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1. Hesn 1 3agaumn padoOTHI:

CamocrosTenpHas paboTa HampasjieHa Ha popMUpOBaHUE YMEHUM, HABBIKOB, KOMITCTCHIIHH,
B TOM YHCJIE:

- CTpEeMJICHUS K CAMOPA3BUTHIO, MOBBIIICHUIO CBOCH KBATH(DHUKAIIMHM U MACTEPCTBA;

- OCO3HaHWE CYIIHOCTH M 3Ha4eHHsS WH(POPMAIMU B Pa3BUTHH COBPEMEHHOTO OOIIECTBA;
OBJIQJICHHE OCHOBHBIMH METOJ[aMH, CIIOCO0aMHU M CPEACTBAMU TOJIYUYCHHS, XpaHEHUS, IEPepadOTKH
uHpopmanuu;

- (bopMmupOBaHUIO CIIOCOOHOCTH CHHTE3MPOBATh HAOOpP BO3MOXKHBIX PEIICHUH 3a7aud WIH
MOJIXOJIOB K BBIMOJTHEHUIO TU3alH-TIPOEKTa; HAydHO 000CHOBATH CBOM MPEJIOKCHHUS,

- pazpabaTbIBaTh MPOEKTHYIO UJICI0, OCHOBAHHYIO Ha KOHIIETITYaJIbHOM, MOAXOJIE K PELICHUIO
JIN3aMHEPCKOM 3a]1a4u,

- CIIOCOOHOCTH K KOHCTPYHMPOBAHUIO MIPEIMETOB, TOBAPOB, MPOMBIIIICHHBIX 00pa310B, KO-
JICKITUH, KOMIUIEKCOB, COOPYKEHUU, 00BEKTOB, CITIOCOOHOCTEH MOATOTOBUTH IOJHBIA HA0OP JOKY-
MEHTAaIUU 10 TU3ANH-TIPOEKTY ISl €T0 peaiu3alliu, OCYIECTBISATh OCHOBHBIE YKOHOMUYECKHE pac-

YCThI ITPOCKTA.

2. O01mme MmoJI0KeHH s

OnHa u3 0cOOEHHOCTEN MOATOTOBKU B BBICIIEH HIKOJIE - €€ CBS3b C JKU3HBIO, C KOHKPETHBIMU
3amadamu Oyaymieil nmpaktudyeckon aearenbHocTu. [lepen xadenpoit crout 3agada moArOTOBKHU BbI-
COKOKBaTH(HUIIMPOBAHHBIX KaapOB, 00JIaAAOIMUX TTYOOKUMHU TEOPETUYECKUMH 3HAHUSMHU U TpaK-
TUYECKHUMH HaBBIKAMH IO HaIpaBlieHUIO «Jln3aifH», COCOOHBIX Ha MPAKTHUKE HCIOJIb30BaTh HO-
BEWIlIME JOCTHXKEHUS JUIsl COBEPIIICHCTBOBAHUS CYIIECTBYIOIIMX W Pa3pabOTKH HOBBIX W3JACIUN U
KOMILJIEKCOB.

B cBere ykazaHHBIX TpeOOBaHMI MpPU W3YYEHUU MPOQPECCUOHANBHBIX TUCIHUILINH Kadeapbl
JUTSL 3aKPETJICHUS] TEOPETUUECKUX 3HAHUN M IPUBUTHUS CTYJIEHTaM HaBBIKOB B paboOTe MO HampasJie-
HUIO «J[M3aiiH» MPeayCMOTPEHBI PAa3IUYHbIE BHIIBI CAMOCTOSITENBHBIX 3aHATHNA. CaMOCTOATEIbHbIE
U MPAKTUYECKUE 3aHITHS CBSA3BIBAIOT TEOPHIO C MPAKTUKONW M 00ECIIEYNBAIOT BHIPAOOTKY YMEHUS U
HABBIKOB B MPUMEHEHUH MOJTYYCHHBIX CTyJEeHTaMH 3HaHHUI B mpoiiecce Oyaymiei npodeccuoHab-
HOM JIEATEIIbHOCTH.

[IpuMeHnuTensHO K 3a7a4aM MOATOTOBKM OakallaBpOB IO HarpaBiieHUIo «Jlu3aiiH» camocTo-

ATCIIbHAsA pa60Ta CTYACHTOB BKJIHOYACT CUCTEMATUYCCKYTO npopa60TI<y pCKOMeHHOBaHHOﬁ JIUTCpa-



Typbl; IOATOTOBKY K NPAKTUYECKUM 3aHATHAM, 3a4€TaM M JK3aMEHaM; BBIIIOJHEHHUE TEKYIIUX J0-
MaIllHUX 33J]aHUi; ydacThe B y4eOHO-MCCIeI0BATEIbCKIX M HAyYHO-MCCIIeI0BaTEIbCKIX padoTax.
Ha npaxkTuueckux 3aHATUSAX IpeENnojaBaTelb OCYLIECTBIIAET KOHTPOJIb 32 CAMOCTOSTEIILHON
paboToil CTYEHTOB.
CamocTosATenbHOE BBIINOJIHEHHE CTYIEHTAMU pPa3HOOOPa3HBIX MPAKTHUECKUX YYEeOHBIX 3a/1a-
HUN CTUMYJUPYET UX TBOPUYECKYIO JAEATEIBHOCTD, 3aKPEIUISIET TEOPETUUYECKUE MOJIOKEHUS U3ydae-
MOW JUCHUIUIMHBI U BBIPAOATHIBAET y CTYACHTOB HABBIKM IMPAKTUYECKOH pabOTHI MO MPOQHIIO

«ITpOMBINICHHBIN AU3ANHY.

3. O0beM padoThI

CamocrosTensHas pa60Ta CTYACHTOB IIPpCAyCMATPHUBACT:
OuyHno-3204Has popma 00yueHHS

Ne

w/n Buabi u popmbl caMocTOATEIbHOI PadoThI

5 cemecmp

1 |M3yuyeHue HONOJHUTEIBHOTO MaTepHaa

2 |[TogroroBka pedepara.

Tewma: [IpuBo (1o Bugam)

3 |[ToaroroBka K MPOMEXYTOYHOM aTTECTAIIMK U €€ IPOX0XKICHHE
6 cemecmp

1 |Yrenue nuTepaTypbl

2 |Hamucanue pedeparta.

Tema: TurmoBsie KOHCTPYKTOPCKUE pelIeHus (Ha MprUMepe MeOeI T, TPaHCIIOPTHBIX CPEJICTB,
OBITOBBIX MPUOOPOB). IBOTIOIUS (POPMBL.

3 |Hammcanue pedepara.

Tema: «/IlHHOBaLlMOHHBIE KOHCTPYKTOPCKUE PEIICHUS.

IIpe3eHTanus no Teme.

4 |BpimosnHeHue KypcoBOil paboThl

5 |[ToaroToBka K NpOMEKYTOYHOM aTTECTAIMH U €€ MPOXO0XKICHUE

4. Opranu3zanys ¥ pyKoBOJCTBO CAMOCTOSITeIbHOM pPadoToii CTy1eHTOB
CamocrodrenbHas paboTa CTYAEHTOB HaJ y4eOHBIM MaTepualoM Ha Kadelape MpOBOAUTCA

CHUCTEMAaTUYECKH, TUIAHOMEPHO. DTOr0 JOCTUTAETCS PAallMOHAIBHON OpraHu3anueld ¥ MpaBUIbHBIM
PYKOBOJCTBOM MPEMOAaBaTeIbCKOTO cocTaBa KaeIpsl caMOCTOSITeNNbHOM paboTOM CTYIEHTOB.
[Tepen HauaoM caMOCTOSITEILHON paOOTHI MPETOaBaTEe N MPOBOASIT KOHCYIbTaTUBHBIE 3a-
HATHSI CO CTYJICHTaMH, Ha KOTOPBIX JAIOTCS CIEIMaIbHbIE MOSCHEHUS; XapaKTePU3yeTcsi Haubosee
parrioHaIbHasi METOJIMKA €€ BBITIOTHEHUS; OMPEIEISIOTCS TPeOOBaHUS; YKA3bIBAIOTCS UCTOUHUKHA U

y‘-Ie6HLIC HOCOGI/IS{; ACMOHCTPUPYIOTCA paHCEC BBIIIOJIHCHHBIC CTYACHTAMU pa6OTBI.



KonTtposb Tekymie ycneBaeMOoCTH 00ecIieYnBaeTCs:

- MPUMEHEHUEM TECTOBBIX 3a/IaHU;

- MPOCMOTPOM KOHCTICKTOB;

- OTIPOCOM CTYJICHTOB Ha 3aHSTHSIX.

[IpenonaBaTeny 0OsI3aHbI:

- TIOCTOSIHHO COBEpPILICHCTBOBATH OPraHU3aIMI0O U PYKOBOJICTBO CaMOCTOSATENBHON paboToM
CTYJICHTOB;

- BECTH CUCTEMAaTHUYECKUN KOHTPOJIb 32 CAMOCTOSITEIIbHOM PabOTOM CTYACHTOB;

- pa3pabaTbiBaTh HanOosiee F3(h(PEeKTUBHBIC CPEACTBA, CTUMYJIUPYIOIINE H 00CCIICUYNBAOIINE

CHCTEMaTHUYECKYIO0 CAMOCTOATENIBbHYIO paboTy CTYIGHTOB Ha MPOTSHKEHUH BCETO MEPHUOIa 00 yUCHHUS.

5. Temsb! pedepaTon
[TpumepHBIe TEMBI peepaToB NPUBEIEHBI HUXKE.

5 cemecTp
ITpuBox

. 'maponpusos

. [TneBmonpuBox

. DIIEKTPUUECKUI TPUBOJL

. OnTuueckuit mpuBo/I.

. AKyCTHUYECKHI TPUHIIUI PabOTHI
. DIIEKTPOMEXaHUYECKUN TTPUBOJ]

. 'nOGpuanbIii npuBoa

NN kW

6 cemectp
TunoBble KOHCTPYKTOPCKHUE pelieHUs (Ha mpumepe MedejiM, TPAHCIIOPTHBIX CPeaCTB, ObITO-
BbIX IPHUOOPOB). IBoIOLHA (POPMBI.

. MOHONWUTHBIE KOHCTPYKIIUH

. PemmeruaTsie KOHCTpYKIIUU

. Kapkacnas meGeuns,

. PamHBIE KOHCTpYKIU.

Koxyx

. Koprrycnas me6ensp,

. OyT1ispEI

. KoHCOIBHBIE KOHCTPYKIIMH

9. Tpanchopmupyromuecs (KUHETUYECKHE) KOHCTPYKIIUH.
10. MonynbHBIE KOHCTPYKIIMH

11. ArperatHo-0109HBIE KOHCTPYKITUH,

12. BapuanTHO-KOMOMHATOPHbIE KOHCTPYKIUH.
13. PamHBIE KOHCTPYKIIHH.

14. O605104KOBBIE KOHCTPYKIUH.



«/IlHHOBaNMOHHBbIE KOHCTPYKTOPCKHE PelIeHus».

. ITHHOBaIIMOHHBIE KOHCTPYKTOPCKHE PELICHUs B MeOeIH

. THHOBaLlMOHHBIE KOHCTPYKTOPCKHUE PELICHUS B TPAHCIIOPTE

. IHHOBaIIMOHHBIE KOHCTPYKTOPCKHE PELICHHUS B MEAULIMHCKOM 000pYyJOBaHUU
. THHOBaIIMOHHBIE KOHCTPYKTOPCKHE PELICHHUS B OCBETUTENILHBIX MPHOOpax

. IHHOBaIIMOHHBIE KOHCTPYKTOPCKHE PeLIeHHs B OBITOBOM TEXHUKE

. IHHOBaLIMOHHBIE KOHCTPYKTOPCKHE PELICHUS B KOMIIBIOTEPHOM TEXHUKE

. THHOBaIIMOHHBIE KOHCTPYKTOPCKHE PELLICHUS B OIITHKE

. THHOBAaLlMOHHBIE KOHCTPYKTOPCKHUE PELICHUS B KAHUEIAPCKUX U3ACIUAX.

cONO OIS WN -

6. TeMbl AJ1sl MOATOTOBKHU K MPAKTHYECKUM 3aHSITHIM
U ATTECTAIIMOHHBIM MEPONPUATHAM

5 cemectp

1. 3AJAYN U METO/1bl KOHCTPYUPOBAHU A

1.1. 3agaun KoOHCTpyHpOBaHUsl. JJOCTHIKEHUS HAyYHO-TEXHUYECKOTO MPOrpecca U NEPCIEKTUBBI €r0
pa3BuTUs. MecTo KOHCTpYyHpOBaHUs B U3aiiH-1Ipoliecce. TepMUHOIOTUsl.

1.2. OGuiast MeToAMKa KOHCTPYUPOBaHUs. DTarbl KoHCTpyupoBaHusa. Ctaguu pazpadborku KJ|

1.3. ®ynkuus 1 KOHCTpYKIUs. PopMa U KOHCTPYKITHSL.

1.4. TunoBsle KOHCTPYKTOPCKUE PELLEHUS.

1.5. ECK/l. Buapl u KOMIUIEKTHOCTh KOHCTPYKTOPCKOW JOKyMeHTaluu. OCHOBBI UCIOJIb30BaHUS
HOPMAaTUBHOTO U CIIPaBOYHOI'0 MAaTEPHAJIOB.

2. OCHOBbBI TEOPUN MEXAHN3MOB

2.1. Mammnaa. MexaHu3M.

2.2. CTpyKTypa MEXaHU3MOB. 3BeHbsI MeXaHU3MOB. CTereHu cBOOObI

2.3. Kunematuueckas napa. Kunematuyeckas mermnb

2.4. KoHCcTpyKTHBHAs cxema. PannoHambHOCTh 001Iei KOMIOHOBKH

2.5. OyHKIMOHAIBHBIM aHAIN3, KOMIIOHOBKA (aHAJTMTHYECKOE KOMOMHUPOBAHHUE).

3. TIPMHIAII JEVICTBUS MAIIIVH U MEXAHU3MOB

3.1. [IpuBoa. UcTOYHUK HEPIUH.

3.2. IlpuHuun AeWcTBUS MallMH U MEXaHU3MOB (MEXaHWYECKUH, TUAPaBINYECKHM, MHEBMaTHYe-
CKUH, 2JEKTPUUYECKUH, SNIEKTPOHHBIE (paano) U (HOTORIEKTPOHHBIE almaparbl; MarHUTHBIN MpUH-
LU JIEHCTBUS, TEPMUYECKUM, ONMTHUECKUH, aKyCTHUUECKUN).

3.3. Cuiibl B MalIMHaXx.

3.4. KIII.

3.5. YpaBHOBeUMBaHue U OalaHCUPOBKA

3.6. OkcrutyaTamus (pydHoe 0OCITYKUBaHHUE; MEXaHU3AIIMsT, aBTOMATHU3AITH ).

1. BUJIbl MEXAHW3MOB.

1.1. Pprua>kHbie MEXaHU3MBI.

1.2. KynaukoBble MEXaHU3MBI.

1.3. ®pUKLIMOHHBIE MEXAHU3MBI.

1.4. 3yOuarpie (IMIMHAPUIECKHE, BUHTOBBIC, KOHUYECKHE) MEXaHU3MBI.



1.5. YepBsiuHble MEXaHU3MBI.

1.6. [InanerapHble MEXaHU3MBI.

1.7. MexaHu3MBbl C THOKMMH 3BEHBSMU (PEMEHHBIC, LEMHBIC) MEXaHU3MBI.

1.8. MexaHu3Mbl IBUKEHUS C OCTAHOBKaMHU (XparoBble; MaJIbTUIICKHE; 3B€3/14aThle) MEXaHU3MBI.

2. OCHOBBGI COITPOTUBJIEHN A MATEPUAJIOB

2.1. [IpounocTk. XKecTkoCTh. Y CTOHYHBOCTS.

2.2. Bunsr nedopmaruii.

2.3. Kpurepuu npouHoctu. Pacuer Ha MpOYHOCTH U )KECTKOCTh
2.4. PactsbxeHue u cxaTHe.

2.5. CnBuwr.

2.6. Kpyuenue.

2.7. N3rub crepxueit

2.8. OCHOBBI MEXaHUKH Pa3pyIICHUSI.

3. PACYET JIETAJIEM MAIIIMH U [TIPUEOPOB
3.1. HexoTopbie BB I€TAJICH U Y3II0B.

3.2. HepazbemHble COeTUHEHUS.

CoenuHeHHe 3aKIENKaMH.

Coenunenue THOKOM.

CBapHbie COCTMHEHUSI.

CoenuHeHUs ¢ IPEIBAPUTEIbHBIM HATATOM.
ITaiika.

KneeBble coenuHeHuUs.

CoenuHeHue 3aMa3Koil.

3adopmoBKa.

3.3. PazpemHbIC COCTUHEHHUS.

Pe3b0oBbIe coeaMHEHUs

[IInmoHOYHBIE U IITUIEBBIE COETUHEHUS.

3yOuatble (IIJIUIEBbIE COSTUMHEHMS)

[tudroBsie coenuHEHUS.

Kpenexnsie uznenus ( 00T, LIypYIb, IITHWIBKH).
3.4. Banbl u ocu. PacueT Ha MpOYHOCTB, JKECTKOCTD.
3.5. Omopst .

[ToamMITHUIKY CKOTBKEHHUS

Omnopsl Ha EHTpax

[ToaImIMTTHIKY KaueHWsI.

Harmpasmsromue.

Cwma3zka orop 1 HanpapJSIOLIUIX

YnorHeHus

3.6. My}

3.7. Yapyrue 3neMeHTHI (IPYKHUHBI).

3.8. PexgykTopsr

3.9. CraniapTHbIe JETaNH.

3.10. KHomku, pyKOSITKH, TAOJIWYKH [Tt TPUOOPOB.
3.11. YcnoBHbIe 3HaKU Ha TpUOOpax.

6 cemecTp



1. TUTIOJIOT U1 KOHCTPYKIIMIA
1.1. Knaccudukamus MexaHU3MOB U KOHCTPYKITUNA. OCHOBHBIE THUITBI KOHCTPYKITUN
1.1.1. OcHOBHBIE TUIIBI IPOCTPAHCTBEHHOM CTPYKTYPbl KOHCTPYKLIUH.
- C IPOCTPAHCTBEHHOM cXxeMOl (MOHOJIUTHBIEC U PELIETYATHIC)
- ¢ 000c00IeHHBIM 00BEMOM (KapKacHbIe, KOXKYX, KOPIYC, QyTIisip)
- CMEIIAHHOT'O THUIMa
1.1.2. Cnenuduueckue THUNBI KOHCTPYKIMHA - KOHCOJBbHBIE, TpaHCc(HOpMUpYIOMIUECS (KHHETHYE-
CKHE), MOAYJIbHBIC (arperaTHo-0JI0YHbIC, BAPUAHTHO-KOMOMHATOPHBIE), MOOMIIBHBIC U JIP.
1.2. Tunbl KOHCTPYKIUI U COEIUHEHUM.
1.2.1. Pazpemubie (cOOpHO-pa3OOpHBIC) U HEPA3bEMHEIE.
1.2.2. CocraBHble (HaOOpHBIE, CBAPHBIC, KJICEBbIC, KIICMAaHHBIC) 1 MOHOJIUTHBIC (JIUTHIC);
1.2.3. CratuuHble ¥ KHHETHYHBIC (TPAaHCHOPMHUPYEMBIE);
1.2.4. KapkacHbl€ (B T.4. paMHBIE);
1.2.5. OO6onoukoBbie (B T.4. IIUTOBBIC, MaHEIbHBIE, CBOYATHIC U 3allOJIHEHHBIE CHJIOBBIMH IPO-
CTPAaHCTBEHHBIMU PEIIETKAMHU C DJIEMEHTAMH IONEPEYHBIMUA - HEPBIOPAMH, IITAHTOYTaMU U TPO-
JOJBHBIMH JIOHKEPOHAMH, CTPUHTEPaMH );
1.2.6. 3axpbITble, OTKPBITHIE U MTOIYOTKPBITHIE;
1.2.7. ABTOHOMHBIE, OJIOKMPOBAHHBIC;
1.2.8. CrauuonapHsie, MOOMIIbHBIEC U TTIOPTATUBHBIE;
1.2.9. Tsxenble (MaTepuanoeMKue) U 00JerYeHHbIE, MaJlo-, CPEHE- U KPYITHOTa0apUTHBIE.

2. BA3OBBIE I[TPUHIUIIBI KOHCTPYMPOBAHUA
2.1. PanimoHaIbHEBIE TPUEMBI KOHCTPYHPOBAHUSI.
2.2. O6mmue mpaBuiia KOHCTPYHPOBAHUS
2.3. DKOHOMHUYECKHE OCHOBBI KOHCTPYHPOBAHHUSI.
2.4. JIoNroBeYHOCTb.
2.5. HanexxHoCTh
2.6. CranmapTu3aius U B3aMO3aMEHSIEMOCTb.
2.7. Yaudukarnmsi.
2.8. ArperatupoBaHue.
2.9. MoHOOJIOYHOE ¥ MOAYJTPHOE KOHCTPYHPOBAHHE.
2.10. YHuBepcamu3amusi.
2.11. Paapl mpe oY TUTEIIBHBIX YHCEIT.
2.12. [lpuHuun GpyHKIMOHAIBHOM 11e1ec000pa3HOCTH.
2.13. MopaiibHOE CTapeHHe.
2.14. Kputepuu kadecTBa. ATTecTalus U3IEIHiA.
2.15. Hopmanm3zanusi.
2.16. Matepuansl 1 TeXHONOTHs. TeXHOMIOTUYHOCTh KOHCTPYKIHM. OO1ue mpaBuiia TEXHOIOTHYE-
ckoro (opmooOpazoBanus. PanmonansHbI BeIOOp 0a3. [IpaBunbHas mpocTtaHoBka pasmepon. Jlo-
nycku u nocaaku. lllepoxoBatocTs. Manas MaTepuaToeMKOCTb.
2.17. KoMIIaKTHOCTb.
2.18. Tlouck ¢dopmbr. @opma. Texnonorudeckas hopma. ABTOHOMHOCTh GopMbl. CTPYKTYPHOCTh
bopMBI.
2. 19. TexkToHUKaA.
2.20. ITpounocTs, [IpocTpancTBeHHAS )KECTKOCTh. CITOCOOBI MTOBBIMIECHUS )KECTKOCTH.
2.21. PeMOHTONIPUTOTHOCTD, yI0OCTBO MOHTaXA.
2.22. be3onacHOCTh, OXpaHa Tpyaa ( B T.4. 3a3eMJICHUE H T.]1.).
2.23. CAIIP.
3 OCHOBBI CTPOUTEIILHON (PU3NUKH U apXUTCKTYypPHBIC KOHCTPYKITUN



4. TIPOEKTHBIN AHAJIM3. USOBPETATEJILCTBO. METO/IbI IIOUCKA UJIEM
4.1. TpamuIMOHHBIN pacYETHBIN METO/I.

4.2. YpOBHUM KOHCTPYKTOPCKOT'O MBIIIIJICHUS.

4.3. Tlcuxomorust KOHCTPYKTOPCKOM ACATEIHHOCTH.

4.4. MeTo1bl IOUCKA UCH.

4.5. HexoTopble METO/IbI KOHCTPYHPOBAHMUS:

- METOJ] CeKLIUOHUPOBAHUS;

- METOJ1 U3BMEHEHUS JTMHEUHBIX Pa3MEpPOB;

- MeTo]1 6a30BOTO arperara;

- METOJl UHBEPCHH;

- METOJ KOMIUIEKCHOM pa3pabOTKU U HepapXU3alluH

- METO/Ibl BAPUAHTHOTO NMOMCKA KOHCTPYKTUBHBIX PEUICHUHM U UX HArJIsSAHOIO MOJIETUPOBAHUS;
- YHOPSI0YCHHBIN ITOUCK.

1. MaTepI/laJ'[bl AJIA JOMOJTHUTECJIBHOI'O YTCHUA

MAIINHBI 1 MEXAHN3MbI

MaruHbl 1 MEXaHU3MBI - 3TO MEXAaHUYECKUE YCTPOMCTBA, 00JEryarouiie Tpya U MOBBIIIA-
IOIIUE €T0 MPOU3BOIUTENBHOCTh. MalIMHBI MOTYT OBITh Pa3HOM CTENEHH CIOXKHOCTHU - OT MPOCTOM
OJTHOKOJIECHOW TayKu 110 JIM(TOB, aBTOMOOMIICH, TIEUYaTHBIX, TEKCTHIILHBIX, BEIYUCIUTEILHBIX Ma-
[IMH. DHEPreTUYeCKUe MAlllUHbI TPeo0pa3yloT OJUH BHJI dHEpTruu B apyroi. Hampumep, reneparo-
PBI TUAPORIIEKTPOCTAHLUU MTPEOOPA3yI0T MEXAHUYECKYI0 SHEPIUI0 NaJa0Iel BOJblI B DJIEKTpUYE-
CKYIO SHeprum. J[Buraresnb BHYTPEHHETO CropaHus npeoOpa3yeT XMMHUECKYIO SHEPTUI0 OEH3MHA B
TEIUIOBYIO, a 3aTEM B MEXaHUUYECKYIO SHEPTHIO ABMXKEHUS aBTOMOOUIIS.

Tak HazbIBaeMble paboyue mawiunsbl TPEoOPa3yrOT CBOMCTBA HIIM COCTOSHUE MaTEpUajoB
(METaJIIOPEXKYIINE CTAHKU, TPAHCHOPTHBIE MAIIUHBI) JTUO0 MHGOPMAIHIO (BBIYUCIUTEIbHBIEC Ma-
HIMHBI). MalMHbl COCTOAT U3 MEXaHU3MOB (ABUraTeIbHOIO, IEPEAATOYHOIO U UCIOIHUTEIBHOIO) -
MHOT'03BEHHBIX YCTPOWCTB, MEpENaolX U Mpeodpasyrolmx cuily u AsBmxkeHue. [Ipocroil mexa-
HU3M, Ha3bIBa€MBbIH ITOJINCIIACTOM, YBEJIMUUBAET CHILY, IPUIIOKEHHYIO K TPY3Y, U 3a CYET 3TOr0 M03-
BOJISIET BPYYHYIO IIOJIHUMATh TsKeNble MpeAMEThl. [lpyrue Mmexanus3mbl obsierdaror paboTy, yBeIu-
4yuBasg CKOpocThb. Tak, BeJocumenHas 1enb, BXOAAIIas B 3alleleHUe CO 3BE3/104KOH, mpeodpasyer
MeJIEHHOE BpalleHue Teajieil B OblcTpoe BpallleHue 3aJHero koneca. OTHaKO MEXaHU3MBbI, YBEIH-
YHMBAIOIINE CKOPOCTb, JEJIAIOT TO 3a CYET YMEHBIIECHHUS CHJIBI, & YBEJINYMBAIOLIUE CUILY - 3a CUET
YMEHBILIEHUSI CKOPOCTH. YBEIMYUTH OJJHOBPEMEHHO M CKOPOCTb U CHJIy HEBO3MOXKHO. MeXaHu3MbI
MOTYT TaK)ke MPOCTO W3MEHATh HarpasiieHHe cuibl. [IpuMep - 070k Ha KOHIE (UIarmToKa: 4ToObl
NOJHATH (uiar, TSHYT 3a IIHYp BHU3. MI3MeHeHue HalpaBleHNs MOKET COUYETAaThCs C YBEITMUYEHHUEM
CHWJIBI WJIN CKOPOCTH. TakK, TSHKEIBbI IPpy3 MOYKHO IPUIIOHATD, HAXKUMasl Ha pblYyar BHU3.

OCHOBHBIE ITPUHIUIIBI PABOTBI MAIIIMH 1 MEXAHNW3MOB

OcHOBHOI1 3aK0H. XOTs MEXaHU3MBI U MTO3BOJISAIOT MOJYYUTh BBIUTPBIII B CHIIE WIIH CKOPO-
CTH, BO3MOXXHOCTH TaKOI'O BBIUIPHIIA OTPAHUYMBAIOTCS 3aKOHOM COXpaHEHUs dHepruu. B mpume-
HEHMH K MalllMHAM U ME€XaHU3MaM OH TIJIACUT: SHEPIUsl HE MOKET HU BO3HUKATh, HU MCUYE3aTh, OHA
MOXET OBbITh JIMIIb MpeoOpa3oBaHa B Jpyrue BUJBI 3HEPruu win B padoty. [loaTromy Ha BbIXOHE
MaIIMHBI WIK MEXaHU3Ma He MOXKET OKa3aTbcs OoJiblle 3HEpPTuu, 4eMm Ha Bxoje. K Tomy ke B pe-
JIBHBIX MaIIMHAX YacTh YHEPTUHU TepseTcs u3-3a TpeHus. [lockonbKy paboTa MoKeT ObITh IpeBpa-
IIE€HA B DHEPIHI0 U HA00OPOT, 3aKOH COXPAHEHUS SHEPTUU I MALIUH U MEXaHU3MOB MOKHO 3aIlu-



catb B Buze PaboTa Ha Bxone = Pabota Ha Bbixone + [lorepu Ha Tpenue. OTcioga BUAHO, B YACTHO-
CTH, TIOYEMY HEBO3MOXKHA MalllMHA THUIa BEYHOIO JBUTATENS: M3-3a HEU30EKHBIX MOTEPh IHEPTHU
Ha TPEHUE OHA PAHO WJIU MO3/IHO OCTAHOBUTCS.

Bpiurpeim B cuile WJIM CKOPOCTH. MeXaHH3MBbl, KaK YKa3bIBaJIOCh BbIIIE, MOT'YT IIpUMeE-
HATHCS 111 YBEIMYEHUS CHIIBI UM CKOPOCTU. WeanbHblid, UM TEOPETUUYECKUM, BHIMTPHIII B CHUJIC
WM CKOPOCTHU - 3TO KO3(DPUIMEHT YBEIUYEHUS CUIIBI WJIM CKOPOCTU, KOTOPHIH ObLT ObI BO3MOKEH B
OTCYTCTBHE MOTEPb IHEPTUH, OOYCIOBICHHBIX TpeHUEM. M 1eanbHbIil BBIUTPHILI HA MPAKTUKE HEJI0-
CTH>KUM. PeasbHBIN BBHIMTPBILI, HAIPUMEDP B CHJIC, PABEH OTHOILICHUIO CHIIbI (Ha3bIBa€MOW Harpys-
KOM), KOTOPYIO pa3BUBAET MEXaHU3M, K cujie (Ha3bIBa€MOM yCHIIMEM), KOTOpasi MPUKJIAJAbIBACTCS K
MEXaHU3MY.

[TPOCTEUILIVE MEXAHW3MbI

[Ipocreiinre MexaHu3Mbl MOKHO HaWTH MO- }401~—’4— OF _.|
9TH B JIOOBIX OOJIee CIOKHBIX MAallMHAX U MEXa-

Yeunue
-
Hu3Mmax. VX Bcero mecTs: peryar, 610k, auddepen- A Sl .
YKa bl
LMATBHBIA BOPOT, HAKJIOHHASA ILUIOCKOCTH, KJIUH U =
BHUHT. ‘

Harpyaka

Ppryar. 310 XKECTKUI CTEp)KEHb, KOTOPBIN Hreyxs
MOXET CBOOOJHO TMOBOPAUYMBATHCS OTHOCHUTEIIBHO  PHIHAT I POMA (To4Ka OTIoMb! MEKAY YCUAKEM I ~ar YKol )
HETIOJIBUKHOM TOYKH, Ha3bIBAEMOM TOUYKOM OIOPHI.

[Tpumepom pbrdyara MOTYT CILY>KMTb JIOM, MOJIOTOK C vounue

paciernom, Tauka, Metia. Peiuaru ObIBalOT TpeX po- s De
JI0B, Pa3IMYaIOIINXCS B3aUMHBIM PaCIOJIOKEHUEM

TOYEK IPUIOKEHUS HATPY3KH U YCHUIUS U TOYKHU __lf;’:;
onopsl (puc. 1). ineanbHplil BEIMTPHII B CUIIE PbI- o Dy o=
yara paBeH OTHOLIEHUIO paccTosHus DE oT Toukn

IPWIOKEHUST YCWIUS O TOYKH OIOPBI K Paccros-

HU0 DL oT TO4KkM npuitokeHust Harpy3Ky 10 TOYKH Harpyaxa Toska onop
ortopsl. Jlst peraara I posa paccrosane DE 0OBIMHO  eqjar i posa (rarpyaca wesay roskon onope nyenies)
6omnbiie DL, a moaToMy naeanbHbIN BEIMTPHILT B CHU-

ne Oomnbmie 1. [lnsa peryara Il pona uaeanbHbI BbI-

Harpyaka

UTPBINI B CHJIE TOXKE OOJIbINe eqUHUIBL. UTO kKe Ka- e L
caercs peryara Il poma, To Bennuuna DE s Hero anopu~ 17
Menbmie DL, a crano ObITh, OOJIbIIIE €THUHHMIILI BEI- e
UTPBIII B CKOPOCTH. bl F

1
Baok. 310 Koneco ¢ xenoboM MO OKPYKHOCTH IS ;‘,’l;';; == ) }
KaHaTa WIW IEeNu. BJIOKKM TpUMEHSIOTCS B TPY30- = O ///M & :'i
MOIBEMHBIX ycTpoiicTBax. CucreMa OJIOKOB M TpO- Harpyaka ey

COB, HpeI[Ha3Ha‘-ICHHa$I AJIT TOBBIIICHUA pr3OHOZ['B- PBIHAT 1l PCOA (younme Mexiy TOSKOA AN0pRs! 1 HAIPY3KOIA)

Puc.l PBIYAT'U I, II U Il POJIA

€MHOCTH, HazbIBaeTcsl monaucrnactoM. OAMHOYHBIA OJOK MOXXET OBITh JIMOO C 3aKPEIUIEHHON OCBHIO
(YpaBHUTETBHBIM), JTHOO MOABMKHEIM (pHC. 2). BiIOK ¢ 3aKpenieHHON OChI0 IEHCTBYET Kak phryar [
pojia ¢ TOYKOM ormopsl Ha ero ocu. [1ockonbKy Mmieuo ycuius paBHO IUiedy Harpysku (paguyc 6uo-
Ka), U/1eaJbHbIA BHIUTPHIII B CUjle U ckopocTu paBeH 1. [ToaBHkHBIN ke 00K AeHCTBYET Kak pplyar
I poxa, mockoapKy Harpys3ka pacrojoK€Ha MEKIy TOYKOM omopbl W ycunueMm. Ilnedo Harpysku
(pammyc G0Ka) BABOE MEHbINE Tieda ycwius (quamerp Omoka). [losTomy st mMOABMKHOTO OJIOKa
UJIeabHBIA BHIUTPHILI B CUJIE PABEH 2.
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Yeunue Harpyzka

. Harpyaka

Puc. 2. BJIOK mooicem 6vimob 3aKpenyienHuiM (YPAGHUMENbHbIM) UTU NOOBUNCHBIM. YPasHUmMENb b
610K Oeticmgyem kak pwviuae I pooa, a noosusichwlii - kak pwviuae Il pooa.

Bosnee npoctoii cnoco6 omnpeneneHus naeaabHOro BRIMIPHINIA B cuile Ui OJ0Ka UM CUCTEMBbI 0J10-
KOB - 10 YUCIIY IapaJUIEJIbHBIX KOHIIOB KaHaTa, YACPKUBAIOLIMX HArpy3Ky, KaK 3T0 HETPYJAHO cO00-
pasuTh, B3IJSIHYB Ha pUC. 3. YpaBHUTEIbHbIC U MOJBM)KHBIE OJIOKM MOYHO COYETaTh M0-pa3HOMY
JUIS yBEJIMUEHHS BBIUTPHIIA B cHile. B ogHOI 000iiMe MOXKHO YCTaHOBHTD J[Ba, TPU WM OOJbIIee
4UCI0 OJIOKOB, a KOHEI[ TPOCca MOKHO TNPHUKPENUTh JIMOO K HEMOABMKHOM, MO0 K HOJBMXKHOM
o0oiimMe.
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Puc.3. IIPUHIJUTI JEHCTBHA BJIOKA U IIOJTUCIIACTA. a - 0dunounsiii 610K (¢ 00HUM mpo-
COM, NPOMAHYMBIM NO HCEN0OY eOUHCMBEHHO20 WKUBA), O - KOMOUHAYUS U3 08YX OOUHOYHBIX OJI0-
K08 C eOUHbIM MPOCOM, 0X8AMbBIBAIOWUM 004 WIKUBA, 8 - NAPA 08YHCEN0OKOBLIX OIOKO8, NO Uembl-

pem CnapesHvlM Hcenooam KOmopvix npoxooum eOuHbwlil mpoc.
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Puc. 4. [10JIUCIIACTBHI ¢ pasnuunvimu KomouHayusamu 610K068 mpex munos. cled - napa 080UHbIX
O110K08; 6 YyeHmpe - MpPOUHOU OJIOK ¢ OBOUHBIM, CNPABA - NAPA MPOUHLIX O10K08. B mpotinom 6noke
KOHeYy mpoca, K KOMOpoMy Npuiazaemcs msazoeoe ycuiue, npoxooum uepe3 YeHmpaibHbulil Hcenod;
APpU SMOM HUICHUL - NOOBUIICHBLIL - OIOK KPENnumcs Koywem mak, 4mo e20 0Cb NepneHOUKYIApHA
0CU 8epXHe20 - HeNOOBUNCHO2O - OIOKA.

NuddepeHunanbHbIii BOPOT. ITO, B CYIITHOCTH, JBa KOJIeCa, COCTUHEHHBIC BMECTE U BPaIAIOIIU-
ecsi BOKpYT OHOM ocH (puc. 5), HanpuMmep, KOJIOJAE3HbIH BOPOT C PyUKOH.

o

Touka
onopbil

Yeunue

Harpyaka %\\

Puc 5. BOPOT, oeticmsyrowuii kax peiyae I pooa, npeocmasnsiem cooou, 8 cyuHocmu, 08a cKpen-
JIEHHbIX 8Mecne Kolecd, 8pauaroumuxcs 860Kpye 00wetl ocu.

JuddepeHnnanbHblii BOPOT MOKET JAaBaTh BBIUTPHIII KaK B CUJIE, TAK U B CKOPOCTH. ITO 3a-
BUCUT OT TOTO, /i€ IPUJIAraeTCcsl yCUIIUE, a T1Ie - Harpy3Ka, MIOCKOJIbKY OH JIEHCTBYET Kak pbryar |
pona. Touka onopsl pacroyioKeHa Ha 3aKPEeIUIeHHON ((PUKCUPOBAaHHOI) OCH, a TO3TOMY IIJIeUr YCH-
JIMSl ¥ HAarpy3KHU PaBHbBI PaJuycaM COOTBETCTBYIOUIMX Kojec. [Ipumep Takoro ycrpoiicTa sl BBIMI-
pHIlIa B CUJIE - OTBEPTKA, a JAJIsl BBIUTPHILIA B CKOPOCTHU - HITU(OBATIBHBIN KPYT.



3yo0uaThie Koseca. CuctemMa IBYX HaXOMSIIUXCS B 3alleTUICHUH 3y04aThIX KOJec, CHASIIUX Ha Ba-
Jax OJMHAKOBOTO auamerpa (puc. 6), B KaKOW-TO Mepe aHajornyHa auddepeHnaIbHOMy BOPOTY.
CKopoCTh BpallleHUsI KoJec OOpaTHO MPOIMOpPLUUOHATIEHA UX nuamMeTpy. Eciu manas Bemymias iie-
cTepHs A (K KOTOPOH MPUIIOKEHO YCHIIHE) 110 TUAMETPY BJBOE MEHBIIE OOJIBIIIOr0 3y0UaToro KoJe-
ca B, To oHa nomkHa Bpamarscs BABoe ObicTpee. Takum 00pa3oM, BEIMTPBIII B CHIIE TaKOH 3yOda-
TOM mepenaun paBeH 2. Ho eciau TOYKM MPUITOKEHHS YCUJIUS M HArpy3KH IMOMEHSITh MECTaMH, TaK
4TO KOJIecO B cTaHeT BeAyIIiM, TO BRIMTPHIII B CHIe OyIeT paBeH 1/2, a BBIMTPHIII B CKOPOCTH - 2.

T

O

Yecunune

Harpyska

O

Puc. 6. 3VBYATHIE KOJIECA, Oeticmgyowue 8 npunyune mak dice, Kak u 60pom, Mo2ym 0aeamby
KaK 6blucpblil 8 cujie, mak u 8blUcPblil 8 CKOPOCHIL.

HaxkJionnas miockocTb. HakOHHAs MIOCKOCTh IPUMEHSETCS IS IIEPEMELEHUS TAKEIbIX
IpeIMeTOB Ha 0oJjiee BBICOKMM ypOBEHb 0€3 UX HEemocpencTBeHHOro nojHatusa. K takum yctpoii-
CTBaM OTHOCATCS MAaHAYChl, ICKAIAaTOPbl, OObIUYHBIEC JIECTHULIBI, a TaKXe KOHBEHEphbI (C POJIMKaAMU
JUIsl yMEHbIIEHUsI TpeHus1). neanbHblil BBIUTPBIIT B cHUJle, 00ecIieYMBaeMblii HAKJIOHHOM IMJIOCKO-
CTbIO (puC. 7), paBEH OTHOIIEHHUIO PAcCTOSIHUSA, HA KOTOPOE MEpEeMEIIaeTCsl Harpy3ka, K paccros-
HUIO, ITPOXOAMMOMY TOYKOW NPHWIOKEHUS ycuius. [lepBoe ecTh IinvHa HaKJIOHHOW IJIOCKOCTH, a
BTOPOE - BBICOTA, HA KOTOPYIO MoHUMaeTcs rpy3. [lockonabKy runoreHy3a 0osbllie KaTeTa, HaKJIoH-
Hasl JIOCKOCTh BCETJa JAeT BBIMTPHILI B cUile. BhIMrphiil TeM Oosiblie, 4eM MEHbIIE HaKJIOH IJIOC-
KOCTHU. DTUM OOBSACHSETCS TO, YTO TOPHbIE aBTOMOOMJIBHBIE U JKEJIE3HbIE TOPOTH MMEIOT BUJ CEp-
IIAHTHHA: Y€M MEHbIIE KPYTU3HA JOPOTH, TEM JIErde 10 HEM MOJHUMATHCS.

Buicora

l

‘Jov\““\a
Harpyaka




Puc.7. HAKJIIOHHAA I[TJIOCKOCTbD oaem sviuepviui 8 culie, pasuiii (8 udeaie) OmHOULeHUo Onu-
Hbl K gblcome.

Kuamn. O10, B cyliHOCTH, CIBOGHHAS! HAKJIOHHAS IJIOCKOCTH (puc. 8). ['maBHOE ero oTnuyue
OT HAKJIOHHOM IUIOCKOCTH B TOM, YTO OHAa OOBIYHO HENOJBI)KHA, U IPy3 IMOJ JCHCTBHEM YCHIIHA
JBUKETCS 110 HEH, a KJIMH BrOHSIOT MO/ HArPy3KY WM B Harpy3Ky. [IpuHIMN KivHa UCHOB3YETCs B
TaKUX WHCTPYMEHTAX M OPYIUsIX, KaK TOIOp, 3yOHII0, HOX, T'BO3/Ib, IIBEHHAS UTJIA.

|<—Tonu.|,|/|Ha —>|

dnnHa —

Puc.8. KJIHUH - kax 6bl cO80eHHAsl HAKIOHHAS NIOCKOCMb. MOeanbHbili gblucpbiii 8 Cuie paseH om-
HOWleHUI0 ONIUHBL KIUHA K MOIWUHEe Ha MYNOM KOHYe.

WneanbHbIl BBIMIPBIN B CUJIE, 1aBaCMblil KIIMHOM, paBeH OTHOIIEHUIO €ro JJIMHBI K TOJ-
IIMHE Ha TYNOM KOHIE. PeanbHblil BHIMTPBILI KJIMHA, B OTJIIMYUE OT JAPYTUX MPOCTEHIINX MEXaHH3-
MOB, TpYJHO omnpenenuTb. COonpoTHBIEHUE, BCTPEUaEMOe UM, HEIpPeACKa3yeMo MEHsETCs Ul pas-
HBIX ydacTKoB ero "mek". 13-3a 6onpiioro tTpenus ero KIIJ{ crosb man, 4To naealbHbIN BBIMTPBILIT
HE UMeeT 0cOO0ro 3HaueHusl.

Bunr. Pe3n0a BunTa (puc. 9) - 3710, B CYIIHOCTH, HAaKJIOHHAs IUIOCKOCTb, MHOTOKPAaTHO
o0epHyTas BOKPYr LWIMHApa. B 3aBUCMMOCTH OT HampaBiIeHMs MOJbEMa HAKIOHHOHN IJIOCKOCTH
BUHTOBas pe3b0a MoxkeT ObITh JieBoil (A) wiu npasoii (B). Conpsraromascs neTainb, €eCTECTBEHHO,
JIOJDKHA UMETh pe3b0y Takoro ke HarmpasieHus. [IpuMepbl mpocThIX YCTPOMCTB ¢ BUHTOBOU pe3b-
0ol - ToMKpat, 60T ¢ raikoil, MUKpOMETp, TUCKH.
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http://dic.academic.ru/pictures/enc_colier/6524_006.jpg

Puc.9. BUHT ¢ npamoyeonvbHotl pe3vbou - no cywecmay, HAKIOHHAS NJI0CKOCHb, MHO2OKPAMHO
obepHymast 6okpye yununopa. A - nesas, B - npasas pesvoa.

[TockonbKy pe3n0a - HaKIIOHHAs TUIOCKOCTh, OHA BCET/Ia JaeT BBIMIPHINI B CHie. MeanbHblii
BEIMTPBIII PABEH OTHOIICHUIO PACCTOSIHHSI, MPOXOJAUMOTO TOYKOW MPHJIOKECHUS YCWIHS 33 OJHH
000pOT BHHTA (JUTMHBI OKPYXXHOCTH), K PACCTOSIHHIO, MPOXOJMMOMY IIPH 3TOM HArpy3Koi 1o ocH
BUHTA. 32 0JIMH 000POT HArpy3Ka IMepeMeIaeTcsl Ha paCCTOSTHUE MEXITY IBYMS COCETHUMH BHTKAMHU
pe3bObl (a u b wim b 1 ¢ Ha puc. 9), KOTOpoe Ha3zbIBaeTcs marom pe3nosl. [llar pe3pObl 00bIYHO 3HA-
YUTEILHO MEHBIIIE €€ TUaMeTpa, TaK KaK WHAYEe CIIMIIKOM BEJIHMKO TPEHHE.

KOMBUHNPOBAHHBIE MEXAHN3MbI

KoMOnHUpOBaHHBII MEXaHHU3M COCTOMT U3 ABYX MJIM OOJBIIEr0 4MCia MPOCTBIX. DTO HE
0053aTeNbHO CI0KHOE YCTPOMCTBO; MHOTHE JIOBOJIBHO MPOCThIE MEXAHU3MbI TOXKE MOXHO CUUTATh
KoMOuHupoBaHHbIMU. Hanpumep, B MsicopyOke UMEIOTCsSI BOPOT (pydka), BUHT (IIPOTAJIKHUBAIOLIMUI
MSICO) U KJIMH (HOX-pe3ak). CTpesaky Hapy4dHbIX 4acOB IOBOPAUMBAIOTCSI CUCTEMOI 3y0UaThIX KOJeC
pasHOro JuaMeTpa, HaXOIAIIMXCS B 3aleIICHUH ApYT ¢ ApyroM. OnuH U3 Haubosee U3BECTHBIX He-
CJIO)KHBIX KOMOWHUPOBAaHHBIX MEXaHU3MOB - JoMKpar. Jomkpar (puc. 10) mpexacraBuser coOoii
KOMOUMHAIMIO BUHTA U BOpOTa. ['010BKa BUHTA NOJNUPAET HATPY3KY, a IPYroi ero KoHel| BXOAUT B
pe3p00BYIO Onopy. Y CHiIHE MpHUIIaraeTcs K pyKosiTKe, 3aKpeIJICHHOM B TOJIOBKE BUHTA. Takum oOpa-
30M, PacCTOSHUE YCUJIMS PAaBHO JJIMHE OKPY>KHOCTH, ONUCHIBAEMON KOHLIOM pydKHU. /JIMHA OKPYX-
HOCTH JIae€TCs BhIpakeHueM 2pr, rae p = 3,14159, a r - paguyc OKpy>KHOCTH, T.€. B JAHHOM CIIy4ae
JuinHa pyukd. O4eBUIHO, YTO YeM JJIMHHEE pydKa, TeM OoJiblie UealbHblii BEIMTPHII B cuite. Pac-
CTOSIHUE, MPOXOAMMOE HArpy3KOH 3a OJUH 00OPOT pydYKH, paBHO Iary pe3nObl. B mumeane MoxHO
HOJYYUTh OYEHb OOJIBLION BBIMIPBIII B CHJIE, €CIU AJUMHHYIO PYYKY COYETaThb C MajbIM IIaroM
pe3s0bl. [ToaTomy HecmoTpst Ha Manbiii KITJ] momkpata (okono 25%) oH naeT GOJbIION peanbHbIH
BBIUIPBIL B CUJIE.

Harpyska

Puc.10. JJOMKPAT - npumep Hecnoxcno2o KOMOUHUPOBAHHO20 MeXAHU3Ma (couemanue 8uHmMa u
sopoma,).

Bowirpeim B cuiie, co3gaBaeMblii KOMOMHUPOBAHHBIM MEXaHHU3MOM, PaBEH MPOM3BEACHUIO BBIWT-
pBILIEH OTAETbHBIX MEXaHHW3MOB, BXOJSIIMX B €ro coctaB. Tak, MealbHBIH BBIMTPHIII B CHUIIE
(UBC) nuis noMKpaTa paBeH OTHOIICHHUIO JJTMHBI OKPY>KHOCTH, OITUCBIBAEMON PYUKOH, K IIary pe3b-



Ob1. [{ns Bxonsmiero B coctaB goMkpara Bopora IBC paBeH OTHOIICHUIO JJTUHBI OKPY>KHOCTH, OIHU-
ChIBA€MOU PYUYKOU (pacCTOSTHUE YCUIIHS), K JUTMHE OKPY)>KHOCTH BUHTA (PacCTOSIHUE HArpy3ku). [{ms
BuHTa toMKpata UBC paBeH OTHOUICHHUIO JUTMHBI OKPYKHOCTH BHHTA (PACCTOSHUS YCUJIHS) K IIary
pe3b0bl BUHTA (paccTosiHuio Harpy3kH). [lepemuoxas UBC otnenbHbIX MEXaHU3MOB JIOMKpaTa, 1o-
aydaeM Uit komOmHMpoBanHoro mexanuzma MBC = (OxpyxHOCTh pydku/OKpyKHOCTh BHHTA) *
(Oxpyxuocts BuHTa/lllar pe3poOn) = (OxpyxkHOCTh pyukw/Illar pe3nOsr). s Gosee CIOXHBIX
KOMOMHUPOBaHHBIX MeXaHn3MoB BeraucauTh IBC Tpynuee. [ToaTomMy /Uit HUX OOBIYHO yKa3bIBAIOT
JIUIIb PeaIbHbIN BHIUTPHIILL.

3aganue

1. Ha konnax HeBecoMoro pbruara aectsyrot cuibl 40 u 240 H. Paccrosinue ot Touku omno-
pBI 10 MEHbIIIEH cuiibl paBHO 6 cM. Onpenenurte IIUHY phluara, €Ciy pblyar HaxoJIUTCSl B paBHOBE-
CuHu.

2. Ha xonnax peruara aeictByrot cuiibl 2 1 18 H. Jlnmuna peruara pasna 1 M. ['ne Haxoaurtcst
TOYKa OTIOPHI, €CIIU pblyar B paBHoBecun? (Becom prruara mpenedpeys.)

3. IlomoOparh peanbHBIE MEXaHU3Mbl C MEXaHMYECKUM MNpuBoAOM. Pazobpatbcs ¢
OPUHLIUIIOM paboThl. COCTaBUTh PaCUETHYIO CXEMY. BBINOIHUTD TEXHUYECKUN PUCYHOK.

Bomnpocsl 111 CAMOKOHTPOJIsA
1. Kakoii MexaHu3M Ha3bIBaCTCSI KOMOMHUPOBAHHBIM?
. ate onpenenenne «tuddhepeHuanTbHbIi BOPOT
. Kakoii npuBoJ Ha3bIBAE€TCS MEXAHUYECKUM?
. Kakoli mpuBoj Ha3pIBaeTCs TMIPaBINYECKUM?
. Kakoii npuBoJ Ha3bIBa€TCSI MTHEBMATUYECKUM?
. Kako#i mpuBoj Ha3bpIBaeTCs THIPO-MEXAHUUECKUM?
. Uto Ha3bIBaIOT prIyaroM 1-ro poaa?
. [To kakuM npU3HAKaM KIacCU(DUIUPYIOT POJT phryara?
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Puc 5. Ipunyun pabomei cuoponpugooa

Ha nopmens pyunoro Hacoca BozneiictByer cuia (Puc 5). B pe3ynbrate nelicTBus 310l cu-
JIBI HA TITOIA b TTOPIIHS BO3HUKaeET AaBieHue (p = F/A).



UYeM cuiibHEE BT Ha MOPIICHb, TEM BbIIIE CTAHOBUTCS JIaBJICHHUE.

OpnHako JaBleHUE MOBBIIIAETCS TOJIBKO 10 TOTO YPOBHS, IPU KOTOPOM OHO CIOCOOHO Ipe-
OJIOJIETHh COTPOTUBIICHUE HATPY3KHU C yUeTOM pabodeil ruiomaan ruapouuaunapa (F=p e« A).

ITocne sToro naBneHue 6osee HE MOBBIIAECTCS IPU OCTAIOIIENCs TOCTOAHHON Harpy3ke. OHO
CTaHOBUTCS PAaBHBIM B KOHIIE KOHIIOB COIPOTHUBIICHUIO, KOTOPOE MPOTHUBOJACHCTBYET TEUCHHIO KU/
KOCTH.

YcTaHOBIIEHHBIN Ha MOPIIEHb TPY3 HAYHET MOJAHUMATHCS, €CIIM CYMETh IMOJIBECTH HEOoO0Xo-
JUMOe AJIs 9TOro AasiieHre. CKOpoCTh NOJbEMA IIPU 3TOM 3aBHCUT OT BEJIUYUHBI 00BEMHOIO MOTO-
Ka, MMOJIBOJAMMOTO K THAPOUMIUMHAPY. Bo3Bpamasce k Puc, MOXXHO 3aMeTUTh, 4TO 4eM ObICTpeit
HOPILEHb PYYHOI'O HACOCA ABHIKETCSI BHU3, TEM OOJIbIIE KUAKOCTH MOJIBOIUTCS K IMJIPOLMIUHAPY
3a eIMHUILy BPEMEHH, U TeM ObICTpee OyJeT MOIHUMATHCS TPY3.

B kagectBe BTOpOro npumepa paccCMOTPUM €lle OAUH IPOCTEHIINNA THAPONPHBO/.

[Tpu 3TOM mIar 3a maroM BBOJSTCS JOMOJHUTEIbHBIE YCTPOMCTBA, KOTOPHIE:

- YIIPaBIIAIOT U3MEHEHUEM HallpaBJIEHUs IBUKEHUS (TUAPOpaCIIpeIeUTENb),

- BO3JICHCTBYIOT Ha CKOPOCTh JABM>KEHUS I'MIPOLIMINHIPA (JPOCCENb),

- OTPaHUYMBAIOT HArPYy3Ky Ha MMJIPOLMIMHAPE (IPEeJOXpaHUTEIbHbBIN KilanaH),

- IPEIOTBPAILAIOT IBHKCHUE HATPYKEHHOT'O THAPOIMIMHIPA B 00paTHOM HAIPaBICHUU TPU
OTKJIFOUEHUHU Hacoca (0OpaTHBIN KIIallaH).

I'mapoumnunap (5) Harpyxen cuinoil F u nomxen obecnieunTs ABUKEHHE B 00€ CTOpOHBL. B
otianuue oT Puc Hacoc (1) npuBoaKTCS 371eCh BO BpallleHUE C IOMOLIbI0 MOTOpa (3JIEKTpOoIBUTaTe-
JIs1 UM IBUTATEIISI BHYTPEHHETO CTOPAHMUS).

OCHOBBI KOHCTPYKIIMH, TOKa3aHHOU Ha Puc 5, oTroOpaxkeHbl Ha NpUHIMNHAIBHON cxeme Puc. 6
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Puc 6

I'mapaBnrueckuit Hacoc (1), MPUBOIUMBIN BO BpallleHHE MOTOPOM M, BCachIBAaeT KHUJIKOCTb
u3 Oaka (2) u nmogaet ee B TpyOOmpoBo s (3) ruAPONPUBOAA BIUIOTH 0 ruapounauHapa (5). Ilo-
Ka )KHJIKOCTh HE BCTPEYAeT COMPOTHBIIEHUS, OHA TOJIBKO MPOTAIKUBAETCS Yepe3 TPyOOIpoBO.

Harpyxennsiii cwioit F ruapoumamuap (5), yCTaHOBJIEHHBIH Ha KOHIE TpyOOmpoBOAa,
MPEJICTaBIsIeT Ul KUAKOCTU NIPENATCTBHE, KOTOPOE OKa3bIBaeT COMpOTHBIEHUE. B pesynbrare
JIaBJIEHUE BO3PACTaeT /10 TeX MOp, MOKa MPEmnsITCTBUE HE OyAeT MPeoJoJIeHO, T.e. IMOKa MOpIIeHb
TUAPOLMIIMHAPA HE HAYHET IBUTAThCSI.

OnHako, ecy BBIKJIIOYUTH MOTOD, cuiia F OyneTr BABUraTh MOpIICHh THAPOUMINHAPA B UC-
XOJTHOE TIOJIOKEHUE (IITOK BTSATUBAETCs ), a Hacoc (1) OyaeT paboTaTh B pekuMe THAPOMOTOPA.
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Puc7
[lyrem ycTtaHoBKM 0OpaTHOro Kiarnasa (3) B HanmopHoM JMHUM Hacoca (1) uckiatoyaercs Bo3-
MOYKHOCTB CIIMBA XHJIKOCTH M3 THAPOUMJIMHAPA (5) U, ClieoBaTeNbHO, IPeIoTBpaniaeTcs oopar-
HOE JIBIKeHHE 1ToKa (cM. Puc. 7).

1. 3aganue

1. Pewurs 3agaun:

Kaxoit BEIUTPHINI B CHJIE MOKHO MOJTYYUTh HA THIPABIMYECKUX MAITUHAX, Y KOTOPBIX IIJIOMIAIHU T10-
MEePEYHbIX CEYCHUI MOPITHENH OTHOCATCS KaK:

a) 1:10;

0) 2:50;

B) 1:100;

[Tmomaae MeHbIIero MopiiHg ruapaBiIndeckoro mnpecca 10 cM?. Ha Hero nercreyet cuna 200 H.
I[Tnomans Gonpimero mopnras 200 cm?. Kakas cuna aecTBYeT Ha GOJIBIIHIA TTOPIIEHD?

[Topmiens ruipaBIMuecKoro npecca mioiiaaso 180 cM? nerctByet cuioi 18 kH. Ilnomaas manoro
nopuras 4 cm?. C KaKoii CUIIOH JeficTByeT MEHbITNI HOPIIeHb Ha MAcyIo B mpecce?

Kaxkoii BRIMTPBIII B CHJIE Ia€T TUIPABIMYECKUN MPECC, UMEIOIINI MOPITHH TIJI0IIA/IbI0 MOMEPEYHOTrO
ceuenns 2 1 400 cM?? Maciio HarHeTaeTCsl ¢ TIOMOIIBIO PhIUATa, TIIeUH KOToporo pasHE! 10 1 50 cwm.
(Tpenuem, BecoM MOPIIHEH U phIuara mpeHeoOpeysb. )

2. IlopoOpathk peaibHble MEXaHU3MBlI C TUAPABIMYECKUM MPHUBOJOM. Pa3o0parThcs ¢ MPpUHLIMIIOM
paboTel. COCTaBUTh PaCUETHYIO CXEMY. BBINOIHUTE TEXHUYECKUN PUCYHOK.

KonTpoJibHbIe Bonpockl

Kakue napameTps! BIUAIOT Ha BBIOOP pUBOAA?

['maBHBIE 371€MEHTHI TUAPONPUBOIA?

Buas! ruapoasurareneii?

Tunsl ruaApONIPUBOIOB?

Kak npeoOpa3zyercs sHeprusi B THAPONpUBOIaX?

Kak ompenenuTs cuiy pa3BUBaeMyIO THAPOLMIMHAPOM, €CIIM W3BECTHO pabouee naBie-
HUE U TUaMeTp MOPUIHS?

ook wdE



ITHeBMaTHUYeCKMI NPUHIUI PadOTHI MaIIMH

1o npuHIMIY AEUCTBHS MHEBMOLMIMHIPBI PA3ACIAIOT Ha IBE IPYIIIIbL:

- O/IHOCTOPOHHETO0 AelCTBHS -, - IBYXCTOPOHHErO JAelicTBHUS -

HuauHApBI 0JHOCTOPOHHEI0 AeHCTBHUA HCIOJIb3YIOT OJHO CPEIMHEHUE AJIA MOAAYU JaB-
JICHUS U BO3BPATHYIO MPY)KUHY. Pa3nuyaroT MUIMHAPBI OHOCTOPOHHETO ACUCTBUS ¢ (PPOHTATBHOM
BO3BPATHOM MPYKUHOMU U 3aHEN BO3BPATHOW MPYKHUHOM.

OnHOCTOPOHHUHN LUIUHIAP ¢ (PPOHTAIBHON MPYKUHOM B COCTOSIHMU | MPH OTCYTCTBUHU TO-
Jaun nasieHus.IIpu nonave naBiaeHUs BO3AYX JaBUT HA IOBEPXHOCTD MOPUIHS U MPEOJOJIEBAsI CHILY
COIIPOTHUBIICHUS MPYKUHBI IEPEBOUT LUIMHIP B COCTOSHUE 2. IpU cOpoce JaBlieHUs ¢ MIJIMHAPA
OH IIEPEeXOAUT B COCTOsiHUE | Oarojapsi yCHIIMIO BO3BPATHON NPYKUHBI

IloBeneHne OJHOCTOPOHHETO LMIMHApPA C 33aJHEH MPYKUHOW AHAIOTMYHO LWJIMHIPY C
(GpOHTAILHOM, TOJILKO COCTOSIHUS | M 2 MEHSIOTCSI MECTaMH.

.1.
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HuauHApbI ABYXCTOPOHHET0 J1eiicBUSl UCIIOJB3YIOT /IBa COEAMHEHUS JUIs [10/1a4YU 1aBJICHUSI.

[unuuap qpyXCTOPOHHETo JEeHCTBHs OyleT HaXOAUTCS B COCTOSIHUU 1, KOT/Aa JlaBleHue Mo-
JIJAaHO Ha BEPXHEE COEUHEE, A HI)KHEE COCIMHEHHE CBA3aHHO ¢ aTMOCc(hepoit.

Jlns mepeBoJia UJIMH/IPA B COCTOSIHME 2 HEOOXOIMMO NOJaTh JaBJIeHUE B HWKHHUM MOPT MpHU
3TOM BEPXHMH MOPT HYKHO COEIEHUTH C aTMOC(HEpOH.

[IpenmyiiecTBOM LUIMHIPOB JABYXCTOPOHHETO JIEHCTBUS SBISETCS TO, YTO OHM MMEIOT 00-
Jiee BBICOKOE 3HAUEHHE MaKCUMAaJIbHOM Harpy3KH Ha IITOK MPH MPsIMOM XOJ€, YeM OJHOCTOPOHHHUE
LWIMHJPBI aHAJIOTUYHOTO pa3Mepa BBUY OTCYTCTBHSI COPOTUBIICHUS IPYKUHBI.




IIpuMeHeHHe MHEBMAaTHYECKOI0 IPHBOJIA B TEXHUKE

MexaHu3M TOPMOKEHHS IOKOMOTHBA

Kommpeccop 1HarHeTaeT B riaBHbIN pe3epByap 2 CKaThblii BO31yX, KOTOPBIN 110 MUTATEIbHON
MarucTpaiu 3 mocrynaeT K kpaHy MamuHucta 4.Kpan mammHucra yciaoBHO H300pakeH B BUJE T1e-
peKiIouaTeNnbHON POOKH, B KOTOPOM BBICBEpJICH MPSAMOYTOJIbHBINA KaHal. [Ipu mocTtaHoBKe pydKku
KpaHa MallMHUCTa B I0J0KeHue oTiycka IIITtopMo3Has Marucrpanb 5 ¢ COEIUHUTEIBHBIMU pyKa-
BaMH, KOHILIEBBIMU KpaHaMU U TOPMO3HBIE IIMIIMHIAPHI 6 coolmiatores ¢ atMocepoit At. Peraaxnas
nepeaaya 9 npu 3TOM yaep>kuBaeT OamMaky ¢ kosoakaMu 10 Ha onpeaeseHHOM pacCTOSIHUM OT I10-
BEPXHOCTH KaTaHUs KOJIeC.

Topmomenue lepewponua  Jmoyck
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[Ipu nepeBone pydkHu KpaHa B ITOJIOKEHUE TOPMOXKEHUS | C:kaThlil BO3yX M3 IJIABHOIO pe-
3epByapa 2 Mo MUTATEeNbHOM MarucTpainu 3 yepe3 KpaH MalluHUCTa 4, TOPMO3HYIO Maructpaib 5
MOCTYMAET B IWIMHAP 6, IepeIBUTas MOPIICHb 7 CO MITOKOM 8 M CBA3aHHYIO C HUM PBIYaKHYIO TIe-
penauy 9 u mpuKuMast KOJIOAKH K KoJecaMm.

[lepemernienne pyyky KpaHa B MOJIOKEHHUE MEPEKPhIH [ MPUBOANT K OTKIIIOUEHHIO TITaBHO-
ro pe3epByapa OT MarucTpaau 5 u nuiauHapa 6. Bes cucrema octaercst B 3aTOPMOKEHHOM COCTOSI-
HUH, TPAYEM YTEYKH BO3yXa U3 TOPMO3HOTO IIMJIMH/PA HE BOCTIOIHSIOTCS.

OTOT TOPMO3 Ha3bIBAETCSI HEABTOMATUYECKUM IOTOMY, UYTO NpPH paspbiBe moe3aa (pazbeau-
HEHHH PYKaBOB) TOPMOXKEHHUSI HE MPOMCXOTUT, CKATBIA BO3IYX YXOAHT M3 CHCTEMBI B aTMOCdepy.
Topmo3 sBnseTcs MPSIMOACUCTBYIONMM M HEUCTOIIMMBIM, TaK KaK TOPMOXKEHHE NPOUCXOIMUT 32
CYET TOJ[auH CKAaTOTr0 BO3AyXa HETMOCPEIACTBEHHO U3 TIIABHOTO pe3epByapa M MMEETCs] BO3MOXKHOCTh
BOCIIOJIHUTH YT€UKHU BO3/lyXa U3 LIUIUHIPOB.

ITHeBMaTHUecKas MOABECKA ABTOMOOWIIS

IMueBMaTH4yeckas moaBecka (0OOMXOMHOE Ha3BaHHE — MHEBMOMOABECKA) — BHJI TOJBECKH,
00eCTIeYnBaOIINI PEryJIMpOBaHUE YPOBHS Ky30Ba OTHOCHUTEIBHO JOPOTH 33 CYET TMPUMEHEHHS
MHEBMAaTUYECKUX YIPYTHX 2JE€MEHTOB. B HacTosee BpeMsi THEBMaTHUeCKasl TI0JIBeCKa yCTaHaBIH-
BaeTCs B KAUECTBE OMIIUK HAa HEKOTOPHIX MOJIEISIX aBTOMOOUIIEH OM3Hec-Ki1acca U OOJIBIIUX BHEIO-
poxxnukax (Hanpumep, Volkswagen Touareg, Audi Q7). Ilo cBoeli cyTn THEBMOIIOIBECKA HE SIB-
JSIETCSL OTNIENBHBIM BHJIOM TTOJIBECKH aBTOMOOMIIS, T.K. MOKET OBITh pealn30BaHa CO MHOTHMMH KOH-
CTpyKIMsIMU TToBecoK (MakdepcoH, MHOTOpBIYaXKHAS TT0/IBECKA U JIP. ).

OCHOBHBIMH TTPEUMYIIIECTBAMHU ITHEBMATHYECKON ITOJIBECKHU SIBIISTIOTCSI KOM(POPTAOEIBHOCTB,
reoMeTpuyuecKasi MpOXOJUMOCTh M 0e30MmacHOCTh aBToMOOMIs. [IHeBMoro/aBecka, Kak MpaBuilo,
NpUMEHSETCST B KOMOMHAIIMM C aBTOMATHUYECKH PETYIMPYEeMBIMH aMOpTH3aTopamu. Takas KOH-
CTPYKIIMSI HAa3bIBAETCS aaITUBHAS ITHEBMOINO/IBECKA.

[THeBMaTHYeCKast MOIBECKA MMEET CIIeyIolee 001ee yCTPoicTBO:
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° MHCBMATUYCCKUC YIIPYTUC 3JICMCHTBI Ha KaKAOC KOJICCO,

. MOJ1yJIb [TO/IaYH BO3/1YXa;
. pecusep;

. peryivpyemMble aMOpTU3aTOPHI (B alalTUBHOM MOABECKE);
. CHUCTEMa YIPABIICHHUS.

ITHeBMaTH4YecKHii yNPYTruii 3J1eMeHT BBINOJHSIET OCHOBHYIO (DYHKIIMIO MOJBECKU — MOJI-
JiepKaHue OTPeIeJIEHHOTO YPOBHSI Ky30Ba aBTOMOOUIIS. DTO JOCTUTAeTCsl MyTeM U3MEHEHUS J1aBJie-
HUS ¥ COOTBETCTBYIOLIETO €My 00beMa BO3/1yXa B YIIPYTUX dJIEMEHTaX.

Cxema MHEBMAaTHYECKOT O YIIPYrOoro JIEMEHTa

[IHeBMaTHYECKU YIIPYTHHA 3JIEMEHT COCTOMT M3 KOpIlyca C HaIpaBIAIOLIECH, MaHXETbl U
nopuiHs. KOHCTpYKTMBHO NMHEBMATHYECKUN YIPYTHH 3JEMEHT MOYKET M3TOTABIMBATHCA CO BCTPO-
€HHbIM aMOPTHU3aTOPOM WJIM YCTAHABJIMBATHCSA OTIEIBHO. YIPYIHMH 3JIe-
MEHT, O0ObEJUHEHHBI C aMOPTU3aTOPOM, UMEET Ha3BaHHE NMHeBMaTHYe-
cKasl cToiiKka ([0 AHAJIOTMM C aMOPTU3aTOPHOW CTOMKON IOJBECKU
Mak®epcon).

Man:xeTa MHEBMAaTUYECKOT0 YIPYroro 3JeMeHTa U3rOTaBIMBAETCS
U3 IPOYHOIO MHOTOCJIIOMHOTO 3J1aCTOMepa. B HEKOTOPBIX KOHCTPYKLUAX
YIOPYTUX AJIEMEHTOB IPUMEHSETCS JOTOJIHUTEIbHbIE THEBMOAKKYMYJIISITO-
pel. [ noaaepkaHus AaBJIEHUS IIPU yTEUKE BO3/lyXa B YIIPYTrOM 3JIEMEH-
T€ MOYKET YCTaHaBJIMBATHCS KJIANAH OCTATOYHOI'O 1aBJICHHS.

MopayJib oga4m BO3AyXa CIYKUT JUIS IUTAHUS YIPYIHX DJIEMEH-
TOB BO31yXOM. OH BKJIIOYAET:

. AIIEKTPOJIBUraTElb;

o KOMIIPECCODP;

o OCYLIUTENb BO3IyXa.

KOHCTpYKTHBHO B MOJyJIb BKJIFOUEH OJIOK 3JIEKTPOMArHUTHBIX KJIallaHOB CHCTEMBI yIIpaBiie-
HUS TIOJBECKOM.

PecuBep npencrasnsier co0oit pe3epByap I BO3yXa U 00€CIeUnBaeT PeryIupoBaHue J0-
POKHOTO MPOCBETA MPH ABMKEHUU Ha HEOOJBINON CKOPOCTH 03 BKIIIOUEHHUSI KOMIIPECCOPA, a8 TAaKKe
KOPPEKTUPOBKY IMOJOKEHUS Ky30Ba Ha CTOSTHKE.

PerynupoBanue ypoBHsS Ky30Ba OTHOCUTEIIBHO JOPOTH OCYLIECTBIISIETCS C MOMOILBIO JIEK-
TPOHHOI CHCTeMbl YIPaBJIEHUN, KOTOpasi BKIFOUAET BXOJHBIC JATUYMKH, OJIOK YIpPaBICHUS U HC-
MTOJIHUTEIIbHBIE YCTPOUCTBA.

C moMoIIIbI0 KJIABUIIIU OCYIIECTBIISIETCS PYYHOE PEryJIMpOBaHUE YPOBHS Ky30Ba. JJaTyuku
o0ecrnevynBaroT aBTOMAaTHYECKOE PETYTUPOBAHNE THEBMOTIOIBECKH.

Baok ynpaBiaeHnusi mpeoOpa3yeT 3JIEKTPUUECKUE CUTHAIBI BXOJIHBIX JTaTYUKOB B YIIPaBIIsi-
IOIIE BO3ACHCTBUS HAa MCIOIHUTENbHBIE YCTpOHCcTBA. B cBoeil paboTe 610K ympaBieHUs B3aUMO-
JEHCTBYET C OJIOKaMM CUCTEMBI YIIPABIICHUSI IBUTATENIEM, CUCTEMBI KYPCOBOW YCTOWYHUBOCTH.

B cucreme ymnpapiieHHS THEBMATUYECKOW MOABECKH HCIOJB3YIOTCS CIEAYIOIIAE MCIIOJIHU-
TeJIbHbIE YCTPOICTBA:

. KJIallaHbl THEBMATHYECKUX YIIPYTHX JIEMEHTOB (co30aHue 0asneHust);
. BBIITYCKHOM KJ1arnaH (copoc oasnenus);

. KJIanaH pecuBepa (noodepoicanue 0asneHust);

. pesie BKITFOUEHHsI KOMIIPECCOoPa.

KOHCTpYKTHBHO Bce KiamaHbl COCPENOTOUYEHBI B OJIOKE JIEKTPOMATHHUTHBIX KJIANAHOB,
PacIonI0KEHHOM B MOJyJIE TOIa4YM BO31yXa.
IIpuHuUN padoThl NHEBMATHYECKOH IMOABECKH

B nHeBMaTHUECKOI OABECKE pealM30BaHO, KaK MPaBUJIO, TPH AJITOPUTMA YITPABIICHUS:
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. ABTOMAaTUYECKOE MOJICPKAHUE YPOBHSI Ky30Ba;

. MPUHYIUTEIBbHOE U3MEHEHNE YPOBHS Ky30Ba;

. ABTOMAaTUYECKOE U3MEHEHNE YPOBHS Ky30Ba B 3aBUCHUMOCTH OT CKOPOCTH JIBUKCHMUSI.

ABTOMATHYECKOE IMOJJepKAHHUE ONpPeAeJeHHOr0 YPOBHSl Ky30Ba B ITHEBMAaTHYECKOMN
MOJIBECKE OCYIIECTBISIETCS HE3aBUCUMO OT CTEIICHH 3arpy>KEHHOCTH aBTOMOOWIIS. JlaTuuku ypOBHS
KY30Ba IIOCTOSIHHO M3MEPSIOT PACCTOSIHUE OT KOJIEC 10 Ky30Ba. Pe3ynbTaThl H3MEpEHUN CpaBHUBA-
IOTCS C 3a/IaHHON BenmuuHOW. [Ipy pacxoaeHUU MOKa3aHWW SJICKTPOHHBIA OJIOK yIpaBlieHUS 3a-
JeiicTByeT HeoOXO0IMMbIE MCIIONHUTEIbHBIE YCTPOICTBA: KJIalaHbl YIIPYTUX 3JIEMEHTOB AJI MOAb-
€Ma, BBIIIYCKHOM KJIalaH ISl OIyCKaHMS MOJBECKU.

B paGote mHeBMaTHUECKON MOJBECKU MPEIYCMOTPEHO OOBIYHO TPH YPOBHS Ky30Ba OTHOCHU-
TEJILHO JI0POTH:

o HOMHWHAJIbHBIN;
o ITOBBIIICHHBI;
o MMOHMKCHHBIM.

YpoBHM Ky30Ba YCTAaHABJIMBAKOTCS BOJIUTENIEM C MOMOILBK PErYyJMPOBOYHOM KiaBulu. B
KOHCTPYKIIMU TTHEBMOIOJIBECKH OOJBIIMX BHEIOPOKHUKOB MPEIYCMOTPEH JOMOJHUTENBHBIN ypo-
BEHb JUUIA MOCAJIKU MACCaXKUPOB U MOTPY3KHU BELIEH, KOTOPBIN pPEATU3YEeTCS HA HEMOABUKHOM aBTO-
MOOMIIE.

ABTOMATHYECKOE U3MEHEHHE YPOBHS KYy30Ba B 3aBHCHMOCTH OT CKOPOCTH oOecrieunBa-
€T YCTOWYMBOCTh aBTOMOOWIISL B JIBMKEHHUH. [Ipu yBenmuueHuu CKOpOCTH Iporpamma yIpaBlICHUS
MOJIBECKOM MEPEBOUT YPOBEHDb Ky30Ba MOCIIEIOBATEIBHO OT MOBBIIIEHHOTO K HOMUHAJIBHOMY U J1a-
jee, ¢ pOCTOM CKOPOCTH, K MOHMKEHHOMY. [Ipyu cHUMXkeHUH CKOpOCTU cucTeMa MEePEBOAUT MOI0Ke-
HUE Ky30Ba U3 MOHM)KEHHOTO B HOMUHAJIBHOE.

[IpuMeHeHue peryaupyeMblx aMOpPTHU3aTOPOB 3HAYMUTENIBHO PACIIMPAET XapaKTePUCTUKU
ITHEBMATHYECKOM MMOJBECKH.




3aganue
I/ICHOJIB?;}UI B3pBIB cxeMy U HAaNMMCHOBAHHC IICTaHCﬁ yCTpOI\/JICTBa MECXaHU3Ma OTKpI:IBaHI/Iﬂ

JIBEpU:
1. W3yanTh 1 onucaTh NPUHIIKI PaOOTHI;

2. N300pa3uth cxemy OTKpbIBaHHs (B OTKPBITOM, IPOMEKYTOUHOM U 3aKPBITOM I0JIO-
KEHUSX);

3. BBIHOJ'IHI/ITB TEXHUYECKUH PUCYHOK JIBEPHOTO IpOEMa.
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JABepb maccaxkupckas apycrsopuaras I1A3 4230

1.
2.
3.
4.
5.
6.
7.
8.

Koxyx HanpaBasionieil posinka nepeaseii 1sepu
Bunt 4x18 OCT37.001.186-81

YmnotHuTens npoema naccaxkupckoii apepu (I1P-083)
Pbruar Mmexannu3ma OTKpbIBaHUS NEpEAHEN ABEpU
laiika M14x1,5-6H OCT37.001.124-93

[Tait6a 14.0T OCT37.001.115-75

[IInonka

Brynka ocu
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10.
11.
12.
13.
13.
13.
14.
15.
16.
16.
17.
18.
19.
20.
21.
21.
21.
22.
23.
24.
24.
25.
26.

27.

28.
29.
29.

30.

30.

31.
31.
31.
32.
32.

KpoHmITeitH ocu HanpapJIsIoOIIEro poJInKa
KpoHmTeH ocu HanpasisAoIero poiamKa
Iaiika M16x1,5-6H OCT37.001.124-93

Ponuk HanpaBnsommii ¢ ockio B coope

Y1op HanpasIIAOLIETO POIUKA IBEPU

[Tait6a 6 OCT37.001.144-96

[lait6a 6 OCT37.001.144-96

[lait6a 6 OCT37.001.144-96

I"aiika M6-6H OCT37.001.124-93

Bunt M6-6gx35 OCT37.001.125-81

Bunt M6-6gx14 OCT37.001.130-81

Bunt M6-6gx14 OCT37.001.130-81

[ai6a 6J1 OCT37.001.115-75

Haxnanka croiiku nepenHeit ABepu

[ai6a 8T OCT37.001.115-75

Bbont M8-6gx25 OCT37.001.123-96

[leTns macca)Xxupckoi ABEpU HApYKHAS B cOope
IeTns maccaxxupckoi ABepu Hapyx Has B coope
IeTns maccaxxupckoi ABepu HapyxHas B coope
Bbositr M6-6gx20 OCT37.001.123-96

[Hlait6a 6T OCT37.001.115-75

CrBopka 3a7Hel ABepH BeJoMasi B cOope
CtBOpKa nepeHel 1BepH BezoMas B coope
CrekJio nepeiHel NaccakupCcKoil 1Bepu
CrekJio maccaxupcKkoi ABepu

[Ipoduns kperuieHHus: YIJIOTHUTENS BEIOMOW CTBOPKHU
TOPU30HTAJIbHBIA BEPXHUI

VII0THUTENb BeOMO# cTBopKH BepxHHuil (ITP-265)
ITpoduib kpeneHus yrniaoTHUTENS
[Tpoduiib kpeneHus yrniaoTHUTENS

VY110THUTENb TacCaKUPCKOU Bepu BepTuKanbHbIN (I1P-
261)

VYII0THUTEND NACCAKUPCKON 1BepH BepTUKanbHbIA (I1P-
261)

BunTt 4x12 OCT37.001.188-81

Bunt 4x12 OCT37.001.188-81

BunTt 4x12 OCT37.001.188-81

CTBOpKa 3ajHEH JABEpH BeayIasi B cOope
CTBOpKa NIepe/IHeH IBepH Beylas B cOope
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33.
34.
34.
34.

35.

36.
37.
38.
39.
40.
41.
41.
42.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.

52.

53.
54.
55.
56.
57.
58.

VYmnotHuTens Benymiei crBopku Bepxuuii (ITP-265)

[Mpoduns kperieHus yaoTHUTENSI TOPU30HTATBHBIN
[Tpoduns kperieHus yaoTHUTENSI TOPU30HTATBHBIN
[Tpoduns kperieHus yaoTHUTENSI TOPU30HTATBHBIN

YnoTHuTeNnb BeAylled CTBOpKM BepTuKainbHbId (IIP-
263)

[Inactuna

Bydep maccaxupckoit 1Bepu

Ornopa nmacca>kupcKon IBEpU HUKHSS
Iaiika M20x1,5-6H OCT37.001.124-93
[Tpobxa

Ymtorautens crekia (ITP-004)
Ymnoraurens crekia (ITP-004)
3amok yrutotHuTens crekia (ITP-028)
3amok yrutotHuTens crekia (ITP-028)
[Ipoknangka netiu

ABapuiiHas pydka JBEpH

Bunt M6-6gx14 OCT37.001.126-81
Hakoneunuk pydxn

Bunt 4x18 OCT37.001.186-81
[Topyuens miroka B coope

[InacTuHa KpOHIITEWHA TOPYYHS
KpoHnmreitn nopy4ss maroka

Bunt M6-6gx18 OCT37.001.125-81

dukcarop B cOope

Bunt M6-6gx18 OCT37.001.127-81

YTop cTBOPKH MacCaXKUPCKON ABEPU

Bunrt kpennenus ¢uxcaropa M8-6gx18 1

Brynka onopst

VYmotHuTeNb Benyiel ctBopky Huxaui (ITP-261)

VYIIoTHUTENh BeoMOM cTBOpKH HuxkHUE (I[TP-261)
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KOHTpOJII)HbIe BOITPOCHI

1. Kakum 00pa3oM mporCcXoauT repeaada IBIKEHUS B THEBMOTIPUBOC?
2. JlaiiTe onpe/esieHrue MOHIATHIO KITHEBMOIIPUBOI»?

3. [Tepeuncnute OCHOBHBIC 3JICMEHTHI ITHEBMATHYECKUX CHCTEM?

4, Onumure paboTy MTHEBMOLIMINHPA.

5. Kak xnaccupumupyroT MHEBMOIVIIHHPEI TI0 TTPHHIIAITY JSHCTBUS.
DJ1eKTPONPUBO/

MexanudyecKkne XapaKTePUCTHKH ABUTaTeJIs M padoyero MexaHu3smMa
Haznauenue snexTponpuBoja - CO3/1aBaTh ABM)KEHHUE Pa0OYMX MAIIMH U YIPaBIATh 3TUM
JIBHKEHHUEM.

[{ocTynaTenbHOE IBMXKCHHE BpamatensHoe JBHKEHHE
Benu- OfosHaue- | Pasmep- Benn- Obo3rave- | Paimep-
YMHa HHe HOCTb quHa HHE HOCTE
[yTs S M Yron P pagnaH

nogopoTa
Cko- _dS M/c Yraobas do pan/c;
poCThb Tt CKOPOCTE = ar e

(uactoTa

BpanieHuA)

Ycko- dv  dS M/c Vriosoe do dp | pan/c
peHye e T ar ycKopeHHe | €= 7= Ty 1/c?
CHna F H MoMmeHT M H.m
Macca m Kr Moment J K M°

HHEPIHH

Jrobas snexTpudeckass MallnHa, Kak JJIEKTpOMEXaHW4YecKui mpeoOpazoBatens sHeprun (OMC),
MOJKET paboTaTh B IBYX peKHMax: JIBUTATEILHOM, IPE00pas3ys MOABOIUMYIO dIEKTPUIECKYIO dHEP-




TUIO0 B MEXaHUYECKYI0, UM B TOPMO3HOM (T€HEPATOPHOM) PEeXKHUME, IPeoOpasyst MOJBOAUMYIO Me-
XaHUYECKYIO SHEPTHIO B 3JIEKTPUUECKYIO.

Topmo3HBIE pEXHUMBI II0 CBOUM JHEPTETHYECKHM XapaKTEPUCTHKAM MOTYT OBITh pa3iind-
HBIMHU.

Pexum pekyrnepaTuBHOTO T€HEPATOPHOTO TOPMOXKEHHS; B 3TOM pekume (pucl.0) kuHeTH-
Yyeckasi HEprus, 3araceHHas B JBIXKYIIUXCS DJIEMEHTaX MEXaHUYECKOW CHUCTEMbl, HJIM MOTEHIU-
aNbHAs SHEPTHs, OTOMpaeMas oT pabodero oprana (HampuMmep, B peKUME CITyCKa Ipy3a), IOCTyIaeT
Ha BaJl AJIEKTPOABUTATENs U MPeoOpa3yercss UM, KaK T€HEPaToOpoM, B SJEKTPUUECKYIO SHEPIHio, KO-
TOpasi 32 BBIUETOM IMOTEPh B AIEKTPUUYECKOW MAIlMHE W MPeoO0pa3oBaresie OTAACTCS B MUTAIOILYIO
CETh; B OTOM PEXHUME 3JIEKTPOJBUTATENh paboTaeT Kak TeHepaTrop HapaulebHO C MUTAIoLIEH ce-
Th10. Takol pekrM TOPMOKEHUSI SHEPTETUIECKH SBISETCS HauOoJee BBITOAHBIM, T.K. SHEPTHUS TOP-
MO>KEHUS UCIIOJIB3YETCSI MOJIE3HO.

Pexxum TMHAMUYECKOTO TOPMOXKEHUS, B TOM PEKUME JIBUTATENIb OTKIIFOUAETCS OT CETU U
paboTaeT KaKk aBTOHOMHBIM TeHEpaTop, Harpy>KEHHBI Ha CONPOTUBIIEHUE; YHEPTHsl TOPMOKEHUS
(cM. pmc.2,B), TIOCTYMAOIIAsE HAa Bajl JJICKTPOIBUTATENS, MPEOOPA3yeTcss B AIEKTPUUYCCKYIO H BCS
pacxoayeTcsl Ha MOTEPU B JIEKTPUUECKON MaIIMHE U (B cIy4yae HEOOXOAMMOCTH) BO BKIIOYCHHBIX B
1[eN 0OMOTOK MAIIMHBI COITPOTUBJICHHSIX.

Cets Cetb

Pnorp Ppex Q
Puex

PME!
IMC PO IMC ‘-@
\/ AP </ AP

8) ABUTATENBHEIR peXim 6) pexyrepaTuBHOE TOPMOXEHHE

Y,
Pu Puur
IMC | ‘-@ SMC PO

@AI’ AP

B) BHHAMUYECKOE TOPMOXKEHNE  T) TOPMOXEHUE TIPOTUBOBKMOMEHNEM

Puc.2. DHepreTnueckue nuarpaMMbl peKUMOB paOOTHI 3JIEKTPOIIPHBOIA

PexxuM mpoTHBOBKITIOUEHHUS; B TOM cllydae JABUTATEINb, BPAIIAIONIUNACSA B OJTHOM HampasJe-
HUH, C LIETTbI0 TOPMOXKEHHS BKJIFOUAETCS B APYrOM HAIIPaBJICHUU; ABUTATENb IIPU 3TOM MOTPEOIsSeT
ANEKTPUUECKYIO SHEPTHIO U3 CETH M MEXAaHWYECKYIO0 SHEPTHIO0 TOPMOKEHHS, TTOCTYIAIOIIYI0 Ha BaJl
anekTpoaBuratens (cM. puc.2,r). CymmapHas SHEprus pacXoAyeTcsl Ha IOTePHU B JIEKTPOIABUTATENE
U B COINPOTHBIICHHSIX, BKIIOUEHHBIX B I[€MM OOMOTOK MAIIMHBI; ATOT PEKHUM XapaKTEepPU3YeTCs
OOJBIIMMHU MTOTEPSIMU YHEPTHH.

OO01ue cBeIeHNs 0 HEPETYIHPYEMOM DIICKTPOTIPUBOIC

[Tox HeperymupyeMbIiM OyeM MOHUMATD JIEKTPOMPUBO, PAOOTAIONINN C TTOCTOSTHHOU (VTN
M3MEHSIOIIENCS B HE3HAUUTENIbHBIX MpeJenax) CKOPoCThio BpaileHus. K HeperynmupyemMbIM MpuBO-
JnaM OyaeM TakKe OTHOCUTD DJIEKTPOIPUBOIBI C MHOTOCKOPOCTHBIMU aCHHXPOHHBIMU JIBUTATEIISIMU
Y C aCHHXPOHHBIMU (Da3HBIMU JIBUTATENISIMU C PETIEHHO-KOHTAKTOPHBIM YIIPABICHUEM.



Haubonee pacnpocTpaHeHHBIMH THIIAMU HEPETYIUPYEMBIX 3JEKTPOIPUBOJOB SBISIOTCS DJIEKTPO-
MPUBOJIBI C KOPOTKO3aMKHYTBHIMHU (K.3.) ACHHXPOHHBIMU JIBUTaTENIIMU, C ACHHXPOHHBIMU JIBUTaTe-
JSIMH € (pa3HBIM POTOPOM, A TAKIKE DIEKTPOIPUBO/IBI HA 0a3€ CHHXPOHHBIX JABHTATEIICH.

BbIBOP JJIEKTPOABUI' ATEJIA

Pacuer snekTponpuBoaa Mo 3aJaHHON I'Py30MOJABEMHOCTH B MEPBOM MPHUOIMKEHUHM HaAuu-
HAIOT C OTIPEJICJICHUS] COPOTHUBIICHHUS HA BAJTy AJIEKTPOABHUTATEIS.

MOMEHT COIPOTHBIIEHUS HAa Baly JIEKTPOJBUIATells 3aBUCUT OT Beca OJHUMAEeMOro rpysa
U OIPEJIEIISIETCS CIEAYIONNM BBIPAKCHUEM:

r7le m — rpy30MnoAbeMHOCTh MEXaHNU3MA;

Db — nuametp rpy3oBoro 0apabana;

| — oO1iee mepeaToyHOe YUCI0 MEXaHU3Ma,;

- pabouwnii KI1J] mexanusma;

MoMeHT Ha Bally JIEKTPOIBUTATEIIS TIPU OITyCKaHUU TPYy3a:

WJIM YaCTOTHI BPAIICHUS

MOIIHOCTB AMEKTPOIBUTATENS TIPH TTOABEME Tpy3a:

MOITHOCTb 3J€KTPOBUTATENS IIPU OMYCKAHUU Tpy3a:

[To karamory BeIOMpaeM JABUTATENb ¢ HOMUHAIbHON MOIIHOCTHIO Ha 10-20% mpeBbImIaroniet
pacyeTHy1o, T.€. Prow= (1,11,2) Ppac

Ecnu pesxxuM paboThI 2IIEKTPOABHUTaTENs IIOBTOPHO-KPATKOBPEMEHHBIN, TO pacyeTHass MOII-
HOCTb J1BUTATENs Ppac BEIOMpAETCs B 3aBUCUMOCTH OT OTHOCUTENILHON MPOIOJIKUTEIbHOCTH:

Bricota mogbema rpyza — 5 m.

BricoTa omyckanus rpy3za — 5 M.

Bpewmst 3actponku u pacctponku rpy3za — 90 cex.

Ckopoctb orsema padboyero rpyza — 0,9 m/c.

- BpeMsi [IUKJIa

100 — 100%

5 — X%

X = 5% ot Bcero pabouero 1nukia



[1B% 3 15 25 40

3/1ech - MOUTHOCTD JIEKTPOABHUTATEN IJIsi MPOJODKUTEIHOCTH pexuMa paboTsl (= KBT).
[To pacueTHOMY 3HaUY€HHIO MOIIHOCTH BHIOMPAIOT JIBUraTellb, HOMUHAIbHAS MOIIHOCTh KOTOPOTO
npesbimaet pacyetnyro Ha 10-20%.
BriOupaem ssexkrpoaBuraresib Tuna 44180S2Y3 (¢ 06ayBoM 3aKpbITOr0 THIIA) ¢ MapaMeTpa-

MH:

Yuciio map mosrocoB 2
Momaocts P, kBT 22
Yacrora BpariieHus n, 00/MuH 2900
MaxkcuMaJIbHBIN MOMEHT|2,2
MMaKc/ MHOM, Hwm

MunuManbHBIH MoMeHT|1

MMI/IH/MHOM, HwMm

[TyckoBoit MOMEHT Muyyex/Muowm, | 1,4

Hwm

MomeHT uHepuu J, K" M2 0,023
Pexwum pabots (I1B, %) 6
Hanpsokenue U, B 220B, 380B
Yacrora npomsbinuieHHas f, 'y 50

KII n, % 88,5
I[TyckoBoii Tok mipu 380B It/ luow, A |7,5

Cos ¢ 0,91

Kputndeckoe ckoibxeHue Sip, % |12

HoMuHanmbpHOE CKONBKEHHE Spowm, 2,3

%
Yacrora BpaLLEeHUS
Tun MoImmHoCTh 00/MUH HOMHUHAaJIbHas
B yrioBas
nsurarens |kBT ACHHXPOHHAas cxopocTs, 1/c
(HOMHUHAJIbHAS)
4A180S2V¥3 |22 3000 303,5

4yuciao  |rabapuTHbIE  pa3- yCTAaHOBOYHBIE U MPUCOEAMHUTENBHBIE pa3Mephl
HOJIFOCOB | MEPbI

2 ls0  |has dso |l l1o I31 |d1 dio |b1o h
624 430 358 |110 178 108/42 15 |254 160

OCHOBbBI AKYCTHYECKHUX PACYHETOB



3amuTa MOMEIIEHU OT IIyMa B HACTOSIIEE BPeMsi OCOOCHHO aKTyalbHA, MOCKOJIBKY Tpau-
IIMOHHBIE OTPAKJCHUS YCTYIIIA MECTO OoJjiee JIeTKUM KOHCTPYKIUSAM WHAYCTPHAIbHOIO THIA, K
TOMY K€ YpPOBEHb LIyMa MO MEpEe Pa3BUTHs MPOMBIIIICHHOCTH U TPAHCIIOPTA MOCTOSHHO BO3pac-
Taer.

3BYK MpEJCTaBIsAET cOO0M KonedaTebHOE JBIKEHUE YIPYToi cpelibl (ra3000pa3HOM, KUAKOH
U TBepAoH). B ynpyrux cpenax 3ByK pacrnpocTpaHseTcsl ¢ ONPEIeIEHHON CKOPOCTBIO ¢, 3aBHUCSIIEH
TJIaBHBIM 00pa3oM OT CBOWCTB cpeibl. CKOpOCTh 3ByKa B Bo3nyxe okosio 340 m/c, B Bojae 1450
— wM/c, B ctanu — 5100 m/c. YX0 denoBeka BOCIPUHUMACT 3BYKH B Juarna3oHe 4actoT oT 20 1o
20 000 I'm.

WuTepBan 4acToT, OrpaHUYEHHBIN JBYMS 4acTOTaMH, U3 KOTOPHIX BEPXHssI BJIBOE OOJblie
NpeAbIAYIIEH HUKHEN, HA3bIBAIOT OKTABOM.

[Ipu u3BecTHON CKOPOCTH 3BYKa ¢ 4yacToTra f ompezenseT IJIUHY BOJHBI A U IEPUO]] KOJIe-
Oanmii 7

A=c/f; T=1 /c. @)

OnHO# W3 OCHOBHBIX (PM3MYECKUX XApaKTEPUCTHUK 3BYKa SBISCTCS CHJIA, MW WHTCHCHUB-
HOCTb, 3BYKa [, KoTopas ompenenseTcs Kak KOJUYEeCTBO 3BYKOBOI SHEPrUH, IEPEHOCUMOM 3BYKO-
BOii BOJHO#H B 1 ¢ yepe3 mnomanky B 1 cM? (unm M?), IepreHIUKyIApHYIO HAPABICHHUIO BUXKE-
HHUS 3BYKOBOH BOIMHEI. MI3MepsIOT HHTEHCHBHOCTD 3ByKa B BaTTaX Ha cM> (MM Ha M2).

OO6macTh 3BYKOBBIX KOJicOaHUM, BOCIPUHUMAEMBIX YEJIOBEKOM, ITOKa3aHa Ha puc. 15, u3 Ko-
TOPOTO CJIENYEeT, YTO MOPOTH CIBIIIUMOCTH, OOJEBBIX OLIYIICHUN 3aBUCAT HE TOJIBKO OT CHIIBI
3BYKa, HO U OT YaCTOTHl. 3BYKH OJIMHAKOBOW CHJIbI, HO Pa3HOM 4YaCTOTHI BOCHPUHHMAIOTCS KakK
pa3NuYHbIe M0 TPOMKOCTHU. B CBSI3U ¢ 4eM I KOIMYEeCTBEHHOU OIEHKHU BOCIPHUATHS 3BYKa BBE-
JIEHO MOHSTHE 3TaJIOHA 3BYKa I10 4acToTe. B KauecTBe 3TajioHa CpaBHEHUS 3BYKOB Pa3JIMYHbI YACTOT
npuHAT 3ByK yactoToil 1000 I'ti, B mojioce KOTOPOro opraHbl Cliyxa 4yejgoBeKka 00JamaroT
HanOOIbIIEH YyBCTBUTEIBHOCTHIO.

B akycTtuke npunsita gorapudpmMuueckas cucrema enuHui. Kpome umncTto maremartu-
YECKHUX YJI0OCTB 3TO OOYCJIOBJIEHO TeM, YTO 1o runore3e Bebepa— dexHepa BocupusaTHE
3ByKa YeJIOBEKOM IMPOIMOPIHMOHATIBHO HE a0COJIOTHOMY M3MEHEHHUIO CHJIBI 3ByKa, a Jora-
pudMy 3TOro u3MEeHeHUs.

B norapudmuueckoii cucreme €IUHUI] JECITUYHBIA Jorapud™M OTHOMIEHUS KaKOW-
00 BEIUYUHBI A K BeIUYUHE Ao, TPUHSITON 3a ITAJIOH CPaBHEHUS, HA3BIBAIOT YPOBHEM
BEeJIMYMHBI 4, u3mepsieMmoi B 6esutax (b), u o6o3nauaror yepes La:

La =Ig(A/Ao), )

ECJ'IJ'I JTOBOJIBHO prnHafI CAUHUIIA. B aKYCTI/IKC l'[pI/IHﬂTa €AnHUuIa, B ACCATH pa3

MCHbBIIIasA, Ha3blBacMasi I[CLII/I6€J'IOM (ILB) ypOBeHB BCJINYMUHBI AB I[CLII/I6CJ'IaX BbIpaika-
0T TaK:

La = 10Ig(A/A), €)]

[Ipu onpeneneHun ypoBHEN CUJIbI 3ByKa 3a 3TAJIOH CPaBHEHUS MPUHSITA CHJIa 3ByKa
Jo Ha mopore CIBIIUMOCTH MpH 4YacToTe 3Byka 1000 I'm, pasuas 107® Br/cm?. Takum
00pa3oM, YpOBEHb CHITBI 3ByKa, 1B, BEIpakaroT GopmMyIIoi:

Ly = 101g(3/Jo). (4)

Baxxnoii ¢uszmueckoi XapaKTEepUCTHUKOM 3ByKa SBJsSETCS 3BYKOBOE jaBieHue P,
oIpeneNsieMoe KaK pa3HOCTh MEXJYy MIHOBEHHBIM 3HAYEHUEM IIOJHOI'O JABJICHUS B 3BY-
KOBOM BOJIHE M CPE€IHUM B JAHHOW TOYKE MPU OTCYTCTBUM 3BYyKa. IIpu pacuerax monb3y-



IOTCA CPCAHCKBAAPATUIHBIM 3BYKOBBIM JAaBJICHUCM, KOTOPOC AJAd YUCTOIO TOHA OIIpC-
NeNAT 1o ¢popmylie:

Pcp = PmaX/\/E, (5)
Cuia 3BYKa IIPOIIoOpHOrOHAJIbHA KBAaJPpaTy 3BYKOBOI'O JaBJICHUA!
J=P?%,/ pc, (6)

rje pC — MPOHU3BEJACHUE TIOTHOCTH CpPeJlbl HA CKOPOCTh pacHpOCTpaHEHUs 3ByKa B
HEM, Ha3bIBAEMOE yICJIbHBIM aKyCTUUYECKHUM CONPOTUBICHUEM CPEJIbI.

YpoBeHb CHUJIBI 3ByKa Ye€pe3 YpOBE€Hb 3BYKOBOI'O JIaBJIEHUsS BbIpa)XarwT o ¢opmy-
ae:

L; = 20lg(P/Po), (7)

rae P — 3BykoBoe naBieHue 3ByKa NaHHOU 4acTOThl, [la (nuH);

Po — To ke 3ByKa, yactoroii 1000 I'il Ha mopore CIBIIIMMOCTH, paBHOe 2-107°
[Ma(2- 10" * mun/cm?).

Paznuuaror nBa BHJa 3BYKOB: BO3JYIIHbIE (BO3HUKAIONIUE U PACTIPOCTPAHSIONINECS B
BO3JlyX€) U yJlapHbIe (pacnpOoCTpaHSAIONINECs B TBEPABIX Tellax IPU MEXaHMYECKOM BO3JIEH-
CTBUM Ha HHMX). BO3mymiHblii IIyM repemacTcs 4epe3 orpakacHus (TJIaBHbIM 00pa3oMm, IIeIH,
TPEIINHBI, OTBEPCTHS WA CKBO3HBIC MOPHI); OH BO3HHKACT TAKXKE BCJICICTBHE KOJICOAHHUI
TOHKOCTEHHBIX KOHCTPYKIHMN. Y JapHBIA 3BYK IE€pPEaCTCA MO KOHCTPYKIMSAM B 3aBUCHUMO-
CTHU OT CTEIEHU OJHOPOJHOCTH MaTepHralia U €ro MOAyJisl yIpyrocTH.

N3zonsnuio orpaxkJieHUeM BO3AYIIHOTO IIyMa Ry OIEHUBAIOT MO CHUXKEHUIO YPOBHSA
nrymMa Impy OIpOXOXIACHUHU Yepe3 orpa)jieHue (C yueToM 3BYKOBOT'O MOTJIOMICHUS 3alulla-
€MOTr0 MOMEIICHUS):

Re=L1- Lo+ 1g (S/A), 8)

rae L1 u L2 — cpeanue ypoBHU 3ByKOBOTO JaBJIEHUS J10 U MOCJE MPOXOXKIECHUS 3BYKaA
yepe3 Orpa)xJIeHue;

S — momiank orpaxkaaromeil KOHCTPYKINH;

A — oO11ee 3ByKOBOE MOTJIOIIEHUE 3alUIaEMOr0 TOMEIICHHUS.

VY napHblil 3BYyK 0COOE€HHO mepenaeTcs dyepe3 nepekpbiTusi. OH BO3HUKAET B camMoOM
KOHCTPYKIUH. [103TOMY M30JISIMI0 NEPEKPBITUSAMH yJApHOTO LIyMa OLIEHUBAIOT 110 YPOB-
HIO IIIyMa HaJ MEPEeKPBITHEM IPHU CTAaHIAPTHOM YyJIapHOM BO3JEHCTBHM Ha NepekpwiTHEe. B
Ka4yecTBE MOCJIETHEr0 NPUHUMAIOT yJlapbl CBOOOHO MaJalollero ¢ BeICOTH 4 ¢cM Tena
Maccoit 0,5 kr ¢ yactoroi 10 ynapos B 1 c.

JIist 3TOrO cilydasi onmpeAessiioT NPUBEACHHBIM YPOBEHb YAAPHOIO IIyMa Haj Iepe-
KpPBITHEM:

Ly = Ly-10Ig(Ad/A), )

rae Ly — ypoBeHb ynapHOro nryMa OTHOCHUTENIBHO TOPOTOBOIO;

Ao— cTaHIapTHOE 3BYKOBOE MOTIIOMEHUe, paBHoe 10 M?;

A — oO1ee 3ByKOBO€ IOTJIOIIEHUE TTOMEIIEHUS.

3BYKOU30JISILUS OTPAXKIEHUS 3aBUCUT HE TOJIBKO OT MAacChl KOHCTPYKLIMH, HO U OT 4a-
CTOTBHI H30JUPYEMOro 3ByKa. [losToMy .Jisi OLEHKHM 3BYKOHM3OJHUPYIOLIEH CIOCOOHOCTH



OTpakJIeHHsI HEOOXOAUMO 3HATh YACTOTHYIO XapaKTEPUCTHKY — KPHUBYIO, TOKA3bIBAIOIIY IO
3aBUCHUMOCTH 3BYKOHU3OJISIIIUU KOHCTPYKIIMU B JAeMUOEIaX OT YaCTOThI U30JUPYEMOTO IIy-
Ma B IpejiesiaX OKTaBHBIX IOJIOC CO CPEIHEreOMETPUUYSCKUMHU YacToTaMu B 63, 125, 250,
500, 1000, 2000, 4000 u 8000 I'1.

3a pacyeTHbIE U HOPMHUPYEMBbIE MapaMETPhl 3BYKOU3OJSILIUM Orpa)KJIaroluX KOH-
CTPYKIMM NMPUHUMAIOT TaK Ha3blBa€MbIil MHJIEKC M30JIAIIMU BO3JAYIIHOTO LIyMa Orpax-
Jaromen KoHcTpykuueil My B 1b 1 MHAEKC MPUBEAEHHOTO YPOBHS yAAPHOIO LIyMa I10J
nepekpsituem Uy,

Jiist onpenesieHuss MHACKCOB U30JISIMUA CPABHUBAIOT U3MEPEHHBIC UJIM PACCUUTAHHBIE
XapaKTEePUCTUKHU C HOPMATUBHBIMU, MPUBEJIECHHBIMU Ha puc 17.

NHaekc U305 UH BO3AYIIHOTO MIyMa OTpaKaaroleil KOHCTPYKIUU 0003HAYAIOT
dbopmyIoii:

Uz =50+ As, (20

— a UHJEKC IIPUBEJECHHOI0 YPOBHS yAapHOTO IIyMa NOJ NEPEKPBITUEM:
Uy =70 - Ay. (11)

B stux ¢popmynax 3nauenust 50 u 70 1b cooTBeTCTBYIOT HHACKCAM HU30JISIIUN BO3IYIIHO-
ro myma (50 a1b) U MHACKCY MPUBEACHHOIO YPOBHS YyaapHOro IrymMa moj nepekpbirueM (70 ab)
HOPMATHBHBIX YaCTOTHBIX XapakTepucTHK. [lompaBku Az u Ay ONPEACNSIIOT KaK CpeIHNE OTKIIOHE-
HUS YaCTOTHBIX XapaKTEPUCTHUK U3OJISAIUU JaHHOTO OTPaXJICHUS OT HOPMAaTHUBHBIX.

B opueHTHpOBOYHBIX pacueTax MHAECKC M3OJISIIIUU BO3AYIIHOTO IIyMa OJHOCIOHHBIMU OTPaXK-
JeHHAMH 00beMHOM Maccoit oT 100 10 1000 Kr/M2 MOXKHO onpenenuts B 1b mo popmynam:

U, = 23 IgKm— 10 15 mpu m> 200 xr/m?;  (12)
U: =13 Ig Km + 13 1b npu m < 200 kr/m?, (13)

rie m —macca 1 M2 OrpaXKIeHus;

K—xoahdunivenT, npuHIMaeMblii B 3aBUCUMOCTH OT MaTepuala U TUTMa KOHCTPYKIUU (11
CIUTONIHBIX OTPaXJAIOINX KOHCTPYKIHI M3 MaTepHaloB MIOTHOCThIO Gomee 1800 kr/m® K
= 1; oyt orpakIaroIIMX KOHCTPYKIMI U3 Marepuanos MioTHOCTh0 1200-1300 Kr/'M° 13 GETOHOB Ha
rurcoBoM Bsokyiiem K = 1,25).

s orpaxaaromux KOHCTPYKIMI C KPYIJIBIMH MYCTOTaMH M3 Kejle300eToHa U OeToHa
moTHocTEIo Gostee 1800 xr/m kosddurment K onpenensior mo hopmyie:

K =1,86x4/J/bxhyp (14)

r7ie J — MOMEHT UHEpIUHU ceueHus, M*;

b — mupuna ero, m;

hup — MpHBeeHHAS TONIIIMHA CEUCHHUS, M.
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(oecwye  wrempmat X3 asmolwek nasee, [y
Puc. 17. Hopmamueénvle wacmommuwie xapaxmepucmuxu
@) U30AAYUU B030YUHO20 WYMA 02PaXCcOaoujell KOHCMpPYKYuu,
0) npusedeHH020 YPOBHSL YOAPHO20 ULYMA NOO NEPEeKPbLMuUem

Jlist orpakieHUH M3 OSTOHOB Ha TMOPHUCTHIX 3AMOJHUTENSAX M IIEMEHTHOM BSDKYIIEM KO-
spument K cnenyer onpenensts no popmyse:

K =2,26 JE Ip, (15)



rie E — Moxyns ynpyrocTu Marepuana, Kre/m?;

P — IUIOTHOCTB MaTepuana, Kr/m°.

HopMmatuBHbIe MHIEKCHI U30JISIIIUK BO3AYIIHOTO IIyMa OTPaXKIal0IUMHU KOHCTPYKIIUSIMHU
N"; m npuBeAEHHOTO YpOBHS YAApHOTO IIyMa O] nepekpeitueMm My Kuiplx 31aHUl NpUBe-
eHbl B Ta0II. 9.

J1J1s TIOBBIIIEHUS 3BYKOU3OJIMPYIOIIEH ClIOCOOHOCTH CTEH, EPErOPOJIOK U MEePEKphITHil 0e3
YBEJIMUEHUSI UX MAaCCHI 11€JIeCO00pa3HO MPUMEHSTh pa3AelbHbIe KOHCTPYKLIHMH CO CIUIONIHOMN
BO3AYITHON MPOCIOUKOMN 0€3 JKECTKOH CBA3M MEXKAY DJIEMEHTAMHU OTPaKICHHUS.

3BYKOU3OJISIIUOHHBIE CBOMCTBA OTIPaKACHUS NPU HAJIWYUM CIUIOLIHOM BO3AYLIHOHM Ipo-
CJIOWKU TOBBIIIAIOTCA B CBS3M C T€M, YTO BO3JyX YIPYro BOCHPUHUMAET KoJieOaHUsI OQHOU CTEH-
KU U TIepeIaeT X BTOPOH CTEHKE OCIa0ICHHBIMHU.

C yBeIMYEHHEM TOJIIUHBI BO3AYIIHONW MPOCIOUKHU 3BYKOU3OJISIUS TAKKE yBEIUYH-
BAeTCs, OJHAKO HM3-32 HEOOXOJMMOCTH OTPAaHUYMBATH OOILIYIO TOJIIUHY OTPaXKICHUS
BO3IyIITHBIA MPOMEXKYTOK OOBIYHO JiearoT He Oosiee 60 MM.

J1s 3BYKOBOM M3O0JISAIMN MEXKIYITAKHBIX MNEPEKPHITUN NPUMEHSIOT YIPYyTHUe IMpo-
KJIaJKH, KOTOPBIE TacsiT 3ByKOBbI€ KOJIeOaHUsl, BOSHUKAIOIIINE IPU yJapax.

Tabauua 9
Hopmamusnvie eenuyunsl 36yKousonupyoweli ChocoOHOCMU 02panicoaroujux KOHCmMpYKyuil
HCUTBIX 30AHUL

Orpakaaroniye KOHCTPYKIMHA KBApTHPHBIX TOMOB | WHaekc nzons- | MHaekc npuse-
IIUU OT BO3JYylI- | JIGHHOTO YPOBHS
Horo mryma UB, | ynmapHoro myma

b Ny, nb

[lepexkpbITHs MEXAY KUJBIMUA 3TaXKaMH, a TaKkKe 50 67

MEXIy JKWIBIMH TIOMEIICHUSIMH M TIOABaJIaMH,

XOJUIAMH, JIECTHUYHBIMU KJIETKaMH

CTeHBI ¥ IEPETOPOJIKH MEXTy KBapTUPAMU 50 -

CreHbl MeXAy >KUJIBIMU TIOMEUICHUSMH U JIeCT- 50 -

HUYHBIMHU KJICTKAMHU

Ileperopoaku 06e3 nBepel Mexay KOMHATaMu 41 -

KBapTUPBI

AKycTHKAa B JU3aliHEPCKHMX pelleHMsIX. 3BYK, BO3HUKIIMNA B MOMEIIEHHUH, YaCThIO
MOTJIOMIAeTCsl, @ YacThIO OTPAXKAETCS OTPaKJAIOIMIMMHU KOHCTPYKIUSIMH, 000pYyIOBaHUEM,
3pUTEIISIMA. Y POBHSIMH IIPOLECCOB OTPAKEHUS Y IMOTJIOUIEHUS 3ByKa OIPEACIISAIOTCS aKy-
CTHUECKHE CBOMCTBa momemieHus. [[ns xopomieil akyCTUKH HEOOXOAUMO OOECIeduTh IO
BO3MO’KHOCTH PaBHOMEPHOE pacIlipejieJIeHHue 3ByKa B 00beMe MOMENIEHUsI, OCOOEHHO B
30He 3putesnei. [Ipouecc 3aTyXxaHus OTPaXEHHBIX 3BYKOB JOJKE€H HJITH TaK, YTOOBI HE
HCKaXKaJICs MPsSIMOU 3BYK OT UICTOYHHKA, & YCUIIMBAJICA IIPHU BOCIPUATHH CIIyIAFOIIAMM.

OnHMM M3 BaXKHEMIIMX IMOKa3aTelell aKyCTHUECKHX CBOMCTB IOMEILIEHUN SIBIISIETCS
peBepOeparusi.

PeBepOepanmeil Ha3bpIBAIOT HAIMYME OCTATOYHOI'O 3BYyYaHHs B MOMELIEHHUHU IIOCIE
MPEKpaIeHUsI OCHOBHOT'O 3ByKa BCJIEJICTBUE MHOIOKPATHBIX OTPaKE€HUM 3BYKOBBIX BOJIH OT
IIOBEPXHOCTEN CTEH, ITOTOJIKA U JIP.

[IponomxutenbHOCTh peBepOepanui, WM BpeMs 3aTyXaHHUsl OTPAKEHHOTO 3BYyKa J10
Iopora CJBIIIUMOCTHU, 3aBUCUT KAaK OT aKyCTHUYECKHUX CBOWCTB IIOMEUICHHUS, TAK U OT
MOIIITHOCTH MCTOYHHUKA 3BYKa. [[JIsI aKyCTHYeCKOro pacuera M MPOEKTUPOBaHUs TpeOyercs



XapaKTEepPUCTHUKA, KOTOpasi 3aBUCUT TOJbKO OT aKyCTHYECKHUX CBOWCTB moMmemieHus. Ta-
KOM XapaKTEepUCTUKOMN SIBJISIETCS CKOPOCTh 3aTyXaHUs OTPaK€HHOro 3ByKa, WJIHU CTaH-
JlapTHasi peBepoepaunus.

ITox cranpapTHOoil peBepOepanmueii Ter TOHMMAKOT TO BpeMs, 32 KOTOPOE IJIOT-
HOCTh 3BYKOBOM SHEpPruud OTPA’KEHHOTO 3ByKa YMEHBIIAETCS B 1 MIIH pa3 WU YPOBEHb
3BYKOBOTI'O AaBJjieHUsl cHMkaeTcs Ha 60 nb.

[Ipu poIoIKUTEbHON peBepOepau MOMEIISHNEe CTAHOBUTCS TYJIKUM, MIPH BeChMa
KOPOTKON — riyxuM. Bpems peBepOepaliuu 3aBUCUT OT 00beMa U 00IIEero 3ByKOIOTJIO-
IIEHUS TTOMEUICHUSI U OOBEKTOB, HAXOSIIMUXCS B HEM, a TaKK€ OT YaCTOThI 3ByKa. ONbIT-
HBIM IIyTE€M YCTAHOBJIEH ONTHMYM CTaHAAPTHOW peBepOepamuul Tonr — Takas IJIUTEIIb-
HOCTh €€, MPU KOTOPOH CO3JAI0TCS HAWJIYUIIHE YCIOBHUS CIBIIIUMOCTHA B JaHHOM IIO-
MmenieHnu. ONITUMYyM peBepOepanu B 3aBUCUMOCTH OT oObeMa 3aja yka3aH B Tabiu. 10.

OntumanbHOE BpeMs peBepOepanuu T onr I 9acTOThl S00 'l MOXKHO TIpUOITHMIKEH-
HO OIPENIEIUTh Mo Ppopmyiie:

Tomr =KxIgV, (16)

rae V — o0beM IMOMEIIEHHUS
K - xoappunuenT, npuHUMaEMBIii:
- 0,41 — nns onepHBIX TEaTPOB M KOHIIEPTHBIX 3aJI0B;
- 0,36 — s npaMaTHYECKUX TEaTpPOB;
- 0,29 — gna KUHOTEATPOB U aAyJIUTOPHIL.
B nmamazoHe HU3KHUX YacTOT ONTHMAILHYIO peBepOepalio MOKHO YBEIIMYHTH Ha
20—30 %. A B nuana3zoHe BBICOKHX 4acTOT — yMeHbIIUTH Ha 10-15 %.

Tab6auna 10
Onmumanvroe epemsi cmanoapmuou pesepoepavyuit Tonm
O0BeM 110- Tonr, €, IpU O0BeM 110- Tonr, €, IpH

Meuif; o Yacrore Yacrore | o oHIL M3 Yacrore 125 | Yacrore 500
125 T 500 I'g I'o I'n
400 1,2 1,0 1000 1,45 1,2
600 1,3 1,1 1 500 1,55 1,25
800 1,35 1,15 2 000 1,6 1,28
3000 1,75 1,35 8 000 2,15 15
4000 1,8 1,38 9000 2,25 1,53
5000 1,9 1,4 10 000 2,3 1,55
6 000 2,0 1,45 15 000 2,4 1,6
7 000 2,05 1,48 20 000 2,45 1,63

HpI/IMeanI/IC. HpOMe)KYTO‘IHLIe 3HAYCHUA BPEMCHU Tonr OIPCACIIAIOT 110 UHTCPIIOJIALNH.

Jlns obecrieuenust TpeObyeMoi akyCTHKH B TTOMEIIEHUU HCIIONb3YIOT MaTepHualibl, XO-
poiro morjomatomniye 3ByK. [lornmomenue 3Byka xapakrepusyercs Ko3hGUINEHTOM 3BY-
KOIIOTJIOLIEHUS 0, BbIPa)KAIOIIMM OTHOIIEHUE 3BYKOBOW HJHEPrUH, MOTJIOLIEHHOW MO-
BEPXHOCTBIO OTpakKJA€HUsI, K 3BYKOBOM 3HEpruu, najaruieil Ha Hero. 3a eJUHHUIY MO-
TJIOIIEHUS 3BYyKa NpUHAT Cr0MH, XapaKTepU3YIOIIHUH MTOJTHOE MOTJIOIIEHHE 3ByKa MOBEPX-
HOCTBIO, OTHECEHHOE K €IUHUIIE TUToIaau (rmoriomeHue 1 M2 OTKPBITOTO OKHA).

KosddunumeHT 3BykonoriomeHuss MaTepruaia U3MEHsEeTCs] B 3aBUCUMOCTH OT 4acTO-
Thl 3BBYKOB 1 HaIllpaBJICHUA 3By1(0BOI71 BOJIHBI OTHOCHUTCJIbHO IMOBCPXHOCTH. B 6onpuinn-



CTBE CJy4aeB 3BYKH HU3KOW YaCTOTHI MOTJIOMIAIOTCS MAaTEPHATIOM XYK€, YEM BHICOKHX
4acToT.

PeBepOepanus yBennumBaeTcsi ¢ yBeJIHYCHUEM O0beMa MOMEIICHUS U yMEHBIIIE-
HUEM BEJIWYMHBI OOIIero mnorjouieHust nomenieHus. Bpemsi peBepOepaunu Ter J0TKHO
OBITh paBHO ONTUMATBHOMY Tonr. Tak Kak K03 (GUIHEHTH 3ByKOMOTJIOMEHUS] OOBIYHBIX
CTPOUTEJIbHBIX MaTepHaIoOB (IITyKaTypKa, KUPIUY, OETOH, IEPEBO) CPAaBHUTEIHLHO HE-
BEJIUKHU, TO BpEMs CTAHAAPTHOUW peBepOepaluu 3PpUTEIBHBIX 3aJI0B, KaK MpaBHIIO,
MPEBHIIIAET BpeMsl ONITUMAaJbHOM peBepOepanuu. B cBsA3M ¢ 3TUM [JIsI YMEHBILIEHHUS TyJI-
KOCTH YacTh OTPaXXICHUM 3aa OOJIMIIOBBIBAIOT 3BYKOIIOTJOMIAIOIIMMHA MaTepUallaMUu U
YCTaHaBJIMBAIOT PE30HATOPHI.

[Ipu akycTHYECKOM TPOCKTHUPOBAHHUU 3PUTEIBHBIX 3aJI0B peBepOepaluio ompese-
10T 111 yactoT B 125, 500 u 2000 I'u. PacueT akyCTHUKHU 3ajla pEKOMEHIYyE€TCsl BECTH
C YUYETOM 3alloJIHEHUs ero 3putensamu Ha 70 %.

Jljist Xopolero BoCHpUATHS 3ByKa B MOMEIIEHUU TpedyeTcs paBHOMEpPHOE paclpejiesicHue
3BYKOBOM PHEPTUU ITYTEM PETYIHPOBAHUS OTPAKEHUS 3BYKa.

AKycTHYECKHE KaueCTBa MOMEIICHUH XapaKTEePU3yIOTCSl CTENEHbIO pa30OPUMBOCTH PEUH BO
BCeX ero toukax. Kpurepuem cCiyXUT CIOroBas apTHKYJSIUs, [MOKa3bIBAIONIAsl MPOIEHT Ipa-
BUJILHO BOCIIPUHSATHIX CIIyIIaTelieM cJIoroB. Pa3oopunBoCTh cuuTaeTcss OTiaM4HON npu 96 % mpa-
BWJIBHO BOCIIPMHUMAEMBIX CJIOTOB, Xopoiei 96-85 %, ynonerBoputensHoit 85-75 %, TpymaHo-
pazbopuuBoit 76-65 %, HenonycTumoun 65 % u HIKe.

APTUKYISIUS peyu onpenenseTcs mno Gopmyiie:

A=0,96xKi1 x Kz x Ksx K4, (34)

rae Ki— xoadduument, yauTsiBaonuii ypoBeHb IPOMKOCTH 3BYKa;
K2 — ko3 punuenTt, yuutsiBaronuii Bpems peepoepanuu;
K3— ko3 punment, yauThIBaoOmuii IIyMOBO# ()OH B IIOMEIICHUU;
K4 — koaddunment, yunteiBaromuii (opMy nomemeHus (B NpsIMOYTOJIbHBIX U CEKTO-
pUanbHBIX ToMemeHusx 1,0; B MaJIbIX MOMEIIEHUAX ¢ O0JIBIINM 3ByKOOTpaxkeHueM 1,00).
Jlnist pacueToB MOKHO MOJIb30BaThes Tabm. 11.

Tabnuma 11
3uauenus kosppuyuenmos K1, K2 u K3 u npoyenmnas cnozoeas
ApMUKYAAYUS
Bpems Bennunnsl ko3 punrenTos IIponeHTHas
peBepOepanu, ApPTUKYJIISIHS
CeK K1 K> K3 [Ipu IIpu
K4=1,0 K4=1,05
1,0 0,95 0,96 0,83 72,5 77
15 0,95 0,94 0,83 71 75
2,0 0,95 0,90 0,83 68 72
2,5 0,95 0,86 0,83 65 69

IIpu pacuerax BpeMeHHU peBepOepaluu cileayeT YYUThIBaTh, YTO (PaKTUUECKOE 3BYKOIIO-
TJIONIEHUE BCETJa MPEBHIIAET PAcUeTHOE 32 CYET HEYYUTHIBAEMBIX PACUETOM JIOKAIBHBIX
(0OBIYHO COCPEIOTOUYEHHBIX ) 3BYKOOTJIOIECHHH.

VYuurteiBaTh 100aBOYHOE 3BYKOIOTJIOIIEHHUE MOKHO IyT€M BBEACHHS CpPEeIHEro Ko3pdu-
[IUEHTa J00aBOYHOTO 3BYKOIOIJIOIIEHUS,, KOTOPBIH PEKOMEHJIyeTCsl MPUHUMATh Ui 4acTOT
500-2000 I'r paBuBIM 0 = 0,04.




Ipumep 1
s koH(pepeni-3ana ¢ pazmMepamu 12x24 u BBICOTONH 6 M pacCYUTATh U OLICHUTH apTUKYIIS-
IUIO.
Pemenue.
1.0OnpenensieM BpeMs peBepOepaIiy.

OntumManbHOe BpeMsi peBepOepaliii 3aBUCUT OT JUIMHBI MPOOEroB OTPaKEHHBIX 3BYKOB,
CJIeI0BaTeNbHO, OT 00BbeMa MOMEIIECHHUS U HazHaueHus. Ero npubimkeHHO MOYKHO ONpeAenuTh
o popmye:

T =KxIgV,

rae T°"" — ontumansHOE BpeMs peBepOepanuu 11t 3ByKoB cuiior 500 I'i;

V — 06beM MOMEIICHHS, M°;

K — koadpdunment, 3aBucAmmii 0T Ha3HAYCHHS TOMEIICHUH, TPUHUMAEMBIH PaBHBIM IS
ONEPHBIX M KOHLEPTHBIX 3a10B 0,41; npamatudeckux 3ai10B 0,36; kuHo3asioB U ayautopuid 0,29.

V=12x24x6=1728 m®

CrnenoBarensHO,

T T = Kxlg (1 + a)V =0,41xIg(1 + 0,04)x 1728 = 1,33 cex.

2.0mpepensieM apTUKYISIIHIO:

ITpu T = 1,33 cek koapdummentsr K1 = 0,95; K2 =0,95; K3 =0,83; Ka=1,0

A =0,96x0,95x0,95x0,83x1,0x100% = 75,6 %.
CrnenoBatenbHO, apTUKYIISILIMIO MOYXKHO CUUTATh YIOBIETBOPUTEIBHOM.

3AJJAHME 1
Z[J'ISI MMOMCIICHUS, XaPAKTCPUCTUKU KOTOPOI'0 3adaHbl B Ta6J'I. 12, pacCuuTaTb U OLCHUTL ap-
TUKYJISILUIO.

Tabmuna 12
Hnousuoyanvrvie eapuanmol 3a0aHUs.
No Paszmepsl, M Haznauenne 3HayeHue
BapHaHTa JlnunHa [Iupuna Bricora TIIOMEIIICHUS K4
1 10 6 4 Aynuropust 1,06
2 12 8 6 YuTanbpHBIN 34l 1,06
3 14 10 8 Aynuropus 1
4 16 12 4 JlekIMOHHBIHN 1
3ai
5 18 14 6 Kondepenu-3an 1
6 20 16 18 Konueptasrit 1
3ai
7 22 10 14 Onepnslii 3ai 1
8 24 12 16 Kunozan 1
9 26 14 8 JIeK1TMOHHBIHN 1
3ai
10 28 16 14 Jlpamarutie- 1
CKUU 3a1
11 30 12 10 Kunozan 1
12 32 14 16 Korueprrpili 1
3ai
13 24 10 12 Jlpavarie- 1,06
CKHI 3aJT




14 26 12 18 Kunozan 1

15 28 16 15 OmnepHblif 3ai1 1

16 10 6 4 Aynutopus 1,06

17 12 8 6 YuransHbIN 3211 1,06

18 14 10 8 Aynutopus 1

19 16 12 4 JleKIMOHHEH 1,06
3an

20 18 14 6 Kondepeni-3an 1,06

21 20 16 18 Konueprreri 1
3an

22 22 10 14 OnepHbli 3a1 1

23 24 12 16 Kunozan 1

o4 26 14 8 JIeKITMOHHBIN 1
3an

25 28 16 14 Jlpamaririe- 1

CKHUH 3a

26 30 12 10 Kunozan 1

27 32 14 16 Konueprreri 1
3a1

28 24 10 12 Jlpamaririe- 1

CKHUH 3a
29 26 12 18 Kunoszan 1
30 28 16 15 OnepHbli 3a1 1

HPOEKTUPOBAHUE JIECTHHUL. METO/IbI PACYETA.

IIpumepbl NPAKTUYECKUX 32AaAHUH:

3aganue Nel.

B nByx3Ta)KHOM 4acTHOM >KWJIOM JOME IMPEAyCMOTPEHA JIECTHUYHAS KIIETKA
nuHoM 5900MM, mmpuHOM 3000MM, BBICOTOM OT yPOBHS IOJa 1-ro 3Taxka 10 ypoBHS
nosia 2-ro 3taxka 3300Mm.

BbINonHUTE pacyeT ABYXMapIIeBOM JECTHUIIbI O€3 3a0€KHBIX CTYNEHEeH, onpe-
JIEUTh YroJl YKJIOHA JIECTHUIIBI, BBICOTY CTYIIEHHU, pa3Mep MPOCTYIH, BBICOTY U rada-
PHUTHI TOBOPOTHOM IIJIOIIAIKH.

Pa3paboTaTh yepTex JIECTHULIBI U pa3BEPTKY JIECTHULIBI 10 CTEHE.

3ananue Ne2.

BbINonHUTE pacyeT BHYTPUKBAPTUPHON BUHTOBOMW JIECTHHUILIBI, UCXOIS U3 YCIIO-
BHIA, 4TO BBICOTA OT YPOBHS Moja 1-ro 3Taka A0 ypoBHs moja 2-ro 3taxa - 3000mwm,
IMaMeTp rpoema B nepekpbiTun coctasisieT 2000MM, yroa 3akpydyrMBaHus BUHTOBOM
aecTHULBI — 360°.

Onpenenuts AJIMHY MNPOCTYNU MO CPEIHEW JMHUHU JIECTHULBI U KOJIMYECTBO
CTYIE€HEU, BHIITOJHUTD YEPTEX JIECTHULIBI.



Knaccupukauus jiecTHUIL.

JlecTHUIIBI MOXKHO KJIacCH(UIIMPOBATh IO MHOTUM IMPHU3HAKAM: MO0 KOJUYECTBY MapIuei, 1o
yriay noBopota, ¢popMe CTyNeHel U METOAaM UX KpeIIeHUs, UCXOIHBIM MaTepuajaM, U3 KOTOPhIX
OHA U3TrOTOBJIEHA U T.J.

Knaccudukanus necTHull, NPUBEACHHAS HIKE, SBISETCS NPUOIM3UTENBHON M JaleKko He
NOJTHOHM. B ¢BOIO ouepe/ b B KaKJOM KJIAcCe JIECTHHUIL CYIIECTBYET OOJIBIIOE KOIMYECTBO PA3HOBU/I-
HOCTEH MX KOHCTPYKTHBHOI'O MCIOJIHEHHS U IPYTHX OTIIMYUTENIbHBIX MPU3HAKoB. OCTaHOBUM CBOM
BBI60p TOJIBKO HAa CaMbIX PACTIPOCTPAHCHHBIX BUJAX JICCTHUII.
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Puc. 1. Buowr necmnuy.

1 - npamas oonomapwesas,; 2 - npsamas 08yXmapuiesas ¢ NPOMeAHCYMmoyHol
NIOWAOKOL, 3 - NOBOPOMHASA C 3A0EHCHLIMU CIMYNEHAMU, 4 - uemeepmbobopomHas
npasas ¢ NPOMeNCYmouHoU NIOWAOKOU, 5 - NOY0OOPOMHAsL NPABASL C NPOMENCY-
MOYHOU NAOWAOKOL, 6 - BUHMOBAS TIeCMHUYA.

[To xonmMuecTBy Mapuieil JIECTHHUILBI MOTYT OBbITh OJHOMApIIEBHIMM MU MHOTOMApIIEBHIMU.
HarmoMHuM, 4TO MapI JIECTHULBI - 3TO HENPEPBIBHBIN psAJl CTYIIEHEH, pacIlONIO0KEHHBIX MTOCIIEI0BA-
TEJIBHO JPYT 3a ApyroM. Mexay AByMs M Oojiee MapliaMH pa3MelaloT MPOMEXYTOUHYIO III0IIa]-
Ky. B 3aBHCUMOCTH OT BBICOTHI 3[1aHWS W JUIMHBI JIECTHUYHBIX MapUIeH TAKUX IUIOMIAJ0K MOXET
OBITH HECKOJIBKO.



[To HanpaBneHHIO OCEBOM JIMHUU JIECTHUIBI YCIOBHO MOXHO PA3JeIUTh HA MPSAMbIE U TTOBO-
potHble. Ecau oceBast TMHUS JIECTHUYHBIX MapIIei He MEHSET CBOETO HAlpaBJeHHs], TO TaKasl JIeCT-
HUILIAa Ha3bIBACTCs MPSIMOM, HE3aBUCUMO OT TOT'0, COOPY’KAETCS JICCTHUYHAS IUIONIA/IKa UIH HET. JTO
camble MPOCThIE B M3TOTOBJICHUU M Haubosiee Oe3omacHble B HKCIUTyaTaluu jJecTHULBL. [Ipu Bcex
CBOMX JIOCTOMHCTBAaX MPSMBIC JICCTHUIIBI TPU WX OONBIION JIMHE MOTYT 3aHMMATh 3HAYHTEIHLHOE
MOJIE3HOE MPOCTPAHCTBO MOMEIICHUS, OCOOCHHO NpHU HEeOOoJbIIOM yKiIOHE. Ecnu jxe oceBast TuHUS
MEHSET CBOE HaIlpaBJCHUE, TO TaKas JECTHHUIA HA3bIBAECTCSI TOBOPOTHOM MM BUHTOBOM. B Tex ciy-
yasix, Korja Mocje JECTHUYHOH IJIOMIaJKU MapIly PacXoAaTcs B pa3Hble CTOPOHBI, TaKas JIECTHHUIIA
HAa3bIBACTCS pPACMHAIIHOM.

ma 180°

Puc. 2.

[ToBOpOTHBIE JECTHUIIBI MOTYT OBITH MPAaBBIMU M JICBBIMH B 3aBUCUMOCTH OT HAIpaBIICHUS
oceBoi JTMHUU. BBIOOP MOBOPOTA JIECTHUIIBI 3aBUCUT OT TUIAHUPOBKHU TOMEIICHHS U OTpeIesieTcs
WHIUBUIYAJIbHO B KaXJIOM KOHKPETHOM cirydae. Kpome 3Toro, B 3aBHCHMOCTH OT yIJia TIOBOpOTa
JIECTHHUIIBI MOTYT OBITh YE€TBEPTHOOOPOTHBIMHU, MOITYOOOPOTHBIMU W KPYroBbIMU. [lOBOpOTHBIE
JIECTHUIIBI COOPYXAIOT ISl DKOHOMHH TOJIe3HOW Tiomanu aoMa. OIHAKO MOBOPOTHI CHHKAIOT
yI0OCTBO TOJB30BaHUS JIECTHUIICH M Oe30MacHOCTh mepeMernieHus. [1oaToMy oOBIYHO cTaparoTcs
YMEHBIIUTH KOJWYECTBO MOBOPOTOB 10 MUHUMYyMa. CaMbIMH pacTpOCTPAHCHHBIMH JICCTHUIIAMH B
WHJUBU]1yaJIbHOM KUJIOM CTPOUTENBCTBE SBISIOTCS IBYXMAapPIIEBbIE TOBOPOTHBIE JIECTHHUIIBI.



Puc. 3. (a) uemsepmvobopomuas recmuuya ¢ NPOMeHCYmoyHOU NIOWAOKOU,
(6) uemeepmb0OOPOMHASL IECMHUYA C 3A0EHCHBIMU CIYNEHAMU.
1 - mapw necmuuywi, 2 - yuacmok 3abedxicHvix cmynereil, 3 - niowaoka,; 4 —
nepuna

[ToBOpoTHBIE JIECTHUIIBI 0€3 MPOMEKYTOUHOM IUIOIIAIKA COOPYXAIOT C 3a0€KHBIMU CTYIIE-
HAMH. 3a0€KHbIe CTYNEHHU - 3TO CTYNEHH, Y KOTOPBIX BHYTPEHHSs CTOPOHA YK€, YeM HapyxKHas.
HopmanbHas mupuHa CTynieHH B 3TOM cllydae COOMI0AAeTCs TOJIBKO B IEHTPAJIbHOM UX YacTH BAOJb
oceBoil nuHMU JecTHHLBL. [Ipu coopykeHHM 3a0€XHBIX CTYNEHEH CYIIECTBYIOT OIpeJlejIeHHbIe
OTpaHMYEHUS], CBA3aHHbIE C YAOOCTBOM M 3KCIUTyaTaluel JecTHULbl. Tak, UpHUHA CTYNEHU B ca-
MOM Y3KOM €€ KOHIIe He JJOJDKHA ObITh MeHee 10 cM, a B IeHTpaJIbHOW ee yacTh — He MeHee 20 cM.
Ecnu nectHrIla COCTOUT U3 OAHMUX 3a0€KHBIX CTYNEHEN, TO OHAa HAa3bIBAETCS] BUHTOBOM.

ITo BuIy MCTIONIB3YyEMBIX MaTEPHUAJIOB JECTHUIIBI MOT'YT ObITh O€TOHHBIMHU, METAIUTMYECKUMH,
JEPEBSIHHBIMU 1 KOMOMHMPOBaHHBIMU. BpIOOp MaTepualia 1eTMKOM UM MOJHOCTHIO 3aBUCUT OT KOH-
CTPYKTUBHOT'O PEIICHUs JIECTHULBI, AU3aHHEPCKOIO 3aMbICiIa, MECTA €€ YCTAHOBKU M YCIIOBUH 3KC-
tyatanuu. Hampumep, nepeBsiHHbIE JIECTHUIIBI HE 11€1eCO00pa3HO yCTaHABIMBATh B TOMELIEHUSX C
MOBBIIIEHHON BIAXXHOCTBIO. CPOK CIIy>KOBI TaKMX JIECTHHUI] PE3KO COKPATUTCS, a B MPOLECCE KC-
IUTyaTallMy MO/ BO3JECHCTBUEM IMOBBIILIEHHOW BIAKHOCTH MOTYT BO3HUKHYTh HEXKENIATEIbHBIC JIE-
dbopManuu U paspylieHus, Jenarpllre JeCTHUIY HeGe3onacHOU. B TakoM MecTe mpakTU4HEH co-



OpYIUTh OETOHHYIO WIIH K€ METAITMYECKYIO JIECTHHUILY, HA KOTOPYIO BJIara He TaK CHJIBLHO BO3/CH-
CTBYET.

[To KOHCTPYKTHMBHOMY HCIIOJIHEHHUIO CYIIECTBYIOT JIECTHHUIIBI C KOCOYpPaMH, TE€TUBAMU WU
BUHTOBBIE C IIEHTPAJIbHOU CTOMKOM.

TeruBamu Ha3BIBAIOTCS HECYIIUE OPYCKU WM OANTKH, K KOTOPBIM CTYIICHH PUMBIKAIOT cOO-
Ky. Ecnu sxe cTyneHu jmokarcs Ha OpyCKH WM OaKu CBEPXY, TO TaKhue OPYCKH Ha3bIBAIOTCS KOCO-
ypamu.

Puc. 4. Jlecmhuyvl c memusamu u kocoypamu
a - memuevl, 6 — KOCOYpbl.

DJIeMeHTHI JIECTHHIIL.

JlecTHUIIAa COCTOWT W3 HAKJIOHHBIX M TOPU3OHTAIBHBIX YaCTeH, KOTOPHIE COOTBETCTBEHHO
HA3BIBAIOT MapIIaMH U IUIOIIAJKaMU. B cBOO ouepenb Mapll COCTOUT M3 Hecylel O0anku (TeTuBa,
KOCOYp) M CTYIIEHEH, KOTOPBIE SBIISIOTCS OCHOBHBIMU DJIEMEHTAMH JICCTHHITBI.
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Puc. 5.Cocmasnvle wacmu necmuuybl
1 - mapw; 2 - nnowaoka; 3 - necywas oanrka (memusa), 4 - cmynemnu, 5 - om-
npasHas cmynemsv,; 6 - 8bIXOOHASL CMYNeHsb, 7 - NOOCMYNEHOK, § - NpOCMyNnb CIyneHuU.

Crynenn. [lepBas cTyneHb JIECTHUYHOIO Mapllla Ha3blBa€TCA OTIPABHOW, a MOCIEIHA —
BbIXOJHOU. OOBIYHO (hopMa M pa3Mepbl OTIPABHOW CTYNEHM OTIMYAIOTCS OT OCTaJbHBIX. Takue
CTYIICHH Ha3bIBAIOT ()pU30BBIMH. MEXTy OTHPAaBHOW M BBIXOJHOH CTYIECHSIMH PaCIIONararoTcs mpo-
MEXYTOUHBIE CTYIIEHH, KOTOPBIE M0 CBOEH (popMe MOTyT OBbITh MpsIMBIE, MIPSIMbIE CKOILICHHBIE, KIIH-
HOBH/IHbIE (WM 3a0exHble) U qyroodpassbie. [1o cBoel KOHCTPYKIMU CTYINEHH MOTYT OBbITh IJIOC-
KOCTHBIMU CIUIOIIHBIMHU, NMPO(UIMPOBAHHBIMU CIUIOIIHBIMH U CKBO3HBIMU. BepxHIOI0 ropu3oH-
TaJbHYIO IUIOCKOCTh CTYIEHEW, OCTAOILYIOCS OTKPBITOM IPU MX MEPEKPHITUH, NPUHATO HA3BIBATh
IIPOCTYIBIO, @ PA3HOCTHb BBICOT MEXAY ABYMs IPOCTYISAMH — IOACTYIIEHKOM WJIH 3arilyllIHHOU.
MoskeT TakKe BCTPETUTHCS TEPMUH «CBEC», BOZHUKILINN OT HEOOXOIMMOCTH MIPH KOHCTPYUPOBAHUU
JIECTHUI] MHOTJIa IpuberaTh K MpUeMy MepeKphITUS B TUIaHE HIKHEH MPOCTYNU MPOCTYIBIO, PAcHo-
JIO’KEHHOM BBILIE.

IIpoctynu B JIECTHUYHOM Maplle paclojaratdT CTpPOro ropusoHTanbHO. [lepennuii yron
HaKJIOHA CTYNEHEW He JoJDKeH npeBblaTh 1—1,5°. B npoTBHOM ciyyae Takue CTYNEHHM CTaHO-
BATCS onacHeIMU. M, kpome Toro, Biiara, CKaIuIMBarOIIAsCS B YIIIy MEXIY INPOCTYIBIO M MOJCTY-
NIEHKOM, B 3MMHEE BpeMsl IIPOHUKAET B LIEJIM U 3aMep3aeT, paspyuias JecTHHUIY. [ Toro 4yToOsl
nornajaoonas npu yoopke Biiara He CKarjMBajach B 00JacTH MOJICTYIEHKA U JIETKO yOUpaach, 1e-
penHssl KpOMKa MPOCTYIHU J0JKHA ObITh HEMHOTO HIKE 3a7Heil. OcoOeHHO 3TO MpaBMIIO KacaeTcs
Hapy>KHBIX JIECTHUII, HAa CTYIIEHN KOTOPBIX MOMaaeT atMmoc(hepHas Biara.

Mapm JgecTHHIbI. MapiieM Ha3bpIBalOT HENPEPBIBHBIN PsIi CTYNEHEH, PacHoJIOKEHHBIN
MEXy IBYMS YPOBHSIMM WJIM JIECTHUUHBIMHM IUTomankaMmu. ITo cBoeil nmpoekuuu B I1aHe JIECTHUY-
HbIE MapIId MOTYT OBbITh MPSIMbIE, KOCbIE U KpUBOJIMHEWHBIE. Eciy lecTHUIIA COCTOUT U3 HECKOJIb-
KHMX Mapliei, TO NepBbI Mapll Ha3bIBAIOT OTIPABHBIM, a MOCJIEIHNUN, COOTBETCTBEHHO, — BBIXO/I-
HbIM. JIMHMS, pacnosiokeHHass 0ObIYHO OCPEANHE JIECTHUYHOTO Mapliia, 0 KOTOPOH MOJAHUMAI0TCA
WIM OITYCKAIOTCS 110 JIECTHULIE, Ha3bIBACTCs JIMHUEN BCXOAa. B ciyyae KpUBOJIMHENHBIX Mapllel, y



KOTOPBIX Kpasi CTYIEHEH He SIBISIFOTCS MapaUIeIbHBIME, JIMHUS BCXOJa JOJDKHA PAcIoyiaraThCsl B
obrnactu pabouell MOBEPXHOCTH, IIUPHUHA KOTOPOM MPEBBIIIAECT MOJIOBUHY pa3Mepa MpOoCTyIH.

...... T ;I

Puc.6. 1 - gvixoonoti mapwi; 2 - omnpagnou mapui,; 3 - 1UHUSL 6CX00A.

JlectTHnuHas momagka. JlecTHUYHas IUIOIIAJAKa MpeACTaBiseT co0Oi TrOpU30HTAIbHBIN
Y4acCTOK, PACIIOJIOKEHHBIN MEXly ABYMs MapliaMH. JIeCTHUUHBIE MIIOIMAIKU MOTYT ObITh YEThIpEX-
YTOJIbHBIMU, MHOTOYTOJIbHBIMU JIM0O0 UMETh KPUBOJIMHEHHYIO (JOPMY B CBOEH TOPU30HTAIBHON IPO-
exuuu. Pazmepsl Miomaaok JOKHBI OBITE COpa3MEpPHBI € JUIMHON yesnoBedyeckoro mara. x nmunHa
OOBIYHO paBHSETCA IIMPHUHE JICCTHUYHOM KIETKH, a IMHUpHHA — MMpuHe Mmapuia. [lostomy, ecnu
HaIpaBJieHUE Maplleil B MIaHe NeprneHauKyIIpHO JpYT K APYry, TO IUIoLaika OObIYHO UMeeT (op-
My KBajpaTa, a €CJIM Maplly MapajielbHbl, TO TUIOMAAKa UMeeT (GopMy MPSMOYTOJIbHUKA UITH TO-
JTyKpyra.

IIpocBer mexay mapmamu. [IpocBer Mexay mMapiiamu (puc. 7) mpeacraBiser coboil mpo-
CTPaHCTBO, OCTAlOIIeecsi CBOOOIHBIM MEKy BHYTPEHHUMH KPasiMU JIECCTHUUHBIX Mapilel U riomnia-
nok. ITo cBoelt popme B m1aHe MPOCBETH MOTYT OBITh KBaJPATHBIMU MJIM IPSIMOYTOJIbHBIMHU, OJIHA-
KO OBIBAaIOT JIECTHHULIBI, Y KOTOPBIX MPOCBET UMEET (POopMy MapaienorpaMMa, TpeyrojibHUKa, Kpyra
WIM 2JUMIca. B MpoCcTOPHBIX MOMENIEHUSAX IPOCBET MEXKAY MapllaMU MOXET HCIIOJIb30BAaThCs B
JIEKOPAaTUBHOM ILJIaHE.



Puc. 7. Buowl npoceemos mesicoy mapwami.
a - npoceem K8aopamuoti popmwi, 6 - npoceem 0y2000pa3noil popmul,; 8 - npo-
ceem 6 ¢hopme kpyea, 1 - npoceem, 2 - aughm, 3 - necmuuunvii maput, 4 — niouwaoka.

JlecTHHYHAas KJjeTKa. JIECTHUYHON KJIETKOW Ha3bIBAlOT IMOMEIIEHHE, T/I€ PACIOIOKEHa
nectunia. CTOPOHBI JIECTHUIIBI, OTPAHUYUBAIOIIUE €€ C 00EHX CTOPOH, HA3bIBAIOT MIEKAMHU JIECTHU-
1bl. Hapy)xHas mexa JIeCTHHUIIBI 0OpaliieHa B CTOPOHY CTE€HBI, @ BHYTPEHHSISI — K KJIETKE.

JlecTHUYHAs KJIETKa C MPOCBETOM MEXKJY MapliaMH XapakTepusyeTcs: 00JbIIoi 0003pumMo-
CThIO, €€ €CTECTBEHHOE ocBelieHue 6onee rpdexktuBHo. Kpome Toro, B mpocBeTe MOXKHO pa3me-
CTUTh JIEKOPATUBHbBIE CBETUJILHUKHU WJIM JAPYTHUE 3JIEMEHTHI uHTephepa. Ho uarie Bcero B Lemsx KO-
HOMUH TIOJIC3HOM TUIOIIAIA pa3Mephl MPOCBETa CBOAAT K MUHUMYMY WJIM BoOOIIe oOxomsaTcs 0e3
npocBeTa. PexomeHayercs BbIAEPKUBATh MPOCBET MeXAy Mapmamu B npenenax 10—30 cm, kak
HanOoJiee MPUEMIIEMBIN JIJISl 3IaHUHM ¢ MaJIBIM KOJIMYECTBOM dTaxei. B 3ToM ciydae mpocBeT MOXKET
OBITH MCIIONB30BAH AJI Pa3MEIIEHUS B HEM MEPHIBHOTO OTPAXKICHUS U JEKOPATHBHBIX CBETHUIIHHU-
KOB.

Ileperopoaka niam crep:kHeBas creHa. [leperopoaka wim crepkHeBasi CTeHa — 3TO LIEIb-
Has WM CKBO3HAsl KOHCTPYKIIWS, BCTPOCHHAS MEXY JIECTHUYHBIMH MapIliaMy WIH IO IKaMHU U



paszensionas ux MOJTHOCThIO WM YacTU4YHO. [IpuMeHeHue cTep:KHEBOM CTEHbI, KaK MPaBUJIO, BbI-
3BIBAETCS MOTPEOHOCTHIO OMOPHOTO KPETICHHUS JIECTHUIIBL.

IlepuabHoe orpaxaeHue JecTHUIbI. HazHaueHne nepuabHOrO OrpaXkIeHUs JIECTHUIIBI 3a-
KIIFOYaeTcsl B o0ecreueHny 0e30MacHOCTH U CO3JIaHUsl MAKCHUMAaJIbHBIX y00CTB MpU MepeMeIieHUN
moaeit. Kpome Toro, nepuibHOE OrpakieHUE HrpaeT OOJBIIYIO POJIh B IEKOPATUBHOM O(opMIIeHUU
nectaulpl. [lepunbHoe orpaxaenue BbicoToil 90—110 cM ycTaHaBiIMBaeTcs MO KpasMm Mapuiend u
JIECTHUYHBIX IUJIOIIAJIOK: U B CBOEU BEpPXHEW YacTU JOHKHO 3aKaHUMBAThCs mopydHem. [lopydeHn
MOJKET yCTaHaBJIMBATHCS HE TOJBKO Ha OrpakJAeHUU. Eciau NeCTHUYHBIM Mapil pacroiaokeH BAOIb
CTCHBI, TO IOPYUYEHBb MOKET OBITh 3aKPETICH U Ha CTCHE.

OcCHOBHbBIE HOPMBI, IPABWJIA U TPeOOBAHUS MPHU NMPOEKTUPOBAHNH JIECTHUII.

[upuna mMapmieii ¥ MJIOMIAZ0K ONpPEACIACT MPOMYCKHYIO CIIOCOOHOCTH JiecTHUIBI. [1Iu-
pUHa OTACIFHOTO Maplila Ha3HAYaeTCs B 3aBUCHUMOCTH OT TPEOOBAHMU MOKAPHOUW OE30MacHOCTH
(aBakyaIuu) ¥ MpeIoaaraéMbIXx rabapuToB MEPEHOCUMBIX BEIICH.

MuHuMaibHAs MIMPUHA Mapuia: JUisl BHYTPUKBAapTUPHBIX JecTHULl — 800MM, s IBYX-
STAXHBIX 37aHuH — 900MM, JUIA JKHIBIX 3JaHUHM OOJNBIIEH 3TaKHOCTH — 1050MM, 171 oOlIecTBEH-
HBIX 371aHuil - 1350MMm.

MaxkcumaJjibHasi MPHHA Mapmia: JUis KUIbIX 31aHuid — 1400MM, a1 OOIIECTBEHHBIX —
2400mM.

[IupuHa JeCTHHUYHBIX IJIOIIAJOK JIOJDKHA OBITh HE MEHEE IIMPUHBI Mapllia U HE MEHeEe
1200mM.

Kosnu4yecTBo cTyneHeii B 0IHOM Maple JOJKHO ObITh HE MeHee 3 u He 6ozee 16. Hucio
CTYyNEHEH B MapIlie peKOMEHIyeTCs MpeycMaTpuBaTh HEUETHOE, TaK KaK YeJIOBEKY yJq00Hee Hauu-
HaTh Y 3aKaHYUBATh JBIKEHHUE T10 JICCTHUIIC OJHOM HOTOM — JICBOM MJIM TIPaBOM.

PexomenayeMblii yKJIOH JIeCTHUIIBI HAXOIUTCS B mipeaenax 1:2 — 1:1,75.

Pa3mepsl cTyneHedi JieCTHHI B *KIJIBIX U 001IeCTBEHHBIX 31aHusX: «H» - He O6omnee 19¢cMm,
«B» - He MeHee 26 cM. [l BHYTPUKBApTUPHBIX JIECTHUL cooTBeTCTBEHHO 20 1 23 cMm. g nox-
BAJIbHBIX U YepJayHbIX JecTHUI — 21 u 21cm.

BrbicoTa cTynmeHeii B ipeenax OJHOTO Mapilia He JIOJDKHA Pa3andaThes 0ojiee 4eM Ha SMM,
4TO 00ecrieurnBaeT paBHOMEPHBIN YKIIOH 110 BCEMY MapIily.

IIupuHa cTyneHu OCHOBHBIX JIECTHHII JOJKHA ObITh HE MeHee 250MM. [l nmecTHHI, Be-
IYIIUX B HEXKUIIbIE TIOMEIICHHUS, BEICOTA U IIMPHHA CTyMeHed MoKeT ObITh 200MM.

3al0e:xkHble CTYNEHU Ha BHYTPEHHEH TpaHUIIE MOJIE3HON MUPUHBI JOHKHBI UMEThH MPOCTYITh
mupuHoi He MeHee 100MM, a Ha cpellHel JIMHNUU Mapiia - He MeHee 260MMm.

Paaguyc KpuBU3HBI CpelHEN JIMHUKA Mapiia ¢ 3a0€KHBIMU CTYIEHSIMU JI0JDKEH OBITh HE Me-
Hee 30 cm.

BbicoTa orpaxkaenmii (mepmii) MEeXIy3TaXKHbBIX JIECTHUI TOJKHA ObITh HE MeHee 0,9M, 11
JecTHUI BBICOTON Oonee 12m — 1,1M. [Ist IeCTHUI UCTIONIB3YEMBIX NETHMH, BBICOTA OTPAXKICHHIMA
pexkomenayetcs 1,5M.

OTcyTcTBHE OrpasKaeHn TOMyCKAeTCsl TOJIbKO JJIS JECTHUL, COCTOSIIIMX U3 5 CTyNeHel u
MEHee.

MeToabl pacyeTa JeCTHHLL.
Cy1ecTByeT HECKOIBKO (hOPMYJI OIPEEIICHNS ONTUMAIBHOTO COOTHOILIEHUS! Pa3MEPOB MPO-
CTyIEl U MOJCTYIEHKOB, KOTOPBIE CIIY>KaT JJIs IPaBUIIBHOTO PACUYETA JIECTHMIL.
1. ®opmyJia, ocCHOBaHHAsl HA JAJIMHe Wara. /[nmuHa mara yenoBeka cocrasisieT ot 60 1o 66
cM. B cperHeM — 63 cM. Mcxos U3 3Toro, ya00CTBO JIECTHUIIBI OTpeienseT Gpopmyia
2H + B =63+ -3 cm.



rae B — mmpuna cryneHu,
H—sricoTa cTynenu
IIpu yBennyeHUH BBICOTHI MOJACTYNEHKA HA 1 CM Halo COKpallaTh MIUPHUHY [IPOCTYNH Ha 2
CM, TIpU 3TOM YKJIOH yBenuuutcs. [Ipu GosblieM yKiIOHE MPOCTYIb CTAHOBUTCS CIIMIIKOM Y3KOH, a
IIPY MEHBLIEM YKJIOHE — IIPOCTYIIb U3JIUILIHE ILIUPOKAS.

2. ®opmy.a yno0dcTBa MO3BOJSET ONPEAETUTh YKIOH, KOTOPbI TpeOyeT HauMEHbIINX 3a-
TPAT CUJI IPH MOABEME 110 JIECTHUILIE.
B-H= I2¢cm.

3. ®opmy.ia 6€30MACHOCTH
B + H=46+-1 cm.
besomnacHOCTh cItycka Mo JIGCTHUIIE 3aBUCUT B MIEPBYIO OYepE/Ib OT MPABHILHOTO OIpeJie-
JICHUS pa3MepoB NMpocTynH. [Ipy CIMIIKOM MaJIeHbKOW INMPHHE MPOCTYIH BO3HUKAET OIMACHOCTH
COCKAJIb3BIBAHUS HOTH, TIPH CIUIIIKOM ITUPOKOM MPOCTYIH MPHU CITyCKE YEITOBEK KaK ObI 3aBHUCACT HA
Kparo CTYICHHU.
Jliis pacdera mapaMeTpoB JICCTHUIIBI, YAOOHOU JIJIsi XOAbOBI, MPUHUMAETCS YKJIIOH MapIia B
npenenax 1:2 — 1:1,75.
3Hasi YKJIOH W BBICOTY Mapiia H, ompezenseM qIMHY €ro TOPH30HTAIBLHOTO 3aJI0KeHUs B.
[Tpu ykione mapiia 1:2 1auHa ero 3aJI0KeHUs, K IPUMEpY, ONpeAeTuTcs 1o hopmyie
H/L=1/Y
OTKy/1a

L=H*Y,
rae Y — 3HaMeHaTeIb OTHOCUTENbHOW BETMYMHBI IPUHATOIO YKJIOHA Maplia.
3areM pacCYMTHIBAETCS KOJIMUYECTBO CTYMEHEH B Mapiiie o ¢hopmyiie
X=L/B+1.
rae X — KOJIMYECTBO CTYIEHEH,
L — mymHa 3a0KeHus Mapiia.
PaznenuB BeICOTY Mapiiia Ha KOJIMYECTBO CTYIIEHEH, OJIYYUM BBICOTY cTyneHn H.
Pacuersr rabapuToB JIECTHUI] C 3a0€KHBIMH CTYIICHSIMH, BUHTOBBIX JIECTHUII, JIECTHUI[ C
4eTBepTHO00POTHBIMU MapIiamMu 0oJiee CIOXKHBIC, OHU MPUBOAITCS B CHEIHAIBLHON JIUTEpaType Mo
JICCTHHUIIAM.

PacueT BUHTOBOI1 JJ€eCTHHUIIBI

[Ipexxne Bcero, cieayeT ompeAenuTh rabapuThl MpoeMa B MEPEKPLITHH (OT 3TOTO 3aBUCHUT
JUTMHA TIPOCTYMH) M PACCTOSIHUE MEXIY JTaKaMmH (OINpeAesiseT KOJWYeCTBO CTymeHei). Takke
HEOOXOUMO TPOAYMaTh YOl 3aKpyYHWBaHUs BUHTOBOW JECTHUIIBL. [IpM MPOXOKIEHUH MOIHOTO
Kpyra 1o BUHTOBOU JIECTHHUIIE Bbl 3aKaHYMBAETE JBHKCHUE B TOM K€ TOUYKE MO TOPU3OHTAIIM, OTKYIA
€ro U Havyaiau. Eciiv Bbl CTPOUTE JIECTHULY ITOCEPEAMHE ITOMEIICHUS, BXO/l Ha JIECTHULY U BBIXOJ C
HEe MOXKHO YCTPOUTH B JIF0OOOM y100HOM MecTe. OJIHAKO €CTU BbI TUIAHUPYETE YCTAHOBKY JIECTHHUIIBI
B yIUIy WJIM BO3JI€ CTEHBI, OOpaTUTe BHUMAHUE HA HANpPAaBIICHUE BPAICHHUS U OMPEACIUTE TOUKY
BXOJIa M BBIXO/Ia C JIECTHUIIBI, BIOJHE BEPOSITHO, YTO BaM MPUAETCA OTKa3aThcsi OT 360° BpaleHus
JIECTHUIBI U B3ATh 3a OCHOBY APYroM yroi. B momMax MancapHOro THIA HYKHO Y4ECTb BBICOTY 10
MEePEKPHITHS, YTOOBI HE YIAPHUTHCS TOJIOBOW O KOHCTPYKIIMHM MaHCAp/Ibl, KaK MPHU JBMKCHUH, TaK H
IIPU BBIXOJE C JIECTHULIBI.

[Tepen cTpoUTENHCTBOM JIECTHUIBI HY’)KHO COCTABUTh MPOEKT, B KOTOPOM ONPEAEIISIOT JITU-
HY NPOCTYIIA U KOJIMYECTBO CTyIEeHel. [Ipenmnonoxum, 4To Mbl POEKTUPYEM BUHTOBYIO JIECTHHILY
¢ yriioM noBopota 360°, nuameTpom 2 1 BBICOTOM 3 M.



[Ipucrynaem K MPOEKTUPOBAHUIO JIECTHUIBI. J[JIMHA OKPYKHOCTH JIECTHHUIIBI 000pPOTOM B
360° ucuucnsercs o Gopmyne: L =2nR. J[nmuHa OKpY>KHOCTH 1O JTUHUU JBWKEHUS BBIYUCIISETCS 110
dopmyne L =2xr, re r =2R/3, Tak Kak CpeaHss TMHUS IBHKESHUS 110 BUHTOBOM JICCTHUIIE HAXOIHT-
csl Ha paccTosiHuu 2/3 paauyca jJecTHUIB. TakuM 00pa3zoM, ATMHA OKPYKHOCTH IO CpeIHEH JTMHUN
JIBIDKEeHHS cocTaBUT L =4mR/3 = 4x3,14x1000/3 = 4187 mm (4,19 m).

OTUMU BBIYUCICHUSMHU MBI MOJYYUIIU Pa3BEPTKy JECTHUIIBI, COOTBETCTBYIOIIYIO OOBIYHON
oJIHOMapIeBoil ectuuile. [Ipu BeicoTe 3Taxka (OT moJia 10 1osia) 3 M palMoOHAIBLHO TPUHSTH BBICO-
Ty mara cryneHek papHoi 150 umu 200 MM, Toraa konumdecTBo noabeMoB Oyaet 20 wm 15. Tlpen-
MOJIO’KHUM, YTO OCTAHOBWJIMCh HAa BapUaHTE JICCTHUIIHI ¢ 15 mogbemamu. s 15 mogpemMoB TpeOyer-
ca 14 crynenek, nociennss 15 cTyneHbka OJJHOBPEMEHHO CIY>KHUT JECTHUYHOW ruiomaakout. [u-
pUHY TIOCIEAHEH CTYNCHH MBI MOKEM IMPHUHSATh PAaBHON IIMPUHE JBYX PSAIOBBIX CTYNEHEH JMOO
TpeX—4eThIpex. 37eCh BaKHO MOHATh, YTO BCTYIas Ha MEPBYIO CTYMNEHb, 00Iasi BHICOTA YMEHbIIACT-
Csl Ha BBICOTY CTYIIEHH, a B JIECTHMIIAX C MOBOpoToM Ha 360° Hax rosnoBoi mutomanka. ITpu 15
MoJbeMax JIECTHHUIIbI BBICOTA KaXJOW CTyNEHbKH, moiydaercs, mo 200 mm. 3HAuuT, MpU BBICOTE
Taka 3 M MBI MOXKEM JIONMYCTHTh YCTAHOBKY TUIOMIAAKU MUPUHON B 4 ctynenu. [lonuaBmmcs Ha
YEeTBEPTYIO CTYNEHBKY, MbI TepsieM 800 MM BBICOTHI, a HaJl TOJIOBOM ocTaeTcs erle 6oiee 2 M.

Boeruucnum mmupuHy npocTynu Hallel JISCTHUILIBI 110 CpeHen JIMHUK ABWKeHus. OHa J0K-
Ha noMuuHATHCS hopmynam: 2a+b = 600...640 mm wnu a+b = 450420 mm. [loacTaBinss BBICOTY CTY-
NIEHBKU B ()OPMYJIBI TTOTy9daeM, 4TO IUPUHA TIPOCTYITH MO TepBOi (HopMyIie T0JDKHA OBITh B Mpee-
nax 200-240 mm, no BTopoit 230-270 mm. A 4TO MBI UMeeM Ha camoMm zene? JlenuMm JuMHY pa3z-
BepTkH 4187 MM Ha 14 cTynenek, noixydaem 299 Mm. 310 pazMepsl CTaHAAPTHOMN JIECTHUIIBI TIPOIa-
IOIIEICS HA CTPOUTENILHOM PBIHKE, MBI €€ HECKOJIbKO M3MEHHM, IMOCKOJIbKY CTYMEHbKa ISl TaKOM
BBICOTHI MTOIbEMA HE MPOXOJUT 1O (GopMyJiaM 3PTrOHOMHUKH — OHA CIIMIIKOM IMUpOKas. B Helt mo-
Jdy4aeTcsl yBelruyeHHas mupuHa mara (2x200+299=699 smecto 620 mm). Llenecoobpazno nosectu
KOJIMYECTBO MOABEMOB 110 17 (16 cTymeHek 1uioc miomnaaka). Toraa mupruHa IpoCcTynu COCTABHT:
4187/16=262 mm, a Bbicota noabeMoB 3000/17=177 mm. [Ipuuem 16 nogbemoB OyayT mo 177 MM, a
caMbIil IepBeIi MoxbeM Ha 9 MM HIKEe — 168 MM (168+16x177=3000 MmM). DTH pa3Mepbl CTYIEHEK
YIOBJIETBOPSIOT TPEOOBAHUSM SPTOHOMUKH M TIO3BOJISIOT HAM CJIeJaTh BEPXHIOKO MUIOMIAIKY IIHPH-
HOM 110 TSATH CTYMNEHEK, MOCKOJIbKY TMOJIHUMASICh MO JIECTHUIE, MBI MOXKEM IO3BOJIUTH ceOe ToTe-
PATH B BBICOTE /10 OTHOI'O METPA, a 3TO KaK MUHUMYM 5 MOAbEMOB.

Heo6xomumMo 100aBHUTH, YTO TMOACYET KOJIMYECTBA CTYMEHEK BEIETCS OOBIYHBIM METOIOM
non6opa. Haso mpocTo AeauTh BBICOTY 9Ta)xa Ha pa3HOe KOJUYECTBO MOJIBEMOB M CMOTPETH, KaKHe
MOJIYJarOTCs pa3Mephbl BBHICOTHI M IMUPUHBI CTYMEHEK UM KaK OHU COOTBETCTBYIOT HOPMATUBHBIM
dbopMynaMm, To ecTh MHUPHUHE ara yenoeka. Korga BbicoTa NTECTHUIIBI HE JenuTcs 6e3 ocTaTka Ha
KOJIMYECTBO MOJABEMOB C TOYHOCTHIO /10 MUJUTUMETPA, CIEAYET YBEIUYUTh WU YMEHBIIUTH BHICOTY
nepBoil ctynenu. PazHuia B pazmepax He npessimaer 10 MM, TO ecTh IPaKTUYECKU He3aMeTHa. Bee
OCTAJIbHBIC CTYNEHBKU MapIlia JOJKHBI ObITh a0COTIOTHO OJMHAKOBBIMU KaK MO IIUPHUHE, TaK U IO
BbIcoTe. HeOomblioe OTKIIOHEHHE M0 BBICOTE MEXKIY MEPBOM CTYMEHBKOW M OCTATbHBIMHU JOMYyCKa-
€TCs IOTOMY, YTO MBI HE MOXKEM KapJAHMHAJIBHO U3MEHUTH BBHICOTY ATaXka: OHA TaKasl, KaKas OHa €CTh.
Mb1 MOXEM €e HEMHOTO MOANPABUTH TOJIIWHAMU HAMOJBHBIX MOKPBHITUHA M TOJOTHATH BBHICOTY,
4yTOOBI OHA 0€3 OcTaTKa JIeTWIach Ha BHICOTY MOJIbEMOB, a €CJIM 3TO HEBO3MOXKHO, TO U3MEHUTH BbI-
COTY TepBOM CTyrmeHu. PacueT mupuHbI IpocTymel 6onee osuieH. MBI Bcerjja MOKeM ClieTKa yBe-
JUYUTH WIA YMEHBIIUTH pa3Mep JICCTHHIIB B TUTAHE, CCNIaB BCE CTYNEHbKU OJWHAKOBOW IIMPUHEI,
TeM OoJiee uTo peub ujaeT 00 ocratke He Oosiee 10 MM. B BHHTOBBIX JIECTHUIAX €IIIE MPOIIE, 31ECh
BCE CTYNEHbKH 3a0€XKHbBIE U JIENAI0TCSI OTKPHITHIMU (0€3 MOACTYNEHKOB), TO €CTh CTYNEHbKH «3abe-
raroT» Apyr noA apyra. HezHauntenbHoe yIIMpEHUE MPOCTYNEW HUKAK HE CKAXKETCS, HUXKHSAS CTY-
MEHbKA MIPOCTO YYTh TITy0xkKe «3a0€kKUT» MOJI BEPXHIOI.

[Iupuny OpoCTyNH MO JIMHUM JIBU>KEHUS ONPEICIUIIN, TENePh HAM HY)KHO PacCUUTaTh LIU-
pUHY CTyIeHU B y3Koi yacTu. CTyneHn oObIYHO HAaHM3BIBAIOT HA CTalbHYIO TpyOy auamerpom 50



MM, JUISl YBEIMYEHHS JKECTKOCTH CTOMKM M (PUKCHPOBAHHUS CTYNEHEW Ha ONpEAEICHHOM BBICOTE
MEXly CTYIIeHbKaMU BCTaBIISIOTCS CTAJIbHBIE TMIIb3bl U BBITOUEHHBIE HA TOKAPHOM CTAaHKE HIaiiObI.
CrnenoBarenbHO, OOLIMI TUaMeTp LIEHTPAIBHOM OMOPHOI croiiku Oyaer yBenuueH. Kpome Toro, B
Y3KOH 4acTu CTyrneHH OyAeT MPOCBepiIeHO OTBepcTre quameTpoM 50 MM, 4TOOBI CTyMEHbKa HE CIIO0-
MaJlach, €€ HY)KHO PaCIIMPHUTh, 100aBUB BO BCE CTOPOHBI BOKPYT OTBEPCTHUS IO pa3Mepy, PaBHOMY
onHomy nuametpy (50 mm). Takum oOpa3zom, Mogy4yaeTcs, YTO MIHUPUHA Y3KOM 4acTH MPOCTYNH B
MeCTe KperieHus K o0caaHoi Tpyde coctaBut 50+50+50=150 mm.

PaccunthiBaeM mMprHYy NpOCTYNH B NIMPOKOW YacTH cTyneHel. [[nrHa oKpyX HOCTH cocTa-
BUT: L =21R =2%3,14x1000 = 6280 mm. KonuuectBo cryneneit — 16 (17 noabeMoB). 3HaUuT, 1IU-
pUHA MPOCTYIH B IIUPOKOW YacTH cTyneHei Oyaer paBHa 6280/16=393 mm. Urtak, pacueTHbIe pa3-
Mepbl ITpocTynu cryneHeit (puc. 60) cocraBisoT B y3koi yactu 150, o nuHuM aBMXKEHUS (Ha pac-
CTOSTHUU JIBYX TpeTel paauyca) — 262, B mupokoit yactu — 393 mm. CTyneHb MOXKHO U3TOTOBUTH
10 3TUM pa3Mepam, HO B peabHOCTH (POpPMY CTYNEHH YIMPOIIAIOT, COSTUHSS JTHHUN PAa3METKH M-
POKOH M y3KOW YacTu npoctynu. PazMep mumpuHbI IPOCTYIN MO JIMHUU JIBUKEHUS IIPU 3TOM YBEJIH-
yyBaeTcs. OgHaKO 3TO MHUMOE YBEJIUYEHUE, CTYIIEHb JIEHCTBUTEILHO CTAHOBUTCS LIMPE, HO KOraa
JecTHHULIa OyZIeT MOJIHOCTBhIO coOpaHa, MMPHHA MPOCTYIH MO JIMHUU JIBUXKEHHS OyJeT paBHa pac-
4yeTHOH. CTyNeHbKH MPOCTO «3a0eryT» APYT MO ApyTa.
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Puc. 8. Pacuem pasmepos npocmynu 6UHmMo80U 1eCmMHUYbL.

He 3a0b1Baem, 4TO Moy4eHHbIE HAMU pacueTHbIE pa3Mepbl CIIPABEIIUBLI TOJIBKO JUIS paIu-
yca necTHUIbl paBHOMY 1 M. [Ipu u3mMeHeHuu paguyca J1uOO NMPU U3MEHEHUHU MOJOXKEHUS JTUHUU
JBUKEHMSI, HaI[pUMep, IPUHAB ee paBHOU R/2, pazmeps! npoctynu 6yayt npyrumu. [louemy MoxkHO



W3MEHUTH TOJIOKECHHE JIMHUU JBMKeHUSA? [loToMy, 4TO YenmoBek BOOOIE HE MOXKET HEOCO3HAHHO
XOJIUTh CTPOTO MPSAMO JIUOO 10 HAPUCOBAHHOM UM BOOOpaxkaeMo JTMHUH. B BUHTOBBIX JIECTHHIIAX,
IJIe CTYICHH KIMHOOOpa3HbIe, pa3Mep MPOCTYIH YMEHBIIACTCS OT HAPYKHON T'PAaHUIIBI JIECCTHUIIBI K
ee ueHtpy. Kak Obl MbI HEe pacCUMTBHIBAIN JIMHUIO ABM)KEHHUS, OJJTHA HOTA BCE PaBHO HJET MO IIHUPO-
KO 4acCTH CTYIEHH, APYyTas Mo y3koil. MHOrMe U3roTOBUTEIN BUHTOBBIX JIECTHUIL JIABHO MEPECTATHN
3a/lyMbIBAaThCS HAJl STUM BOIIPOCOM M JAENAIOT CBOU JIECTHUIBI ¢ mogbemamu 200 mum (14 cTynenei,
15 mogpeMoOB), a MIMPUHA TPOCTYITH Y HUX TOTy4aeTCs TAKOM, KAKOW MOJIy4aeTCsl B 3aBUCHIMOCTH OT
JuaMeTpa JIECTHUIIBL. YUeNnoBeK, MOJb3YIOUUNCS JIECTHUIICH, caM HaiiieT, rae emy yaoOHee WUITH,
OJIMIKE K Kparo WK OJIMXKE K IIEHTPY.

Bce BhIIEIpHBEIEHHBIE PACUYETHI BEJIUCH MO JIJIMHE OKPYKHOCTH U OyT. B CBA3M €O CIOXHO-
CTBIO IPUMEHEHUS 3TUX BEJIMYUH MPU HATYPHOU pa3METKE CTYIEHEH, B pacueTax Jydlle UCIOIb30-
BaTh XOpbl. J[nrHa xopabl Beruucisercs mno ¢popmyine c=2Rsina/2 . Tem, KoMy BbIUHUCICHUS C CUHY-
CaMU Ka)XXyTCsl CIMIIKOM CJIOKHBIMH, MOKHO OTKAa3aThCsl OT TAKOTO pacyeTa U CUUTATh XOPJbl PaB-
HBIMH COOTBETCTBYIOIIUM JUIMHAM JYT, HO YYTHUTE, YTO CTYIEHU MPU ITOM OYAYT IIHUPE, YeM HYKHO,
CJIEIOBATENILHO, U HABUCAHUE UX JAPYT HAJ APYroM OyAeT OOoJbIIIe.

Jlns onpenenenus pasMepa BEpXHEW CTYNEHU — JIECTHUYHOM IUIONIAIKU HY’KHO MTOHSATh, KaK
JecTHHIA OyleT OpHUEHTHpOBaHA B TOMeNIeHWH. JlecTHUIA Kpyrias, € MOXHO MOBEPHYTh Kak
YrOJHO U 00ecneunuTh YI0OHBIN 3aX0/1 Ha HEe, HO MPU 3TOM HYXKHO MPOJyMaTh, Kak CAeNaTh C Hee
BBIXO/JI. Pa3mephl TUIOMIAAKK BBIYUCIISIIOTCS, UCXO/I U3 TUIAHUPOBKH BTOPOTO ATaXKa.
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Puc. 9. Bapuanmwi pacnonoxcenus 1eCmHUYHbIX NI0OUAO0K BUHMOBLIX 1eCi-
HUY




7. BOITPOCHI 1JIs1 CAMOKOHTPOJIA

[ToHsiTHE «IIPOYHOCTH KOHCTPYKIIUU.

[TonsiTHE GKECTKOCTh KOHCTPYKLIH.

ITonsaTHE «Y CTOMYUBOCTHY.

[Toustue «bpychsa». OCHOBHBIE TEOMETPUUECKUE XapaKTEPUCTUKH Opyca.

IloHsATHE «CTEPIKEHBY.

[TonsiTue «060I0YKaY.

Cocpe0oTOYeHHBIE CUJTBI.

Pacnipenenennbie Harpy3Ku.

Cratuyeckue Harpy3kH.

0. JluHaMuueckue Harpys3KkH.

11. OpPUKIHMOHHBIE NIEPEJaYu U BAPUATOPBL.

12. Pemennas nepenayva.

13. JlaiiTe ompepaeneHue CISAYIONIMM OCHOBHBIM IapamMeTpaM 3yOuaTol mepenadu: Mpo-
¢bunbp 3yObeB, HauajdbHas W JIENUTENbHAS OKPYXKHOCTH, IIAT, MOAYJb, OKPYKHOCTh BBICTYIIOB,
OKPYXHOCTb BIIAJMH.

Boo~NoR~WNE

14. Onummre NpUHIKNI padoThl GPUKIIMOHHBIX Mepeiad U BapUaToOpoB. YKaXUTE UX JOCTO-
MHCTBA, HEJOCTATKU U 00J1aCTh IPUMEHEHHUS.

15. [TepenaToyHbie OTHOIICHUSI.

16. Llennas mepenayva.

17. UYeppsuHas nepenayva.

18. ManbsTuiickue MeXaHU3MBbI.

19. YcnoBHbIE 0003HAUEHUS, IPUHSATHIC HA MPUHIIUITHAIBHBIX CXEMaX.

20. [ToctynarensHas mapa. [lnockas napa.

21. XpanoBble MEXaHU3MBI.

22. Jatite onpezenenne MexaHudeckoi nepenaun. [IpuBenure kinaccupukanmio MexaHuye-
CKHUX Iepejiady ¥ OCHOBHBIE TPEOOBaHMS, ONIPeIEIIAONINe BEIOOP TOrO MJIM MHOTO BHJIA TEpelauu.

23. Onumure npyuHUKI pabOTHl IUTAHETAPHBIX U YEPBSIUHBIX Mepenad. YKaKuUTe UX JOCTO-
MHCTBA, HEJIOCTATKU U 00J1aCTh MPUMEHEHUS.

24. Onummre npuHIKUI pabOThI 3yO0UaThIX Mepenad. YKakKHUTe UX JOCTOMHCTBA, HEIOCTATKH
U 00J1aCTh TPUMEHEHHUS.

25. Onummre npuHIUO paboThl peMEHHON Mepefaun. Y KaKuTe ee TOCTOMHCTBA, He0CTaT-
KU ¥ 00J1aCTh IPUMEHEHHUS.

26. [TpuBenuTe MpuUMepbl U ONMULINTE MPUHIUI pabOThl MEXAHW3MOB JIBUKEHHS C OCTAaHO-
BaMH.

27. OnuirTe TpUHIUT padOTHI IETTHON TIepeaaun. Y KaKUTE €€ JOCTOMHCTBA, HEJIOCTAaTKU U
001aCTh IPUMEHEHUS.

28. Onummre NpUHIMI padOThl KYJaYKOBBIX MEXAHHU3MOB. YKaKUTE UX JIOCTOMHCTBA, He-
JIOCTaTKH U 00J1aCTh MPUMEHEHUS.

29. Onummre NpuUHOUN pabOThl KPUBOIIMITHO-IIATYHHOTO M KPUBOIIMITHO-0aTaHCUPHOTO
MEXaHU3MOB. YKaXXHUTE UX IOCTOMHCTBA, HEAOCTATKHU U 00JIACTh IPUMEHEHHUS.

30. Onummre npuHIUN paboThl 3y0YaTO-PEEYHOr0 U BUHTOBOI'O MEXAHU3MOB. Y KaXKUTE UX
JIOCTOMHCTBA, HEJIOCTATKU U 00J1aCTh TPUMEHEHHUSI.

31. Onummre npuHIUN pabOThl YEPBSYHOHN Iepenayu. YKaXHUTe ee JOCTOMHCTBA, HEJO-

CTaTKU U 00J1aCTh MMPUMCHCHU .



32. VYupyrue nepopmanuu.

33. Merox ceueHunit.

34. AOCOIIOTHOE YIJIMHEHUE CTEPKHS.

35. OTHOCUTENBHOE YIJIMHCHHUE CTEPIKHSI.

36. ConpoTuBJIcHHE MaTEepHUAIOB Kak Hayka. Llenn u 3amaum.

37. Hedbopmarus KpydeHwHs.

38. KneeBble coeTuHEHNUS.

39. [Tousitus «IIpounoctb», «KecTKoCTb», «Y CTOMYMBOCTD».

40. PacueTsl Ha TPOYHOCTH MPH KPYUCHUH.

4]. CoenrHeHns 3aMa3Koii.

42. OnemMeHTbl KOHCTpYKIUil. bpychs. CtepaxkHHU.

43. Hedopmarus nzruda. [Tonepeunsiit u3ruo.

44, Coenunaenne 3a)OpMOBKOH.

45, DneMeHThl KoHCTpYKIui. O6omouku. [1muThL.

46. Pacrnipenenenrie HopMaabHBIX HANPSKEHUM MTPU U3TrHOe.

47. Pe3p00BEIE COeqMHEHNUS.

48. Ilonstne «Harpy3ska». BHemHue cuibl.

49. Tunossle npodunu 6anok npu uzrude. OceBoil MOMEHT CONTPOTUBIICHHUS MIPH U3rHOE.
50. [ImoHOYHBIC COCTUHEHHSI.

51. CocpenoToueHHblE W pacmpeneneHHble Harpy3ku. CraTHdeckue M JUHAMHYECKHE
Harpy3KH.

52. PacueTsl Ha MPOYHOCTH TIPH U3THOE.

53. InuieBsie COSTUHEHUS.

54. [Tonstue «/ledhopmanusay». Yrpyras u rmactuyeckas aegopmarius.

95. Omnpenenenue onacHoro ceueHus: npu usrude. Iloctpoenne amropbl U3ruOAKOIUX MO-
MEHTOB JIJIsl KOHCOJIbHOM OajKu.

56. KnuHoBBIE ¥ ITH(TOBBIE COSTUHEHHS.

57. Merton ceueHuit.

58. [TocTpoenue >mtopsl U3ruOAIOIKUX MOMEHTOB IS IBYXOIOPHOM Oanku.
59. Jeranu nepenad BpamareiabHOro AsuxeHus. Ocu U Balbl.

60. Hanpspxenue. HopmanibHOe 1 KacaTtenbHOE HaNPsKEHUE.

61. [TpononbHBIif U3THO.

62. Ornopsl oceit u BasoB. [TogmmnHnka kauenust. [loammmHuKa CKOJIbKEHHUS.
63. CxeMbl ompe/ieNieHnss BHYTPEHHUX CHII YIIPYTOCTH MPU PACTSHKEHUU, TPU CKATUH, TIPU
Kpy4YCHUH.

64. Crnoxnas negopmanus. Pactspkenue ¢ u3ruoom.

65. MydTbl. Yrpyrue 371eMeHTHI.

66. JleiicTBUTENBHBIE, TPEICTHHO OMACHBIE U JOMTYCKAeMble HATIPSKEHUSI.

67. Crnoxnas nedopmanusi. U3rud ¢ KpydeHueMm.

68. Cranpaptuzanus. YHupuKanus. ArperaTupoBaHue.

69. OcHOBHBIE TUIIOTE3bI COMPOTHUBIICHUS MaTEPUAJIOB.

70. [TpoeKTHBII 1 MPOBEPOUHBIN pacueT MpU PEIICHUH MPAKTUISCKUH 3a/1a4.
71. Kareropun crangapTos.

72. Tumns! nedpopmanuii.

73. OCHOBHBIE TUITOTE3HI COMPOTHUBIICHHUS MaTEPHAIIOB.

74. B3aumozameHs1eMOCTb.

75. Jedopmarnus pactsokenus (cxarust). Pacnipenenennue HanpspKeHUH.

76. Heranu. Jletanu obuiero HazHaueHus. TpeOOBaHUS K JIETANISIM.

77. TounocTts. [lorpentHocTs.



78. AOCONIOTHOE U OTHOCUTENBHOE YAJTMHEHNE CTepKHs. 3aKoH ['yka.

79. Pa3bemHbIC 1 HEpa3beMHBIC COCTUHECHHUSI.

80. WneanbHblil 1 peanbHblii MexaHn3M. OIMUOKH NpU M3TOTOBJICHUU U COOpPKE MEXaHU3-
MOB. Buisl ommoOoK.

81. Mopyns ynpyroctu nieporo pojaa (Moayns FOura).

82. 3aKIIenoYHbIe COEIUHEHNS.

83. Comnpsiraembie aetanu. Jlonmycku U mocaiaku. Pa3zmepbl: HOMUHANBHBIN, JNEHCTBUTEIb-
HBI{, TpeIeIbHBIN.

84. KoaddurnmenT nonepeunoii nedopmaruu (Ilyaccona) mpu pacTsmkeHUU (CKATHH).

85. CoenrHeHns THOKOIA.

86. OTkIJIOHEHUs pa3MepoB: MpejesibHbIe BepxHee U HuxkHee. Jlomyck pasmepa. Ilone mo-
mycKa.

87. Cxarue. CmsiTue.

88. CBapHbIe COCTMHCHUSI.

89. [Tocanka. Bunsl mocagok. 3azop. Harsar. [Ipumeps! npumenenusi. Cucrema Bajia U CH-
CTeMa OTBEPCTHUSA.

90. PacdeTs! Ha MPOYHOCTH MPH PACTSHKEHUHU U CKATHH.

91. CoennHeHne ManKkoi.

92. IlTepoxoBarocts. Jlunusa BeicTynoB M BmnaauH. Illar HepoBHOCTEH. BblcoTa MUKpOHE-
poBHOcTeil. CpennHee apupMeTHUECKOE OTKIIOHEHHE TPOdUIIS.

93. Hedopmarus casura. PacueTsl Ha IPOYHOCTH TPU CIIBUTE.

94, [IpeccoBbie coeqMHEHUS.

95. O603HaueHue epoXOBaTOCTH HA YepTexkax.
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