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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;

- (bopmupoOBaHUIO CIIOCOOHOCTH CHHTE3MPOBATh HA0OpP BO3MOKHBIX PEIICHUH 3aaud WIN
MOJIXOJIOB K BBIMOJTHCHUIO 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, COOPY>KEHUU, 0OBEKTOB, CTOCOOHOCTEH MOATOTOBUTH IOJHBIA HA0OP JOKY-
MEHTAIIMH 110 JU3aHH-TIPOCKTY ISl €T0 peaTn3allii, OCYIIECTBIISITh OCHOBHBIC SKOHOMHYECKHE pac-

YCThI ITPOCKTA.

2. O01mme MmoJI0KeHH s

OnHa u3 0cOOEHHOCTEN MOATOTOBKU B BBICIIEH MIKOJIE - €€ CBS3b C JKU3HBIO, C KOHKPETHBIMU
3amadamu Oyaymieil nmpaktudyeckon aearenbHocTu. [lepen xadenpoit crout 3agada moArOTOBKHU BbI-
COKOKBaTH(HUIIMPOBAHHBIX KaapOB, 00JIaAAOIMUX TTYOOKUMHU TEOPETUYECKUMH 3HAHUSMHU U TpaK-
TUYECKHUMHU HaBBIKAMH IO HaIpaBlieHUIO «Jln3aifH», COCOOHBIX Ha MPaKTUKE HCIOJb30BaTh HO-
BEWIlIME JOCTHXKEHUS JUIsl COBEPIIICHCTBOBAHUS CYIIECTBYIOIIMX W Pa3pabOTKH HOBBIX W3JACIUN U
KOMILJIEKCOB.

B cBere ykazaHHBIX TpeOOBaHMI MpPU W3YYEHUU MPOQPECCUOHANBHBIX TUCIHUILINH Kadeapbl
JUTSL 3aKPETJICHUS] TEOPETUUECKUX 3HAHUM M MIPUBUTHUS CTYJIEHTaM HaBBIKOB B paboTe MO Hampasiie-
HUIO «J[M3aiiH» MPeayCMOTPEHBI PAa3IUYHbIE BHIIBI CAMOCTOSITENBHBIX 3aHATHNA. CaMOCTOATEIbHbIE
U MPAKTUYECKUE 3aHITHS CBSA3BIBAIOT TEOPHIO C MPAKTUKONW M 00ECIIEYNBAIOT BHIPAOOTKY YMEHUS U
HABHIKOB B MPUMEHEHUH MOJTYYCHHBIX CTyJEeHTaMH 3HaHHUI B mpoiiecce Oyaymiei mpodeccruoHatb-
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; BBIIOJHEHHUE TEKYIIUX J0-
MaIllHUX 33J]aHUi; ydacThe B y4eOHO-MCCIeI0BATEIbCKIX M HAyYHO-MCCIIeI0BaTEIbCKIX padoTax.
Ha npaxkTuueckux 3aHATUSAX IpeENnojaBaTelb OCYLIECTBIIAET KOHTPOJIb 32 CAMOCTOSTEIILHON
paboToil CTYEHTOB.
CamocTosATenbHOE BBINOJIHEHHE CTYAEHTaMH Pa3HOOOPa3HbIX MPAKTHUECKUX YUEOHBIX 3aia-
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

CamocTosTenbpHas paboTa CTYIEHTOB MIpe1ycMaTpUBaeT:
Ounas ¢popma o0yuenust

Ne .
u/n Buabl n popmbl camocTosiTe/IbHOM PadoOTHI
5 cemecmp
1 TemaTnueckoe JOMalIHee YTCHHE
2 [ToaroroBka pedepara.
Tewma: [IpuBog (1o Bugam)
3 [TonroroBKa K MPOMEKYTOYHON aTTECTAIIUU U €€ IPOXOKICHUE
6 cemecmp
1 Temaruueckoe ToMallHee YTeHHe
2 Hammcanue pedepara.
Tema: TumnoBbie KOHCTPYKTOPCKUE pellieHUs (Ha mpuMepe MeOenu, TPaHCIOPTHBIX CPECTB,
OBITOBBIX MPUOOPOB). IBONIOIUS (POPMBI.
3 BeinosnHenne KypcoBoi paboThl
4 [TonroroBka K MPOMEKYTOYHON aTTECTAIlMU U €€ TPOXOKICHHE
7 cemecmp
1 Hanucanwue pedepara.
Tema: « ITHHOBAIIMOHHBIC KOHCTPYKTOPCKHE PEIICHUSD.
[TpeseHTanus no reme.
2 Tematuueckoe gomainee yreHue; nuzydenue ['OCTos.
3 [TonroroBka K MPOMEKYTOYHON aTTECTAIlUU U €€ IPOXOKIACHUE

4. OpraHu3zanys ¥ pyKOBOJICTBO CAMOCTOATEIbHOI padoToii CTy1eHTOB
CamocrosrenbHas paboTa CTYAE€HTOB HaJl y4eOHBIM MaTepualoM Ha Kadeape MpoBOAUTCS

CUCTEMATUUYECKH, IJIAHOMEPHO. DTOr0 JTOCTUIaeTCsl PallMOHAIbHON OpraHM3alMed M MpaBUIBHBIM
PYKOBOJICTBOM IPENOIaBaTeIbCKOr0 COCTaBa Kaeapbl caMOCTOATENbHOI paboTOM CTYIEHTOB.
[lepen HauanoMm caMOCTOATEIHLHOW pabOThI MPENoAaBaTeNu MPOBOJAST KOHCYJIbTaTUBHBIE 3a-

HATUA CO CTYACHTAMH, HAa KOTOPBIX JAIOTCA CIICIHUAJIBHBIC MMOACHCHUA, XapaKTCPHU3YyCTCA HauOoJee



panuoHaIbHas METOAMKA €€ BBITOIIHCHHUS; ONPEIEIAIOTCS TpeOOBAaHMUS; YKa3bIBAIOTCS UCTOYHUKH U
yueOHbIe TOCOOUs; JEMOHCTPUPYIOTCS paHee BBHITIOJHEHHBIE CTYACHTaMH paboThI.

KonTtpons Tekymeit ycneBaeMocTr 00ecTieYnBaeTCs:

- IPUMEHEHHEM TECTOBBIX 3aJaHUIi;

- IPOCMOTPOM KOHCIICKTOB;

- OTIPOCOM CTY/ICHTOB Ha 3aHATHSIX.

[IpenonaBarenu 00s13aHbL:

- IIOCTOAHHO COBEPIICHCTBOBATH OpraHHU3alWI0O U PYKOBOJCTBO CaMOCTOSTEIbHON pa60T0171

CTY/ICHTOB;
- BECTU CUCTEMATHUYECKUN KOHTPOJIb 32 CAMOCTOSITEIIbHON pabOTOM CTYICHTOB;
- pa3pabarbiBaTh HanOosee 3 PEKTUBHBIC CPEICTBA, CTUMYIUPYIONIHE U 00eCIIeYNBAIONTIE

CUCTEMATHUYCCKYIO CAMOCTOSTCIIbHYIO pa60Ty CTYACHTOB Ha MPOTSKCHUU BCECI'O ICPUOJAa o6yquI/15[.

5. Temsl pedepaToB
[TpumepHbIe TeMBI pedepaToB MIPUBEICHBI HIKE.

5 cemecTp
Ipusoa

1. 'mnponpuBof

2. IlneBMoOnIprBOA

3. DIIeKTpUUECKUH TPUBO/T

4. OnT4ecKuii IpuBOA.

5. AKycTHUeCKUI PUHIUI PabOThI
6. DNEeKTpOMEXaHUYECKUI ITPUBOT
7. I'nOpuaHbIi IpUBOA

6 cemectp

TunoBbie KOHCTPYKTOPCKHE pelieHus (HAa mpumepe mMe0ejM, TPAHCIOPTHBIX CPeICTB, OBITO-
BbIX NPUOOPOB). IBOJIOLMS (POPMBI.

. MOHONMTHBIE KOHCTPYKIIUU

. PemreTuaTbie KOHCTPYKITUH

. Kapkacnas mebensp,

. PaMHbBIE KOHCTPYKITHH.

Koxyx

. Kopmycnas me6ensp,

. OyTIspHI

. KoHCOJIBHBIE KOHCTPYKLIUHT

. Tpanchopmupyrommecs (KAHETHIECKUE) KOHCTPYKITHH.
10. MonynbHBIE KOHCTPYKLIMN

11. ArperatHo-0;104HbIE KOHCTPYKIIUH,



12. BapnanTHO-KOMOMHATOPHBIE KOHCTPYKIIHH.
13. PaMHBIE KOHCTPYKIIHH.
14. O60104KOBbIE KOHCTPYKIIHH.

7 cemecTp
«/HHOBaNIMOHHbIE KOHCTPYKTOPCKHUE PelIeHUs».

. ITHHOBaIIMOHHBIE KOHCTPYKTOPCKHE PELICHUs B MeOeIu

. IHHOBaIIMOHHBIE KOHCTPYKTOPCKUE PELLIEHUS B TPAHCIIOPTE

. IHHOBaIIMOHHBIE KOHCTPYKTOPCKHE PELICHUS B MEAULIMHCKOM 000pYy/JOBaHUU
. THHOBaIIMOHHBIE KOHCTPYKTOPCKHE PELICHHUS B OCBETUTENILHBIX MPHOOpax

. IHHOBaIIMOHHBIE KOHCTPYKTOPCKHE PELICHHs B OBITOBOM TEXHHKE

. IHHOBaIIMOHHBIE KOHCTPYKTOPCKUE PELLIEHUSI B KOMIIBIOTEPHON TEXHUKE

. THHOBaLIMOHHBIE KOHCTPYKTOPCKHE PELLICHUS B OIITHKE

. IHHOBaIIMOHHBIE KOHCTPYKTOPCKHE PEILIEHUS B KAHLIEISAPCKUX U3JIETHIX.

CO~NO OIS WN -

6. TeMbl AJ1s1 MOATOTOBKHU K MPAKTHYECKUM 3aHITHSIM
U ATTECTAIMOHHBIM MEPONPUATHAM

5 cemectp

1. 3AJAYN U METO/1bl KOHCTPYUPOBAHU A

1.1. 3agaun KoHCTpyHpOBaHUsl. JJOCTHIKEHUS HAYYHO-TEXHUYECKOTO MPOTrpecca U NEPCIEKTUBBI €r0
pa3BuTHsl. MecTo KOHCTpYyHpOBaHUs B 1U3aiiH-TIpoliecce. TepMUHOIOTUsl.

1.2. OGuiast MeToAMKa KOHCTPYUPOBAaHUS. DTarbl KoHCTpyupoBanusa. Ctaguu pazpadbotku KJ|

1.3. ®ynkuus 1 KOHCTpYKIUs. PopMa U KOHCTPYKITHSL.

1.4. TunoBsle KOHCTPYKTOPCKUE PELLIEHUS.

1.5. ECK/I. Buapl U KOMIUIEKTHOCTh KOHCTPYKTOPCKOM JOKyMeHTaluu. OCHOBBI HCIOJIb30BAHUS
HOPMAaTHUBHOTO U CIIPaBOYHOI'0 MaTE€pHAJIOB.

2. OCHOBbBI TEOPUN MEXAHN3MOB

2.1. Mammnaa. Mexanusm.

2.2. CTpyKTypa MEXaHU3MOB. 3BeHbsI MeXaHU3MOB. CTeneHu cBOOObI

2.3. Kunemartuueckas napa. Kunematuueckas mnemnp

2.4. KonctpykTuBHas cxema. PalimoHanbHOCTH 001ei KOMITOHOBKU

2.5. ®yHKIIMOHAIBHBIN aHATU3, KOMIIOHOBKA (aHATUTUYECKOE KOMOMHUPOBAHUE).

3. TIPMHIAII JIEVICTBUS MAIIIMH U MEXAHU3MOB

3.1. [IpuBoa. IcTOYHUK 2HEPTUH.

3.2. IlpuHiun AeWcTBUS MallMH U MEXaHU3MOB (MEXaHUYECKUH, THUIPABINYECKHI, MHEBMaTHYe-
CKUH, 2JIEKTPUUYECKUH, SNIEKTPOHHBIE (pasino) U (HOTOAIEKTPOHHBIE aNaparbl; MAarHUTHBIA MPHH-
IIUTI JICHCTBUS, TEPMUYECKUM, ONMTHYECKUH, aKyCTHUECKHUN).

3.3. Cuiibl B MallIMHAaXx.

3.4. KILJ.

3.5. YpaBHOBeUMBaHue U OalaHCUPOBKA

3.6. OkcrutyaTamus (pydHoe 00CTYKUBAaHHUE;, MEXaHU3AIIMsT, aBTOMATHU3AITH ).

6 cemectp



1. BUJAbl MEXAHM3MOB.

1.1. PpryakHbie MEXaHU3MBI.

1.2. KynaukoBble MEXaHU3MBI.

1.3. ®puUKIHMOHHBIE MEXAHU3MBI.

1.4. 3ybuarsie (IMIMHAPUYECKHUE, BUHTOBBIC, KOHUYECKHE) MEXaHU3MBI.

1.5. YepBsiuHble MEXaHU3MBI.

1.6. IlnanerapHbie MEXaHU3MBI.

1.7. MexaHu3Mbl ¢ THOKMMHU 3BEHbSIMU (PEMEHHbBIE, 1IETIHBIC) MEXaHU3MBI.

1.8. MexaHu3Mbl JBUKEHHSI C OCTAaHOBKAMH (XpaIOBbI€; MAJIbTUNCKHE; 3B€3/]4aThI€) MEXAHU3MBI.

2. OCHOBBGI COIMTPOTUBJIEHN S MATEPUAJIOB

2.1. Ilpounoctb. KecTKOCTh. Y CTOWYUBOCTD.

2.2. Buasl nedopmanuii.

2.3. Kpurtepuu npoyHoctu. Pacuer Ha MpOYHOCTH U )KECTKOCTh
2.4. PacTshkeHUe B CKATHE.

2.5. CuBur.

2.6. Kpyuenue.

2.7. I3ru6 crepxuei

2.8. OCHOBBI MEXaHUKHU Pa3pyLICHUSI.

3. PACYET JIETAJIEM MAILIMH U [TPUEOPOB
3.1. Hexotopsble Bubl AeTasei 1 y3/10B.

3.2. Hepa3zwemHbBIC COCTUHEHUS.

CoenuHeHMe 3aKIIeNKaMH.

Coenunenne ruOKoi.

CBapHble COCTUHEHUS.

CoenuHeHHS C IPEIBAPUTEIHHBIM HATATOM.

Taiika.

KiteeBble coeMHEHMS.

CoenuHeHne 3aMa3Koi.

3adopmoBKa.

3.3. PazbemHbIe COeTUHEHMUS.

Pe3bOoBbIE CcoennHeHus

[IInoHOYHBIE M IUTUIEBBIE COEAUHEHHUS.

3y6uatsie (IUTMLEBbIE COETUHEHNS)

HITrdToBEIE COEAMHEHUS.

Kpenexxuslie uzaenus ( 00NTHI, HIypYIbl, IIMHIBKH).
3.4. Banbl 1 ocu. PacueT Ha MpOYHOCTB, )KECTKOCTD.
3.5. Onopsr .

[ToaMUITHUKY CKOIBKEHUS

Ornopsl Ha EHTpax

[ToamIMITHUKY KaueHHs.

Hanpasnstomue.

CMmaska orop M HarpaBIsSIOIINX

YrnotHeHus

3.6. My(ThI.

3.7. Ynpyrue sneMeHTHI (IPYKHUHBI).

3.8. PexgykTopsl

3.9. CranmapTHBIC JICTaIIH.



3.10. KHomnku, pyKosITKH, TAOJIWYKH [T TPUOOPOB.
3.11. YcnoBHbIE 3HaKU Ha MPpUOOPaX.

7 cemecTp

1. TUTIOJIOT U1 KOHCTPYKIIWM
1.1. Knaccuduxanust MexaHu3MOB U KOHCTPYKIUI. OCHOBHBIE THITBI KOHCTPYKIIHA
1.1.1. OcHOBHBIE THIIBI IPOCTPAHCTBEHHOU CTPYKTYPbl KOHCTPYKIIHH.
- C POCTPAHCTBEHHOM CXEMOM (MOHOIUTHBIC U PEIIETYATHIC)
- ¢ 000c00JICHHBIM 00beMOM (KapKacHbIC, KOXKYX, Kopnyc, QyTisp)
- CMEILIaHHOTO THIIA
1.1.2. Crnenuduyeckue THUIBI KOHCTPYKUUN - KOHCOJIbHBIE, TpaHC(HOpMUpYIOUIHecs (KUHETHYe-
CKHE), MOAYJbHBIE (arperaTHo-0104HbIe, BApUAaHTHO-KOMOMHATOPHBIE), MOOMIIBHBIE U JIP.
1.2. Tumpl KOHCTPYKITUH M COCTUHECHUMA.
1.2.1. Pa3bemubie (cOOpHO-pa30OpHBIC) U HEPA3bEMHEIE.
1.2.2. CocraBHble (HaOOpHBIE, CBApHBIE, KJIEEBbIE, KJICMaHHbIC) 1 MOHOJIUTHBIC (JIUTHIC);
1.2.3. CraTnuHble ¥ KUHETHYHBIE (TpaHC(HOPMUPYEMEIE);
1.2.4. KapkacHble (B T.4. paMHBIC);
1.2.5. O06ono4KkoBBIC (B T.4. IIUTOBBIC, TTAHEIbHBIC, CBOIYATHIC M 3aIIOJIHCHHBIC CHJIOBBIMH IPO-
CTPaHCTBEHHBIMH PEIIETKAMU C 3JIEMEHTaMH IONEPEYHbIMU - HEPBIOPAMH, IITAHTOYTAMHU U TIPO-
JOJBHBIMH JIOHKEPOHAMH, CTPUHTEPAMH);
1.2.6. 3axpbIThbie, OTKPBITHIE U MOITYOTKPHITHIE;
1.2.7. ABroHOMHBIE, OJIOKMPOBAHHBIE;
1.2.8. CranuoHapHbie, MOOMIIBHBIC U TTIOPTATUBHBIC;
1.2.9. Tspxenble (MaTepuagoeMKre) U 00JIeTrYeHHBIE, MAJIO-, CPEHE- U KPYITHOTaOapUTHEIE.

2. BA3OBBIE ITPUHIUIIBI KOHCTPYUPOBAHUA

2.1. PanioHasibHbIE PUEMBI KOHCTPYUPOBAHUS.

2.2. O0murre mpaBuIa KOHCTPYUPOBAHUS

2.3. DKOHOMUYECKHE OCHOBBI KOHCTPYUPOBAHUSI.

2.4. JlonroBeYHOCTb.

2.5. Hagexxaocts

2.6. CraHmapTu3anys 1 B3aMO3aMECHIEMOCTb.

2.7. Yaudukanus.

2.8. ArperatupoBaHue.

2.9. MoHOO0104HOE U MOYJIbHOE KOHCTPYHPOBAHHUE.

2.10. YHuBepcamu3ams.

2.11. Pssipl mpeqnOYTUTENIBHBIX YUCE].

2.12. llpuHIMT QYHKIIMOHAIBHOM 11€1€C000pa3HOCTH.

2.13. MopaJibHO€E CTapeHHe.

2.14. Kputepuu kadecTBa. ATTECTAINS U3 ICITHIMA.

2.15. Hopmanu3anusi.

2.16. Matepuaisl ¥ TeXHOJIOTHS. TeXHOIOTHIHOCTh KOHCTPYKIHK. OOIIue mpaBuiia TeXHOJIOTHYe-
ckoro ¢opmooOpa3oBanusi. PanronansHelii BeIOOp 0a3. IIpaBunbHas mpoctaHoBka pa3zmepos. Jlo-
nycku u nocanaku. lllepoxoBatocTs. Manas MaTepuanToeMKOCTb.

2.17. KoMIakTHOCTb.

2.18. Touck dopmbl. Dopma. TexHonornyeckas popma. ABTOHOMHOCTE (opMbl. CTPYKTYpHOCTH

(bopMmBI.
2. 19. TekTOHUKA.



2.20. ITpounocTs, [IpocTpancTBeHHAs! )KECTKOCTh. CIOCOOBI MOBBIMIEHUS )KECTKOCTH.
2.21. PeMOHTONIPUTOHOCTD, YAOOCTBO MOHTAXA.

2.22. be3onacHOCTh, OXpaHa Tpyaa ( B T.4. 3a3€MJICHHE U T.JI.).
2.23. CAIIP.

3. TIPOEKTHBIN AHAJIN3. U30BPETATEJILCTBO. METO/IbI [IOMCKA UJIEU
3.1. TpaaAULIMOHHBIN pacYEeTHBI METO/.

3.2. YpOBHHM KOHCTPYKTOPCKOI'O MBIIIJICHHUS.

3.3. [Icuxomorust KOHCTPYKTOPCKOM e TeTbHOCTH.

3.4. MeTopl ITIOMCKA UEH.

3.5. Hexotopbie METOABI KOHCTPYHPOBAHUS:

- METOJl CEKLIMOHUPOBAHMUS;

- METOJ1 U3BMEHEHUS JIMHEWHBIX Pa3MEPOB;

- MeToz 0a30BOr0 arperaTta;

- METOJ1 UHBEPCHH;

- METO/] KOMIUIEKCHOM pa3paboTKU U HepapXu3aluu

- METO/1bl BAPUAHTHOTO [TOMCKA KOHCTPYKTUBHBIX PELIEHUM U UX HArIsAHOIO MOJIEITUPOBAHUS;
- YIOPSAOYEHHBIN TIOUCK.

7. MaTepuaJbl IS IONOJHUTEIBLHOTO YTEHUSI
MAUIIMHBI 1 MEXAHU3MbI

MatuHbl 1 MEXaHU3MBI - 3TO MEXaHUYECKHE YCTPOWCTBa, OOJeryaromue Tpyl U MOBbIIIa-
IOLUE €r0 MPOU3BOIUTENBHOCTh. MalllMHbI MOTYT OBITh Pa3HOW CTENEHM CJIOXKHOCTHU - OT IPOCTOM
OJIHOKOJIECHOM Tauku 110 JIU(PTOB, aBTOMOOMIIEH, NeYaTHbIX, TEKCTHIIbHBIX, BBIYUCIUTEIIBHBIX Ma-
HIMH. DHEpreTUuecKre MalllvHbI IPeo0pas3yoT OJUH BUJ 3Hepruu B apyroi. Hanpumep, reneparo-
PBl THUPORJIEKTPOCTAHIIUM MPEoOPa3yroT MEXaHMUYECKYI0 SHEPrUI0 Majarouieid BOJbl B dJEKTpUYe-
CKYIO 3HEpruio. J[Burarenb BHYTPEHHEIO cropaHus npeoOpa3yeT XMMHUECKYI0 SJHEPTUI0 OEH3MHA B
TEIUIOBYIO, & 3aT€M B MEXaHUUYECKYIO SHEPTHUIO JBMKEHUS aBTOMOOMIIS.

Tax HazbIBaeMble paboyue mawiunsl TPeoOpa3yrOT CBOMCTBA MM COCTOSHUE MaTepUasoB
(MeTaJIOpeXylIie CTaHKU, TPAHCHIOPTHBIE MAIIMHBI) JHO00 MHGOpPMALMIO (BBIYHCIUTEIbHBIE Ma-
HIMHBI). MaluHBl COCTOAT U3 MEXaHU3MOB (JIBUTaTENIbHOTO, NEPEJATOYHOTO ¥ UCIIOJHUTENIBHOIO) -
MHOT'03BEHHBIX YCTPOMCTB, MepeNarolMX U Mpeodpasyommx cuily u aswkeHue. Ilpocroil mexa-
HU3M, Ha3bIBA€MBIH ITOJINCIIACTOM, YBEIMYHMBAECT CUILY, IPUIIOKEHHYIO K TPYy3Y, M 3a CYET ITOrO MO3-
BOJISIET BPYUHYIO MOJHUMATh TsDKEJbIE MpeaMeThl. JIpyriue MexaHu3Mbl o0sieryatoT paboTy, yBenu-
yuBasi CKOpOCThb. Tak, BeJlocuneHas Lenb, BXOsIas B 3aleIIEHue CO 3BE3JJ0YKOM, mpeodpasyer
MeJIJIEHHOE BpallleHue Tesjaneil B ObICTpoe BpallleHue 3aHero koneca. OJTHaKO MEXaHU3MBI, yBEIH-
YUBAIOIIME CKOPOCTh, JEIAKOT 3TO 332 CUET YMEHBIICHUs CHWJIbI, 4 YBEIMUYMBAIOLINE CHIIYy - 33 CUET
YMEHBIIEHUSI CKOPOCTH. Y BEJINYUTh OJHOBPEMEHHO U CKOPOCTb U CHIIy HEBO3MOXHO. MexaHU3Mbl
MOTYT Tak>K€ IMPOCTO M3MEHSTh HalpaBieHue cuibl. [Ipumep - 610k Ha KoHIIE (IarmToka: YToObI
HNOTHATH (hi1ar, TAHYT 3a LIHYp BHU3. MI3MeHeHUe HamlpaBJIeHUsI MOXKET COUYETaThCs C YBEINYCHUEM
CHUJIBI UV CKOPOCTH. Tak, TS¥KEeIbIA IPY3 MOKHO MPUIIOJHATE, HAXKUMAasl Ha pblYar BHU3.

OCHOBHBGIE [MTPUHIUIIBI PABOTHI MAIIIMH 1 MEXAHNU3MOB
OcHOBHOI1 3aK0H. XO0TsI MEXaHNU3MBI U TIO3BOJISIIOT IIOJYYUTh BBIUTPHIII B CUJIE WIM CKOPO-
CTH, BO3MOXXHOCTH TaKOT'O BBIMIPHIIIA OTPAHUYMBAIOTCA 3aKOHOM COXpaHEHUs dHepruu. B mpume-



HCHHMU K MalllMHaM W MEXaHHW3MaM OH TJIACHT: SHEPIUs HE MOXET HM BO3HHKATh, HM MCUE3aTh, OHA
MOYET OBITh JINIIb MpeoOpa3oBaHa B IPyTWe BHIBI SHEPruu win B padoty. [loaTromy Ha BbIXO/E
MAaIIMHBI WA MEXaHW3Ma HE MOXKET OKa3aTbcs OOJbIIE dHEPruu, 4eM Ha Bxojae. K Tomy ke B pe-
QIBHBIX MalIMHAX YacTh YHEPTUU TepseTCs n3-3a TpeHus. [lockoibKy paboTa MOKET ObITh MTpeBpa-
[ICHA B DHEPTHIO U HA00OPOT, 3aKOH COXPAHEHUS SHEPTUU I MAITUH U MEXaHU3MOB MOKHO 3aIlH-
catb B Busie PaboTa Ha Bxone = Pabora Ha Beixone + [lorepu Ha Tpenue. OTCl01a BUIHO, B YACTHO-
CTH, TIOYEMY HEBO3MOXKHA MaIllMHA THUIA BEYHOTO JBUTATENS: M3-32 HEM30EKHBIX MOTEPh YHEPTHH
Ha TPCHHE OHA PAaHO WJIM TI03THO OCTAHOBUTCSI.

BoIUrphbiin B cHjle WJIM CKOPOCTH. MeXaHU3Mbl, KaK YKa3bIBaJOCh BBIIIC, MOTYT IpHUMe-
HSTHCS JUIS YBEITMUCHUS CUJIBI MIIM CKOPOCTH. VeanbHbIN, WM TEOPETUYECKUN, BBIMTPBIII B CHJIC
WA CKOPOCTH - 3TO KO3()PHUIIMEHT YBEIMYEHUS CUIIBI WIIH CKOPOCTH, KOTOPBI ObLT ObI BO3MOXKEH B
OTCYTCTBHUE TIOTEPb SHEPTUHU, 0O0YCIOBICHHBIX TPEHUEM. M 1eaibHbINi BBIMTPHINI HA IPAKTUKE HEI0-
CTHKUM. PeasbHbBIM BBIUTPHIII, HAIIPUMEP B CHJIC, pAaBEH OTHOIICHUIO CHIIbI (HA3bIBAEMOW HAarpys-
KOi1), KOTOPYIO pa3BUBACT MEXaHU3M, K cujie (Ha3bIBaeMOW YCHIIMEM), KOTOpasl MPUKIAIbIBACTCS K
MEXaHHU3MY.

[TPOCTEUILIME MEXAHUW3MbI

I[Tpocrelilmne MEXaHU3MbI MOYKHO HAMTH I10- %Di,’.' D¢ _.l
YTH B JIIOOBIX OOJICe CIIOXKHBIX MAIIMHAX M MeXa-
Hu3Mmax. VX Bcero mectsh: peryar, 610k, auddepeH- A il
UAIIbHBIA BOPOT, HAKIIOHHAS IUIOCKOCTh, KJIMH H
BUHT.

Younue

Touka onopsl

Younue

RHarpyaka

Ppryar. D10 KECTKUI CTEp:KEHb, KOTOPBII
MOKET CBOOOJHO IOBOPAYMBATHCS OTHOCUTEIIBHO
HEIMOABUKHOM TOYKH, HA3bIBAEMOI TOYKOH OIOPBI.
[Tpumepom pbIyara MOTYT CIIY’KUTb JIOM, MOJIOTOK C
pacienom, Tayka, Metia. Peiyaru ObIBaroT Tpex po-
JIOB, Pa3IMYaOIIMXCS B3aUMHBIM PaCHOJIOKEHUEM
TOYEK INPUIOKEHUS HArpy3KH U YCWIMS M TOYKHU
onopsl (puc. 1). MneanbHblil BBIUTPHIIT B CUJIE PbI-
yara paBeH OTHOILIEHUIO paccTosHus DE oT Touku
NPWIOKEHUST YCUJIUS O TOYKH OINOpPHI K paccros-
HUI0 DL OT TOYKM NPUIIOKEHUS Harpy3KH J0 TOYKH
onopsl. J{ns peraara I pona paccrosinue DE o0baHO
6onbme DL, a mosTOMy HjeanbHbIN BBIUTPHIII B CH-
ne 6onbie 1. J{ns peruara Il pona uaeanbHbI BbI-
UTPBILI B CUJIE TOXKE OOJblle equHUIBL. YTO e Ka-
caercs poryara III pona, To Benmunna DE nns Hero
menblie DL, a crano ObITh, OONbIIE €IUHUIBI BbI-
UTPBIII B CKOPOCTH.

Baok. 310 Kojeco ¢ xenob60M Mo OKPYKHOCTH IS
KaHaTa WIN LeNHu. bIoku NpUMEHSIOTCS B Ipy30-
MOBEMHBIX ycTpoiicTBax. CucreMa OJIOKOB M Tpo-
COB, NpeHAa3HA4YEHHAas [UIsl MOBBIIEHUS IPY30110b-

Puc.1

Harpy:sxka

PhIYAT | POLA (TOYKA DNORLI MEXKAY YCUAMEM 1 =arpy3Kal )

Younue

Touxs
Qnophl
e Dy =

To4Ka onopbl

Harpyaka

PBIYAT 1| POOA (Harpyaka Ma:xay TOHKOH DNopab! 1 YCUAress)

Younue
Touka
onaps~ 17
) 7
Younne r \/
[~ D = f{'f f
Teruka ‘é' ) ]
CNopPs! - e /n///f/ﬁ}, 2 } \If
: AL \
Harpyzka J

Harpyaka

PBIHAT Hl PCOA (younwe mexay TOMKOn ONopsbl 1 HArPY3Koi)

PBIYAI'H 1, IT1 U 111 PO/IA

€MHOCTH, Ha3bIBaeTcs mosmcnactoM. OMMHOYHBIN OJIOK MOXXET OBITh MO0 C 3aKPEIICHHOM OChIO
(YpaBHHUTENBHBIM), THOO MOABIKHBIM (puC. 2). Brok ¢ 3aKkpenyieHHO OChlo IeHWCTBYET Kak pbryar I



poJia ¢ TOYKOM omopsl Ha ero ocH. [TocKoNbKY IMIeH0 YCHIIHS PaBHO TUIeUy Harpy3ku (paauyc Oo-
Ka), UJIeaTbHBIN BBIUTPHIII B CHJIE M CKOPOCTH paBeH 1. [ToaBmKHBIN jke OJIOK MEeHCTBYET KaK phryar
IT poma, mOCKONMBKY Harpy3ka pacrojioKeHa MEXKIy TOYKOH omopbl U ycunueMm. [lnedo Harpysku
(pamuyc 6;0Ka) BABOE MEHbIIE Tieda ycuius (quamerp Oisoka). [losTomy st moaBHXKHOTO OJIOKa

I/II[eaJIBHBII\/'I BBIMT'PBIII B CUJIC paBCH 2.

HEMOABMXHbIM NOABWXHBINA
BNOK BNOK

Yeunue

Touka
onopbt

To4ka
onope!

Yeunue Harpyaka

Puc. 2. BJIOK mooicem bbimob 3aKpenieHHbiM (VPAGHUMeNbHbIM) UIU NOOBUNCHBIM. YpasHumenvHblll
6110k deticmgyem Kak pviuae I pooa, a noosudcuulii - kaxk pviuae 1l pooa.

Boiee mpocToii crmocod onpeneneHus HAeaIbHOTO BRIUTPHINIA B CHIIE JUIs OJI0KA WIH CHUCTEMBI 0JI0-
KOB - 110 YUCJIy MapajuIeJIbHBIX KOHIIOB KaHaTa, YAECP)KUBAIOLIUX HArpy3Ky, Kak 3TO HETPYIHO cO00-
pasuTh, B3TISHYB Ha puc. 3. YpaBHUTEIbHBIC U MOJBUKHBIC OJOKH MOKHO COYETaTh IO-PAa3HOMY
JUIS yBEJIMUYEHUs BBIUTPHIIIA B cuiie. B ogHO# 060iiMe MOXKHO yCTaHOBMTH JBa, TPU WK OoJibliee
YHUCIIO OJIOKOB, @ KOHEI[ TPOCa MOXKHO MPHUKPENHTH JIMOO K HEMOJBIIKHOW, THOO K TOIBUKHON
o0oiime.
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Puc.3. [IPUHIJHTI JJEHCTBUA BJIOKA U ITOJTUCIIACTA. a - 00unounwiii 610K (¢ 00HUM mpo-
COM, NPOMAHYMBIM NO JHCE00Y eOUHCMBEHHO20 WKUBA), O - KOMOUHAYUs U3 08YX OOUHOUHBIX OJI0-
KO8 C eOUHbIM MPOCOM, 0X8AMbBIBAIOUUM 00a WIKUBA, 8 - NAPA 08YHCEN0OKOBIX OIOKOS, NO Yembl-
Ppem CnapenHulM Hcenooam KOmopvix npoxooum eounbslii 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;
npU SMOM HUICHUL - NOOBUIICHBLIL - OJOK KPENnumcs Koywem mak, Ymo e20 0Cb NepneHOUKyIspHa
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 cKkpen-
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-
JMSl ¥ HAarpy3KU PaBHbBI PauycaM COOTBETCTBYIOUIMX KoJjec. [Ipumep Takoro yctpoiicTBa sl BBIMI-
pHIlIa B CUJIE - OTBEPTKA, a JAJIsl BBIMTPHILIA B CKOPOCTHU - IITU(OBAIBHBIN 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.
CKopocCTh BpalleHusi Kojec 00paTHO MPOIMOPLHOHAIbHA UX JuaMmerpy. Eciau Mamas Bemymmas 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 ecam TOYKM MPUITOKEHHS YCUJIUSL U Harpy3Kd MOMEHSITh 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 6 npunyune mak dxce, KaKk u 60pom, Mocym 0aeamby
KaK 6blucpblil 8 cujie, mak u 8blUcPblil 8 CKOPOCHIL.

HaxkJionnas miockocTb. HakOHHAs MIOCKOCTh IPUMEHSETCS IS IIEPEMELEHUS TAKEIbIX
IpeIMeToB Ha 0ojiee BBICOKHI ypOBEHb 0€3 WX HENOCPEACTBEHHOro nojaHsTus. K takum yctpoii-
CTBaM OTHOCATCS MAaHAYChl, ICKAIAaTOPbl, OObIUYHBIEC JIECTHULIBI, a TaKXe KOHBEHEphbI (C POJIMKaAMU
JUIsl yMEHbIIEHUsI TpeHus1). neanbHblil BBIUTPBIIT B cHUJle, 00ecIieYMBaeMblii HAKJIOHHOM IMJIOCKO-
CThbIO (puC. 7), paBEH OTHOIIEHHUIO PACCTOSHHUSA, Ha KOTOPOE MEpPEeMEIIaeTcsl Harpy3ka, K paccros-
HUIO, IPOXOJAMMOMY TOYKOW NPHIIOKEHUs ycuius. [lepBoe ecTh IIMHA HAKJIOHHOW IUIOCKOCTH, a
BTOPOE - BBICOTA, HA KOTOPYIO MoHUMaeTcs rpy3. [lockonabKy runoreHy3a 0osbllie KaTeTa, HaKJIoH-
Hasl MJIOCKOCTh BCETJa JAeT BBHIMTPHILI B cuiie. Bourpeii TeM Oosblile, Y4eM MEHbIIE HAKJIOH ILIOC-
KOCTHU. DTHUM OOBSACHSETCS TO, YTO TOPHbIE aBTOMOOMIIBHBIE U JKEJIE3HbIE JOPOTH MMEIOT BUJ Cep-
IIAHTHHA: Y€M MEHbIIE KPYTU3HA JOPOTH, TEM JIErde 10 HEM MOJHUMATHCS.

Buicora

l

2
AP
N

Harpyaka




Puc.7. HAKJIIOHHAA I[TJIOCKOCTbD 0aem sviuepviui 8 culie, pasulii (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 OHA OOBIYHO HEIOJBM)KHA, U TPY3 MOA ACUCTBHEM YCHIHA
JBUKETCSA 110 HEH, a KJIMH BrOHSIOT IO/ HArPy3Ky WM B Harpy3Ky. [IpuHIMN KivHa UCHONB3YETCs 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.

VneanbHbIl BHIMIPBIN B CUJIE, 1aBaeMblil KIIMHOM, paBEH OTHOILEHHIO €ro JUIMHBI 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". M3-3a 6onpiioro Tpenus ero KIIJ{ crosb man, 4To uieanbHbli BBIMTPBILI
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
BHUHTOBAas pe3b0a MokeT ObITh JieBoil (A) wiu npasoit (B). Compsraromasicss aetainb, €CTECTBEHHO,
JIOJDKHA UMETh pe3b0y Takoro ke HarmpasieHus. [IpuMepbl mpocThIX YCTPOMCTB ¢ BUHTOBOU pe3b-
0ol - ToMKpat, 60T ¢ raikoil, MUKpOMETp, TUCKH.
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Puc.9. BUHT ¢ npamoyeonvbHotl pe3vbou - no cywecmay, HAKIOHHAS NJI0CKOCHb, MHO2OKPAMHO
obepHymast 6okpye yununopa. A - nesas, B - npasas pesvoa.

[TockonbKy pe3nda - HaKJIOHHAs TUIOCKOCTh, OHA BCET/Ia AT BBHIMTPHINI B CHIe. M eabHbIi
BBIMTPBIII PABEH OTHOIICHUIO PACCTOSIHHSI, MPOXOJAUMOTO TOYKOW MPHIOKEHUS YCWIHS 3a OJHH
000pOT BHHTA (JUTMHBI OKPYXXHOCTH), K PACCTOSIHHIO, MPOXOJMMOMY IIPH 3TOM HArpy3Koi 1o ocH
BUHTA. 32 0JIMH 000POT HArpy3Ka IMePeMeIaeTcsl Ha paCCTOSTHUE MEXIY ABYMsI COCETHUMH BUTKaAMHU
pe3bObl (a m b wim b u ¢ Ha puc. 9), KoTOpoe Ha3bIBaeTcs marom pe3nosl. [llar pe3s0bl 00BIYHO 3HA-
YUTEILHO MEHBIIIE €€ TUaMeTpa, TaK KaK WHAYEe CIIMIIKOM BEJIHMKO TPEHHE.

KOMBUHNPOBAHHBIE MEXAHN3MbI

KoMOnHUpOBaHHBIN MEXaHHU3M COCTOMT M3 JBYX WJIM OOJIBLIETO YHCia MPOCThIX. DTO HE
0053aTeNIbHO CI0KHOE YCTPOMCTBO; MHOTHE JTOBOJIBLHO MPOCTHIE MEXAHU3MBbI TOXKE MOXHO CUUTATh
KoMOuHupoBaHHbIMU. Hanpumep, B MsicopyOke UMEIOTCsSI BOPOT (pydka), BUHT (IIPOTAJIKHUBAIOLIMUI
MSICO) U KJIMH (HOX-pe3ak). CTpesaky Hapy4dHbIX 4acOB IOBOPAUMBAIOTCSI CUCTEMOM 3y0OUaThIX KOJIEC
pasHOro JuaMeTpa, HaXOAIIMXCs B 3alelJIeHUU ApYT ¢ ApyroM. OnuH u3 Hanbosee W3BECTHBIX He-
CJIO)KHBIX KOMOWHUPOBAaHHBIX MEXaHU3MOB - JoMKpar. Jomkpar (puc. 10) mpexacraBuser coOoii
KOMOUMHAIIMIO BUHTA U BOpOTa. ['010BKa BUHTA NOANMPAET HArpy3Ky, a ApPyroi ero KoHel| BXOAUT B
pe3p00BYIO Onopy. Y CHiIHe MpHUiIaraeTcs K pyKosiTKe, 3aKpeIICHHON B TOJIOBKE BUHTA. Takum oOpa-
30M, PacCTOSHUE YCUJIMS PAaBHO JJIMHE OKPY>KHOCTH, ONUCHIBAEMON KOHLIOM pydKHU. /JIMHA OKPYX-
HOCTH J1aeTcs BhIpakeHueMm 2pr, rae p = 3,14159, a r - paguyc OKpy>KHOCTH, T.€. B JAaHHOM CJIy4ae
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 OY€Hb OOJIBLION BBIMIPBIII B CHJIE, €CIU JJIUHHYIO PYYKY COYETaTh C MajbIM MIaroM
pe3s0bl. [ToaTomy HecmoTpst Ha Manbiii KITJ] momkpata (okono 25%) oH naeT GOJbIION peanbHbIH
BBIUIPBIL B CUJIE.

Harpyska

Puc.10. JJOMKPAT - npumep HecioxicHo20 KOMOUHUPOBAHHO20 MeXAHUMA (CouemaHue UHmMa u
sopoma,).

Boiurpeimn B cuie, co3gaBaeMblii KOMOMHHUPOBAHHBIM MEXaHH3MOM, PAaBEH MPOU3BEICHHUIO BBHIWT-
pHIIIEH OTAETBbHBIX MEXaHW3MOB, BXOJAIIMX B €r0 COCTaB. Tak, WII€adbHBIN BBIMTPHIII B CHIIC
(MBC) ans noMkparta paBeH OTHOIICHUIO TMHBI OKPYKHOCTH, OTIMCHIBAEMOM PYUYKOH, K IIary pesb-



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 BC paBeH OTHOLICHHUIO UTMHBI OKPYXHOCTH 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 pe3nOnl) = (OxpyxnHocTh pyukw/Illar pe3nOnr). s Gosiee CIOKHBIX
KOMOMHUPOBaHHBIX MeXaHn3MoB BeraucauTh IBC Tpynuee. [ToaTomMy /Uit HUX OOBIYHO yKa3bIBAIOT
JIUIIb PeaIbHbIN BHIUTPHIILL.

3aganue

1. Ha konnax HeBecomoro poruara aeictByror cuibsl 40 u 240 H. PaccTosiHue oT Touku orio-
pBI 10 MEHbIIEH cuiibl paBHO 6 cM. Onpenenurte JUIMHY pblyara, ecil pblyar HaXOJUTCs 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 peadbHBIE MEXaHHU3Mbl C MEXaHMYECKUM MPUBOAOM. Pa3zobparbes ¢
OPUHLIUIIOM paboThl. COCTaBUTh PaCUETHYIO CXEMY. BBINOIHUTD TEXHUYECKUN PUCYHOK.

Bomnpocsl 111 CAMOKOHTPOJIsA
1. Kakoii MexaHu3M Ha3bIBaCTCSI KOMOMHUPOBAHHBIM?
. ate onpenenenne «tuddhepeHuanTbHbIi BOPOT
. Kako#i npuBoJ Ha3bIBa€TCSI MEXAaHUUECKUM?
. Kakoii mpuBoj Ha3pIBaeTCs TUIPaBINYECKUM?
. Kakoii npuBoJ Ha3bIBa€TCSI MTHEBMATUYECKUM?
. Kako#i mpuBoj Ha3bpIBaeTCs THIPO-MEXAHUUECKUM?
. Uto Ha3bIBaIOT prIyaroM 1-ro poaa?
. [To kakuM npU3HAKaM KIacCU(DUIUPYIOT POJT phryara?

0N hn WD

I'maponpuBox

HpOCKTI/IpOBaHI/Ie l'[pOCTBﬁIIICl"O TrHaponpuBojaa

=)

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 JaBAT HA MOPILICHD, TEM BBIIIE CTAHOBHUTCS JaBIICHHE.

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 gaBneHue 6osee He MOBBIIAECTCS IPU OCTaOUIeHCs NOCTOSHHON Harpyske. OHO
CTaHOBUTCS PAaBHBIM B KOHIIE KOHIIOB COIPOTUBIICHUIO, KOTOPOE MPOTHBOJACHCTBYET TEUCHHIO KU/
KOCTH.

YcTaHOBIIEHHBIN Ha MOPIIEHb TPY3 HAYHET MOJAHUMATHCS, €CIIM CYMETh IMOJIBECTH HEOoO0Xo-
JUMOoe AJIs 9TOro AasiieHre. CKOpOCTh NOJbEMA IIPU 3TOM 3aBHCHUT OT BEJIMYMHBI 0OBEMHOIO MOTO-
Ka, MMOJBOJAMMOTO K THAPOUMIUMHAPY. Bo3Bpamasce k Puc, MOXXHO 3aMeTHTh, 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 IPOCTEHIINN THAPONPHBO/.

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

- YIIPaBIIAIOT U3MEHEHUEM HallpaBJIEHUs IBUKEHUS (TUAPOpaCIIpeIeUTENb),

- BO3JIEHCTBYIOT Ha CKOPOCTh ABMXKEHUS TMIPOLMINH/PA (IpOCccenb),

- OrPaHUYMBAIOT HArPY3KY Ha MMJIPOLMINHAPE (IPEeAOXpaHUTEIbHbBIN KilanaH),

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

I'mapounnunap (5) Harpyxen cuinoit F u nomkeH obecnieunTs JBUKEHHE B 00€ CTOPOHBI. B
otianuue oT Puc Hacoc (1) npuBoauTCs 37€Ch BO BpallleHUE C TOMOLIbIO MOTOpa (3JIEKTpOJIBUTATe-
JIs1 UM IBUTATEIISI BHYTPEHHETO CTOPAHMUS).

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

I'mapaBnnueckuit 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 TpyOONpoBoja,
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 MOPLICHh THAPOUMINHAPA B UC-
XOJTHOE TIOJIOKEHUE (IITOK BTSATUBAETCs ), a Hacoc (1) OyaeT paboTaTh B pekuMe THAPOMOTOPA.




f

Puc7
[lyrem ycTtaHoBKM oOpaTHOro kianasa (3) B HanmopHoi JuHUM Hacoca (1) uckiroyaeTcs Bo3-
MOYKHOCTB CIIMBA XHJIKOCTH M3 THAPOUMJIMHAPA (5) U, ClieIoBaTebHO, IPeIoTBpanaeTcs 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? nerctyet cuioit 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
ceuenus 2 1 400 cM?? Macio HarHeTaeTcsl ¢ TIOMOIIBIO PhIUATa, TIeUr KOTOporo pasHE! 10 1 50 cwm.
(Tpenuem, BecoM MOPIIHEH U pblyara nmpeHeopeysb. )

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

KonTpoJibHbIe Bonpockl

Kakue napameTps! BIMSIOT 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 NPUHIUN PpadOTHI MaIIMH

1o npuHIMIY AEWCTBYS MTHEBMOLMIMHIPBI 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 JeHCTBUS ¢ (PPOHTANIBHOM
BO3BpATHOM MPYKUHOM 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 LMUIMHIP B COCTOSTHHE 2. TIpU cOpoce AaBICHUS C LIJIMHAPA
OH IIEPEeXOAUT B COCTOsiHUE | Oarojapsi yCHIIMIO BO3BPATHON NPYKUHBI

IloBeneHne OJHOCTOPOHHETO LMIMHApPA C 33aJHEH MPYKUHOW AHAIOTMYHO LWJIMHIPY C
(GpOHTAILHOM, TOJILKO COCTOSIHUS | ¥ 2 MEHSAIOTCS MECTaMHU.

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

[unuuap JpyXCTOPOHHETo AEHCTBHS Oy/leT HaXOAUTCS B COCTOSHUM 1, KOrja JAaBieHHe Io-
JIJAaHO Ha BEPXHEE COEMHEE, A HI)KHEE COEIMHEHHE CBA3aHHO ¢ aTMOc(hepoit.

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

[IpenmyiiecTBOM LHUIMHIPOB JABYXCTOPOHHETO JEHCTBUS ABISETCS TO, YTO OHM UMEIOT 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 H300paXkeH 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 IIMIIMHAPHI 6 cooliatorest ¢ atMocepoit At. Peraaxnas
nepeaaya 9 npu 3TOM yaep)kuBaeT OammMaky ¢ kosoakaMu 10 Ha onpeaeseHHOM pacCTOSTHUM 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 MUTATEeNbHOW MarucTpainu 3 yepe3 KpaH MallMHUCTA 4, TOPMO3HYIO MarucTpaib 5
MOCTYTAeT B MWIMHJP 6, epeABUTas MOPIICHD 7 CO MITOKOM 8 M CBS3aHHYIO C HUM PBIYQXHYIO TIC-
penauy 9 u npmxumasi KOJOJKH K KOJIECaM.

[Tepemerenue pyvku KpaHa B TOJIOKEHUE TIEPEKPhITH I TPUBOIUT K OTKITFOYCHUIO TIIaBHO-
ro pe3epByapa OT MarucTpaiu 5 u MuIMHApa 6. Bes cucteMa octaeTcss B 3aTOPMOXKEHHOM COCTOSI-
HUY, IPUYEM YTEUKH BO3TyXa M3 TOPMO3HOTO IMJIMHJIPA HE BOCTIOTHSIOTCSI.

DTOT TOPMO3 Ha3bIBAETCS HEABTOMATHYECKUM TOTOMY, UYTO MPHU pa3pbiBe Moe3na (pasbenu-
HEHUM PYKaBOB) TOPMOXKCHHSI HE TIPOUCXOIMT, CXKATHIH BO3AYX YXOJHT U3 CUCTEMBI B aTMOChepy.
Topmo3 sBHsieTCS TPSIMOJCHCTBYIOIUM W HEUCTOLIUMBIM, TaK Kak TOPMOXKEHHE MPOUCXOAUT 3a
CYET TOJ[auH CKAaTOTr0 BO3AyXa HETMOCPEIACTBEHHO U3 TIIABHOTO pe3epByapa M MMEETCs] BO3MOXKHOCTh
BOCTIOJTHUTH YT€UKH BO3/1yXa U3 [IUIHH]IPOB.

I[MHeBMaTH4YecKas MOIBECKA ABTOMOOMJIS

IMueBMaTH4yeckas moaBecka (0OMXOJHOE Ha3BaHHE — MHEBMOMOABECKA) — BHJI OJBECKH,
00eCIeUnBarOIINIA PETYIHPOBAHUE YPOBHS Ky30Ba OTHOCHUTEIIBHO JOPOTH 3a CYET NMPHUMCHCHUS
MTHEBMATUYECKUX YIPYTHX 2JE€MEHTOB. B HacTosee BpeMsi THEBMaTHYecKas MO/IBecKa yCTaHaBIH-
BaeTCS B KAUECTBE OMIIMM Ha HEKOTOPHIX MOJCIISIX aBTOMOOMIIEH OM3HeC-K1acca U OOJIBIIUX BHEO-
poxuukax (Hanpumep, Volkswagen Touareg, Audi Q7). ITo cBoeit cyTu MHEBMOIOBECKA HE SIB-
JISICTCSI OT/ICTBHBIM BHJIOM TIOJIBECKH aBTOMOOMJIS, T.K. MOXKET OBITh peaylM30BaHa CO MHOTHMHU KOH-
CTpyKUusMHU mojiBecok (Mak®epcoH, MHOTOpBIYaKHAs TIOJIBECKA U JP.).

OCHOBHBIMH MPEUMYIIIECTBAMH ITHEBMATHYECKOW IMOJABECKH SBJISFOTCS KOM(DOPTAOSITHHOCTS,
reoMeTpHUecKas MPOXOJUMOCTh M 0€30MacHOCTh aBTOMOOWIsA. [IHeBMoOmoOaBeCcKa, Kak MpaBUIIO,
MPUMEHSICTCS B KOMOWHAIIMM C aBTOMATHYECKH PETyJIUPYEeMBIMH aMOpTH3aTopaMu. Takas KOH-
CTPYKIIMS HA3bIBAETCS aJaNTUBHAS MHEBMOIIOBECKA.

[THeBMaTHYeCKast OIBECKA MMEET CIIeAyIoIIee 001ee yCTPOicTBO:



http://www.pomogala.ru/2tormoza_images/page_2_pramod.JPG
http://systemsauto.ru/pendant/mcpherson.html
http://systemsauto.ru/pendant/multilink.html

. ITHEBMATUYECKHUE YIIPYTHUE SJIEMEHTBI HAa KaXKJ10€ KOJIECO;

. MOJ1yJIb [TO/IaYH BO3/1YXa;

. pecusep;

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

ITHeBMaTH4YecKHid yNPYIruii 3J1eMeHT BBINOJHIET OCHOBHYIO (DYHKIHIO MOJBECKH — MOJI-
JiepKaHue OTPe/IeJIEHHOTO YPOBHSI Ky30Ba aBTOMOOWIISL. DTO IOCTUTAETCS ITyTEM M3MEHEHHUS J1aBJie-
HUS ¥ COOTBETCTBYIOLIETO €My 00beMa BO3/1yXa B YIIPYTUX dJIEMEHTaX.

Cxema MHEBMAaTHYECKOT0 YIIPYrOoro 2JIEMEHTa

[IHeBMaTHYECKU YIIPYTHHA 3JIEMEHT COCTOMT M3 KOpIlyca C HaIpaBIAIOLIECH, MaHXETbl U
nopuiHs. KOHCTpYKTMBHO NMHEBMATHYECKUN YIPYTHH 3JEMEHT MOYKET M3TOTABIMBATHCA CO BCTPO-
€HHbIM aMOPTHU3aTOPOM WJIA YCTAaHABIIMBATBHCS OTHEIBHO. YIPYIHH diie-
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 oga4u BO34yXa CIYKUT JUIS IUTAHUS YOPYIHX DJIEMEH-
TOB BO31yXOM. OH BKJIIOYAET:

. AIIEKTPOJIBUraTElb;

o KOMIIPECCODP;

o OCYLIUTENb BO3IyXa.

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

PecuBep npesncrasnsier co0oit pe3epByap I BO3yXa U 00ECIIEUMBAET PEryIupOBaHUE J10-
POXKHOTO TMPOCBETA MPH ABMKEHUU HA HEOONBIION CKOPOCTH Oe3 BKIIIOUEHUSI KOMIIPECCOPa, a TaKKe
KOPPEKTUPOBKY IMOJOKEHUS Ky30Ba Ha CTOSTHKE.

PerynupoBanue ypoBHsS Ky30Ba OTHOCUTEIIBHO JOPOTH OCYLIECTBIISIETCS C MOMOILBIO JIEK-
TPOHHOI CHCTeMbl YIPaBJIeHUN, KOTOpas BKIIOUAET BXOJHBIC JATYMKU, OJIOK YIPABJICHHUS U HC-
MTOJIHUTEIIbHBIE YCTPOUCTBA.

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

Baok ynpasieHnusi mpeoOpa3yeT 3JIEKTPUUECKUE CUTHAIBI BXOJHBIX JaTYUKOB B YIIPaBIIsi-
IOII[E BO3/CHMCTBUS Ha UCIOJIHUTENbHBIE YCTpOHCTBA. B cBoeil paboTe 610K yrpaBieHUs B3aUMO-
JEUCTBYET C OJIOKaMH CUCTEMBI YIIPABIICHUSI IBUTATENIEM, CUCTEMBI KYPCOBOW YCTOWYHUBOCTH.

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

. KJIallaHbl THEBMATHYECKUX YIIPYTHX JIEMEHTOB (co30aHue 0asneHust);
. BBIITYCKHOM KJjIaraH (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 MOABECKE peaTM30BaHO, KaK MPABUJIO, TPU AJITOPUTMA YIIPABICHUS:
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. ABTOMAaTUYECKOE MOJICPKAHUE YPOBHSI Ky30Ba;

. MPUHYIUTEIBbHOE U3MEHEHNE YPOBHS Ky30Ba;

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

ABTOMATHYECKOE IMOJJepKaHHe ONpPeNeJeHHOI0 YPOBHSI Ky30Ba B ITHEBMaTHYECKOUN
MOJIBECKE OCYIIIECTBISIETCS HE3aBHCUMO OT CTEIICHH 3arpy>KEHHOCTH aBTOMOOMIIS. JlaTyuku ypOBHS
KY30Ba IIOCTOSIHHO M3MEPSIOT PACCTOSIHUE OT KOJIEC 10 Ky30Ba. Pe3ynbTaThl H3MEpEHUN CpaBHUBA-
IOTCS C 3aJIaHHON BenmuuHOW. [Ipu pacxoXKIeHUH MOKa3aHWA 3JIEKTPOHHBIN OJIOK YIpaBJICHUS 3a-
neiicTByeT HeoOXO0IMMBbIE MCIIONHUTEIbHBIE YCTPOMCTBA: KJIalaHbl YIIPYTUX 3JI€MEHTOB AJIs 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 BEILIEH, KOTOPBIA PEAIM3YETCS HAa HEMOJBUKHOM 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 MOCJIEIOBATEIBHO OT IMOBBIILIEHHOTO K HOMUHAJIIBHOMY U J1a-
jee, ¢ pOCTOM CKOPOCTH, K MOHMKEHHOMY. [Ipyu CHUXkEHUU CKOPOCTH cucTeMa MEPEBOAUT IOJIOXKeE-
HUE Ky30Ba U3 MOHM)KEHHOTO B HOMUHAJIBHOE.

[IpuMeHeHue peryaupyeMblx aMOpPTHU3aTOPOB 3HAYMUTENIBHO PACIIMPAET XapaKTePUCTUKU
ITHEBMATHYECKOM MOJIBECKH.




3aganue
I/ICHOJIB?;}UI B3pBIB cxeMy U HAaNMMCHOBAHHC neTaneﬁ 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 MpOEMa.
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JABepb maccaxkupckas apycrsopuaras I1A3 4230

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

Koxyx HanpaBasioneii poiuka nepeasneit 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 HanpasJIAOLIETO POIMKA JBEPU

[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 HapyxHas 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 maccaKupCcKou 1Bepu
CrekJio maccaxupcKkoi ABepu

[Ipoduns kperuieHus: YIJIOTHUTENS BEIOMOW CTBOPKHU
TOPU30HTAJIbHBIA BEPXHUI

VIIOTHUTEINb BeOMO# cTBOpKH BepxHuii (ITP-265)
ITpoduib kpeneHus yrniaoTHUTENS
[Tpoduiib kpeneHus yrniaoTHUTENS

VY110THUTENb TacCaKUPCKOU Bepu BepTuKanbHbIN (I1P-
261)

VYIUIOTHUTENb MacCaXUPCKON aABepH BepTHKaIbHBIN (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)

[Tpoduns kperuieHus yaoTHUTENSI TOPU30HTATBHBIN
[Tpoduns kperieHus yaoTHUTENSI TOPU30HTATBHBIN
[Tpoduns kperieHus yaoTHUTENSI TOPU30HTATBHBIN

YnoTHuTeNnb BeAylled CTBOpKM BepTuKainbHbId (IIP-
263)

[Inactuna

Bydep maccaxupckoit 1Bepu

Ornopa nacca>kupckou ABEpU 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 MTHEBMOLMIUHAPA.

5. Kak xnaccupumupyroT MHEBMOIVMIIHHIPHI TIO IPHHIIAITY ISHCTBUS.
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-




TUI0 B MEXaHUYECKYI0, UM B TOPMO3HOM (T€HEPATOPHOM) pPEKUME, TPeoOpasyst MOJBOAUMYIO Me-
XaHUYECKYIO SHEPTHIO B 3JIEKTPUUECKYIO.

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

Pexum pekyrnepaTuBHOTO T€HEPATOPHOTO TOPMOXKEHHS; B 3TOM pexume (pucl.0) kuHeTH-
YyecKasi PHEprus, 3araceHHas B JBIKYILUXCS 3JEMEHTaX MEXaHWYEeCKOW CUCTEeMbl, MJIU MOTEHIU-
aNbHAs SHEPTHs, OTOMpaeMas oT pabodero oprana (HampuMmep, B peKUME CITyCKa Ipy3a), IOCTyIaeT
Ha BaJl AJIEKTPOABUTATENs U MPeoOpa3yeTcss UM, KaK T€éHepaTopoM, B SJIEKTPUUECKYIO SHEPIHI0, KO-
TOpasi 3a BBIUYETOM IOTEPh B 3JEKTPUUECKON MAIIMHE U MpeoOpa3oBareie OTIACTCA B IMUTAIOUIYIO
CETh; B OTOM PEXHUME 3JIEKTPOJBUTATENh paboTaeT Kak TeHepaTrop HapaulebHO C MUTAIoLIEH ce-
Th10. Takol pexkrM TOPMOKEHUS SHEPTETUICCKH SBISETCS HanOoJee 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 HA Baj 3JCKTPOJBUTATENS, 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 quarpaMMbl peKUMOB paOOTHI AJIEKTPOIIPHBOIA

PexxuM mpoTHBOBKITIOUEHHUS; B TOM cllydae JABUTATEINb, BPAIIAIONIUNACSA B OJTHOM HampasJe-
HUH, C LIETTbI0 TOPMOXKEHHS BKJIFOUAETCS B APYrOM HAIIPaBJICHUU; ABUTATENb IPU STOM MOTPeOIseT
ANEKTPUYECKYIO SHEPTHIO U3 CETH M MEXAaHWYECKYIO DHEPTHUIO TOPMOXKEHHUS, TTOCTYIAIOIIYI0 Ha BaJl
anekTpoaBuratens (cM. puc.2,r). CymmapHas SHEprus pacXoAyeTcsl Ha IOTePHU B JIEKTPOIABUTATENE
U B COIMPOTHUBJICHHSIX, BKIIOYEHHBIX B IIEMHM OOMOTOK MAIIMHBI; 3TOT PEXUM XapaKTEPU3YeTCs
OOJBIIMMHU MTOTEPSIMU YHEPTHH.

OO01ue cBeIeHUs 0 HEPETYIHPYEMOM DIIEKTPOTIPUBO/IEC

[Tox HeperymupyeMbIiM OyeM MOHUMATD JIEKTPOMPUBO, PAOOTAIONINN C TTOCTOSTHHOU (VTN
M3MEHSIOIIENCS B HE3HAUUTENIbHBIX MpeJenax) CKOPoCThio BpaileHus. K HeperynmupyemMbIM MpuBO-
naM OyzieM TakyK€ OTHOCHUTD JICKTPOIPUBOIBI C MHOTOCKOPOCTHBIMU ACHHXPOHHBIMH JIBUTATEIISIMU
Y C aCHHXPOHHBIMU (Da3HBIMU JIBUTATENISIMU C PETIEHHO-KOHTAKTOPHBIM YIIPABICHUEM.



Haubonee pacnpocTpaHeHHBIMH THIIAMU HEPETYIUPYEMBIX 3JEKTPOIPUBOJOB SBISIOTCS DJIEKTPO-
MPUBOJIBI C KOPOTKO3aMKHYTHIMU (K.3.) aCHHXPOHHBIMH JBHUTaTENISIMH, C ACHHXPOHHBIMH JIBUTaTe-
JSIMH € (pa3HBIM POTOPOM, A TAKIKE DIEKTPOIPUBO/IBI HA 0a3€ CHHXPOHHBIX JABHTATEIICH.

BbIBOP 3JIEKTPOABUTI'ATEJISA

Pacuer snekTponpuBoaa Mo 3aJaHHON I'Py30MOJABEMHOCTH B MEPBOM MPHUOIMKEHUHM HaAuu-
HAIOT C OTIPEJICJICHUS] CONPOTHUBIICHHUS HA BTy AJIEKTPOABUTATEIS.

MOMEHT COIPOTHUBIIEHUS Ha Baly 3JIEKTPOIBUraTels 3aBUCUT OT Beca IOJHUMAeMOro rpysa
U OIPEJIEIISIETCS CIEAYIONNM BBIPAKCHUEM:

r7le m — rpy30MnoAbeMHOCTh MEXaHNU3MA;

Db — nuametp rpy3oBoro 0apabana;

| — oOIiee mepeaTouyHOe YUCIO MEXaHU3Ma,;

- pabouwnii KI1J] mexanusma;

MoMeHT Ha Bally JIEKTPOIBUTATEIIS IPU OITyCKAHUU TPy3a:

WJIM YaCTOTHI BPAIICHUS

MOIIHOCTB AMEKTPOIBUTATENS TIPH TTOABEME Tpy3a:

MOITHOCTb 3J€KTPOBUTATENS IIPU OMYCKAHUU Tpy3a:

[To karamory BeIOMpaeM JABUTATENb C HOMUHAIbHON MOIIHOCTHIO Ha 10-20% mpeBbImIaronie
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 3acTtpornku u pacctponku rpyza — 90 cek.

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

351ech - MOUTHOCTH JIEKTPOABHUrATENs ISl MPOJOKUTEIEHOCTH pekuMa paboTsl (= KBT).
[To pacueTHOMY 3HaUY€HHIO MOIIHOCTHU BHIOMPAIOT JBUTATENh, HOMHUHAJIbHAS MOIIHOCTH KOTOPOIO
npesbimaet pacyetnyro Ha 10-20%.
Bei0upaem aiiekrpoasurareib Tuna 441805S2Y3 (¢ 06ayBom 3aKpbITOr0 THIIA) ¢ MapaMeTpa-

MH:
Yuciio map mosrocoB 2
Momaocts P, kBT 22
Yacrora BpariieHus n, 00/MuH 2900
MaxkcuMaJIbHBIN MOMEHT|2,2
Myaxe/ MHOM, Hwm
MuHUMaIIbHBII MomeHT |1
M s/ MHOM, Hwm
[TyckoBoii  MoMeHT Muyer/Miow, 1,4
Hwm
MowmeHT unepuuu J, KI"M? 0,023
Pexxum pa6ots! (I1B, %) 6
Hanpsokenue U, B 220B, 380B
Yacrora npombinuieHHas f, ' 50
KII n, % 88,5
ITyckoBoit Tok mipu 380B I/ luow, A|7,5
Cos ¢ 0,91
Kputnueckoe ckombxeHue Sgp, % |12
HoMuHanmbpHOE CKONBKEHHE Spowm, 2,3
%
Yacrorta BpaIICHUS
Tum MormHocTs 06/MUH HOMHUHAJIbHAS
B yrioBas
ABUTATCIIA | KDT aCHHXpOHHAas CKOpoCTb, 1/c
(HOMUHaNbHasT)
4A180S2V¥3 |22 3000 303,5
YUCIIO  |radapuTHBIE  Pa3- yCTAaHOBOYHBIC U MPUCOEIUHUTEIbHBIE pa3MEPHI
TIOJTFOCOB | MEPHI
2 lso |hs dso |I l10 31 |ds dio |b1o h
624 430 358 |110 178 10842 15 254 160




7. BOITPOCHI 1JIs1 CAMOKOHTPOJIA

[ToHsiTHE «IIPOYHOCTH KOHCTPYKIIUU.

[TonsiTHE GKECTKOCTh KOHCTPYKLIMH.

ITonsaTHE «Y CTOMYUBOCTHY.

[Tousitue «bpychsa». OCHOBHBIE TEOMETPUUYECKUE XapaKTEPUCTUKH Opyca.

IloHsITHE «CTEPIKEHBY.

[Tonsitue «060I0YKaY.

CocpeaoTOYeHHBIE CUJIBI.

Pacnipenenennbie Harpy3Ku.

Cratuyeckue Harpy3kH.

0. JluHaMuueckue Harpy3KkH.

11. OpPUKLIHUOHHBIE NIEpEJaYu U BAPUATOPBL.

12. Pemennas nepenayva.

13. HaiiTe ompeneneHue CIEAYyIOIIMM OCHOBHBIM MapaMeTpaM 3yO04aTod mepemadu: Mmpo-
¢bunbp 3yObeB, HauajdbHas W JIEIUTENbHAS OKPYXKHOCTH, IIAT, MOAYJb, OKPYKHOCTh BBICTYIIOB,
OKPYXHOCTb BIIQJMH.

Boo~NooR~WNE

14. Onummre NpuUHIKN padoThl GPUKIIMOHHBIX MEpeiay U BapHATOPOB. Y KAKUTE UX JIOCTO-
MHCTBA, HEJOCTATKU U 00J1aCTh IPUMEHEHHUS.

15. ITepenaToyHbie OTHOIICHUSI.

16. Llennas mepenayva.

17. YeppsuHas nepegayva.

18. ManbTuiickue MeXaHUu3MBbl.

19. YcnoBHbIE 0003HAUEHUS, TPUHATHIC HA MPUHIIUITHAIBHBIX CXEMaX.

20. [ToctynarensHas napa. [lnockas napa.

21. XpamnoBble MEXaHU3MBI.

22. JaiiTe onpezenenne MexaHudeckoi nepenaun. [IpuBenure kinaccupuKauo MexaHude-
CKHUX Iepefiady 1 OCHOBHBIE TPEOOBaHMS, ONIPeIEIIAONIIe BEIOOP TOrO MJIM MHOTO BHJIA TTEpelauu.

23. Onumure npyuHUKI pabOTHl IUTAHETAPHBIX U YEPBSIUHBIX Mepenad. YKaKuUTe UX JOCTO-
WHCTBA, HEJIOCTATKH U 0071aCTh MIPUMEHEHHUS.

24. Onummre npuHIUI pabOTHI 3yOUaThIX Mepenad. YKaXHUTe UX JOCTOMHCTBA, HETOCTATKH
1 00J1acTh IPUMEHEHHUS.

25. Onummre npuHIUO paboThl peMEHHOW Mepefaun. Y KaKuTe ee TJOCTOMHCTBA, HeJ0CTaT-
KU U 00J7aCTh IPUMEHEHHS.

26. [TpuBenuTe MpuUMephbl U OMUIIUTE MPUHIUI PaOOTHl MEXAHU3MOB JIBUJKEHUS C OCTAaHO-
BaMH.

27. OnuirTe TPUHITUT paOOTHI IIETTHON TIepeIaun. Y KaKUTe ee JOCTOMHCTBA, HEJJOCTAaTKU U
00yacTh MPUMEHEHHUSI.

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

29. Onummre NpuUHOUN pabOThl KPUBOIIMITHO-IIATYHHOTO M KPUBOIIMITHO-0aTaHCUPHOTO
MEXaHU3MOB. YKa)KUTE UX IOCTOMHCTBA, HEAOCTATKU U 00JIaCTh IPUMEHEHHUS.

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

31. Onummre npuHIUN paOOThl YEPBSYHOHN Mepenayu. YKaXHUTe ee JOCTOMHCTBA, HENO-
CTaTKU ¥ 00JIaCTh MPUMEHEHUSI.

32. VYupyrue nedpopmanuu.

33. Metoxa ceuenmii.



34. AOCONIOTHOE YIUTMHEHUE CTEPHKHSL.

35. OTHOCUTENBHOE YAJIMHEHHUE CTEPIKHSI.

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

37. Hedbopmarus KpydeHwus.

38. KneeBble coeTuHeHNUS.

39. [Tousitus «IIpodynoctsy, « KecTKOCTb», «Y CTOHYHUBOCTD».

40. PacueTsl Ha TPOYHOCTH MPH KPYUCHHH.

4]. CoenurHeHns 3aMa3Koii.

42. OnemMeHTbl KOHCTpYKIUil. bpychs. CtepaxHHU.

43. Hedopmarus nzruda. [Tonepeunsiit u3ruo.

44, Coenunaenue 3a)OpMOBKOH.

45, DneMeHThl KoHCTpYKIui. O6om0uku. [LmuThr.

46. Pacnpenenenre HOpManbHBIX HAPSHKSHUN TIPU U3THOE.

47, Pe3p00BBIE COEqMHEHNS.

48. Ilonstne «Harpy3ska». BHemHue cuibl.

49. Tunossle npodunu 6anok npu uzrude. OceBoil MOMEHT CONTPOTUBIICHHUS MIPH U3THOE.
50. [ImoHOYHBIC COCTUHEHHSI.

51. CocpenoToueHHbIE W pachpeleneHHble Harpy3ku. CTaTHdeckue U JUHAMHYECKHe
Harpy3KH.

52. PacueTsl Ha MPOYHOCTH TIPH U3THOE.

53. InuieBsie COSTUHEHUS.

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

95. Omnpenenenue onacHoro ceueHus: npu usrude. Iloctpoenne amropbl U3ruOAKOIUX MO-
MEHTOB JJIsl KOHCOJIbHOM OaJIKu.

56. KnuHoBBIE ¥ ITH(TOBBIE COETUHEHHUS.

57. Merox ceueHuit.

58. [TocTpoenue amtopbl U3rudAIOIKUX MOMEHTOB JUIs IBYXOIIOPHOM OankHu.
59. Jeranu nepenad BpamareiabHOro qsuxeHus. Ocu U BaJbl.

60. Hanpspxenue. HopmanibHOe 1 KacatenbHOE HaNPsKEHUE.

61. [TpononbHBIif U3THO.

62. Omnopsl oceit u BasoB. [Toammumnauka kauenus. [logmmnmHauka CKOJIbKEHHUS.
63. CxeMbl ompeieneHnss BHYTPEHHUX CHII YIPYTOCTH MPU PACTSHXKEHUU, TPU CKATUU, TIPU
Kpy4YCHUH.

64. Crnoxnas negopmanus. Pactspkenue ¢ u3ruoom.

65. MydTbl. Yrpyrue 371eMeHTHI.

66. JleiicTBUTENBHBIE, TPEIETHHO OMACHBIE U JOMTyCKAeMble HAIIPSKEHUSI.

67. Crnoxnas nedopmanus. U3rubd ¢ KpydeHueMm.

68. Cranpaptuzanus. YHupHKanus. ArperaTipoBaHue.

69. OcHOBHBIE TUIIOTE3bI COMPOTHUBIICHUS MaTEPUAJIOB.

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

72. Tumns! nedpopmanuii.

73. OCHOBHBIE TUITOTE3bI COMPOTHUBIICHHUS MATEPHAIIOB.

74. B3aumo3zameHseMoCTb.

75. Jedopmarnus pactsxeHus (cxatusi). Pactipenenenne HanpsHKeHUH.

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

77. TounocTts. [lorpentHocTs.

78. AGCONIOTHOE U OTHOCUTENBbHOE YAJTMHEHNE CTepKHs. 3aKoH ['yka.

79. Pa3bemMHBIE 1 HEpAa3bEMHBIE COETMHEHUSI.



80. WneanbHblil U peanbHblii MexaHW3M. OIMOKH MpU M3TOTOBJICHUU U COOpPKE MEXaHU3-
MOB. Buisl ommoOoK.

81. Mopnyns ynpyroctu nepsoro pozaa (Mozayns FOnra).

82. 3aKIenoYHbIE COEIUHEHUS.

83. Compsiraembie aetanu. Jlonycku u mocaiaku. Pazmepbl: HOMUHANBbHBIN, JNEHCTBUTEIb-
HBIH, TpeaeIbHBIN.

84. Koadduuument nonepeunoit nedpopmaruu (Ilyaccona) mpu pactsikeHUu (CKATUN).

85. CoenrHeHns THOKOIA.

86. OTkIJIOHEHUs pa3MepoB: MpejeiibHbIe BepxHee u HuxkHee. Jomyck pasmepa. [lone mo-
mycKa.

87. Cxatue. CmsTue.

88. CBapHbIe COCTMHCHUSI.

89. [Tocanka. Bunsl nocanok. 3azop. Harar. [Ipumeps! npumenenus. Cucrema Baja U CH-
CcTeMa OTBEPCTHUS.

90. PacdeTsl Ha MPOYHOCTH MPH PACTSHKEHUU U CKATHH.

91. CoeqnHenne ManKkoi.

92. IlTepoxoBarocts. Jlunusa BeicTynoB M BnaauH. Illar HepoBHOCTEH. BbicOoTa MUKpOHE-
poBHOcTeil. CpenHee apupMeTHUECKOE OTKIIOHEHHE TPOdUIIS.

93. Hedopmarus casura. PacueTsl Ha IPOYHOCTH TIPU CIIBUTE.

94, [IpeccoBbie coeqMHEHUS.

95. O06o3HayeHue MEPOXOBATOCTH HA YEPTEkKaX.
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