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1.  Heawn, 3ax0a4uM ¥ IVIaHUPYeMble Pe3yJbTAaThl 00y4YeHHs 10 AUCHHUILIHHE

HGHBIO OCBOCHHUA OJUCIIUITJIIMHBI «Teopm{ MallluH 1 MCXAaHU3MOB) ABJISACTCA.

- OCBOCHUC O6H_II/IX METOAOB HCCICOOBAHUS U HpOGKTI/IpOBaHI/ISI MEXAaHHU3MOB WU MaAIIIMH B
cootrBercTBuU ¢ ECK]I, crmocoOCTBYIOMMX CO3MaHUIO BBICOKOIIPOW3BOIUTEIBHBIX, HAIEKHBIX,
SKOHOMUYHBIX MAIlIMH, TPHOOPOB M ABTOMATHYECKUX JINHUM;

- (opMuUpOBaHME CHUCTEMBl 3HAHWMW, TIMO3BOJIAIONICH OyIylIeMy CHEIUATUCTy HaydHO
aHAJIM3UPOBATH MPOOJIEMBI B €r0 PO(HECCHOHATLHON ACSITEIBHOCTH;

- Pa3BUTHC HABBIKOB TCXHUYCCKOT'O TBOPUCCTBA.

OOyuenue o qucuurumHe «Teopust MalIMH U MEXaHU3MOB)» HAIPaBJICHO HAa (OPMHUPOBAHUE
y 00y4aroLuXcs CAeAYOINUX KOMIETEHIUI:

KO)_I ¥ HAUMEHOBAHHE KOMIIETeHIIMI I/IH)_]I/IKaTOPLI JAOCTHIKCHUSA

KOMIICTCHIIMH

OIIK-13. CriocobeH npuMeHATh CTaHJapTHBIE
METO/Ibl pacyeTa IpU MPOEKTUPOBAHUH
JeTaJIe U y3JI0B U3JE€JIUN MAIIMHOCTPOCHUS

HOIIK-13.1. 3naer cTaHgapTHBIE METObI
pacdera nmpu MPOSKTUPOBAHUU JCTAICH U
y3J10B U3JI€JIUN MAalIMHOCTPOEHUS

NOIIK-13.2. YMmeer npuMeHsATh CTaHIAPTHBIE
METO/Ibl PacueTa Mpu MPOCKTUPOBAHUHI
JIleTaliel U Y3JIOB U3JIeTTMA MallIMHOCTPOCHUS
MOIIK-13.3. Biageer HaBBIKaMU
MIPUMEHEHHUS CTaHIapTHBIX METOJ/IOB pacyeTa
MIpU IPOEKTUPOBAHUHU JIETAJIEH U Y3TI0B
W3 MAaIMHOCTPOCHHUS

2. MecTo AUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

JlucuurimHa OTHOCHTCS K 00s13aTenbHOM yacTu b 1.9 «/lucuunnuast (Moaynn).

Heo6xoauMbpIMU yCITOBUSIMH JUISI OCBOSHHSI TUCIUILIMHBI SBIISIOTCS:

3HaHUS OOIIEro Kypca BBICIICH MaTeMaTHKH; OCHOBHBIX 3aKOHOB (DM3UKH, (HU3NYECKHX
BEJIMYMH U KOHCTAHT; OCHOBHBIX TOHSATHHA M 3aKOHOB MEXAaHUKHU U BBITEKAIOIIUX U3 3TUX 3aKOHOB
METO/I0B U3Y4EHUS PAaBHOBECHUS U JBM)KEHUS MaTepUAIbHOW TOYKH, TBEPIOrO Tejla, MEXaHUYECKOH
CHCTEMBI; CPEICTB KOMIIBIOTEPHOHU TpaduKH;

YMEHUS BBIOUPATh MOIXOASIINE MATEMaTUYECKHE METO/Ibl, AITOPUTMBI U 3aKOHBI MEXaHUKH
JUI TIOCTAHOBKU M PEUICHUs KOHKPETHBIX 33Jay, B TOM YHCIE C MCIOJb30BaHHUEM COBPEMEHHOH
BBIYUCIUTENIFHOW TEXHUKM M TPOrpaMMHOro obecredeHus; paboraTh ¢ mpubopamu U
000pyI0BaHUEM; UCIIONB30BATh CPEACTBA KOMIIBIOTEPHON TpaduKH;

BJaJICHHE MaTeMaTUYECKIMH METOaMH, METOJJaMH U 3aKOHAMHU MEXaHHUKH JIJIsl TOCTAaHOBKU
U pELIeHMS 3a/1a4, CBS3aHHBIX C NMPO(ECCHOHAIBHON NEATENbHOCThIO, TPAKTUYECKUMU HAaBBIKAMU
UCIIOJIb30BaHUs MPUKIAIHBIX IPOrPaMM U CPEACTB KOMIIBIOTEPHON Tpa(UKH.

Conepxxanne aucuumuuHbl «Teopuss MallMH M MEXaHU3MOB» SBISIETCS JIOTHUECKUM
IPOJIOJKEHUEM HCIIOJIb30BaHMs IOJIOKEHUH IucuuIuinH «Bpicmas Marematuka», «®usuka B
IPOM3BOJICTBEHHBIX M TEXHOJOTHMUYECKUX Ipoleccaxy», «Teoperuyeckas MEXaHUKa» Ha MPAKTHUKE,
IPUMEHHUTEIbHO K KOHKPETHBIM MEXAHWYECKMM YCTPONCTBAM M CIY’KUT OCHOBOW IJIi OCBOCHHUS
JucuuUMH «OCHOBBI TPOEKTUPOBAaHUS JAeTaneil M y3i10B MamuH». Ciloga cieiyer OTHECTH H
0O0JIBIIIOE YHCIIO CHENHUATbHBIX WH)KEHEPHBIX JUCIHIUINH, TPEIMETOM M3Y4YEHHUSI KOTOPBIX CIYKUT

CTPYKTYpa, KHHCMATHKa U JTUHAMUKA MAallIMH U MCXaHU3MOB.



3. CTpykTypa U cojep:KaHue TUCUUILIHHBI

OO0mas TpyI0eMKOCTh TUCIUTUINHBI COCTABIISIET 4 3a4eTHBIX equHUIBI (144 dacoB).

3.1 Bwuabl yueOHO# padoThl U TPYA0EMKOCTH

(mo popmam oOydeHUs)

3.1.1.0unas popma oOydeHUs

N KoanuectBo CemecTpsl
Bup yueOHoit padoTbl
n/n 4yacoB 3
1 AyIMTOpPHBIE 3aHATHS
B Tom uncrne:
1.1 Jlexun 18 18
1.2 CeMmuHapcKue/IpaKTHUECKUE 36 36
3aHSTHS
1.3 JlaGopaTopHble 3aHATHUS
2 CamocrosiTesbHasi padora
B Tom uncne:
2.1 | IloaroToBKa K MpaKTUYECKUM 3aHATHSIM 50 50
2.2 KypcoBoii npoekt 40 40
3 IIpome:kyTouHasi aTTecTanms
9K3aMeH
Hroro 144 144
3.1.2.04nHo0-3a04yHast popma 00ydeHus
He npenycmorpena
3.1.3.3a0unas ¢popma oOyueHust
He npenycmorpena
3.2 TemaTuyeckui NJIAH U3yYeHH S JUCHUIINHBI
(mo ¢popmam oOyyeHus)
3.2.1. Ounas ¢popma oOyueHUs
TpyaoeMkocTs, yac
AyauTopHasi padora 3
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Paznen 1 «CTpykTypa MEXaHU3MOBY. 14 2 4




Paznen 2 «CuHTe3 phIYaKHBIX 16 4 12
MEXaHU3MOBY
Paznen 3 «KuneMatnyeckuii aHaIn3 23 4 4 15
MEXaHU3MOBY
Pasnen 4 «/lunamudeckuii aHaau3 u 3 4 3 20
CHHTE3 MEXaHH3MOBY
Paznen 5 «Teopus 3auerieHuin» 30 4 8 18
Paznen 6 «Ilmanerapasie Mmexanusme» | 20 2 6 12
Paznen 7 «MexaHU3MBI C BRICIIMMU 9 ) ) 5
rapammu»

HToro 144 18 36 90

3.2.2.04Ho0-3a04Hast popma 00ydeHus
He mpenycmorpena
3.2.2. 3aounas ¢popma oOyueHHs

He mpenycmorpena

3.3 Conep:xxkanue TUCHUILINHBI

Pazoen 1 «Cmpyxmypa mexanuzmog»

OcHoBHbIe 3amaun u ToHATHUS TMM (mammna, mexanm3M) CTpyKTypa MEXaHHW3MOB: 3BEHO,
KMHEeMaTudeckass Tapa, HuX Kiaccupukanusa. MexaHu3mbl IUIOCKHE U TPOCTPAHCTBEHHBIC.
CtpykrypHble (popMysbl ISl ompeiesieHusl Yucia creneHeil cBoOoabl MexaHu3MoB. [laccuBHbIe
CBSI3H, JIMIIHKUE MOABUAKHOCTU. CTPYKTYpa MJIOCKUX PHIYAXKHBIX MEXAHHU3MOB MO AcCCypy, YCIIOBHE
rpynnsl Accypa, pa3HOBUIHOCTU Tpymn Accypa. MexaHu3Mbl MaHUMYJAATOPOB. OCHOBHBIE BHUbI
PBIYKHBIX MEXaHM3MOB: KPUBOIIUITHO-KOPOMBICIOBBINA, KPUBOLIUIHO-KYJIUCHBINA, KPUBOIIUITHO-
MOJI3YHHBIA, CHUHYCHBIN, TaHTeHCHbIM. Hampapisiomue MmexaHu3mbl. MexaHusmbl YeOblmieBa.
[[lapHupHBIE MEXaHU3MBI C BBICTOEM. 3y0YaTO-phIYAKHBIE MEXaHU3MBL. MeXaHU3MBl ¢
napajie’IbHON CTpyKTypol. M30bITouHble CBs3u. KuHemarwueckas IIemb W KHHEMATHYECKOE
COEJIMHEHHUE.

Pa3zoen 2 «Cunme3s poluadichuvix Mexanuzmos»

MeTtpudeckuii CHHTE3 phIYaXHBIX MexaHu3MoB. Teopema I'pacrodda. Korddurment nzmenenus
CpeaHen CKOPOCTH.

Oramnbl CHHTE3a MEXaHW3MOB, BXOJHBIE U BBIXOJHBIE MapaMeTPbl, OCHOBHbIE M JIOTOJHHUTEIbHBIC
YCIIOBUS, [IeTIeBbIe QYHKITMU. MeTOIbl ONTUMU3AINH B CHHTE3€ MEXaHU3MOB C TpUMeHeHrneM JBM:
CITy4alHBIN TIOMCK, HANpaBJICHHBIA TMOUCK, IMTpadHbIe (QYHKIWUU, JOKATBHBIA W TI00aJbHBIN
MUHUMYMBI, KOMOMHUPOBAHHBIH MOUCK. CUHTE3 MEXaHU3MOB 110 METOY MPUOTMKEHHBIX ()YHKITHIA.
[TocraHoBKa 3afaun NMPUOIMKEHHOTO CHHTE3a MEXaHHW3MOB 1O YeOblleBy, WHTEPIOIUPOBAHUE,
KBaJpaTHYHOE MPUOIMKEeHNEe QYHKIUH, HauIy4liee NpuoinxeHne GyHKInH.

Pazoen 3 «Kunemamuueckuti ananusz Mexanusmosy

Kunemarnueckuil ananus: 3amaud, JOONylIeHUsS. MeToJ KHHEMAaTHUYECKOrOo WCCIEIOBaHUS -
onpeesieHue TOJIOKEHUH W MEpPEMENICHUN 3BEHBEB, ONMpPEACICHUE KpallHUX MoJjioxkeHu. [[Ba
crocoba pas3lioKeHUs JBIKEHUs, MpuMeHsemble B TMM, KuHeMaThka IMIapHUPHBIX MEXaHU3MOB,
TeopemMa 0 mogoouu. MeTon KHHEMaTHYECKOTO HCCIIeIOBaHU: Ipado-aHATUTHIECKUA,. AHAIOTH
CKOpOCTEH M YyCKOpEHUU. MeToabl KMHEMAaTUYECKOTO HCCIIEIOBAHUSA: BEKTOPHBI U MATPUYHBIN.
Kunemarnueckoe HCCIIEJOBaHNE MaHUIYJISTOPOB. Kunematuueckoe UCCIIEIOBaHHE




MPOCTPAHCTBEHHBIX MEXAHU3MOB 3aMKHYTOM M Pa30MKHYTOW CTPYKTYpHI. Ilepenarounoe
OTHOLICHUC 3y6‘-IaTBIX MCXAaHU3MOB C HCIIOABUKHBIMU OCAMH BPAlICHUA KOJICC: OAHOCTYIICHYATLIC
nepeJayd BHENIHEr0 W BHYTPEHHErO 3allellyICHUs; MHOTOCTYIEHYaThle Mepefayud, YepBsUHbIE U
KOHUYECKHE Mepelayu.

Paszoen 4 «{unamuueckuii ananus u cunmes MexaHuzMos»

Kunerocrarnueckuili aHanu3 MEXaHHW3MOB: 3aJaud, JonymeHus. OmnpeneneHue CUil U MOMEHTOB
VMHEPLHH 3BEHBEB MEXAHU3MOB. Y CIIOBUE CTaTUYECKOM OINMPEAEITUMOCTH TNIOCKOW KUHEMATUYECKOU
uenu. JluHaMuUYecKWil aHANW3 M CUHTE3 MEXAaHM3MOB. 3a/lauyd U JOMYLIEHUS JUHAMHYECKOIO
uccienoBanus. JuHamuueckue Mozienu MexaHu3MoB. [IpuBeneHre Macc U CUJl K 3B€HY U K TOYKE
npuBeneHusa. JHepreruyeckas u AuddepeHuuanbHas ¢opMa ypaBHEHUS IBUKEHHSI MAaIlUHBI.
Pexxumbl aBmkeHust MamuHbL. [IpuduHbl KojaeOaHus YriIOBOW CKOPOCTH HAYAJIbHOTO 3BEHA BHYTPH
LMKJIa YCTaHOBHUBILErocsi IBWxKeHMs. HazHaueHne maxoBuka. MaxoBoil MomeHT. TpeHue B
MeXaHu3Max, caMoTopMoskeHune. CHIIOBOM pacyeT MEXaHU3MOB C YUE€TOM TPEHHUS B KHHEMATHUYECKUX
napax (¢ mpumepom). JlnHaMUYECKHI CHHTE3 MEXaHU3MOB. SIBlIeHHEe caMOTOpMOXKeHHs. J[narpamma
sHepromacc. Meron Burrenbayepa [yt onpeaenaeHus NpUBEIEHHOTO MOMEHTA HHEPIIUN MaXOBHKA.
OcHOBHBIE METOJbl BHUOPO3ALIUTHL: JIeMI(UPOBaHUE KoJeOaHUM, IUHAMUYECKOE TrallleHue
KosieOaHui, BUOPOM3OIIALIMS, BUOPO3AMUTHBIE CUCTEMBbI. J[MHAMHUKA TPUBOAOB. DIIEKTPOIPUBOI,
TUAPOIIPUBO/, THEBMONIPHBOI MeXaHn3MoB. Bubporpancnoprepsl. KITJ] mexann3mMoB (IIMKIIOBOH U
mrHoBeHHbIN). KIIJ[ cuctemM MexaHU3MOB, COEJUHEHHBIX IOCIEAOBATEIbHO U MapajlieNbHO.
KonebGanuss B mexanumsmax. CTaruyeckoe U AMHAMHYECKOE YPAaBHOBEUIMBAHUE BpaLIAOIIMXCS
pOTOPOB. YpaBHOBEIIMBaHUE MeXaHN3MOB. CHUIIOBOM pacueT MEXaHU3MOB C BhICIIEH mapoil. Pacuer
JKECTKOCTH MPYKUHBI B KyJIaUKOBBIX MEXaHU3MaX.

Pazoen 5 «Teopus 3y6uameix 3ayenieHuti»

OcHoBHas Teopema 3areruieHus. [IpsMo3yObie MIIHMHIPUYECKUE TIepeIadr: JIEMEHThl U OCHOBHBIC
pa3Mephl Kosiec 0e3 CMeIIeHHs. DBOJIBBEHTAa OKPYKHOCTH M €€ CBOMCTBA.CBOWMCTBA M 3JIEMEHTHI
HBOJILBEHTHOTO 3alleIieHusl. MeTobl Hape3aHus 3yoneB konec. CtanouHoe 3arerienue. Komeca co
cMeleHneM. Bunbl nepenad co cmenieHnem. Pacder mepenau co cMmenieHueMm. KadecTBEHHbIE
nokasarenn paboTOCMOCOOHOCTH  3yOuarhix mepenad. brokupyromnmii  koHTyp. BwiOop
kod(durmentoB cmemenus. Kocosybas nuimuHapudeckas rnepenada: OCOOCHHOCTH TEOMETPHH,
OCHOBHBIE pa3Mepbl Kosiec, KO3 PHUIUEHT MepeKphITHs, SKBUBAJICHTHOE YHCIIO 3yOheB, BHIOOD yria
HakJIoHa 3yObeB. KoHnueckas 3yOuaras nepenava. Uepssiunas nepenada. 3areruieHne HoBukoga.
lMunowaHas u runepOoonIHas Iepeaaya.

Paszoen 6 «IInanemapnvie mexanuzmoi»

[InanerapHble MEXaHM3MBI - CTPYKTYpa, JOCTOMHCTBA M HEJOCTATKU; MPOCTHIC, CIIOKHBIC,
muddepenimanbabie.  3aMmkHyThle auddepenumansl.  Auddepennman aBromobuns. Cunres
IUTAHETAPHBIX MEXaHU3MOB: YCIOBHUSI COOCHOCTH, COCEICTBA U COOPKH.

Pazoen 7 «Mexanusmol ¢ evlcuumu napamuy

Buap! KynaukoBbIX MEXaHU3MOB. BbI0OOp 3aK0oHa IBMKEHUS TOJIKATENA. Y TIIbI IaBJICHUS U IEpeaayH.
I'paduueckoe n aHamuTHUECKOE MPOQUIMpPOBaHUE KyldaukoB. CHHTE3 KyJauKOBBIX MEXaHH3MOB C
Y4ETOM YIPYrOCTH 3BEHBbEB. AHAIUTUYECKOE ONPEAEICHHE KOOPAMHAT LIEHTPOBOrO MpOQuIs
KyJnauka. MeXaHU3Mbl XpPamoBBIi M MaJbTUHCKUN: OCHOBHBIE pa3Mepbl, OCOOCHHOCTH pPaOOTHI.
CuHTE3 MEXaHU3MOB C NIPEPHIBUCTBIM JBUKCHHUEM.

3.4 TemaTrnka npakTH4ecKHX 3aHATHI

3.4.1.IlpakTrueckue 3aHsITHS



OmnpeneneHne yucia cTeneHeil CB000 I MEXaHU3MOB.

CTpyKTYpHBI aHAIN3 MEXaHU3MOB.

[TocTpoenue cxembl Mmexanu3Mma. [ToHsTHE 0 MacITaOHBIX KO3 dUITHECHTAX.

Omnpenenenre OCHOBHBIX Pa3MEPOB MEXaHU3MOB. KpaliHue nojaoxkeHus: MEXaHU3Ma.

[Tpumepbl KHHEMATUYECKOTO HCCIEA0BAaHUS PHIYaKHBIX MEXaHU3MOB.

[TpuMepbl KHHEMAaTHYECKOTO UCCIICAOBAHMS 3y0UaThIX MEXaHU3MOB.

CuioBoO# pacdeT IBYXIOBOJAKOBBIX TPyl AcCypa U HAYAJIbHOTO 3BEHA.

Omnpenenenre ypaBHOBEIIMBAIOIIEH CHIIBI C TOMOILBIO prluara JKykoBckoro, reopema o

phluare, mpuMep UCIOIb30BaHUs peryara KykoBCKOTO.

Omnpenenenne 3aKk0Ha H3MEHEHHsI YTIIOBOM CKOPOCTH HauanbHOTO 3BeHa. Koadduument

HEPaBHOMEPHOCTH JIBHIKEHUS.

10. Onpenenenne NpuBEeIEHHOI0 MOMEHTA cuI 1o pbryary JKykosckoro. Onpenenenue
MOMEHTa WHEPLIMHM MaxOBHKa 10 MeToay Mepuasnosa.

11. Pacder 3BOJIBBEHTOM Mepeauu Npy 3aaHHOM (MITH CBOOOHOM) MEKOCEBOM PACCTOSIHHH.

12. Hape3anue 3y0uaThixX KoJiec.

13. [locTpoeHue KapTUHBI HBOJIbBEHTHOTO 3aLICTICHHUS.

14. Onpenenenune nmoka3areyie KauecTna 3alenieHus.

15. Ompenenenue nepeaTouHOr0 OTHOIICHUS IJIAHETAPHBIX MEXaHU3MOB I'paUuecKuM
crocobom.

16. Onpenenenne nepegaTouHOro OTHOIICHHUS TNIAHETAPHBIX MEXAaHU3MOB AHAIUTUYECKUM
crocobom.

17. Onpenenenne nepeaToOYHOro0 OTHOLIEHHS MKy BajJaMH 3aMKHYTOH IUTaHETapHON
nepenayu.

18. MccnenoBanne XxapakTEpUCTHK IJIAHETAPHBIX NIEpeaay.

A

e

3.4.2.J1aGopaTopHbIe 3aHATUS

He npeodycmompenuvi

3.5 TemaTrnka KypcoOBBIX POEKTOB (KypCOBBIX pador)

3ananue Ne 1 VccnenoBanne Mexanu3Ma 3y0010I0€KHOTO CTaHKA JIJIsl Hape3aHus
UUAITUHIPUYECKUX KOJIEC.

3apanue Ne 2 VccnenoBanne MexaHu3Ma 3y0OOCTPOTAIbHOTO CTaHKa /Il Hape3aHMsl KOHUIECKUX
KOJIEC C MIPSIMBIM 3yOOM.

3ananme Ne 3 MccrenoBanue MexaHnu3Ma MOMEPEYHO-CTPOTAIbHOTO CTAHKA € Kayarolencs
KYJIUCOM.

3ananue Ne 4 VccnenoBanre MexaHu3Ma JOJOSKHOTO CTAHKA C Ka4alomencs Kyaucoi.
3aganue Ne 5 ViccnenoBaHue MeXaHU3Ma JIOJIOSKHOTO CTaHKA C BPAIIAIOIIEHCs KYJIHCOH.
3ananme Ne 6 VccienoBanue MexaHnu3Ma MOMEPEYHO-CTPOTABHOTO CTAHKA C Kayarolencs
KYJIUCOM.

3ananme Ne 7 HccrenoBanue MexaHnu3Ma MONEPEYHO-CTPOTaAIbHOTO CTAHKA C Kayarolencs
KYJIUCOM.

3ananme Ne 8 VccienoBanue MexaHnu3Ma 4eKaHOYHOTO Mpecca.

3apmanue Ne 9 VccrnenoBanre MexaHu3Ma JIUCTOLITAMIIOBOYHOTO Mpecca.

3ananme Ne 10 MccnenoBanue MexaHu3Ma BBITSIKHOTO Mpecca.

3apanue Ne 11 VccnenoBanue MexaHu3Ma OJTHOLMIIMHAPOBOTO KOMIIPECCOPA.

3ananme Nel2 VccnenoBanue MeXaHu3Ma IBYXUMJIMHAPOBOTO KOMIIPECCOPA.

3apanue Nel3 VccnenoBanue MexaHu3Ma MOPUIHEBOTO ABUTATENsI BHYTPEHHETO CTOPAHMUS.
3ananme Nel4 VccnenoBanue MexaHn3Ma MOPIIHEBOrO ABUTATEN BHYTPEHHETO CTOPaHHUS.



4. YueOHO-MeTOoAN4YeCcKOe U HH(POPMAIIMOHHOE o0ecrieueHune
4.1 Hopmatusnbie 1okyMeHTbI 4 'OCThI

1. TOCT 16530-83 Ilepenauu 3y6uarsie. OOIIMe TepMUHBI, OIPEACTICHUS U 0003HAYCHUS
2.TOCT 16532-70 Ilepenauun 3youaTbie MUIMHAPUYECKUE YBOJILBEHTHBIC BHEIITHETO 3aIlCTIICHUSI.
Pacuer reomerpun

3.TOCT 13755-2015 (ISO 53:1998) OcHoBHBIE HOpMBI B3auMo3aMeHsseMocTH. [lepenaun
3yO4aThie HUIUHAPUICCKIE SBOIBBEHTHBIE. FICXOIHBIE KOHTYPBI

4. TOCT 21354-87 (CT COB 5744-86) Ilepenauu 3y0ouatbie IMUIMHAPUYECKUE YBOJIHLBEHTHBIC
BHEIIIHETO 3alerieHus. Pacyetr Ha Mpo4YHOCTh

5.TOCT P 2.106-2019 Enunas cuctema konctpykropckoit nokymentanuu (ECKJI). TexcroBbie
JIOKYMEHTBI

6. 'OCT 2.102-2013 Exaunas cuctema koHcTpykTopckoit nokymentanuu (ECKJI). Bunbr n
KOMIUIEKTHOCTh KOHCTPYKTOPCKUX TOKYMEHTOB (¢ [TompaBkamu)

7.TOCT 2.104-2006 Enunas cuctema koHcTpyktopckon qokymenTaiuu (ECKJI). OcnoBHbIe
Haamucu (c [lompaBkamu)

8. 'OCT 27609-88 Pacuersl ¥ UCOIBITAaHUSA HA MPOYHOCTH B MAIIMHOCTPOCHUU. OCHOBHBIE
MOJIOKEHUS U TPeOOBAHUS K MPOBEICHUIO U HOPMATUBHO-TEXHIUYECKOMY 00ECIICUYCHHUTIO

9.T'OCT 9563-60 (CT C3B 310-76) OcHoBHBIE HOpMBI B3anMo3aMeHsemMocTu. Koseca 3youarsie.
Monynu (c U3menenusmu N 1, 2)

10. CJIOC HOCTPOI DS.NOS-15.0-2012 IIpaBuna 1 mOpsioK cepTHGUKALNN MAIINH i
MEXaHU3MOB, IPUMEHSEMBIX B CTPOUTEIHCTBE

4.2  OcHoBHasi IMTEpaTypa

Vuebnuxu:

1. Apto6onesckuii M.W. Teopust Mexanu3MoB u MamnH, M., «AnbsHCcY, 2011 1., 640cC.

2. IIpoekTupoBaHue MEXaHM3MOB U MallIuH : Y4yebHoe nmocodue / ['ymun B. T'.,
bantamxu C. A., Cobones A. B., bposkuna 0. U. 1— Crapsriit Ockon : THT, 2023. —
488 c. - ISBN 978-5-94178-127-0

3. bposkuna I0.1., Peznuxos C.C np. Teopus MexaHM3MOB M MalllMH: B BOIIPOCAX U
orBetax. Yactp 1. CTpyKTypa 1 KHHEMAaTHKa MEXaHU3MOB// yaeOHOe mocodue 1is
By30B. M: Kypc, 2020.— 228 c.

4. bposkuna l0.U., PesnukoB C.C ap. Teopust MEXxaHU3MOB U MaIllMH: B BOIPOCAX U
orBeTax. Yactp 2. JlnHamuka MamnH// yaebHOoe mocodue i By30B. M: Kypc,
2020.—228 ¢

5. MawmaeB A.H., banabuna T.A. Teopus MexaHU3MOB U MaIlIMH: YY€OHUK JJI BY30B. -
M.: U3pgarensctBo OO0 "Kommnanus Jlensta M", 2016. - 268 c.

Memoouueckue ykazanusi:

1. KypcoBoe mpoeKkTupoBaHHE MEXaHU3MOB U MAIllMH: COOPHUK 3aJaHUIA /
O.U. bpoBkuna, A.H. Mamaes, T.C. PabuueBa. — MockBa: MockoBckuii [lonurex,
2022. —
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2. JImutpuena JI.H.. Bykonosa I'.C. Kunemarnueckuii 1 CUJIOBOM pacueT MEXaHU3MOB
- Meron. yka3. K KypcoOBOMY IIPOEKTUPOBAHHUIO 110 TEOPUHM MEXAaHU3MOB M MallIMH. -
M.: MI'TY «MAMN», 2007. — 44c.

3. Omurpuena JI.H.. Bykososa I'.C. JlnunaMuueckoe uccieoBaHle MEXaHU3Ma -
MeTon. yka3. K KypcOBOMY MPOEKTUPOBAHUIO 10 TEOPUU MEXAaHU3MOB U MAlIHH. -
M.: MI'TY «MAMW», 2007.

4. banabuna T.A., MamaeB A.H., Mapunkun A.I1. [TpodummpoBanre 3BOTbBEHTHBIX
3yOuaThIX Kosiec.- MeTo. yKa3. K KypCOBOMY MPOEKTUPOBAHMIO [0 TEOPHH
MeXaHU3MoB U MaluH.- M.: MI'TY «MAMM», 2007.

5. banabuna T.A., MamaeB A.H., ITerpoBa T.M. CuHTe3 KyauKOBOTO MEXaHU3MA. -
Merton. yka3. K KypcOBOMY MPOEKTUPOBAHUIO 110 TEOPUH MEXAHU3MOB U MAIIMH.-
M.: MI'TY «MAMW», 2007.

6. bamabuna T.A., MamaeB A.H., Mapunkun A.Il1. Onpenenenne nepeaaTogyHoOro
OTHOIICHHUS MIJIaHETapHBIX MEXaHU3MOB. - MeTO/I. yKa3. K KypcOBOMY
MPOEKTUPOBAHUIO TIO TEOPUHU MEXAHU3MOB U MamHy. -M.: MI'TY «MAMMN», 2007.

7. banabuna T.A., Mamaes A.H., Uenypnoit C.11. MeTonnueckue ykazaHus K
BBITTOJIHEHUIO KyPCOBOTO MpoOeKTa 1Mo «Teopun MexaHM3MOB U MaIlIuH» M BOIPOCHI
g camonposepku.- M.: MI'TY «MAMI», 2007.

8. AOy3o0B B.1., banabuna T.A. u ap. [InanerapHbie MexaHu3Mbl —3aJauyHuK.- M.:
MI'TY «MAMUMy, 2007.

9. banabuna T.A., MamaeB A.H. u np. Metoaudeckue ykazaHusi K 1a00paTOPHBIM
padoram 10 «TMMpy. — M.: MI'TY «MAMM», 2011.

4.3 JlomosiHMTeIbHAS JUTEpaTypa

1. ®ponoB K.B. wu gp. Teopus  MexaHu3MOB ¥  MAaIlIWH: M:
MI'TY um. H.D. baymana. 2009.- 688c

2. C.H. Tumodeer «Teopus mexanuzMoB u mamuH». — PocroB H/JI: ®enuke, 201 1r. —
349 c.

4.4 DiaekTpoHHBIE 00pa3oBaTebHbIE PeCypChl

Omnnaitn-kypce «Teopust MexaHH3MOB U MaluH» Ha mat@opme OTKpeITOe 00pa3oBaHUE
(aBropsr: C.C. Peznukos, 0.U. bposkuna, M.B. AGpamuyk)
https://openedu.ru/course/ITTMOUniversity/ MECHMACH/

Omnnaitn-kype «Teopust Mexanu3MoB 1 Mamuu» Ha maTgopme C/1O Mockosckoro [TonuTtexa
https://online.mospolytech.ru/local/crw/course.php?id=446

Omnmnaiin-kype «lIpuknagnas TMM c npumenenuem CAE-nporpamm. CTpykTypa U KUHEMaTHKa
Mexann3mMoB» Ha matdopme CIIO Mockosckoro [lomutexa
https://online.mospolytech.ru/local/crw/course.php?id=199

Ownnaiin-kypc «IIpuknagnas TMM c¢ npumenennem CAE-niporpamM. DBOJILBEHTHOE
3aneruienue. Y1» va mnargpopme C1O Mockosckoro [onurexa
https://online.mospolytech.ru/local/crw/course.php?id=453
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4.5 JluneH3moHHOe M  CBOOOJHO  pacHmpocTpaHseMoe  INPOrpaMMHOe

ob0ecreueHue

1. Poccuiickoe umxeneproe I10 mist 3D npoekTupoBaHus U pa3pabOTKH KOHCTPYKTOPCKOM

nokymenTaiuu T-Flex CAD https://tflexcad.ru/?ysclid=ljx3m1mx19303940340

2. Poccuiickoe umxeneproe I10 st 3D npoekTupoBaHus U pa3pabOTKH KOHCTPYKTOPCKOM

nokymenTaiuu Kommac 3D https://kompas.ru/?ysclid=1jx3n6catb582938890

3. IlporpaMma fij1st pereHus: MaTeMaTudeckuii ypaBHeHuH https://smath.com/ru-RU/
4. Mathcad — cucreMa KOMIBIOTEPHOM aNTeOphI U3 KJIacca CUCTEM aBTOMATH3UPOBAHHOTO

IIPOCKTUPOBAHUS, OPUECHTUPOBAHHAS HA ITIOATOTOBKY UHTEPAKTUBHBIX JTOKYMEHTOB C
BBIYKCIIEHUAMU U BU3YaJIbHBIM COIPOBOXKICHUEM, OTIIMYAETCS JIETKOCTHIO UCIIOIB30BAHUS U
PUMEHEHUS ISl KOJUIEKTUBHOM paboThI.

4.6 CoBpemeHHble NpodeccuoHAIbHBIE 0a3bl JAHHBIX W MH(POPMANMOHHBIE

CIIpaBOYHBIC CUCTEMBI

Sl e

AN

10.

11.

Cucrema Texakcnept https://Tex-skcnept.pd

Poccrangapr https://www.rst.gov.ru/portal/gost/home/standarts/catalognational

OnekTpoHHbIi o https://docs.cntd.ru/?ysclid=1jx50llyci898507174

KoHcynbTanT TUTIOC https://www.consultant.ru/law/podborki/theme-
gosty/?ysclid=ljx5rcq1qi632755202

Poccuiickuii ”HCTUTYT cTaHAapTU3anuu https://www.gostinfo.ru/catalog/gostlist/

Hayunas oubnuoreka MOCKOBCKOTO MOJINTEXHUYECKOTO YVHHUBEPCUTETA
http://lib.mami.ru/lib/content/elektronnyy-katalog ba3a manubIX comepxutr B cebe 102678

y4eOHBIX MaTepPUaIOB pa3IMYyHON HanpaBIeHHOCTH 1939 13 KOTOPBIX MOTHOTEKCTOBBIE. JlOoCTyN
K DJIEKTPOHHOMY KaTajor'y MOKHO MOJIYYUTh C JII0O0T0 yCTPOKWCTBA, UMEIOIINUM MOIKITIOYEHHE K
UHTEPHETY.

OnektponHbli karamor BULL MI'VII. http://mgup.ru/library/ DneKTpOHHBIN KaTaJloT O3BOJISET
MIPOU3BOUTH OKCK 110 0a3e manHbIx oubanorexu MIVII.

ObC «Kuura®ouny». http:/www.knigafund.ru/ 3bC «Kuura®oHma» - 3TO AECATKH THICSY

aKTyaJbHBIX 3JEKTPOHHBIX y4eOHUKOB, YUEOHBIX MOCOOMH, HAayyHBIX MyOJUKAIMH, yueOHO-
METOAMYECKHX MaTepHajIoB
OBC «Polpred». http://polpred.com/news DBC mnpencraBiser co0Oi apXHWB BaKHBIX

nyOnukanuii, cobupaeMbix BpyuHylo. baza nmanHbIX ¢ pyOpukaropom: 53 otpaciu/ 600
UCTOYHHKOB/ 9 (enepanpHbIx OokpyroB PD/ 235 cTpan u TeppuTOpHil/ TIaBHBIE MaTepUabl/
cratby U MHTEPBHIO 8000 mepBbIx Jnil. s qoctyna K nmojaHbM Tekctam ObC ¢ KoMIbIOTEPOB
Ha TEPPUTOPHUH YUeOHBIX KOPITYCOB YHHUBEPCUTETA aBTOPHU3aLUs HE TpedyeTcs.

«KubepJlennnka» - HaydHass OMOIMOTEKAa OTKPHITOTO Joctyma http://cyberleninka.ru  3To

Hay4yHas »dJEKTpOHHas Oulbnmoreka otkpeiToro pgocrynma (Open Access). bubmmoreka
KOMIUICKTYeTCSI HAYYHBIMHU CTaThsIMM, MyOJMKaUMsAMU B KypHamax Poccum M OIMIKHETO
3apyOexxpsi. HaydHble TEKCTBI, MpEACTaBICHHbIE B OMONMOTEKE, pa3MelaloTcsl B MHTEPHETE
OecrutatHo, B OTKPBITOM jtocTyrie. [lonp3oBaTensim OMOIMOTEKH IPEIOCTABIIACTCS BO3SMOKHOCTD
YUTaTh HAy4YHBIC PAOOTHI C IKpaHa IUIaHIIeTa, MOOMIBHOTO Telle)OHA U IPYTUX COBPEMEHHBIX
MOOWMJIBHBIX YCTPOMCTB.

Hayunass snextponnas OumOmmoreka «eLIBRARY.RU»  http://elibrary.ru/defaultx.asp
Kpynneiimas B Poccum snmekTponHHas OuOnIMOTEKa HAy4YHBIX MyOnIMKamwii, oOiamarorias




12

O0oratelMd BO3MOXKHOCTSMH IIOMCKa M aHajdM3a HaydHol wuH(opmanuu. bubmnoreka
uHTerpupoBana ¢ PoccuiickuM unaexkcoM HayyHoro mutupoBanus (PMHILI) - co3manabiM 1o
3akazy MuHoOpHaykun P@® OecruiaTHBIM OOLIEOCTYIIHBIM HHCTPYMEHTOM H3MEpPEHUS
MyOIMKAIMOHHON aKTUBHOCTH YYEHBIX U OpTaHU3aLUM.

12. PepepatuBHass W HayKOMETpUYecKas  DJJIGKTpOHHas  0a3a  JaHHBIX  «Scopus»
https://www.scopus.com/home.uri

13. Unnexcupyetr He meHee 20500 pedepupyeMblx HaydHBIX >KYPHAJIOB, KOTOPBIC M3IAIOTCS HE
menee ueM 5000 nznarenbcTBaMu U coaepxkar He MeHee 47 MiTH. 6ubnuorpaduyueckux 3anucei,
U3 KOTOPBIX HE MeHee 24 MITH. BKJIFOUYAIOT B Ce0sI CIUCKHU [IUTUPYEMOIT TUTEPaTyPhI.

14. baza manusix «Knovel» usnarennctsa «Elseviry. https://app.knovel.com/web/

S. MarepuajibHO-TeXHHYECKOe o0ecreyeHmne

1. JlekunoHHBIE 3aHATHSL:

a. KOMIUICKT 3JIEKTPOHHBIX MPE3CHTAINI/CIIaliI0B,

b. ayauTopwus, OCHaIEHHAs TPE3CHTAIIMOHHON TEXHUKOU (ITPOCKTOP, DKPaH,
KOMIBIOTEP/HOYTOYK, HHTEPAKTHUBHAS TIaHEeIb/10CKa/TIPOEKTOP)

2. IlpakTuyeckue 3aHATUSA:

a. Tpe3CHTAIMOHHAs TEXHUKA (MMPOEKTOpP, IKpaH, KOMIBIOTEP/HOYTOYK, MHTEPAKTUBHAS
MaHeJb/ 10CKa/IPOEKTOP),

b. maketsl [10 (Microsoft Word, Excel, PowerPoint, T-Flex CAD, Kompas, Solid Works,
MahtCad, MatLab),

c. aymuropus [IK 523 (Jlabopamopus «Mexanuzmoé u mawiuny), OCHAIICHHAS MOICIISIMU
TUIOCKHX PHIYAXKHBIX, KYJIAYKOBBIX, 3yOUaThIX U JPYTUX BHIOB MEXaHU3MOB, YCTAHOBKAMHU
JUIS IGMOHCTpAIlU MPOoLiecca Hape3aHusl SBOJIbBEHTHBIX 3y0UaThIX KOJEC C Pa3IMYHbIMU
KO3 PHUIMEHTAMU CMEIICHHUS 110 METOy 00KaTa peeuHbIM HHCTPYMEHTOM, OaTaHCUPOBKU
HEYpPaBHOBEIIEHHOTO POTOPOB, MPO(PUINPOBAHUIO KYITaYKOBBIX MEXaHU3MOB.

6. MeToauvecKkue peKOMeHIalNU

6.1 MeToanueckue peKOMeHAAIUN ISl IPenoaaBaTeJis 0 OPraHu3anuu
00y4eHus

OCHOBHYIO OpraHu3aIlMOHHYIO (popMy 00y4YeHHs, HAIPABICHHYIO HA IEPBUYHOE OBJIAJCHUE
3HAHUSAMU, HTPCACTABIACT CO60ﬁ JICKIUA. I'maBHOe Ha3HadyeHHE JICKOUN - O6CCHC‘II/ITB
TEOPETUYECKYI0O OCHOBY OOYHYEHHs, Pa3BUTh UHTEpEC K y4eOHOW IEeATEILHOCTH M KOHKPETHOM
y4eOHON MUCHMIUINHE, CPOPMUPOBATH Y 00YUaAIOIIUXCS OPUEHTUPHI I CAMOCTOSATEILHON pabOoThI
HaJ KypcoM. TpaauiroHHast JIEKIUsI MMEeT HECOMHEHHBIE MPEHMYIIECTBA HE TOJIBKO KakK CIoco0
JOCTaBKM WH(POpPMAIMK, HO W KaK METOJ| SMOIIMOHAIBLHOTO BO3JCHCTBUS MperojaBaTens Ha
00yJaromuXxcsi, TMOBBIMIAIONIMA WX IMO3HABATEIbHYIO AaKTHUBHOCTh. JlocTHraeTcs 3TO 3a CYer
MeAarorndeckoro MacTepPCTBa JEKTOPa, €r0 BRICOKOW PEUeBOil KyIbTYpPhI U OPATOPCKOTO UCKYCCTBA.
Bricokass 3 QeKTHUBHOCTh JAEATENbHOCTH MPENOAaBaTeNis BO BpeMs YTEHHUS JIeKIUH Oyaer
AOCTUTHYTAa TOJIBKO TOrJa, KOTAa OH YYUTBIBACT IICUXOJIOTUIO AYAUTOPHUH, 3aKOHOMCPHOCTHU
BOCIIpUATHUSA, BHUMAHNUA, MBIIIJICHUA, SMOIUOHAJIBHBIX ITPOLCCCOB YHalIUXCH.
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[Tpu moaroroBke AUCHUILUIMHBI «TEOpUsT MAIIUH U MEXaHU3MOBY» MPENOIABATCIN JTOJDKHBI
MOJIb30BAaThCSA ~ MaTepuallaMd, TMPUBEACHHBIMH B  pazuene  «Y4eOHO-MeToAudeckoe U
nH(pOpMaIMOHHOE 00ecTieueHre TUCIUTIIMHBDY TaHHOU pabodeil mporpaMMEl.

Jnist ipoBeieHus 3aHITHH 110 TUCIUILTHHE UCTIONB3YIOTCS CPEICTBA O0YICHHUS:
y4eOHUKH U y4eOHBIE TTOCOOHS;
uH(popMalMoOHHbBIE pecypchl UHTepHEeTa,
cpenctBa Microsoft Office: Excel, Word, Powerpoint;
OHJIAMH-KYPCHI;
METOAMYECKHE YKa3aHUsI UIS BBIOJIHEHUS KyPCOBOTO MTPOEKTA,
CAD-niporpaMmbl aBTOMaTH3UPOBAHHOTO MTPOEKTUPOBAHUS

Bo Bpems mpoBeneHHs JEKIIMOHHBIX 3aHATUH YUYHUTBHIBAETCS MOCEIIAEMOCTh OOYUYaIOIIMXCH,
OLIGHUBAETCS UX MO3HABATENbHASL AKTUBHOCTH HA 3aHATHH.

VYCTHBI OnpoCc NPOBOAUTCS HAa MPAKTUYECKMX 3aHATHSX M 3aTparuBacT Kak TEMaTHKY
NPEIIECTBYIONIMX 3aHATHH, TaK U JIEKIIMOHHBIN MaTepuall.

B cnyuae HeBbInoIHEHUS 3aJlaHU B Ipolecce 00ydeHus, UX HE0OXOAUMO «OTpaboTaTh» 10
IPOMEKYTOUHON arrectauuu. Busa 3agaHuii, KOTopble HEOOXOIUMO BBIIOJIHUTE Ul JIMKBUIALUU
3aJI0JDKEHHOCTH ONPEeNeTCS B MHANBUIYAIbHOM MOPSAKE, C YIETOM IPUYUH HEBBITOJIHEHHUS.

IIpakTueckue 3amaHus SABJSIOTCA Ba)XXHOM YacTbIO IMPOMEXYTOYHOM aTTecTauuu I10
mucuuruinie «Teoprs MaluH 1 MEXaHU3MOBY.

OTueT MO MPAaKTHYECKOMY 3aHATHIO TPEACTABISIETCS B IEYaTHOM BHJE. 3allluTa OTYeTa
poxXoauT B (GopMe JO0KiIaaa OOYyYaroIIerocs MO BBHIMOJHEHHOW pab0Te W OTBETOB Ha BOIPOCHI
IpenojaBaTers.

[To OKOHYaHMU OCBOEHHUS AUCUMIUIMHBI MPOBOAMUTCS NMPOMEXKYTOUYHAs aTTECTallUsl B BUE
9K3aMEHa M 3allUThl KYypCOBOIO IIPOEKTa, YTO IO3BOJSET OLIEHUTb JOCTHIKEHHE DPE3YJIbTaTOB
00y4YeHHMsI 10 JUCLUIUINHE.

dopma npoBeeHUs TEKYIIEro KOHTPOJIS YCIIeBAEMOCTH M IMPOMEXYTOUHOM aTTeCTalluy IS
00y4aromuxcsi UHBAIWAOB M JIMI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0pOBbsSI BBIOMpAETCs C
Y4ETOM MHIUBUAYAJIbHBIX NCHUXO(PHU3MUECKUX OCOOCHHOCTEH (YyCTHO, MHCbMEHHO Ha Oymare,
NUCbMEHHO Ha KOMIIbIoTepe, B (hopMe TecTupoBaHus U T.11.). [Ipn HE0OX0IUMOCTH 00yUaIOIIUMCS
UHBINAAM UM JIMIAM C OrPAHWYEHHBIMH BO3MOXHOCTSMM  3JI0pOBbSl  NPENOCTaBISAETCA
JIOMIOJIHUTEIBHOE BpeMs ISl TIOATOTOBKU OTBETA Ha SK3aMEHE.

6.2 MeTozmquKne YKazaHus 1Jist oﬁyqamumxcn IO OCBOCHHIO TUCHUIIJIMHBI

CamocrosarenbHass paboTa sBIsSETCS OJHUM M3 BHIOB YyueOHbIX 3aHsATHH. [Llens
CaMOCTOSITENILHON pabOThl — MPAKTUYECKOE YCBOECHUE CTYIEHTAMHU BOIPOCOB, PACCMATPUBAEMBIX B
[poLecce N3y4eHUs JUCLHUIIAHEL.

AYI[I/ITOpHaH CaMOCTOATCIIbHAasA pa60Ta 10 AUCHUIIJIIMHEC BBIIIOJIHACTCA Ha y‘IGGHBIX 3aHATUAX
I0JT HETIOCPEICTBEHHBIM PYKOBOJICTBOM TPEIOIaBATENs 110 €T0 3aJaHHIO.

BHeaynutopHass camocTrosiTelbHas paboTa BBINOJMHSACTCS CTYACHTOM IO  3a/laHUI0
npernoiaBaTessi, Ho 0€3 ero HeMOCPEICTBEHHOTO YYaCTHsI.

3aaun caMOCTOATENHHOU PabOTHI CTYACHTA:

— pa3BUTHE HABBIKOB CAMOCTOSITEIIbHON yaeOHOM paOoTHI;,

- OCBOCHHC COACPIKaHUA NUCIUIIIINHBI;

- yrayOleHne Coep KaHus U OCO3HAHNE OCHOBHBIX MOHSITHIA JUCIUILIAHBL,
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- UCIOJIb30BaHUE MaTepHasa, COOPaHHOTO M MOJIYYEHHOTO B XO/I€ CaMOCTOSATENIBbHBIX
3aHATUH U1 3PPEKTUBHON MOATOTOBKH K 3a4€Ty U SK3aMEHY.

Bupl BHEayAUTOPHOW CAaMOCTOSITENIEHON PaOOTHI:

— BBHITIOJTHEHHE KYPCOBOM paOOThI/TIPOEKTA;

- CaMOCTOSITEJIBHOE HW3Y4YECHHE OTHENBHBIX TEM JUCLMILINHBL,
JIEKTPOHHBIE 00pa30BaTEIbHbIE OHJIANH-TEXHOJIOTUY;

- NOJArOTOBKA K JIEKIIMOHHBIM 3aHATHUAM;

- COCTaBJIEHME U OQOpMIIECHHE JMAOKIAJ0B U pedeparoB IO OTACIBHBIM TeMaMm
IIPOrPaMMBl;

- ydacTue B TEMATUUECKUX JTUCKYCCHUSX, OJIMMITNAAAX.

B T.4. HCIOJIB3ys

JI71s1 BBITIOJTHEHUS JTI0OO0TO BHJIa CAMOCTOSTEIBHOM PabOThl HEOOXOIUMO IPOUTH CIIEAYIOIINE
JTAIbI:

—  OIpeIeNieHHUE e CaMOCTOSATEILHOW PadOTHI;

— KOHKpeTH3aIus o3HaBaTelbHOM 3a/1a4;

— CaMOOIIEHKa TOTOBHOCTH K CAMOCTOSITEIIbHOM padoTe;

— BBIOOp aeKBAaTHOTO croco0a ACWCTBUS, BEAYIIETO K PEIICHUIO 33/1a4H;

— IUTaHUPOBaHHUE PabOTHI (CAaMOCTOSITEIIFHOW MITH C TIOMOIIBIO TPETIOAaBaTeNs) Hal 3a/IaHUEM;

— OCYIIECCTBIIEHHE B TMIPOIECCE BHITIOJHEHUS CAMOCTOSITEIIBHON pabOThl CaMOKOHTPOJIS
(MTPOMEXYTOYHOTO M KOHEYHOTO) PE3YyJIbTaTOB PAaOOThI M KOPPEKTUPOBKA BBITIOJHCHUS
paboTshl;

— mpe3eHTarus paboThI.

7. DoHI OLIECHOYHBIX CPEACTB
7.1 MeToabl KOHTPOJISI M OLICHUBAHNS Pe3yJIbTATOB 00y4eHH

KoHTposnb 3HaHUH MOXKET OCYIIECTBISATHCS C UCTIONb30BAHUEM OAJITbHO-PEHTUHTOBOM
cucteMbl (BPC) unu 6e3 Hee o YCMOTPEHHIO MPEno1aBaTelis.

Ne HaumenoBanue | Kparkas xapakrepcTuka IIpencraBienne
OLICHOYHOI0 OLICHOYHOI0 CPeACTBA OLICHOYHOI0
cpeacrsa cpeacrea B ®OC

1 Kypcosoii CpenctBo NpoOBEPKU YMEHU I Onucanue
npoekt (KIT) MIPUMEHSIThH [TOJIyYE€HHbIE 3HAHUS U coJiep>KaHus

HABKH ISl IPOCKTUPOBAHUS KYpCOBOI MPOEKT 1
TEXHUYECKUX CHCTEM U BBIIOJICHHUS MpUMep TUIOBOTO
MH)KEHEPHBIX PacueToOB, a TAKXKe TS 3aJaHus

Pa3BUTHS TBOPUYECKOTO MHKEHEPHOTO

MBILICHUSL.

2 KonTponbHas CpenctBo npoBepKU YMEHUMI IIpumep THIIOBOTO
pabora (Kp) MIPUMEHATH TOTYYEHHBIC 3HAHUS 3a/IaHus

MOCPEACTBOM PEIlIEeHUs 3aa4 0 KOHTPOJIbHOU
OTIpe/IeICHHON TeMe WU pa3zeny. paboThI
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y4eOHOI pabOThI B TEUCHHE CeMeCTpa C
MIPOCTABJICHUEM OIICHOK «OTIHUYHOY,

3 PacuerHo- CpencTBo npoBEpKU YMEHUMI IIpuMepsl TUIIOBBIX
rpaduueckas MPUMEHSTH MOJIy4YCHHbBIC 3HAHUS U 3aJJaHui’
pabora (PT'P) HaBKH TSI TPOSKTUPOBAHUS
TEXHUYECKUX CHCTEM U BBITOJICHUS
MHXEHEPHBIX PACUYETOB, a TAKXKE IS
Pa3BUTHS TBOPUYECKOTO HHKEHEPHOTO
MBILICHUS.
4 Tecr (T) CpenctBo npoBeeHUs IIpumepsl TeCTOBBIX
MIPOMEKYTOUYHOM aTTECTALNU 3aJaHuN
5 Ox3ameH (D) CpencTBo npoBeeHus [Tpumep Ounera aus
MIPOMEXYTOUHOI aTTecTaluu 1Mo MIPOBEICHUS
pe3yNbTaM BBINOJIEHHS BCEX BUJIOB MUCbMEHHOTO

9K3aMeHa, CITHCOK
BOIIPOCOB JIJIst

«XOPOILO», «YJOBIECTBOPUTENBHO» WIIA | MIOJATOTOBKH,

«HE yIOBIIETBOPUTEIBHO» MIPUMEPHI
MPAKTUYECKUX
3aJaHuH

7.2 1lIkana 1 KpUTEPUH OLIEHUBAHUS Pe3yJIbTATOB 00yUeHUs

[IpomesxyTouHas aTTecTanus 00yJaroMXCs MPOBOAUTCS IO PE3yJIbTaTaM BBHIIIOJIHEHHUS BCEX BUJIOB
y4eOHOI paboThl, MPETyCMOTPEHHBIX y4eOHBIM IIAHOM IO AAHHOW AWCLUIUIMHE (MOAYIIO), IpU
ATOM YUYUTBIBAIOTCS PE3YJIbTAThl TEKYILIEr0 KOHTPOJISI YCIIEBAEMOCTH B TeueHue ceMectpa. OneHka
CTEMEeHH JOCTHXEHHSI OOYyYaloIMMHUCS IUITAHUPYEMBIX pEe3yJlIbTaToB OOydYeHHUs MO AUCLHUILIMHE
(MOAYI0) MPOBOJUTCS MPEMOIaBaTeIeM, BEAYIIUM 3aHATHS IO TUCIUIUINHE.

[IpomexxyTodHast aTTecTamus Npu NPUMEHEHNH OautbHO-periTHHTOBOM cucteMbl (BPC) npoBoauTcs
10 pe3yJIbTaTaM BBIMOJIHEHUS BCEX BUOB YUeOHOM HArpy3KH, MPeAyCMOTPEHHONM yUeOHBIM MIJIaHOM
U 110 KOJIMYECTBY 0asioB, HAOpaHHBIX 00YYarOIIUMCS.

[Ipu Hecornacum cTyaeHTa ¢ OLEHKOM, MOIy4eHHOH 1o pe3ynbrataM bPC oH nMeer npaBo B J€Hb
IPOMEXYTOUHOM aTTecTalMyd MPOWTH aTTECTallMil0 B BHUAE NHCbMEHHOIO »JK3aMEHa WIH
KoMIibloTepHOTro TectupoBanus B cucreme C/1O MockoBckoro Ilonurexa.

[Io utoram mNpPOMEXYTOUHOM aTTecTaluud MO AUCHMILIUHE (MOIYIIO) BBICTABISETCS OIEHKa
COTIIMYHOY, «XOPOLIO», «yAOBIECTBOPUTEIBHO» NN «HEYIOBIETBOPUTEIBLHOY.

[Ikaga oneHUBaAHUA Onucanue

Bosnee 90 6, nabpannbix no bPC

BreimonHeHsl Bce BHIBI Y4eOHOH paboOThI, MpPeayCMOTpPEHHBIC
yaeOHbIM TIaHOM. CTyIEeHT JIEeMOHCTPUPYET COOTBETCTBHE
3HAHWUM, YMEHUH, MPUBEJCHHBIM B  Ta0JIUIaX
MoKa3aTeNnel,  omepupyeT  NPUOOPETEHHBIMU  3HAHHSIMH,
YMEHUSMH, HaBBIKAMH, IPUMEHSET UX B CUTYalIHsIX TTOBBIIIICHHON

O1innyHo
HaBBLIKOB
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CIIOXHOCTH. [Ipu 3TOM MOTYT OBITH AOMYIIEHBl HE3HAUUTEIHHBIC
OMMOKH, HETOYHOCTH, 3aTPyJHEHUS TMPH aHATUTHYICCKHUX
omepauusax, IE€pEeHOCe 3HAaHUW W yMEHUW Ha HOBBIE,
HECTaHJaPTHBIE CUTYAIUH.

1581071

bonee 95% npaBUIIBHBIX OTBETOB B UTOTOBOM TECTE

Bosnee 80 6, nabpanusix no bPC
BeimonHensl Bce BUABI Y4eOHOH pabOThI, MPEAyCMOTPEHHBIE
yueOHbIM TuIaHOM. CTyIeHT [EeMOHCTpUPYET HE IOJIHOE
COOTBETCTBUE 3HAaHUN, YMEHHW, HABBIKOB IIPUBEACHHBIM B
TabouIax  MoKaszarened, He  IOJHOCTBIO  ONEpUpYyeT
X PUOOPETEHHBIMU 3HAHUSAMHU, YMEHHUSAMHU, HaBbIKAMHU, IPUMEHSET
opoto UX B CUTYalMsIX MMOBBIIIEHHON CI0XKHOCTH. [IpH 37TOM MOTYT OBITh
JOMYIICHbI HE3HAUYNUTENIbHBIE OIINOKH, HETOYHOCTH, 3aTPYAHEHUS
IIPU AHAJIMTUYECKUX OIepalusix, IepeHOCe 3HAHUM U YMEHUN Ha
HOBBIE, HECTAHJAPTHBIE CUTYaLIUH.
W

bonee 85% npaBUIIbHBIX OTBETOB B UTOIOBOM TECTE

Bosnee 65 6, nabpannbix no bPC
BeimonHensl Bce BUABI Y4eOHOH paboOThI, MPEAyCMOTpPEHHBIE
yueOHbIM muaHoM. CTyAEeHT JAEMOHCTPUPYET YacTHYHOE
COOTBETCTBUE 3HAaHUN, YMEHHW, HABBIKOB IIPUBEACHHBIM B
TabJIUIax MoKaszaresei, ¢ TpyJOM ONEepUpYyeT NPUOOPETEHHBIMU
3HAHHUSAMH, YMEHUSMU, HABBIKAMU, 3aTPYHACTCS IPUMEHSTH UX B
Y 10BIETBOPUTEIILHO .
CUTyalUsIX  IOBBIIIEHHOW  CJIOXHOCTH. Jomnyckaer
3HAYUTENbHbIE OMMOKH, HETOYHOCTH, 3aTPyAHSETCS TpHU
AQHAJIMTUYECKUX Ollepalusax, IEepPeHoce 3HAaHUM W yMEHUM Ha
HOBBIE, HECTAHJAPTHBIE CUTYALIUH.
N

Bbonee 70% npaBUIIBHBIX OTBETOB B UTOIOBOM TECTE

Menee 65 0, Habpanubix o bPC

He BblmonHeH He OAMH U3 BUAOB y4eOHOW paboOTHI,
MPEeyCMOTPEHHBIX Y4eOHBIM MIaHOM. CTYIEHT AEMOHCTPUPYET
HeynoBnerBopurensHo | OTCYTCTBUE 3HAHHM, yMEHUM, HABBIKOB IMPUBEACHHBIX B Ta0JIMLIAX
ITOKAa3aTesIeH.

N

Menee 70% npaBUIbHBIX OTBETOB B UTOTOBOM TECTE

OrneHka cTeneHu JTOCTHKEHUS 00yJarouMCes TUTAHUPYEMBIX PE3YJIbTaTOB M0 KyPpCOBOMY NMPOEKTY
IIPOBOAMTCA IIpeNojaBaTesieM WM TPYINION MpenojaBareled B cocTaBe 2-3 UelOBEK METOA0M
SKCIEPTHOM OLEHKHU MO Pe3yJbTaTaM 3alllMThl KypCcOBOTO MpoekTa. [lo urtoram mpomexyTodHoOu
aTTeCTallid MO KYpCOBOMY TIPOEKTY BBICTABIAECTCS OLEHKA «OTJIMYHO», «XOPOIIO»,
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«YIOBJIIETBOPUTEILHO» WJIU «HEYAOBIETBOpUTENbHO». [l0 pemeHnto mnpemnogaBarenss THUIOBOE
3a/laHue Ha KypCOBOW MPOEKT MOXKET OBITh 3aMEHEHO HAayYHO-HCCIIEIOBATENbCKOW paboTON WM
pELICHUEM WH)KEHEPHBIX 3a/1a4 IPH BBITOJIHEHUM KOHKPETHBIX MCCIIEIOBaHUM MexaHu3MOB. [Ipu
BBITIOJIHEHUH JIOTIOJIHUTENIBHOTO 3a7aHusi «J{MHaMUYecKoe UCCIIeIOBAHHE MEXaHU3Ma» KypCOBOM
MPOEKT MpUHMMaeTcs 0e3 3amuThl. Ha mpoBepky KypcoBOM NHpPOEKT IOKEH OBITh HaIpaBlieH
MperoaaBaTeNo myTeM NnpukperuieHus ¢aitioB B cucteme CJIO 3a 3 mHS 10 HA3HAYCHHOW NIAThI

3allIMTHI ITPOCKTA.

Ixasa oneHUBaAHUA

Onucanue

O1innyHo

1. HccnenoBaHue BBIIIOJIHEHO CaMOCTOSITENIBHO, HMEET Hay4yHO-
MPaKTUYECKHUM XapaKTep, COAEPKUT dJIEMEHThI HOBU3HBI.

2. OOyuaromuiics mMoKa3al 3HAHUE TEOPETHUECKOro MaTepuayia Io
paccMarpuBaeMon npobiieme, yMEHUue aHaJIN3UPOBATh,
apryMEHTHPOBATh CBOIO TOYKY 3PEHHMS, Je1aTh 000OIIEHUE U BHIBOJBI.
OtrMeuaeTcss TBOPYECKHMH MOAXOJ K PACKPBITUIO TEMBI KypCOBOTO
IIPOEKTA.

3. Marepuan uznaraercs rpaMOTHO, JJOTUYHO, ITOCIEA0BATEIbHO.

4. Oopmienue oTBeyaeT TpeOOBAaHUAM HATUCAHUS KYPCOBOTO ITPOEKTA.
I'paduueckas yacThb BHIIIOIHEHA HA BHICOKOM YPOBHE, B COOTBETCTBUE CO
crannaptamu ECK/I.

5. Bo Bpems 3amuThl 00y4Jaronuiics mokasain yMeHue KpaTko, J0CTYITHO
(SICHO) Ipe/ICTaBUTh PE3YJIbTAThI UCCIIEOBAHUS, a/ICKBATHO OTBETUTH Ha
IIOCTaBJIEHHBIE BOIIPOCHI.

6. Co0nrofieHbI CPOKHU BBITIOJTHEHHS KYPCOBOTO MTPOCKTA

Xoporio

1. HccnenoBaHue BBIIIOJIHEHO CaMOCTOSITENIBHO, HMEET Hay4yHO-
IIPAKTUYECKUN XapaKTep, COACPKUT IJICMEHTHI HOBU3HBI.

2. OOyuaromuiics MoOKa3al 3HAHUE TEOPETHUECKOro MaTepuayia o
paccMaTpuBaeMoil  IpoOjeMe, OJHAKO yMEHHE aHaIM3HpOBaTh,
apryMEHTHPOBATh CBOIO TOYKY 3PEHHMS, JeNIaTh 00OOIIEHUS M BBIBOJIBI
BBI3BIBAIOT Y HETO 3aTPYIHCHMUS.

3. Marepuain He Bcerja u3jaaraercs JIOrHuHo, 0CIEA0BaTENbHO.

4. MHWwmerorcs HemoueTsl B OGOPMICHHM KypCOBOTO TIPOEKTA.
I'paduueckas 4acTh BBHIIIOJHEHA Ha XOPOLIEM YPOBHE, B COOTBETCTBHE
co crangaprtamu ECK/I.

5. Bo Bpems 3amuTsl 00y4Jaronuiics mokasain yMeHue KpaTko, J0CTYITHO
(CHO) TpeACTaBUTH PE3YNbTAThl MCCICIOBAHUSA, OAHAKO 3aTPYIHSICS
OTBEYaTh Ha IIOCTABJICHHBIC BOIIPOCHI.

6. Co0JtoIeHBI CPOKH BBIMIOJIHEHUS! KyPCOBOTO MTPOEKTa

Y 10BIETBOPUTEIILHO

1. HccnenoBaHue BBIMOJHEHO CaMOCTOSITEIBHO, HO  HE COJIEPIKHUT
3JICMCHTA HOBU3HBEI.

2. OOyuaromuiicss He B TIOJHOM Mepe BIIAJIEET TEOPETUUCCKUM
MaTepuajIoM 10 paccMaTpUBaeMoi mpobiemMe, yMEHHE aHATM3UPOBATh,
apryMEHTHPOBATh CBOIO TOUYKY 3pEHUS, JenaTh 000OIIEHHE U BBIBOIBI
BBI3BIBAKOT y HEro Sany,Z[HGHI/I}I.

3. Marepuan He Bcerja u3jiaraeTcsi JOru4yHo, MOCIe0BaTENbHO.
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4. MHNwmerorcs HemoueTbl B OGOPMICHHM KypCOBOTO TIPOEKTA.
I'paduueckas 4acTh BBINIOJIHEHA HA YIOBJICTBOPUTEIHLHOM YpPOBHE, B
cooTBeTcTBUE cO cTannapramu ECK/I.

5. Bo Bpems 3amuThl 00YYarOIIUIiCs 3aTpyAHSAETCS B MPEICTABICHUU
pe3yNbTaToOB UCCIEAOBAHUS U OTBETAX Ha IMOCTABJIECHHbIE BOIIPOCHI.

6. Co0Jt0IeHBI CPOKH BBIMIOJIHEHUS! KypCOBOTO MTPOEKTa

HeynosnerBopurensHo

3ajaHrie HE BBINOJHEHO WM BBINOJIHEHO 4YacTuyHO. CTyneHT
JEMOHCTPHUPYET OTCYTCTBUE TpeOYyeMBbIX 3HaHUN, YMEHUIN U HaBBIKOB.

7.3 OueHouyHbIE CpeACTBA

BannbHO-pedTHHroBas cucTeMa'

Ne Bun nearensHocTH max Oann [Ipumeuanue

1 Jlexuuu. 10 «10 6» - mpu mocemennn 6omee 90%

JeKIHi, «5 6» — npu noceneHnn dosee
60% nexuuii.

bamnel HauucnAOTCA NpU  HAIMYUU
IIOJIHOTO KOHCIIEKTA, B T.4. BKJIOYas 110

TEMaM, BBIHCCCHHBIM Ha
CaMOCTOATCIBbHOC N3YUCHUC.
nim

[TpoxoxxaeHne Nekuuii Ha mIaThopme
https://online.mospolytech.ru/ c

BEJICHUEM KOHCIIEKTA:

«10 6» - mpu npoxoxaenuun 6omee 90%
JeKUUn u MIPOMEKYTOUHBIX
YOpaKHEHUH, «5 0» — IPY BHITTOJTHCHUH
6om1ee 60% nexuuit U TPOMEKYTOUHBIX
YIPaXHEHUH.

2 [IpakTrueckue 30 [Ipu BbIMOMTHEHUM BceX TpeOOBaHUMN K
paboTHI: MPaAKTHYECKUM paboram:

«CTpYKTYpHBIM aHaJIN3 MEXaHU3MOBY,
«Hapezanue 3yOuaThIX KOJIEC),
«HccnenoBanue IJIaHETapHBIX
MEXaHU3MOBY. baibl HaUNCISIOTCS 3a

! BaJuTbHO-PEUTHHIOBas CHCTEMA OIEHKHU 3HAHUMN CTYIEHTOB 10 JUCIMILIHHE «T€OpHsS MEXaHU3MOB U MAILIMH)
yTBEpKJeHa Ha 3aceqannu kadeapsl «Texandeckas mexanuka» 07.10.2020.
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KOXKAYyI0  TMpakTHYeCKylo  paboty
OTAEIBHO:

56 — BBINIOJTHEHHE PAOOTHI

50 — OoTYeT U 3ammTa

3 PI'PNel 10 «10 ©» mpu BBIMOTHEHUH 33JaHUS B
CPOK,

«50» TpH BBITIOJTHEHUH 3a/IaHUS TTOCIIE
KOHTPOJIBHOT'O CPOKA.

4 PI'P Ne 2 10 «10 6» Tmpu BBIIOJIHEHWH 3aJIaHUsI B
CPOK,

«50» Tpyu BHITIOJIHEHHUH 3aJaHUs TIOCIIC
KOHTPOJIBHOTO CPOKa.

5 KoHntponbnbie 10 «5»0 TpH BBIMIOJIHEHUU KOHTPOJIbHOMN

paboThI paboTBl Ha OLIEHKY «XOpOILIO» WU
COTJIMYHOY

6 TectupoBanue 10 20 «20  O6» BCce TECTOBBIC 3aTaHUS
temam Ha CJIO BBITIOJIHEHBI Ha 60 u Gotee 0.,
MockoBckoro «10  ©6» Bce TecTOBBICE 3aTaHUS
[Tonurexa BbIMONHEHBI Ha 40 1 Gonee O.

7 WNHnuBunyansHOe 10 3ajaHue Ha Ppa3BUTHE TBOPUYECKUX
TBOpUYECKOE MHKXEHEPHBIX crocoOHoCTeH y
3aJlaHue CTyIeHTa. 3aJaHue MPEJOCTaBISETCS

MHYCTPUAILHBIMU MTapTHEPaAMHU.

Uroro 6aiuios 100

* JlomoTHATEIbHBIE 0aJTbl MOTYT HAYHCIATHCS 32 PEIICHHE 3a1ad MOBBIMICHHON cloHOCTH (10 200), IOArOTOBKY K
oymMmmraaam (10 200), 3a HaydIHO-HCCIEI0BATENbCKYIO padoTy (mo 500), 3a pedepar mo temaTuke «I[IpoekTupoBanme
COBPEMEHHBIX MammHy» (10 200), BRIIOJHEHUE JOTIOTHUTEIBHBIX 3aManuid (10 100), a Takke 3a aKkTUBHYIO pabOTy Ha
cemuHapax (1o 1006), mpoxoxaeHue oHIaiH-Kypca « Teopus MeXaHN3MOB U MaIllMH» Ha caiiTe «OTKphITOe 00pa30BaHUE)
www.openedu.ru (156). JlomoHATENBHBIE 3aaHHS COTIACOBBIBAIOTCS C TIPEIIOIaBaATEIIEM.

7.3.1. Texyumii KOHTPOJIb

PACYETHO-I' PAOUYECKHE PABOTHI
Pacuemno-ecpagpuueckan paboma Ne 1 «Kunemamuueckoe ucciedo8anue Mexanu3mos)

PI'P Nel coctout u3 2x 3amad mo teme «KmHemaTHdecKHi aHaln3 MeXaHHW3MOB». llenbio
pacdyeTHO-rpauiYecKoil  pabOThl  SBISIETCS  3aKpeIJICHHE TEOPETHYECKOro Marepuana |
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npuoOpeTeHne HaBBIKOB IMPHUMEHEHHUS MOJYYCHHBIX TEOPETHMYECKMX 3HAHWWH Ha IPaKTHKE.
I'padpuaeckas gacth Beimoausercs B CAD-nmporpammax.

3angaua 1. Kunematnueckoe Mccie0BaHUE MIECTU3BEHHOTO PhIYaKHOTO MEXaHU3Ma.

/lano: cxema MexaHM3Ma, FTEOMETPUUECKHE pa3Mephl 3BEHbEB.

Haiimu: noctpouts rpaduk 3aBUCHMOCTH IIEpEMEIICHHS] BBIXOAHOIO 3B€HA OT yIJia IOBOPOTa
KPHUBOIILINIIA; IOCTPOUTH IUIaHbI (TapaMeTpUUYECcKre) CKOPOCTEN U YCKOPEHUH, MOCTPOUTH CKOPOCTH
U YCKOPEHMsI XapaKTepHBIX TOUYEK, MOCTPOUTh TpaduKH HM3MEHEHHs] YTJIOBBIX CKOpPOCTEH U
YCKOpPEHUH 3BEHBEB, 3alMCaTh aHAIUTHYECKUE (POPMYIIBI OMpeIeSIONIIe TePeMEIEHUS BBIXOJHOTO
3BeHa. Bce mocTpoeHus u pacuersl BHIOIHUTh B CAD-niporpaMmmax.

[Ipumepsl TUMOBBIX 3aJaHUM:

O | T

Bap.1 Bap. 2

3agaua 2. Kunemarnueckoe uccieioBaHue 3y0uaToro MexaHu3ma.
IIpuMeps! TUIIOBBIX 3aJaHUN:
Bap.l. Omnpenenute dacTtoTy BpaiieHHs Bajia B 3y0uarod Tmepemadd, €ciu  3aJaHbl:

2=z, =2, =20,2, =z, = 40,2, =30,n, = 10006/

\\ 4
Aecd| | vesd B
|_|7 I —

2 .
T,
< j’

I 1797
T 3T
N

Bap. 2. Ompezmenurte 4acToTy BpalleHUs 7, Bajla 3y04aTod mepefadd, €CIM 3aJaHbl:

z,=30,2,=35,2, =16,2, = 20,2, =50,7, = 46,n, =250 90/ .
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Pacuemno-cpagpuueckan paboma Ne 2 «Onpedenenue nepedamoynozo OmHouieHus
NJIGHEMAPHO20 MEXAHUIMA)

PI'P Ne2 cocrout m3 3x 3amau no teme «llmanerapHblie MexaHu3MbD». llenbro pacdeTHo-
rpaduveckoil paboTHI SBJISAETCS 3aKpEIUIEHUE TEOPETUUECKOT0 MaTepHrala u MpHoOpeTeHNEe HaBBIKOB
NPUMEHEHUS TTOJTyYEeHHBIX TEOPETHUECKUX 3HAHMH Ha mpakTuke. I'padudeckas yacTb BHIIOIHICTCS
B CAD-nporpammax.

3agaua 1. OnpenenuTs yrioByl0 CKOPOCTh BEIXOJHOTO Bajla, €CIU BEIylIee 3B€HO —BOIUIIO
U €TI0 YIJIOBask CKOPOCTh paBHa @, =100 ¢'. Uncna 3yObeB KoJlec 3a/1aHbl.

IIpuMeps! TUIIOBBIX 3aJaHUN:

z, =40; z, =30, z, =80; z, =30,
z, =50;z, =25,z, =65. z, =110; z, =20, z, = 40.
- ;
- -
J__ == :
T 2 7 . .
2y f —
H T 2 Y 4
T 4 4 wea| t/——t L )
ke d I 2222777, I —
L
4 7 =
I 2’
5
Bap. 1 Bap. 2.

3agaya 2. Onpenenurh aHATATHYECKH U TpapUUYECKH TMepeaTOYHbIE OTHOIICHUS
Uu,U, U, wmexty sanamun nuddepeHnuana B MeXaHH3ME C 3aMbIKafomlel nensroo. Yucna

3yObeB KOJIEC YKa3aHbl HA CXEME MEXaHHU3Ma.
[Ipumepsl TUMOBBIX 3aJaHUM:
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’_T 130 R .
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Bap. 1 Bap. 2.

3agaua 3. Onpenenute yriioByr0 CKOPOCTh BEIXOAHOTO Bajla MeXxaHu3Ma (yka3aHa Ha CXeMe
CTpEJIKOil) U HampaBJeHHEe BpallleHusl HaualbHOTro 3BeHa. Eciu BpaleHue nepegaeTcsi Ha HauaiabHoe

3BEHO OT JABMIaTejld, 4aCTOTa BPAUICHUs KOTOPOIO U3BECTHA U paBHA n, = 1000 O%HH, Yucna

3yObeB KOJIEC 33JaHBl.
z,=100; z, =40, z, = 80; z, =50; z, =40,

z,.=20,0, = a,. z, =30, z, =80,w,, = @,.

/_%5
~+—
H

%Hj
"
-

=y
wzA KA/A (/// % ‘-|; 474
| s 77 [0 N1/ L[5 [T
o, ™,
\ ?4 A \_'%’ -
‘i} \i/
Bap. 1 Bap. 2.

OcHOBaHUSIMU JJIs CHYDKEHHUS KoJimdecTBa OayuioB Ha 0,5 0. ABIAIOTCS:

— HeOpeXHOE BHITIOJHCHNE;
— 3aJaHue CIaHO IOCIe KOHTPOJIBHOTO CPOKa;

— HH3KOE€ KayecTBO rpaduyeckoro Marepuaia (HeBepHbIid BHIOOp MaciiTaba yepTexei,
OTCYTCTBHE YKa3aHHs €IUHUI] U3MEPEHHS Ha TpadHKax).

KOHTPOJIBHAA PABOTA

KonrtponbHast paboTta HampaBiieHa Ha MPOBEPKY 3HAHUI B TEUCHHE CEMECTPa 10 CIEAYIOIIUM
pa3zaenam JUCHUTUIMHBL:

Kp Nel — CrpykTypa, KNHEMaTHKa U JUHAMHKA MEXaHU3MOB

Kp Ne2 — 3yGuaTsie MexaHU3MBI.

Bpemst Hanrcanust 0THON KOHTPOJILHON paboThI 45 MUHYT.
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IIpumepsb! 3agaHuil 1J1s1 KOHTPOJIbHOH PadoThI
Tema «CTpyKTYpa, KHHEMATHKA U THUHAMUKA MEXAHU3MOBY

Bapuanrt 1
3amanue 1. 3anmucaTh CTPYKTYpHYIO (GopMyily MexaHuW3Mma (HadaJibHOE 3BeHO 1), yKa3aTh

KOJINYECTBO U BUJ CTPYKTYPHBIX I'PYIII.
3aganue 2. OnpenenuTh yrioBYKO CKOPOCTh 2 3B€HA M YCKOpEeHUE 3 3BEHa.
3ananue 3. [To peraary JKyKoBCKOTro onpeaennTh ypaBHOBEUIMBAIOLIYIO CHUITY Ha KPUBOLIMIIE.
3ananue 4. 3anucarb GopMyITy A pacuyeTa MPUBEJACHHOTO MOMEHTA HHEPLIUH.
Laro:

[i=30mr, [=80mM  lasz=03L MM

M= k2 Me=5k2 m=10kz2

7 (=05 ke’ @=20 M/T

Bapuanr 2

3amanue 1. [{nsg mMexaHu3Ma Ha PHUCYHKE 3alHCaTh CTPYKTYPHYIO GOpMyTy MeXaHU3Ma
(HayasbHOE 3BEHO 1), ONMpeAenuTh KOJMYECTBO BpalllaTelbHBIX Map, yKa3aThb KOJWYECTBO U BUJ

CTPYKTYPHBIX TPYIII.
3ananue 2. OnpenenuTsb yrioByl0 CKOPOCTh 3 3BEHA U YIJII0BOE YCKOPEHHE 2 3BEHA.

3ananue 3. [1o peryary JKyKoBCKOro onpeaennTh ypaBHOBELIMBAIOLIYIO CHUITY Ha KPUBOLIMIIE.
3amanue 4. 3anucars GOpMyITy IS pacueTa MPUBEICHHOIO MOMEHTA HHEPIUH.

Hara-
(=30mM, 1se=100mM lzs2=050, mm

m=2 k2 M=8k2 m=100kz

7 =02 ket =10 m/C

Tema «3ybuaTsiec MEXAaHU3MBD)
3aganue 1. Paccuurars yncio creneneil cBOOOAbI MEXAHU3MA.

3aganue 2. OnpenenuTs NeperaToyHoe OTHOIIeHHe 3youaToi nepenaun U, .

3amanue 3. Paccunrtarh TONIMHY 3y0a 110 HaYaTIbHOW OKPYKHOCTH 2 KoJIeca.
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Jaro: )
b F.?U, £ 2=45 » Al %
p-¥ 240 L Ly

Bapuanr 2
3aganue 1. Paccuurars yncio creneHeil cBOOOAbI MEXAHMU3MA.

3aganue 2. OnpenenuTs NepeiaTouHOe OTHOIIeHHe 3y0uaToit nepegaun U, .

3amanue 3. Onpenenuth KOdOPUITMEHT CMEIIeHHs 2 KoJieca (OCTaIbHBIE KOoJleca Hape3aHbl
0e3 cMeleHuns).

L JaHo:
_ﬂ 27:85, Zz—_ 74
7 j ZZ’:-;U, 23:40

KonTponbsabie paboTsl MOTYT OBITH MpOBeACHHI ¢ ucnonab3oBanueM CO MockoBckoro
[Tosnnrexa B BUie KOHTPOJIIBHOIO TECTUPOBAHMSI C OTPAHMUYEHUEM 110 BPEMEHU 45 MHUH.

OneHka «OTIMYHO» 32 KOHTPOJIbHYIO paboTy BbICTaBisieTcss npu 95% npaBUIIbHBIX
OTBETOB, «xopouo» - 75%.

[Ipn AWCTAaHIIMOHHOM TMPOBEACHUU KOHTPOJBHON PabOThI 0e3 Ciy’)kObl ITPOKTOpPHHTA
CTYZAEHT JI0JIKEH MIPEJOCTaBUTh JOCTYI K CBOEMY 9KpaHy U 00€CeUUTh BUJEOCBS3b.

IIPAKTHYECKHE PABOTHI
Ne Homep pa3nena HaumeHoBaHMe NpaKTH4YECKOM
n/n MUCIUIIINHEI padoThI
1 CrpyKTypa MEXaHU3MOB CTpyKTypHBI aHAJIN3 MEXaHU3MOB
) Teopus 3BOIBBEHTHOIO Hapezanue 3y0uaThix Kojec METOI0B
3arerIeHns oOkara
UccnenoBanue nianeTapHoro
3 [InanetapHbie MEXaHU3MBI
MEXaHu3Ma

OTueT 1o NMpakTHYECKON paboTe TOIKEH COAePKATh:

1. Lenp 1 3a1aun pabOTHI.

2. MeTroauka npoBeAEHUS UCCIIEI0BaHUS

3. Onucanue cpencTB U3MEPEHUS U YCTAaHOBOK
4. Pe3ynbTarsl.

5. BrIBOIEL
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Otuer mO mpakTHUeCKOW paboTe TMpeAcTaBiIsgeTCs B IEeYaTHOM BHAE B Qopmare,
IpeyCMOTPEHHOM IA0JIOHOM OTYeTa. 3aIiuTa MPOXOAUT B (hopMme HoKIaga oOyuaromerocs Mo
BBITIOJIHEHHOM pabote uian B (opme TectupoBanuss Ha C/IO Mockosckoro Ilomurexa. Ilpu
BBICTaBJIEHUU OAJlJIOB YUUTBIBAIOTCS CIEAYIOIINE KPUTEPUU:

1.

2.
3.
4

KagecTBo odopmiieHus oTuera;

HaBbIku ycTHOTO npeacTaBieHus: pe3yabTaToB paboTh

[Tonumanue (Bocripon3BeICHNE) UCCIIETYEMBIX CBOMCTB HIJIM 3aKOHOMEPHOCTEN
YMeHHe HCHOoJb30BaTh MATEMAaTUYECKUM  ammapar s ONUCaHuA W
MOZCIIMPOBAHUS UCCIIEAYyEMBIX CBOMCTB UM 3aKOHOMEPHOCTEH

YMeHue 000CHOBBIBaTH NMPUMEHSIEMbIE METOJIbI MCCIIEIOBAaHUS, aHAM3UPOBATh
Mpeaeabl UX IPUMEHUMOCTH

TECT

TectupoBaHue BBIMOJTHSACTCA B  CICUHUATW3UPOBAHHOW ayJUTOPHH, OOOPYIOBAHHOU
KOMIIBIOTEPAMH C JIOCTYIIOM B MHTEPHET, B MPUCYTCTBUM mpemnonaaBareis. CTyIeHT A0KEH ObITh
3aperucTpupoBaH Ha Kypcax «Teopuss mexaHusmMoB U MammH» win «lIpuknagnas TMM c
npumenenuem CAE-nporpamMm»  3eKTpoHHO-0OpaszoBatenbHOW  maTdopmbl  MOCKOBCKOTO
MOJIMTEXHUYECKOTO YHUBEPCUTETA.

Bonpoc 4

Noka HeT oTBETa

Bann: 1,00

P OtmeTiTE

sonpoc
PeRaKTUPOEAT

sonpoc

Bonpoc 3

Moka et oTEETA

Bann: 1,00

7 OTmMeTuTh

Bonpoc
PepakTupoBaTh

Bonpoc

Bonpoc 15

Noka weT oTBETA

Bann: 5,00

¥ OTMETHTH

Bonpoc
PepakTupoBaTh

EONpOC

YeMy paBHO MEKOCEBOE PACCTORHNE B Nepeaaye co CMeLeHNeM (KO3MMULIMEHT CMELLEHINA LIECTEPHN ONPEAENHTL W3 YCIIOBUA OTCYTCTBUA NOAPE3aHNS, KOI(PHULMEHT
CMELEHNA KONECa 3aAaH), ecnu Z1=8, 72=18, m=10, x2=0

(OTBET OKpYTMHTE 10 COTBIX)

OTBeT

KaKue cunbl y4MTRIBAKOTCA NPW pacyeTe NPUBEAEHHOTO MOMEHTA CHN CONPOTUBNEHUA?

BrIGepuTE OOWH UMK HECKOMBKO OTBETOB:
CUNEl HHEPLIMKA

peakun B KN
CHMEl TPEHUA

CHUMBIl TAXKECTH

OO000Omo

CHna NoONE3IHoro CoNpoTHBNEHNA

F’aEMprI W MacCy MaxoBHKa YMEHbLUAKT, YCTaHaBNMBaA MaxoBKK Ha Ban

BbiDEepnTe OAWH OTBET:
(O  Gonee GbICTPOXOAHBIR

() HavanbHbIi
() NpOMERYTOUHBIA
@]

MEHEe GbICTPOXOAHEI
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Bonpoc 5 Kaxoe Koneco He BNMAET Ha BENWYMHY NePefaToyHOr0 OTHOWEHUA? YKEKUTE HOMEp Koneca.

Moka HeT oTBeTa

Bann: 1,00

¥ OTmeTiTs

sonpac
PegakTiposaTe

Bsonpoc

Lesd
z| ¥
T’
™ LE=
OTBeT.
BO"pOC 6 PaccTassTe pasMepbl Koneca

OcTanock
noneiTok: 1
Bann: 1,00

¥ OTMeTHTE
BONpOC

PegakTupoBaTh

sonpoc

7.3.2. [IpomexxyTouHasi aTTecTarus

[TucbMeHHBIN 5K3aMEH BKJIIOYAET JIBa TEOPETUUECKUX BOMPOCA U MPAKTUUECKOE 3a/IaHNE.
Jns otBeta Ha Bompockl oTBoaUTCS 45 — 50 munyT. He nonmyckaercst uCroiab30BaHuE

CTYACHTOM KOHCIICKTOB JIQKL[I/Ifl, y‘lGGHHKOB,MO6I/IHBHBIX TCJICOHOB WJIX MHBIX 3JICKTPOHHBIX
YCTPOMCTB.

VXN R WD —

—_— e e
PO —Oo

HepequL TCOPECTHYICCKHUX BOIIPOCOB, BKJIIOYCHHBIX B OMJIeThI:

8. Paszpen "CrpykTypa MexaHu3MoB'':

[lepeunciuTh OCHOBHBIE BUbI MEXAHU3MOB.

Kaxoe 3BeHO Ha3bIBAaETCsI KPUBOLIUIIOM, TIOJI3YHOM, IIATYHOM, KOPOMBICIIOM, KYJIHCOM.
Kaxkoe 3BeHO Ha3bIBaeTCsl HAYaIbHBIM?

N3 xakux 3BeHbEB 00pa3yeTcsl HAa4aJIbHBIH MEXaHU3M.

UYro HazpiBaeTcs rpynnoi Accypa?

3amnucarh yCJIOBHE TPyIIbl Accypa.

[IpuBecTu npuMepsl IBYXITOBOJKOBBIX U TPEXIIOBOAKOBBIX Ipymil Accypa.
JIOCTOMHCTBA U HEAOCTATKU 3y0UaThIX MEXaHU3MOB.

Bunb 3y04aThix MEXaHH3MOB.

JlocTOMHCTBA U HEAOCTATKU (QPUKIIMOHHBIX MEXaHU3MOB.

JloGoBas mepeaya - MPUHIIMIT PAOOTHI.

Kakoii Mmexanu3m Ha3bIBaeTCs KyJ1aukoBbIM? Kakoe 3B€HO Ha3bIBACTCS KyJauKOM?
Buabl KynaukoBBIX MEXaHU3MOB.

Buaer MexaHH3MOB ¢ THOKOH CBA3BIO.
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15. [TpuHtun paboThl MATBTHICKOTO MEXaHU3Ma.

9. Pasnen "Cunres Mexanu3MoB'':

1. Uro Ha3biBaeTcs cuHTE30M? OCHOBHBIE U JIOIIOJIHUTENIbHBIE YCIIOBUS CUHTE3A.
2. Teopema ['pacroda.
3. [IpeoOpa3oBaHre NIAPHUPHOTO YETHIPEX3BEHHUKA ITyTEM pacIiIupeHus narmd.
4. VYcnoBue cyiecTBOBaHMS KPUBOIIHIA B KPUBOIIUITHO-TIOI3YHHOM MEXaHU3ME.
5. Uto Ha3bIBACTCS YIJIOM JABJICHUS B PhIUAKHBIX MeXaHU3Max? J[omyCcTUMBIE yTJIbl JaBICHUS?
6. Omnpenenenue yria AaBieHUs B LIAPHUPHOM YETHIPEX3BECHHUKE.
7. Omnpenenenue yria JaBjieHUs B KPUBOIIUITHO-MIOJ3YHHOM MEXaHHU3MeE.
8. Omnpenenenue yria AaBi€HUsI B KPUBOLIUITHO-KYJIMCHOM MEXaHU3ME.
9. CuHHTe3 HIapHUPHOTO YETHIPEX3BEHHUKA 110 ABYM U TPEM IOJIOKEHUSIM IIaTyHa.
10. CuHTe3 KpHUBOILIUITHO-TIOJ3YHHOIO MEXaHM3Ma 10 JIBYM COOTBETCTBYIOLIUM IMOJIOKEHUSIM
BXOJIHOTO U BBIXOJHOT'O 3BEHA.
1. CuHTE3 KpUBOUIUITHO-KOPOMBICIIOBOI'O MEXaHK3Ma M0 33JaHHOMY X0y BBIXOJHOTO 3BEHA.
12. CuHHTe3 KpUBOIIUITHO-TIOJI3YHHOTO MEXaHU3Ma M0 33JaHHOMY X0y BBIXOJHOT'O 3BEHA.
13.  Yro Ha3bpiBaeTcs K0I(HHUIIMECHTOM U3MEHEHUS CpeTHEel CKopocTh?
14. CuHTe3 KPUBOIIUITHO-KOPOMBICIIOBOTO MEXaHH3Ma M0 33IaHHOMY XOJY BBIXOJHOTO 3B€HA U
KOX((UIIMEHTY U3MEHEHUS CPETHEN CKOPOCTH.
15. CuHTE3 KpPHBOIIUITHO-KYJIMUCHOTO MEXaHU3Ma MO0 KOIPGUIMEHTY HW3MEHEHUs CpeaHen
CKOPOCTH.
10. Pa3zgen "KunemaTuyecKknid aHAJIN3 MEXaHU3MOB'':
1. 3amaym KMHEMAaTHYECKOI'O aHAIM3a.
2. UTto Ha3bIBaeTCs TUIAHOM CKOPOCTEH (YCKOpPEHUI) 3BeHa, MEXaHu3Ma?
3. OcHOBHbIE YpaBHEHHUS 1JIs1 ONIPEIETICHUs CKOPOCTEH U YCKOPEHU 3BEHBEB.
4. JIBa crioco0a pa3oKeHUsI CII0KHOTO JIBHKCHHS.
5. Hanucate BeipakeHue 111 HAX0KIEHUS HOPMAJIbHOTO M TAHTEHIUAIIBHOTO YCKOPEHUM.
6. Hanucate BblpakeHne U CcQOpMYIUPOBaTH MPaBWIO Ui OIpENeiIeHUs] HarpaBICHUs
Kopuonucosa yckopeHus.
7. CdopmynupoBath TeOpeMy O MOIOOMH TPH MTOCTPOSHUH TIJIAHOB CKOPOCTEH (YCKOPEHHI).
11. Paznen " IlnuHaMUYeCKMH aHAJIN3 U CHHTE3 MeXaHU3MOB'':

1. Ipwuanun Jamambepa.

2. 3ajayd KMHETOCTaTHYECKOrO pacyeTa.

3. Hamucare BbIpaxkeHHe ISl OMPEECIICHUS CUJIBI MHEPUUH M TMapbl CHJI C MOMEHTOM
uHepuuu. OnpenenuTh UX HapaBJICHUS.

4. Hanucarp yclIOBHE CTaTUYECKON OMPEACIMMOCTH MJIOCKOW KHHEMAaTUYECKOM 1IETH.
Kunerocraruka AByXIOBOAKOBBIX IpyIin Accypa.
Urto HazbiBaeTcs ppiuaroM JKykoBckoro? Ha kakux mpuHIMIIAX OH OCHOBAH?
Teopema o prruare JKykoBCKOro.
Cnencrue U3 Teopemsbl 0 peraare KyKoBCKOTO.

9. Kak onpenennuts MOIHOCT CUIIBI IO pbyary JKykoBckoro?

10. TIpaBuno mepeHoca MOMEHTOB Ha phidar JKykoBCKOro

11. Kak onpenenuts peakiuio B IOCTYNATEIbHON MTape ¢ yYETOM TPEHMSL.

12. Kak onpenenuts peakifio BO BpAIIATEIbHON Nape C y4eTOM TPEHUSI.

13. YcnoBue caMOTOPMOKEHUS.

14. Yro naswiBaercs KIIJ[?

15. Yro Ha3pIBaeTCss MEXaHMUECKUM KO3 (HUIIUECHTOM MTOTEPb.

16. Hanucarts Beipaxkenue nisa onpeaenenusa KIIT/I npu nocnenoBatebHOM U apajieIbHOM
COEIMHEHNE MEXAHU3MOB.



17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
JIBHOKCHHUS.
28.
29.
30.
31.
32.

A

9.

10.
1.
12.

CMEILICHHUS.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
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Hanucatp ycinoBue Ui HOJTHOTO YCTPAaHEHUS JUHAMUYECKUX PEAKIHH.

Kak ypaBHOBECHUTB CHCTEMY TNIOCKHX CHJI, CXOJSIIUXCS B OJJHOM TOuKe?

Kak ypaBHOBECHTH BpalllalOLINECS MacChl, PACIIOIOKEHHBIE B Pa3HBIX MJIOCKOCTAX?
Lenb TMHAMUYECKOTO MCCIIEJOBAHUS.

Hanucath ypaBHEeHHE JBUKEHUS MalIUHBI.

JluHamMudeckasi MOJIeNlb MeXaHU3Ma. 3BeHO MPUBEICHUS, TOUKA IPUBEACHUS.
Hanncats Beipaxkenue aiisa onpeneneHus lnp,Mup,Mup,Frp.

OHepreruyeckas (MHTErpanbHas) popMa ypaBHEHUS ABHKEHUS MAIIMHBI.
Huddepennmanpras popMa ypaBHEHUS TBUKEHUS MAIIAHEI.

PexuMbl 1BUKEHUST MAILTUHBI.

[TpuunHbl KOJNIEOAHUS YIJIOBOM CKOPOCTH 3BE€HAa BHYTPHM LMKJIA YCTAaHOBMBILIETOCS

[Topsimok onpeneneHus yriioBol CKOPOCTH 3B€HA MPUBECHHUS.
Koadduument HepaBHOMEPHOCTH IBUKECHUS.

YTto Ha3bIBAETCSI MAXOBUKOM?

[Topsaok onpeneneHuss MOMEHTa MHEPLIMM MaxOBHKa 10 MeToy Mepuasnosa.
Yrto Ha3bIBaeTCSI MaXOBBIM MOMEHTOM?

12. Paznen "Teopus 3anensieHuii':

CdopmynupoBaTh OCHOBHOI 3aKOH 3aIleTUICHHUS.

Urto Ha3bIBaeTCs MEepeJaTOYHbBIM OTHOLLICHUEM?

UYro Ha3wiBaeTcs mpoduiieM 3yoa?

UTto Ha3bIBAE€TCS OKPYKHBIM, YTJIOBBIM IIarom?

Onpenenuts AMaMETp ACTUTEILHON OKPY>KHOCTH. UTO Ha3bIBaeTCsI MOAYJIEM?

W3 yero ckianpIBaeTCs 1E€AUTENbHBIN OKPYXHOW 11ar?

Uto Ha3bIBa€TCS 3BOJBBEHTOM? Y paBHEHUE IBOJIBBEHTHI B MOJSPHBIX KOOPAHHATAX.
CBoiicTBa IBOJIbBEHTHI.

CBoiicTBa IBOJIbBEHTHOTO 3alierieHus (3 CBOMCTRA).

Urto Ha3bIBaeTCs JIMHUEH 3alleIICHUs, YIJIOM 3allerIeHUs ?

Kaxk obpasyercst peeuHoe 3areruieHue?

Kaxkoe xomneco HaspiBaeTcsi kojiecoMm 0e3 cmemieHusi? OCHOBHBIE pa3Mephl Kojeca 0e3

MuHuMaNbHOE YHUCIIO0 3YOhEeB, CBOOOTHOE OT MOApe3aHust (BbIBO)?
Kaxkoe xoseco Ha3bIBAeTCs KOJIECOM CO CMEIIEHUEM?

KoaddunmenT MUHUMaIBHOTO CMEILIEHHS HCXOAHOTO KOHTYpa (BBIBOJ).
UYro Ha3zpiBaeTCs KOAPOUIHMEHTOM MEPEKPHITHS?

YTo Ha3bIBACTCS YIIIOM MEPEKPBITUS?

Yro xapakTepu3yeT K03POUIIMEHT MePEKPHITHS?

Ot yero 3aBUCUT KO3 (DUITUEHT IEPEKPHITHS?

Kaxk ob6pasyercs 3y06 koco3yboro koseca?

JlocTonHCTBa KOCO3Yy00ii mepenaun.

OcHoBHBIE pa3Mepbl KOCO3YObIX KOJIEC.

Koaddunment nepekpbitus Koco3y0oii nepenayu.

Br16op yria HakiioHa JIMHUH 3y0a KOCO3yOOTro KoJeca.

[lepenaun ¢ HEMOABMKHBIMH  OCSIMH  BpallleHUSI  KOJIEC:  OJHOCTYIIEHYAThIE,

MHOI'OCTYIICHYATEIC. OnpeneneHHe nepeaaTOYHOr0 OTHOUICHUA.

26.

27.
METOZOM.

28.
METOZOM.

CrpyKTypa MjIaHeTapHbIX MEXaHU3MOB.
Omnpenenenue nepesaTOYHOrO OTHOIICHNUS B IJIAHETAPHBIX MEXaHU3MaX aHAIUTUIECKUM

Omnpenenenue nepeiaTouHOro OTHONIICHUS B TUIAHETApHBIX MEXaHU3Max rpapuuyecKum
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29. Omnpenenenne nepeaaTOYHOr0 OTHOIICHUSI B 3aMKHYTHIX U depeHimanax.

13. Pazgen "MexaHu3Mbl ¢ BBICIIMMH apamMu'':

1. Dramnbl NpOeKTUPOBAHUS KYJaYKOBBIX MEXaHU3MOB.

2. BI/II[BI 3aKOHOB JIBUKCHUS KYJIAYKOBOT'O MCXaHU3MaA.

3. Uro Ha3pIBa€TCA YIJIOM JaBJICHHS B KYyJIa4KOBOM MeXaHu3Mme? JlomycTumbie yIiibl
JaBJICHUS.

4. OnpenenuTh CHIbI B KYJIJAYKOBOM MEXaHU3ME.

5. OHpGI[eJII/ITB MTHOBEHHBIN KI1 B KYJIAYKOBOM MCXaHU3MC.

6. Kak onpenenuth OCHOBHBIE pa3Mephbl KyJIayKOBOTO MeEXaHHM3Ma C IOCTYNaTelbHO
ABWIKYIIUMCS POJIMKOBBIM TonKareaeM?

7. Kak onpenennuTs OCHOBHBIE pa3Mepbl MEXaHHU3Ma C JUCKOBBIM KYJIauKOM U Ka4yaroIUMCs
POJIMKOBBIM TOJIKATEIEM?

8. Kak omnpenenuts OCHOBHBIE pa3Mepbl KYyJIayKOBOTO MeEXaHHM3Ma C IOCTYNaTelbHO
JBIKYIIMMCS TUIOCKUM ToOJIKaTteneM?

9. Meto 3aMeHBbI BBICIIUX KHHEMAaTHYECKUX Map HU3IIUMHU.

10. I'paduueckn crpomIMpoBaTh IUCKOBBIM KyJadOK C IOCTYMATEIbHO JBMXKYIIUMCS
POJIMKOBBIM TOJKATEJIEM.

11. I'paduueckn crnpopuIupoBaTh AUCKOBBIA KYJIa4OK C KA4aloOUIMMCS POJIUKOBBIM
TOJIKATEJIEM.

12. T'padudecku cripopuIupoBaTh AUCKOBBINA KYJIa4OK C IJIOCKUM TOJIKATEIIEM.

13. AHanTUTHYECKH OMNPEACIUTh KOOPAWHATHI IIEHTPOBOro Tpodmis Kymadyka C
MOCTYNATCIIbHO ABMXXYIIUMCA POJIMKOBBIM TOJIKATCIICM.

14. AHanmuTu4ecKku ONpeaeuTh KOOPAUHATHI IEHTPOBOTO MPOdUIs KyJauka ¢ Ka4aroIuMes
POJIMKOBBIM TOJIKATCJICM.

15. AHanuTHYECKH ONPEACIUTh KOOPAWHATHI MOpodHIs JUCKOBOTO  Kyjladyka C
MOCTYNATCIIbHO ABWXXYIIUMCS IMIIOCKHUM TOJIKATCIICM.

16. CrnpodunupoBaTh KyJIauOK C y4€TOM yIPYTOCTH 3BEHBEB.
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IIpumep 3K3aMeHAIIMOHHOTO OUJIETA

MHHHC TEPCTBO OBPASOBAHHA H HAVKH POCCHICKOMH $EIEPALLH
SEIEPATRHOE FOCYIAPCTBEHHOE ABTOHOMHOE 05 PASOBATENRHOE YUPEATEHHE BRICIIIET O
OBPAIOBAHHA
«MOCKOBCKHIA INOIHTEXHAYE CKHIl VHHBEPCHTET»
(MOCKOBCKHIH IOJTATEX)

Huacreryvr/dakyaeter «bazopnx xommererunii», kadeapa\menrp «Texandeckas MexaHHKa»
Jucuunnnnaa Teopns MANMH U MEXaHUIMOE
Hanpagienne #oiroToBKH

Kypc III, cesectp 5
IKRIAMEHAITHOHHBIH BHIET Ne .

1. Iunavpdeckoe HCCTEJOBIHHE MEXAHHIMOE: 3aJa9H, JOMYINEHHS, IPHEEIEHHE MACC H CHI
K 3B€HY NPHBEICHHA, onpedetenne J, u M .

2. OceHoeHOH 3aK0H 3amerUTeHHA (Teopena Brumca).
3. 3agaua

VYIBepaaeHo Ha 3acedaHHH Kadeapel «  » 20 r., npotoxoaNe .

3ae. xadeapoit (aupexTop UeHTpa)

IIpumepsbl npakTHYecKuX 3aaaHuil (3 BONPOC IK3aMeHAIIMOHHOT0 OuJieTa)

3agaua Nel
IIpoBecTu CTPYKTYpHBIN aHAIN3 MEXAHU3MA.

3amaua Ne2
HaHO:—El,‘le‘EE, {Ul,’EBS‘z = U,ng,mg,m_;,fsz

OnpeﬂennTL:FHHE, FHHEJ,THHHZ
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3amaua Ne 3

I[aHOZ’El,'Eg,_,'83,'84,m1,m2,1152,m53M3,F;
fps, = 0,54
’ECSZ — 0,5’84,

Ornpenennrts: [ mps M np (2 cnoco6a)

3amaua Ned
HaHO:'El, 1?2_,193, 1?4,_,&.]1_

[TocTpouTh miIaH CKOPOCTEN U YCKOPEHUM




32

Onpenenurs:
ITocTpouTs IIaH CKOPOCTEN U YCKOPEHUN

3agaua Ne 5.
OnpenenuThb yrioBYKO CKOPOCTh BBIXOAHOTO Baja, €CIM BEAYIee 3B€HO —BOUIIO U €ro

z, =40; z, =30,
z, =50; 2z, =25,z, =65.

-1
yrioBasi ckopocth paBHa @, =100 c™ . Uncna 3yObeB KoJec:

3 1
(!
_ P 7
20
T H -
1 7 1 y
vzd 2222777
[ 1

MMPOMEXYTOYHASA ATTECTAIIAA -UTOTOBBINA TECT

[IpoBoauTCs € MOMONIBIO KOMITBIOTEPHOTO TECTUPOBAHUSI.
He nomyckaercst ucronb30BaHHE CTYJICHTOM KOHCIIEKTOB JICKIIMH, y4€OHWKOB,MOOMUIBHBIX
TEJICOHOB WJIA MHBIX 3JIEKTPOHHBIX YCTPOICTB.

BapuaHThI TecTOBBIX BOIIPOCOB:

Bonpoc 1 Iunuaapuueckas KUHEMAaTUUYECKAs Tapa OTHOCUTCS K

KII

OJHOIOIBYIKHBIM
JBYXITOJIBUKHBIM
TPEXTIOIBH)KHBIM
YEeTHIPEXITOIBHKHBIM
IISITAIIO IBYKHBIM

I B B

Bompoc 2 Cdepuueckas KuHeMaTHIECKas Tapa OTHOCUTCS K
napam KJlacca

J

MIEPBOTO
BTOPOTO
TPEThEro
YEeTBEPTOTO
MSITOTO

Oo0Oooo

Bonpoc 3 K HU3MIKMM KHHEMAaTUYECKUM Mapam OTHOCSITCA:
[l BpamarenbHas



OoO0ooo
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JIMHEeHAas
3yOuJaras
KyJa4KoBast
TOUYeUHas

Bomnpoc 4 YcrpoiicTBo, coBeplaroniee MEXaHMYECKOe JBH)KEHUE, TTPEIHa3HAauYECHHAs JJIsI

npeoOpa3oBaHMs SPHEPTUHU, MATEPUATIOB, HH(MOPMAITUH, U CITy’Kallee It o0nerdyeHus pru3ndeckoro

Y YMCTBEHHOTI'O TPYZa 4eJIOBEKa 3TO

I B B

I I B

Bompoc 5 Beibepute Mmexanu3m(bl) MPEPHIBUCTOTO JBUKCHHS:

KynaukoBsrit
OPUKIIMOHHBIN
Xparnosbli
ManbsTuiicKkui
BunroBoii

Bompoc 6 ®opmymna nist pacdera yucia CTerneHeil cBo00 bl MIIOCKOTO MEXaHU3Ma:
W =3n—2ps —ps

W = 2n — 2ps — py

W = 3n —2ps +p,

W= 3n—ps —ps

W = 3n — 2(ps — pa)

Bomnpoc 7 Yucno crenenet cB0OOOIbI MEXaHU3Ma Ha PUCYHKE PAaBHO

Bomnpoc 8 [TocTpoiiTe nmiaH CKOpoCTe 3aMEHSIOIIEr0 MEXaHU3Ma

Bomnpoc 9 Ckonwsko 3amensl BKII Hy)xHO cienars AJisi JaHHOTO MEXaHU3Ma
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KYPCOBOM ITIPOEKT

TpynoemkocTs BbilosiHEHUs Ipoekta — 40 yac.

KypcoBoit mpoekT BkitouaeT B cebs 4 (derpipe) nucta Gopmata Al M MOSACHUTEIBHYIO
3amucKy ¢opmara A4.

[TosicHuTenpHAS 3aMKcKa KypCOBOTO MTPOEKTA BBITTOTHAETCS B penakTope MW ord wmm apyrom
TEKCTOBOM PEIAKTOPE U COJIEPIKUT CJIEAYIOIINE Pa3aebl:

[. TurynbHBII TUCT
II. 3amanue Ha KypcOBOM IIPOEKT.
IT1. KommuiekcHoe McciieoBaHuEe phIYaKHOTO MexaHu3ma (1 ymcr).
1.  CTpyKkTypHBI aHaIU3 PHIYa)KHOTO MEXAHNU3Ma CTAaHKA.
MeTtpudeckuii cuHTe3 (eciau HeoOX0aUMO)
Pacuer npuBeIcHHOr0 MOMEHTA UHEPIIMY MEXaHU3Ma 32 OJMH 000POT KPUBOIIUTIA.
Pacuer mpuBe1IeHHOTO MOMEHTA CHJI 32 OJIMH 000POT KPUBOLIHIIA.
Onpenenenne Koje0aHUN YrIOBOW CKOPOCTH KPUBOIIIHUIIA.
[Ton6op MaxoBUKa U BEIOOp ABUTATENs.
Kunemarnyeckoe wuccieoBaHHe pPBIYAKHOIO MEXaHHW3Ma CTaHKa (TMPUBOASTCS BCE
pacyeTHble (GOpMYIIBl U TpadUKU U3MEHEHHUS] CKOPOCTEH M YCKOPEHUH 3a OMH 000pOT
KPHUBOIIINIIA XapaKTEPHBIX TOUEK 3BEHHEB).
8. OrmpeneneHue peakiuii B KHHEMAaTHUECKHUX MapaxX PhIYaKHOTO MEXaHU3Ma B TIOJIOKEHUHU
pabouero xona (¢ yueTom u 6€3 yueTa CUJl TPEHUS)
9. OrmpexaeneHne ypaBHOBEIINBAIOIIEH CUITbI HA HAYAJILHOM 3BEHE.
IV. Pacuer sBobBEHTHOM 3y04aToi nepeaauun (2 Jucr).
V. IlpoektupoBaHue U pacueT MIaHETAPHOTO MexaHu3Ma (3 Jucr).
V1. KynaukoBbiii MexaHU3M (4 JIUCT).

Nownbkwd

B nosicHuTensHON 3anicKe MPUBOATCA BCE HEOOXOMMBbIE pacyeThl K rpauueckoi 4acTH.

JlonmyckaeTcsl BBITOTHEHHE 3alUCKU OT PYKH YepTEXHBIM MpudTom, colmronas TpeOoBaHUS
ECKJI x oopMIeHHIO TEXHUYECKON JOKYMEHTAIIHH.

I'paduueckas yacThb BBINOJHAETCS B MpOrpaMMe NapaMeTpHuecKoro MonenupoBanust T-
FLEX CAD u coaepXHT CIeAYIONINE YacTH:

1 Jmer «KoMmIulekcHOe  HCCI€A0BAHME  PBIYAKHOIO  MeEXaHHM3Ma  CTaHKay!
[TapameTpudeckass MoJielb pPBHIYQXHOTO MexaHu3Mma. Peryar JXKykoBckoro (mapameTpuyuecKuii).
I'paduku nmpuBEAEHHOr0O MOMEHTAa HMHEPLUH, INPUBEACHHOTO MOMEHTA CHJ, U3MEHEHHUS YIJIOBOU
CKOpoCTH 0€3 MaxoBHKa M ¢ MaxOBUKOM. [lmaHbl CKOpOCTEH M yCKOpEeHMH (IapameTpHyecKue).
I'pynnsr Accypa. Ilnansl cun quig kaxaoi rpynnsl Accypa. Haganbnbiil MexanusM. [lnan cun i
HA4aJbHOIO0 MEXaHU3Ma.
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2 gucr «CuHTe3 ?BOJBBEHTHOTO 3allelJieHus»: 3aleIUICHUE IIECTEpPHU C peKou
(cTaHOYHOE 3alleIUIeHHE), 3aleIUIeHUE MIECTepPHU U Kojieca, Ta0luila HOMUHAIBHBIX pa3MepoB U
pasMCpoB JIA KOHTPOJISA, OSIIOPbI CKOJBXKCHUA, CXCMY IMCpeaadnu C YKa3aHHUEM OCHOBHBIX
apaMeTpoB.

3 aucr «lIpoexkTHpoBaHMe U pacuyeT IUIaHeTapHOro MexaHusma»: Cxema
CIPOEKTUPOBAHHOI'O TUIAHETAPHOTO MEXAHU3Ma B 2X MPOEKIIHSIX.

4 gucr «I[IpodunupoBanue KyJaukoBOro mexaHusma»: ['paduku nepemMenieHus,
AQHAJIOTOB CKOPOCTEW M YCKOPEHHMM KyJayKOBOI'O MEXaHW3Ma, JMarpaMma aHallorOB CKOpPOCTEH,
KYJIQUKOBBIM MEXaHU3M, TpauK U3MEHEHUS yIiia JaBJICHUsI.

[Tpumep THIOBOTO 3a7aHUS:
CHOpoeKkTHpoBaTh MEXAHU3M ITOMEPEYHO-CTPOTaJIbHOTO CTAaHKA C Ka4aroIIencs KyJIHCOM

SD
0,051 0.05H i
f -
H
HanvenoBaHHe BAPHAHTLI
mapaMerpa a 0 B r a e S 3 b:]
‘IactoTa 3 pamerza oo, 98 | 100 | 90 | 85 | so | 82 | 70 | 60 | s
KPHB Ol HITa MHH
JImema KPHBOmM HIIA 1 M i 0,115 | 0,11 0.1 0,12 | 0,125 | 0.13 [ 0,135 | 0,12 | 0.1
PaccTosHHe MeXKITy OCAMH M TAE 0,26 0,25 0,27 | 0,265 | 0,275 | 0,28 0,28 0,27 0,2
« JlHHa per9ara Ky.JIHCHI M ZeC 0.15 | 016 [ 0155 0,17 | 0,165 | 0.175 | 0.15 | 0.18 | 0.1
=
E Jlmema matyHa 4 M % 045 | 043 | 042 | 044 | 041 04 | 044 | 042 | 04
= -
g | [lonoxenme rerpa Mace M| g | 016 | 017 | 0175 | 0185 | 0188 | 0.19 | 0.17 | 02 | 0.1
H KYJIHCBI 3
E TlonosxeHHe NeHTpa Mace %ess 2¢5=0.5 7p
B maryHa 4
é Macca KymHCE 3 KT m 8 9 10 7 6 9 8 7 1(
3 Macca matyHa 4 KT my 5 6 7 8 10 12 9 5
B Macca momsyHa 5 KT ms 16 17 18 20 21 25 24 19 2!
EI MoMeHT HHepIHH 3 KM’ Iss 0,02 | 0,02 [ 0,03 0,03 | 0,05 0,06 [ 0,04 | 0,02 | 0,C
MoneHT HHepIHH 4 KM Iss 0,03 0,04 0,05 0,06 0,08 0,08 0,07 0,03 0,0
Crra pesanas H F 1500 | 1600 | 1700 | 2000 | 1400 [ 1600 | 2050 | 2100 | 20(
Ko grmmerr 5 | 12| 1as | 1as | w20 | 118 | 125 | 122 | 120 | 12
HepAaB HOMEPHOCTH
TprBeersitt MoverT KO | Lo | 87 | 104 | 165 | 25 | 136 | 24 | 41 | 18 | 3¢
HHEPIIHH 3BEHEEB
E - Unc10 3y0beB MIeCTepHH 71 10 10 10 10 10 10 14 14 1!
E E Uncio 3y6beB Koeca 5} 19 11 12 13 14 15 17 18 1¢
\:ﬁ z MM 2
= § | Mooym MA m 2 3 4 5 6 8 3 5 4
g
E( | NecxeMsl ITaHETapHOTO 128 | 129 | 130 | 131 | 84 | 85 | 142 | 86 8
MeXaHH3Ma
Tiema TomxaTens 'S B 01 [0115[0125[ 0,13 [ 014 [ 0,15 [ 012 | 0,11 | 0,11
. Vr710BO#H X0 TOTKATETT rpax Oa 25 29 31 35 35 38 30 28 2
=
27
E ; 3aKkoH H3MeHeHHs aHaIora Ksin 'wﬂ +mpan +A Keos™?
g § | yexopenms Tomxarens n Pn
& =
E E asa moTeeMa rpax @n 180 165 155 150 145 140 160 170 17
& 7 | ®azasepxmero scros man | o, | 25 | 25 30 | 30 | 35 [ 40 | 30 | 25 | 2
SO omycxamms max | o 60 | 70 | 80 | 90 | 95 [ 90 [ s0o | 65 | &

0,008 | 0,01 | 0,012 0,012 | 0,015 | 0,015 | 0,011 | 0,009 | 0,0r

Paanyc poHka M



