaenbHOE OTKIIOHEHHE BHYTPEHHETO JUAMETPa U Cpe3a
BIIQ/IMH BHYTPEHHEH IMIMHIpUYECKON pe3bObl MPUHUMAETCS B IpejesiaX: BepXHee MpeieiabHoe
otkioHenue (+0,12)... (+0,15), a HukHee npeneabHOe OTKIOHEHHe paBHseTcs 0.

TpybHas yununopuueckas pe3vba. Y CIOBHOE 0003HAYCHHE Pe3bObI COCTOUT U3 OYKBHI G,
0o003HaveHHsT pazMepa pe3bObl, Kilacca TOYHOCTH cpenHero auamerpa (4 wim B). Jlns neBoi
pe3s0BI mpuMeHseTcs yenoBHoe obosHavenne LH. Hampumep, G1Y/2LH-B—40 mnuHa cBuHYMBA-
HUS, YKa3blBaeMasl TPy HEOOXOUMOCTH.
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CoenuHeHnne BHYTPEHHEH TpyOHOW NWIMHAPUYECKOW pPe3bObl Kiacca TOYHOCTH A ¢
Hapy>XHOU TpyOHOU KoHMuYeckor pe3pboii mo 'OCT 6211-81 obo3nauaercst cneayromuM odpa-
3om: Hanpumep, G/Ry—1Y2-A.

[Ipu o6o3HaueHUM TOCAJOK B YHUCIUTENE YKa3bIBACTCS KJIACC TOYHOCTH BHYTpPEHHEH
pe3bObl, a B 3HAMeHaTele — HapyxHoit. Hanmpumep: G 1'/—A/B.

TpybHas xonuueckas pezvba. B o003HaueHUe pe3bObl BXOAAT OYKBBI: R — mis koHmue-
CKOI Hapy»XHOU pe3bObl, Rc — 111 KOHMYECKO# BHYTpeHHE! pe3bObl, Rp — /Ui MUIMHIpUYECKOM
BHYTpEHHEH pe3pObl U 0003HaUYCHHE pa3Mepa pe3nObl. Jlis neBol pe3bObl 100aBISIOTCS OYKBBI
LH. YcnoBuslii pazmep pe3pObl, a TAaKkKe €€ AUaMeTPhl, U3MEPEHHbIE B OCHOBHOM IIIOCKOCTH, CO-
OTBETCTBYIOT ITapaMeTpaM TPYOHOU LMJIMHAPUYECKON pe3bObl, UMEIOIIEN TOT K€ YCIOBHBIN pa3-
mep. [loaTomy neranu ¢ TpyOHOUW KOHUYECKOUW pe3b0oil TOCTATOYHO YacTO MPUMEHSIOTCSA B CO-
€IMHEHUSX C JETAIAMU ¢ TPYOHOW IMIMHIPUYECKOW pe3b0OoH, YTO 0OecredynBaeT TO0CTATOYHO
BBICOKYIO T€pPMETHYHOCTh coelnHeHui. Pe3p00BbIe coennuenus 0003HavaloTcs B BUAE Apoou, B
YHCIUTEE KOTOPOH yKa3bIBaeTcs OyKBeHHOE 0003HaueHNEe BHYTPEHHEH pe3bObl, a B 3HAMEHATe-
ne — HapyxHoi. [Ipumep o6o3HaueHUS:

%1 1-A
6357-81.

Tpaneyeuoanvras pe3vba. Y CIOBHOE 0003HAUCHHUE TPANCIeHAATBHON pe3bObl COCTOUT M3
OykB Tr, HOMHHAJIBHOTO OUaMeTpa, xona Pn m mara P. Hanpumep: Tr20x4LH-8H, rone LH —
o003HaveHue JIeBoi pe3bObl, 8H — 0CHOBHOE OTKIIOHEHHE PE3bObI.

[Iprn HEOOXOAMMOCTH BCIEN 32 OCHOBHBIM OTKJIOHEHHEM pe3bObl YKa3bIBaeTCs IJIMHA
ceuHuuBanus L (B Mm). Hanpumep: Tr40x6-8g—85; 85 — anuna cBuH4YMBaHMUS.

Pe3vba ynopnasa. O603naueHne pe3bObl COCTOUT U3 OYKBBI S, HOMUHAJIBHOTO JTUAMETpa,
nrara 1 ocHoBHOTO oTKiIoHeHHs S80x10-8H.

Jlis1 1eBOi pe3bOBbI 1ociie YCIOBHOTO 0003HaYeHUs pe3bObl yka3biBatoT OykBbl LH.

Jlnst MHOT03aX0THOH Pe3b0bl BBOJAT JTOTIONIHUTENIFHO 3HAYCHHWE XOJa COBMECTHO C OyK-
BO# P u 3HaveHwue mara. Tak, IByx3axoHas pe3nda ¢ marom 10 mm o6o3Hauaercs S80x2(P10).

IIpsimoyeonvras pe3vba He cTanAapTH3oBaHa. IIpu M300paxkeHUH MPSIMOYTOJIBbHOM pe3b-
OBl PEeKOMEH/IYeTCs BBHIYEPUMBATH MECTHBIA pa3pe3, Ha KOTOPOM IPOCTABIISIIOT HEOOXOIMMEIE
pa3Mepsl.

Cneyuanvhvie pezvouvl. Ecu pe3nba uMeeT ctaHaapTHBIM Mpoduilb, HO OTIUYAETCS OT CO-
OTBETCTBYIOUIEH CTaHJApTHOW pe3bObl AMaMETpOM WM ILIAroM, TO pe3b0a Ha3bIBaeTcs CIELu-
anpHOM. B aTOM ciiyyae xk 0003HaueHUIO pe3bObl goOaBisieTcs Haanuch Cn, a B 0003HAYECHUU
pe3bObl yKa3bIBAIOTCSA pa3Mepbl HAPYKHOTO JAMaMeTpa M miara pe3nobl, Hanpumep: Crn.M19x1/1.
Pe3n0a ¢ HecTaHgapTHHIM MpoduiieM U300pakaercs Tak, Kak 3TO MpejacTaBieHo B 1.9 Tabin.l, ¢
HaHECEHUEM pa3MepoB, HEOOXOAUMBIX JUIsl U3TOTOBIICHUS PE3bObI.

- BHYTPEHHsIs TpyOHas HMIMHApUYecKas pe3pda kiaacca TouHocTH A o I'OCT

Texnonoeuueckue nemeHmol p€3b6bl

]

kf 2 x45° - r - .
W, il
s £ )
E A
X .h 1‘5’ A R V\&f h-}
1 ¥ A L
...f 45° . 2 x45°
Puc.7

117



Koncmpykuyuu pe3v6oevix oemaneii u npumeHnsaemvle Mamepuavl

OcnosHule pe3bhoguble Kpenedxchvie 0emanu — 601mbl, BUHMbL, WNUTbKY, 2AUKU, d MAKH#Ce
watibvl u ycmpoticmaa, npedoxpansouue pe3boogvle coeOUuHeHUs om camoOmMEUHYUBAHUSA, 2deU-
Hble KoY.

bonmom (cMm. puc. 9, a) Ha3pIBaeTCs pe3b00BOE M3CIINE TUIUHAPUISCKON (MJIM KOHHYE-
CKOH) (GOopMbI, CHA0)KEHHOE Ha OJHOM KOHIIE T'OJIOBKOW, a Ha JPYroM pe3b0oi, Ha KOTOPYIO
HaBUHYMBAeETCH eatika. Ha puc. 14, 6 moka3aH BUHT.

-{f—'"-

SEFEEN \IA\\pets
8)

a) 6)
Puc. 9. Tunbl pe3b00BbIX COeTUHEHHIi: @ — 00JITOBOE; 6 — COeTHHEHHUE
BHHTOM; B, T — cO¢JUHEHHE INMUJIbKOii

Pe3p0oBoe m3aene nMIMHAPUIECKON (OopMBI, CHA0)KEHHOE Ha OJTHOM KOHIIE TOJIOBKOH, a
Ha JIpyroM pe3b00ii (raiikoi CIIyUT JeTajb), Ha3bIBACTCS BUHIMOM.

Bonrramu (puc. 9, @) CKpeIUISIIOT AeTaiu He O4eHb 0oJbIIoi TonmuHbel. OTBEpPCTUS B CO-
€IMHSAEMBIX JIeTAISIX BBIIOJIHIIOT HECKOJIBKO OOJIBLIETO AMaMeTpa, YTOObl MOKHO OBUIO JIETKO
BCTaBHUTH OOJIT, HE MOBpPeAUB pe3b0bl. C TOpIIAa TOJOBKY 00sTa 00TAaYMBAIOT HA KOHYC (CHUMAIOT
¢acky), yToOBI Cpe3aTh BEPUIMHBI YIJIOB MPU3MbI, KOTOPbIE MOT'YT CO3/1aBaTh 3aTPyIHEHUS IIPU
3axBaThIBAHUH KIIFOUOM. bonT Tpedyer i pa3MmemieHusl Talki MHOTO MECTa YTO yBEITHMYHBACT
ra0apuThl ¥ BeC KOHCTPYKIMU. 3aTO, IPH OOPBIBE OH JIETKO 3aMEHSETCH.

BUHT MOXeT UMETh TOJIOBKY pa3Hoi (OpMbI, B YACTHOCTH U IIECTUTPaHHYI0. BUHT BBep-
TBIBAETCSI B KOPIYC U TIOATOMY TpeOyeT Majio MecTa JUlsl pa3MELIeHUs, YTO COKpallaeT pa3Mephl
U Bec KoHCTpyKuuu. OnHako, npu cOopke, pe3bda B kopryce (B 0COOEHHOCTH YYT'YHHOM HJIU
QIIOMUHUEBOM) MOKET OBITh MoBpexieHa. [Ipu oOpbiBe TpyIHO U3BIEUb OCTABIIYIOCA B pe3bOe
4acTh BUHTA.

Pe3p0y y 00ATOB HakaThIBAIOT MM Hape3aroT Ha 3arOTOBKAaX, MOJYYEHHBIX TOpsyeil BbI-
caskoi 3 mpyTKa. BonThl Takke U3rOTOBISIOT U3 (HAaCOHHOTO MPYTKA (MIECTUTPAHHOTO WIH JIPY-
roro npoQuis) Ha TOKAPHO-BUHTOPE3HBIX CTAaHKAX WJIM aBTOMATax.

BoJsTel ¥ BUHTBI HAXOAAT MIMPOKOE IPUMEHEHNE BO BCEX OTPACISIX MAIIMHOCTPOCHHS IS
MOJIy4YEeHHUs Pa3beMHBIX coeTuHeHU. OHU CTaHIapTH30BAHBI.

Koncmpyxkmuenvie gpopmor 601mos u eunmos. I1lo hopme roloBKH OONTH U BUHTHI ObIBA-
10T C IIECTUTPaHHOU ToNoBKO# (puc. 9, a), kBagpatHoit (puc. 9, 6), munuHIpUYECcKOil (puc. 9, 8),
nonykpyriion (puc. 9, e), moraiiHo# (puc. 9, d) ¢ yriayOieHnueM Mol MEeCTUTPaHHBINA KITtoY (pHC.
9, e) Wiu cienUaANBbHYI0 OTBEPTKY (puc. 9, arc). IMeroTcs 1 [pyrue KOHCTPYKIIUH TOJIOBOK.

BounTel, Kak MpaBHIIO, IMEIOT TOJIOBKY, 3aXBaTHIBAEMYIO CHApY)KH MHCTPYMEHTOM — Ta-
€YHBIM KIIFOYOM, puC. 9, a, 6, BUHTHI — CIIEHAIbHBIM TOPLIOBBIM KIIFOUOM (pHc. 9, 6—orc) u ¢ 2o-
JIOBKAMU, TIPETIATCTBYIOIIMMH TPOBOPOTY BUHTA.

Tonoexu eunmog ¢ Hapyxcuvim 3axéamom. OOeceuuBalOT HAUOOJBIIYIO CHUITY 3aTSIKKH,
HO TIpH 3TOM TpeOyeTcsi Ooble MecTa s 3axBara Kirrodom. [llmpokoe pacnpocTpaneHne momy-
YuJIa MEeCTUrpaHHas rojoska (puc. 9, a,0), st KOTopoil TpedyeTcss MOBOPOT Ta€yHOro KiItoya Ha
1/6 obopoTta 10 mepexBaTa 3a CISAYIOIIUe rpaHu (MMPU YCIOBUHU, YTO KJIIOY HE IMEepEeBOpPAYNBACT-
csi). JIyis yMEHBIICHHOM MIECTUTPAaHHOW T'OJOBKHM HY)KHO MEHBIIE MECTa JJS pa3MeUIeHus. JTo
MO3BOJISIET CHU3UTh MAcCy KOHCTPYKIMU. B ycla0BHsAX 4acTOro 3aBUHUMBAHUS U OTBUHUYUBAIOT U
IpY HAJTMYUU CBOOOJHOTO MPOCTPAHCTBA JJIS TOBOPOTA KIIIOYA MPUMEHSIOT KBAJPAaTHBIE TOJIOB-
KH, KOTOpBIE IIPU TEX K€ rabapuTax UMEIOT 0oJiee UPOKUE IPAHHU.

Tonosxku ¢ mopyosvim 3axéamom. MOXHO pasMeliaTb B YIIIYOJNCHHSX, YTO YITydIlIaeT
BHEIIIHUI BUJI, YMEHBIIAET radapuThl U CO3/1aeT yA00cTBa 00CIy)KMBaHUS MalllMHbL. B 3aBucH-
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MOCTH OT ()OPMBI IPUMEHSEMOTI0 HHCTPYMEHTA TaKHE T'OJIOBKHU BBIITOJHSIOT: O BHYTPEHHHUM IIle-
CTUTPaHHUKOM (cM. pHc. 9,e). IUIHIIEeM 10 OOBIYHYIO OTBEPTKY (CM. puc.9,6) WK ¢ KPEeCTOBBIM
IIJTMLEM I0]] CTICIHATIbHYI0 OTBEPTKY (cM. puc.9, o). BUHTBI ¢ BHYTpEHHHM IIECTUTPAHHUKOM
00CITY’)KUBAIOTCS] IPOCTHIM KJIFOYOM B BHJIE M30THYTOTO O] MPSMBIM YTJIOM IpPYyTKa IIECTUTPAH-
Horo npodwuis. Illupokoe nmpruMeHeHnEe BUHTOB C BHYTPEHHHM IISCCTUTPAHHUKOM OOBSCHSETCS
TEM, YTO IMPOYHOCTh TPaHEW MIECTUTPAHHOTO OTBEPCTHS MEHBIIE MPOYHOCTU CTEPXKHS BUHTA, U
€ro HEBO3MOXXHO 00OPBATh IPH 3aTSHKKE, a MPOLECC 3aTSHKKH JIETKO MOIAAETCS aBTOMAaTH3aLUH.
["0JI0BKM BUHTOB JJIsl 3aBUHYMBAHUS OTBEPTKOH (CM. pHC. 9,e) MOTYT ObITh LHMIMHIPUIECKUMH,
HOJYKPYIJIBIMH, TOTAaHBIMH WM TOJYNOTaHBIMU. ['OJIOBKM C KPECTOBBIM HUIMIEM (CM.
puc.9,01c) 6osiee COBEPIICHHBI, TAK KAK TAKOH IIIHII JTyYIIIe COMPOTHBIISIETCS OOMSTHIO.

T'onosxu, npensmcmayiowue npogopomy. Ilogpasaenstor Ha TOJIOBKY CIEIUATBHON Gop-
MBI, 3aKJIa/IbIBAEMbIC B THE3/1a, MM TOJIOBKH C JABYMS MapayjieIbHBIMU pa0OYMMHU TpaHIMH, 3a-
KJIaJ{bIBACMBbI€ B 11a3bl, ¥ KPYTJIbIC TOJOBKU C YCUKOM, BBI3BIBAIOIINE OOMSTHE JACTaIIH.

PERER
kX QG@@

Puc. 9. Buabl 60.11TOB M BUHTOB

~
-

KoH1pl 00JITOB ¥ BHHTOB BBINMONHSAIOT TUIockuMH (puc. 10, @), ¢ KoHWYecKoil (ackoi
(puc. 16, 6) unu chepudeckumu (puc. 16, ).

Sy

Puc. 10. KoHCTpyKTHUBHBIE 3JIEMEHThI 60JITOB, BUHTOB U INIMUJIEK

B 3aBucumoctu ot GopMbl CTEpKHS OONTHI M BUHTHI OBIBAIOT C HOPMALbHbIM CHEPIHC-
nem (puc. 11,a); ¢ noozonosxom (puc.11,6); c TouHO 0OPAOOTAHHBIM VMONUJEHHBIM CIMEPHCHEM
JUTS TIOCTAaHOBKH 0€3 3a30pa B OTBEPCTHE M3-TIOJT pa3BepTku (puc.ll, B); co cmeporcnem ymenvuien-
HO20 Ouamempa HEHAPE3aHHOW YacTH IS MOBBIIICHUS YIPYroil MOAATIMBOCTH U BBIHOCIUBOCTH

IpyU JMHAMUYECKUX Harpyskax (puc.11, r).
a) 6) B) 1)

:!:1
i
1)

Puc. 11. ®opmbl cTep:kHA 001TOB ¥ BUHTOB

B 3aBHCHMOCTH OT TOYHOCTH U3TOTOBJICHUSI OOJITHI ¥ BUHTBI BBITOTHSIOT HOPMAILHOU U HO-
6blUleHHOl TOYHOCTH.

B 3aBrCHMOCTH OT Ha3HAYEHUS OOJITHI M BUHTBI OBIBAIOT 00Uf€20 HAZHAUEHUs, YCMAHOBOY-
Hble U CneyudibHble.

Bunmul, nokazannvie na puc. 12, naswvigaromcs ycmanogounvimu. VIX NMPUMEHSIOT IS
duKcaluy MOJOXKEHHs JeTaliell W MPeJOTBpAIICHUs WX CABHUra, HAMpPUMEp, NPU COSAUMHEHUU
JIBYX BaJIOB C MOMOIIBIO BTYJIKH M IIIMOHOK, OCeBas (pUKCAIs BTYJIKH OTHOCHUTEIHHO Baja
OCYIIECTBIISIETCS C TOMOIIBIO0 YCTAHOBOYHBIX BUHTOB. BUHTHI ¢ TuiockuM ToprioM (puc. 12, a)
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MOYKHO TIPUMEHSITh TIPY MaJlOW TOJIIMHE JeTaNel; ¢ KOHHUeCKuM (puc. 12, 6) u cTyneH4aThIMU
(puc. 12, 6, 2) — nans netaneil, UMEIOMIUX TPEIBAPUTEIHLHOE 3aCBEpIMBAHUE. Y CTAHOBOUYHBIC
BUHTBI U3rOTABJIMBAIOTCS HEOOIBIION IIMHBI C pe3b00i 10 Beel miHe. BUHTHI ¢ 3aCBepIICHHBIM
KOHIIOM (puc. 18, 0) UCTIOIB3YIOT COBMECTHO C IIIAPUKOM).

I Al

a) 6) 8) 2) 0)

Puc. 12. YcraHOBOYHBIE BUHTHI

K cneunansabiM O6ontam oTHOCSTCS (yHIameHTHbIE (puc.l3, a), G0NTHI KOHYCHBIC IS
OTBEpPCTUH U3 — MOJ pa3BepTkH (puc. 13, 6), Tpy30BbIe BUHTHI (PHIM-00JTHI, puc. 13, B) U MHOTHE

JIpyTHe. )

Puc.13. Ilpumepsl cniennaJbLHBIX H0JTOB

HInuneku. Ha puc. 9, 6, ¢ mokazana mmwibka. LIMuIskH MPUMEHSIOT, KOT/Ia MO KOH-
CTPYKTHBHBIM OCOOEHHOCTSIM COEIMHEHHH YCTaHOBUTH OOJIT WJIM BUHT HEJNb3sl U KOT/1a 0 yCIIo-
BHIO JKCILTyaTaluu TpedyeTcst yacras pa3dopka U cOOpKa COeMHEHUs JeTallel, 0/Ha U3 KOTO-
PBIX UMeeT OOJbLIYI0 TONMIUHY. [IprMeHeHre BUHTOB B 3TOM CiIydyae IPHUBENO Obl K MPEXIeBpPEMEH-
HOMY M3HOCY pe3bObl JeTalli IPY MHOTOKPATHOM OTBUHYMBAHHMM U 3aBUHUYMBaHUU. [Ipu nuHamu-
YEeCKMX Harpy3kax MpOYHOCTh LIMHJIEK BBIIIE, YeM NMPOYHOCTh 00aTOB. LINnibKy BBUHUMBAIOT B
JleTaab MpY MOMOIIM T'aliK¥, HABUHYEHHOM MTOBEPX APYrou raiKu WM MPU MOMOIIU CIIEIHAIBHO-
ro HINWIBKOBEPTA.

HInunbpka — pe3pOoBoe H3AeNue MUIMHAPUYECKON (OpMbI, UMerolee ¢ 000UX KOHIIOB
pe3bObI, OJJMH KOHEI KOTOPOil (rojIoBKa) BBUHUMBAETCS B JI€Tallb, Il YETO UMEET C 3TOH CTOPO-
HBI TYTYIO Hape3Ky, a Ha JIpyroil HaBUHYMBaeTcs raiika. PespboBoe u3aenue, mnokazaHHOE Ha pUC.
14, 2, MOXHO Ha3BaTh OOITOM-IITUIBEKOMN.

[Ipu pa3dbopke cBUHUMBAETCS TOJBKO raiika U Tyrasi pe3pda B KOpIyce He MOBPEXIaeTCsl.
HInmibku peKOMEHAYeTCsl IPUMEHSTh IPU UYTYHHBIX HIIM aTFOMUHHEBBIX KOPITycax.

HInmuaeku aensat Ha aBa tama mo 'OCT 11765-81: ¢ mporoukoii (puc. 15, a); 6e3 mporod-
KH, cO cOerom pe3bObl Ha 0ca0YHOM KoHIe (puc. 15, 6). OnuH KoHel MINMUIBLKYA BBUHYUBAETCS
B TE€JIO JIeTaJld 10 OTKa3a C 3aTsHKKOM Ha cOer pe3bObl (IIMuiibka BBUHYMBAETCS, HAIPUMED, C MO-
MOIIBIO IBYX T'aek, puc. 25, a). Jluamerp pe3pObl Ha 000MX KOHI[AX IIMUJIBKH, KaK MPaBHIIO, OJIH-
HAaKOB. ljpy6HHa BBUHYMBAHUS |y 3aBHCHT OT MaTepuaa JAeTalu, ONpeaesiseTcs mo tadi. 5.

HllE==

Puc. 15. KoHCTpyKIIUM IINUJIEK
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Tabauma 5. MUHUMAJIBHAA OTHOCHUTEJbHAS [JMHA 3ABUHYUBAHMUA |m
HINuieK (BUHTOB), U3r0OTOBJIEHHBIX U3 PA3JIMYHbIX MATEPUAJIOB

B KOpHYycC

% crans- l,/d IIpY MaTepuae Kopryca (e, Mlla)
HOMU HINUIBKH C Nro- bp 4 C
(BunTa), Mlla Talb PATIOMUHUN |OH3a YI'YH WIYMUH
(3 |(360-400) (25 |(180- (160-
00-400) 0-200) 250) 200)
400-500 0, 0,8- 1,2 1, 1,
8-0,9 0,9 -1,3 3-1,4 4-2,0
900-1000 1, 1,6- 1,8 1, 2,
6-2,0 2,0 -2,2 8-2,2 0-2,5

Tatixu. BoATHI ¥ IWIBKKA CHA0KEHBI TaKaMU.

laiiku umeroT paznuunyro ¢opmy. Hanbomnee pacrpocTpaHeHs! ecTurpanHbie raiiku. Ha
puc. 16 mokasaHbI MIECTUTPAHHBIC TAHKH, IPUMECHICMbIC B MAIIMHOCTPOCHHUH: @ — C OJTHOM (pac-
KOH; 6 — ¢ oJHOMU (hackoi U MPOTOUKOM; 8 — MPOPE3HBIE; 2 — KOPOHYATHIE. Y KOPOHYATHIX rack
JUTSL YCTAHOBKH CTOTIOPHBIX IITUTMHTOB BBIMTOJIHEHBI Mpope3n. IMEIOTCS U Apyrue KOHCTPYKTHB-
HbIC PAa3HOBUJIHOCTH IIECTUTPAHHBIX rack. B 3aBHCHMOCTH OT BBICOTHI IICCTUTPAHHBIC TaHKH
OBIBAIOT HOPMaJbHEIC, BBICOKHME M HU3KKE. BBICOKUE Trailku MPUMEHSIOT TIPU YacThIX pa30opkax
u cOopkax Juis yMEHbIIEHUs U3HOca pe3bObl. [Ipope3Hbie 1 KOpOHUYATHIE TalKK TaKXkKe BBIMOJ-
HSIOT BBICOKUMH. B 3aBHCHMOCTH OT TOYHOCTH M3TOTOBJICHUS IIECTUTPAHHBIC TalKH, aHATIOTUIHO
0onTam, OBIBAIOT HOPMATHHOUW U MOBBIIIEHHOW TOUYHOCTH. JlJIsl KpereHus MOAIIUITHIKOB Kade-
HUS, PYJIEBOTO YCTPOHCTBA B BEJIOCHUIIEAAX, MOTOIMKIIAX M JPYTHMX MAIIMHAX MPUMEHSIOT KPyT-
Jble Taku co numnamu (puc. 16, 0). [Ipu yacToM OTBUHYMBAHUY U 3aBUHYUBAHUU C HEOOJBIION
CWJIOH 3aTsKKU IPUMEHSIOT Taiiku-0apamiku (puc. 16, e, orc).

#)

Puc. 16. KoncrpykrusHbie popMbl raex

anizesne

a)
9)

tins

2k
|

5 S
o

CrIT

6) 8)

*)

Puc. 17. I'alikn

2

ez

3)

Ha puc. 17: 6 — mecturpannas raiika ¢ AByms gackamu Ui OOJBIINX OCEBBIX HArpy30K;
2 — TIeCTUTpaHHas raiika ¢ OgHOW (acKOH sl HE3HAYUTEIBHBIX OCEBBIX HArPy30K; o — IIIe-
CTHIpaHHAas raiika ¢ TIyXuM pe3bOOBBIM OTBEPCTHEM; 3 — IIECTHUTPAHHAs raiika ¢ OypTUKOM; U
— KpyIJias raiika ¢ HakaTKo# U yriryOJieHueM MoJ KIII0Y; K — KpyrJias raiika ¢ OTBEpCTUsIMU Ha

TOPLE MO KIIIOY.
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Pesvbo6oe coedunenue necmanoapmuvimu demanamu. IIoMuMo pe3pOOBBIX COCTUHEHUH,
OCYIIECTBIIIEMBIX ITPH MOMOIIH CTaHJAPTHBIX KPEMEKHBIX JeTajel, HaXOAAT MINPOKOe mpuMe-
HEHHE Pe3b00BBIE COCIMHEHHS], B KOTOPHIX pe3b0a BBHIMOIHAETCS HEMOCPEACTBEHHO Ha JCTANX,
BXO/IAIINX B COEANHECHUE.

Ha puc.18 npeacraBieno coeauHenue Tpyosl 1 co mTynepom 2, oCyliecTBIsieMble pU
MOMOIINM HAKUIHOM Taliku 3 M BTYJIKH 4, IPIKUMAIOIIEH KOHUYECKYIO Pa3BaJIbIIOBAHHYIO YacTh
TPYOBI K IITYILIEPY.

[
T

; - _ :_ J | &A*\ihl

ATERIL

Puc.18

Mamepuansi pezvboguix demanetl. Ilpu BeIOOpe MaTepuana Ui pe3bO0OBbIX AeTanel ydu-
THIBAIOT BEIMYMHY M XapakTep Harpy3ku (CTaTHYecKas WM IMEpPEeMEHHas), YCJIOBUsI padOThI
(Temnepatypy, KOPpO3HIO U T. [1.), CIIOCOO U3rOTOBJICHUS.

CrannapTHbIC KpETeKHbIE U3/IeNUsl 0OIIEr0 Ha3HAYCHUS! M3TOTOBIISIOT U3 YTIEPOIUCTHIX
craneit Tuna cranb 10 — cranb 35. OTH cTanu, Mo3BOJISAIOT U3TOTOBUTH OO0JIbIINE TAPTHH OOJITOB,
BUHTOB, Ta€K METOJIOM XOJIOJHOM BBICAJIKH C TOCJENYIONIeH HakaTKOW pe3bObl. JlernpoBaHHbBIE
cram 35X, 30XI'CA npuMeHSIOT 1715 BBICOKOHATPYKEHHBIX JeTaJIel NPU NIEPEMEHHBIX U YAAp-
HBIX Harpy3kax. MexaHudecKkue CBOMCTBA KPEMEKHBIX U3JIETIUN ONPEIEIAIOTCS KaK MaTEPUAIIOM,
TaKk U TexHoJoruen m3roropiaeHus. CTaHAApPTOM MPETyCMOTPEHO M3TOTOBJICHHE CTAIBHBIX 00JI-
TOB, BUHTOB W MMWIEeK 12 kiaccoB mpoyHocTH oT 3,6 g0 14,9. IlepBoe uncio, yMHOKEHHOE Ha
100, yka3piBaeT MUHMMaJbHOE 3Hau€HHE BpeMeHHoro compotusnenus (Mlla), a npousseneHue
nepBoro Ha BTopoe u Ha 10 — npenen tekydectu (Mlla). Hampumep, knaccy npounoctu 5.8 co-
oreerctByeT 0, = 500 MIla u o, = 400 Mlla. /lexopaTuBHBIE BUHTBI ¥ TaliKH BBIIIOJIHAIOTCSA U3

IIBETHBIX METAJUIOB M TlacTMacc. BbIOOp MarepuasnoB, Kak U BCEX MapameTpoOB Pe3bOOBBIX CO-
€MHEHUH, OTpeeseTCs PacCu€TOM Ha IPOYHOCTD.

Hszobpascenue na yepmedicax pazvemuvix coeounenuu. FOCT 2.315-68 npenycmaTtpuBa-
€T YIpOIIEHHBIC U YCIOBHBIE M300pakeHus Kpel9) pe3pba moka3piBaeTCs IO BCEH JITHHE CTEPIK-
HS KpenexxHo! pe3bOoBoit neranu. dacku, CKPYIiIeHus, a TaKXKe 3a30pbl MEX]y CTEp)KHEM JieTa-
JW W OTBEPCTHEM He m300pakatoTcs. Ha BHIax, MOTYYeHHBIX MPOCIUPOBAHHEM Ha TUIOCKOCTH,
NEePIEHINKYISIPHYIO OCH Pe3bObl, pe3pda Ha CTepKHE M300pakaeTcsl OAHON OKpPYKHOCTBIO, CO-
OTBETCTBYIOIIEH Hapy>KHOMY AHaMeTpy pe3bObl. Ha aTux ke Buaax HEe M300pa)karoTcsl IIai0bI,
IPUMEHEHHbIE B COSJIMHEHUU.

Coeounenue bonmom ynpowennoe. ' OCT 2.315—68

fth
M

Puc.19
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[Ipu n300paskeHnn OOJITOBBIX COEAMHEHUN pa3Mephl 00JITa, TAKKA W MIalObl OepyTCs 10
cootBercTBYomMM ['OCTam. Ha yueOHBIX cOOPOYHBIX UepTEXax, C IEebI0 SKOHOMUU BPEMEHH,
00JIT, TaliKy U a0y peKOMEHIYeTCsl BRIUEPUYMBATh HE IO BCceM pa3Mepam, B3sAThiM u3 ['OCTa, a
TOJILKO IO €ro TUaMeTpy M JjuHe cTepkHA. OcTaibHbIE pa3Mepbl OOBIYHO ONPENENAIOTCS 110
YCIIOBHBIM COOTHOILIEHUSIM 3JIEMEHTOB 00JITa M TaliKi B 3aBUCUMOCTH OT JIMaMeTpa pe3bObl.

Coeounenue wnunvxou ynpowennoe. I OCT 2.315—68

Puc.20

ITpu BeIYEpUUBAHUN HAa COOPOUYHBIX YEPTEkKAX INMUICUHOTO COCAUHEHUS PEKOMEHTYETCS,
KaK MpH O0JITOBOM COCIMHEHUH, T0JIb30BATHCS YCIOBHBIMU COOTHOIICHUSMH MEKIY AMAMETPOM
pe3bObI d ¥ pasMepaMu JIEMEHTOB T'aliKU | [IaHOBI.

Juny |1 BBUHUYMBaeMoro (1oca0uHOr0) KOHIA MIMHJIBKHA BBIOMPAIOT B 3aBUCHMOCTH OT
Marepuaa IeTajH.

Coeounenue sunmom ynpowennoe. I OCT 2.315—68

B BuHTOBOM CcoenuHeHuu (puc.26), Kak U B IITUICYHOM, pe3b00Bast YaCTh BUHTA BBUHYH-
BaeTCs B pe3b00BOe OTBepCcTHE jeTanu. [ panuiia pe3bObl BUHTA JTOJIKHA ObITh HECKOJIBKO BBIIIE
JMHUAU pazbeMa JeTajiei. BepxHue aetanu B OTBEPCTUSX Pe3bObl HE MMEIOT. MeXIy STHMHU OT-
BEPCTHUSIMH U BUHTAMU JIOJDKHBI OBITH 3a30DHbI.

Puc.21

Llaii6w. Tlon raiiku, roJOBKH OOJNTOB U BUHTOB, KaK MMPaBUIIO, YCTAaHABIUBAIOT IANHOBI.

Hasnauenue waiio — yeenuuenue onopHol N0O8epXHOCMU U npedoXpanerue oemarel om
3a0upos.

Jlnst cronopenus: (KOHTPOBKM) CIyXaT cheluaibHble maiiosl. Hanbonsinee pacnpoctpa-
HEHHE B MAIIWHOCTPOCHHWW TOJYYWIH MaiObl Kpyrieie (puc. 22, a). IlepBble M3rOTOBISIOT
IITAMIIOBKOH, BTOpbIE 00pabaThIBalOT HAa TOKAPHBIX CTAaHKaX. ToJIIMHA a0kl M HapYKHBIH
JTUaMeTp 3aBUCAT OT JAraMeTpa pe3nooBoro miaenus. [11ai0y miockyro KBagpaTHYIO WIH 0CO00H
dopmel (puc.22, 6) IPUMEHSIOT A CTONOPEHUS TallKW; KPYIIIYIO JIEIECTKOBYIO (pHC. 22, 8) —
JUTSL CTOTIOPEHHSI KPYTIIBIX TaeK CO NITUIIAMU; KPYTIYIO MPYXUHHYIO (pHC. 22, 2) — ISl CTOTIOpe-
HUs Mo0bIx raek. [aitObl mpyxunHble u3rotaBnuBatoTces uz Ct.65I° ¢ TepmMooOpaboTKOil, OT-
riuOHBbIE TUIACTUHBI U IPOBOJIOKA AJIs 3aBsi3bIBaHMs - U3 CT.1.
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Puc.22. ll1aii0ob1

Taeunvie 3amxu. Bo uzbescanue camoomeuHuusanus 2aex, 8UHMO8 NPUMEHAIOM 0CcoObie
YCMpOoUCcmea, Ha3vleaemble 2aeyHbIMU 3AMKAMU.

Cy1iecTByeT 04€Hb MHOT'O CIIOCOOOB CTONOPEHHUS (KOHTPOBKHU) MM IIPEJOXPAHEHUS TaeK
OT caMOOTBMHYMBaHUsI. CaMOOTBUHYMBAHUE Pa3pylIAET COCAUHEHUS U MOXKET IIPUBECTH K aBa-
puu. [IpenoxpaneHue oT caMOOTBUHYMBAHUS BaXKHO JUISl MTOBBILLIEHUS HA/IEXKHOCTH PE3bOOBBIX
COCIMHEHHMI U COBEPIIEHHO HEOOXOAMMO MpH BUOPAILMSIX, MEPEMEHHBIX M yIAPHBIX Harpy3kax.
BuOpanuu noHukaT TPeHUE U HAPYLIAIOT YCIOBUE CAMOTOPMOKEHHS B pe3boe.

1. Cronopenue AOMOTHUTEIBHBIM TpeHueM (puc.28), 3a CUET CO3AaHUS JOTOIHUTEIbHBIX
CHWJI TPEHUS, COXPAHSIOUINXCS MPU CHATUU C BUHTA BHEUIHEH HArpy3ku (KOHTpraika, BOCIIPHHH-
Marolasi OCHOBHYIO OCEBYIO HArpys3Ky, M OCHaOJsIoIIas CHIy TPEHHUS W 3aTsHKKU B pe3bde oc-
HOBHOM raiiku, HeoOXouMa B3aWMHas 3aTsDKKa T'aeK; CAMOKOHTPSIIUECS Tailku ¢ pajuaibHbIM
HATATOM Pe3bOBI IMOCIIe Hape3aHUs Pe3bObl M TUIACTUYCCKOTO 00KATHS CIICIIHATBLHON IMIEeHKH rai-
KM Ha 3JUIMIIC; CAMOKOHTPSIIINECS FallKK C HECKOJIbKUMU paJiiajbHbIMU MIPOPE3SIMU; TalKH C MO-
JMaMHIHBIMHU KoJibLIaMu 0e3 pe3bObl, KOTOopas Hape3aeTcsi BUHTOM IIpU 3aBUHUYMBAHUU, oOecrie-
YUBAIOT OOJBIINE CHUIIBI TPEHHS, B BUHTE MPUMEHSIOT MOJIMaMUIHYIO0 NMPOOKY; KOHTpraiika 1aH-
rOBOI'0 THUMA (CBEpXY) IPU HAaBUHUYMBAHUU 00KMMAETCS Ha KOHMYECKOI MOBEPXHOCTH; apOYHOTO
Tumna (CHU3y) NMpU HABUHYMBAHUU pPa3THOaeTcs U PACKIMHHUBAET Pe3b0y; MPYKUHHBIC MIAiOBbI,
YCUJIMBAIOIIME TPEHHE B pe3b0e; MPYKUHHbIE IIal0bl ¢ HECKOJIBKUMHU OTOTHYTHIMHU YCHKaMH;
criellMaibHble BUHTHI Yepe3 MEAHYI0 WM CBUHIIOBYIO MPOKIAJKY WIN I1e(pOPMHUPOBAHUEM Tailku
C IIPOPE3sIMH, NMEPIEHIUKYIISIPHBIMHA OCH, IPUMEHSIOT IPU CIOKOWHBIX Harpy3Kax.

Puc. 23. Ctonopenue 3a C4ET JONOJIHUTEIBHON CHJIbI TPEHUS

2. CtonopeHHe CrenualbHBIMU 3alUpaOIUMH dJIeMeHTaMH (puc.24), MOJHOCTBIO HC-
KITIOYAIOUIMMH CaMOIPOU3BOJIbHBIA MpoBopoT raiku (mwmiuHTel [OCT 397-79 crubaembie us
IIPOBOJIOKH MOJIYKPYTJIOTO CEYEHMSI MJIOCKUMHU CTOPOHAMM BHYTPb, UX BBINAJECHUIO IIPENATCTBY-
10T TIETJISL M pa30THYyThIe KOHITHI, manob! ¢ mankamu ['OCT 3693/95-52, ogHa U3 KOTOPBIX OTTH-
OaeTcs MO TpaHU raiiku, a Apyras MO TPaHU [ETad, CTONOPEHUE TaKUMH IaiidaMu, Kak U
MITUTMHTaMH, BEChMa HaJAEKHO M IMUPOKO pacrpocTpaHeHo; maiosl ¢ mankamu ['OCT 11872-80
CTOMOPAT TaKU CO HUIMLIAMH TPHU PETYJIUPOBKE MOALIMIIHUKOB Kau€HUsI HA Bally, BHYTPEHHUI
HOCHUK OTTruOaercs B KaHABKy BMHTA, a HapYXXHbIE JIAIIKW — B HUIMIBI TallkK; 0OBA3Ka rOJIOBOK
00JITOB MPOBOJIOKOI uepe3 OTBEPCTHsI B IPYMIOBBIX COCAMHEHUSX C HATSDKEHHEM IPOBOJIOKH B
CTOPOHY 3aTSKKH OOJITOB.
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Puc. 24. CTonopenue 3anMparIuMH 3J1eMeHTaAMH

3. U, HakoHeI, CTONOPEHHE MOYKET BBIIOIHATHCS TAKXKe IIIACTHYECKUM Je(hOpMHUPOBAHH-
€M WJIM TIPUBAPKOM MOCTIE 3aTSKKH.

Beimie onmcanel HEKOTOpBIE KOHCTPYKIIMM TaeyHBIX 3aMKOB (cM. puc. 22, 6— o). Ilpu
yCTaHOBKE KOHTpraiiku 2 (puc. 25, a) co3maercs JOMOTHUTEIHHOE HATSKEHNE U TPEHUE B pe3boe,
IIO3TOMY CaMOOTBHHYHMBaHUE raiiku 1 3arpynusercs. [Ipu ycraHoBKe NMpyXKMHHOH IIaiObI (cM.
puc. 25, 2¢) caMOOTBHHYHMBAHKE HCKIIIOYAETCS 32 CUET YNpyrocTy maiiosl. Kpome Toro, ynpyrocts
9TOM 1aii0bl 3HAYUTETFHO YMEHbINAaeT BuOpanuu raiiku. [Ipu yctaHoBke mmiuHTa (puc. 25, 6, 8)
WIA TpU OOBSI3KE TPYNIBI OOJNITOB MPOBOJIOKOW (pHC. 25, 2) Taiika >KeCTKO COCIHHSIETCS CO
cTepkHeM Oonra (ImwibKu). MHOT/Ia raliky JKECTKO COSIMHSIOT C JIETaIbi0 C TIOMOIIBIO CIICIH-
aNbHOU maﬁ6b; (Ci\\/l. puc. 22, 6), muianku (puc.25, 0) u T. 1.

2

Puc. 25. KoHCcTpyKIIMHU FaeYHBIX 3aMKOB

Ilopaook npoekmuposanus pe3v006blX cOeOUHEHUIL

1. Marepuan 6oaTa WM MINUIBKY BHIOUPAIOT B 3aBUCUMOCTH OT YCIIOBHM paOOTHI.

2. OnpenenstoT BHEIIHUE JEHCTBYIOIINE HAIPY3KH.

3. 3anmaror BenmunHy kodddumnmenra y = 0,2 — 0,3.

4. OnpenensroT yCUIMe 3aTSHKKU U BEJIMYMHY PaCUE€THON Ha TPY3KH.

5. OnpenensitoT BHYTpeHHUI auameTp Oonta (IIMUIBKH) U OKPYIJISIOT 10 CTaHAApPTHOTO
3HAYEHUSI.

6. BBIMONHAIOT TPOBEPOUHBIN pacyeT, I71e ONpeAesoT MOAATINBOCTh 00NTa U JIeTaeil u
BennunHy y . Eciu momydeHHoe y OnM3KO K BHIOpAaHHOMY, TO pacdeT 3aKaH4MBAIOT, €CIIH pa3-

HHUIAa 3HAYUTCIIbHAA, TO paCy€T IMMOBTOPAKOT C HOBBIM 3HAYCHUEM Y .
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IIpakTuyeckoe 3ansaTue Ne 25
BaJibl u ocu. PacueTr Ha MPOYHOCTH, KECTKOCTh.

Bormpocs! ju1st OATOTOBKH K CEMUHAPY:
1. Ban.

2. Ocw

3. Pacuer BanoB u oceii Ha MPOYHOCT.
4. PacueT Ha XKECTKOCTb.

IpakTuyeckoe 3ansiTue Ne 26
Omnopsl.

BOHpOCLI IJI IIOATOTOBKU K CCMUHAPY:

1. IToAMMITHUKY CKOJIBKEHUS

2. Omopsl Ha TIEHTpax

3. IloamMIHUKY KaueHUs..

4. Hampasisitomue.

5. Cma3ka orop ¥ HanpapJIAIOIMINUX
6. YinotHeHus

IIpakTuyeckoe 3anaTue Ne 27
My¢rbI.
Yupyrue 3j1eMeHTbI (IPYKUHBI).

Bonpocs! 1t MOATOTOBKY K CEMUHAPY:
1. MydTs!
2. Yrpyrue 351eMeHTbI
3. IIpyxuHsbI
IIpakTnuyeckoe 3ansitue Ne 28
Penykropsl

Bomnpocs! 1151 TOATOTOBKM K CEMUHApY:

1. Peaykropsl
2. Pacuert penyKTOpoB

IIpakTnyeckoe 3ansaTue Ne 29
CrangapTHble 1eTajam

Bomnpocs! 1151 TOATOTOBKY K CEMUHAPY:

1. CraHgapTHbIE AeTalu
2. Pacuer crangapTHbIX neranei

IpakTunyeckoe 3ansiTue Ne 30
KHonku, pyKoSITKH, TA0JUYKH J1JIA PUOOPOB.

Bonpocs! 1t MOATOTOBKY K CEMUHAPY:

1. Kaomnku

126



2. PykosiTku
3. Tabmuuku 17s mpuOopoB

IIpakTnueckoe 3ansaTue Ne 31
YciaoBHbIE 3HAKU HA Ipudopax

BOHpOCH AJId ITIOATOTOBKH K CEMHUHApPY:

1. YcnoBHBIC 3HAKH Ha MPUOOpax
2. YCIOBHBIC 3HaKH - CTaHJAPTHI

IIpakTuyeckoe 3ansiTue Ne 32 _
THUITOJIOT' YA KOHCTPYKIIUHU

3agaun:

1. [T03HAKOMUTHCS C TCOPETUICCKIM MATEPHAIIOM, U3JI0)KCHHBIM B METOTHYECKUX
yKa3aHMsIX.

2. [ToAroTOoBUTHCS K CEMHUHAPY.

3. OTBeTUTH Ha KOHTPOJIbHBIE BOTIPOCHI.

Teopemuueckasn yacmeo
Kinaccupukanus MmexaHusMoB M KOHCTPYKIUil. OCHOBHBIE THIIBI KOHCTPYKIUA
3HaHUEe THUIIOJIOTHH KOHCTPYKIUN HEOOXOAUMO ISl OPUEHTAIMH MTPOSKTUPOBILIMKA OTHO-
CUTEJIFHO MECTa HOBOM pa3palOTKU B PsiTy MOJAOOHBIX, MTO3BOJISIET N30€KaTh OIMTMOOK MIPUHIIUITN-
aJIBHOTO IJIaHA U OTKPBIBAET BO3MOKHOCTh PEIICHHS] HEKOTOPBIX CIOKHBIX 3a/1a4 M0 aHAJIOTHH -
Ha OCHOBE MCITOJIb30BAaHMS OITBITA ITOKOJICHHUH MMPOCKTUPOBIIUKOB.

Kakx xnaccudummpoBateh KOHCTpykiuu? MccnemoBarenu mpeniarailoT caMble pa3HbIE
MPUHIMUIIEBI JCJICHUA Ha KJIACChl, THUIIbI U T.I. Paznnuaror KOHCTPYKIHH U 11O MAaTCpHATY U TCXHO-
JIOTUU W3TOTOBJICHMS: JIEPEBSIHHBbIE KOHCTPYKLUHU, THYTOKJIEEHBIE;, UM JETANIN JIUTHIE, TIPECCO-
BAaHHBIC, HITAMIIOBAHHBIC.

OcHoOBHbIE THIIBI KOHCTPYKIHIi, IPOCTPAHCTBEHHAsl CTPYKTYpA.
- C IPOCTPAHCTBEHHOI cXeMOii (MOHOJIUTHBIE U pelieTYaThie)
MOHOIUTHBIE KOHCTPYKIIMH — IPAKTHUECKU «OectIoBHbIEY. O0IaaatoT HaIeKHOCTBIO,
JIOJITOBEYHOCTBIO.
PemeruaTtbie KOHCTPYKIMU — (epMbI, MaUYThl, OAIIHU — U3TOTOBJISIOT IPEUMYIIECTBEH-
HO U3 IPOKATHBIX 3JIEMEHTOB; THYThIE M CBapHbIE MPO(UIN UCTIOIB3YIOT B MEHbIIeH cTeneHu. K
pelIeT4aTbIM KOHCTPYKIUSAM OTHOCST TaK)Ke apMaTypy kene300eToHa — CETKH, IUIOCKUE U Tpo-
CTPaHCTBEHHBIE KapKaChI.
- ¢ 000c00/1eHHBIM 00bEMOM (KapKaCHbIE, KOXKYX, Kopnyc, QyTJasp)
Kapxkac BbInoiHseT Hecymue QpyHKIUH.
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Puc. 1. Kapkac

Koxxyx 00bIYHO BBINOJHSAETCA U3 Kese3a UK JepeBa. CIyKUT JUIsl H30JISLUU MALIUH, UX
yacTel WM YacTed 3aBoJICKOro o0opynoBaHusi. HacTo Cily>KUT Ui 3allUThl OT BHELIHETO BO3-
IEUCTBUAL.

Yex o1 - MOKpPBILIKA WK 000JI04YKa U3 MAaTEpUU WK APYroro Marepuaia, ciejaaHHas 1o
dopme Kakoro-i1mbo npeaMeTa U 3alUIaoIas ero oT MOpYH, 3arpsA3HEHHs U T. 1.

- CMEUIAHHOI0 THIA

Cnenndunueckne THNbI KOHCTPYKIMI - KOHCOJIbHBbIe, TPaHcopMupyOmMecs (Ku-
HeTHYeCKHe), MOAYJbHbIe (arperaTtHo-0/104HbIe, BADHAHTHO-KOMOMHATOPHBbIE), MOOMIb-
HbIE U JAP.

banka, y KOTOpO# TOJBKO OJJHA CTOPOHA YKECTKO COEIMHEHA C ONOPOM, HA3bIBAETCS KOH-
COJIBHOM, JUIM TPOCTO KOHCOJIBIO.

B crpoutenbHON MpakTHKE MIMPOKO PACIPOCTPAHEHBI OTAEIBHO CTOSIIHME ONOPBI C KOH-
COJISIMH, UCIOJIb3YEMBIE NPU U3TOTOBICHUM KOHCTPYKIIMI HaBECOB M KO3bIpbKOB. Ha mpaktuke
KOHCOJIBHBIM KO3BIPEK Ha OMOpPax 4acTO MPUKPEIISETCS] B BEPXHEHW 4acTH K CTEHE 3/1aHus C MOo-
MOLIBbIO OTTSDKKU. MHOrAa Ast obecnedyeHust yCTOMUMBOCTH KOHCOJIBHBIX KOHCTPYKIUN MCIIOJb-
3y10T NoJKochl. CoueTaHue KOHCOJIU C MOAKOCAMU UMEET MECTO B KOHCTPYKIMIX TpuOyH. [lon-
KOC, KOTOPBI MPOTUBOAECHCTBYET OMPOKUIBIBAHUIO KO3BIPbKA, YACTO CIY>KUT U JUIsl yCTPOMCTBA
3pUTENbHBIX MeCT. PoJib MOJIKOCA, y/IEP/KUBAIOIIET0 KOHCOJIbHYIO KOHCTPYKLIHIO, MOXET BBIMOJI-
HATB Apyrasi KOHCOJIb, KOTOPasi UMEET BBIHOC B IIPOTUBOIOJIOKHOM HANIPABJICHUH 110 OTHOLIEHUIO
K IIEpBOM.

Tpancpopmanusi — npeobpazoBaHue, MpeBpalieHue, U3MEHEHUE BUa, POPMBI, KaKUX-
100 CYIIECTBEHHBIX (POPM.

OcHoBHas 11enb TpaHchopMaliy 31aHUN U COOPYKEHUI: oOecrieyeHre UxX mpucnocoOs-
€MOCTH (aJanTalun) K U3MEHSIOUMCS YCIOBUSAM IKCITyaTallui U TpeOOBaHUAM K apXUTEKTYyp-
HO-IIJIJAHUPOBOYHOM OpraHu3aluu

[IpenmyriecTBa TpaHCPOPMUPYIOIIUXCS KOHCTPYKLIUMI:

- COBMEIIEHUE B €IMHOW KOHCTPYKIMM COCTaBJISIOLIMX OCHOB OTPAKICHMS MPOCTPAH-
CTBA: CTEHBI, IEPEKPBITUS, KPOBIIH.

- MOBBIIIEHUE HAZEKHOCTH CO3/]aBA€MOM KOHCTPYKLIMU 3a CUET €€ MOABMKHOCTH U Pop-
MBI, YTO TIO3BOJIUT BOCIIPUHUMATh Harpy3KH Pa3HOro TUIIA.

- CMOCOOHOCTh KOHCTPYKIIMM MPUHUMATh pa3HOOOpa3Hble GOPMBI, HE TEpsst CBOEH Mpoy-
HOCTH.

MoayabHocTb. OcHOBHBIMU 1ensiMu MoaynbHoro (MK) u 6azoBoro (bK) mpunmmmos
KOHCTPYUPOBAHUA HOBOM TEXHHUKHU SIBIISICTCS YIYUHICHUC SKCIUTYaTallMOHHBIX CBOfICTB, COKpa-
HICHUE CPOKOB Pa3pabOTKU M IMOCTAHOBKH Ha MPOHM3BOJICTBO, CO3/IaHUE YCIOBHA Ul OpraHU3a-
U CricuajIn3npPoOBAHHBIX IPOU3BOJACTB COCTABHBIX gacTel HSHGHHﬁ.
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Cymaocts MK cocTouT B cO3aHWMM M3ENIMA Ha OCHOBE CIENUAIBLHO pa3pabOTaHHOU
OTPAaHUYEHHON HOMEHKJIATYpbl MOJIYJIbHBIX COCTABHBIX YACTEH IMyTEM MX Pa3IMYHONA KOMITOHOB-
KU I10 BBIOPaHHBIM KOMIIOHOBOYHBIM cxemaM. Co3nianue HoBo# TexHuku myreM MK ocHoBaHO Ha
paroHaIbHONW yHU(DHUKAIMK MPUCOSAMHUTEIBHBIX Pa3MEPOB M TJIABHBIX MapaMeTPOB MOMYIb-
HBIX COCTaBHBIX YacTel U obecreyeHNH UX (YHKIUOHAIBLHOM U KOHCTPYKTHBHON COBMECTHMO-
CTH.

[Ipeanoceuikamu ucnonabzoBanuss MK u BK nipu pa3zpaboTke HOBO# TEXHUKH CITyKarT:

HaJU4YMe OJHOTUITHBIX COCTABHBIX YacTEeH B U3JIEIUAX PAJIa;

MIPUHA/UIEKHOCTh COCTABHBIX YAaCTEH COOTBETCTBYIOIIMM THUIIOPA3MEPHBIM PsiiaMm;

BO3MOXXHOCTh TOJAYMHEHUS TabapuTOB, MPUCOCTUHUTEILHBIX Pa3MEpPOB COCTABHBIX da-
CTEH YCTaHOBJIIEHHOMY IPOEKTHOMY MOJYIIIO.

OCHOBHBIM TPUHILUIOM TMOCTPOCHUS MOJIYJIbHBIX KOHCTPYKIIUM SIBJISIETCS CUCTEMHBIN
MOAXO0M, TP KOTOPOM COBOKYITHOCTb M3JENIUM, PEJHA3HAYAEMBbIX ISl PELICHUS ONPECICHHBIX
3a/1a4, paccMaTpUBaeTCA KaK CJIOXKHAsi CUCTEMA, COCTOsIIas U3 psiaa (YHKIIMOHAIBHBIX MOACH-
CTeM, OOILIUX ISl BCEX MIIM OOJBIIMHCTBA U3/ICIHIA.

Kaxxnas Takas mojcucremMa MOXET pacCMaTpPUBATHCS KaK YHU(PUIIUPOBAHHAS COCTaBHAS
yacTh u3aenusa. B cBolo ouepens mojcucTeMa MOXKET pa30MBaThCs Ha (PYHKIIMOHAIBHO 3aKOH-
YCHHBIC YCTPOWMCTBA BTOPOTO YPOBHS JEJICHUS U T.J. Takum o0pa3oM, B 0OIIEM CIydac MOXKET
UMeTh MecTO MHOroypoBHeBoe MK uznenmii.

Oco0eHHOCTh MOYJTBHBIX COCTABHBIX YACTECH 3aKIIF0YACTCS B TIOYMHCHUN WX TadapHuTOB
Y IIPUCOEIMHUTEIIbHBIX Pa3MEPOB YCTAHOBJICHHOMY IIPOEKTHOMY MOAYJIIO.

OCHOBHBIE MPUHIIUIIBI TOCTPOEHUS MOAYJIbHBIX KOHCTPYKIIMHN H3EITHI:

MIPEEMCTBEHHOCTh KOHCTPYKTUBHBIX U TEXHOJIOTMUYECKUX PELICHU;

MHOTOKpaTHasi KOHCTPYKTHUBHAs M TEXHOJOTHYECKass O0OpaTUMOCTb MOJYJIBHBIX COCTaB-
HBIX YacTeH;

COBMECTUMOCTH 110 Ta0apUTHBIM, YCTAHOBOYHBIM U MPUCOEAUHUTEIBHBIM pa3MepaM, Ko-
TOpbIE TOKHBI COOTBETCTBOBATh MPOSKTHOMY MOIYJIIO MIIH OBITH KPATHBIM €MY;

MaKCHUMaJIbHO BO3MOXKHAsI B3aMMO3aMEHSIEMOCTh MOAYJIbHBIX COCTABHBIX YaCTEH;

BO3MOXXHOCTh Pa3UYHON KOMIIOHOBKM MOJYJIBHBIX COCTaBHBIX YacTe Mexay coOoi c
HEJIBIO MOTYYEHUSI KOHCTPYKIIMN U3IETTUH Pa3IMIHOr0 Ha3HAYCHUS U CTPYKTYPHI.

[TocTpoeHne MOAYIbHBIX KOHCTPYKIIMI MOKET OCYIIECTBIATHCA MTyTEM:

KOMILUIEKTOBAHUS U3JIETUI 13 YHU(PUITUPOBAHHBIX MOAYJIBHBIX COCTABHBIX YaCTEH;

KOMOMHHPOBaHUS YHU(DHUIIMPOBAHHBIX MOIYIBHBIX COCTABHBIX 4YacTeil CO COOPOUHBIMH
eIMHUIIAMHU CTICIIUATTEHOTO Ha3HAUYCHUSI (OPUTUHATILHBIMUA COCTABHBIMH YaCTSIMM);

MOCIIEI0BATEIHHOTO HAPAIUBAHUS YHU(DUIIMPOBAHHBIX MOJIYIBHBIX COCTABHBIX YacTeH C
[IEJTBI0 U3MEHEHHUS OCHOBHBIX XapaKTEPUCTUK U3ICITHH.

KonctpyrpoBanue uznenuit Ha OCHOBE MOJYJIbHOIO IMPHUHIIMIA, KaK MPAaBUIIO, OCYILECTB-
nsiercs ¢ mpumeHenueM CAITIP.

MNMPAKTUYECKOE 3AHATHUE Ne 33

TUIBI KOHCTPYKIIUW 1 COEJJUHEHUM

3agaun:

1. [To3HaKOMUTBCS C TEOPETUUECKUM MATEPUATIOM, U3JI0’KEHHBIM B METOAMYECKUX
YKa3aHUsX.

2. [ToAroTOBUTHCS K CEMHHAPY.

3. OTBEeTUTH HAa KOHTPOJIbHBIE BOIIPOCHI.

[IpencraBnennas Huxe kinaccudukanus npeaioxkena B.B.HemymoBsiM 1 rpymmoi Moc-
KOBCKHUX MCCJIeIOBaTeIe. B OCHOBY ITOJIOKEHBI pa3/Inuusl KOHCTPYKIUN BO B3AMMOCBSI3H MEKIY
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UX 3JIEMEHTAMHU - XapaKTep PacloIOKEeHHs], TUIl B3AUMOACUCTBUS U COCOO COEAMHEHHUS, Kperl-
JICHUS YaCTEM, y3JI0B U JETaJEH.
Pa3zbemHble (COOpHO-pa30OpHbIE) M HEPa3beMHbIE:
- PasbemHble coennHeHus1 (pe3b00Bble, HINMOHOYHbIE, HLIHIEBbIe, INITH(TOBDIE);
- HepazbemHble coenHeHud (3aKiienka, rudKka, HaATAr, NailKa, CKJIeMBaHue, 3a-
¢popmoBKa);

Pa3beMHBIME HAa3BIBAIOTCS TAKHE COEIMHEHUS, KOTOPbIE MO3BOJISIOT IPOU3BOJUTH MHOTO-
KpaTHYI0 COOpKY  pa30opKy cOOpOUYHOI eTMHUIIBI Oe3 MOBpekAcHMs neTaneid. K pa3beMHbIM
HEMOJIBUYKHBIM COEIMHEHUSIM OTHOCSITCS pe3b00BbIe, IITU(TOBBIE, HIMOHOYHBIE, IITUIEBbIC, a
TaK)K€ COEMHEHMSI, OCYLIECTBIIIEMbIE IEPEXOAHBIMU NIOCAKaMU. Pa3beMHbIE IOIBUKHBIE CO-
€MHEHUS UMEIOT MOJIBIXKHBIE MTOCAJIKH (ITOCAJIKH € 3a30POM) IO HUIMHIPHUYECKUM, KOHUYECKHIM,
BUHTOBBIM U IUIOCKUM IOBEPXHOCTSIM.

HepazbeMHbIMU Ha3bIBAIOTCS TAKUE COSAMHEHHUSI, KOTOPHIE MOTYT OBITh Pa300paHbI JIHIIb
MyTEM pa3pyIICHUS WU HEJOIMyCTUMBIX OCTaTOYHBIX JIeopMalnuii OJJHOTO U3 3JIEMEHTOB KOH-
cTpyKuuu. Hepa3beMHble HETTOABMKHBIE COSIMHEHUS OCYIIECTBISIOTCS MEXaHHUECKUM MTyTeM
(3ampeccoBKOil, CKIICTIBIBAHUEM, 3arMOKOM, KEPHEHUEM U YEKAHKOI), C IOMOIIbIO CHJT (PU3UKO-
XUMHYECKOTO CIETUIeHUs (CBapKOM, MaKOM U CKJICMBAaHUEM) U ITyTeM MOTPYKEHHS IeTalel B
pacraBiieHHBIH MaTepuan (3adopMOBKa B TUTEHHBIE (OPMBI, B IIpecc-pOPMBI H T. II.)

CocraBHble (Ha0OpHbIE, CBAPHbIE, KiIeeBble, KJIeNaHHbIe) U MOHOJHUTHbIE (JIUTHIE);
. CraTnuHble 1 KHHeTHYHBbIE (TPaHcopMuUpyeMble);
KapkacHble (B T.4. paMHbIe).

INPAKTUYECKOE 3AHSTHE Ne 34

000/109K0BBIC KOHCTPYKIMH (B T.Y4. HIMTOBbIC, NMAaHEJbHbIC, CBOAYATBIC M 3aI0JI-
HEHHbIEe CHJIOBBIMH IPOCTPAHCTBEHHBIMH pelIeTKAMHM C 3JeMeHTAMH IONepeYHbIMH -
HEPBIOPAMH, IINAHTOYTAMM M POJAOJILHBIMH JIOHKEPOHAMHU, CTPUHI€PAMH)

3agaun:

1 [To3HAKOMUTHCS C TEOPETUICCKIM MATEPHAIIOM, U3JI0)KCHHBIM B METOIHUECKUAX
YKa3aHUSIX.

2 [ToAroToBUTHCS K CEMUHADPY.

3 OTBETUTH Ha KOHTPOJbHBIE BOMPOCHI.

HEPBIOPA

PACTIANYEBKA

IInanroyr - (royu1. spanthout, ot spant — 6anka, pedpo u hout — nepeBo) — OCHOBHOM
MOTIEPEYHBIN JIEMEHT CHIIOBOTO Habopa JIA; oOecnieunBaeT popMy U KECTKOCTh CEUCHUS U TIe-
penaér MecTHbIE COCPEAOTOYCHHBIE HAarpy3Ku Ha 00O0JIOYKY WIIM JIp. CHIIOBBIE dJIeMeHThI. OObIu-
HO YCTaHaBIIMBACTCS MEPIEHANKYISIPHO K ocu arperara JIA wim moJ yriiom JEeHCTBUS COCPENO-
TOYCHHOW HArpy3KH, UMEeT, KaK MpaBmiio, (HopMy, COOTBETCTBYIOIIYIO hopme oOonouku. Paznu-
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yatot LII. TumoBeie (00ecreunBarOT )XECTKOCTh KOHTYpa) U CUIIOBBIC (CITYXKAT JUIsl TIEpeladu Co-
CPEIOTOYEHHBIX HArpy30K).

Tunoseie ILI. moapasznenstoTcs Ha MOAKpeIUIsiiomue (OOIIMBKA KPEMUTCS TONBKO K
cmpuneepy) M paclpenenstomue (00mrBKa KPENUTCA K IIAHIOYyTY U CTPUHIEPY); BBIIOIHAIOTCS
B BUJIE THYTOTO 000712, COOTBETCTBYIOLIETO KOHTYPY 000JIOUKH.

CTPUHI'EP (anrx. stringer, ot string - IpUBS3bIBaTh, CKPEILIATH) - MPOA. AJIEMEHT KOH-
CTpyKLUHU Kopryca (kKapkaca) cyaHa, JI A, BaroHa u T. II. B BUJI€ JIMCTOBOM WJIM TaBpOBOM Oaikw,
CTEHKa K-pou MEepIeHAMKYIsIpHa K oOmmMBKe Kopryca. B rabope kopmyca cyaHa pasinyaroT
JTHUIIEBOM, CKyIoBOM, 6opToBoi u manmyOnsiii C. [TamyOHeiM C. Ha3bIBAIOT YTOJII. KpaWHUMA
(MpUMBIKAIOMIMK K 60PTY) MOsC MaTyOHOTO HACTHUIIA.

CuJiossie 1. GpiBatoT cTreHOUYHBIE, (POPMEHHBIE, paMHbIE, B BHJIE MTOJIKOBOOOPA3HBIX Oa-
JOK U T. J.; Pa3MEUIAlOTCs MO KpasM BbIPE30B B OOHIMBKE (IIOJ BEPH, JIFOKH U T. 1.), B MECTax
KpEIUIEHHUs KpbUIa, 1IAaCCH, CHUJIOBOM YCTaHOBKM, ONEPEHHU, IO TOpLaM I'Py300TCEKOB U T. .
Crnoennslie 1II., ucnonpzyemsle MO pa3béMaM arperaTroB, Ha3bIBalOTCs CThIKOBbIMM; LII., ycra-
HaBJIMBA€Mble HA YaCTU JJMHBI KOHTYpa 000JIOUKH, Ha3bIBatoTcs noiymmnanroyramu. Llar III.
BbIOMpaeTCsl Ha OCHOBE pacuéra obuiei xEécTkocTu 0000YKU. B MecTax mpUCTBIKOBKU OCHOB-
HBIX arperaToB CUJIOBOW yCTaHOBKH, KpbLjia, I1accu U onepenus war L. moxeT HapymaThes (B
3TOM CJIy4ae OH ONPEIENAeTCS PACCTOSHUSAMH MEXIY y3JlaMU KpEIUIEHUsS CThIKYEeMbIX arpera-
TOB).

Cunosas cxema I1I. BeIOupaeTcst U3 ycioBuil €ro Harpy>keHust U o01Ieil KOMIIOHOBKH ar-
perara. IIpu nefictBun OOJIBIIMX COCPEIOTOYEHHBIX HArpy30kK B miockoctu . mpeanoururens-
Ha cxema cteHouHoro III. ITpu Hanuuuu Bo BHyTpeHHEM 00bEMe (hro3ersika CUII0BOI YCTaHOBKH,
rpy30BOM MK accakupckoil kabunsl BeicoTa I11. orpannyena ux pasmepamu, u I11. moxkeT ObITH
BBITOJIHEH B BHJIE KOJIbIA UJIH MOKOBBI, pa0OTAIOIIMX, KaK PaBUiIO, Ha N3rub. B repmokabuHax
BBICOKOPECYPCHBIX TMaccaxxupckux camoisiétoB lll. obecnieunBaeT coxpanenue Gopmbl 000JTO0UKH
¥ BOCIIPUHUMAET YacCTh pacTATHBAIOIIEH Harpy3KHU OT BHYTPEHHEr0 H30BITOYHOTO JIaBJIECHUS.

Kapxkac a’pocanei
1- [nanroytsl, 2 — ['maBHBIE cTpUHTEpHI, 3 — BcnoMorarenbHble CTPUHTEPHI, 4 —
VYrioBele ynopsl, S — 3anoHEHUE.

Bomnpocs! 118 caMonpoBepKu:

1. [TonsiTHE 060TOYKOBBIX KOHCTPYKIIHIA.
2. Obnactu mpuMeHEHHUsT 000JI0YKOBBIX KOHCTPYKITUH.
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O060s104K0BbBI€ (B T.4. HIUTOBbIE, TaHEeIbHbIE, CBOAYATHIE H 3al10JIHEHHbIE CUJIOBbI-
MU NPOCTPAHCTBEHHBIMU PellIeTKAMM € 3JIeMEHTAMH MONePeYHbIMHU - HEPBIOPAMM, IITAH-
royTaMi U NpoaoJIbHbIMHU JIOH;KEPOHAMM, CTPUHTePaMH);
3aKkpbITbie, OTKPBIThIE H MOJIYOTKPbIThIE

3amaun:

1 [To3HAKOMHUTBCS C TCOPETUICCKHM MATEPHAIIOM, U3JI0)KCHHBIM B METOTHYCCKUX
YKa3aHUIX.

2 [ToAroToBUTHCS K CEMUHApPY.

3 OTBeTUTH Ha KOHTPOJIBHBIE BOIIPOCHI.

0O00/104Ka - TOHKOCTCHHAs NPOCTPAHCTBEHHAS! CHCTEMa, OYEPUYCHHAS MO KPUBOJIMHEH-
HOM moBepxHocTU. [Ip. ompeneneHue - 3TO TENO, OrPaHUYCHHOE JIBYMS KPUBOJUHEHHBIMHU I10-
BEPXHOCTSIMH, PACCTOSTHUE MEXTY KOTOPHIMHU, HA3bIBAEMOE TOJIIIMHOW, MaJIO 10 CPAaBHEHUIO C
npyrumu pazmepamu. O0osiouka criocoOHa BBIEPKATh CaMble pa3HOOOpa3HbIE BUABI HArPy30K,
obecreunBacT U3OJSIHIO OT OKPYXAIOIICH Cpenbl, JIETKO OOTEKAeTCsl MOTOKOM BO3JyXa HITU
KUJKOCTHU, TIPU STOM OHA caMasi BBIFOJIHASL B OTHOIICHUH MAaCChI.

[Tpumepsr: 6omee 200 €T UCIIOIB30BAJICS IMAPOBON KOTEI, B H.B. - KOPITYC HCKYCCTBEH-
HOTO CITyTHHKA 3eMJIH, KEJIe3HOJOPOKHAs IIUCTEpHA, TPYOOIPOBOIbI, Pe3epBYaphl I KUAKUX
¥ Ta3000pa3HBIX MPOJTYKTOB, JJIEMEHTHI CBOAYATHIX MEPEKPHITHH, PE3MHOBBIA MY WIH HATyBHOM
MaTpall, CTakaH Hu T.A. B >kuBOM mpupoe: maHIUph Yepenaxu, CKOpiayma sSiia, MOPCKUE pako-
BHUHEI, CTCOJIM 3]IAKOBBIX.

33Kpl)ITble, OTKPBLITHIE X MMOJYOTKPBLITBIE.

INPAKTUYECKOE 3AHATHE Ne 35
ABTOHOMHBIE, 0JTOKHPOBaHHBIE (B T.4. BCTPanBaeMble)
CraunoHapHbie, MOOMJIbHBIEC U MIOPTATUBHBIE (CM. IJIAKATHI)
MoOuiibHBIE M TOPTATUBHbIE KOHCTPYKIIMU BCE LIMPE BXOAAT B HALLY >kU3Hb. OHHU JIETKH,
yI0OHBI AJIs1 IEPEBO3KH, XPAHEHUS.
Tskeanle (MaTepuanoeMkKne) U 00/1er4eHHbIe, MaJ0-, CpeJHe- M KpynmHoradapur-

HbIE.

3ananne

1 M3y4uTh OCHOBHBIE TUIIbI IPOCTPAHCTBEHHON CTPYKTYPBl KOHCTPYKLIUH.

2 JIns KakJ0ro THIIa KOHCTPYKIUi 110100paTh u3/ieue n3roToBJIEHHOE 110 3TOMY NPHH-
LUIYy.

HpOI/ISBCCTI/I OIIMCAaHHUEC U3 CIINA.
BEITTOTHUTE TEXHUYCSCKHM PUCYHOK K KaXX/IOMY THITY.
HpCI[J'IO)KI/ITB 3aMCHY THUIIa KOHCTPYKIHUH HA APYTYIO.

o~ w

Bomnpocel 11 caMmonpoBepKH

- Kakoii 371eMeHT KOHCTPYKIIMU Ha3bIBAECTCSA «CTPUHTEP»?

- Kaxkoii a71eMeHT KOHCTPYKIIMU Ha3bIBACTCS ILIAHTOYT)

- Haznauenue mmanroyra?

- Kakne KOHCTpyKIIMHM HOCAT Ha3BaHHUE 000T0YKOBBIX?

- OCHOBHBI€ MPUHLHUIIBI TOCTPOEHUSI MOAYIbHBIX KOHCTPYKIUN U317
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IIpakTuyeckoe 3ansaTue Ne 36
BA30OBBIE IPUHIUIIBI KOHCTPYUPOBAHUSI. CAITP

3amaun:

1 [To3HAKOMUTHCS C TECOPETUICCKIM MaTEPHAIIOM, U3JI0KEHHBIM B METOIMYECKUX
YKa3aHUSIX.

2 [ToAroTOBUTHCS K CEMUHADPY.

3 OTBETUTH HAa KOHTPOJIbHBIE BOMPOCHI.

TeopeTuyeckas 4acTb

PanmonanbHble NpHeMbl KOHCTPYUPOBAHUS.

BripabateiBatoTcs TBOPUECKOM MPAKTUKON, (PUKCUPYIOT MPOEKTHBIN OMBIT, HAXOAATCA
B [IOCTOSIHHOM pa3BUTHH. HekoTopble U3 HUX TOTAJIbHO MPUMEHUMBI, HEKOTOPbIE UMEIOT N30upa-
TEIbHOE IPUMEHEHHUE.

A) [IpumMeHeHre TPOSKTHBIX MOJICIBHO-TPAQUIECKUX CPEICTB.

B rpapuyeckue H300paKeHUS KOHCTPYKTHUBHBIX Pa3pe30B U CEUEHHUH HecyT OO0JIbIION
o0beM mH(popMaHu: 0 rabapuTax KOMIUIEKTYIOIINX Y3J0B U KOMIIOHOBOYHOH CXeMe, O CTPYK-
TYpHOH CIIO)KHOCTH OOBEKTa M cHeuu(puke ero aeraiei, o MHOpsIKEe HUX HPOCTPAHCTBEHHO-
CHJIOBOTO B3aMMOJICHCTBHSI M CIIOCO0E KPEIUICHHUs, 00 MCIOIBb30BaHHBIX MaTepuanax. ITo 4yep-
TEXHBIH CIIOCO0 KOHCTPYUPOBaHUs, BhINONHAeTCsa B Maciurade (1:1, 1:2, 1:5, 1:10 u T.1.) ¢ 060-
3HAQYEHUEM OCHOBHBIX pa3MeEpOB IO MPAaBWJIAM MAalIMHOCTPOUTEIBHOTO udepueHus. MHorma nu-
3aliHEp JONOJHUTEIBHO BBOAAT TOHAIBHBIE 3aJIMBKH, T.€. NAJUTPa BBIPA3UTEIbHBIX, MOJEIBHO-
rpauuecKux cpeAcTB KOHCTPYUPOBAHHUS Y TU3aiiHepa HECKOJIBKO IIKMPE, YEM Y HH)KEHepa.

b) BapuaHTHBII POEKTHBIN MOUCK MPOSIBIIETCS B paOOUYMX ICKU3aX y3JIOB U JAeTajeH.

Hexkomopbuie odujue npuemovt KOHCMPYUPOBAHUA:

B onpezaeneHue rabapuToB KOHCTPYKIUHM KaK aHTPOINOMETPUYECKH OOOCHOBaHHBIX (ITO-
CPEJICTBOM MPUMEHEHUsI coOMaTorpauiyeckux Mojesiei) U pallioOHabHOE OIpPaHUYEHHE KOMIIO-
HOBOK M THUIOPa3MepOB KOHCTPYKLUH (B aBTOMOOMJIECTPOEHUH, MeOEIH, CTAHKOCTPOEHUH, MPU-
OOpOCTpOEHUN).

B napajuienbHas NPOEKTHO-rpaduyeckas pa3paboTKa OpPTOroHaje psija 0ObEKTOB Kak
CTPYKTYPHBIX 3JIEMEHTOB €IMHOT0 KOMIUIEKCa 10 OJHOW MOIYJIbHOU ceTKe (MOAYJIbHAs KOOpIHU-
HallMs JUHEHHO-TeOMETPUUYECKHX TapaMeTPOB KOHCTPYKLIUH).

B Ha3HAYEHHE NPEIEIbHBIX Pa3MEPOB KOHCTPYKTMBHBIX JETajedl KaK TEXHOJIOIMYECKH
00yCJIOBJICHHBIX: B COOTBETCTBUH C radapuTaMM rajbBaHOBAaHH, CYIIMJIBHBIX IIKa(OB, MOHTaX-
HBIX CTOJIOB, CKJIQJICKUX CTEJJIaXKeH, ABEPHBIX TPOEMOB).

B MakCUMaJIbHOE YIPOIIEHHE IeOMETpUH (OpMbI (YHKIHMOHAIBHBIX Y3JI0B KaK KOH-
CTPYKTUBHBIX OJIOKOB - MOJYJEH C LeNbl0 YBEIUYEHUS HX KOMIIOHOBOYHBIX, BapHaHTHO-
KOMOWHATOPHBIX BO3MOKHOCTEH.

B gapKacHO-TIaHEJIbHOE HCIIOJIHEHUE Kopmyca (KOoXKyxa) KPYIMHBIX KOHCTPYKIUH U Oec-
KapKacHOE MCIIOJHEHHE MaJIorabapUTHBIX KOHCTPYKUUH B HECYLIUX KOpIycax (JIMTHIX, MPECCO-
BaHHBIX, 11eJIbHOCBAPHBIX).

B onTUMHU3AIMUA TEIJIOBOTO pekuMa paboThl KOHCTPYKLUI: pa3paboTKa BEHTHIISALMOH-
HBIX PELIETOK U KaHAJIOB, Pa/IMaTOPOB OXJIAXKACHUS U CUCTEM NMPUHYIUTENbHON BEHTUIIALINU.

B KOHCTPYKTHMBHAs 3alllMTa, OJIOKUPOBKA HHEPTrOOINACHBIX 30H, M30JIMPOBAHHAs KOMIIO-
HOBKA T'MJIPABIMYECKOMN U MIEKTPUYECKOU CUCTEM KOHCTPYKIIMH

B HeoOXOAMMOe M JIOCTaTOYHOE PEe3ePBUPOBAHUE KOHCTPYKTUBHBIX OOBEMOB U PaIUO-
HaJIbHOE AYOJIMpPOBaHUE OTAEIbHBIX (DYHKIIMOHAIBHBIX Y3JI0B - MOAYJIEH.

B CKpBITBINI KOHCTPYKTUBHBIN KPEIIEK JIULEBBIX ITAHENIECH YIIPABICHNS U UX CTPYKTYPHBIX
JJIEMEHTOB, YCTPAHAIOIINX U3 TO0JIS 3PCHUS YEJIOBEKA-0IepaTOpa «BU3yaJIbHBIE) IIYMBI.
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B ycnonp30BaHNE MAJIOTEIUIONPOBOAHBIX (JIepeBa, HATypallbHOW KOXKH), THTHCHUYECKUX
U MATKUX OTJICIOYHBIX MATEPUAIOB (HA MOPOJIOHOBOW OCHOBE) B ONEPATHBHO-KOHTAKTHOM YacTH
KOHCTPYKIUH (MeOenu, myJIbTOB, KAOWMH TPAHCIIOPTHBIX CPEJICTB).

O01mme npaBuJIa KOHCTPYUPOBAHMS
[Ipu coznanum MalluH clieqyeT IPUIEPKUBATHCS CIEYIOIINX IPABUIL:

® TOJYHMHITH KOHCTPYHMpPOBaHUE 3ajjaue yBEJIUYECHHs] SKOHOMHUYECKOro 3(dekra, ormpe-
JEJIIEMOT0 B MEPBYIO OYepe/lb MOJIe3HOM OTAaueill MaIlMHBI, €€ JI0JITOBEYHOCTHIO U JKCILTyaTa-
MOHHBIMH PAaCX0/aMH 32 BECh MEPHO]I UCIIOIb30BAHUS MAILIUHBL;

e 100MBaThCsl MAKCHMAaJIbHOTO MOBBIMICHUS MOJE3HONW OTJAa4M MyTEeM YBEJIIUYEHHS MpO-
M3BOJIUTEILHOCTH MAIIMH U 00BhEMa BBIMOJIHAEMbIX UMU OTIepallUii;

e 100MBaTHCSl BCEMEPHOTO CHMXKEHUSI PACXO0JI0B HA HKCIUTYaTAl[MI0 MAIllMH YMEHbIICHU-
€M PHEepPronoTpedIeHusi, CTOMMOCTH O0CTYKHUBAaHUS U PEMOHTA;

® MaKCHMMaJbHO YBEJIMYMBATh CTENEHb ABTOMATH3allMU MAIllMH C LEJIbI0 YBEIUYEHHUS
IIPOU3BOUTENILHOCTH, OBBIIIEHHS KAUe€CTBA NPOAYKIIMU U COKPALLEHUS pacX0JI0B Ha TPY/;

¢ YBEIUYMBATH JJOJTOBEYHOCTH MAIIIHH;

® TpeayNpexIaTh TEXHUYECKOE yCTapeBaHWE MaIluH, oOecredynBas WX IJIUTEIbHYIO
MPUMEHSIEMOCTbh, 3aKJIaJ[bIBas BRICOKHE HCXOJIHbIE TapaMeTphl, IIPelycMaTpuBasl pe3epBbl pa3BU-
THSI U COBEPIICHCTBOBAHNS,

® 3aKJaJbIBaTh B MAIIMHBI MPEANOCHUIKH MHTEHCU(UKALUUA UX WCIOJIb30BAHUS MyTEeM
MOBBILICHHUS YHUBEPCATLHOCTU U HAJIEKHOCTH;

e IpeaycMaTpUBaTh BO3MOXKHOCTb CO3JaHMsI POU3BOIHBIX MAIIMH HA OCHOBE 0a30BOM;

® CTPEMUTHCS K COKPAIIEHUIO YHCIia TUIIOPa3MEPOB MAIIUH, JOOUBASCH yIOBIETBOPECHHUS
NOTPeOHOCTEN HAPOIHOTO XO034KWCTBA MUHUMAIIBHBIM UYHCIOM MOJIENeH MyTeM paluOHaIbHOTO
BBIOOpA UX MapaMeTPOB U MOBBIIICHUS SKCIUTYaTallMOHHOM THOKOCTH;

® VUWUTHIBATh PEMOHTONPUTOAHOCTh MAIIWH, 3aMEHSATh BOCCTAHOBUTEIBHBIE PEMOHTHI
KOMILJIEKTAIIMEl CMEHHBIMH Y3JIaMH, YCTPAHITh KallUTAJIbHBIE PEMOHTHI;

e TpyllMecs MOBEPXHOCTH HE pacrojlaraTb Ha KOpIycax JeTasield, BBIIOJHATh Ha OT-
JIeTTBHBIX, JIETKO 3aMEHSEMBIX JIeTaJIsuX;

® BBIJICPKUBATH MPHUHIIUI arperaTHOCTH, 00ECIeYnBaTh MOJHYIO B3aWMO3aMEHSEMOCTh
JieTaneil, UCKIOYUTh TPUTOHKY JeTallel 110 MECTY;

® JCKJIIOYATh OMNEPAlMU PETYIUPOBKU JeTalled MO0 MECTy, IpelycMaTpuBaTh B KOH-
CTPYKLIMHU AJIEMEHTHI, 00ecrieunBaroIIe NPaBIUIIbHYIO YCTaHOBKY JleTanel mpu cOOpKe;

e 00ecrneunTh BBICOKYIO MPOYHOCTH JIETANe M MAIWH, He YBETUYHMBAas Maccy (paiuo-
HabHBIE (OPMBI JIeTasIeld, MaTepral MOBBIIMIEHHOW MPOYHOCTH, BBEJICHUE YIPOUHSIONICH 00pa-
00TKH);

® [IOBBIIICHHE IUKINYECKOM MPOYHOCTU JeTalied, MpuAaBaTh JETalsIM paldOHAIbHBIC
M0 COMPOTHUBJICHUIO YCTAIOCTU (DOPMBI U T.11.;

e B MAIlIMHBI, Y37Ibl, Pa0OTArOIINE MPH [MUKIMYECKUX M TUHAMUYECKHX HArpy3Kax, BBO-
TUTH YIPYTHE IEMEHTHI, CMATYAIONINE TOTYKH U KOJIeOaHUs HATPY3KU;

® TIpUJABaTh BBICOKYIO JKECTKOCTh I€JI€CO00pa3sHbIMU crioco0amMu (IpUMEHEHHe MycTo-
TEJbIX U 000JI0YKOBBIX KOHCTPYKIIM, pallMOHAIBHOE PACHOIOKEHUE OTIOp U pedep KEeCTKOCTH);

® YBEIUYHMBATH HAJIS)KHOCTh MAIIIMH, JOOMBAsCh MX MOTHONU OE30TKA3HOCTH;

e JieNaTh MAalIMHBI MPOCTHIMU B OOCTYKUBAaHUH, YCTPAHAThH MEPUOIUNIECKUE PETYIUPOB-
KU, BBITIOJHATH MEXaHU3MBI B BHJIE CAMOOOCTYKUBAOIIIUXCS arperaTos;

® TNPEayNpeXIaTh BO3MOXXHOCTh MEpEHANPsHKEHUs MAlllMHbI B AKCIUTyaTalluH, BBOAMTH
peloXpaHUTENbHbIE YCTPOMCTRA;

® YCTPaHSTh BO3MOXKHOCTH IOJIOMOK W aBapuil B pe3yidbTaTe HEyMEIOoro oOpaiieHus
MaIIMHON; MaKCUMaJIbHO aBTOMATU3UPOBATh YIIPaBICHNE MAIIMHOM;
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® JCKJII0YaTh BO3MOXHOCTh HENPaBUIBLHOW COOPKH, BBOJAUTH OJIOKHPOBKH, TOMYCKaro-
mue cOOpKY TOJIBKO B HY)KHOM I0JIOKEHUH;

® YCTpaHITh NMEPHUOIMUYECKYI0 CMa3Ky, 00ecneunBaTh HEMPEPHIBHYIO aBTOMATHYECKYIO
1ojiayy CMa3KH K TPYLIUMCS COSTUHEHUSIM;

e u30erath OTKPHITHIX MEXaHU3MOB U Iepeiay, 3aKII09aTh MEXaHU3MBI B 3aKPBITHIE KOP-
nmyca, MpeIoTBpaIaloIie IPOHUKHOBEHHE I'PS3HU, TIBUIN U BIIATH;

e o0ecrneurBaTh HAJEKHYIO CTPaXOBKY PE3bOOBBIX COCAMHEHUH OT CaMOBHIBUHUYMBA-
HUS;

® MpenynpexaaTb KOPPO3HIO JeTalied, MPUMEHATh CTOMKHE JTAKOKPACOYHBIC U TajbBa-
HUYECKHUE TOKPBITHSI, KOPPO3ZUOHHO-CTOMKHE MaTepHAIIBL;

e yMEHbUIaTh MAaccy MAIIMH IMyTeM YBEIUYEHUS KOMIAKTHOCTH KOHCTPYKIUH, MpHUMe-
HEHUEM paIMOHATIbHBIX KMHEMAaTUYECKUX U CUJIOBBIX CXEM, YCTPAaHEHHE HEBBITOJIHBIX BHUIOB
Harpy)XeHus, 3aMEeHbl M3ru0a pacTsHKEHUEM-CKATHEM, IyTeM MPUMEHEHHS JIETKHX CIUIaBOB M
HEMETAJUTMUECKUX MATepUAIOB;

® YIpOIATh KOHCTPYKIIMIO MAIIWH, H30€TraTh CI0KHBIX MHOTO/ICTAIEHBIX KOHCTPYKITHIA;

® 3aMCHATH, TJ€ BO3MOXXHO, MEXaHHU3MBI C TOCTYNATEIbHO-BO3BPATHBIM IPSIMOJIMHEH-
HBIM JIBHKEHHEM 0oJiee BBIMOJHBIMH MEXaHHU3MaMU C BpallaTeIbHbIM JBUKCHHEM;

e o0ecnevrnBaTh MAKCUMAIBHYIO TEXHOJIOTUYHOCTD JIETael, Y3JI0B U MAIIMHEI;

® cokpamarb 00beM MEXaHW4YEeCKOH 00pabOTKH, MmpeaycMaTpuBas M3TOTOBJICHUE JIETa-
Jeil U3 3aroToBOK C (OpMOH, OIM3KON K OKOHYATENIbHOU (hopMe HM3/eNHs, 3aMEHITh MeXaHUIe-
CKyI0 00paboTKy 0oJiee IPOU3BOJUTENBLHBIMU CIIOCOOaMH 00paObOTKH 0€3 CHATHUS CTPYIKKH;

® MaKCHMaJlbHasl YHU(DUKAIHS MaIIUHBI,

® pacmUpATH IPUMEHEHNE CTAHIAPTHBIX JeTaJCH;

® HE NPUMEHSITH OPUTUHAIBHBIX JIETajeid U y3JI0B, €CIIH MOYKHO OOOWTHCH CTaHIIAPTHHI-
MU, YHU(DUITUPOBAHHBIMH, 3aMMCTBOBAaHHBIMH H TTOKYITHBIMHU;

® SKOHOMUTbH JIOPOTOCTOSALINE U 1e(PUIIUTHBIE MaTepHAaIIbI;

® JleTaiv, KIIOYEBbIE JJISl HAJE)KHOCTH MAIlIMHBI, BBITOIHATh U3 KAUeCTBEHHBIX MaTepH-
QJIOB, MPUMEHSTH COBEPIICHHBIE TEXHOJIOTHYECKUE TTPOLIECCHI;

e [IpyUJaBaTh MAIlIMHE NPOCThIE U TJaJIKUe BHEIIHUE (POPMBI, 0OJIeryaromue yxos 3a Ma-
1100505 (0) 7

® yIIy4lIaTh BHEIIHIOK OTIENIKY MaIllHH;

® JleNaTh JOCTYIHBIMH U yIOOHBIMHU JJISi OCMOTpPA Y3JIbl,, HYXKIAIOUIHeCs B MEPUOANYE-
CKOU ITPOBEPKE;

e obecrneunBaTh 0€30MaCHOCTh MEPCOHANA, aBTOMATH3alMi0 pabouyux orepanui, ycra-
HOBKa 3allIUTHBIX OTPaXICHHIA;

® B MalIMHaX-aBTOMaTaxX 00eCTIeYMBaTh BO3MOKHOCTh PyYHOU paOOTHI;

® B MalIMHAX C 3JIEKTPONPUBOIOM YUUTHIBATh BO3MOKHOCTh HEMPABUIILHOTO BKIIIOYECHHUS
JIBUTATENIs, 00ecTiedrBaTh BO3MOKHOCTh PEBEPCHOM pabOThI MAIIMHBI MJIM BBOJUTH MPEAOXPaHH-
TEJIbHBIE YCTPOWCTBA;

® THIATEIbHO M3YYaTh OMNBIT SKCIUTyaTallMH MAaIIMH M ONEPaTUBHO BBOAMTH B KOHCTPYK-
U0 HCIIpaBlIeHHUE Je(PEKTOB;

e o0ecreunBaTh KOHCTPYKTUBHBIN 3aJl€JI, TTOJrOTABINBAS BBITYCK HOBBIX MAallWH ¢ 00-
Jiee BEICOKMMH TTOKA3aTeNIIMU Ha CMEHY YCTapeBILNM;

® 13y4aTh TEHJCHLIMU Pa3BUTHs OTpacieil HaApOJHOIO XO3SHCTBA, BECTH MEPCIEKTUBHOE
IPOCKTHPOBAHUE;

® BCE HOBBIC y3JIbI U MEXaHU3MBbI MPOBEPATH C MOMOIIBIO KCIIEPUMEHTOB, MOJIEIUPOBa-
HUS;

® [IUpPE UCIOJIB30BATH OMBIT CMEKHBIX, B HY)KHBIX CIIy4asiX ¥ OTAAJICHHBIX 10 IPOQHITIO
oTpacieil MallIMHOCTPOCHUSI.
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JKOHOMHUYECKHEe OCHOBbI KOHCTPYUPOBAHHUS.

IKOHOMUYHOCTH KOHCTPYKIUH - TIOKA3aTeNlb KOMIUIEKCHBIN, (POPMHUPYETCS TIPU y4eTe
3aTpaT HE TOJBKO MPOM3BOJACTBEHHBIX (Tpyd03aTpaTt, SHEProzarpar, CTOMMOCTH MaTepHUajoB U
KOMIUIEKTYIOIUX ), HO U PacX0J0B TPAHCIOPTHBIX, IIyCKO-HAIAI0UYHbIX, SKCILTyaTalluOHHbIX, pe-
MOHTHBIX 32 BECh MepuoJ]l paboThl MAIUHBL. [IPOEKTHUPOBIIUK CTPEMHUTCSI CIOCOOEH HAXOIUTh
IyTH TOBBIIICHUS YKOHOMHUYECKOW 3(PPEKTHBHOCTH CO3/1aBAEMBIX KOHCTPYKIMH, MX IIOJIE3HOM
OTJIa4M [PU CHUKEHUU MPOU3BOACTBEHHOI c€0ECTOMMOCTH U HKCIUTYaTaI[MOHHBIX PACXO0/I0B.

10006011 3¢hghexm OT pabOTHI MAIITMHBL:

Q=0t-P,

Ot - romoBas otnava, pyo/ro;

P - cymma skcrutyaTallMOHHBIX pacxoqoB, pyo/roa. CkiiagpiBaeTcsi U3 CTOMMOCTH pac-
XOJlyeMOW SHPrUM, MaTepUalIoOB M 3arOTOBOK, MHCTPYMEHTA, OIUIATHl TPYAa, TEXHUYECKOTO 00-
CIIy’)KMBaHUSI, PEMOHTA, HAKJIAJHBIX [[EXOBBIX M 3aBOJCKUX PACX0/0B, AMOPTU3AIIMOHHBIX PacXo-
JIOB.

Penmabenvnocms q = Ot/ P.

Benuunna q 1.6. 6onbine 1, mHaue MammHa OyeT padoTaTh YOBITOYHO, CMBICI €€ CY-
[IECTBOBAHUS yTPAYUBACTCA.

IMPAKTUYECKOE 3AHATHUE Ne 37

3anauu:

1 [To3HAKOMUTHCS ¢ TEOPETUICCKIUM MATEPHAIIOM, U3JI0)KCHHBIM B METOIHYECKUX
yKa3aHMSIX.

2 [ToAroToBUTHCS K CEMUHADPY.

3 OTBETUTH Ha KOHTPOJbHBIE BOMPOCHI.

JloJroBe4yHoCTD.

JlonroBeyHOCTh - 00lIee BpeMsi, KOTOPOE MalliHa MOXKET OTpadoTaTh Ha HOMHHAJIb-
HOM peXHME B YCJIOBUSAX HOPMAJIBbHOU 3KCIUTyaTalluu 0€3 CYIIECTBEHHOIO CHMKEHHSI OCHOBHBIX
pacyeTHBIX MapaMeTpOB, IPU 3KOHOMHYECKH MPUEMIIEMON CyMMAapHOM CTOMMOCTH PEMOHTOB.
T.e. ob1iee yucio oneparuii, KOTOpoe MallkHa MOXKET IMPOU3BECTH J0 MpeAeabHOro u3Hoca. Tak,
JIOJITOBEYHOCTh aBTOTPAHCIIOPTA ONpPEAEIAeTCs M0 NMpeAeIbHOMY CYMMapHOMY MpoOery B KHJIO-
MeTpax, T0YBO0OpadaTHIBAIOIIMX MAIIHH - 10 KOJMYECTBY 00pabaThIBA€MbIX T'€KTapOB MOYBBI.

JIoNTOBEYHOCTh 3aBUCUT OT MPAaBUIbHOW KOHCTPYKIMHU MAalIUHBI (B TOM 4YHCIE IMpa-
BIWJIBHOTO BbIOOpa MaTepuana, pacueTHOM NMPOYHOCTH), YCIOBHHA M TEXHHYECKOTO YPOBHS JKC-
IuTyaTanuy (KBaTU(QUIMPOBAHHBIA yXO0/, CBOEBpEMEHHAasi MpOo(pUIaKTHKa, IPEIyNpexKIeHUe Te-
pPErpy30K, KOPPO3UH MOKET TIOBBICUTH J10JITOBEYHOCTD).

Cpoxk city’k05blI - TPOAOHKUTEILHOCTD TPeObIBAaHMS MAILIMHBI B OKCILTyaTalluu (B T0/1ax)
JI0 NCYEPIIaHUs €10 pecypca 3KCILTyaTallHH.

Hajne:xHocTb.

HanexHocTh CKIagpIBaeTCs U3 CISAYIONIMX MPU3HAKOB: JOJITOBEYHOCTH, O€30TKa3-
HOCTb, 0€3aBapUIHOCTH, TPOCTOTA OOCITYKMBAHUS, PEMOHTOIPUTOTHOCTh, CTEIIEHU TSKECTH OT-
Ka30B, CTOUMOCTb paboT, HEOOXOAMMBIX JJIs YCTPAHCHHS OTKA30B.

CriocoObl TOBBIIIEHHS HAAESKHOCTH: MIPOCTOTA YCTPOUCTBA (MUHUMYM JeTalled, y3II0B
¥ COCMHEHUH), ONTUMAIBbHOCTh KOHCTPYKTUBHON CXEMBI, KA4eCTBO KOHCTPYKIIMOHHBIX MaTepH-
aJIoB, CBapHI:IX mBOB, OTJIUBOK, TGHHOCTOﬁKOCTB nu aHTI/IKOppOBI/IOHHaH CTOﬁKOCTB, HpO‘-IHOCTI: )41
KECTKOCTh KOHCTPYKIIMH. B 11e15X MOBBIIEHUS KECTKOCTH U MPOYHOCTH 0€3 YBEIMUEHHUS MacC
NPUMEHSIOT palydoHaIbHbIE MPO(UIN U (OPMBI, TPAaBUIbHBIE CXEMBbl HAarpy>XeHUs. Y CIOBHUS
MPaBUJILHOM AKCIUTyaTallMy JOJDKHBI OBITh 3aJI0’)KEHBI B CAaMOW KOHCTPYKITUH, CHCTEME CMa3KH,
aBTOMaTu3anuu YHpaBJIeHI/IH.
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CrangapTu3anus 1 B3aHMO03aMeHs1eMOCTb.

YHuduKanus, cTaHAapTU3auus U arperaTHPOBaHNe UMEIOT 1IeJb: IOCTUKEHUE SKOHO-
Muyeckoro 3¢ (deKkra U MOBBIIIEHHE KayecTBa MPOMBIIUICHHOW MPOIYKIMH, PAllMOHAIBHOE CO-
KpalleHne ee HOMEHKJIATYPbl U ONTHMHU3ALHUIO aCCOPTUMEHTA; Pa3BUTHE BHICOKOTEXHOJIOTHYHBIX
CHEIHAIM3UPOBAHHBIX MPOU3BOJCTB KOMILIEKTYIOIIUX U3JIETHUM, COKpaXXeHHEe CPOKOB MPOEKTU-
pPOBaHUS U MPOU3BOJCTBA HOBOW TEXHUKH, YIIPOLICHUE €€ PEMOHTA U JTOCTHKECHHUE B3aMMO3aMe-
HSEMOCTH JIeTaJIEH.

B Poccuu paspaborana u neiictyer ['ocynapcrBennas cucreMa crangaprusanuu (IOCT
1.0-68 - 'OCT 1.5-68), cocrosias u3 KOMIUIEKCa B3aMMOYBSI3aHHBIX CTaHAApTOB, OMPEACIISIO-
IIMX OPTaHU3AIMI0 U METOJUKY MPOBEJCHNUS CTAaHAAPTH3ALMUU B CTpaHe. Y CTAHOBJICHBI TOCyAap-
ctBennbldd ctanaptel ('OCT), orpacneBsie ctangaptsl (OCT), crangaptel npeanpustuii (CTII).

Cmanoapmu3sayus B TEXHUKE, MAIIMHOCTPOCHUH - PETIIAMEHTUPOBAHUE KOHCTPYKIIMU
U TUIIOPa3MEepOB HIMPOKO MPUMEHSEMBIX JeTalel, y3JI0B, arperaToB; CTaHJapTU3UPYIOT THIIOBBIE
JUTSL TAaHHOW OTpaciii ACTalIH | Y3Jbl. [ 0CyqapCTBEeHHbBIE CTaHAAPTHI ONPEACISIOT O0IIeTeXHUYE-
ckue TpeOOoBaHUs K BBIMYCKA€MbIM H3JICNHSIM U MaTepuaiaMm - K uX Gopme, pazmepam, THIaAM,
BUJAaM, MapKaMm, apTHKyJaMm, aCCOPTUMEHTY, COPTaMEHTy. TEeXHHUYECKHE YCIOBHUS M HOPMAJH
Pa3IMYHBIX BEJIOMCTB U OTAEIBHBIX MPEANPHUATHI 00s3aTeIbHbI K IPUMEHEHHIO JIUIIb B UX Tpe-
nenax. B omimune oT cTaHIapTOB, HOPMANIK 00S3aTENBHO MPEAYCMATPHUBAIOT KOHCTPYKTHBHBIE U
pa3MepHbIE XapaKTEPUCTUKH JIeTalel, y3JI0B MAIllKH.

C HOpMamnsIMH U cieUM(UIECKUMHU TEXHUYECKHUMHU yCIOBUSMH JTU3aifHEp BCTpEUaeTCs
KKIBbIA pa3 B MOMEHT O3HAKOMJICHHSI C MIPOCKTHBIM 33/IaHUEM, TJie OHM 00s3aTeNbHO YIIOMUHA-
forcsi. Co CTaHapTaMH - eIle Yale, Ha KaXKJI0M MPOEKTHOM IIary: MpH BEIOOpE COPTAMEHTa KOH-
CTPYKLMOHHOTO MaTepuaa, JJaKOKPACOYHBIX MOKPBITUN, IPU MPUMEHEHUH CTaHJIAPTHBIX COEIU-
HEHUIl (CBapHBIX, 3aKJIEMOYHBIX, KPENEXKHbIX, pe3b0OBBIX, HUINLEBbIX, (PJIAHIEBbIX U Ap.), IpU
oopmuenun yeptexkeil. CTaHAapTHl HE CKOBBIBAIOT TBOPYECKYIO MHHUIMATUBY JuU3aiiHepa, HO
paMoOHAFHO TUCIHUILIMHAPYIOT MTPOEKTHOE MBIIIUICHUE, HAMIPABIISSA €r0 B PYCIIO pean3Ma, TeX-
HOJIOTHYECKOHW M 3KOHOMUYECKOH 11e71eCO00Pa3HOCTH.

MaccoBoe B KpyIMHOCEpUHHOE MPOU3BOJICTBO OCYIIECTBISAECTCS HA OCHOBE MPUHIUIA
B3aMMO3aMEHAEMOCTH. B3aumozamensemocms - IPUHLUI KOHCTPYHPOBAHUS, MPOU3BOJICTBA U
AKCIUTyaTaI[¥ M3EIHA, KOTOPBIH MO3BOJISIET HE3aBUCUMO M3TOTOBJICHHBIE JeTann 0e3 TOTOJIHH-
TeJIbHOM 00paboTKM (6€3 MPUTOHKH JIeTalieil 1o MecTy) coOMpaTh B MALIMHbI U TPUOOPHI U MOTY-
YaTh TOTOBBIC M3/ENHUS C ONTHMAIbHBIMHI 3HAYCHUSIMH JKCIUTYaTallMOHHBIX TOKa3arenel. B mm-
POKOM CMBICIIE B3aMMO3aMEHSEMOCTh O3HA4YaeT IMOCTOSIHCTBO T€OMETPUYECKHMX, KUHEMaTH4e-
CKHX, MEXaHUYECKHX, dJICKTPUIECKUX, ONTUYECKHUX U JIp. TAPAMETPOB, OMPEIEIISIONINX Ka4eCTBO
TOTOBBIX U3/IENUI.

Bomnpocs! qu1s camonpoBepku:

1. IloHdaTHE TONTOBEYHOCTE.

2. IlonaTne HaIEKHOCTD.

3. [lonsATHe crangapTU3aLus.

4. TlonaTne B3anMO3aMeHSIEMOCTb.

IMPAKTHYECKOE 3AHSTHE Ne 38
3agaun:
1 [To3HaKOMUTKCS C TEOPETUUECKUM MATEPHUATIOM, H3JI0’)KEHHBIM B METOIMYECKUX
YKa3aHUsX.
2 IToaroToBUTHCS K CEMUHAPY.
3 OTBEeTUTH Ha KOHTPOJHHBIC BOMIPOCHI.
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Yuupuxkanus.

YHU(UKAIKA COCTOUT B MHOTOKPAaTHOM IPUMEHEHUH B KOHCTPYKIIMU OJHUX M TE€X XKe
3JIEMEHTOB, YTO CIIOCOOCTBYET COKPAILEHHIO HOMEHKJIATYphI JeTanel, yMEHbIIEHUIO CTOUMOCTH
W3TOTOBJICHHSI, YIIPOIICHUIO IKCIUTyaTallMi U PEMOHTA.

Vuughuxayus koncmpykmuenvix snemenmos: pe3bO0BbIX, NUTUIEBbIX, IIOHOYHBIX CO-
eIMHEHUH, (acoK, rajnTenei - Mo3BOJISET COKPATUTh HOMEHKIIATYpy 00pabaThIBaIOLIETO U MEpHU-
TEJIBHOTO MHCTPYMEHTA. YHuguxayus demaneii u y3106 MOXKET ObITb «BHYTPEHHEH» U «BHEIII-
Hei». B mepBom ciydae yHUGUIMPYIOTCS OpUTHHAIBHbBIC JIETAIW U Y3JIbl B Mpeaenax JTaHHOTO
U3JIeNUsl, BO BTOPOM - 3aUMCTBYIOTCS J€TAIM CEPUIHO M3rOTABIMBAEMbIX ITPOMBILIIICHHBIX U3J1€-
JIUH, 9TO JaeT HauOOIbIIMK dSKOoHOMHUECKU dddekr. st nu3aiiH-paKTUKH XapaKTepHa pealu-
3alusl NPUHLIMIIA «BHYTPEHHEH» YHU(UKAUK KOHCTPYKTHUBHBIX 3JEMEHTOB INPOEKTUPYEMOIO
00BEKTa, YTO MO3BOJISICT MOJIYYaTh OPUTHHAIBHBIE M BBIPA3UTEIbHBIE KOMIIO3UIIMOHHBIC pellie-
HUS OTZIENbHBIX MPOMBIIUIEHHBIX M3/IEIUN U KOMIUIEKCOB. B nu3aiiHepckoM KOHCTPYHPOBAaHUH
OPUHIUITY YHA(UKAIUKA KOHCTPYKTUBHBIX OJIEMEHTOB OTBOJUTCA OCO00as, BHU3yaJIbHO-
UHTErpUpylomas u cTuiieoOpasyronas poiab. Ha ero ocHoBe nu3aiiHephl YCHELIHO pPELIarOT
CJIO’KHBIE XYyJI0KECTBEHHO-KOMIIO3UIIMOHHBIE, TEXHUKO-OYKOHOMUYECKUE 3a]auu, BKIIIOYas pa3pa-
060TKy aHcaMmOuyiell M OpUTMHAJbHBIX, OCTPOXAPAKTEPHbIX (PUPMEHHBIX CTHJICH MPOMBILIUIEHHON
npoaykiun. T.0., cienuduka 1M3aiHEPCKOT0 KOHCTPYHUPOBAHHUS, €r0 OTIMYNE OT WHKEHEPHOTO
KOHCTPYUPOBaHMs Haubosiee sIBHO MPOSIBISETCS UMEHHO B 3TOM IUIAHE - B Pa3IMYHOM mpodec-
CHOHAJIIBHOM OTHOIIEHHH K TPOECKTHBIM BO3MOXXHOCTSIM YHU()HMKALMU U K BBIPA3UTEIHHBIM KOM-
HO3ULIMOHHBIM BO3MOKHOCTSIM TEXHOJIOTUH, KOHCTPYKIIMU U €€ 3JIEMEHTOB.

B H.B. cymiecTByeT HECKOJIBKO HAlpaBICHUH YHH(DHUKAIMN: CEKIIMOHUPOBaHUE (pa3ziere-
HUE MallMHbl Ha CEKUMU U 00pa3oBaHHE MPOU3BOAHBIX MAllMH HAaO0OpOM YHM(DPULIUPOBAHHBIX
CeKLuit), MeTo]] 6a30Boro arperata (IpUCOEINHEHUE K HEMY CHEIUAIILHOTO 000pyI0BaHMsl), MO-
JuduurpoBaHue (MPUCIIOCOOIEHHE MAIIMHBI K MHBIM YCIOBHUSM paboThl, HAapuMep, TPOIHue-
CKO€ UCTIOTHEHUE, /T pPadOTHI HA MOPCKOM TPAHCIOPTE), arperaTupoBaHue U Jp.

ArperatupoBaHue.

YHudukanus, HopManu3auus U CTaHJapTH3alMs KOHCTPYKTHUBHBIX 3JIEMEHTOB CO3IAIOT
MNPEAIIOCBUIKA IJIs HpOCKTHO-HPOI/ISBOI[CTBGHHOI\/JI pcairsanuun MMporpeCCUBHOrO MmpuHIMIIA arpe-
ratupoBaHus. MarepuaiabHON 0a30i arperatHo-0JIOYHOTO KOHCTPYHUPOBAHMS HMPOMBIIIJIEHHBIX
I/ISI[GJ'[I/II\/'I CTAHOBATCS U3TOTOBJICHHBIC HA CIICHUATTU3UPOBAHHBIX MMPCATIPHUATHUAX U IIPOBECPCHHLIC B
HKCIUTyaTallMM KOMIUIEKTYIOIUE JIEMEHThI. DTO MOTYT ObITh T€OMETPUYECKH COIJIACOBAHHBIE U
pa3MepHO COBMECTHMbIE aBTOHOMHBIE KOHCTPYKTUBHBIE Y3JIbl, ) YHKIIMOHATIbHBIE OJIOKN-MOYIIH,
CEeKIMH U AeTaiu (YHU(DUIIMPOBAHHBIE, TUIIOBbIE, HOPMAJIM30BAaHHbIE, CTaHAAPTHBIE). X ocMbIc-
JIeHHasl, LeJIeHaNpaBiIeHHas POCTPAHCTBEHHAss KOMIIOHOBKAa Ha OOIIe CTaHMHE B Pa3IMYHBIX
COYETaHUSX U C pa3HbIM (YHKIHMOHAIBHBIM 3(PPEKTOM CIIOCOOHA MOPOXKIATh HEOOXOAUMBIE HO-
BbI€, KOHCTPYKTUBHO IIPEEMCTBEHHBIE TEXHUYECKNE YCTPOMCTBA. DTOT PALIMOHAIBHBIN MOAXO] K
TEXHUYECKOMY CTPYKTYpOOOpa30BaHHIO HaIled HIMPOKOE NMPUMEHEHUE B PA3IUYHBIX OTPACIAX
MPOMBINIUICHHOCTH: aBTOMOOMJIECTPOEHUH, CTAHKOCTPOCHUH, TU3aitHe KHHO(POTOAMTapaTypHhI.

MoH00/104HO€e U MOAYJ/JIbHOE KOHCTPYHPOBaHME.

KoMmnakTHble MOHOOIOUHBIE, KOMOAITHOBBIE KOHCTPYKIIUH, HHTETPUPYIOIINE B €IMHOM
KOHCTPYKTUBE pazinyHble (PyHKIMOHANbHbBIE 010KU. [Ipu 3TOM cokpaiiaroTcs BHyTPEHHHE KOM-
MYHUKAIIMH, CHUKAIOTCS METAINIOEMKOCTh KOHCTPYKIIMM U pacXo]l JAKOKPACOYHBIX MaTepUaOB,
YIPOUHSIOTCSI KOHCTPYKTUBHBIE CBSI3U U MOBBILIAETCS YI00CTBO OOCTYKUBAHUS.

[Tonubnounble, MOayIbHBIE KOHCTPYKIMU. [Iporie peMOHTHOE 00CTyKHUBaHHUE U TIEPU-
oMYyecKasi MOJIEpHHU3AIUsI, BO3MOKHbBI Pa3HOKOMIUIEKTHAsI MOCTaBKa, MOCIEA0BaTEIbHbIE KOH-
CTPYKTHUBHBIC IPpUPALICHUA U OIICPATHBHAA NPOCTPAHCTBCHHAA IICPCKOMIIOHOBKA KaK aJalTalusa
K DKCIUTYaTallUOHHOM cpefie, a TaKkke YHU(PHUKAIUSI TUIIOPa3MEPOB KOpIyca U HECYIIET0 OCHOBa-
HUS pa3HbIX (PYHKIIMOHAIBHBIX MOIYJIEH.
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Bomnpocs! 1J1si caMonpoBepKu:

1. ITonarue yauduxanus

2. [lonsTue arperaTUpoBaHUE.

3. MOHOOJIOUHOE MPOEKTUPOBAHUE.
4. MOyJIbHOE KOHCTPYUPOBAHUE.

IMPAKTUYECKOE 3AHSATHE Ne 39
3amaun:
1 [To3HAKOMUTHCS C TEOPETUICCKIM MAaTEPHAIIOM, U3JI0)KEHHBIM B METOIMYECKUX
YKa3aHUSIX.
2 [ToAroToBUTHCS K CEMUHADPY.
3 OTBETUTH HAa KOHTPOJIbHBIE BOMPOCHL.

YHuBepcaauzanus.

ITo3Bomser paciiupuThb (1)yHKIII/II/I MalllrHbI, YBCJIUYUTL JUAIIa30H BBINIOJIHACMBIX HWMH
orepanuii, pacIIupUTh HOMEHKJIATYpy 00padaThIBaeMbIX JeTalieif, COKpATUTh YUCIO 00BEKTOB
npon3BoACTBa. Hanpumep, yHuBepcaM3aluy XOpOIIO NOAAI0TCS CEIbX03MAIUHBI - OCHALas
HABECHBIM WJIM MPUIIETTHBIM 000PYI0BaHUEM, MOKHO CO3AaTh MHOTO()YHKIIMOHATILHYIO MAIIIUHY.

Psaibl npeanoyYTUTEeIbHBIX YK Cel.
I'OCT 8032-84 ycranaBiuBaeT NATh PAAOB MPEANOUYTUTEIBHBIX YUCET CO 3HAMEHATEJIeM

IIPOTPECCUH P = ’(/E . Crenenu n npunats! 5, 10, 20, 40, 80. Hanpumep:

panR5: 1, 1.6, 2.5, 4, 6.3; 10

psa R10: 1; 1.25; 1.6; 2; 2.5; 3.15; 4;5; 6.3; 8 10 urT.u

Ha 6a3e ocHOBHBIX psi/10B pa3paboTaHbl Psiibl HOPMAIbHBIX JTUHEWHBIX pazmepoB (I'OCT
6636-69), oxBaTbIBarolIMe JMHENHHbIE pazMepbl B uHTepBasie 0,001 - 20000 mm.

[IpumeHeHne cTaHAAPTHBIX JIMHEHHBIX pa3MEpOB 11€J€CO00pa3HO /JIsl IOBEPXHOCTEH,
MOJIBEpraeMbIX TOYHOH MeXxaHW4YecKoi 00paboTKe, /Ul MOCAA0UHBIX TOBEPXHOCTEH, UTO CII0CcO0-
CTBYET CTaHJapTU3aLMU PEXKYIIEr0o U MEPUTEILHOTO HHCTpyMeHTa. Ha ocHOBaHMM HOpMalbHBIX
JMHENHBIX pa3MEpOB YCTAHABIMBAIOT PSI/Ibl IUAMETPOB IIPOBOJIOKH, IPYTKOB, TOIIIUHBI JIUCTO-
BOT'O MpOKaTa u Jp.

IIpuHuMn GpyHKIHOHAJBLHOMH 11€1eC000PaA3ZHOCTH.

Co31ar0Tcsi BBICOKOITPOU3BOIUTENBHBIE Y3KOCTIEIIMATU3UPOBAHHbIE WM MONMU(YHKITU-
OHAJIBHBIC, YHUBCPCAJIbHBIC MAIIMHBI 1 MCXAaHU3MBI. BreiToBBIE HpI/I60pBI A meOenb COBMCUICH-
HbIX QyHKUUH. [IpoeKTUpOBIIMK 3a00TUTCS O HAAEKHOCTH (PYHKLIMOHHUPOBAHHS, BHICOKOM TEX-
HUYCECKOM PECYPCE, IMPEBOCXOIAIIEM IMTPOTOTUIIBI U aHAJIOTH IO TEXHHUKO-3KOHOMHWYECKHUM U 3KC-
IUTyaTallMOHHBIM TOKa3aTessM. [IpakTHKyeTcsi MpeeMCTBEHHOCTh KOHCTPYKLMH, 00JaJarommx
pecypcaMy COBEPIIEHCTBOBAHHUS, TIOTEHIINATIOM Pa3BUTHS.

Bomnpocsl 11 camonpoBepKu:
1. YHuBepcanuzamusi.
2. Panipl penoOYTUTEBHBIX YHCEL.

IMPAKTHYECKOE 3AHSATHE Ne 40
3agaun:
1 [To3HaKOMUTKCS C TEOPETUUECKUM MATEPHUATIOM, H3JI0’)KEHHBIM B METOIMYECKUX
YKa3aHUsX.
2 IToaroToBUTHCS K CEMUHAPY.
3 OTBETUTH HAa KOHTPOJHHBIC BOMPOCHL.
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MopajbHoe cTapeHue.

HeoOxonumo mpenymnpexaTh TEXHUYECKOE yCTapeBaHUE MAaIIWH, OOecreunBas UxX JUIH-
TEJbHYIO IPUMEHSIEMOCTD, 3aKJI1a/IbIBasi BBICOKUE HUCXOJIHBIE ITapaMeTphl, IPeAyCMaTpUBas pe3ep-
BbI Pa3BUTHSI U MTOCIIEA0BATEIHHOTO COBEPIICHCTBOBAHMUS.

dopma ecTh oTpakeHHe ayxa Bpemenu. Jlrobas hopma uzaenust paHo WIH MO3HO CTape-
eT MopainbHo. [IpenmeT He AOKEH MOPAIbHO CTapeTh paHblle, YeM OyAyT MOJTHOCTHIO UCHOJb-
30BaHbl €r0 TEXHUYECKHE U (PU3NIECKHE BO3MOKHOCTH. CPOKHU CITy>KOBI M HA3HAYCHUE Y W3S
pa3inyHble, MOATOMY K MPOEKTUPOBAHHUIO MX (OPMBI HEOOXOIUMO MOAXOAUTH nuddepeHIupo-
BaHHO. Dopma u3aenuii, CpoK CIIy:KObI KOTOPBIX HETMPOJIOJDKUTEICH, MOXKET B OOJBIIION CTETICHH
OTpakaTb YepThl MOJIbI, HAIPUMEP, B OOYBHOM I MIBEHHON MPOMBIIUIEHHOCTH. DOpPMBI U3Je-
JHMHA JUIMTENBHOTO MOTPeOICH s, MpeIHa3HaYeHHbIE IS YTUIMTAPHBIX MOTPeOHOCTEH, TOJIKHBI
OBITH CIEPKAHHBIMHU M HEUTPAIbHBIMHU, YTO MO3BOJIIET UM HE CTAPETh MOPATIBLHO B TEYCHHUE BCETO
BPEMEHHU CITYKOBI.

Kpurepun xkayecrBa. Arrecranus U3aejaui.

KadecTBO NnpoayKuum — olleHKa NOTPEOUTENIEM CTETIEHN COOTBETCTBHS €€ CBOMCTB UH-
JVBHUIYaJIbHBIM U O0IIECTBEHHBIM OXKHIAHHSIM, 0053aTeIbHBIM HOPMaM B COOTBETCTBHH C €€
Ha3HAYCHHUEM.

Jl1 o11eHKU ypOBHSI KauecTBa NPOAYKIIMH UCIIOJIb3YIOT HAOOP MoKa3areseil kauecTBa, KOTOPbIi
MO3BOJISIET OLIEHUTH CYLLECTBEHHBIE AJIS TOTPEOUTENs CBOMCTBA IPOAYKIMH 10 HEKOTOPOMY 3a-
JTaHHOMY Kputeputo. CBOICTBO SBIsETCS 0COOEHHOCTBIO IPOAYKIIMU, KOTOPasi MOXKET MPOSIB-
JAThCA IPU €€ CO3AaHUU, FIKCIUTyaTallul UM MOTpeOIeHnH, 0e3 OLleHUBaHUs Ba&XKHOCTH 3TOTO
CBOICTBa Il MOTpebOuTeNs (HanpuMep, TEXHUUECKUH YPOBEHb NMPOTYKLIUN).

Jnist oGecniedeHns: BBICOKOTO KayecTBa MPOAYKIMH ¢ HU3KUMH U3JIep’KKaMU B KpyITHOMAacIITao-
HOM IIPOU3BOJICTBE HE JIOCTATOYHO KOHTPOJI KayecTBa, HEOOXOIMMO CO3/IJaHUE B OpraHU3aluu
CHUCTEMA MEHEPKMEHTA KauecTBa.

ATTecTanus NpoIyKIUHU MPOBOJUTCS B COOTBETCTBUHU C yTBEpkKAeHHBIM "[lopsaakom aT-
TECTallMU MPOMBIIUIEHHON MPOAYKIMHM 0 JBYM KaTeropusm kauectna" (nanee Ilopsiox arre-
CTaIlvN).

[Topsimok aTTecTanuy yCTaHABIMBAET €AMHBIE U 00s3aTeIbHbIE ISl BCEX MUHUCTEPCTB U
BEJIOMCTB ITpaBWJIa aTTECTALUU MPOAYKIIMHU 10 BBICIIEH U EPBON KaTEropHusM KauecTBa.

ATTecTanuu 1o JByM KaTErOpHsM KauecTBa IOJUIEKUT BCS BBIITYCKaeMas IpeANpUsATH-
MU ¥ OpraHu3alysIMU IPOMBIIUIEHHAs IPOIYKIIHS, COAEepKaIascs B KJIACCU(PUKATOPE MPOMBIILI-
JIEHHOU U CEIbCKOXO03SIMICTBEHHOM NMPOAYKIMH, 3a UCKJIIFOUEHUEM TON IPOAYKLIUU, KOTOpast
BKJIIOUEHA MUHHUCTEPCTBOM - U3TOTOBHUTENEM B "[lepeueHb npoayKinu, He OAJIeKAIIIEeH aTTe-
cramuu'.

OObeKTOM aTTecTalluy SBJISIETCS TOBapHas MPOMBIIIIJICHHAs POIYKIUS, KaK OT/IEeIbHOE
u3Jienue, MaTepuall, BelecTBO, TaK U X rpynnupoBka. Ecnu npoaykuus oOpas3yeT ycTaHOBIIEH-
HBIM CTaHAAPTOM WJIM TEXHUYECKUMHU YCIOBUSIMHU THIIOPa3MEPHBIH (ITapaMeTpruuecKuii) psia u
BBIIYCKAETCS OJTHUM IPEANPUATHEM 10 OJHOMY HOPMATUBHO-TEXHUYECKOMY JTOKYMEHTY, TO Ta-
Kas MPOJYKIIUS aTTeCTyeTCs KaK OJJUH OOBEKT 110 TUTIOBOMY IIPEICTaBUTEIIIO 3TOTO psija, XapakK-
TEPU3YIOIIEMY KaueCTBO BCEX aTTECTYeMbIX U3Jenuil psaga. Heo6XoauMbIM yCioBuEM sBIsETCS
CTaOUIIBHOCTH YPOBHS Ka4eCTBA BCEX YJICHOB Psija.

JpyruMm ciydaem rpynnupoBKH U3/1EIUI SIBISIETCS COBOKYITHOCTD Pa3IMYHbIX U3JIEIHH,
UMEIOIIUX 0011ee IKCIUTyaTallMOHHOE Ha3HAYEHHE U BBIITYCKAEMbIX OJHUM MPEANPUITUEM B
KOMILJIEKTaX, Habopax M T.J. (HarpuMep, TapHUTYP MeOCIIbHBIX M3/EIHii, HA00p CIeCapHbIX HH-
CTPYMEHTOB).

IIEPBBI KPUTEPU - TeXHUKO-IKOHOMHUYECKHIT YPOBEHS. [ €ro OLEHKH aTTeCTye-
Masi IPOJYKIIMs CPAaBHUBAETCS C JIYUIIMMHU OTEUECTBEHHBIMU U 3apyOeKHBIMH 00pa3aMu ¢ yde-
TOM IMEPCIEKTUB PA3BUTHUS TEXHUKU U TeXHoJornu. HoMeHkaTypa nokasarenei kauecTsa, pu-
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HATBIX JJIS1 OLIEHKH, METO/IbI ONIPEIEICHUS UX YMCIOBBIX 3HAYEHUI U METO/Ibl OLIEHKH BbIOMpa-
IOTCSI B COOTBETCTBHH C OTPACIIEBBIMU JOKYMEHTAMH.

BTOPOI KPUTEPUU - KOHKYPEHTOCIIOCOGHOCTD HA BHEIIHEM PhIHKE.

['maBHBIME clTaraeMbIMH KOHKYPEHTOCIIOCOOHOCTH MPOAYKIIUY HA BHEIITHEM PBIHKE SIB-
JISIOTCSL TEXHUYECKUN YPOBEHb U KAYECTBO M3TOTOBJICHUS, XapaKTepU3YIOIINEe COOTBETCTBUE HO-
BEUIIIIM MUPOBBIM HAYYHO-TEXHUYECKUM JOCTHIKCHHSIM B 00JIACTH KOHCTPYUPOBAHHUS U TEXHO-
JIOTUH, HaJIM4Ke NATeHTHOM YMCTOTHI M MaTEHTHON 3alUTHI, a TAK)KE 3apETUCTPUPOBAHHBIN TO-
BapHbIi 3HaK. Kpome Toro, He0OXOAUMBIM YCIIOBUEM KOHKYPEHTOCITIOCOOHOCTH SIBIISIETCSI COOT-
BETCTBUE MPOAYKLUU TPEOOBAHUIM CTaHIAPTOB CTPAH-UMIIOPTEPOB U UX GUPM, PEKOMEHIAIUSAM
u ctaugapram MCO, MOK, COB.

TPETUM KPUTEPUI - craGuibHOCTD TOKa3aTelel kauecTBa. OHa 6a3upyeTcs Ha Bbl-
COKOM TE€XHHYECKOM YPOBHE ITPOU3BOJICTBA, CTPOTOM COOJIO/ICHUU TEXHOJIOTUICCKON JTUCITHU-
TUTMHBI ¥ BBICOKOU KYJIbTYpE MPOU3BOJICTBA.

CtaOunpHOCTh WM YPOBEHb Ka4€CTBA U3TOTOBJICHUS IPOIYKIIMU OIICHUBACTCS TAKUMHU
MOKa3aTesIMU, KaK HHJIEKC Je(pEeKTHOCTH, TOTePH OT Opaka, MoTepH OT peKiaMaliii u Jp.

Hopmanuzanus

Hopmainmsanus u crangapTusanys NpeayCcMaTpuBaOT YCTAHOBICHUE €UHBIX HOPM I10
BEJIMYMHAM U3MEPEHHI OTAETbHBIX 2JIEMEHTOB KOHCTPYKUUN yHUDUIIMPOBaHHBIX neTanei. [lon
HOpMaJTU3aIfel ClIeAyeT MOHNMAaTh YCTAHOBIICHUE €MHBIX HOPM U TPEeOOBaHUI K BUIaM, pa3-
MepaM M KayeCTBY U3JEINI WIK UX OTIEIbHBIX JETaleH U y3JI0B, a TAKXKE K METO/1aM U3rOTOB-
JICHUS U UCIIBITAHUA. HopManmaum{ SABIIACTCA paSHOBI/II[HOCTI)IO CTaHI[apTI/I3aIlI/II/I 158 HpOBOILI/ITCﬂ
B MaciTadax OTACIbHBIX IPEANPUATHNA WU OTPACTH B IIETIOM.

Bomnpocel 11 caMOnIpoBepKH:

1. MopanbHOE cTapeHue.
2. Kpurepuu kauecTsa.
3. Hopmanusanus.

IMPAKTUYECKOE 3AHSITHUE Ne 41
3agaun:
1 [To3HAKOMUTHCS ¢ TEOPETUICCKIM MATEPHAIIOM, U3JI0)KCHHBIM B METOIHUECKUAX
YKa3aHUSX.
2 [ToAroToBUTHCS K CEMUHADY.
3 OTBETUTH Ha KOHTPOJHHBIE BOMPOCHL.

Marepuanbl 1 TeXHOJIOTHS.

CoBpeMeHHbIH Au3aifHep MOXKET 00palaThCsl Kak K TPAAUIIMOHHBIM, TaK U K HOBBIM KOH-
CTPYKTOPCKMM MaTepHuasaM. lcnonp30BaHue TOro wiv MHOrO MaTepuaia ONpeaeseTcs Clen-
¢ukoit oobekTa pa3paborku. Hampumep, npu nmpoekTUpOBaHUU MeOENH, caJOBO-MAapPKOBBIX CO-
OpYXEHMH Iu3aiiHephbl 4acTO 0OpaIlaloTcs K JepeBy, IpU pa3paboTKe TOPOJICKUX CKaMeeK, YpH,
Jp. JIEMEHTOB «MaJIOM apXUTEKTYphD» - K kKeJle300€TOHY M KaMHIO, NIPH Pa3paboTKe M3AeIuil
MaIlMHO- ¥ MPUOOPOCTPOCHHUS - K METAILTY, IPH pa3paboTKe paguoannapaTrypsl - K IIaCTMacCaM.

[TpuponHsle cBOMcTBa MaTepHana BbIPaKAIOTCS B IUNIACTUYHOCTH MJIM KECTKOCTH, TMOKO-
CTH WIH XPYIKOCTH, JIETKOCTU WM TSXKECTH, PO3PAYHOCTU U T.A4. OJJHU MaTepuabl XOpOLIo pa-
00TarOT B KOHCTPYKIUAX € OONBIIMMH CTaTUUECKUMM Harpy3KaMH, Ipyrue MHTEPECHbI CBOMMHU
BECOBBIMU KaueCTBaMHU.

Mertamn («4epHBIi» U LIBETHOW) - TPAJUIMOHHO SIBJIETCSI OCHOBHBIM KOHCTPYKIIMOHHBIM
MaTepuajioM MAaIlIMHOCTPOEHUS M Jp. OTpaciei npomblnuieHHocTH. Mcnonb3yercs B Buie uc-
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XOJIHBIX TOKOBOK M OTJIMBOK, NMPYTKA U TPYO Pa3IMYHOrO AUaMeTpa, JUCTOBOTO MpoKara, npodu-
JIs1 IIMPOKOT'O aCCOPTUMEHTA U T'aJIbBAHUYECKUX MMOKPBHITHIA.

[Ipumeps! Hanboiee pacpoCcTpaHEHHOTO NPOGUII MPOKATHOU cTanu: mmBesuiepsl No 5-12
(T.e. pasmep mo HambonbieMy u3mepeHuto ot 50 o 120 mm), crans yrojkoBas (paBHOOOKas U
HepaBHOOOKas ), TPYOBI C HApYKHbIM quameTpom ot 10 1o 100 MM (TommMHA CTEHOK OT 2 110 5,5
MM), TpyOa KBajpaTHast cO CTOPOHOH cedeHus oT 12 mo 42 mM, TonmuHoi creHok ot 0,8 1o 3
MM.

[Tosydnnm pactpoCcTpaHEHUE CIOKHOTO CEYCHHSI (STYCHCThIE, COTOBBIC) IPOMUIN U3 JIeT-
KUX aJTIOMUHHUEBO-MarHUEBBIX W TUTAHOBBIX CIUIaBOB. HOBBIM KOHCTpYKIMOHHBIN MaTepuai -
MHOTOCIIOMHBIA METaJUIOIUIACT, BBITYCKACMBId B BHJE CIUIONIHBIX HIW Tep(HOpUPOBAHHBIX
CTaJIbHBIX JIUCTOB, MOKPBITHIX MJIACTMACCOBOM 3alllUTHO-IEKOPATUBHON IUICHKON (MOJUATHIIE-
HOM, NOJUBHHWIXJIOpUAOM Toul. 0,2-0,3 mwM.

JIucToBble KOHCTPYKIIMOHHBIE MaTepHalibl (CTallb, JIOPATIOMHHBI, METAJUIOIIACTBI, COMIO-
JUMEPBI, OPTCTEKII0) MPUMEHUMBI MPU CO3JAAHUHM KPYIHBIX TOHKOCTEHHBIX (paMHBIX, KOpoOua-
TBIX, 000JIOYKOBBIX) KOHCTPYKTHBHBIX JeTallell - MEHEe MACCUBHBIX, HO HE MEHEe MPOYHBIX, YEM
JUTBIE. DTO - HECYIIME I1aCCU U KapKachl, BHEIIHUE OOJIUIIOBKH, TAHEIH, IIUTKU, KOXKYXH, EMKO-
CTH, 00TEeKaTenu | T.11.

N3 memeramnueckux mMaTepHaioB BaXKHEUIIMM KOHCTPYKIIMOHHBIM MaTEpHaIOM COBpeE-
MEHHOM TEXHHMKHU CTanu miaactMmacchl. OHM HAlUIM IIMPOKOE MPUMEHEHUE B JIEKTPO- U PaAHO-
TEXHHUKE, MPUOOPOCTPOECHUHU, aBTOMOOMJIECTPOEHUH, CYJOCTPOEHUU U XUMHYECKOM MAaIIMHO-
CTPOEHHH, B IPOU3BOJICTBE JI€TANCH U3/l KyIbTypHO-OBITOBOTO Ha3HAUCHHUSI.

MHorue miacTuku 001aJaloT HEMPEB30MIEHHBIMU 3JIEKTPOU30ISILIMOHHBIMUA CBOMCTBaMU,
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-TMOpoIIKa UM BaKyyM(pOPMUPOBAHUEM U3 JIMCTA. BONBIIMHCTBO
MJIACTMACC HEAOPOTH, IPOU3BOJICTBO MX PEHTA0EIBHHO (CHIPhE - MaTepHalbl epepadboTKu HedTH,
ra3a, yris, JPEBECHUHBI, CEIbXO3MPOIYKTOB U BTOPCHIPHs). Mcnonb30BaHue miacTMacc B KOH-
CTPYKIIMH JIETKOBOT'O aBTOMOOMIISI CIOCOOHO CHU3MTH ero Bec Ha 30%.

[Imactmaccel pa3nuuHbl 0 cBocTBaM. Hanmpumep, MOMMATUIIEH HE MOAIAETCS CKJIEUBa-
HUIO; (PTOPOIUIACT - HE TOJIIAaeTCS OKpacKe, HE PacTBOPSETCS HUKAKUMHU KHUCIOTaMU, BBIIEPIKU-
BaeT Temnepatypy cBeiie 300 rpaaycoB; TEKCTOIUTHI A0COMIOTHO CTOMKH K BO3JIEHCTBUIO Macen
u OeH3MHAa, OPrcTeKio (MOTMMETUIMETaKPHIIAT), HEOKPAIICHHBIH MOIUCTUPOI, COMOIUMEPHI
CTHpOJIA U alleTaTIeIII0103a 00J1aJatoT BBICOKUMH ONTHYECKUMU CBOMCTBAMU, IIEHOIIOJIMCTUPOIT
B 20 pa3 nerue npoOKu, MOTUIPONUICHOBBIE HUTH MTPOYHEE HEUTIOHOBBIX.

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 MOJ|
BO3/ICHICTBHEM HArpy30K M yAbTpaduoIeToBbIX ydeid. K ynraponpoyHbIM MOXHO OTHECTH JUIITh
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 sl TUIACTMACC AOPOTOCTOSIIINE, ONIPABIABIBAIOT
ceOst IMIIb IPU KPYIMTHOCEPUHHOM U MacCOBOM IPOU3BO/ICTBE.

Haubonee ynorpeOumsi:

B meiinon. Kanpon u nmonumnponuieH (B maHensax NpuOOpOB U Ky30BaX JIETKOBBIX aBTO-
MOOWIICH, JETaSIX MEXaHU3MOB);

B nonukapOoHAT (Koprmyca 3JIEKTPOMHCTPYMEHTA, H3MEPUTEIBHBIX MPHOOPOB, AIIEKTPO-
apMarypa);

B [0JIUCTUPOJI, COMOJMMEPHl CTHPOJA, AMHHOIUIACT, MOJUAMHA (KOPIYCHBIE JI€TaIu
ayJIMOBUICOTEXHUKH, OBITOBBIX MPHUOOPOB, KHHOGOTOANMNapaTyphl, MOCyJa U KaHLEISIPCKUE
MPUHAJIC)KHOCTH;
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B KOMIIO3UTHBIE TUIACTUKH, T.€. YCUJIEHHBIE CTEKJIOTKAaHBIO - B HECYIIUX KOHCTPYKIIHSIX
000JI0YKOBOT'O THMA, KPYITHOTA0APUTHBIX M3ACIHAX MITYYHOTO HIIM MAJIOCEPHIHOTO MPOH3BO/I-
CTBa (Ky30BaxX TPAaHCIOPTHBIX CPECTB, KOPIycax JIETKUX CY/OB).

W3nenus U3 miaactMace HE HYXKAAIOTCS B aHTUKOPPO3MOHHOH 3aIuTe, HEOOX0I1-
MOCTb KOTOPOH CTOJIb XapakTepHa AJs u3aenuil u3 Mmerawia. KOHCTpYKTHBHO MpenoTBpalas
KOPPO3HIO, MPOJICBAIOT CPOK CIIY>KOBI MPOMBIIUICHHBIX M3/AETIHNA, CTAOMIM3UPYIOT UX TOBAPHBIN
BuJ. C 3TOl LeNbI0 MPUMEHSIOT KOPPO3UOHHO-CTOMKHIE CTalld, TUTAHOBBIE CIIJIaBbl, rajlbBaHUYE-
CKHE MOKPBITUS (XpPOMUPOBAHNE, HUKEIMPOBAHUE), OCAXKACHUE XUMUUYECKUX TUIEHOK (OKCHIUPO-
BaHue, pocdarupoBaHue, SIMaTATUPOBAHKE) UITH TUICHOK MMOJIMMEPHBIX, T.€. MOJYyUYaloT CIOUCTHIH
METaJUIOIIAcT, He TpeOyromuil okpacku. LLIMpoko mMprUMEeHUMBI 3alIUTHO-IEKOPATUBHBIC JIAKO-
KpacoYyHbIE€ MOKPBHITHS OOIIMPHOW LIBETOBOIM TIaMMbl, pa3inyHbIX (akTyp u Mmapok. Hambomee
yrnoTpeOuTenbHbl: dMau aBToMoOmIbHbIe MJI-12, amamu mapok HII-11, HII - 25, T1®, DI1-51,
XB - 113, MJI - 158 «marpens» u Metaino3upoBanHas smans MJI-1198. IIpu BeiOope yuuThI-
BAIOT CpeAy IKCIUTyaTallid HOBOTO M3AeNUs (BOAHYIO WM MHYIO), KIUMAaTUYECKUE yCIIOBUA (ce-
BEPHOE WJIM TPOIIMYECKOE UCIIONIHEHUE), HATMYHUE WM OTCYTCTBUE YCIOBH IJISisl TOpsiUEd CYIIKU
OKpAILLEHHOTO U3/IENNsl, IPOYHOCTHBIE U UHBIE XapaKTEPUCTUKU MAPKU 3MaJlM, OTPACIIEBbIE HOP-
MaJIi Ha OKPACKy MPOAYKIIHH.

TexHOJTOrHYHOCTh KOHCTPYKIMIA:
- 001IIM e MPABUJIA TEXHOJIOTHIECKOT0 ()OPMOOOPA3OBAHMSA;
TexHonOrnuecKu Moaxoa K 00beKTYy KOHCTPYUPOBaHUS (COUeTaeMblil ¢ PyHKIIU-
OHAJILHBIM W THITOJIOTHYECKUM TIOJXOJJaMH ) AUKTYETCS HEOOXOAMMOCTBIO CO3/IaTh PEaTbHO OCY-
[IECTBUMBIN MPOEKT U Oa3upyercs Ha 3HAHUHM BO3MOXKHOCTEH KOHCTPYKIIMOHHBIX MaTepHalioB,
($hopMOOOpa3yIOIIMX U COOPOUHBIX TEXHOJOTHUH, MMPUEMOB KOHCTPYKTUBHOW CBSI3M, KPETUICHUS
y3JI0B | jAeTajeil. J{uzaitHep JOMKEH XOpPOIIO 3HaTh MaTepUalbl U MPOLIECC U3TOTOBICHUS U3JIe-
TS, TIPEIBUICTD, IPOTHO3UPOBATh TEXHOJIOTHIO U3TrOTOBICHUS. «OTCYTCTBUE 3HAHUNA O TEXHO-
JIOTUU U MaTepHaliaXx MOXKET MPHUBECTH K TaKUM CYIIECTBEHHBIM KOPPEKTHBAM BO BpEMS HU3TO-
TOBJICHUS U3JICIIHS, KOTOPBIC CBEIYT HA HET CAMbIC HHTEPECHBIE TBOPUCCKHE 3aMBICITBD).
TeXHONMOrMYHOCTh KOHCTPYKIIMM BCETJa CBsi3aHa C CEPHIHOCTBHIO, MacuITabom
MPOU3BOJICTBA. TEXHOIOTUYHOCTD - COBOKYITHOCTh MIPU3HAKOB, O0SCIICUNBAIOIINX HanboJIee IKO-
HOMHYHOE, OBICTPOE U MPOU3BOAUTEIHLHOE M3TOTOBICHHE MAIIWH C MPUMEHEHHEM MPOTPECCUB-
HBIX MeT00B. OJIHO U3 YCJIOBHI MPABMIIEHOTO KOHCTPYUPOBAHUS - C CAMOT0 HayaJia MpUIaBaTh
JEeTalsIM TEXHOJIOTHUYECKHU Ienecoo0pasHbie (opMbl. 11 3TOr0 MPOEKTUPOBIIMUK JTOJKEH TOYHO
MPEJICTABIISITh CXeMY COOpPKH, TTOOTIEPAIIMOHHBIA MAPIIPYT IPOXOKACHHS JACTANCH U COOPOTHBIX
€IWHMII, OCO3HABATh CHEHH(PUKY HEOOXOJUMOW TEXOCHACTKH: MPHUCIIOCOONICHUM, MITaMIIOB,
npecc-popM. Co3gaHue BBICOKOTEXHOJOTHYHBIX MPOMBINUICHHBIX W3JICIHNA MPEIIoiaraeT OpH-
EHTAII0 Ha COKpAIIeHHe TPYH03aTpaT, SKOHOMHUIO MPOU3BOJCTBEHHBIX IUIONMIACH, CHIKEHUE
PacxoJI0B CHIPbs, MAaTEPHAJIOB M DHEPTETHUECKUX pecypcoB. [Ipeamourenue Bceria oT1aeTcs Me-
Hee TPYJIOEMKUM, pecypcocOeperaronum, 0€30TXOAHBIM U SKOJIOTUYECKH YUCTHIM TEXHOJIOTHSIM.
CymecTByeT pazHooOpaszne BO3MOKHBIX CIIOCOOOB IIeJIeHANpaBIeHHON 00pabO0TKH
MaTepuaoB, TEXHOJIOTHMYECKUX MPHUEMOB (OPMUPOBAHUS KOHCTPYKIMU. Hampumep, crmocoOsl
(dbopMoBaHUS IMJIacTMacc: MPECCOBaHUE, TUThE MO faBiaeHueM (10 200 OTIUBOK B MUHYTY), 9KC-
Tpy3usl (HeMpephIBHOE BhIAABIMBaHUE (PACOHHBIX Mpoduie ckBO3b (HOPMY-pElIeTKY); BBIAYBa-
HUE, INTaMIIOBKa WJIM BaKyyM-(OpMOBaHHE pPa30TPETOro JIMCTOBOTO TEPMOIUIACTA, CBapKa H
CKJeiika, ¢opMoBaHHE (CTEKIIOIUIACTUKA) TO MOJENu OONBaHy, MeXaHWueckas oOpaboTka Ha
ctaHkax. bombImas yacte 3TUX crOocoO0B 0a3MpyeTcss Ha CIIOCOOHOCTH IJIACTMACC Pa3MsAT4aThCs
U IPUHUMATh HYXHYIO (pOopMy IO AaBJIEHUEM U TIPU BBICOKOU TeMIepaType.
OTHOCHTENBHO TIACTMACC CIEAYET IOMHUTH!
B px MexaHu4eckas 00padoTKa HEMPOU3BOIUTEIIEHA M HE UMEET MPOMBIILIEHHOTO MPH-
MEHEHHS;
B cBapke MOJUICKAT JUIIh TEPMOIUIACTUYHBIC TIACTMACCHI (MCKITIOYasi PEaKTOIIACTHI -
TEKCTOJIUT, TIOJIMKOpOaHar);
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B 1HCTHI OPTCTEKJIA BBIMYCKAIOTCS TOIIMHON He OoJiee 20 MM;

B yyuTHIBAThH TUI M MOIIHOCTH ()OPMOBOUYHBIX MAIIIHH;

B ecTh IJ1acTMacca, He CKJICHUBAIOIIAsACS HUKAKUM KJI€eM, T.€. He BCTYIaollas BO B3au-
MOJICHCTBHE HU C KAaKUM XUM. BemecTBoM ( monmdTuieH). [lonmudtuien, 6inaronapsi CBOMM CBOWA-
CTBaM, Hallelsl IIMPOKOe MPUMEHEHHUE MPHU MPOU3BOJCTBE Tapbl, YIAKOBKU, U3TOTOBICHUU JET-
CKUX UTPYLIEK H T.JI.

XopomuMH JTUTEHHBIMU CBOMCTBaAMM 00JIaJalOT M I[BETHbIE METAJLIbl, YYT'yH, Oe-
TOH, runc. Cpeu TUTEHHBIX TEXHOJIOTHH - TUThE METAJUIA B ecyaHble (3eMIIsTHbIC) (hOPMBI, 000-
JIOUKOBBIC (MTeCuaHO-0aKEeIUTOBBIC), YYT'YHHBIC WM CTajbHbIC (OPMBI (KOKHJIBHOE JIUTHE), IIEH-
TPOOEKHOE JINTHE BO Bpamaromuecs: GopMbl(As OTIMBKH IOJBIX AETalel), TOUHOE JUThE MO
JABJICHUEM M IO BBIIUIABIISIEMBIM MOJENSAM (U3 JIETKOIUIAaBKUX MaTepuanoB - napaduna). Kon-
CTPpYMPOBaHUE JUTHIX JETaleld MMeeT OCOOCHHOCTH, BOT HEKOTOpPbIE M3 HUX: MOJEINb JOJDKHA
OecrpensiTCTBEHHO M3BJEKAThCS U3 (OPMBI, HE €€ MOBEPXHOCTH HE JOHKHO OBITH BBICTYIOB U
yrayOleHui, pacoyoKEHHbIX MEPIEeHIUKYIIPHO K HampaBlieHUI0 BbleMkHU. [[nst oOnerueHus
BBIEMKHU MOZENU U3 (POpMbI TOBEPXHOCTH, NEPIECHIUKYIIPHON K MIIOCKOCTH pazbeMa, MPUAAI0T
(dopMoBOuHBIE (TUTENHbIE) YKIOHBI. Crenyer u3bderath pasbema (popM 10 HAKJIOHHBIM U CTYIEH-
YaThIM MIOBEPXHOCTSIM, OCJIOXKHSIOIIETO U3TOTOBIEHUE (POPM.

Mexannuecku oOpabaTbiBaeMble JETaIH - HAauOoJee TPYIOEMKH U TPYAHBI B U3TO-
toBieHud. [Ipu ux paspaboTke HaO MpeaycMaTpuBaTh BO3MOXKHOCTh 00pabOTKH MaKCUMaIbHO-
ro yKclia HOBEpPXHOCTEN IPU OJHOM ollepalvy, Ha OJJHOM CTaHKE, C OJTHOTO YCTaHOBA, OJIHUM HH-
CTPYMEHTOM.

Jletanu U3 JTUCTOBOTO MaTepuaia, B 3aBUCUMOCTH OT THpaxa, (popMbl, TabapuTOB, BBI-
MOJIHSIFOTCSL JTMOO IITaMIOBKOM (ropsiueid, XOJOJIHOH), MaBUJILHBIMU paboTaMu (Ha TOKapHOM
CTaHKe), BakyyM-(hopmoBaHueM, cBapkoi, rudkoil. OOume npasuia GopMooOpa3oBaHUs U3JIE-
JUH U3 JIMCTOBOTO Marepuaia - MOJydeHHE BHEIIHEro pajguyca ero u3ruda, paBHOro He MeHee
YeM JBYM TOJIIMHAM JIMCTa; KOMIIEHCAllUs HEJOCTaTOYHON MPOYHOCTH M KECTKOCTH TOHKOJIU-
CTOBBIX KOHCTPYKIIMH MPHUAaHUEM UM CKOPIYMYaTOd WM CBOAYATHIX (OpM, BIIABIUBAHUE pe-
abe¢oB, 0TOOPTOBKa, ITpUBapKa pedep )KECTKOCTH.

HIupoko nmpuMeHsieTcs CBapKa - IyroBasi py4Hasl U aBTOMaTH4ecKasi, KOHTaKTHas (To4eu-
Has U LIOBHAf), YIbTPa3ByKOBas, Jla3epHasi, CBapKa B CTpye HEHTpaJIbHBIX ra3oB (aproHa) u T.n.
Cpenu TUIMYHBIX CBAPHBIX COEIMHEHHH - CTBIKOBBIE, YIIIOBbIE, HaxjecTouHble. CBapKa BbI3bIBa-
€T BHYTPEHHUE HAIpPsDKEHUS B METaJIe M MOBOJKY €ro B 30HE IlIBa, HEKOTOpOE OcliablieHue U
negopmaruio KoHCTpyKIuH. CienyeT mpenenbHO COKpallaTh MPOTSKEHHOCTh I1IBa, 00ecneun-
BaTh yJOOHBIHN MOJAXO0/ IEKTPOJOB K HEMY.

- pauMoHaJbHbII BbIOOP 0a3. [IpaBuIbHASI NPOCTAHOBKA Pa3MepoB;

baszupoBanue - 3T0 npugaHue 3aroTOBKE MM U3/IEIHI0 TPeOyeMOro NOJ0XKEeHHUs OTHO-
CUTETILHO BBIOPaHHON CHCTEMBI KOOPIUHAT.

bas3a - noBepxXHOCTH (WM COYETAHUE MMOBEPXHOCTEN ), OCh, TOUKA, IPUHAIIKAIIHIE 3a-
TOTOBKE MJIM U3JIEJINIO U HCITONIb3YEeMBbIE [T Oa3upOBaHMS.

basupoBanue He0OXOMMO Ha BCEX CTATUSAX CO3/IaHUS U3IEIHS.

Paznmgaror 6a3bl: KOHCTPYKTOPCKYIO, TEXHOJIOTHIECKYIO, H3MEPUTEIHHYIO.

Koncmpykmopckaa 6a3a - UCNoNb3yeTcs Ui ONPEAETICHUs TOJIOKEHUS JeTald WIH
cOopouHOil enuHUIBI B W3nennu. KoHCTpykTopckue 0asbl NENATcss Ha OCHOBHBIE M BCIIOMOTA-
TesnbHble. Ponb 0a3 yuuThIBaeTCs MpU BBIOOpPE KOHCTPYKTOPCKUX (OPM MOBEPXHOCTEN JAeTaleH,
3aJJaHUH UX OTHOCUTEIBHOTO MOJIOKEHUS, TPOCTAHOBKE Pa3MEPOB, 3aaHUN HOPM TouHOCTH. Oc-
HOBHas 0a3a - 6a3a, nmpUHAAJIEKaIIas JAHHOM OeTaau Ui cOOPOYHON eAMHUIE U UCIOJb3yeMast
JUISL OTIpENICIICHHsS ee TIOJIOKeHUS B M3einn. BeroMorarenbHast - MpUHAUIEKHUT TAaHHOW JeTalH
Wi cOOPOYHON €IMHUIIC U HCIIONB3YEeTCs A ONpPEACNCHHs MOJMOKEHUS MPUCOCTUHIEMOTO K
HEU u3Iaenusl.

Texnonozuueckaa 6aza - 6a3a, UCTOJIb3yeMast 1751 ONPEACTICHUS TTOJI0KEHUS 3ar0TOB-
KU WJIM U37IETHS B TIPOLIECCE U3TOTOBIICHUS HIIH PEMOHTA.
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Hzmepumenwvnaa 6aza - 6aza, ucroipzyemas A ONPEENICHNUsS OTHOCUTEIBHOIO MO-
JIO’KEHUS 3arOTOBKU WJIM U3JIEIUS U CPENICTB UBMEPEHMUS.

[lo numiaeMbIM creneHsiM cBOOOBI 0a3bl JENSATCS Ha YCTAaHOBOUHYIO (JIMIIAET 3aro-
TOBKY WJIM U3JIEJIME TPEX CTENEHENW CBOOO/IbI), HapaBIAOLIyI0 (JIMLIAET ABYX CTENEHEN cBOOO-
IIbl), OMOPHYIO(JIUILIAET OAHON CTEMEHU CBOOOIbI), TBOMHYIO HAMpPABISAIOUIYIO, IBOHHYIO OMOP-
HYIO.

[To xapakTepy nmposiBiIeHHUs1 0a3bl OBIBAIOT CKPBITHIC (0a3a B BUE BOOOpakaeMoOi T1oc-
KOCTH, OCH WJIM TOUKHU) U SBHBIE.

- JOIYCKH U MOCAKH;

OcCHOBHBIE TIOJIOKEHUS CUCTEMBI JIOIYCKOB U MTOCA0K, TEPMUHBI U TIPaBUiIa 00pa3oBaHus
uznoxkensl B CT COB 145 - 75.

JleCTBUTENBHBIN pa3Mep JETalu OTIMYAETCs OT 33JaHHOIO (MOrpEHIHOCTH M3rOTOBIIE-
HUS1, U3HOC UHCTPYMEHTA, MOTPEIIHOCTH U3MEPUTENBHBIX IPUOOPOB U T.1I.).

HomunanbHbIM Ha3bIBa€TCS pa3Mep, OTHOCUTEIBLHO KOTOPOT'O ONPEAEISIOTCS IPEACIIbHbIE
pa3Mepbl U KOTOPBIM CIYKUT HA4aJloM OTcueTa OTKJIOHeHu. HomMuHanbHBIH pa3mep omnpenens-
eTCcsl U3 pacyeTa Ha IMPOYHOCTh WJIM MO KOHCTPYKTUBHBIM COOOpakeHUsiM. Bce HOMuHanbHbIE
pa3Mepbl OKPYTISIOTCS B COOTBETCTBUU ¢ HOpManbHBIM psiioM uncen no I'OCT 6636-609.

Bepxnee npeznenbHOe OTKIIOHEHHE - ajireOpandeckasl pa3HOCTh MEXKAY HauOOJIbIINM 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 BEIMYMHON JA0NyCKa - B YMEHbBIIIEHUEM JIOMYCKa TOY-
HOCTb TOBbIIaeTcs. COBOKYMHOCTh JOMYCKOB, COOTBETCTBYIOIIMX OJIMHAKOBOM CTENEHU TOYHO-
CTH JJIsl BCEX HOMHUHAJIbHBIM Pa3MepOB, Ha3bIBaeTcs keaiumemom. [Ipu BeIOOpe Kilacca TOYHO-
CTH HAJI0 YYUTHIBATh, YTO C IOBBIIIEHUEM TOUHOCTH YBEIIMUYUBAETCS CTOUMOCTD U31EIHS.

IIpu coennHeHnuu IByX Aerajneil oOpasyercs nocadka, onpeaensieMas pa3HOCTbIO UX pa3-
MEpOB /10 COOPKH, T.€. BEIMUYMHON MOTYYAIOLIMXCS 3a30pOB WM HATAroB B coeAuHeHuu. I[locan-
Ka XapaKTepu3yeT CBOOOTY OTHOCHUTEIBHOI'O MEPEMENICHMS] COEAMHSIEMBIX JIeTaleld U CTEeNeHb
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 OoJblle pa3mepa Basia. Hatsr - pas-
HOCTh pa3MepoB, €CIIM pa3Mep Baja OoJbliie pazmepa oTBepcTHsi. CyIIeCTBYET U SBISIETCS 00s13a-
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 I0OMyCKOB M I1OCA/I0K BKJIIOYAET JBE PABHOIPABHBIE CUCTEMBI - CUCTEMY OTBEP-
CTHS U cucTeMy Baia. CucTeMa OTBEPCTHUS - COBOKYITHOCTb MOCAJ0K, B KOTOPBIX MpeAeNbHbIE OT-
KJIOHEHHs OTBEPCTUM OJMHAKOBBI, & PA3JIMUHBIE MOCAJAKU JOCTUTAIOTCS IyTEM M3MEHEHHUs Ipe-
JENbHBIX OTKJIOHEHUH BaoB. JlaHHas cucTema npearnoyTUTeNbHEH, T.K. B ClIyyae ee IPUMEHEHHS
YMEHBIIAETCS KOJIMYECTBO CHEUAIBHOTO PEXYILET0 U U3MEPUTEIBHOIO HHCTpyMEHTa. CucTeMy
Bajia IPUMEHSIOT, €ClIi HEOOXOAUMO 00ECIEeUUTh PA3IUYHBIA XapaKTep COMPSKEHUNH HECKOJb-
KUX JIeTajiell ¢ TIaKUM BaJIoM, JJisi COOPKY MOJIIMITHUKOB KaYeHHUs IO HapyKHEMY KOJIbILY.

Hanpumep: &60h14, J60 H14.
D
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Puc. 1. OxBaThIBaromniasi 1 0XBaTblBacMasi MOBEPXHOCTH
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Puc. 2. PacnonoxeHnue nosueil 10nyckoB oTBepcTus A U Bajna B:
a, 6, 8 — IOCAJIKH C 3a30pOM; & — I0CAJKa C HATATOM;
0 — Tiepexo/IHast MocaaKa
- LIEPOXOBATOCTh.

Pexymas kpoMka BCSIKOTO MHCTPYMEHTA OCTaBIIsIET HA 00pabOTaHHOM MMOBEPXHO-
CTH ciief] B Buje BeicTynoB U BnaauH. lllepoxosarocts (I'OCT 2789-73) xapakTepu3yeT YuCTOTY
00paboTaHHOM MOBEPXHOCTH MO BEJIMYUHE BIAJWH U BHICTYIIOB ~ Ha BbIOpaHHOM yuactke. Ille-
POXOBATOCTh OKa3bIBaeT OOJIBIIOE BIMSIHAE HA KAYECTBO COCTUHEHNH, OCOOCHHO MOIBMXHBIX. C
YMEHBIIEHUEM HIEPOXOBATOCTU CHUKAETCS TPEHUE U M3HOC COMPATaeMBbIX NMOBEPXHOCTEH, ylyd-
IaeTCsl YCIIOBHE CMa3KH, MOBBIIIAETCS TOYHOCTh M PAaBHOMEPHOCTH TEPEMEIICHHs 3BEHHEB. B
HEMOJABIKHBIX COEJMHEHUSAX C YMEHBIIEHHEM IIEePOXOBATOCTH MOBEPXHOCTEH YBETMUMBAETCS
AQHTUKOPPO3HOHHASI CTOMKOCTD JIeTasIeil, CO3/IaeTCsl ONPEIENIEHHOCTh HATATOB, YIIy4IIaeTcs Tep-
METHUYHOCTh COCIMHEHUHN, YBEIMYMBAETCS YCTAIOCTHAS IPOYHOCTH JIeTalei.
[IlepoxoBaToCTh MOKET OBITH OIpE/eNieHa KaK:
- cpeaHee apudMeTHYecKoe OTKIOHEHHE TPodUIIs B peenax 6a3oBoi mHbel Ra=1/n X
[yi].
- BBICOTa MUKPOHEPOBHOCTEH MpoduiIst Mo JeCATH TOYKaM (CyMMa CpeiHUX apudmeruye-
CKUX TISTH HauOOJBIINX MUHUMYMOB U TISITU HauOoNMbIMX MakcuMyMoB) Rz = 1/5 (Zhj max -Zhi
min), T1€ Ni - pacCTOSHUS 10 yKa3aHHBIX TOYCK MPOQHIS OT HEKOTOPOH MPSMOil, mapaieabHON
CpeIHEe! JIMHUY U He NepeceKaronieid npopub.
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Puc. 4. Ctpykrypa 0003Hau€HHUSI IEPOXOBATOCTH MOBEPXHOCTEH
Ha YepTeKax

U_[epOXOBaTOCTB U TOYHOCTH pa3MCpPOB HAXOAATCS B ONPCACICHHOM COOTBCTCTBUHU. HpI/I
Ha3HA4YCHUU MICPOXOBATOCTHU CICAYCT MMOJIb30BATLCA IMOCOOUSAMH.

- Manasi MaTepHai0eMKOCTb.

Haubonpiiee 3HadeHne Macca MMeET B TPAHCHIOPTHOM MAIIMHOCTPOCHHH, OCOOEHHO
aBHAlMH, TJ€ KaXIbIi JINIIHUI KHJIOTPaMM YMEHBIIAET MOJIE3HYIO TPY30M0IbEMHOCTh, CKOPOCTh
U JalbHOCTH JedcTBus. Hanbonblne BO3MOKHOCTH SKOHOMHH 3aJI0)KEHBI B CHUKEHUH MaCChI
U3JIeNTUil MacCOBOTO TPOM3BO/ICTBA. Y MEHBIIIEHHE MACChl MAIIMH O3HA4YaeT CHM)KEHUE pacxoia
MaTepuana ¥ CTOMMOCTH U3roToBJIeHHs. KoHeuHO, yMEHbIIIEHNE MacChl He SIBISIETCS CaMOIIelbIo,
JydIie UMETh 0oJiee TSKEITYI0 MAIlIUHY, HO U 00Jiee HAJIeKHYIO.

YMeHbIIeHUST MaTepUATOEMKOCTH JOOUBAIOTCS MPHUIaHUEM JIETaIsIM paIllMOHATIBHBIX Ce-
yeHu u (opM, IeIeCOOO0pa3HBIM HWCIIOIh30BAaHHUEM IPOYHOCTH MaTepPHANIOB, TPUMEHEHUEM
MPOYHBIX MATEPUAIIOB, PAIMOHATBHBIX KOHCTPYKTUBHBIX CXEM, YCTPAaHEHHEM U3IUIIIHUX 3aMacoB
IMPOYHOCTH, 3aMEHON METAJIOB HEMETAJUINYECKUMU MarcepuaiaMu.

Bomnpocsl 11 caMmonpoBepKu:

1. TeXHONOTrMYHOCTh KOHCTPYKLINI
2. ba3bl

3. JIoIyCKH U MOCaIKH.

4. lllepoxoBaToOCTb.

INPAKTHYECKOE 3AHSATHE Ne 42
3amaun:
1 [To3HAKOMHUTBCS C TEOPETUICCKHUM MATEPHAIIOM, U3JI0)KCHHBIM B METOTHYECKUX
YKa3aHUIX.
2 [ToAroTOBUTHCS K CEMUHApY.
3 OTBeTUTH Ha KOHTPOJIBHBIE BOIIPOCHI.
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KomnakTHOCTH

OntumanbHasi KOMIIOHOBKA, POTPECCUBHBIC KHHEMATUYECKUE U CUIIOBBIE CXEMBI,
HOBbIC KOHCTPYKLMOHHbBIE MAaTEPHUAJIbI, MUHUATIOPU3ALMS KOMIUIEKTYIOIIHUX Y3JIOB.

KOMITaKTHOCTh - TpPH3HAK pPAIMOHAIBLHON KOHCTPYKIIMH, IE€JIECO00pa3HOTO HC-
MOJIb30BaHUs 00beMa U MaTepuana. KOMIMakTHOe U MHHHUATIOPHOE KOHCTPYKTUBHOE PEIICHUE -
HE caMmolelb, a cpeacTBo. OHO CIOCOOCTBYET MOBBIIICHUIO MPOCTPAHCTBEHHOW JKECTKOCTH W
MPOYHOCTH KOHCTPYKIUH, SKOHOMUU MATEPUAJIOB U ILIOMIA el (IPOU3BOJCTBEHHBIX, CKIAJACKHUX,
9KCIUTYaTaIllMOHHBIX), YTO IO3BOJIAET IMOJIy4aTh KOHCTPYKIIMH, COpa3MEpHBbIC 4YeOBEKY (Mac-
mITa0HBIC), MIOPTATUBHBIE, SKOHOMHYHBIC U KOHKYPEHTOCTIOCOOHEIE.

ITouck ¢popmebl. @opma. Texnonornueckasi popma. ABTOHOMHOCTH (popMbl. CTPyK-
TYPHOCTH ()OPMBI

@DopMbl U3J1EIUH MOTYT OBITh CJIOKHBI U MHOTOOOpa3Hbl. J{u3aiiHep 10JKEH YUUThIBAaTh
KOMITIO3ULIMOHHBIE 3aKOHOMEPHOCTH, CBSI3aHHBIE C TEOMETPUYECKUMH 3aKOHOMEPHOCTSAMH I10-
crpoenus popm. ['eomerpust popmbl — 3T0 akTUBHOE Hayasio. OHa MOXKET pa3pyHIUTh IENOCT-
HOCTb, €CJIM C HEW HE CUMTAThCS.

OpnHOl U3 TEHAEHLIUH COBPEMEHHOTO0 KOHCTPYHUPOBAHUS SIBJISIETCS CTpEMIIEHHE K 0000-
meHuto ¢popmbl. IHOrja CTOUT MITH OT MAaKETUPOBAHUS B IOUCKE HOBOM (hOPMBI.

[Tponecc noncka GopmMbl OOBIYHO HIIET MO CUCTEME: OT CXEMBI K YaCTHOMY, 3aTEM OT
yacTHOro k obmemy. Ho ¢oopma MoxeT 1 0KHA OKa3bIBaTh U 0OpaTHOE BHUMaHUE HA KOH-
CTPYKLHIO.

CrnenyeT yuuThIBaTh MaTepUabl U TEXHOJOTUIO U3TOTOBJICHMUS], TaK KaK IIOPON TEXHOJIO-
TUs TUKTYeT popMy: IPpUMEP — FTOHUAPHbIE U3/EINS.

TexkTOHHKA

Heo0OxonumMo paccMoTpeTh GopMy € TOUKH 3pEHHS TOTO, HACKOIBKO MPaBIUBO OTPaKeHa
B HEll TEKTOHHMKA — TEKTOHUYECKAs PaBAUBOCTH (OpMEI. JIerkoe B OCHOBE JOHKHO OBITH pac-
KPBITO B pOpMe Kak JIETKOe, a THKEN0e He TOMKHO MacKUpOBaThCs o Jerkoe. O6010cka TOH-
Kasl ¥ ynpyras He I0JKHA CMOTPEThCS KaK MOHOJIUT.

IIpouHocTs, IIpocTpaHCTBEHHAS KECTKOCTD.
Cnoco0bI MOBBIIEHHUS KECTKOCTH

Jletanu 1 KOHCTPYKUMH B MPOLIECCE AKCIUTyaTallud MOABEPKEHBI CHIIOBOMY, MEXaHUYe-
CKOMY BO3JEHCTBUIO. B HUX MOJ BIMSHUEM yIApHBIX HAarpy30K, PACTSHKEHUS WIIU CHKATUSL, U3THU-
0a, KpyueHHs, KOMIUIGKCHOM BO3JCHCTBUY BO3HHUKAIOT HamMpspKeHHs. [I[poyHOCTh MeXaHuuecKas
ONPEAENSAETCI MAaKCUMAJIbHBIMU Harpy3kamu, KOTOPYIO MOKET BBIAEPXkKaThb JE€TAIb WM KOH-
CTPYKIIUSI TIPH pacueTHOM Temreparype (C ee YBEIUYCHHEM PE3KO CHUKACTCS MPOYHOCTHh MaTe-
puana). PanroHanbHBIMU CIOCOOAMU TOBBIMIEHUS TPOYHOCTH SIBISIFOTCS: TPUMEHEHUE BBITOJ-
HBIX Tipoduiiel 1 GopM, MaKCUMAJIBHOE MCTIOJIb30BaHUE MTPOYHOCTH MATEPHAJIOB, IO BO3MOXKHO-
CTH paBHOMEpHAas HAarpy3ka Ha BCE DJIEMEHTbl KOHCTPYKLMH, YMEHBIIEHHWE BbUIETA KOHCOJIEH,
oOecrnieyeHne KeCTKOCTH y3J1a UX 3a/1€JIKH.

XKecTtrocTh ompenenser paboTOCIOCOOHOCTh, HAEKHOCTh M JOJITOBEYHOCTh KOHCTPYK-
[IUH B TOU e MEpE, UTO U TPOUYHOCTH. 2KeCTKOCTh - 3TO CIIOCOOHOCTh CUCTEMBI COMTPOTUBIIATHCS
JNEHCTBUIO BHEIIHUX HArpy30K ¢ HAWMEHBIINMH Je(OopMalisIiMU, JOMyCTUMBIME 0€3 HapyIIeHUs
paboTocrnoco6HOCTH cucTeMbl. [IpakTHueckoe yBelIMUeHUE KECTKOCTU - MAaHEBPHUPOBAHUE I'e€O-
METPUUYECKUMH MapaMeTpaMU CUCTEMBI:

B onTUMHU3aLKs JMHEWHBIX Pa3MEPOB U MPONOPLUI, KOMIAKTHOCTh KOMIIOHOBKH;

B moCTpOeHHUE AKYPHBIX KOHCTPYKIUH (pam, KapkacoB, epM, CTPOIUII, CTPEIIbl KpaHa)
Ha OCHOBE MHOTOKPATHOI'0 MOBTOPA MPOCTPAHCTBEHHO KECTKUX TPEYTOJIbHBIX CUIIOBBIX CBS3EH;
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B 1enecooOpa3Hasi pacCTaHOBKA OTIOP B KOHCTPYKITUAX, PAaOOTAIOMIUX HA U3THO, paruo-
HAJIbHOE YCUJICHUE UX pedpamu, paboTaroIKUMHU Ha C)KaTue, OloKkupoBanue aedopmanuii BBee-
HUEM IONEPEUHBIX U JIUarOHAIIBHBIX CBS3EH - OTOOPTOBOK, pedep, BRHIOUTHIX peiibedoB;

B ycuwieHHe KOHCTPYKLUH 110 JTMHUSIM TJIaBHBIX HAMPSHKCHUIT; MOJICIIBIO CUCTEMBI CITY-
JKHUT JIPEBECHBIHN JTUCT, CTPYKTYPY JHCTa, KAK KOHCOJIIbHO-PEOPHUCTOM TUTUTHI, HCIIOJIB3YIOT B Kaue-
CTBE IPOTOTHIIA;

B prMeHEHHE BBITYKJIBIX, PA3BUTHIX 1O IEpU(EPUH TTOJIBIX TOHKOCTEHHBIX - CBO/IYa-
TBIX, CKOPIYITYATHIX, SUIIEBUIHBIX, 000JI0YKOBBIX, cheprudeckux Gopm, penbedHBIX TOBEPXHO-
CTEM, KOPOOYATHIX, SYCHCTHIX U COTOBBIX KOHCTPYKIIUH.

Bonpocsl 11 camonpoBepKu:
1. KommakTHOCTb

2. TexToHMKa.

3. IIpoyHOCTb.

4. )KecTKOCTh KOHCTPYKITUH.

MNPAKTUYECKOE 3AHATHUE Ne 43
PEMOHTOITPUTI'OJHOCTD, YOBCTBO MOHTAKA

3anauu:

1 [To3HAKOMUTHCS ¢ TEOPETUICCKIUM MATEPHAIIOM, U3JI0)KCHHBIM B METOIHYECKUX
yKa3aHMsIX.

2 [ToAroToBUTHCS K CEMUHADPY.

3 OTBETUTH Ha KOHTPOJbHBIE BOMPOCHI.

Pa6oTocnocodHOCTH — 3TO COCTOSIHUE U3/EHsL, IPU KOTOPOM OHO CIIOCOOHO BBITOJI-
HSATH 3aJJaHHYIO (YHKIIUIO C ITApaMeTPaMH, YCTaHOBJIIEHHBIMU TPEOOBAaHUAMHU TEXHHUECKOU J10-
KyMeHTaluu. OTka3z — 3T0 HapyleHHe paboTOCIIOCOOHOCTH.

CBOICTBO 37I€EMEHTA WM CUCTEMBI HEITPEPHIBHO COXPAHITh pabOTOCIIOCOOHOCTD NPHU
OTIpeNIeNIEHHBIX YCIOBHSIX AKCILTyaTalluy (J10 IEPBOTr0 OTKAa3a) Ha3bIBaeTCs 0€30TKA3HOCTHIO.
be30Tka3HOCTh — CBOMCTBO OOBEKTA HEMPEPHIBHO COXPAHATh pabOTOCIIOCOOHOE COCTOSTHUE B
TE€YEeHUE HEKOTOPOIo BpeMEHH WM HapaOboTKu. PaboTocrnocoOHOCTh — MOTEHIMAIbHAs BO3-
MOYKHOCTh MHIIBH/Ia BBITIOJHSATH LEJI€CO00pa3HyIo JesITeIbHOCTh Ha 33IaHHOM ypoBHE 3 dek-
TUBHOCTH B TEUECHUE ONPEIECTCHHOT0 BpeMeHH. PaboTOCIIOCOOHOCTh 3aBUCHUT OT BHEIIHUX YCIIO-
BUH JIEATEILHOCTH M TICHXO(PH3HOIOTHIECKUX PECYPCOB HHIUBU/IA.

CoxpaHsieMOCTb — CBOICTBO 00bEKTa HETIPEPHIBHO COXPAHTh TpeOyeMble dKCILTyaTa-
[IMOHHBIE TIOKA3aTeNN B TEUCHHE (M TTOCTIe) CPOKA XPAHEHUS U TPAHCTIOPTUPOBAHHSL.

Be3onacHocTh, 0XpaHa Tpyaa ( B T.4. 3a3eMJICHHE U T.J1.).

DproHoMuueckas mpopadboTka, COOIOACHIE MEIUKO-CaHUTApHBIX HOpM. KoH-
CTPYKTHBHO-KOMITOHOBOYHO U30JIUPYIOTCS SHEPrOONACHbIE U MEXaHUKO-TPAaBMOOIIACHbIE 30HBI,
XUMHYECKH-arPECCUBHBIEC CPE/Ibl, TOKCUYHBIC MaTepPHabl 1 HOHU3UPYIOIINE H3Tydaresn. bes-
OTIaCHOCTH, IPOCTOTE U yIOOCTBY YIPABIEHHS CIY>KUT MOBBIILICHHE CTETIEHN aBTOMAaTHU3aLluU
TEXHUYECKHUX CTPYKTYp, BU3yalbHass HHPOPMATUBHOCTb.

3anmTa oT MeXanuyecko2o 6030eiicmeus . peIoXpaHuTeIbHbIe (OTKIIIOYAIOTCS IPU OT-
KJIOHEHUH ITapaMeTpa) TOPMO3HBIE, OTPaUTEIbHbIE YCTPONCTBA, CPEICTBA ABTOKOHTPOJIS M CUT-
HaJIM3alluH, 3HaKi O€30MIaCHOCTH, AUCTAaHIIMOHHOE yrpaBieHue. OrpaHHuUTeNbHbIE YCTPOCTBA -
My ThL, IITUQTHI, KJIaNaHbl. Y CTPaHUTh IJI0X0€ 3aKPEIIEHNE 3ar0TOBOK, HHCTPYMEHTA; OCTpbIe
KPOMKH; UCTIOJIb30BaTh KOXKYXH, IEPErOPOIKY IS IBUKYIIHUXCS TPEIMETOB (MEXaHU3MOB,
CTPY’KKH), YCTPAaHUTh BO3MOXHOCTb CIIy4aifHOIO CpabaThIBaHUs JIEMEHTOB yIpaBieHUs. Bpa-
IIAOLIHECs AETAIN JOJDKHBI OBITh 3aKPbITHI.

149



3awuma om mpancnoOpmHvIX MPAeM.

[Ipenynpenuts TpaBMbl: 6€30CKOJIOUHBIE MHOTOCIONHBIE CTEKIIA, MTKasi OOMBKa JieTalei
UMHTEpbEpa, YTAIUIMBAIOIIMECS WIM HU3THOaromuecs Mpu yAape pyJieBble KOJIOHKH, JOCTATOYHO
00JIBIIIOE PACCTOSTHUE OT KOJICHEW BOIUTENS 10 nepeaHeil manenu. TpaBMbl OOBIYHO BO3HUKAIOT
3a CUET yAapOB YEJIOBEKAa O BHYTPEHHUE JIEMEHThI MHTEpbepa. Pexxe — n3-3a BTOP)KEHUS y3J10B U
JieTajeil BHyTpb cajlloHa MpH AeopManusix Ky30Ba.

Pemuu 6e3onacHocTH (0OBIYHO — AMArOHAIBHO-TIOSICHBIE 3 TOYKU KPEIUICHHS, XOTS pas-
paboTaHbl OACHBIC, TUATOHAJILHBIC, BYIUICUEBbIE — 4 TOUKM KpeIIeHHs, Hanbosee Oe30maceH,
HO €ro TPyaHO ozAeBaTh) npemtoxkeHsl B 1903 1. 3azop 1.6. 20-30 mm. IIpu 3a30pe 6osee 200 mm
pPEMHHU He 00eCIIeUMBAIOT 3aIIUTY OT TPaBM. Y COBEPIIEHCTBOBAHHBIC PEMHH — HAaTyBHEIE.

CAIIP.

Cucrema aBTOMaTH3MPOBAHHOI0 IPOCKTHPOBAHUS —AaBTOMAaTU3UPOBAHHAS CUCTEMA,
peanu3zyomas HHGOPMAITMOHHYIO TEXHOJIOTHIO BHIIOTHEHUS (YHKINN POSKTUPOBAHUS, TIPE/I-
CTaBJIsieT cO00M OpraHU3alMOHHO-TEXHUYECKYIO CUCTEMY, NIpeIHA3HAYEHHYO /Ul aBTOMaTH3a-
LU IIpoLiecca MPOEKTUPOBAHUS, COCTOSILYIO U3 IIEPCOHANA U KOMIUIEKCA TEXHUYECKUX, ITPO-
IPAMMHBIX U APYTUX CPEACTB aBTOMATU3ALMU €0 AEATEIBHOCTH.

Bonpocs! 1151 caMonpoBepKu:
1. PaboToCIIOCOOHOCTS.

2. CoxpaHseMOCTh.

3. be30oTka3HOCTb.

4. Oxpana Tpyza.

5. CAIIP.

3AZJAHHUE
l. N3yunTh 0a30BbIE€ MPUHIMITBI KOHCTPYHPOBAHUS,
1. Hcnonp3ys B kauecTBe 00BbEKTa U3/AeIMe, pazpadbareiBaeMoe o nucuuruinae «IIpo-
€KTUPOBAHUE» NIPEATIOKUTE 3-4 BapuaHTa KOHCTPYKIIMH.
1. OcHoBbIBasiCh Ha 0A30BBIX MPUHIUIAX KOHCTPYHUPOBAHUS MPOBECTH aHAIU3 IIPEI-
JIO’)KEHHBIX PELICHUM.
V. JletanbHo pa3zpaboTaTh ONTUMAJIbHBIN BapUaHT.

BOIIPOCBI CAMOKOHTPOJIA

- JlatiTe onpenenenue TepMuHaM «0azay, «0a3upoBaHUE», KKOHCTPYKTOPCKas 6azan?
- ChopmynupyiiTe MOHSATHE «arperaTuPOBAHHUE)?

- Yro Takoe B3aMMO3aMEHIEMOCTh?

- ChopmynupyiiTe MOHATHE «KYHHUPUKAUS»?

- Kak yMeHBITUTE MOpaJIbHOE CTAPCHHE U3ICTTHS?
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IIpakTHyeckoe 3ansaTue Ne 44
OCHOBBI CTPOUTEILHON (PU3NKH M APXUTEKTYPHBIe KOHCTPYKUIMU. [lepenianupos-
Ka.

1 OCHOBBI CTPOUTETBHON (PU3UKU U APXUTEKTYPHbIE KOHCTPYKLIMH.
2 TleperuianupoBKa.
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IIpakTuyeckoe 3ansaTue Ne 45
OCHOBBI KOHCTPYHPOBaHUs 00bEKTOB 000Py/10BaHNsI HHTepbepa. BoinosiHenue ¢pparmenTa
nJ1aHa 3taxa (o¢guca), BbINOJHEHUE PACYETOB MOTPEOHOCTH MATEPUAJIOB, HEO0XO0-
AUMBIX JIJIA1 00JIMIIOBKY CTE€H, yCTPOHCTBA NMEePeropoaokK, MoJABECHOr0 MOTOJKA U
cOOpPHOr0 OCHOBAHUS M0J1a KOHKPETHOI0 MOMelleHHUsl.

1 OcHOBBI KOHCTPYHPOBAHUSI OOBEKTOB 00OPYIOBAHHS HHTEPhEPA.

2 BeimoHenue ¢pparMeHTa miana staxa (oduca).

3 BeimosiHeHUE pacvyeToB MOTPEOHOCTH MAaTEPHATIOB, HEOOXOAUMBIX IS OOJTUIIOBKHU CTEH,
YCTpOICTBa MEPEropoA0K, MOABECHOTO MOTOJIKA U COOPHOTO OCHOBAHMSI 110JIa KOHKPETHO-
r'0 IOMEIIEHUS.
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IIpakTHyeckoe 3ansTue Ne 46
METOAbI KOHCTPYUPOBAHUSA
3amaun:
1 [To3HAKOMUTHCS C TECOPETUICCKIM MAaTEPHAIIOM, U3JI0KEHHBIM B METOTMYECKUX
YKa3aHUSIX.
2 [ToAroToBUTHCS K CEMUHADPY.
3 OTBETUTH HAa KOHTPOJIbHBIE BOMPOCHI.

OcHoBHbIE ITANBbI NPOLECCA KOHCTPYUPOBAHHUS.

|. Ananu3 T3 npoBoauTCS Ha OCHOBAaHUMU:!

—TpebGoBaHM K 00bEKTY KOHCTPYHPOBAHUS;

—00mmx mpaBmil KOHCTpyHpoBaHus (cM. Opros kH.1, 1977r, cTp. 63...67=52).

I.1. OcHOBHBIE TPeOOBaHUS K O0OBEKTY KOHCTPYHPOBAHHUSL.

Pa3pabotka (IIpoekTupoBaHue, KOHCTPYHPOBAHHE) TEXHUYECKHX OOBEKTOB CBSI3aHHA C
KOHKPETHBIMU,—

—IPOU3BOJCTBEHHON HEOOXOUMOCTHIO;

—1 OBITOBBIMH MOTPEOHOCTSIMU YEJIOBEKA.

[ToaroroBka npousBoacTBa (KoHCTpykTOpcKas I[I[1—dacTe), M3roTOBIEHHE U DKCILTyaTa-
sl 00bEKTa, B CBOIO OYEpe/lb, IPOUCXOJAT B KOHKPETHBIX NPOU3BOJICTBEHHBIX M IKCILTyaTalU-
OHHBIX YCIIOBUSIX.

DTO BHOCHUT OIpE/EICHHbIE OTPAaHNYEHUS B pab0OTy KOHCTPYKTOPA, C KOTOPBIM OH BCErAa
JOJIKEH CYUTAThCS B Mpollecce KOHCTPYHpOoBaHUs: "00y3apIBaTh paHTa3uIo0".

B npotuBHOM citydae — 6€3 yueTa OrpaHuYeHHH, IPUXOANUTCS BCET/1a BHOCUTh U3MEHEHUS
B KOHCTPYKIMIO NIPU U3TOTOBJIEHUU U SKCILTyaTallud, a 3TO = JOINOJIHUTENIbHbIE 3aTpaThl TPyJa
U MaTepHUaJoB.

IlepeunciauM ocHOBHBIE TpeOOBaHUS K OOBEKTY, KOTOpBIE TOJDKHBI oOecrneyuBaTh Max.
€ro COOTBETCTBUE KOHKPETHBIM YCIOBUSM MPUMEHEHHUS:

— COOTBETCTBHE CBOEMY HA3HAYEHHUIO U BBICOKAas NMPOM3BOAMTEIHHOCTD; BBICOKOE Kaye-
CTBO, Ha/Ie’KHOCTh U PEMOHTOIIPUTOJHOCTh. Pe3ynbTaT BIOIHEHHs 3TUX TpeOoBaHU — obecrie-
YeHHEe HA3HAUYCHHOTO (TapaHTUIHOT0) pecypca;

— yno0cTBO mpUMeHeHus1, GyHKIIMOHATFHBIE CBOMCTBA, HEOOXOAUMBIE TSI BHIMOTHEHHUS
HY>KHBIX Ollepanuii; (crienuanu3anus Wik yHUBEPCAIbHOCTh)

— COOTBETCTBHE KOHCTPYKIIMU OOBEKTA YCIOBHUSIM M3TOTOBJICHHS €r0 KOHKPETHBIMU TEX-
HOJIOTUYECKUMU CITOCO0aMH, Ha KOHKPETHOM IPOU3BOJICTBE B KOHKPETHOM KosmdecTse. (JIuTbe,
IITaMIIOBKa, CBapKa U T.J.; — EIMHUYHOE — CEpUITHOE — MacCcOBOE; OJJHO — cepusl (1) — MHOTO).

D10 TpeOoBaHUE NUKTYETCS IKOHOMHUYECKOH 11€1eCO00pa3HOCTHIO;

— BO3MOXHOCTb M3TOTOBJICHUSI 00BEKTa Ha KOHKPETHOW NMPOM3BOACTBEHHON 0asze mpej-
NPUATHS—M3TOTOBUTENS ¢ MIN—MIN 3atpaTtamMu (KOHCTPYKTOP JIOJKEH YUUTHIBATH HMEIOIIHECS:

—000py0BaHNEe, UHCTPYMEHT, OCHACTKY JJIsl U3TOTOBJICHUS, COOPKU M KOHTPOJIS;

—KBaNM(UKaLKs IEPCOHANA U COCTOSTHUE TEXHOJIOTUYECKON JUCIMUILIUHEI U T.I1.).

— COOTBETCTBUE KOHKPETHBIM YCIOBHUSAM TEXHOJIOIMYECKON IMOATOTOBKH IPOU3BOJACTBA
(31O — MaTepuaibl, monyhadpukarsl, 3aroroku, [IKN (I'M3b1) € ux Hamuuue U 1ePUIUTHOCTS).

OcHoBa BBINIOTHEHUS 3TOro TpeboBanus — cornacoBanus K/I co cnyxx6amu (Ilpeanpus-
THUSIMH ¥ OPTAaHHU3AIMSIMH ), y4aCTBYIOIIUMH TPU U3TOTOBJICHHUH.

JlJis BBITIOJIHEHUSI 3TOTO TPeOOBaHUS MPOBOJUTCS BXOAHOW KOHCTPYKTOPCKHIA, TEXHOJIO-
ruyeckui 1 Hopma—KoHTpodb K], monydennoi u3 ap. Opranuzauuii u [Ipeanpustuid.

— cootBetctBue TpeboBanusm CT (TOCT, OCT, CTII), TV, IIpasun, Uuctpykmuii, Hopm,
Tak HaszpiBaeMble HopmaTnBHO—TexHMYeckue Marepuansl, Hanpumep, — CCBT; I1. 6e3—it sxcun
I'TIK; ITYubD cocynos P/I; ITYD u T.4. u T.1.

— KJI Ha 00BbeKT nomkeH coorBeTcTBOBATH TpeboBanmsim ECK/I.

Ha uro Hamo oOpaTuTh BHUMaHUE, TO:
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—He J1aBaTh B YepTeKaX TEXHOJIOTMYECKUX YKa3aHUH (3a UCKIIOUEHHEM — KOI'Jla TEXHOJIO-
TUs €IUHCTBEHHAS);

—He 3a0bIBaTh yKka3blBaTh Bce Tex. TpeOoBaHMs Ha U3rOTOBICHHUE, KOHTPOJIb (U3MEPEHHUS)
Y UCHBITaHUS O0BEKTA.

Kpome Toro B npouecce nuzyuenus u aHanuza T3 KOHCTPYKTODP:

—HaBOAMT CIPABKH;

—3HAKOMMUTCS C JIUTEPATYPOH;

—HM3y4yaeT YepPTEkKH, MPUIOKEHHbIE K T3, M aHAJIOTOB;

—ytouHsieT TT K 00bEKTy M BBIACHSET OrpaHHuYeHHs (YCIIOBHs, KOTOpbIe 00s3aTeIbHO
JIOJKHBI OBITH COOJIIOACHBI IIPU PELICHUH 331a4H).

Pesynbrar | 3Tana € — yscHeHue eI KOHCTPYMPOBAaHUS (OCHOBHOI'O IIPUHIIUIA pabOThI
00BEKTA);

—IloarBepxaeHue Toro, uTo 3Ta 1eib B T3 chopmynupoBaHa npaBUIbHO.

B npotuBHOM ciiydae — KOHCTPYKTOp 00s3aH OOOCHOBAaHHO JI0Ka3aTh HEOOXOJIMMOCTH
koppektupoBkn T3: ommbOka paspaborurka T3 MoXeT mpuBecTH, Kak MiN — K HEBEPHOMY
HaINpaBJICHUIO pa3paboTKH 00BbEKTa; MaX — K pa3pabOTKe HETOHOW KOHCTPYKLIUH.

Oran |l — BeisiBnenne TP, nenecoobpaznble KOMOMHALMU KOTOPBIE JAIOT BCE BO3MOKHBIE
pemeHus 3agauu (Paboune npuHIUIBE) = MBICIUTENBbHBIN 00pa3 00bEKTA.

Coneprxanue:

—AHanIM3 CyIIECTBYIOIUX KOHCTPYKIMN U NPUHIMIIOB UX paboThl — BeIsABIeHHE TP, — 310
€JIMHCTBECHHBIN IIyTh:

B K/I u neiictByromeid koHCTpyKuuu TP BomionieHsl B onpe1eIeHHOM COBOKYITHOCTH y3-
JIOB, AeTajeil uiau ux 37aeMeHToB (BcnoMHUM npumep —lllecrepHs...), oHM Kak Obl "TepsoTcs" B
aTON Macce. B mpornecce aHanu3za BeIIBISAIOTCS TP, ABisAromuecs 0CHOBOM MOCTPOEHUS AETalH,
y3J1a WU MAIllUHBI B LIEJIOM.

TP — ocHOBa )11 CPABHEHHS M OLCHKH Pa3HbIX 00bEKTOB: BCIO pa3padoTKy B LeJI0M
CPABHUTH TPY/HO, 0COOEHHO eC/Ii 00bEeKT CJOKHBIH 1 BKJIOYAeT B cedsi pa3Hble y3Jbl U CH-
cTeMbl (QJIEKTpHYeCKHe, THAPaBJINYecKHe, MeX. nepeaadu u ap.). CpaBHeHHIO NOAAAKOTCS
TP, kK KOTOPHIM MOKHO NPUMEHHTH O0WMII KpuTepuii, xapakrepusywumii OCHOBHOI
IIPUHILINIIL

[Ipu 3TOM pekoMeHyeTCsl pyKOBOJCTBOBATHCS CIAEAYIOUIMMHI COOOPaKEHU SIMU:

— Crnenyer uaTH OT HEOOXOAMMOIO K KeJIaeMOMY, A OT 7KeJIAeMOro K J0IyCTHMOMY.

KauecTBO KOHCTPYKIIMM OOBEKTA 3aBUCUT OT KadecTBa MJIEU WIM MPHUHIMIA, UCIIOJIb30-
BaHHOro B TP o6nekTa. Crnexyer HaxoauTh nmodosbiie TP s BeiOOpa HammyuIero; pazpadarsl-
BaThb BapUaHThl U3BECTHBIX TP...;cTpEMUTHCS BBIICHUTH BCE HEOOXOAMMBIE JETald, CIIOCOOHbBIE
MOBIUATH HA KOHCTPYHPYEMBI 00BEKT.

O1eHnBaTh CPABHUTEIBHYIO BAXHOCTh KaXKJAOT0 BapHaHTa, YTOOBI 0OJErYuTh BHIOOP OI-
TUMaJIbHOTO WJIM CO3/1aTh KOMIIPOMHUCCHBIM. M30eraTh MOCHEIIHbIX pPEHIeHHH M Ype3MEpHOTro
BIIMSIHUS ABTOPUTETHBIX pelieHui. [IpaBuiabHO OlleHUBAaTh PE3yabTaThl PACUE€TOB M PALIMOHAIBHO
UX HCIIOJIb30BAaTh.

— JlobuBaThcsl MPOCTOTHI KOHCTPYKIMK. Hampumep, eciau npeanonaraeTcss BBECTH HOBBIH
y3€J WM U3MEHUTD YK€ CYIIECTBYIONINHN, HAJI0 YTOUHUTD, HEJIb3sI I BOOOIIEe 000HTHCH 0€3 HUX.

N36eraTh CIIOKHBIX, MHOTOAETAIbHBIX KOHCTPYKIMHA. He MCnonb30BaTh B KOHCTPYKIMH
00BeKTa JIEMEHTHI (y3J1bl U MEXaHU3MBI), pa00TOCIIOCOOHOCTh KOTOPBIX COMHUTENbHA U TPeOyeT
AKCIIEPUMEHTAIBLHOU ITPOBEPKHU.

NB — Vayuiienune KOHCTPYKIMM 110 HEKOTOPBIM MapaMeTpaM 3a CHET yXYZAIIEHHs Kade-
CTBa, HaJIGKHOCTH U 0€30IaCHOCTH PabOTHI €€ HeJOMYCTHMO.

TpeboBanust nmpeabsBiIsieMble K KOHCTPYKIIMA OOBIYHO NMPOTUBOpeUuBhl. IloaTomy, ymyd-
asi OJIMH MapaMeTp 0O0BbeKTa, KOHCTPYKTOP BIUSET Ha Jp., HEPEAKO yxyamas ux. BaxHo ome-
HUTb ATU BJIMSHUS, IPUHUMAs KOMIIPOMUCCHOE PELICHHE, KOTOPOE B KOHKPETHOM cilydae OyJer
ONTUMAJIbHBIM.
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[Ipu ouenku TpeOOBaHUH, MPEABIBIAEMBIX K 00bEKTaM pa3pabOTKH, HEOOXOIUMO Y4H-
THIBaTh CIEAYIOLIEE:

— YMeHbIlIeHHe MacCchl 00bEKTA BbI3bIBAET YMEHBIICHUE IIPOYHOCTH U HKECTKOCTH.

— KommakrtHasi, manorabapuTHas KOHCTPYKIHS BJIEYET 3a COOOH ymydllleHHE YCIOBUI
cOOpKH, 00CITy’)KUBAHUS, PETYJIUPOBKU U PEMOHTA.

— [IpumeHeHue 1emeBbIX MAaTEPUAIOB BBI3bIBACT yXYIILIEHUE IPOYHOCTH, U3HOCOCTOMKO-
CTH U JI0JITOBEYHOCTH.

— Co3anue mpocToi KOHCTPYKIIMU OOBEKTa HAKJIAABIBACT OPAaHUYCHHS HAa TEXHUYECKUE
U TEXHOJIOTMYECKHE BO3MOXKHOCTH €r0 pabOThl.

— VBenuueHue CKOpPOCTH JEUCTBUS MEXaHU3Ma MPUBOJIUT K POCTY MHEPLUOHHBIX CHI U
Harpy3oK Ha JIeTalu U y3JIbl.

— Pa3OuBka KOHCTPYKIIMK HA MOIYH (Y3IIbI) IJsi OOJIErYeHUs OpraHu3aluu UX COOPKHU
(MM TPAHCTIOPTUPOBKHU) BEJIET K YMEHBIIEHUIO )KECTKOCTU KOHCTPYKIIMH, MOBBIIIAET TPYAOEM-
KOCTb COOpKH.

— Co3aHue KOHCTPYKLUH JUIsl pa3HbIX PEeKUMOB pabOThl M Pa3HbIX onepauuil (yHUBEp-
CaJIbHOW) HAHOCHUT YKOHOMHUYECKH yIepO MpH SKCIUTyaTallui 0ObEKTa Ha OJTHOW OIEpaIlHH.

JUis HaXOXKJEeHUs Jy4lIero KOHCTPYKTHBHOI'O DPEIICHUS KOHCTPYKTOp JOJDKEH CO3/1aTh
KaK MOXXHO OOJIbIIIE BAPUAHTOB KOHCTPYKLMH, T.K. B Ka)KJOM BapHaHTE BO3MOYKHO PELIECHUE TEX
WIN UHBIX BOIPOCOB B Pa3HON CTETEHHU.

Cnenyer 3aMeTUTh, YTO pa3pabOTKa MPUHLMIINAILHO Pa3JIMYarOIIMXCS BapUAHTOB JeJI0
Henpocrtoe. KpoMe 3HaHus Oosbnioro oobeMa pasnuyHbiX TP, KOHCTPYKTHBHBIX CXE€M H T.[.
TpeOyIOTCs ClIOCOOHOCTH Y HABBIKU MCIOJIb30BaHUE IPUEMOB U METO/I0B KOHCTPYUPOBAHUSI.

CylIecTBYIOT METOJIbl, KOTOPbIE aKTUBU3UPYIOT U HAINPABIISAIOT TBOPUYECKOE MBIIIJICHUE
Ha MYTH CO3/IaHUSl HOBBIX, HEIIAOJOHHBIX, HECTAHIAAPTHBIX peuieHui. KoHcTpykTopy mose3Ho
3HATh 3TU METO/IbI (M YUUTHCS MCIIOIb30BaTh UX).

[IpuBeneM OCHOBHBIE:

HNuBepceus (caesaid Ha000poT) — METOJ NOIy4eHUst HoBoro TP myreM oTkasza oT Tpanu-
LIMOHHOT'O B3MJIs/1a Ha 3a1ady. [Ipu 3ToOM B3MIsI Ha 3a/1a4y OCYIIECTBISETCS OOBIYHO C IMaMeT-
paJIbHO MPOTUBOIIOIOKHON MO3UIMU. Eciii TOBOpHUTH 00 371€eMeHTax 0O0BEKT, TO OHU OOBIYHO Me-
HSIOTCS MECTaMH.

[IpyHUMI HHBEpCUM: —

— C HapyXu — U3HYTPH;

BepTHukanbHO — rOpU30HTANIBHO;

BepTukanbHO — BBEpX JHOM (BBEpX HOT'aMH);

C nuueBoii CTOPOHBI — ¢ 0OPAaTHON CTOPOHBI;

[ToBepxHOCTH OXBaThIBAIOLIAsl — TOBEPXHOCTh OXBAThIBAEMAas;

CHMMETPUYHO — aCUMMETPUYHO;

Benymee — Benomoe;

Kunkoe — TBEpHOE;

Bpennoe — nmonesnoe;

J’Kectkoe — rubKkoe;

Pactsoxenne — cxatue (Ilpumep ?!).

OnemeHT Ha ofgHOMU Jnetanu — [lepeHecTu Ha ap. AeTallb, B3aUMOJEHCTBYIOILYIO C IIEPBO;
U T.J. U T.II.

3amaun:
l H03HaKOMI/ITbC$I C TeOpeTI/I‘{eCKI/IM MaTepI/IaJIOM, HN3JI0KECHHBIM B MCTOINYCCKUX
YKa3aHUsAX.

155



2 IToaroToBUTHCS K CEMUHAPY.
3 OTBeTUTH Ha KOHTPOJIBHBIE BOIIPOCHI.

METO/Ibl KOHCTPYNPOBAHUNS: MeTo1 CEKLIMOHUPOBAHUS; METO U3MEHEHMSI JIU-
HEHHBIX pa3MepoB; MeTOA 6a30BOro arperara; METO HHBEPCUHU; METOl KOMILJIEKCHOM pa3padoT-
KU U UepapXu3alu, METO bl BAPUAHTHOI'O TOMCKA KOHCTPYKTUBHBIX PELIEHUM U UX HAarjIsaHo-
I'0 MOJIEJIUPOBAHMSL; YIIOPSIOUYEHHBIH MOMCK U Ap.

Anajiorusi (MeToJ mpemneaeHTa) — ucroiab3oBanue TP u3 np. obmacreil HayKu U TEXHU-
KHU. AHQJIOTMYHBIE PELIEHUS, UCIIOIb3yEMbIE JUIsl PEIICHUS] MHKEHEPHBIX 3a7a4, MOT'YT ObITh 3a-
MMCTBOBAHBI U3 KUBOU MPUPOABI KK KOHCTPYKLIUU U 3JIEMEHTHI OMOMEXaHUKH.

Mertox npeneaeHTa HCIOIb3YeT aHAJIOTHIO ¢ paHee pa3padOoTaHHBIMU KOHCTPYKIUSMH.

AHanorus MOXeT He TOJbKO HMCIOJIb30BaTh paHee CO3AaHHbIE KOHCTPYKIIMH, HO U MOJie-
JUPOBATh pa3Hble KauecTBa: (popMy, LIBET, 3BYK U T.II.

OMOAaTUs — OTOXKIECTBICHUE JTUYHOCTH KOHCTPYKTOpa ¢ OOBEKTOM pa3paboTKu, T.e.
AJIEMEHTOM HJIU TPOIIecCOM: "BXOXKIEHHE B 00pa3". DTOT METO/ MPUBOANUT K HOBOMY B3TJISYy HA
3ajavy.

Kom0ununpoBanue — 1Croib30BaHUE B KOHCTPYKIUHU B Pa3HOM MOPSAKE U B pa3HbIX CO-
yeTaHuax oTaenbHbIX TP, mpoueccos, anemenToB. [Ipu 3T0M MOXKHO HAalTH HOBOE KauyecTBO, J0-
TIOJTHSTFOIIIN I TIOJIOKUTEIIBHBIN 3P PEKT.

MeTon KOMOMHUPOBAHUS MOXET MPUMEHSTHCS MO TPEM cXeMaM OObEeIUHEHHS IJIEMEH-
TOB:

HOBO€ 1+ HOBOE,

HOBOE€ + HOBOE,

cTrapoe + crapoe.

KoMOuHammu 31eMeHTOB MOTYT OBITh Pa3HOTO XapakTepa: MEeX. COeMHEHHE, COeTMHEHNE
gyepe3 IPOMEKYTOUHBIE AJIEMEHTHI, TyOIMpoBaHKUe, 00pa30BaHUsS MHOTOCTYIEHYATHIX KOHCTPYK-
100507871 (o)

KomneHncauusi — ypaBHOBEIIMBAaHHUE HEKEIATEIbHBIX U BPEIHBIX (DAKTOPOB CpeCTBAMU
IPOTUBONOJIOXKHOrO AeiicTBus. Hampumep, yacTo HE0OX0AMMO KOMIIEHCUPOBATh BIMSHUE Mac-
Cbl, CWJI MTHEPLIUH, TPEHMSI, PA3JIMNUHBIE TIOTEPH... — ITO OCYILECTBIISIETCS ¢ TIOMOIIBIO KOMIIEHCA-
TOPOB (ITOCTOSIHHBIX, PETYJIUPYEMBIX, AaBTOMATUUYECKUX, IPYKUHHBIX U . ).

JAuHaMu3anus — IpeBpallleHUE HETOABUKHBIX U HEU3MEHHBIX 3JIEMEHTOB KOHCTPYKIIMHU
B HETIOJ[BMIKHBIX U HEM3MEHHBIX AJIEMEHTOB KOHCTPYKIIMH B TIOJIBHKHBIC U U3MEHSIEMOU (hOPMBI.

ArperaTupoBaHMe — CO3JaHHE MHOXECTBa OOBEKTOB WJIM UX KOMIIJIEKCOB, CIIOCOOHBIX
BBIMOJHATH pa3inyHble (YHKIUH, MO0 CYIIeCTBOBATh B Pa3IMUHBIX yCIOBUAX. JlocTuraercs my-
TEM U3MEHEHHS COCTaBa 00BEKTA WIIM CTPYKTYPbI €0 COCTaBHBIX YacTel.

CrniocoOsI arperaTupoBaHHUsL:

B coenvHeHnE arperaTtoB ¢ CaMOCTOSITEIBHBIM OOBEKTOM IMPEICTABISIONIUM KOMILIEKC
(TpaHCTIOpPTEp C MOABECHBIMU OPYIUSMU);

B arperatupoBaHue PHUCOETUHEHUEM, KOT/Ia K 6a30BOM COCTABHOM YaCTH MOT'YT HPHCO-
€IUHSATHCS Pa3JInYHbIE 3aBUCUMbIE COCTaBHBIE YaCTH;

B arperarel, y3ibl, AeTanu (HanpuMep, arperaTHble CTAHKH; MOBOPOTHO—IETUTEIBHBIE
CTOJIBbI + CHJIOBBIE Y3JIbl: MEXAHU3M TJIABHOTO JIBMKEHUS! M MEXaHU3M I10/1aY);

B arperatupoBaHue M3MEHEHHEM, KOTJa B O0BEKTE MOTYT IPUMEHATHCS BCEBO3MOMKHBIE
BapHaHThl COCTaBHBIX YacTel MPH pPa3IUYHON KOMIIOHOBKE (HampuMep, pa3jiNdHble BapHaHTHI
Ky30Ba aBTOMOOMJISI HA OJTHOM IIIACCH...).

KomnaynaupoBaHue — COCTOUT C TOM, YTO JUIsl YBETUYEHUS MPOU3BOAUTEIBLHOCTH Ia-
paJuIeTIbHO COCTUHSIOTCS J1Ba TeXHUYECKHX 00BbekTa. CoeaMHEHUE MPOM3BOIUTCS PA3THYHBIMU
pHUEeMaMHU:
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B 00beKThl YCTAHABIMBAIOTCS HE3aBHCHMO IMapaUIEbHO M CBA3BIBAIOTCS CHHXPOHU3H-
PYIOLIMMUCS YCTPOHCTBAMY;

B .. KOHCTPYKTUBHO OOBEIHHSIOTCS B OJIMH arperar u T.]I.

BJs104HO-MO/y/IbHOE KOHCTPYHPOBaHHMe — IIPEAyCMAaTPUBAET CO3JaHUE M3JeNuil Ha oc-
HOBE MOJTyJiei U 6J10KOB. MOYIb — COCTaBHAsI 4aCTh M3/EIHsI, COCTOSIIAs IPEUMYIIECTBEHHO M3
YHU(DULIMPOBAHHBIX WJIN CTAHAAPTHBIX 3JIEMEHTOB Pa3IMYHOIO (PYHKIMOHAIBHOTO Ha3HAYEHUS
(manpumep, M. C. V.).

Pe3epBupoBanue (Qy0,iMpoBaHME) — YBEIMYCHHUE YHCIIAa TEXHUYECKUX OOBEKTOB ISt
TIOBBIIIICHUS HAJZISKHOCTH U3JIENHUS B IICTIOM.

MyabTHIVIMKALIUSA — NOBbIIEHHE 3((HEKTUBHOCTH 3a CUET MCIIOJIb30BAaHMS HECKOJIbKUX
paboyuX OpPraHoB, BBHIMOJHSIOUINX OJHHU U T€ ke (GYHKUIUHU (110 MECTaM; MHOTOJeTalbHas o0pa-
00TKa; MHOTO3TaXHbIE KOHCTPYKIIMH; MHOT'OCJIOMHbBIE KOHCTPYKIMH U T.I1.).

Metoa pacusieHeHMsl — 3aKJIIOYACTCSI B MBICJICHHOM Pa3/I€JI€HUH TPaJAULUOHHBIX TEXHU-
YEeCKUX OOBEKTOB C LIEIbIO YIPOLIEHHs BBHINOIHIEMbIX WK (yHKUMNA U onepanuil. CeKluOHU-
poBaHue npenmnosaraer ApodseHue TO Ha KOHCTPYKTUBHO MOJOOHBIE COCTaBHbIE YacTU — CEK-
11U, SYCHKH, OJIOKH, 3BEHbSI.

AccouManms — UCIOJb30BAaHUE CBOWCTBA ICUXHMKH IPU TOSBICHUU OJHUX OOBEKTOB B
OTIpPE/ICIEHHBIX YCIOBUSAX BbI3bIBaTh aKTUBHOCTH JIPYTUX, CBSI3aHHBIX C MepBbIMU. CoBHajneHue
OTIPENICICHHBIX TPU3HAKOB pa3HBIX OOBEKTOB IIO3BOJISIET HAWTH HEXapaKTEpHBIC pPELICHUS.
(Hammpumep, MeX. MaHHITYJISATOP, IMUTUPYIOLIUI PaboOTy PYKH...).

Nneanusanus — najgeHue peajibHbIX 00ObEKTOB HEpEalIbHbIMU, HEOCYIIIECTBUMBIMU CBOM-
CTBAMU M M3YYEHHUE UX KaK HJealbHBIX (TOYKa, JIMHUS, aOCOJIIOTHO TBEpJOE (YEpHOE) TENOo U
Ip.). DTOT METOJ MO3BOJISICT 3HAYUTEIBHO YIIPOCTUTH CIOKHBIE CHCTEMBI, OOHAPYKUTH CYIIE-
CTBEHHBIE CBS3U U PUMEHUTh MaTeMaTUYECKHE METO/Ibl UCCIIEIOBAHMUS.

Ilepenoc cBoiicTB (nau Metof "(okajJbHBIX" 00bEKTOB) — KOHCTPYUPYEMBIH OOBEKT
noMemiaT B "Qokyc" BHUMaHHUS M MEPEHOCAT Ha HEro CBOMCTBA MM (PYHKIUH HECKOJIBKHX
IIPOU3BOJILHO BHIOPAHHBIX OOBEKTOB.

CoBokynHOCTh KOMOMHaIMI HaiiieHHBIX TP — ocHOBa JUIs CO34aHUs KOHCTPYKIIUH 00b-
eKTa.

Cnenyrotuii aran (1) — ananu3 BapuaHTOB M BBIOOP ONTHUMAIBHOTO — TPYAHEHIIHN U
CaMbIil OTBETCTBEHHBIN ATAIl KOHCTPYHUpOBaHUs. OT pe3ylbTaToOB €ro BHIIOJHEHHS 3aBUCUT Kade-
CTBO 00BEKTA Ha BCEX CTAAMAX KU3HEHHOI'O IIMKJIA.

? — SI3BIK KOHCTpYKTOpA. —?

? —Vcrounuku uHpopmanuu. —?

?? — crIeaTbHBIA HAYYHO—TEXHUYECKUH SI3BIK TEPMUHOB.

Tepmun (ot nat. terminus — rpaHuIa, NpeaeN) — CIOBO WM COYETaHUE CIIOB, YIOTPeOs-
€MO€ C OTTEHKOM CHelHaTbHOro 3HaueHus. Cucrtema TepMUHOB—TEPMHUHOIOTHSI.

KoHCTpYKTOPCKUI SI3BIK — TEPMHUHOJIOTHUS, TP BHUMATEIBHOM pPAacCCMOTPEHUN OOHapy-
’KHBAET CBOIO 00pa3HyI0 EPBOOCHOBY:

0Ch — maJier] — Bayl — Baji L mydra

CTaKkaH — I'Miib3a L maTpoH

06aba — 0abka L nuHOIB

ruTapa

XBOCTOBHK.

OOpa3HbIil CMBICTT TEPMHHOB TIOMOTAET IIYO’Ke MOHATh UX COJAEp)KaHUE [U CIOCOOCTBYET
Pa3sBUTHIO TBOpYECKOro BooOpaxkeHus|. OnHaKo, cleayeT 3aMeTHTb, YBJICUEHHE 00pa3aMu Co-
31aeT 3apsi]l MCUXOJIOIMYECKOM MHEPLHHU, KOTOpas MOKET MPENsTCTBOBATh MOUCKY HOBBIX TP.
[TosTOMY NpH perieHnd KOHCTPYKTOPCKUX 3a/1ad HY)KHA 00JIbIIAasi He3aBUCHMOCTb OT KOHKPET-
HBIX TEXHUYECKHUX CPEJICTB.

Hcrounuku [HaydHO—TEXHUYECKOW | MH(MOpMAIIUK.

Posnb TexHMUECKol MHPOPMALIMU IPU KOHCTPYUPOBAHUU OIPOMHA.
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KoHcTpykTOp TBOpUECKH TepepabdaThIiBaeT MMEIONINECS B €0 PaCHOpsHKCHUH (apceHase)
WM 3aUMCTBOBAHHBIC U3 TEXHUYECKON TUTEepaTypsl nHPOpMaruio, cymectytomue TP, mpucro-
cabnuBasi UX K KOHKPETHBIM YCIIOBUSIM.

Yare BCero B CTPYKType pa3pabOTaHHOTO OOBEKTa OTCYTCTBYIOT CYIIECTBEHHO HOBBIC TP
(u300peTeHus). ITo OOBICHIETCA TE€M, YTO KOHCTPYKTOPBI, pellias Hampumep, 3ajady MOBbIIIE-
HUSl YPOBHS TEXHUYECKOTO OCHAIICHHOCTU M/C, HA MHOTUX TPEINPUITHIX OTPACTH 3aHUMAIOTCS
OJIHMMHU U TeMHU ke npobiemamu: EjkeTHEBHO MPOUCXOAUT MOBTOPEHUE OJHHMX U TEX ke KOH-
CTPYKTUBHBIX PELICHUM.

Bypnsriit poct o6bema HTU: ynBoenue B TeueHuu cemu JieT (B cepeaune 80—x B HaIei
CTpaHe o01ee 9rciio MHPOPMAITMOHHBIX JTOKYMEHTOB COCTABIILIO B rof > 10 MitH. DK3eMIuIs-
POB), — Bce OOJIbIIIE 3aTPYAHSIET MOUCK U U3yUYeHUE HEOOXOIMMOrO.

IMapanoxc. [TosToMy — Kak mpaBuIIo, Jierde pa3padoTaTh HOBBIA OOBEKT, 4eM YOCTUThCS,
YTO TAKOE I7IE—TO yXK€ CyIIEeCTBYET. (M300peTeHne BeJIOCHIIeNa).

Pesynbrar m3yuenus unpopmanuu — obdecriedcHrue KOHCTPYKTHBHOW NMpeeMCTBEHHO-
CTH — WCIIOJI30BAaHKE MPHU pa3paboOTKe MPEAMISCTBYIOIIETO OIBITa TI0 POQHUITIO CIICIHATH3AIUN
U CMEXHBIX OTpacieil, BBEJCHHE B KOHCTPYKIIMIO pa3pabaTbiBaeMOro 0o0bEKTa BCEro MOJIE3HOTO,
YTO UMEETCS B CYIIECTBYIOIIMNX KOHCTPYKITUSX.

OcHoBnble uctounukn HTU:

Texnunueckas nmuteparypa: YdueOHuku,; CripaBOYHUKH KOHCTPYKTOpa (MEXKOTpPACICBBIC H
OTpacJieBbie); DHIUKIIONEIUN TeXHuYeckue ( YHUBEpcaibHble U oTpaciieBbie); CloBapu TepMu-
HOJIOTHYECKHUE U Pa3bsCHUTEIbHBIC; THMaXXH MallIiH U 000PYI0BaHUS U T.II.

[IpousBoacTBeHHO—TeXHUYECKass nH(popMalusa — HHGOpMaIUs 0 HOBEHIINX JOCTHUKCHH-
X HaydyHOW W TPOU3BOACTBEHHOW mpakTuku: OO030pbl; PedepaTuBHBIE M3maHus; DKCHpecc—
unpopmanus; NJI; bronnerenu; Tunossie PM u B ToM yncnie n300peTeHus u T.11.

—H-TI - T'OCT, OCT, CTII, TY, PTM, TO u np.;

—IlaTeHTO—JNMIIEH3NOHHAs

AHanu3 BapuaHTOB KOHCTPYKIIMH U BEIOOP ONTHUMAILHOTO BapHUaHTa.

Il sTan 3akmrouaercss B moadope M pa3pabOTKe BApUAHTOB, OTHOCAIIUXCS K OOBEKTY U
MPUHIIAITY paOOTHI.

Il 5Tan = npuHATHE 0IHOTO, OKOHYATEIBHOI'O BApHAHTA.

BaxxHO OTMETHUTB, YTO MPUHATHE KOHKPETHOI'O BapHuaHTa UMEET pellaroniee 3HaYeHUue Ha
BCEX CTaAMAX pa3paboTku. OnTuMaIbHOE pelieHre IPHUIaeT HalpaBlIeHUE BCe pa3paboTke.

BeposiTHOCTH BBIOOpA ONTUMANTBHOTO BapUAHTA... TEM BBIIIE, UeM OOJIbIIEe YHCIIO BapUaH-
TOB, U3 KOTOPBIX BEIOMPAETCS ATO PEIICHUE, U YeM BBIIIE KaYeCTBO ITUX BAPUAHTOB.

Kak MbI ckazanu panee, ocHoBa aisi ot6opa TP — tpeGoBanust (T3) x pazpabarsiBacMoMy
00BeKTy. OTH TpeOOBAHUS MOTYT MPEIbABIATHCSA K OOBEKTY B 1I€JIOM MJIM K €r0 COCTaBHBIM Ya-
CTSAM U (PYHKIIMOHATHHBIM DJIEMEHTAM.

Kax TpeGoBanust k 00BbEKTY, TaK U BapuaHThl TP HEpenKo SBISIOTCS MPOTHBOPEUUBBIMH.
[IpoTHUBOPEYNBOCTH BAPUAHTOB MOKET UMETh CAMYIO PA3JIMUYHYIO CTENEHb, BIUIOTH /10 B3aUMHOTO
UCKITIOYCHHUS.

B n1060M ciiydae BBINONHSETCS MPOBEPKAa COBMECTUMOCTH MPUHUMAEMBIX PELIEHUI Mo
pa3HbIM YacTsIM KOHCTPYKIIMH U IPUHIIAIIAM PaOOTHI KOHCTPYUPYEMOTO OOBEKTA.

B cnywasx, xorga uMeercs onmpenesieHHOE YHCIIO BApUAHTOB W BHIOOP HaWydmiero (or-
TUMAJIbHOT'0) HE OUYEBHJIEH, HA TTOMOILb KOHCTPYKTOPY MPUXOAUT METO]I ONTUMHU3ALINH.

OnTuMalnbHBIM pEUICHHEeM 33Jaud Ha3HA4yaeTcsl peuieHHe, KOTOpOoe MO TeM WU HHBIM
MpU3HAKaM IPEANnOYTUTENIbHEE.

Otcrona cienyer: 9YToObl cpeu OOJIBLIOrO YKCa BAPUAHTOB HAWTH ONTHUMAJbHBIN, HYX-
Ha WHPOpPMAIS O MPETHA3HAYUTEILHOCTH PA3IMYHBIX COYCTAHWN 3HAYCHHH IMOKa3aTeneil xa-
PaKTEpU3YIOLINX BapUAHThl,— KPUTEPUI ONTUMHU3AIIH.
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3agada BbIOOpa ONTHMAIbHBIX ApPaMETPOB Pa3pabOTKU B COOTBETCTBUH C BBIOPAHHBIMU
KPUTEPUSAMHU HA3bIBAETCS 3a/1a4eil ONTUMAIBHOIO IPOEKTUPOBAHU S (KOHCTPYHPOBAHUS).

311ech clieAyeT OTMETUTh, YTO 0] ONITUMAJIbHBIM IIPOEKTUPOBAHKUEM (Yallle BCEro) MOHHU-
MaeTcsl MPOLECC NMPUHATUS ONTUMAJIbHBIX (B HEKOTOPOM CMBICIIE) PELIEHUN ¢ nomolpo DBM.
Orta npobiiema, CBsI3aHHAsI C MOJIyY€HHEM ONTHUMAJIBHOIO PEIIEHUS U3 MHOXECTBA JIOMYCTUMBIX,
SBISICTCA OOWIeH Il BCeX CTaaui pa3pabOTKM M BO MHOTOM OIpEneNsieT TEeXHUKO—
9KOHOMHYECKYIO U TEXHOJOIMYECKyl0 3((EeKTUBHOCTh pa3padaThiBaeMbIX (KOHCTPYUPYEMBbIX)
00BEKTOB.

PaccMoTpuM HEKOTOpBIE MOI0KEHUS TEOPUU ONTUMAIbHOIO IIPOEKTHPOBAHUS.

[Iporecc onTUMaNTBEHOTO IPOSKTUPOBAHMUS BKIIIOYACT B C€0s TPU OCHOBHBIX JTara:

1) BBIGOP OOBEKTUBHOTO KPUTEPHS ONTUMU3ALINH;

2) onucanue neneBoil GYHKIMHM M MHOXECTBa (00JIACTH) NOMYCTHMBIX pelleHui (Mare-
MaTHUYECKOE MOJICTMPOBaHNE 00BEKTA);

3) BBIGOP 2P DEKTUBHOrO METOIA PELMIEHHS 3a1aUH U €TO PEATH3ALHSL.

Kpurepnii onTUMu3anuy KOHCTPYHPYEMOTO OOBEKTa CIY)KUT IOKa3aTellb, KOTOPBIHA
ONTHUMAJIEH JIJISl TaHHOTO 00BEKTA.

Br160p kputepus onpenensiercs ciaeayoumm:

B xpurepuii—CcpeacTBO, ¢ MOMOIIBI0 KOTOPOTO JOJKHBI COMOCTABIIATHCS KOHKYPUPYFO-
1€ BapUAHThl KOHCTPYKIIUU OOBEKTA;

B kpurepuil 10JDKEH BBIPAKATh COOTBETCTBUE MEKJLY LEIECO00Pa3HBIM KA4€CTBOM 00b-
€KTa U pealbHBIMHU MPOIleCCAMU KOHCTPYHUPOBAHUS, U3TOTOBJICHUS U IKCIUTyaTallud 00BEKTa.

Kpurepuii npenqHazHadueH He Juisg TOro, 4ToObl "3aMEHUTH Lieb [TOCTaBIEHHON 3a1aun’”, a
JUISL TOTO, YTOOBI IPOBEPUTH MPENNOYTUTEIHHOCTh BEIOPAHHBIX BapUAHTOB.

Kputepuii nomkeH ObITh OObEKTHUBHBIM U OIPAB/AbIBATh CBOE Ha3HaueHHe. [ 3Toro oH
JIOJDKEH 00J1aaTh psSIOM CBOWCTB!

B GbITh HE3aBHCHUMBIM;

B GbiTh OHO3HAYHBIM, T.€. HE SBIATHCSA (PYHKIMEH IPYrux (pakTopos;

B GbITh HEOCPEICTBEHHO CBSI3aHHBIM C TAPAMETPOM OTTHMH3AIIHH;

B GbITh COBMECTUMBIM C PyruMu GpakTopaMu, 4ToObI He HAPYIIATh KX PaboTy u 1Ip.

B kauecTBe kpuTEepHUs ONTUMH3AIMY B 3aBUCUMOCTH OT XapaKTepa M Ha3Ha4eHUs1 00BEKTa
KOHCTPYUPOBAHMSI MOT'YT OBITh IPUHSTHI:

B ero cronMocTs;

B KOHCTPYKTUBHBIE U TOYHOCTHBIE TIOKA3ATEIH;

B nvacca (Bec);

B jjoiroBeuHoCTh (pecypce) u ap.

OnTtuMu3anusi Kak TpOIEcC pPalMOHAIN3AINN DJIEMEHTOB KOHCTPYKIIMH BO3MOXKHA
TOJILKO TOT/a, KOTJa c(hopMyIHpOBaHa 1Ielb.

[Tpu pemennn 3a7a4 ONTUMHU3AIMHA MaTEMaTHIECKUMH METOIAMHU . MaTeMaTH4YeCKasl 3aBH-
CUMOCTb KPUTEpHUsl ONTUMH3AIMU OT UCKOMBIX NMapaMeTpoB OO0BEKTa HOCUT Ha3BaHHE LEJIEBOM
GyHKIINHA.

Ha3Banue He ciyyaifHO: ONTHMHU3AIUS NPOBOJUTCSA C LIETbIO MOJYYEHUs HAWIYYIIEro
3HAYEHUS] KPUTEPHST OTITUMH3AIIHH.

*Z=Z(X,U) = min, /X1,....Xn /=X

— N UCKOMBIX MTapaMeTpOB 00BEKTA;

— Ui(t) — HensBecTHBIC PYHKIIUH KOHCTPYHPOBAHUSI.

[IpocTpancTBa, B KOTOphIX U3MEHAIOTCS X,U — Ha30BEM MPOCTPAHCTBAMU MPOEKTHPOBA-
HUSL.

*— ycaoBue MIiN (yHKIMOHAIA, ONPEACISIONIEe BHIOPAHHBIN KPUTEPH — €CTh KPUTEPUit
ONTUMAJILHOCTH.
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OyHkuMoHaN — ( B BApMallMOHHOM HMCYHCIIEHUH ) MaTeMaTH4eCKOoe MOHATHE, O3HAYaI0IIee
NEPEMEHHYIO BEIMYHMHY, 3aBUCSIIYIO OT BbIOOpa OJHOW MM HECKONbKHX (yHKIMH.B o0mem
CMBICJIE — OIepaTrop, OTOOpaXKaroUUil OECKOHEYHO MEPHOE MPOCTPAHCTBO, B MHOXECTBE JIEH-
CTBUTEJIbHBIX UJIM KOMILJICKCHBIX YHCE.

[TapameTpsl onTUMU3aLUN:

B kauecTBe HCKOMBIX MApaMETPOB 0OBHEKTA MOT'YT CIIYKUTb JIFOObIe YHCICHHbIC 3HAYCHHUS:

— IPUHIMI PabOThI U3aenus (( H.)

— TeXHUYECKUE MOoKa3aTelu ( Vmax HIH Vmin; IPOU3BOAMTENBHOCTD; t° M 1 1p.);

— nokasarenu KadectBa ( Qu: HRC — moBepxHOCTH Baia u TIL.).

[TapameTpsl ONTHMH3AIUH JTOJDKHBI COOTBETCTBOBATH CIEAYIONIUM TPEOOBAHUSIM, —

— MoAAaBaTbCiae H3MCPCHHUAM C HOCTaTOqHOﬁ CTCIICHBIO TOYHOCTHU U OIr'PaHUYIMUBATLCHA
npeaeaamMu J10IYCKOB,

— ObITh HH(OPMAIIMOHHBIMH, T.€. BCECTOPOHHE XapaKTEPHU30BaTh OOBEKT;

— HMeTh (PU3UYECKUI CMBICH, T.€. JOJKHA OBITh BO3MOXKHOCTH JOCTH)KEHHUS MOJE3HBIX
Pe3yJIbTaTOB ONPEJIETIEHHOIO CBOMCTBA 00BEKTa B COOTBETCTBYIOIINX YCIOBHUSX;

— OBITh OJHO3HAYHBIMU T.€. MAKCHMH3HUPOBATh WM MHUHHUMHM3UPOBATh TOJBKO OIHO
CBOMCTBO OOBEKTA.

[TapameTpsl ONTUMHU3AIMHU B 3aBUCUMOCTH OT IIEJIH, JUII KOTOPBIX OHH MPETHA3HAYCHBI,
MOTYT OBITb,—

— MPOCTPAHCTBEHHO — BPEMEHHBIMU ( JIIMHA; BpeMs; IJIOLIAAb; 00bEM; CKOPOCTh; YCKO-
peHue u T.1. );

—MEXaHUYECKUMH (Macca, TUIOTHOCTh, CHJIa, MOMEHT CUJIbI, paboTa, YHEPTrusi, MOIIHOCTH,
JIaBJICHUE U T.1.);

— DJIEKTPOMArHUTHBIMU (KOJUYECTBO DJIEKTPUUYECTBA, TUIOTHOCTh TOKA, y/IEIbHOE COMPO-
TUBJICHUE, MATHUTHBIN IIOTOK H T.JI.);

— TerIoBbIMH ( 1% KOJTMYECTBO TEIIOTHI, TEIUIOBOM MOTOK, KO (HUIIHEHT TertooOMeHa |
T.J1.);

— aKyCTH4eCKHMH ( 3BYKOBOE JIaBJICHHE, NHTEHCUBHOCTD 3ByKa U T.1I.);

— Ka4yeCTBEHHBIMH (BHEIIHUH BHJI, KAYECTBO IOBEPXHOCTU H T.1I.).

B 3agauax onTuMH3anuM K KPUTEPUSIM ONTUMAIBHOCTH OOBIYHO NMPUXOAUTCS MPUCOEIH-
HATh OTPAHMYEHMs , YTOObI CY3UTh MPOCTPAHCTBO MPOEKTUPOBAHUS (3TO HE TOJIBKO CHUCTEMBI
MaTeMaTUYeCKUX YPaBHEHHH, HO U JIOTMYECKUE BBIpAKEHHS THIA ” €CIIH... TO... " ).

OCHOBHBIE OIPaHUYEHUS 111 MEXAHUYECKUX KOHCTPYKLIU:

1) Ha BenMUMHY HaNpsDKeHUH ( MeX. ), HajaraeMble TpeOOBaHUSMU HAAEKHOCTU U 3KO-
HOMUYHOCTH ( YCIIOBHSI IPOYHOCTH U YCTOHUMBOCTH );

2) Ha TIepeMelIeHUE JJIEMEHTOB, HajaraeMble TpPeOOBAaHUAMHM KECTKOCTH, pabOTOCIO-
cobHoctu aeictByromeit HTZI (ycnoBust ECTKOCTH );

3) ycioBHE COBMECTHOCTH JedopMaiuii: Hepa3pbIBHOCTh 3JIEMEHTOB KOHCTPYKIUHU MPU
JENCTBUM BHEIIHUX HATPY30K;

4) dbyHKIIMOHATIbHBIE OTPAaHUYEHHUSI, CBA3aHHBIE C YCIOBUSMU U OJKCIUTyaTallud 3JIEMEH-
ToB 00BekTa ( H, rabaputHble orpaHu4eHus, MaTepuai, COPTAMEHT, KPEnex | T.11.)

(D 3amaua o MuHEMyMe DYHKIMOHANA TIPH 33aJAHHBIX OTPAHHYEHHAX B OOIIEM CIydae
ABIIIETCS 3aJjauell TEOpUU ONTUMAJBHBIX CHCTEM C ONPENCIEHHBIMH MapaMeTpaMu, OMHChIBae-
MOW cucteMoil nuddepeHINaIbHbBIX U UHTETPAJIbHBIX ypaBHeHHMU. EnuHOro Merona pemieHus
CTOJIb OOLIMX 3a/1a4 HE CYILECTBYET .

B ocHoBHOM mnpuMeHsIOTCS,— aHamUTH4Yeckue (nuddepeHuanbable 1 BapualiOHHbIE
UCUHUCIJIEHUS ) U,— YUCICHHbIE METOJbl (JIMHEHHOE, HEJIMHEHHOEe U JAMHAMHUYECKOE MPOTrpaMMHU-
pOBaHME; METO/I BETBEN U TPaHMULI.

OBpUCTHUYECKOE IPOIPaMMUPOBAaHUE B CHUCTEME 4eI0BeK — DBM_I
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| onTUMM3aIMs 110 HECKOJIBKUM ( MHOTHM ) TIapameTpam mpu nomomu DBM.

Il Ecin ynaércs BbIIEIUTH OAMH IUIaBHBIN MapaMeTp, KOTOPBIM JOCTaTOYHO IOJIHO Xa-
paKkTepu3yeT OOBEKT ONTUMH3ALMU, IPUMEHSIOTCS METOJbl OTIHYaroImuecs: 0ojiee MpOCTbIMU
BBIUMCIIUTEIbHBIMU NIPOLIEypaMHU.

!l Pemenue 3ama4 OoNTUMM3AalMKM MaTeMaTHMYECKUMM METOJaMHU JaéT Hauydllue pe-
3ynbraThl. OJIHAKO HE BCErJa BO3MOXKEH BHIOOp MaTeMaTHYECKUX METOJOB ONTHMHU3AIUH C HC-
nosib30BanueM DBM.

Orpannuenus: orcyrcreue CBT u cooTBeTcTBYHOIIMX CIEUATHCTOB; KPOME TOrO, HE
BCe 321244 ONTHMHU3ALMH HMET MaTeMaTH4YecKoe pelieHue.

[To 3TOMY KOHCTPYKTOP, paboTarommuii Ha MPOMBIIIICHHOM MPEANPHUATHH, 1), TpUMEHSET
T.H. BApPUAHTHOE KOHCTPYUpPOBaHHE ( CPABHEHUE HECKOJbKUX BapUAaHTOB KOHCTPYKLHUU U BbIOOP
BapUaHTa C MHUHMMYMOM HEJOCTAaTKOB ); 2), BBIINOJHSET ONTHMHU3AIMIO HA HHTYUTHBHOM
YPOBHE.

Benp 3a1aun onTUMHU3aluy IPUXOIUTCS PeIIaTh HE TOJIBKO MPH ONPEAEICHUN OCHOBHBIX
napamMeTpoB 0OBbEKTa, HO U II0 MHOI'MM BTOPOCTEINIEHHBIM BOIIPOCAM.

JIro60# BBIOOp KOHCTPYKTOPCKOTO penicHusl (OpPMBI M pa3MepOB IIEMEHTOB O0OBEKTa —
pelleHre ONTUMU3UPYIOIEH 3a1auM, KOTrJja KOHCTPYKTOP BBIOMpPAeT ONTHUMAJIbHOE PELICHUE U3
TOM COBOKYITHOCTH BapHaHTOB, KOTOPbIE XPAHITCS B €r0 MaMATU. JTU BapHaHTHI YAOBIETBOPS-
10T T3 Ha KOHCTPYKLMIO, T.€. HAXOIATCA B JAOMYCTMMOI o0iacTu. 3HaHHE KOHCTPYKTOPOM OC-
HOBHBIX KPUTEPHEB U METOJOB KOHCTPYHMPOBAHUS MO3BOJISET JI€1aTh IMPABUIbHBIE JOTHYECKHE
BbIBOZIBI. [Ipy 3TOM momoraer Mojenb KOHCTPYUPYEMOI'o O00BbEKTa — MBICIUTENbHBIN 00pa3 (B
BOOOpa)XEHUH KOHCTPYKTOpA ) WM Tpaduueckoe n3o0pakeHue (cxema, 3cku3 ). Moaenb oTpa-
KaeT YHpOIEHHYIO PUHIMITMAIBHYIO CXeMY, KOTOPYIO B IIpoliecce KOHCTPYMpPOBaHUs obpacTta-
et IP. 3nech Ha MOMOIIL KOHCTPYKTOPY MPUXOAUT " MBICIUTENbHBINA SKCIIEPUMEHT ": HaIlpUMep,
NpOBOJUTCS "HarpyxeHue”o0paslia Ha OCHOBE Yero OMpeiesseTcs paldoHalIbHOE MOMEpeyHoe
CEYEHUe, U T.II.

3HaHME METOJOB ONTUMH3ALUHU, ONBIT PabOThl, CHOCOOHOCTh TBOPYECKU MBICIUThH I103-
BOJISIFOT KOHCTPYKTOPY M30€KaTh HEJOCTATKOB U OIINOOK B KOHCTPYKLIMU OOBEKTA.

OcHoBHbIEe MapaMeTphbl.

IIpy KOHCTPYMPOBAHMHU ONTHMHU3ALMIO 1IEIECOO0PA3HO BBHIMOIHATH MO CIEAYIOUIMM (Oc-
HOBHBIM) MTapaMeTpaM,—

—1. Onrumuzanus Harpy)KeHus — caMmblil TJaBHBIN mapameTp, KOTOpbIM ompenenser
KOHCTPYKIUIO O0BEKTa: PaBHONPOYHOCTh, ONTHUMAJbHOE HCIOJIb30BaHUE MaTepuana, HaJléx-
HOCTb U T.JI.

—2. Onrumusanysi Matepransa 3aBUCHT OT KOHCTPYKIMH OObekTa. [IpumenHsieMbrii Ma-
TepUal MOXXET ObITh Pa3IMYHBIM, HO €ro BBIOMPAIOT MO HEOOXOJUMBIM MEXaHUKO-(DU3NUECKUM
CBOICTBaM, TEXHOJIOTMYHOCTH, CTOUMOCTH, TOCTYITHOCTH U T.1.

—3. Onrumuzanus HaJeKHOCTU BKIIIOYAET B ce0sl MOKa3aTeNIn KauecTBa, KOAPPHUIIMEHT
0€30MacHOCTH, TOYHOCTH U T.[I.

—4. Onrumuzanys OTHOUIEHWH B3aWMOCBSI3aHHBIX BEIMYUH 3aKJIIOYAETCS B OLIEHKE
CIIEYIOIINX XapaKTEPUCTUK OOBEKTa: TeOMETpUUYECKHe pa3Mephl (XapaKTepUCTUKH), KUHEMAaTH-
YeCKHE U JUHAMUYECKHE CBOMCTBA, Macca, YIPYrue CBOMCTBA U OTHOILIEHUS MEXKy HUMH.

AHanm3 KOHCTPYKIIMI Ha TEXHOJIOTMYHOCTh

—  BBINOJIHAETCS NPH pa3paboTKe TEXHUUECKOTO (TeXHOpPabouyero) npoekTa 00beKTa

—  1mocie pa3paboTKy OKOHYATENIbHBIX TEXHUYECKUX pEeIIeHUN

—  JUIS OIICHKH 00BEKTa IO TEXHOJIOTHYECKUM IapaMeTpaM M OTpaOOTKH €ro Ha TEXHO-
JIOTUYHOCTb.

YroObl yIy4lIIUTh TEXHOJIOTUYHOCTD M3AEIUNA (151 CHIKEHHS c€0€CTOMMOCTH) BBITTOJIH -
€TCSl TEXHOJIOTHYECKUI KOHTPOJIb KOHCTPYKTOpPCKOr nqokymeHTaruu no ['OCT 2.121-73.

OcHOBHOM CyOBEKT, pa3pabaThIBalONINil KOHCTPYKTOPCKYIO JOKYMEHTALUIO — YEPTEXKH,
CXEMBbI, TEKCTOBBIE IOKYMEHTHI U JIp. — KOHCTPYKTOp. OH omnpenenser “auno” CKOHCTPYHPOBAH-
HOro 00BEKTa: cojepkaHue KOHCTpyKTopckoi mokymenrtanuu (KJ[) 1 Bce oTpakeHHBIE B HUX
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texuudeckue pemrenus (TP). 3a 3To 0H HECeT OTBETCTBEHHOCTh, OTOBOPEHHYIO B J{OJDKHOCTHOM
MHCTPYKLMH, B COOTBETCTBUHU C AEHCTBYIOLIUM 3aKOHO/1aTEIbCTBOM.

Hcxonsa u3 31010, B NPOU3BOJCTBEHHON IPAKTUKE HAOIIOAAETCS HEKOTOpas MepeolieHKa
(MATKO BBIPAXKasACh) POIU KOHCTPYKTOPA B CO3/IaHUHM KOHCTPYKIIUU OOBEKTA.

IIpn 3TOM CIIOKMIOCH AHTATOHMCTUYECKUE OTHOLICHHS MEXIYy KOHCTPYKTOPAMHU U TEX-
HOJIOTaMU: TEXHOJOI “IPOTUBHUK~ KOHCTPYKTOpPA, CIEAOBATEIbHO ‘“‘peTporpan’, TOPMO3SIIUN
TEXHUYECKHUH ITporpecc.

OTa HEJOOLIEHKA POJIM TEXHOJIOTAa B KOHCTPYMPOBAHUH OOBEKTOB HE MPUHOCHIIA ObI Bpe-
114, €clii Obl KOHCTPYKTOP BiaJiesl BCeM 00bEMOM TEXHOJOTHUECKUX 3HAHUH U OIbITA.

Ho — “Henp3st 00BATh HEOOBIATHOE”, — MO3TOMY KOHCTPYKTOpCKas gokymenrtaus (KI) —
JIOJDKHA OBITh TBOPYECTBOM HE OJHOTO HCIOJIHMTEINS, a OBbITh Pe3yJIbTaTOM COBMECTHOM ILIOA0-
TBOPHOM pabOThI pa3HbIX CHELUAINCTOB.

W nepsoe, Benyliee MECTO B 3TOM IIPOLIECCE 3aHUMAIOT TEXHOJIOTH.

KauectBo K/l n €€ TeXHUUYECKHIT YPOBEHb ONPEAEISIIOTCA TEM, HACKOJIBKO TECHBIM U ILJIO-
JIOTBOPHBIM OBLIO 3TO COTPYAHUYECTBO.

TexHoNOT TOMKEH COBMECTHO ¢ KOHCTPYKTOPOM pa3padaThiBaTh KOHCTPYKIIHMIO OOBEKTa
Ha BCEX CTaIUAX pa3pabOTKH.

DTO0 peanusyercs B OTpabOTKe U3IENHs HAa TEXHOJIOTHYHOCTD:

HETEXHOJIOTMYHO TEXHOJIOTUYHO
3AJAHHUE

1. N3yuuTh METOIbI KOHCTPYHUPOBAHMSL.

2. O3HAKOMHUTCS C TEXHUYECKUM 33/1aHUEM.

Texnuueckoe 3a0anue. llpeonooxcums 2-3 éapuanma KOMNOHOBKU OCHOBHBIX V37108 U X)-
002Icecmeentblli 00pa3z Mawiunbl no yYo6opKe Mycopa Ha HYmMpuoOMO8blX MEPPUMOPUSIX.

3. CocTtaBuTh nepeueHb HEOOXOUMBIX (PYHKIIMOHATIBHBIX YCIOBUM.

4. Hcnonb3ys METObI aKTHBHU3AIMHM TBOPUECKOTO MBILIUICHUS MTPEITI0KUTh U U300-
pPasUTh BO3MOKHBIE CIIOCOOBI MX OCYIIECTBICHHS.

5. [TpoBecTu ananu3 ¥ 0TOOpP ONTUMAJIBLHOTO PEIICHUSI.

6. Ha ocHoBaHuM BEIOpAaHHOTO peleHus pa3padoTaTh BAPHAHThl KOMIIOHOBKU MeXa-

HHU3MOB U Ha NX OCHOBEC XYJOKCCTBCHHYIO KOHICIIIHIO.

Bomnpocsl 11 CaMOKOHTPOJIA

- [To xakuM mapameTpam 1enecoo0pa3HoO BEITOIHATH ONTHMHU3AINIO TIPH KOHCTPYHPOBA-
HUU u3aenus’?

- IlepeuncanTe MOIOKEHUS TEOPUH ONTHMAIBHOTO TPOSKTHPOBAHUS?

- [lepeuncnure ocHOBHBIE TpeOOBaHUS K O0BEKTY, KOTOPBIE JOJKHBI 00ECTIeYMBATh MaK-
CHMAJIEHOE €T0 COOTBETCTBUE KOHKPETHBIM YCIOBHSM IPUMEHCHNS?
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- Onumure MCTOBI, KOTOPBhIC AKTUBU3HUPYIOT U HAIIPABJIAIOT TBOPUYCCKOC MBIIIJICHUC HA
IMyTU CO3aHUA HOBBLIX, HeH_Ia6HOHHBIX, HECTAaHAAPTHBIX pemeHHﬁ?

- Kak Ha3wiBaeTcs MCTO/ IMOJIYYCHHA HOBOI'O TCXHUYCCKOI'o PCIICHHUA ITYTEM OTKa3a OT
TPAAULIMOHHOI'O B3IJId[a Ha 33.,[[21‘1}/?
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6. [apunos, B.M. KonctpynpoBanue u pacyeT TpakTOpoB: Y4eOHUK i BY30B /
B.M.llapunos. — M.: MammnocTtpoenue, 2004. — 592c.: uin.

1. Konctpynposanue npudopos: nadoparop. npaktukym / BHTY, Kad. "Koncrpyu-
poBanue u pou3BoAcTBO Mprbdopos"; coct. C. H. Cyposoii, B. I'. Cmupnos, B. JI. FOpuuk. —
Munck, 2008. — 92 c.: gepr.

8. Hexaes, 'ennanuii AnekceeBnd. Metauinueckue KOHCTPYKIMH B IIpPUMEpax U 3a-
navax: yue0. mocooue / I'. A. Hexaes, 1. A. 3axapoa. — M.: ACB, 2010. — 140 c.: nin.—

9. Anypses, B.M. CipaBouHUK KOHCTPYKTOpa-MalIMHOCTPOUTENS: B 3-X T. /
B.U.AnypbeB. — Tymna, 2007. — lonT.quck. (CD ROM).

10. Yepuunesckuii, J[.B. Jlerann MammH 1 0OCHOBBI KOHCTPYMPOBAHUS: yUYeOHUK ISt
By30B / JI.B.Uepnunesckuii. — M.: Mamunoctpoenue, 2006. — 656c.: .

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.: ui.
12.  Kpaiines, A.®. Uneonorus konctpyupoBanus / A.®.Kpaiines. — M.: Mamuno-
crpoenue-1, 2003. — 384c.: mi.

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 : YacTabrit untepbep 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 .

3. Acconnanusa MesxxayHapoaHbix ABToMOOMIABHBIX I[lepeBo3unkoB. ABTOMO-
OWJIBHBINA TPAHCIIOPT : €KEMECIYHBIN WIUTFOCTPUPOBAHHBIN MacCOBO-TIPOU3BOACTBEHHBIN KypHAI
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| Acconmarniust MeXIyHapOIHBIX aBTOMOOHMIIBHBIX MEPEBO3YUKOB .— 1962 Ne 1-5 ,7-11 .— 1963
Ne 2-12 — 1967 Ne 1-12 .— 1968 No 1-12 .— 1969 Ne 1-3 ,5-12 .— 1970 Ne 1-12 .— 1971 Ne 1-
12 — 1972 Ne 1-12 .— 1973 No 1-12 .— 1974 No 1-12 .— 1975 Ne 1-12 .— 1976 Ne 1-4 ,6-12
— 1977 Ne 1-12 .— 1978 Ne 1-12 .— 1979 Ne 1-9 ,12 .— 1980 Ne 1-12 .— 1981 Ne 1-12 .—
1982 Ne 1-12/mpumnox. k Nell. — 1983 Ne 1-12 .— 1984 No 1-12 .— 1985 Ne 1-12 .— 1986 Ne 1-
12 — 1987 No 1-12 .— 1988 Ne 1-12 .— 1989 No 1-12 .— 1990 Ne 1-12 .— 1991 Ne 1-12 .—
1992 No 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 No 1-12 .— 2004 Neo 1-12 .— 2005 Ne 1-12 .— 2006 Neo 1-12 .— 2007 Ne 1-12 .— 2008 Ne
1-8 — M. : ABromoOmnsHBIN TpancnopT, .— ISSN 0005-2345be3onacHoCTh TpyJa B MPOMBIII-
neHHocTu: ExxemecsuHbIil MacCOBBIA HAYYHO-TTPOU3BOJCTBEHHBIN JKypHAJ IIUPOKOTo npoduis /
I'ocroprexnanzop Poccun .— M. : Henpa

4, Juzaiin. Marepuansl. Texnonorun.— CII6 : Pocbanr.

S. WnTeprep+duzaitn .— 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 "U3znateinb-
ckuii 1oM "OBA-IIpecc", 1996- .— ISSN 1027-8893.Kypnan "ABTOMOOUIbHAS MPOMBIIILICH-
HOCTB"

6. W3BecTus BhICIIUX y4eOHBIX 3aBeieHni / MUHHCTEPCTBO HAYKH U 00pa3oBaHUs
P®. ITpubopocrpoenue / Cankr-IlerepOyprckuii ToCcyAapCTBEHHBI YHUBEPCUTET HH(OPMAITH-
OHHBIX TEXHOJIOTHH,MEXaHUKN U ONTUKU .— 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 No 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. H300peTraTens M palMoOHAINA3AaTOP : HE3aBUCHUMBIN KypHAI uU3o0peTraTenedt u pa-
UOHATN3aTOpoB .— 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. MaImHOCTPOUTEINb : IMPOW3BOJICTBEHHO-TEXHUYECKHH *KypHAT .— 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. MoennucT-KOHCTPYKTOpP : HAayYHO-TEXHHUYECKUH kypHain .— 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.

Hnmepnem-pecypcol:

1. http://bookfi.org/book/594627 bapramesuu A.A., Tpopumonr C.I1. Koncrpyuposanue
MeOenn. YueOHUK.

2. http://www.knigafund.ru/books/114378 : Uepuwunesckuii JI.B. JleTanu mamivsa u ocHO-
Bbl KOHCTPYUPOBAHUS. YUEOHUK JJIs BY30B.

3. http://www.bazissoft.ru/content/view/117/126/ Barsipea 11.M., bynaxos I1.1O. ABto-
MaTH3alusl KOHCTPYUPOBAHUS U TEXHOJIOTMYECKON MOATOTOBKU MTPOU3BOJICTBA MeOeH. Y 4eOHUK
JUIS BY30B.

4. https://tsutula.bibliotech.ru/Account/OpenlD TysabCcKHii rocyIapCTBEHHBI YHUBEPCH-
TET. DIEKTPOHHO-OMOIMOTEUHAs CUCTEMA.

5. http://library.tsu.tula.ru/ellibraries/all_news.htm HoBocTu 31€KTpOHHBIX OHOIHOTEK

6. http://www.bibliorossica.com/index.html bu6imoPoccuxka.
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7. http://library.tsu.tula.ru/ellibraries/dI3.htm Hayunas 6ubnuoreka Tynbckoro rocymap-
CTBEHHOTO YHHBEPCHUTETA. DIEKTPOHHbIE OMOIHMOTEKH.
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