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1. Henun, 3a1a4u ¥ IVIaHUPYeMble Pe3yJbTAThl 00y4YeHUs 110 AUCHUIITHHE

Lenbto ocBoeHus qucuumuingel «lIpuknanHas Teopus MEXaHU3MOB U MalllMH C IPUMEHEHUE
CAE-nporpamm» sIBJI€TCA:

- OCBOEHHE OOILIMX METOAOB HMCCIEI0BaHMUA U MPOEKTHPOBAHUS MEXAaHU3MOB M MalIMH B
coorBerctBUM ¢ ECK]/], crnocoGcTBYOIMX CO3[aHUI0 BBICOKOIPOU3BOIUTEIbHBIX, Ha/IEXKHBIX,
9KOHOMHYHBIX MAlIMH, IPUOOPOB U ABTOMAaTHYECKUX JIUHUH;

- (QopMmupoBaHHE CHCTEMBbl 3HAaHUH, MO3BOJIAIOLIEH OyaylieMy CHELHAIUCTy Hay4dHO
aHAM3UPOBATH MPOOJIEMBI B €0 MPOPECCUOHATLHON IEATEIIEHOCTH;

- pa3BUTHE HABBIKOB TEXHUYECKOI'O TBOPYECTBA.

Oo6yuenue no aucuurunne «[IpukinagHas Teopus MexaHU3MOB 1 MaluH ¢ mpuMmeneHne CAE-
IpoTrpaMM» HaNpaBJIeHO Ha (POPMUPOBAHKE Yy 00YUAIOMIMXCS CIESTYIOIUX KOMITETECHIIHIA:

Koa nu HanmeHoBaHMe KOMIeTeH Uit NHIuKaTopbl 10CTHKEHUS
KOMIeTEeHIHH
OIIK-2. Cnioco6en popmynupoBaTh 3a1a4u NOIIK-2.2. YMeeT opueHTUpOBaThCs

HpO(beCCI/IOHaHBHOﬁ ACATCIbHOCTH Ha OCHOBE | B OCHOBHBIX 3aJla4ax MOJIEIUPOBAHUS;
3HaHUH, TPOPMILHBIX pa3eioB
MaAaTEMAaTHUYCCKUX, TCXHUYCCKUX U
C€CTCCTBCHHO-HAYYHBIX TUCITUILINH

BbIOMpaTh NPOrpaMMHOE 0OecrieueHue AJs
pellIeHns] KOHKPETHBIX 3a/1a4

(Moyrei) MOJICIIMPOBAHMS; IPUMEHSATH OCHOBHBIE
3aKOHBI €CTECTBEHHOHAYYHBIX JAUCIHUILIIH U
METO/bl MATEMaTUYECKOTO aHalIu3a J1JIs
TEOPETUYECKOT0 MOAETHUPOBAHHUS
TEXHUYECKUX CUCTEM U 00pabOoTKU
pe3yIbTaTOB SKCIEPUMEHTAIBHBIX
HCCIICIOBAHNIA;
NOIIK-2.3. Brnaneer HaBbIKaMU
MCTIOJIH30BaHUST KOMITBIOTEPOB KaK dJIEMEHTOB
CHUCTEMBI  TIOJTOTOBKH  IPOW3BOJICTBA M
yIpaBJI€HUS MPOEKTaMH, COBPEMEHHBIMHU
METOAaMU MaTeMaTHYeCKOTo aHajau3a M
MOJICIUPOBAHUS, YTOOBI H3PPEKTUBHO peIaTh
UCCIIEI0BATEIbCKIUE U TEXHUYECKHE BOIPOCHI
B 00JIaCTH aJIUTUBHBIX TEXHOJIOTUH;

OIIK-7. Cnoco6eH ncnonb30BaTh NOIIK-7.1 leMoHCTpUpYET 3HaHUE

MH(OPMALOHHO-KOMMYHHUKAI[HOHHBIE MIPUHIIMIIOB COBPEMEHHBIX MHPOPMAIIMOHHBIX

KOMITBIOTEPHBIEC TEXHOJIOTUH, Oa3bl JTAaHHBIX,
MaKeThl MPUKJIAJHBIX TPOTPAMM JJTS PEIICHUS
WHXEHEPHO-TEXHUUECKUX U TEXHHUKO-
YKOHOMHYECKHX 3a/1a4 TUIAHUPOBAHUS U
yIpaBieHHs paboTaMu 10 UHHOBAIIMOHHBIM NHKCHEPHO-TEXHUICCKUX U TCXHUKO-
MIPOEKTaM HSKOHOMMYECKHUX 3a/1a4 YIIpaBJIeHUs paboTamMu

TEXHOJIOTHIi;
NOIIK-7.3 Mcnonp3yeT COBpEMEHHbIE
MaKeThl MPUKJIAIHBIX IPOrpaMM Ul PEeLICHUS

110 THHOBAITMOHHBIM npoeKTaM B O6J'IaCTI/I
aJITITUBHBIX TEXHOJIOTHIA,

HOIIK-7.4 Hcnonp3yer 0a3bl JaHHBIX IS
pelIeHUs HMHXEHEPHO-TEXHUYECKUX  3a7ad

IUIAHUPOBAHMUS M YOpaBJICHUA PabOTaMH IO




HWHHOBAIIMOHHBIM IMPOCKTaAM

2. MecTo AUCHHMILVIMHBI B CTPYKTYpe 00pa3oBaTe/bHONH NPOrpaMMbl

JlucrumamHa OTHOCUTCSA K 00s3aTenbHON YacTu b 1.1.26 «/lucuummmasl (Moaynm).
Heo0xomuMbIM# YCITOBUSIMU JIJIS OCBOSHUS TUCIUTIIMHBI SBIISIOTCS:

3HaHUs OOIIEero Kypca BBICIICH MaTeMaTHKH; OCHOBHBIX 3aKOHOB (M3UKH, (HU3NYECKUX
BEJINYMH U KOHCTaHT; OCHOBHBIX TOHSTUH M 3aKOHOB MEXaHHKH M BBITCKAIOUINX W3 3THX 3aKOHOB
METOJIOB M3Y4EHHs PAaBHOBECHS U JBIKCHUS MaTEpPHAIbHONW TOYKH, TBEPJOTO Tella, MEXaHUUECKOM
CHCTEMBI; CPEACTB KOMIIBIOTEPHOU IpaduKH;

YMEHUsI BEIOUPATh MOAXOAAIINE MAaTEMaTHIECKUE METObI, AITOPUTMBI M 3aKOHBI MEXaHUKU
AJI1 NMIOCTAHOBKHW M PCHICHHA KOHKPETHLIX 3a/ad, B TOM YHMCJIC C HCIIOJb30BAHUCM COBpeMCHHOﬁ
BBIUMCIUTEIBHON TEXHUKM U MPOrpaMMHOro oOecnedeHus; paboraTb ¢ nOpubopamMu U
000pyI0BaHUEM; HCIIOIB30BATh CPEJCTBA KOMITBIOTEPHOH TpaduK;

BJIaACHHUC MAaTEMaTHUYCCKUMHU ME€TOJaMHU, METOAaMU U 3aKOHAMU MEXaHUKH JJIA ITIOCTaHOBKU
U PEIICHHs 3a]ad, CBSI3aHHBIX C MPO(PECCHOHAIBHON AEATEIBHOCTHIO, TIPAKTUYECKUMH HAaBBIKAMHU
UCIIOJIb30BAHUS MTPUKJIATHBIX TIPOTPAMM U CPEICTB KOMITBIOTEPHOM I'paduKH.

Conepxxanmne nucuuruimHbl «l[IpuknanHas Teopuss MEXaHW3MOB M MallMH C NPUMEHEHUE
CAE-nporpamm» sIBJISI€TCSl JJOTMYECKUM HPOJOJDKEHUEM HCIOJIb30BaHUS MOJI0KEHUH JUCLUIUINH
«BrIcmTas MaTreMaTukKay, «q)I/I?;I/IKa)), ((TGOPCTI/I‘-IGCKEUI MCXaHWKa» Ha MPAKTHUKEC, TPUMCHHUTCIBHO K
KOHKPCTHBIM MCXaHUYCCKUM YCTpOﬁCTBaM " CIIYKUT OCHOBOM1 JJIA OCBOCHUSA JUCHUIIIINH «OCcHOBBI
IMPOCKTUPOBAHUA I[eTaJ’Ieﬁ U y3JIOB MAalllH». CIOZIa CJICOAYCT OTHCCTHU U 00JIBIIIOE YUCIIO CIICUAJIbHBIX
HHKXCHCPHBIX JUCHUIUIMH, NPEAMCTOM H3YUCHUA KOTOPBIX CIIYXXUT CTPYKTypa, KMHEMAaTUKa M
JMHAMUKA MallliH U MEXaHU3MOB.

3. CTpykTypa U cofep:KaHue IUCUUIINHBI

OO6r11ast TPYA0EMKOCTb AUCIMIUTMHBI COCTABIISET 6 3aUeTHBIX eHHUIIBI (216 yacoB).

3.1 Buabl yueOHO# padoThl M TPYA0EMKOCTh
(mo ¢hopmam 0OyueHwHs)

3.1.1.0ynas hopma o0ydeHuUs

o/ Bup yuye6Hoi padoTbi KOJ‘I:;:(C;?BO CeM%ﬂp b
1 AyIMTOpPHBIE 3aHATHS
B ToMm uncrne:
1.1 Jlexnun 36 36
1.2 CeMuHapckue/mpaKkTHIEeCKHe o4 54
3aHSTHS
1.3 JlaGopaTopHble 3aHATHUS 36 36
2 CamocrosiTejibHas padora
B ToM gnce:
2.1 Pa6ora ¢ CJ1O 50 50
2.2 KypcoBoii mpoekt 40 40
3 IIpome:xxyTouHasi aTTecTalUsA




OK3aMCH

Hroro

216

216

3.1.2.04H0-3204Has popma 00yUeHHUS
He npenycmotpena
3.1.3.3a0unas ¢popma oOydeHUS

He npenycmotpena

3.2 TemaTnyeckuii MJIaH M3y4YeHHs TUCHUTTIHHBI

(mo dhopmam oOyueHus)

3.2.1. Ounas ¢popma oOyueHus

TpyroeMkocThb, yac

AynuTopHasi padora
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Paznen 1 «CtpykTypa MEXaHU3MOB. 24 4 8 4 8
Pazgen 2 «CuHTE3 pHIYAKHBIX
A p 28 4 8 4 12
MEXaHU3MOB)
Pasnen 3 «Kunemaruueckuii aHaIn3
A 33 6 8 4 15
MEXAHU3MOB)
Pasnen 4 «/luHaMudYecKui aHaIu3 U
pen 4 «Ji 42 6 8 8 20
CHHTE3 MEXAHU3MOB»
Paznen 5 «Teopus 3anerieHui» 42 8 8 8 18
Paznen 6 «IlnaHerapHble MeXaHU3MBDY | 28 4 8 4 12
Pa3znen 7 «MexaHU3MBI ¢ BBICIITUMU
: 19 4 6 4 5
rapamm»
HUroro 216 36 54 36 90

3.2.2.04H0-3a04Hast hopma 00ydIeHHUs
He npenycmotpeno

3.2.2. 3aounas popma oOydeHHS
He npenycmorpeno

3.3 CoaepxaHue TUCHUNIHHBI

Pa3zoen 1 «Cmpykmypa mexanuzmogy




OcHoBHbBIE 3amaun u ToHATHS TMM (mammna, mexanu3Mm) CTpyKTypa MEXaHHW3MOB: 3BEHO,
KMHEMaTudeckas Tapa, HuX Kiaccupukanus. MeXaHu3Mbl TUIOCKHE | MPOCTPAHCTBEHHBIEC.
CrtpykrypHble (HopMynbl sl ONpeAeNeHusl 4yucia cTeneHeil cBoOoabl MexaHu3MmoB. llaccuBHbie
CBSI3H, JIMIIHKE MOABUKHOCTU. CTPYKTYpa MJIOCKUX PHIYAKHBIX MEXaHU3MOB MO AcCCypy, YCIOBHE
rpynnsl Accypa, pasHOBUIHOCTH Tpymi Accypa. MexaHnusmbl MaHUIyIATOpoB. OCHOBHBIE BUJIbI
PBIUXKHBIX MEXAaHHU3MOB: KPUBOIIMITHO-KOPOMBICIIOBBIN, KPUBOIIMITHO-KYJIUCHBIN, KPUBOIIMITHO-
MOJI3YHHBIA;, CHUHYCHBIM, TaHreHCHbIH. Hampapmstonue mexaHu3mbl. Mexanu3mbl YeObimiesa.
[[lapHupHBIE MEXaHU3MBI C BBICTOEM. 3y04YaTO-phIUYaXKHBIE MEXaHU3MBI. MeXaHU3MBI C
napajuiebHOM CcTpykTypoil. M30bITouHble cBsi3u. KuHemaTuueckas Liellb U KHHEMaTHYECKOE
COEJIMHEHHUE.

Paszoen 2 « Cunmes poluasicHvlx Mexanuzmosy

MeTpudeckuii CHHTE3 phIYaXHBIX MeXxaHu3MoB. Teopema I'pacrodda. Korddumment nsmenenus
CpeaHen CKOPOCTH.

Dtanbl CHHTE3a MEXaHW3MOB, BXOJHBIC M BBIXOIHBIC MapaMEeTpPbl, OCHOBHBIE U JOMOJHUTEIbHBIE
YCIIOBUS, [IeJICBbIC QYHKITMH. METO/IbI ONITUMHU3AIMH B CHHTE3¢ MEXaHU3MOB ¢ IpuMeHeHneM DBM:
CIIy4aifHbI TIOMCK, HANpaBJICHHBIA MOWCK, IITpadHble (QYHKIHMH, JTOKAIBHBIA U TII00aIbHBINA
MHUHHUMYMBbI, KOMOMHUPOBAaHHBIN MOUCK. CHHTE3 MEXaHU3MOB 110 METOAY MPUOIUKEHHBIX ()YHKIIUM.
[TocraHoBKa 3afaud MPUOIMKEHHOTO CHHTE3a MEXaHW3MOB 1Mo UYeOblleBy, MHTEPIOIUPOBAHUE,
KBaJpaTHIHOE MPUOIMKEHNE QYHKIUH, HaWTydIIee NpuoImkenne pyHKIui.

Pazoen 3 «Kunemamuueckuti ananusz Mexanusmosy

Kunematnueckuii aHamu3: 3aaadd, JOOMyHIeHUs. MeToJ KHUHEMaTUYEeCKOTO HCCIEIOBAHUS -
orpezieNieHUue TMOJIOKEHUIH U TepeMeleHUl 3BEHbEB, OMpE/e/ieHne KpalHUX MOJIoKeHUU. J[Ba
crioco0a pasyioKeHUsl JABMKCHUS, TpuMeHsemble B TMM, KuHeMaThka MapHUPHBIX MEXaHU3MOB,
TeopeMa 0 moAoOuu. MeToJ KHHEMAaTUYECKOTO UCCIeNoBaHus: rpado-aHaTUTUYECKUH,. AHAIOTH
CKOpOCTEW M YyCKOpEHUU. MeToabl KHHEMAaTUYECKOTO MCCIIEIOBaHUA: BEKTOPHBI U MATPUYHBIN.
Kunematunueckoe UCCJIeIOBAHNE MaHUITYJISITOPOB. Kunematnueckoe ucciae0BaHue
MPOCTPAHCTBEHHBIX MEXAaHU3MOB 3aMKHYTOH ¥ Pa30MKHYTOH CTPYKTYPBI. [TepenaTounoe
OTHOIIEHHE 3y0UYaThIX MEXaHHU3MOB C HEMOJBUKHBIMU OCSMHU BPAILEHUS KOJIEC: OAHOCTYIIEHYAThIe
nepeaurd BHEITHETO0 W BHYTPEHHETO 3allellJICHUs; MHOTOCTYIEHYAThle Tepelayu, YepBAYHbIC U
KOHHUYECKHE Mepeayun.

Paszoen 4 «/lunamuueckuii ananus u cunmes MexaHu3zmMo8»

Kunerocraruueckuii aHann3 MEXaHHU3MOB: 3adaud, gomnymieHus. OnpenereHue CUil U MOMEHTOB
VHEPLMU 3BEHBEB MEXAHU3MOB. Y CIIOBUE CTATUYECKOW ONPEAECIUMOCTH IIJIOCKOM KMHEMATUYECKON
nenu. JluHaMUYecKWil aHalW3 M CHUHTE3 MEXaHMU3MOB. 3aJladyd U JOMYIICHUS JUHAMUYECKOTO
uccienoBanus. JluHaMuueckue Moeln MeXaHu3MoB. [IpuBeneHne Macc M CUJl K 3BEHY U K TOUYKE
npuBeaeHus. DHepreTudeckas u auddepeHnuanpHas (Gopma ypaBHEHUS JBWKCHHSI MAITHHBL.
Pexxumbl aBmkeHus MamuHbl. [IprunHbl KoneOaHus YTIoBOW CKOPOCTH HA4YadbHOTO 3BE€HA BHYTPHU
[HKJa YCTaHOBUBIIErocs ABWKeHHs. Ha3zHauenme maxoBuka. MaxoBod MoOMeHT. TpeHue B
MexaHu3Max, caMoTopMmoskeHne. CUII0BOM pacyeT MEXaHU3MOB C YYETOM TPEHUSI B KHHEMATUYECKHUX
napax (c mpumepom). JIlnHaMUYECKU CHHTE3 MEXaHU3MOB. SIBIeHne camotopmoskenus. Jluarpamma
sHepromacc. Metoa Butrenbayepa uist onpeneieHus mpuBeIEHHOTO MOMEHTa HHEPIIUN MaXOBHKA.
OcHOBHBIE METOJIBI BUOPO3AITIUTHI: JeMI(pUpoBaHUE KoJIeOaHWN, IUHAMHYECKOE TallleHhe
KoJieOaHuii, BUOPOU30IIALINSI, BUOPO3AMUTHBIE CUCTEMBI. JIMHAMUKA TPUBOJIOB. DIIEKTPONPUBO/I,
TUAPOTIPUBO/I, THEBMONPUBO] MexaHU3MOB. Bubporpancnoprepsr. KI1J] MexaHu3MOB (LIUKJIOBOH U
mrHoBeHHBIN). KIIJ cuctemM MexaHW3MOB, COEAMHEHHBIX IIOCIEIOBATEILHO U TapaJlIebHO.
Konebanus B mexanuzmax. CTaTuueckoe W AMHAMUYECKOE YpPaBHOBEIIMBAHUE BPAIIAFOIIUXCS
pPOTOPOB. YpaBHOBEIIMBAHUE MEXaHU3MOB. CHUIIOBOM pacyeT MEXaHU3MOB C BhICIIEH napoil. Pacuer
JKECTKOCTH MPYKUHBI B KYJJAYKOBBIX MEXaHU3MaX.



Pazoen 5 «Teopus 3y6uameix 3ayenieHuti»

OcHoBHas TeopeMa 3areruieHus. [IpsmMo3yOble IUIMHIPUYECKHIE MepeIadn: JIEMEHTH 1 OCHOBHBIC
pa3Mepbl Kosiec 0e3 cMelleHusl. DBOJIbBEHTa OKPY)KHOCTH M ee cBoicTBa.CBOWCTBAa U DJIEMEHTHI
HBOJILBEHTHOTO 3allerieHus. MeToapl Hape3anus 3yobeB Kosec. CtaHouHoe 3aneruienue. Koneca co
cMmemienreM. Buael mepemau co cmemienueMm. Pacuer mepenau co cmemieHueM. KadecTBeHHbIE
nokasarenn  paboTOCMOCOOHOCTH  3y0daThIX Tepenad. briokupyrommii  KoHTyp.  Breioop
koadp¢unuentoB cmemieHus. Koco3ybas nunuuapudeckas mnepenada: 0COOCHHOCTH T'€OMETpPUH,
OCHOBHBIE pa3Mepbl Kosec, KO3 PHUIUEHT MepeKPhITHS, SKBUBAJICHTHOE YHCIIO 3yOheB, BHIOOD yria
HakJoHa 3yObeB. Konnueckas 3yOuaras nepenada. UepBsiuHas nepenada. 3anemienue HoBukosa.
['unongHast v TunepOOIOUAHAS TIepeaaya.

Paszoen 6 «IInanemapnvie mexanuzmoi»

[InanerapHble MEXaHM3MBI - CTPYKTYpa, JOCTOMHCTBA M HEJOCTATKH; MPOCTBIC, CIIOXKHBIE,
muddepennmanbapie.  3aMmkHyThle aupdepenuumansl.  Auddepenmman aBromobuns. CunTe3
IUTAaHETAPHBIX MEXaHU3MOB: YCIOBHUS COOCHOCTH, COCE/ICTBA U COOPKH.

Paszoen 7 «Mexanuszmul ¢ gvicuuumu napamuy

Buapl KynauykoBbIX MEXaHH3MOB. BBIOOp 3aK0HA ABMXKEHUS TOJIKATENSA. Y TIIbI IABJICHUS U TIEPEIayu.
['padmyeckoe U aHanuTUuecKkoe MpoduiarpoBaHue KynaukoB. CHHTE3 KyJauKOBBIX MEXaHHU3MOB C
YUETOM YIPYrOoCTH 3BEHBEB. AHAIMTHYCCKOE ONPEICIICHHE KOOPIWHAT IIEHTPOBOTO MPOQHIs
Kylnayka. MexaHu3Mbl XPamoBblii M MalbTUHCKUNA: OCHOBHBIE pPa3Mepbl, OCOOEHHOCTU PabOTHI.
CuHTE3 MEXaHU3MOB C MPEPHIBUCTHIM JIBUKEHUEM.

3.4 TemaTnka mpaKTHYeCKHUX 3aHATHH
3.4.1.TIlpakTHYeCKHEe 3aHATUS

Omnpenenenre OCHOBHBIX Pa3MEPOB B MEXaHU3ME aHATTUTHUECKUM CITIOCOOOM.
OmnpeneneHre OCHOBHBIX pa3MEPOB B MEXaHU3MeE rpapuecKuM CIIoCOO0OM
Ornpenenenne KOOpAUHAT BBIXOAHOTO 3B€HA B MPOCTPAHCTBEHHBIX MEXaHU3MAX.

el A

Kunematmueckoe HCCICA0OBAHUEC PBIYAXKHBIX MEXAHU3MOB C IPUMCHCHUEM
napaMeTpruIecKkoro MoenupoBanus B nporpamme T-FLEX CAD.

o

Kunemarndeckoe uccie1o0BaHUe pplYaXKHbIX MEXAHU3MOB C [IPUMEHEHUEM DJIEMEHTOB
nporpaMmmupoBanusi B mporpamme MathCad

6. Kunemarnueckoe ucciae10BaHHE IPOCTHIX 3y04YaThIX MEXaHU3MOB.

7. Kunemarnueckoe McciaeI0BaHUE TUIAHETAPHBIX MEXaHU3MOB

8. Kunemarmueckoe uccienoBanne nuddepeHnaIbHbIX MEXaHU3MOB

9. Kunemarnueckoe uccienoBanne auddepennmana ¢ 3aMpIKaronen Iembro
10. CuioBoif pacyeT pplYaXHBIX MEXaHU3MOB (TpapUUecKuii METO)

11. CunoBoii pacueT pblYaXHbIX MEXaHU3MOB (aHATMTUYECKUIT METOo.)

12. CunoBoii pacyer ¢ y4eToM CHJI TPEHUS

13. PacueTt 5B0JIbBEHTOH Mepeadun MpH 3aJaHHOM MEXOCEBOM PACCTOSHUU.
14. PacueT 5BOJIbBEHTHOH Mepeiaur IpyU CBOOOTHOM MEKOCEBOM PacCTOSIHUU
15. Onpenenenue nokaszarenei kauectBa. brokupyromuit KOHTYp.

16. Pacuet npuBe1IeHHOIO MOMEHTa UHEPIIMH MEXaHU3Ma

17. Onpenenenne MpUBEACHHOTO MOMEHTA CHJI MEXaHU3Ma

18. Onpenenenue 3aKk0Ha U3MEHEHUS YTIIOBOW CKOPOCTH HAYAJIbHOT'O 3BEHA.
19. KoaddunreHT HepaBHOMEPHOCTH JIBHIKCHHUSI.



20. Beibop aBurarens.

21. OnpeneneHre OCHOBHBIX Pa3MEpPOB KyJIaYKOBOTO MEXaHU3Ma.
22. CunoBoiil pacueT MEXaHW3MOB C BbICHICH MapOii.

23. Pacuer eCTKOCTH MPYKUHBI B KYJTaUKOBBIX MEXaHU3MaX.
24. CuHTE3 TUTaHETapHBIX MEXaHHU3MOB.

25. YpaBHOBEIIMBAaHNE MEXaHU3MOB.

26. PacueT ManpTUHCKUX MEXaHU3MOB.

27. Pacuet XparoBbIX MEXaHU3MOB.

3.4.2.J1abopaTopHbIe 3aHATHUS

1. CTpyKTYypHBIi aHAJIN3 MEXaHU3MOB.(44)
2. banancupoBka Bpamaromuxcs macc (44)
3. Hapesanue MeToiom oOkara 3y0uaTsIx KoJec. (24)

4. MopenupoBanue nporecca popmooOpazoBaHus 3yOUaThIxX KOJEC B IporpaMme T -
FLEX CAD (4u).
5. UccnenoBanue miiaHeTapHbIX MEXaHU3MOB(44).

3.5 TemaTnka KypcoBbIX IPOEKTOB (KYPCOBBIX PadoT)

3aganue Ne 1 ViccnenoBanue MexaHu3ma 3y001010€KHOTO CTaHKa JIJIsl Hape3aHus
HUAJTUHIPUYECKUX KOJIeC.

3aganue Ne 2 VccnenoBanrue MexaHn3Ma 3y0OOCTPOTAIBHOTO CTaHKa JIJIsl HApe3aHUsl KOHUYECKHIX
KOJIEC C TIPSIMBIM 3yOOM.

3aganue Ne 3 VccnenoBanrue MexaHU3Ma MOMEPEYHO-CTPOTaIbHOTO CTaHKa ¢ Kadaromiencs
KYJIMCOM.

3aganue Ne 4 ViccnenoBanrue MexaHu3Ma JOJMOEKHOTO CTaHKa ¢ Kayaroleics: KyITUCOH.
3aganue Ne 5 VccnenoBanue MexaHn3ma JOJIOEKHOTO CTaHKa C BpaIllaloLENCsl KyJIUCOM.
3aganue Ne 6 VccnenoBanrue MexaHU3Ma MONEPEYHO-CTPOTaIbHOTO CTaHKa ¢ Kadaroliencs
KYJIMCOM.

3aganue Ne 7 VccnenoBanre MeXaHu3Ma MONEPEYHO-CTPOTaIbHOTO CTaHKa ¢ Kadaromiencs
KYJIMCOM.

3aganue Ne 8 VccnenoBanue MexaHn3Ma YeKaHOYHOTO Mpecca.

3ananme Ne 9 VccnenoBanue MexaHu3Ma JIMCTOLITAMIIOBOYHOTO TMTpecca.

3apanue Ne 10 VccnenoBanue MexaHu3Ma BBITSDKHOTO Tpecca.

3aganme Ne 11 MccnenoBanne MexaHu3Ma OJJHOUMIIMHIPOBOTIO KOMITpECCopa.

3apanue Nel2 VccnenoBanue MexaHu3ma JABYXIUIMHIPOBOIO KOMIIPECCOPA.

3ananue Nel3 VcenenoBanne MexaHn3mMa MOPUIHEBOTO ABUTATENsI BHYTPEHHETO CTOPAHMS.
3ananue Nel4 ViccnenoBanue MexaHu3ma MOPUTHEBOTO ABUTATENsI BHYyTPEHHETO CTOPAHMSL.

4, YuebHO-MeTOAM4YEeCKOe U MHPOPMALIMOHHOE o0ecriedeHne
4.1 Hopmatusnbie 1oKyMeHTbI © 'OCTb1

1. TOCT 16530-83 Ilepenaun 3youatsie. OOIIME TEPMUHBIL, OTIPEIEICHUS U 0003HAYCHHS
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2. TTOCT 16532-70 Ilepenaun 3yOuaThie MUJIMHIPUICCKHE YBOJIBBEHTHBIC BHEITHETO 3aIICTICHHUS.
Pacuer reomerpun

3. TOCT 13755-2015 (ISO 53:1998) OcHoBHBIC HOpMBI B3auMo3aMeHseMocTH. [lepenaun
3y04aThie MUINHAPUICCKIE IBOJILBEHTHBIC. VICXOHBIC KOHTYPBI

4. TOCT 21354-87 (CT COB 5744-86) Ilepenauu 3yduaThie MIIMHAPUICCKUE IBOTHBEHTHBIE
BHEIITHETO 3alleTieHus. Pacder Ha MpoOYHOCTH

5.TTOCT P 2.106-2019 Eaunas cuctema konctpykropckoit mokymentanuu (ECKJI). TexcroBbie
JIOKYMEHTBI

6. OCT 2.102-2013 Eaunas cuctema koHcTpyktopckon qokymenTanuu (ECKJI). Buasr u
KOMIUIEKTHOCTh KOHCTPYKTOPCKUX TOKyMEHTOB (¢ [lonpaBkammu)

7.TOCT 2.104-2006 Enunas cuctema koHcTpykropckoi qokymeHTaruu (ECKJI). OcHoBHBIE
Haanucu (c [TompaBkamn)

8. 'OCT 27609-88 PacueTbl 1 UCIIBITAHKS HA MPOYHOCTh B MAIIMHOCTPOCHUH. OCHOBHBIC
MIOJIOKECHUS U TPEOOBAHUS K IMPOBEICHUIO 1 HOPMATHBHO-TEXHIUYECKOMY 00CCIICUCHHTO

9.TOCT 9563-60 (CT C2B 310-76) OcHoBHBIE HOpMBI B3auMo3aMeHsieMocTu. Koneca 3ybuaThie.
Monynu (c Usmenenusimu N 1, 2)

10. CIOC HOCTPOM DS.NOS-15.0-2012 IIpaBuia 1 HOpsI0K cepTUOUKALMK MAIIHH 1
MEXaHHU3MOB, IPAMCHSIEMBIX B CTPOUTEIHCTBE

4.2  OcHoBHasi IuTEpaTypa

Yuebnuxu:

1. Apro6onesckuii U.U. Teopus MmexaHu3mMoB u MamuH, M., «Anbsacy, 2011 1., 640c.

2. IlpoexTupoBaHME MEXaHM3MOB U MalHH : YueOHoe nocobue / I'ynn B. I,
banramku C. A., CoboneB A. B., bposkuna 0. 1. 1— Crapsriit Ockon : THT, 2023. —
488 c. - ISBN 978-5-94178-127-0

3. Bposkuna K0.U., PezankoB C.C np. Teopus MeXaHU3MOB M MAIIIMH: B BONPOCAX H
orBerax. Yactp 1. CTpyKTypa 1 KHHEMaTHKa MEXaHU3MOB// yueOHOE TocoOue JIs
By30B. M: Kypc, 2020.— 228 c.

4. bposkuna l0.U., Pe3nukoB C.C ap. Teopust MEXaHU3MOB M MAIlIMH: B BOIIPOCAX U
orBerax. Yacts 2. /lunamuka mamus// yuebHoe mocodue st By3oB. M: Kype,
2020.—-228 ¢

5. MamaeB A.H., bana6una T.A. Teopus MexaHU3MOB ¥ MallTUH: Y4eOHUK JIJIsI BY30B. -
M.: M3parensctBo OO0 "Komnanus Jenpta M", 2016. - 268 c.

Memoouueckue ykazanus.:

1. KypcoBoe npoekTupoBaHre MEXaHU3MOB U MaIlIMH: COOPHUK 3aJJaHuil /

HO.U. bpoBkuna, A.H. Mamaes, T.C. PabuueBa. — MockBa: MockoBckuii [Tonurex,
2022. —

2. JImutpuesa JL.H.. Bykonosa I'.C. Kunematnueckuii 1 CUI0BOI pacueT MEXaHU3MOB
- Meroa. ykas. Kk KypcOBOMY IIPOCKTUPOBAHUIO 10 TEOPUU MEXAHU3MOB U MAILIUH. -
M.: MI'TY <cMAMMN», 2007. — 44c.

3. HOmurpuesa JI.H.. Bykonoa I'.C. JluHamMmudeckoe ucciieioBaHNe MEXaHU3Ma -
Merton. yka3. K KypCOBOMY IPOCKTUPOBAHUIO IO TEOPUN MEXAHU3MOB U MAIlIHH. -
M.: MI'TY «MAMI», 2007.
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4. banabuna T.A., MamaeB A.H., Mapunkun A.I1. [IpoduinpoBanue 5BOIbBEHTHBIX
3yOuaThbIX Kosiec.- MeTo. ykas. K KypCOBOMY MPOEKTUPOBAHHIO 110 TEOPUH
MEXaHU3MOB U MaluH.- M.: MI'TY «MAMM», 2007.

5. banmabuna T.A., Mamaes A.H., [TerpoBa T.M. CunTe3 KyJa4KOBOTO MEXaHU3MA. -
Meroa. yka3. K KypcOBOMY IPOEKTUPOBAHUIO 10 TEOPUU MEXAHU3MOB U MAILUH. -
M.: MI'TY «MAMMN», 2007.

6. bamabuna T.A., Mamae A.H., Mapunkun A.I1. OnpeneneHue nepenaTroqHoro
OTHOILEHUS IIJITAHETAPHBIX MEXAaHU3MOB. - METO/I. yKa3. K KypcCOBOMY
IIPOEKTUPOBAHMIO 110 TEOPUH MEXAHU3MOB U MauHy. -M.: MI'TY «MAMMN», 2007.

7. banabuna T.A., MamaeB A.H., Uenypuoit C.11. Meronnueckue ykazaHus K
BBITIOJIHEHUIO KYPCOBOT'O MPOEKTA M0 «Teopru MEXaHU3MOB U MAIIMH» U BOIIPOCHI
1151 camoripoBepku.- M.: MI'TY «MAMM», 2007.

8. AOy3oB B.U., banabuna T.A. u np. [Inanerapasie MexaHu3Mbl —3aJauHuK.- M.:
MI'TY «MAMMWN», 2007.

9. banabuna T.A., Mamae A.H. u np. MeToauueckue yka3zanus K 1a00paTOpHbIM
paboram 1o «TMMpy. — M.: MI'TY «MAMM», 2011.

4.3 JlomoJaHUTEJbHAS JTUTEpPATypa

1. ®ponoB KB. wu gp. Teopus  MexaHU3MOB ¥  MaIlIHH: M:
MI'TY um. H.D. baymana. 2009.- 688c

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

4.4  JaexkTpoHHBbIE 00pa3oBaTelbHbIE PeCypPChl

1. Ownnaita-kypc «Teopust MEXaHH3MOB M MallIMH» Ha maatdopme OTKpbIToe 00pa3zoBaHue
(aBtopsl: C.C. Pe3nuxkos, }0.1. Bposkuna, M.B. A6pamuyk)
https://openedu.ru/course/ITMOUniversity/ MECHMACH/

2. OwmnnaitH-Kype «Teopust Mexann3MoB U MamH» Ha tuiatdpopme CJIO Mockoscekoro Ilonmurexa
https://online.mospolytech.ru/local/crw/course.php?id=446

3. Omnmaiin-xypc «lIpuknamnas TMM c¢ npumenennem CAE-niporpamm. CTpyKTypa v KHHEMaTHKA
Mexanu3MoBy Ha miatgpopme CJ1O Mockosckoro [Tonurexa
https://online.mospolytech.ru/local/crw/course.php?id=199

4. Omnnaitn-kypce «lIpuknannas TMM c npumenennem CAE-nporpaMM. DBOJIbBEHTHOE
3areruienne. Y1» va mnardopme CJIO Mockosckoro [lomurexa
https://online.mospolytech.ru/local/crw/course.php?id=453

45 JluneH3WOHHOe ¥  CBOOOJAHO  pacHpoOCTpaHsieMoe  NPOrpaMMHOe
odecreyeHue

1. Poccuiickoe nnxeneproe 110 ans 3D npoekTupoBanus u pa3padOTKU KOHCTPYKTOPCKON
nokymentaiun T-Flex CAD https://tflexcad.ru/?ysclid=1jx3m1mx19303940340

2. Poccwmiickoe unxenepHoe [10 ans 3D npoexkTupoBaHus U pa3pabOTKU KOHCTPYKTOPCKOM
noxkymenTtaiun Kommac 3D https://kompas.ru/?ysclid=Ijx3n6cath582938890

3. [Iporpamma Juts perieHust MaTeMaTn4ecKuil ypaBHeHuit https://smath.com/ru-RU/



https://openedu.ru/course/ITMOUniversity/MECHMACH/
https://online.mospolytech.ru/local/crw/course.php?id=446
https://online.mospolytech.ru/local/crw/course.php?id=199
https://online.mospolytech.ru/local/crw/course.php?id=453
https://tflexcad.ru/?ysclid=ljx3m1mx19303940340
https://kompas.ru/?ysclid=ljx3n6catb582938890
https://smath.com/ru-RU/
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4. Mathcad — cucTema KOMIBIOTEPHOM anreOphl U3 Kilacca CHCTEM aBTOMAaTH3MPOBAHHOTO

IIPOCKTUPOBAHUS, OPUECHTUPOBAHHAS HA IIOATOTOBKY MHTEPAKTUBHBIX JTOKYMEHTOB C
BBIYHCIICHUAMU U BU3YaIbHBIM COIIPOBOXKIECHUEM, OTJIMYAETCA JIETKOCTIO UCIIONb30BAHUS U
IPUMEHEHHUS [Vl KOJUIEKTUBHOM pabOTBhI.

4.6 CoBpemeHnHble npodeccuoHATbHbIE 0a3bl JAHHBIX U UH(OPMALHOHHbIE

CIpaBOYHbIC CUCTEMBbI

e A

o o

10.

11.

12.

Cucrema Texakcrept https://Tex-skcrepT.pd

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

Dnexrponnsiii pons https://docs.cntd.ru/?ysclid=Ijx50llyci898507174

Koncynbrant ILTIOC https://www.consultant.ru/law/podborki/theme-
gosty/?ysclid=Ijx5rcq1qi632755202

Poccuiickuit uacTuTyT cTanmaprusanuu https://www.gostinfo.ru/catalog/gostlist/

Hayunas o6ubnmoteka MockoBckoro IIOJINTEXHUYECKOT O YHUBEPCUTETA
http://lib.mami.ru/lib/content/elektronnyy-katalog basa manubIx comepkur B cedbe 102678
y4eOHBIX MaTEpHAJIOB Pa3IM4HON HanpaBiieHHOCTH 1939 13 KOTOPBIX MOIHOTEKCTOBbIE. JlocTyn

K JICKTPOHHOMY KaTajor'y MOXKHO MOJIYYUTh C JTFOOOT0 yCTPOKCTBA, HMEIOIIUM TIOIKITIOUYCHHE K
UHTCPHETY.

Onextponnslii karaigor BULL MI'VII. http://mgup.ru/library/ 3nekTpoHHBIi KaTaior mo3BoJisieT
MIPOM3BOIUTH TTOMCK 110 0a3ze maHHbIX Oubamoreku MI'YII.

OBC «Kuura®oun». http://www.knigafund.ru/ 9bC «Kuaura®oHny - 3TO IECATKH THICIY
aKTyaJIbHBIX 3JIEKTPOHHBIX Y4€OHMKOB, y4EOHBIX MOCOOM, Hay4HbIX MyOJUKalMH, ydeOHO-

METOJMYECKIX MaTepHajIoB
OBC «Polpred». http://polpred.com/news DBC mnpencraBiseT co0O0W apXHWB BaKHBIX
nyonukanuii, cobupaeMbix BpyuHylo. ba3a naHHbBIX ¢ pyOpuxatopom: 53 otpaciu/ 600

UCTOYHUKOB/ 9 ¢enepanbHbIX okpyroB P®D/ 235 crpan u Tepputopuii/ riaBHble MaTepuaibl/
ctatbi ¥ uHTEPBbIO 8000 mepBbIx nui. g noctyna Kk noiHsM TekcraM ObC ¢ KOMIIBIOTEPOB
Ha TePPUTOPUN Y4eOHBIX KOPITYCOB YHUBEPCUTETA aBTOPU3AIUS HE TpeOyeTcs.

«KubepJlennnka» - HayyHas OumOnmoreka OTKpeIToro moctyma http://cyberleninka.ru  Oro
Hay4yHas »dJEKTpOHHas Oubimoreka oTkpbiToro pgocryna (Open Access). bubnmoreka

KOMIUICKTYETCSI HAyYHBIMU CTaThsIMH, MyOJIHMKAalUsIMH B KypHaiax Poccuu u OIMKHETO
3apyOexbsi. HayuHble TEKCTBI, Mpe/CTaBICHHbIC B OMONIMOTEKE, pa3MEaloTCs B MHTEPHETE
OecInIaTHO, B OTKPBITOM jocTyre. [lonp3oBaTersiM OHOIMOTEKN IPET0CTaBISIETCS BO3SMOKHOCT
YUTATh Hay4YHbIC pAa0OTHI C KpaHa IUIAHIIETa, MOOMILHOTO TeJae(oHa U IPYTUX COBPEMEHHBIX
MOOHJIBHBIX YCTPOMCTB.

Hayunas  smextponnas  OuOmmorexka «eLIBRARY.RU»  http://elibrary.ru/defaultx.asp
Kpynueiimas B Poccum anexTpoHHast OMONMOTEKa HAyYHBIX ITyONMKaui, oOnamaronias
OoraThIMH BO3MOXXHOCTSIMH TIOMCKa W aHajdM3a Hay4yHoW wuHGpopManuu. bubimoreka

uHTerpupoBana ¢ Poccuiickum mnaekcoMm HaydHoro mutupoBanus (PUHL) - co3manHbM 10
3akazy MuHoOpHayku P® OecryaTHbIM OOLIENOCTYIHBIM HHCTPYMEHTOM HM3MEPEHUS
MyOIMKAIMOHHON aKTUBHOCTH YYEHBIX M OpraHu3alui.

PedepatuBHass u  HaykoMeTpuueckas  DJJIEKTpOHHas  0a3a  JaHHBIX  «Scopus»
https://www.scopus.com/home.uri



https://тех-эксперт.рф/?utm_source=yandex_brand_v&utm_medium=cpc&utm_campaign=tehexpert&utm_content=11376788702&utm_term=%D1%82%D0%B5%D1%85%D1%8D%D0%BA%D1%81%D0%BF%D0%B5%D1%80%D1%82&utmstat=us|yandex|cid|67280700|aid|11376788702|gid|4743261201|pid|34850230277|keyword|%D1%82%D0%B5%D1%85%D1%8D%D0%BA%D1%81%D0%BF%D0%B5%D1%80%D1%82|position_type|premium|source|none|region|213|device|desktop&etext=&yclid=3889786204567968707
https://www.rst.gov.ru/portal/gost/home/standarts/catalognational
https://docs.cntd.ru/?ysclid=ljx5ollyci898507174
https://www.consultant.ru/law/podborki/theme-gosty/?ysclid=ljx5rcq1qi632755202
https://www.consultant.ru/law/podborki/theme-gosty/?ysclid=ljx5rcq1qi632755202
https://www.gostinfo.ru/catalog/gostlist/
http://lib.mami.ru/lib/content/elektronnyy-katalog
http://mgup.ru/library/
http://www.knigafund.ru/
http://polpred.com/news
http://elibrary.ru/defaultx.asp
https://www.scopus.com/home.uri

13

13. Unnexcupyer He menee 20500 pedeprpyeMbIXx HAydHBIX >KypHAJIOB, KOTOpPbIE M3AAIOTCS HE
menee ueM 5000 uznarenpcTBaMu U coaepkar He MeHee 47 MiIH. 6ubnmorpaduyeckux 3amnucei,
U3 KOTOPBIX HE MeHee 24 MJTH. BKIIIOUAIOT B Ce0sl CIIMCKU IIUTUPYEMOM JIUTEPATYPHI.

14. Basa nansasix «Knovel» uzgarensctsa «Elseviry. https://app.knovel.com/web/

S. MarepuajbHO-TeXHHYECKOe 00ecreyeHue

1. JlekuuoHHBIE 3aHATHUSA:

KOMIUIEKT 3JIEKTPOHHBIX MPE3EHTAIN/ClIaii 0B,

ayJIUTOPHS, OCHAIIEHHAs TPE3EHTALlMOHHON TEXHUKOM (MPOEKTOP, IKpaH,

KOMIBIOTEP/HOYTOYK, MHTEPaKTUBHAS ITaHEIb/JOCKa/TIPOEKTOP)

2. IlpakTtuueckue 3aHATHUS:

a. Tpe3eHTAaIlMOHHAs TeXHUKa (TIPOEKTOP, IKpaH, KOMIIBIOTEP/HOYTOYK, MHTEPAKTHBHAS
MaHEeJIb/JOCKa/TIPOEKTOP),

b. makersr I1O (Microsoft Word, Excel, PowerPoint, T-Flex CAD, Kompas, Solid Works,
MahtCad, MatLab),

c. aymuropus 11K 523 (Jlabopamopus «Mexanuzmos u mawuny), OCHAIICHHAS MOJCISIMU
IJIOCKUX PHIUAKHBIX, KYJIaYKOBBIX, 3yOUaThIX U APYTUX BUIOB MEXaHHU3MOB, yCTAHOBKAMHU
IUTsL IEMOHCTPAIIMH TIPOLIEcca Hape3aHHsI IBOJIBBEHTHBIX 3y0UaThIX KOJIEC C pa3IUUHBIMU
Koa¢duULmeHTaMi CMEIIEHUS IO METOy 00KaTa peeYHbIM HHCTPYMEHTOM, OaJaHCUPOBKHU
HEYPaBHOBEIIEHHOTO POTOPOB, MPO(PHUIMPOBAHUIO KYJIAYKOBBIX MEXaHHU3MOB.

oo

6. MeroauyecKkue peKOMeHAANNHU

6.1 Meroanyeckne peKOMeHAAIUN /ISl MPeNnoAaBaTeis N0 OPraHNu3anuu
00y4eHus1

OCHOBHYIO OpraHu3allMOHHYI0 (GOopMy OOyUeHUsl, HallpaBJICHHYIO Ha MIEPBUYHOE OBJIa/IEHUE
3HaHUSIMH, TIpeACTaBisieT co0oil neknus. [7aBHOe Ha3HaueHUWE JIEKIUU - O00ECIeYUTh
TEOPETUYECKYI0O OCHOBY OOydYeHHs, Pa3BUTh MHTEpEC K y4eOHOW AEesITeNbHOCTHM U KOHKPETHOU
yueOHOM TUCHUIUIHHE, CPOPMHUPOBATH Y OOYUAIOIIUXCSI OPUEHTHUPHI JJIsI CAMOCTOSATEIHHONU pabOThI
HaJ KypcoM. TpaauiinoHHas JEKIMS UMEeT HECOMHEHHbIE MPEHMYIIECTBa HE TOJIBKO KaK CIOCO0
JIOCTaBKM WH(POpMAIMU, HO M KaK METOJI SMOIIMOHAJIBHOTO BO3JCHCTBUS IpEroaBaTeis Ha
00yJaroIMXCsl, IMOBBIMAIONMNA WX T03HABATEIbHYIO AaKTHBHOCTH. JlocTuraercs 3TO 3a cUeT
MearornIecKoro MacTepCTBa JICKTOPA, €r0 BRICOKOW PEUeBOM KYIbTYPBI U OPATOPCKOTO HCKYCCTBA.
Bricokast 3()(eKTUBHOCTD ACSATENLHOCTH TIPEMOJaBaTesi BO BpeMs YTEHUS JICKIMH OyJeT
JMOCTUTHYTa TOJILKO TOT/Ia, KOTJIa OH YYHUTHIBACT TICHXOJIOTHIO ayJUTOPUHU, 3aKOHOMEPHOCTH
BOCTIPUATH S, BHUMAHUS, MBIIIJICHUS, SMOIIMOHATBHBIX MPOIIECCOB yUaIIUXCSl.

[Tpu monroroBke auciuIUIMHbL «lIpukiagHas Teopuss MEXaHU3MOB U MAIllUH C IPUMEHEHHE
CAE-niporpamm» mpernoaaBaTeu JOKHBI MOJIb30BaThCS MaTepraliaMi, TIPUBEICHHBIMH B pa3Jeiie
«Y4eOHo-MeToIMueckoe W WH(OOPMAIMOHHOE O00€CTeUYeHne TUCHUIUIMHBD) JTaHHOW palodeid
MIPOTPAMMBI.

Jnst mpoBeieHrs 3aHATHH IO TUCIUILIMHE UCTIOIB3YIOTCS CPEICTBA OO YUICHHUS:
e y4yeOHUKHU U yueOHBIE TOCOOHS;
e wuH(OpMaIMOHHBIE pecypchl IHTepHETA,
e cpexacrea Microsoft Office: Excel, Word, Powerpoint;


https://app.knovel.com/web/
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®  OHJIAHH-KYpPCHI,
® METOAMYECKUE yYKa3aHUSs JAJISl BHIMOIHEHHSI KypCOBOTO IIPOEKTA;
e CAD-nporpaMMbl aBTOMaTU3UPOBAHHOTO TPOEKTUPOBAHUS

Bo Bpemst mpoBeneHus JEKIMOHHBIX 3aHSITUNA YUUTBHIBACTCSA IMOCEIIAEMOCTh OOYyYaroIIuxcs,
OLICHUBAETCA UX NIO3HABATEIbHASI AKTUBHOCTh HA 3aHITHHU.

VYCTHBII ompoc NMPOBOAWUTCA HA NPAKTUYECKUX 3aAHATHSAX M 3aTPAaruBaeT KaKk TEMAaTHUKY
MPEALIECTBYIOIINX 3aHATHH, TaK U JICKIIUOHHBIA MaTEepHal.

B ciiydae HeBBINONHEHUS 3a/laHUI B Iporecce 00ydeHus, UX HE0OXO0AUMO «OTpaboTaTh» 10
MIPOMEKYTOUHOM arrectanuu. Buja 3amanuii, KOTOpble HEOOXOAMMO BBITIOJHUTH JJIS JTMKBHUIALNU
38/I0JDKEHHOCTH ONPEICIIIeTCA B MUHAUBUAYATbHOM MOPSAIKE, C YU€TOM MIPUYUH HEBBIOTHEHUSI.

[IpakTnueckue 3amaHusl SBJISIOTCS Ba)XXHOM YAaCThIO MPOMEKYTOYHOM arTecTauudd IO
nucuuruHe «lIpuknanHas Teopust MexaHu3MOB U MallivH ¢ npuMenenue CAE-nporpamMmy».

OTyer Mo NPaKTUYECKOMY 3aHATHUIO MPEACTABISIETCS B INEYaTHOM BHJE. 3alluTa OTYETa
IPOXOTUT B GopMe JokiIaga oOydarollerocs Mo BBIMOJHEHHOW paboTe W OTBETOB Ha BOIPOCHI
MPEno1aBaTels.

[Io okoHYaHMHM OCBOEHHUS IUCHUILIUHBI MPOBOAMUTCS MPOMEXKYTOUHAs aTTeCTalus B BUIE
9K3aME€Ha U 3allUThl KypCOBOI'O IMPOEKTa, YTO MO3BOJIAET OLIEHUTH JIOCTHIKEHUE PE3YJIbTaTOB
00y4eHUs IO TUCHUILIUHE.

®dopma MpoBeACHUS TEKYIIEr0 KOHTPOJIA YCIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIluU IS
00yJaronuxcsi MHBAJIUAOB W JIMI] C OTPAHUYCHHBIMHU BO3MOXHOCTSIMU 37I0POBbsSI BBIOMPAETCS C
YU4e€TOM HWHIUBUAYATbHBIX MCUXO(DU3NUECKUX OcoOeHHOcTel (YCTHO, MHCHbMEHHO Ha Oymare,
MUChMEHHO Ha KOMITbIOTEpE, B opMe TecTupoBanus U T.1.). [Ipu HeoOxoagumocTu o0ydaronmmces
WHBAJIUJAM M JIMIIAM C OTPAHUYEHHBIMH BO3MOKHOCTSIMU  370pOBbsl  MPEAOCTABISAETCS
JIOTIOJIHUTEIILHOE BPEeMs JJIs MOATOTOBKH OTBETA HA HK3aMEHE.

6.2 Meroanueckue yKa3aHus JAJIs1 00y4aIOMIUXCSI IO OCBOEHHIO M CIUTITHHBI

CaMmocrosiTenbHasi paboTa SBJISETCS OAHUM M3 BUAOB ydeOHbIX 3aHsaTud. [lens
CaMOCTOSITENIbHON paboThl — MPAKTUUYECKOE YCBOEHUE CTYJIEHTAaMHU BOIIPOCOB, pacCMaTpUBAaEMBbIX B
IIPOLIECCE U3YUEHUS] TUCLUIUIMHBI.

AyIuTOopHas caMOCTOsATeNIbHAs paboTa M0 TUCIUIIIMHE BBIMOIHAETCS Ha yYeOHBIX 3aHATHIX
101 HEMIOCPEICTBEHHBIM PYKOBOJCTBOM IIPENOJABATEINS U IO €r0 33JaHUIO.

BreaynutopHass camocTrosTenbHas paboTa BBINOJMHSETCS CTYASHTOM IO  3a/laHUI0
IpernojiaBaress, Ho 0€3 ero HemoCpPEICTBEHHOIO y4acTHsL.

3amaun caMOCTOSTENbHON pabOThI CTY/IEHTA!

- pa3BUTHE HABBIKOB CAMOCTOSITENbHON yueOHOM paboThI;

- OCBOEHUE COJEPKAHUS JUCIUIIIINHBL;

- yriayOieHne colep KaHus U OCO3HAHNE OCHOBHBIX MOHSITHH TUCIUILINHBL,

- UCIOJIb30BaHUE MaTepHasa, COOPAaHHOIO M MOJIYYEHHOI'O B XOJI€ CaMOCTOSITENIbHBIX
3aHATUH U1 3¢ (EKTUBHON MOATOTOBKY K 3a4€Ty U 3K3aMEHY.

Buel BHEayAUTOPHON CaMOCTOSITENNbHOM pabOTHI:

- BBITIOJIHEHHE KYpCOBOM pabOThI/TIPOEKTa,;

- CaMOCTOSITEIbHOE H3Y4YEHHME OTIENbHBIX TEM JUCHUIUIMHBL, B T.4. MCIOIb3Ys
AIIEKTPOHHBIE 00pa30BaTeIbHbIC OHJIANH-TEXHOIOTHH;

- MOATOTOBKA K JICKLIIMOHHBIM 3aHATHSM;
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- cocTaBieHHMe U odopmiieHHe [OKIal0B M pedepaToB MO OTAEIbHBIM TeMaM

IPOrPaMMBl;

OTallbI:

- Y4aCTuC B TCMAaTUUCCKUX JUCKYCCHUAX, OJIMMIINA/IaX.

HJ’ISI BBIIOJIHEHHS JIIOOOT0 BHUaa CaMOCTOSITEIILHOMI pa6OTBI HeO6XO,I[I/IMO HpOfITPI CJICOYIOIINUEC

orpeziesieHue 1eJIi CaMOCTOSITETbHOM paboThI;

KOHKPETH3aIUsl TI03HABATEILHON 3a/1a4H;

CaMOOIIEHKa TOTOBHOCTH K CaMOCTOSITeNIbHOM padoTe;

BBIOOp aJIEeKBaTHOTO CIIOCO0a EHCTBUSA, BEAYILETO K PEIICHHUIO 3a/1a4H;

IUTAaHUPOBaHKE PabOThI (CAMOCTOATEIHLHON MJIH C TOMOIUIBIO IIPENoAaBaTessl) Hajl 3aJaHHEM;
OCYILIECTBIICHHE B TMPOLIECCE BBIMOJIHEHUS CAMOCTOSTENBHOW pPabOThl CaMOKOHTPOJIS
(MpOMEKYTOYHOTO U KOHEYHOT0) PEe3yabTaTOB PabOTBl M KOPPEKTHPOBKA BBHIMOTHEHUS

paboThI;
npe3eHTanus padoTHI.

DOoH/ OLICHOYHBIX CPEICTB

7.1  MeToabl KOHTPOJISI U OLIEHUBAHMS Pe3yJbTATOB 00yYeHUs!

KonTposib 3HaHUN MOXKET OCYIIECTBIATHCS C UCTIOIB30BAaHUEM OATIIbHO-PEUTUHT OBOM
cuctembl (BPC) nnu 6e3 Hee Mo yCMOTPEHHUIO MPernojaBaTels.

Ne HaumenoBanue | Kparkas xapakrepcTuka IIpeacraBiaenue
OLICHOYHOI0 OLICHOYHOI0 CPeACTBA OLIeHOYHOI0
cpeacrsa cpeacrea B ®OC

1 Kypcosoit CpencTBo nIpoBepKU yMEHUMN Onucanue
npoekT (KIT) IIPUMEHSTH ITOJIyYEHHBIE 3HAHUS U CoJIepKaHus

HAaBKH JUIsl IPOEKTUPOBAHUS KYPCOBOM NPOEKT U
TEXHUUYECKHUX CHUCTEM U BBINOJIECHUS IpUMeEp TUIIOBOTO
MHXEHEPHBIX PacUETOB, a TAKXKE IS 3a/laHus

Pa3BUTHS TBOPUYECKOTO MHKEHEPHOTO

MBIILITICHUS.

2 KonTponbHas CpencTBo IpoBEepKU YMEHUMN [Ipumep THIOBOTO
pabora (Kp) MIPUMEHSTH IOJIyYE€HHBIE 3HAHUSI 3a/aHus

MIOCPEACTBOM PELIEHUS 3a7a4 110 KOHTPOJIbHON
OIIpEAEIIEHHON TEME WJIN pa3/ieiy. paboTbI

3 Pacuetno- CpencTBo IpoBEepKU YMEHUMH [Ipumeps! TUIIOBBIX
rpaduueckas IIPUMEHSTDH I1OJTyYEHHBIE 3HAHUS U 3a/laHui
pabora (PT'P) HAaBKH JUIsl IPOEKTUPOBAHUS

TEXHUUYECKHUX CHCTEM U BBIIIOJICHUS
WHXEHEPHBIX PacyeTOB, a TAKXKE IS
Pa3BUTHS TBOPUYECKOTO HHKEHEPHOTO
MBIILJICHUSI.
4 Tect (T) CpencTBo nmpoBeeHUs [IpumepsI TeCTOBBIX
MIPOMEKYTOUHOM aTTECTALNU 3aJaHuN
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5 Ox3ameH (9) CpencTBo npoBeaeHU [Tpumep O6unera ans
HpOMC)ICYTOqHOfI aTTeCcTaluu 110 IMPOBCACHUA
pe3ysbTaM BBIIIOJICHUS BCEX BUIOB HCEMEHHOTO
y4eOHOH pabOTHI B TEUEHUE CEMECTpa C | 9K3aMEHa, CITUCOK
MPOCTaBJICHUEM OIICHOK «OTIUYHOY, BOITPOCOB JIJISI

«XOpOILIOY, «YIOBICTBOPUTEIIBHO» UM | IOATOTOBKH,
«HE YJOBJIETBOPUTEIILHO IIPUMEPBI
IIPaAKTUYECKUX

3aJITaHUN

7.2 kana u KpUTEPUU OLEHMBAHUS Pe3yIbTATOB 00y4eHH S

[TpomexyTouHas arTecTanus 00y4JaroInuXCst POBOAUTCS 110 PE3yJIbTaTaM BBITIOJHEHUS BCEX BUIOB
yueOHOW paboThl, NPETYCMOTPEHHBIX YYEOHBIM IJIAHOM IO JAHHON JUCHUIUIMHE (MOAYIIIO), NPU
ATOM YYHTBIBAIOTCS PE3YJIbTAThl TEKYIIEro KOHTPOJIS YCIEBAeMOCTH B TeueHHe cemecTpa. OueHka
CTETIEHU JOCTIKEHUS OOyJaroImMMUCS IUIAHUPYEMBIX pPE3YJIbTaTOB OOYYEHHs IO JUCIUTUIMHE
(MOAYII0) MPOBOJUTCS MPENOIaBATEIEM, BEAYILIUM 3aHATUS 110 JUCLIUIINHE.

[TpomesxyTouHas arTecTalus Npu NpUMEHEHUH OayuibHO-peiiTuHroBoit cucremsl (bPC) npoBoaurcs
0 pe3y/bTaTaM BBIIIOJIHEHUS BCEX BUOB y4eOHOM Harpy3ku, peIyCMOTPEHHON y4eOHbBIM MJIaHOM
U 110 KOJIMYECTBY 0aiyioB, HaOpaHHbBIX 00YYarOIUMCS.

[Tpu Hecornacuu cTyJeHTa ¢ OLIEHKOM, momydyeHHo! o pe3yiabrataM BPC oH nmeer npaBo B JieHb
POMEXYTOUYHOW aTTeCTAl[MM TPOWUTH AaTTeCTallMi0 B BHJE TNHCBMEHHOTO »JK3aMEHa WIH
KoMIbroTepHOro TectupoBanus B cucreMe CJ1O Mockosckoro IonuTexa.

[To wToraM mTPOMEXKYTOUHOW AaTTECTAllMA TO JUCIHUIUINHE (MOJYIIO) BBICTABIISIETCS OIEHKA
COTIIMIHOY, «XOPOIIOY, KyJOBIECTBOPHTEIHHO» W «HEYTOBIECTBOPHTEIHHO.

Ixana oueHuBaHUA Onucanue

Bonee 90 6, nabpanubix no bPC

BrimonHensl Bce BUIBI yueOHOW pabOThI, MPETyCMOTPEHHBIE
yueOHbIM T1aHOM. CTyIEeHT JIeMOHCTPUPYET COOTBETCTBHUE
3HaHWUW, yMEHUH, HaBBIKOB MPHUBEACHHBIM B  TaOIMIax
MOKa3aTenei,  OmepupyeT  NpPUOOPETEHHBIMH  3HAHUSIMHU,
YMEHHSMH, HABBIKAMU, IPUMEHSIET UX B CUTYaIHSX OBBIIICHHON
CIIOXKHOCTHU. [Ipy 3TOM MOTYT OBITH AOMYILEHBI HE3HAYUTEILHBIC
ONIMOKY, HETOYHOCTH, 3aTPyJHEHUS TpPU aHATUTHYECKUX

O1ianyao

onepanusx, IMEpeHOCe 3HaHUW W yYMEHUW Ha  HOBBIE,
HECTaHJIaPTHBIC CUTYAIUH.

WU

Bonee 95% npaBUIIBHBIX OTBETOB B UTOTOBOM TECTE
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Bosnee 80 6, nabpanusix no bPC

BeimonHeHsl Bce BHIBI Y4eOHOUW pabOThI, MPETyCMOTPEHHBIC
yueOHbIM 1aHOM. CTyIeHT JEMOHCTPUPYET HE TOJIHOE
COOTBCTCTBUC 3HaHHﬁ, YMCHI/If/’I, HAaBBIKOB TIPUBCIACHHBIM B
TaOlMIax  [oKasaTeleil, He  IOJHOCTBIO  OIEpUpyeT
HNPUOOPETCHHBIMU 3HAHUSMU, YMCHUSIMHU, HABBIKAMH, IPUMEHSIET
UX B CUTYalUsIX TOBBIILICHHOHN CIIOXHOCTH. [Ipy 3TOM MOTYT OBITH
JOIYILICHBI HE3HAYNUTEIIbHBIC OLINOKH, HETOYHOCTH, 3aTPYAHCHUS
IPU QaHATUTHYECKHUX OIEpalHsX, IePeHOCe 3HAHUI U YMECHUI Ha

Xoporio

HOBBIC, HECTAHIAPTHBIC CUTYAIUH.
WK
Bonee 85% npaBUIIBHBIX OTBETOB B UTOTOBOM TECTE

Bounee 65 6, nabpanubix no bPC

BrinonHensr Bce BuUIbl yueOHOW palOOThI, MPETyCMOTPEHHBIE
yueOHbIM maHoM. CTYIeHT JIEeMOHCTPUPYET YaCTUIHOC
COOTBECTCTBUEC 3HaHHﬁ, YMGHHﬁ, HAaBbIKOB TIPUBCIACHHBIM B
TabJIUIax MoKas3arene, ¢ TPyJIOM OlepHpyeT MPHOOPETEHHBIMU
3HAHUSIMU, YMCHUSIMU, HABBIKAMH, 3aTPYAHSICTCS IPUMECHSTH HX B
CUTYyallUsiX  TOBBIIICHHONH  CJIOKHOCTH. Jlomyckaer
3HAUUTENIbHBIC OIIMOKM, HETOYHOCTH, 3aTPYAHSCTCS IpU

y,[[OBJ'I@TBOpI/ITeJ'IBHO

AQHAJIMTUYECKUX Ollepalusax, NEPeHOCce 3HAaHUM M YMEHHMU Ha
HOBBI€, HECTAHJAPTHbIE CUTYAIIUH.

N

Bonee 70% mpaBUIIBHBIX OTBETOB B UTOTOBOM TECTE

Menee 65 0, HabpanHbIX 110 BPC

He BbmmonHen He oauH M3 BUAOB YyueOHOM paboThI,
MPETYCMOTPESHHBIX Y4eOHBIM IIaHOM. CTYJIEHT JEMOHCTPUPYET
HeynosnerBopurensHO OTCYTCTBHIC 3HAaHWI, YMCHHI, HABBIKOB IIPUBEICHHBIX B TAOIHIIAX
MoKa3aTeliei.

Nnn

Menee 70% mpaBUIBHBIX OTBETOB B UTOTOBOM TECTE

OrneHka CTeneHu TOCTHKEHUSI 00yUYarolUMCs TUIaHUPYEMBIX PE3yJIbTaTOB M0 KYpCOBOMY NMPOEKTY
IIPOBOAMTCA IpENofaBaTesieM WM TPYIION IpenojaBaTesied B COCTaBe 2-3 4YEIOBEK METOA0M
HKCIIEPTHOM OLIEHKM IO pe3yJbTaTaM 3allUThl KypcoBOro mpoekrta. [Io mroram mpomexyToqHoOu
aTTecTallud 0 KypCOBOMY IIPOEKTY BBICTaBIISIETCS  OLICHKA  «OTIUYHO»,  «XOPOIIOY,
«YIOBJIETBOPUTEIILHO» WJIM «HEYAOBIETBOPUTENbHO». [l0 pemieHunio mnpenojaBarenss THUIIOBOE
3aJaHie Ha KYpPCOBOW MPOEKT MOXKET OBITh 3aMEHEHO Hay4YHO-HCCIIEI0BATEIbCKOW paboTOi min
pellieHneM MH)KEHEPHBIX 3a]ad IpPU BBHIMOJIHEHUH KOHKPETHBIX HCCIIEOBAaHUM MeXaHu3MOoB. llpu
BBITMIOJTHEHUM JTOTIOJHUTEIBHOTO 3aAaHusl «/{MHaMHUYECKOe HMCCIEA0BAHUE MEXaHM3Ma» KypCOBOU
IPOEKT NpUHUMAaeTcs Oe3 3amuThl. Ha mpoBepky KypcoBOM NpOEKT JOJKEH OBbITh HalpaBieH
MpernoaaBaTento myreM npukperuieHus ¢aitnoB B cucreme CO 3a 3 aHS 10 Ha3HAYEHHOW JAThI
3aIUTHI IPOEKTA.
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IxkaJsa oneHNBAHUA

Onucanue

OT1ianyHo

1. MHccrnemoBanue BBIOJHEHO CAaMOCTOSTENBHO, HMMEET Hay4dHO-
MPAKTUYECKHI XapaKTep, COACPKHUT FJIEMEHTH HOBU3HBI.

2. OOyuarommiics ToKa3ajl 3HAHUE TEOPETHUYECKOro MarepHuaia I10
paccMaTrpuBaeMoit npobiieme, YMEHHE aHAJIM3UPOBATh,
apryMEHTHPOBATh CBOIO TOYKY 3PEHHS, JIeaTh 0000IIEeHNE U BBIBOJBI.
OtMmeudaeTcss TBOPYECKUMH MOIXOJ K PACKPBITUIO TEMbl KYPCOBOTO
MIPOEKTA.

3. Marepuan usnaraercs rpaMOTHO, JIOTUYHO, TOCTIEI0BATENbHO.

4. OdopmieHre OTBEYaeT TPEOOBAHUSIM HAIMMCAHUS KyPCOBOTO MMPOEKTA.
I'padmyeckas yacTh BHINOJIHEHA HA BBICOKOM YPOBHE, B COOTBETCTBHE CO
crangapramu ECKJI.

5. Bo Bpems 3amuThl 00y4aromuics noka3an yMeHue KpaTko, JOCTYITHO
(SICHO) TIPEeICTaBUTh PE3yJIbTAThl NCCIICAOBAHMS, a/IEKBATHO OTBETHTD HA
MOCTaBJICHHBIE BOIPOCHI.

6. CoOmroeHbl CPOKH BBIIIOJTHEHUS] KYpPCOBOTO ITPOEKTA

Xopomo

1. HccnenoBaHue BBIIOJHEHO CAaMOCTOSITENBHO, HMEET HAay4dHO-
IPAaKTUYECKUH XapaKTep, CONEPKUT 3I€MEHTb HOBU3HBI.

2. OOyuaromuiicss moka3aja 3HaHUE TEOPETHUYECKOIro MaTepuana I10
paccmaTpuBaeMoil  mpoOieMe, OJHAaKO YMEHHE aHaJIU3UpOBaTh,
apryMEHTHPOBATh CBOKO TOYKY 3PEHHS, JeNaTh 0OOOIIEHHS W BBIBOJIBI
BBI3BIBAIOT Y HETO 3aTPYAHEHUS.

3. Marepuan He Bcer/ia u3aaraercs JOTH4HO, 0CIEA0BaTEIbHO.

4. MWmerotcs Heno4yersl B 0GOPMIIEHHMM KypCOBOIO  IPOEKTA.
['padrueckast yacTh BBHINOJIHEHA Ha XOPOIIEM YPOBHE, B COOTBETCTBHE
co cranaapramu ECK/I.

5. Bo Bpems 3amuThl 00y4aromuiics noka3an yMeHHe KpaTKo, JOCTYITHO
(SICHO) TMpeACTaBUTh PE3YNbTaThl MCCIEIOBAHUS, OAHAKO 3aTPYAHSICS
OTBEYATh Ha IMOCTABJICHHBIE BOTIPOCHI.

6. Co0ut0/1IeHBI CPOKH BBIMOJIHEHUS! KyPCOBOTO MTPOEKTa

y,Z[OBJ'ICTBOpI/ITeJ'IBHO

1. HccnenoBaHue BBINOJIHEHO CAaMOCTOSTEIBHO, HO  HE COJEPKUT
3JIEMEHTA HOBU3HBI.

2. OOyuaromuiics He B TIONHOM Mepe BIaJeeT TEOPETUYECKUM
MaTepuajIoM M0 paccMaTpUBaeMol npoljemMe, yMEHHEe aHAJTU3UPOBAaTh,
apryMEeHTUPOBATh CBOIO TOYKY 3pPEHHS, JeJaTh 00OOIICHHE W BBIBOIBI
BBI3BIBAIOT y HETO 3aTPyAHEHUSL.

3. Marepuan He BCerjia u3JiaraeTcsi JOrH4Ho, MOCJIEI0BATEIbHO.

4. MHNwmerorcs HemoueTsl B OQOPMIECHHHM KypCOBOTO TIPOEKTA.
['padmyeckass 4yacTh BBIMIOJIHEHA HA YJOBJIETBOPUTEIHLHOM YpPOBHE, B
cooTBeTcTBUE cO cTannapramu ECK/I.

5. Bo Bpems 3aluThl O0YyYaromuiics 3aTpyaHSAETCS B MPEACTaBICHUU
pEe3yJbTaTOB UCCIAEAOBAHMS U OTBETAX HA MOCTABJIECHHBIE BOMPOCHI.

6. CoOmroieHbI CPOKH BHITIOTHEHUS] KYPCOBOTO MPOEKTA

HeynosnerBopurenbHo

3ajanrie HE BBINOJHEHO WM BBINOJHEHO YacTH4HO. CTyleHT
JNEMOHCTPUPYET OTCYTCTBUE TPeOYyeMBbIX 3HAHUM, YMEHHUI U HAaBBIKOB.




7.3

bajibHO-pelTHHTOBAs cUCTEMaA

OueHoyHbIe cpeacTBa

1

19

Ne

Bun nestensHOCTH

max oasun

IIpumeyanue

Jlexuumu.

10

«10 ©» - npu mocemenun 6onee 90%
JEKIHA, «5 0» — Ipu moceneHnu donee
60% nexmum.

BaJIJII)I HAYUCIIAKOTCA HpI/I HaJINYUHU
ITIOJIHOI'O KOHCIIEKTA, B T.4. BKJIFOYas 110
TCEMaM, BBIHCCCHHBIM Ha
CaMOCTOATCIIBHOC U3YUCHUC.

nin

[IpoxoxaeHue JeKIuid Ha IIaThopme
https://online.mospolytech.ru/ c
BCACHHUECM KOHCIICKTA.

«10 6» - mpu npoxoxaernu 6omee 90%
JAeKIui u IIPOMEKYTOUHBIX
yTpakHEHHH, «5 06» — IPU BBIITOJTHEHUN
6omee 60% neKIUil 1 TPOMEKYTOUHBIX
YIPA)KHEHUM.

IIpaxTrueckue
paboThI:

30

[Ipu BbIMONMHEHUM Bcex TpeOOBaHUU K
MPAKTHYECKUM pabotam:
«CTpYKTYpHBIM aHAIU3 MEXaHU3MOBY,
«Hape3zanue 3y04aThIX KOJIECY,
«Hccnenosanue TJTaHETapPHBIX
MEXaHU3MOBY. balllbl HAYUCIISIOTCS 3a
KKIYIO MIPaKTUYECKYIO pabory
OT/CNBHO:

56 — BBINIOJTHEHKE PAOOTHI

50 — OTUeT | 3aIuTa

PI'PNel

10

«10 6» mpu BBINOJHCHUU 3aJaHUS B
CPOK,

«50» TIpH BBITMIOJIHEHUH 33JJaHHsI TTOCTIC
KOHTPOJILHOTO CPOKA.

! BannbHO-peHTHHIOBas CHCTEMa OLIEHKH 3HAHUH CTYIEHTOB MO JUCUUILTMHE «Te0prs MEXaHU3MOB W MAIIHH»
yTBepiK/IeHa Ha 3acenanuu Kadenpsl «TexHudeckas mexanuka» 07.10.2020.
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4 PI'P Ne 2 10 «10 ©6» mpu BBINOJIHEHUM 33JIlaHUS B
CPOK,

«50» Tpu BBITIOJTHEHUH 3aJIaHUs TIOCTIE
KOHTPOJIBHOT'O CPOKa.

3) KonTponbHbie 10 «5»0 TpH BBINOJIHEHUU KOHTPOJIBHOM

paboThl paboTBhl Ha OIEHKY «XOPOIIO» WIH
«OTJIIMYHOY

6 TectupoBanue 10 20 «20 ©O» Bce TECTOBBIE 3aJaHUs
temam Ha CJIO BEITTOJTHEHBI Ha 60 u Goiree 6.,
MoCKOBCKOTO «l0 ©» Bce TeECTOBBIE 3aJaHMs
ITonurexa BBINONIHEHBI Ha 40 1 OoJtee O.

7 NupuBunyansHoe 10 3agaHue Ha pa3BUTHE TBOPYECKHUX
TBOPYECKOE WHIYKEHEPHBIX CIIOCOOHOCTEH y
3aJIJaHue CTyJIEHTa. 3aJaHue TMPEeIOCTaBISAETCS

WHyCTPUAIbHBIMU IAPTHEPAMU.

Uroro 6aiuios 100

* JlonoMTHNUTENbHBIE OAJUTBI MOTYT HAUMCIIATHCS 32 PElIeHHE 3ajjad MOBBIMIEHHOH cioxkHOCTH (10 200), TOATOTOBKY K
omumnuaaam (o 200), 3a HAyIHO-KCCIISI0BATENBCKYIO padboTy (10 500), 3a pedepar mo temaruke «I[IpoekTrpoBaHue
COBpEMEHHBIX MamuHy (10 200), BHIMOIHEHHE JOMOJHUTENBHBIX 3aaanuii (10 100), a Takke 3a aKTUBHYIO paboTy Ha
cemuHapax (10 106), mpoxokaeHne oHIaiH-Kypca «Teopus MeXaHn3MOB M MALITMH» Ha caiiTe «OTKphITOEe 00pa3oBaHKE»
www.openedu.ru (156). JlomoiHUTEIbHBIE 38aHHsT COTTIACOBBIBAIOTCS C MPEIIOIABATEIIEM.

7.3.1. Texyuuii KOHTPOJIb

PACYETHO-I'PA®UYECKHE PABOTHI
Pacuemno-cpagpuueckan paboma Ne 1 «Kunemamuueckoe ucciedo6anue Mexanuimos»

PI'P Nel coctout u3 2x 3amau mo teme «KuHemMaTHuecKnil aHaliu3 MEXaHU3MOBY». llenbio
pacueTHO-Tpauueckoil  pabOThI  SABISIETCS  3aKPEIUICHHE TEOPETUYECKOro MaTephajiia |
npuoOpeTeHne HABBIKOB NPUMEHEHHUS TOJYYCHHBIX TEOPETUYECKUX 3HAHWM Ha TIPAKTHKE.
['paduueckas gacts Beimonasiercst B CAD-niporpammax.

3agaua 1. Kunemaruueckoe uccie10BaHUE MIECTU3BEHHOTO PHIYaKHOTO MEXaHU3Ma.

Jlano: cxema MexaHU3Ma, TEOMETPUUECKHUE Pa3MeEpPHI 3BEHBEB.

Haiimu: moctpouTs TpaduK 3aBUCUMOCTH ITEPEMEIIEHHUS BEIXOHOTO 3BE€HA OT yTJla TOBOPOTA
KPHUBOIIINIIA; IIOCTPOUTH TUTAHKI (TTApaMETPUICCKUE) CKOPOCTEH B YCKOPSHHH, TIOCTPOUTH CKOPOCTH
U YCKOPEHMsI XapaKTepHBIX TOYEK, MOCTPOUTh TpaduKH H3MEHEHMs YTJIOBBIX CKOpOCTEH U
YCKOpPEHUH 3BEHBEB, 3aKCaTh aHAIUTHYECKHE (DOPMYIIbI OIIPEAEIISIIOIINE TIePEMEIICHHS] BEIXOAHOTO
3BeHa. Bce mocTpoenus u pacuers! BeimoaHuTh B CAD-miporpammax.

[Ipumepsl TUMOBBIX 3aJaHUN:


http://www.openedu.ru/
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O | e

Bap.1 Bap. 2

3agaua 2. Kunematuueckoe rccieioBaHue 3y0uaToro MexaHmu3ma.
[Ipumepbl TUIIOBBIX 3aaHUI:
Bap.l. Omnpegenute uacToTy BpamieHuss Bajga B 3yOuaToil mepemauu, eciu

2,=2,=2,=20,2,= 2, = 40,2,=30,n, =1000/
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Aecd| | vz B
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2 \\
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Bap. 2. Ompenenute dacToTy BpameHus N, Bama 3y0uaToidl mnepemadu, €cCiu

2,=30,2, =35,2, =16, 7, = 20,7, =50, 2, =46,n, =250 90/ .

T 4 4’
]

@

r~

3aJaHbI:

3aJaHbI:

Pacuemmno-zpagpuueckasn paboma Ne 2 «Onpeodenenue nepeoamounozo OMHOUIEHUA

NIIAHEMAPHO20 MEXAHUIMA)

PI'P Ne2 cocrout n3 3x 3amau no teme «llnanerapHele MexaHu3Mbl». Llenplo pacuerHo-
rpadu4eckoil paboTHI SIBJISETCS 3aKpeIIeHHe TEOPETHIECKOro MaTepraia U IpuoOpeTeHNnEe HaBbIKOB
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MPUMEHEHHUS MMOTYYCHHBIX TEOPETUUYECKUX 3HAHUHM Ha MpakTHKe. ['padudeckast 4acTh BBITIOTHSACTCS
B CAD-niporpammax.

3anaua 1. OnpenenuTs yrioByK CKOPOCTh BBIXOTHOTO BaJia, €CIU BEAYILEe 3BEHO —BOIMIIO
-1
U €ro yrioBas ckopocTh paBHa @,, =100 ¢~ . Uucna 3y0beB KoJieC 3aJaHBbl.

IIpuMeps! TUIIOBBIX 3aJaHUN:

2, =40; z, =30, z,=80; z, =30,
z, =950;2,=25,2,=65. z, =110; z, =20, z, = 40.
— —
= (=
- > >
2y L
/_/ <
I T 11,
Bap. 1

Bagaua 2. ONpenenuTh aHAIUTMYECKH M TIpaQUyYecKd IIEPEJaTOYHbIE OTHOIIECHHS
U, U, Uy mexny sBanamm nuddepennmana B MexaHu3Me ¢ 3aMmbIKalomeii nempio. Yncra

3yObeB KOJIEC YKA3aHbI HA CXEME MEXaHHU3Ma.
[IpuMeps! TUIIOBBIX 3aAaHUM:

3 ) -
= — S
60 T 80
= - 20 s
7,
v %5[7 | & 20__ '_' —
— 1 277
k—— | 80
WrT = U T
01T 1 T vy =) 40
= | 20 %=
! — | 1
501 o
Bap. 1 Bap. 2.

33].13"[3 3. OHpCI[CJ'II/ITe YIJIOBYIO CKOPOCTBh BBIXOJHOI'O Bajla MCXaHU3MaA (y1<a3aHa Ha CXEMC
CTpCJ’IKOfI) W HAIIPaBJICHUC BPAIICHUA HAYaJIbHOI'O 3BCHA. Ecimu BpalCcHUEC IepcaacTCa Ha HA4YaJIbHOC

3BEHO OT JIBUTATENs, 9acTOTa BpalleHUs KOTOPOro W3BECTHA W paBHa N, =1000 O%HH. Yucna

3yObeB KOJIEC 3aJaHbl.
z,=100; z, =40, z, =80; z,=90; z, =40,

2, =20,0, =, 2, =30,2,=80,0,, = w,.
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Bap. 1 Bap. 2.

OcCHOBaHUSIMU [T CHIKEHUS KolmuecTBa 0aiuioB Ha 0,5 0. ABIAIOTCS:
HEOPEXHOE BBIIIOJIHEHUE;
3aJ1aHUe C/IaHO IOCIIE KOHTPOJIBHOIO CPOKa;

HHU3KOE€ KaueCcTBO IpauecKoro MaTepraia (HeBepHBIN BHIOOp MaciITaba yepTexei,
OTCYTCTBUE YKa3aHUs €IMHUI I3MEPEHUS Ha rpaduKax).

KOHTPOJIBHAA PABOTA

KOHTpOJ’ILHaﬂ pa60Ta HallpaBJICHA Ha ITPOBECPKY 3HaHMI B TEUCHHUE CEMECTpa 1o CIICAYIOIIHUM

pa3aciiaM IUCHUIIIIUHBL:

Kp Nel — CrpykTypa, KNHEMaTHKa U JUHAMHUKA MEXaHU3MOB
Kp Ne2 — 3yGuarbie MeEXaHU3MBI.
Bpewms Hanvcanust 0AHON KOHTPOJIbHOM paboThl 45 MUHYT.

IIpumepbl 3agaHuii 1J151 KOHTPOJIbHON PadoThI
Tema «CTpyKTypa, KHHEMATHKA U INHAMUKA MEXAHU3MOBY

Bapmnanr 1
3amanue 1. 3anucaTh CTPYKTYpHYyIO opMyny MexaHu3Ma (HayalbHOE 3BE€HO 1), yka3aTb

KOJIMYCCTBO U BUI CTPYKTYPHBIX I'DYIIIL.

3ananue 2. OnpenenuTsb yrioByl0 CKOPOCTh 2 3BEHA U YCKOPEHUE 3 3BEHA.
3ananue 3. [1o peraary JKyKoBCKOTro ONpeIeIuTh YPaBHOBEIIMBAOIIYIO CHITY HA KPUBOLIUIIE.
3amanue 4. 3anucath GOpMyITy Ul pacueTa MPUBEACHHOTO MOMEHTA HHEPIIHH.

LaHo:

(i=30mM, =80mM  [as2=03L, MM

mi=2 k2, Me=5«2, m=10k2,
J lo=05 k2t =20 M/C
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Bapmuanr 2

3aganme 1. Jlns MexaHW3Ma Ha PHUCYHKE 3alucaTh CTPYKTYPHYIO (opmyiny MexaHu3zma
(HayasbHOE 3BEHO 1), ONpEenenuTh KOJMYECTBO BpalllaTeNIbHBIX Iap, YKa3aThb KOJWYECTBO M BUJ

CTPYKTYPHBIX I'PYIIIL.
3amanue 2. OnpeaenuTsb yrioByK CKOPOCTh 3 3B€HA U YIJIOBOE YCKOPEHHE 2 3BEHA.

3ananue 3. [1o peruyary JKyKoBCKOT0 ONpeAeanTh YPaBHOBEIIMBAIOIIYIO CHITy HA KPHUBOIIUIIE.
3ananue 4. 3anucaTh GopMyy UIsl pacueTa IpUBEIEHHOTO MOMEHTa HHEPIUH.

Laro:

(=30mM, sc=100MM, [52=050, MM,

Mm=2 k2 M=8kz. M=100k2

J =02 koM. =10 M/C

Tema «3ybuarbie MEXAHU3MBD)

3amanue 1. PaccunTars 4nCiI0 cTElEHEr CBOOOALI MEXaHU3MA.

3ananue 2. OnpenenuTs NepeaaTouHOe OTHOLIEHHE 3youaToi nepenaun U, .

3anganue 3. PaccuurtaTh TONIIMHY 3y0a 10 Ha4aJIbHON OKPYKHOCTH 2 KoJjeca.

Laro: ] I
Z 7:30, Z 2:415 st /7/ 3
¥ 40 oL Ly

Bapmuanr 2
3amanne 1. PaccuutaTh 4nCiIo cTEEHEr cBOOOAbI MEXaHU3MA.

3amanue 2. OnpenenuTs epeaaTouHoe OTHOLIeHNe 3yOouaroit nepemnaun U, .

3amanue 3. Onpenenuth KOdQPUITMEHT cMeNIeHHs 2 KoJieca (0CTaabHbIE KOJIeca Hape3aHbl
0e3 cmeleHus).
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Lano:

Z 7=85 Z o= 74
T

7 3 Z; 2:30, Z _7—'40

KoHTpoisibHBIE pabOTEI MOTYT OBITH MTPOBEACHBI ¢ Mcnoyib3oBaHueM CJ/IO MockoBckoro
[TonuTexa B BUJIe KOHTPOJIBLHOTO TECTUPOBAHUSA C OTPAHUYEHUEM 110 BpeMEHU 45 MUH.

OneHka «OTIMYHO» 32 KOHTPOJIbBHYIO pa®oTy BhICTaBisgeTcss mpu 95% mpaBUIIBHBIX
OTBETOB, «XOpOLIO» - 75%.

[lpr AMCTAaHIMOHHOM TPOBEACHUU KOHTPOJBHOM pabOThI 6e3 CiyXObl MPOKTOPUHTA
CTYJEHT JIOJKEH MPEAOCTAaBUTh JOCTYI K CBOEMY SKpaHy U 00ECIIEUNUTh BUIEOCBS3b.

JIABOPATOPHBIE PABOTHI
Ne Homep pa3nena HanmenoBanmue 1abopaTopHoii TpyroeMkocTb,
n/m AUCHHUILTHHBI padoThI 4yacoB
CTpyKTypHBIH aHAIU3
1 CrpykTypa MEXaHU3MOB PYITyP 4
MEXaHU3MOB
banancupoBka Bpamarmmnxcs
2 JunaMuka MEXaHU3MOB 4
Mmacc
3 Teopus 3BOABBEHTHOIO Hapesanwue 3y0uathix kKomec 4
3aleIIeHUS METOJIOB OOKaTa
MopennpoBanue npouecca
Teopust 5BOTBBEHTHOTO
4 dhopmMooOpazoBaHus 3y0OUaTOro 2
3allenaeHus
kouteca B mporpamme T-FLEX CAD
5 [InanerapHbie HccnenoBanue miiaHeTapHOTO 4
MEXaHU3MBbI MeXaHu3Ma
Uroro: 18

OtyeT mo 1abopaTopHOI paboOTe TOJDKEH COACPIKATh:

1. [ens u 3aga4n 1a00paTOPHON PaOOTHI.

2. Merouka npoBeIeH s UCCIIEI0BAHUS

3. Ommcanue CpeaCTB U3MEPEHUS U J1a0OPaTOPHBIX YCTAHOBOK
4. Pe3ynbTathl:

5. BeIBOAEL.

Otyer mo mnabopaTopHOW paboTe TMpPEACTaBIsSETCS B TIEYaTHOM BHAE B (opmare,
MPETYCMOTPEHHOM IIaOJIOHOM OTYETa IO JaOopaTOpHOU padoTe. 3ammTa 0T4eTa MPOXOANUT B hopMe
JIOKJIala 00yYaroIIerocsi 1Mo BBIIIOJHEHHOW paboTe W OTBETOB Ha BOIPOCH mpemnojasarens. [Ipu
BBICTABJIEHUU 0AJUIOB YUUTHIBAIOTCS CIIEAYIOLINE KPUTEPUU:

1. KadectBo odopmiieHus otyera;
2. HaBbIkH ycTHOTO NIPECTAaBICHUS PE3YIbTaTOB PabOThHI
3. [Tonnmanue (Bocripon3BeIeHNE) UCCIEIYEMBIX CBOMCTB HIJIM 3aKOHOMEPHOCTEH
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4. YMeHHe HCHoJb30BaTh MaTEMaTUYECKWW  ammapar Uil  ONMCaHus U
MOJIETIMPOBAHMS UCCIENYEMBIX CBOMCTB WJIM 3aKOHOMEPHOCTEMN
5. YMeHue 000CHOBBIBATH NMPUMEHSIEMbIE METOJbI UCCIIEIOBAHUS, aHAJIU3UPOBATH

npeaciibl X NPUMCHHUMOCTHU

TECT

TectupoBanue BBHINONHSIETCS B CHEHHMATU3UPOBAHHON ayAUTOpUU, OOOPYJOBaHHON
KOMIIBIOTEPAMH C JTOCTYIIOM B MHTEpPHET, B MPUCYTCTBUU npenojaBatens. CTyAeHT 0JKEH ObITh
3aperucTpupoBaH Ha Kypcax «Teopusi mexanu3smMoB W Mamub» win «llpuknagnas TMM c
npumeHenneM CAE-mporpaMm»  3IeKTpPOHHO-00pa3zoBaTeabHONH  MIaTGopMbl  MOCKOBCKOTO
HOJIMTEXHUYECKOTO YHUBEPCUTETA.

Bonpoc 4 YeMy paBHO MEXOCEBOE PACCTOAHNE B NEpeaaye Co CMELLeHNEM (KO3(MULIMEHT CMEILEHNS IECTEPHN ONPEAENHTL W3 YCIIOBMA OTCYTCTBUA NOAPE3AHNS, KOI(PHULMEHT
CMELEHNA KONeca 3afiak), ecnn Z1=8, 72=18, m=10, x2=0

Noka HeT 0TBETA (OTBET OKPYIMUTEL A0 COThIX)

Bann: 1,00
P OTmeTiTs
OtseT:
Bsonpoc
PepaKkTHpOBaTE
Bonpoc
Bonpoc 3 Kakue cunbl yYUTLIBAKOTEA NPH pacyeTe NpUBEAEHHONO MOMEHTA CUM COMPOTUBNEHHA?
Moka HeT oTBETA BbifepKrTe O4NMH UNKH HECKONBKO OTBETOB:
Gann: 1,00 ] cunel MHEpLMK
¥ OTMeTuTh
aonpoc ] peakuun B KN
PegakTHpoBaTE D CHNGl TPEHNA
BONpoOC
[] cunel TRKECTH
[] cwuna nonesHoro conpoTMBNeHnA
Bonpoc 15 Paameps! U Maccy MaxoBHKa YMEHbLIAKOT, yCTaHaBNMBaA MaxoBHK Ha ... Ban
Moka HeT 0TEETa BrifepHTe 041H OTBET.
Bann: £,00 ()  Gonee GbicTPOXOAHSI
\_V OTMeTHTE .
(O HadanoHslit
Bonpoc
PegaKTHpoBaTL (O npomekyTouHbIi
Bonpoc .
(O meHee ObICTPOXOAHbIH
Bonpoc 5 KaKoe Koreco He BNUAET Ha BENMYMHY NepegaToqHOro OTHOWEHUA? YKaKUTE HOMEP Koneca
Noka HeT oTBETa -
Bann: 1,00
¥ OTMeTHTs

Bonpoc
PeaaKTUpOEATS

Bonpoc

4
1
A sl
r
T 2/

QOTBET:
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Bonpoc 6 PaccTassTe pa3mepbl Koneca

Ocranoce
nonbiTok: 1
Bann: 1,00
¥ OTMeTuTE
sonpoc

PepgakTupoBaTe

Bonpoc

7.3.2. IlpomexxyTOouHas aTTecTaIus

IInceMEHHEBIN 3K3aMEH BKIIIOYACT JIBa TCOPCTUUCCKUX BOIIPOCA U MPAKTHICCKOC 3aJIaHUC.
HJ'ISI OTBCTAa Ha BOIIPOCHI OTBOJUTCA 45 - 50 MUHYT. He JAOITYCKACTCA NCII0JIb30BAHNEC

CTYZCHTOM KOHCIIEKTOB JICKIIMH, YU€OHUKOB,MOOMIBHBIX TEJICOHOB MJIM HHBIX 3JIEKTPOHHBIX
YCTPOMCTB.

CoNoOARWNE

N ol ol
agbrwbdkEOo

NoabkowhE

Hepeqeﬂb TCOPETUYECCKUX BOIIPOCOB, BKIKNYECHHLIX B OMJIeThI:

8. Pasgen "CTpyKkTypa MexaHu3MoB'':

IlepeuncnuTb OCHOBHBIE BUIBI MEXaHU3MOB.

Kaxoe 3BeHO Ha3bIBaeTCsI KPUBOLIUIIOM, TIOJI3YHOM, IIATYHOM, KOPOMBICIIOM, KYJIHCOM.
Kaxoe 3B€HO Ha3bIBa€TCsl HAYAJIbHBIM?

N3 kakux 3BeHbEB 00pa3yeTcsl HauaabHbIH MEXaHU3M.

UYro HazpiBaeTcd rpynnoi Accypa?

3anucaTh ycioBUe rpynibl Accypa.

IIpuBecTr npuMeEpHI IBYXIOBOAKOBBIX M TPEXIIOBOJKOBBIX I'PyIIl Accypa.
JIoCTOMHCTBA M HEAOCTATKHU 3y0UaThIX MEXaHU3MOB.

Bunpl 3y04aThix MEXaHH3MOB.

JlocToMHCTBA U HEAOCTATKU (PPUKIIUOHHBIX MEXaHU3MOB.

Jlo6oBas nepenaya - MPUHIIMI PaOOTHI.

Kaxkoi mexanu3Mm Ha3pIBaeTcs Kys1adkoBbIM? Kakoe 3B€HO Ha3bIBa€TCS KYJIA4KOM?
Bubl KynauKoBBIX MEXaHU3MOB.

Buaer MexaHU3MOB ¢ THOKOH CBA3BIO.

[Tpuniun paboThl MaIBTUHCKOTO MEXaHU3MA.

9. Pasgen ""CunTe3 MeXaHU3MOB'':

Uro Ha3biBaeTcs cuHTe30M? OCHOBHBIE U JOTIOJIHUTENBHBIE YCIOBUS CHHTE3A.

Teopema I'pacroda.

[Ipeobpa3oBaHue NIAPHUPHOTO YETHIPEX3BEHHUKA ITyTEM pacIIupeHus namnd.

VYcnoBue CymICCTBOBAHHA KPHUBOIIUIIA B KPHBOIIUITHO-ITIOJI3YHHOM MCXaHU3MCE.

Uto Ha3pIBaeTCA YIJIOM JIaBJICHUS B PbIUaXHBIX MeXaHU3Max? [lonmycTumble yIiibl JaBICHUS?
Omnpenernenne yria 1aBicHUS B IAPHUPHOM YETHIPEX3BEHHHKE.

Onpe;[eneHHe yrijia JaBJICHUS B KPUBOIIUITHO-TTOJI3YHHOM MCXAaHU3ME.



28

8. Omnpenenenue yria JaBieHUs] B KPUBOUIUITHO-KYJIMCHOM MEXaHU3ME.

9. CuHTe3 MIapHUPHOTO YETHIPEX3BEHHUKA TI0 JIBYM U TPEM MOJIOKEHHM IIaTyHa.

10.  CuHTe3 KpUBOIIMITHO-TIOJI3YHHOTO MEXaHHU3Ma MO JIBYM COOTBETCTBYIOIIHUM ITOJOXKEHHUIM
BXOJ/IHOTO U BBIXOJIHOT'O 3BEHA.

11.  CuHTe3 KpUBOLIMITHO-KOPOMBICIOBOI'O MEXaHH3Ma 10 33JJaHHOMY XOJ1y BBIXOJIHOTO 3BEHA.
12.  CuHTE3 KpHBOIIUITHO-TIOI3YHHOTO MEXaHW3Ma 110 33JJaHHOMY XOJ1y BBIXOJIHOTO 3BEHA.

13.  Yro HazpiBaeTcs KOA(PPUIIMEHTOM U3MEHEHHS CpEeIHEH CKOPOCTH?

14. CuHTe3 KPUBOIIUITHO-KOPOMBICIIOBOTO MEXaHU3Ma IO 33JITaHHOMY XOJ1y BBIXOJIHOTO 3B€HA U
K03 UIIMEHTY U3MEHEHUS CPeHEN CKOPOCTH.

15. CuHTe3 KpPHUBOIIMITHO-KYJIMCHOTO MeEXaHW3Ma M0 KOX(P(OUIMEHTY HW3MEHCHUS CpeaHen
CKOPOCTH.

10. Pazgea "KuHeMaTu4eCcKHU aHAJIHN3 MEXaHU3MOB'":

1. 3amaym KMHEMATHYECKOTo aHallM3a.
UTto Ha3bIBaeTCs TIIAHOM CKOPOCTEH (YCKOpPEHUH ) 3BeHa, MeXaHu3Ma?
OcHoBHbIE YpaBHEHUS JJIs1 ONIPEACTICHUS CKOPOCTEH U YCKOPEHHI 3BEHBEB.
JIBa crioco0a pa3ioKeHHsI CJIOKHOTO JIBHKEHUSI.
Hanucats BeipaskeHue AJ1s HAX0XACHUS HOPMaJIbHOTO U TAHT€HIIUAIBHOTO YCKOPEHUIA.
: Hanucate BblpakeHne M cQOpPMYIMpPOBaTH IPABWIO MJIs ONPEICIICHUS HaIlpaBJICHUS
Kopuonucosa yckopeHus.
7. CdopmynupoBaTh TEOpEMY O I10100MU TP MOCTPOSHUHU IIJIAHOB CKOPOCTEH (YCKOPEHUIR).

o UE W

11.  Paszgea "/InnamMuveckuii aHAJM3 U CUHTE3 MEXaHU3MOB'':

1. Ipunnun Janam6Gepa.

2. 3ajaud KHHETOCTaTUYECKOI'o pacueTa.

3. Hanwmcare BbIpakeHHE a1 ONpEAETCHHUS CHJIBI WHEPIUH W Tapbl CHJI C MOMEHTOM
uHepuuu. OnpenennuTs uX HallpaBJICHNUS.
Hanucartp ycnoBue ctaTH4eCKOM ONpeaeTMMOCTH MIIOCKON KHHEMAaTHYECKOM LETIH.
KuHerocTaTtrka JByXITOBOJIKOBBIX Irpynn Accypa.
Uro HazbiBaetcs peiyarom JKykosckoro? Ha kakux mpUHLMIIAX OH OCHOBaH?
Teopema o peruare JKykoBckoro.
CnenctBue u3 TeopeMsl 0 pbraare JKyKoBCKOro.
Kak onpenenuts MOIHOCTH CHJIBI IO phryary JKykoBckoro?
0. IlpaBmiio mepeHoca MOMEHTOB Ha pbryar JKyKOBCKOTO

11. Kak onpenenuTs peakuuio B MOCTYNAaTeIbHON Mape ¢ y4eTOM TPEHHUS.

12. Kak onpenenuTts peakiuio BO BpamaTeIbHOH mape ¢ y4eTOM TPECHUSI.

13. YcnoBue caMOTOPMOKEHHUS.

14. Yro mazeBaercs KIT/1?

15. Yto Ha3bpIBaeTCs MEXaHUYECKHM KOA(PPHUIIMEHTOM HOTEPb.

16. Hammcats Beipaxkenue juis onpenenenus KI1/1 mpu mocienoBaTensHOM M apauieIbHOM
COEIMHEHNE MEXAHU3MOB.

17. Hamucatp yciaoBue Ui TOJIHOTO YCTPAHEHUS TUHAMUYECKUX PEaKIIHA.

18. Kak ypaBHOBECUTH CUCTEMY IJIOCKUX CHJI, CXOAALINXCS B OAHOM Touke?

19. Kak ypaBHOBECHTH BpAIAIONIHECs MACChl, PACIIONIOKEHHBIE B Pa3HBIX TIOCKOCTSIX?

20. Lenb AMHAMUYECKOTO MCCIIEJOBAHUSI.

21. Hanmwmcats ypaBHEHUE TBHUKCHUS MAITUHBI.

22. JluHaMu4ecKkas MOJesib MexXxaHu3Ma. 3BeHO NPUBEICHHs, TOUKA PUBEICHUS.

23. Hanwmcats BeipakeHHE 151 onipeaeieHust lup,Mup, Mup, Frp.

24. DHepretnueckas (MHTETpajibHasA) GopMa ypaBHEHHS JBM)KEHUS MAIIHHBI.

25. lnddepenunanbHuas popma ypaBHEHUS ABUKEHUS MAITUHBI.

26. PexxuMsl ABMXEHUS MAIUHEL.

ROoo~NoOA
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27. IlpuumHbl KONeOaHMUsI YIIOBOW CKOPOCTH 3BE€HA BHYTPH IMKJIA YCTAaHOBHBIIETOCS
JIBUKCHUSL.

28. Tlopsaok onpeneneHus yriioBOH CKOPOCTH 3BEHA IPUBEICHUS.

29. KoadduuneHt HepaBHOMEPHOCTH IBUKECHUSI.

30. YTto Ha3bIBAaETCSI MAXOBUKOM?

31. Tlopsmok ompeesieHruss MOMEHTa HHEPIIMKA MaXxOBHKa 110 MeToy Mepiianosa.

32. Yro Ha3bIBaeTCS MAXOBHIM MOMEHTOM?

12. Pa3znen "Teopus 3anensieHuii’":

CdopmynnpoBaTh OCHOBHOM 3aKOH 3alleTIIICHUS.
Uro Ha3pIBaeTCs MepeIaTOYHBIM OTHOLICHUEM?
UYro HaswiBaeTcs nmpoduiiem 3yoa?
Uto Ha3bIBACTCS OKPY>KHBIM, YTJIOBBIM IIAroM?
Onpenenuts quaMeTp ASTUTENBHON OKPY>KHOCTH. UTO Ha3bIBaeTCs MOyIeM?
W3 yero ckiaapiBaeTcs NeIUTEIbHBIA OKPYKHOM 11ar?
Uto Ha3bIBaeTCA HBOJILBEHTON? YpaBHEHHUE BOJIBBEHTHI B MOJIPHBIX KOOPAUHATAX.
CBolicTBa IBOJIbBEHTHI.
CBolicTBa 3BOJILBEHTHOTO 3a1lerieHus (3 CBOICTBA).
0. Yro Ha3BIBaETCS JIMHUEH 3alICTIICHHS, YTIIOM 3allCTIICHUS ?

11. Kak oOpa3yercs peeuHoe 3aierieHue?

12. Kaxkoe koneco Ha3pIBaeTCsi KojiecoM 0e3 cmerieHus? OCHOBHBIC pa3Mepsl Koyieca 0e3
CMEIICHUS.

13. MuHuUMaIbHOE YHCII0 3YOhEeB, CBOOOTHOE OT MOAPE3aHUs (BBIBO)?

14. Kaxoe kojeco Ha3bIBAETCs KOJIECOM CO CMEUICHHEM?

15. KoapdunueHT MUHUMaTBHOTO CMEIICHHS UCXOTHOTO KOHTYpa (BBIBO).

16. Yto Ha3bIBaeTCs KOA(GPUIHMEHTOM NEPEKPBITH?

17. Yto Ha3bIBAETCS yIIOM MEPEKPHITHSA?

18. Yro xapakTtepusyer K03(ppuineHT nepekpoITus?

19. Ot yero 3aBucUT KO3(HHUITUEHT IEPEKPHITHS?

20. Kaxk obOpa3zyercs 3y0 kocozyboro koneca?

21. JlocTOMHCTBA KOCO3YOOH TIepeIadH.

22. OcCHOBHBIE pa3Mepbl KOCO3YObIX KOJIEC.

23. KoaddummeHT nepekpbIThsi KOCO3y0oii mepeaayn.

24. BpiOop yriia HaKJIOHA JIMHUU 3y0a Koco3y0oro Koseca.

25. Tlepemaun ¢ HEMOABIKHBIMH  OCSMH  BpallleHUS]  KOJIEC:  OJHOCTYIEHYATHIE,
MHoOroctyneHuatsle. OnpeesneHue nepejaTouHoro OTHOIIEHUS.

26. CtpykTypa IUIaHETapHBIX MEXaHU3MOB.

27. OmnpeneneHue NepeaTOYHOr0 OTHOIIEHHUS B IJIAHETAPHBIX MEXaHU3MaX aHAJTMTUYECKUM
METOIOM.

28. OmnpeneneHue MepeJaTOYHOr0 OTHOUICHUS B IUIAHETAPHBIX MEXaHM3Max rpaduyeckum
METOIOM.

29. OmnpeneneHue NepeaaToOuHOro0 OTHOIIEHHS B 3aMKHYTBIX AuddepeHnnanax.

ROoo~NoGO~LNE

13. Pa3nen ""MexaHu3Mbl ¢ BHICIIUMHU napaMu'"':

1. Dramnbl IPOSKTHPOBAHUS KYJTaYKOBBIX MEXaHU3MOB.

2. BuJbl 3aK0OHOB IBUKCHHSI KYJTa9KOBOTO MEXaHHU3MA.

3. Uro Ha3pIBaeTCs YIiOM JaBIEHUS B KYyJIauykoBOM MexaHu3me? JlomycTUMBIE YTIIbI
JIaBJICHUS.

4. OnpenenuThb CUJIbI B KyJJaYKOBOM MEXaHU3ME.

5. OnpenenuTs MTHOBEHHBIN KIIJ] B KyJJAYKOBOM MEXaHU3ME.
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6. Kak ompenenuTh OCHOBHBIE pa3Mephl KYJIa4KOBOTO MeEXaHW3Ma C IOCTYMAaTEeIbHO
JBIDKYIIUMCS POJTMKOBBIM TOJIKATEIIEM?

7. Kak onpezienuTh OCHOBHBIC pa3Mepbl MEXaHU3Ma C TUCKOBBIM KYJIAYKOM U KayaroIIUMCS
POJIMKOBBIM TOJIKaTesnieM?

8. Kak ompenenuTh OCHOBHBIC pa3MeEpbl KyJIaYKOBOTO MeEXaHWU3Ma C IOCTYMAaTEIbHO
JBIDKYIIMMCS TUIOCKUM TOJIKaTesieM?

9. Merox 3aMeHBI BHICIINX KHHEMATHUECKUX Map HU3IIAMHU.

10. I'paduuecku cnpodmmUpoBaTh AMCKOBBIA KyJa4oK C IMOCTYHATEIbHO JIBUXKYIIAMCS
POJIMKOBBIM TOJIKATEIIEM.

11. I'paduueckun cnpoPuUIMPOBATH TUCKOBBIM KYyJAa4OK C KayaroIIUMCS POJIMKOBBIM
TOJIKATEJIEM.

12. TI'paduuecku cripouaupoBaTh TUCKOBBIN KYJIauyOK C IUIOCKUM TOJIKATEIIEM.

13. AHamUTHYECKH ONpPEICTUTh KOOPAMHATBHI IIGHTPOBOrO Mpodwis Kyllauka C
MOCTYMATENFHO ABMKYIIUMCS POJTHMKOBBIM TOJIKATEIIEM.

14. AHaTUTHYECKU ONPEICIUTh KOOPIMHATHI IICHTPOBOTO MPOQHIIS KyJIayKa ¢ KauaroIIMMCs
POJIMKOBBIM TOJIKATEIIEM.

15. AHamuTHYECKH  ONpEACTUTh KOOPAMHATHI MpO(UIs  JUCKOBOTO  Kylladka ¢
MOCTYMATENBHO ABMKYITUMCS TUIOCKUM TOJIKATEJIEM.

16. CnpodunnpoBaTh KyJa4oK C y4€TOM YIPYTOCTH 3BEHBEB.

IIpumep 3K3aMeHAIIMOHHOTO OHJIETA

MHHHCTEPCTBO OBPA3OBAHHA H HAVEH POCCHACKOH $ETEPALMH
SEJEPATBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OFPASOBATE/IBHOE YUPEA TEHHE BRICIIET O
_ OBPA3OBAHHA
«MOCKOBCKHH NIOJTHTEXHHYECKHH YVHHBEPCHTET»
(MOCKOBCKHH IIOJTHTEX)

HucruryT/dhakyasTer «basoBsxX KoMIeTeHURA», Kadeapa'\menTp « TeXHHTECKAT MEXAHHEA»
Jacupnanaa TeopHsa MAIMH H MEXaHHIMOB
Hanpaeaenne noaroToeks

Kypc III, cemectp 5
IK3AMEHAIIHOHHEBIH BHIET Ne .

1. ,:EHHa.!-ﬂ{']&CKOE HCCTIEIOEAHHE MEXAHHIMOE ! 33.,:&"-!}!, JOMYIIEHHA, MPHBEIEHHE MaCC H CHT
K 3BEHY NPHECICHHA, ONPEJeIcHHEE J,.‘;, H ‘H,:,.

2. OcroeHOH 3aK0H 3auenTeHns (Teopema Brmca).
3. 3agjaua.
VTeep#aeHo Ha 33aceJaHHH Kadedpsl «  » 20 r., mpotokom e

3ae. xadeapoit (aupexTOp MeHTPa)

IIpumepsl npakTHYeckuX 3a4aHuii (3 BONpoc 3K3aMeHAllMOHHOT0 0uJIeTa)

3amaua Nel
[IpoBecTH CTPYKTYpHBIN aHATU3 MEXaHU3MA.
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3amaua Ne2
HaHOZ‘El, EEI‘EE’ ml’ ‘EESE — U,sz,mz,m&fsz

OHpe,I[eJII/ITBZFHHE, FHHEJ, My,

3amaya Ne 3

Z[aHOZ'Eli 192:'83:’84-:ml:m2:152:m5:M3: F;
fps, = 0,5¢,
19('52 — {],5’84

Onpez[enpm,:f' np» M np (2 crioco6a)
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3amaua Ne4
HaHO:‘El: "EIE.? 1?3: 1?-’-1-: Wy

ITocTpOonTh IIaH CKOPOCTEH U YCKOPEHUI

Onpenenuts:
[TocTpouTs MiaH CKOPOCTEN U YCKOpEHUH

3amaua Ne 5.
Ornpenenutsb yriioByK CKOPOCTh BBIXOAHOTO Bajia, €CIIU BEAYIlee 3B€HO —BOJUIIO U €T0

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

1
yrioBas ckopocth paBHa @, =100 C™. Yucna 3yObeB Kouec:

3 1
T
— 2[ 31‘
2 [
11 H -
4 7 1 y
(2227, Ui
[ 1

MMPOMEXYTOYHASI ATTECTAIIUS -UTOTOBBIN TECT

[IpoBoauTCS € MOMOIIBIO KOMITBIOTEPHOTO TECTUPOBAHUS.
He nomyckaercst ucronb30BaHWe CTYICHTOM KOHCIEKTOB JIEKIIMHA, y4eOHWKOB,MOOMIBHBIX
TEJICOHOB WJIA MHBIX JIEKTPOHHBIX YCTPOMCTB.

BapuaHThI TECTOBBIX BOIIPOCOB:

BOHpOC 1 L[I/IHI/IHILPI/I‘-ICCKB.SI KHHCMATHU4YCCKas Mmapa OTHOCUTCS K

KII

(|

OJIHOTIOABMKHBIM
] IBYXTIOJBYKHBIM



(.

napam
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TPEXTTOABHUIKHBIM
YCTBIPEXIIOABHUIKHBIM
IIATUIIOABHUXKXHBIM

Bomnpoc 2 Cdepuueckas kuHeMaTHUecKast mapa OTHOCUTCS K
KJlacca

(0 I B o

N O B o

IIEPBOTO
BTOPOT'O
TPETHETO
4EeTBEPTOrO
ISTOrO

Bonpoc 3 K HU3MIUM KHHEMaTHYECKUM I1apaM OTHOCSTCS:

BpalllaTeyibHas
JIMHEHHAs
3yOuaras
KyJIa4KoBast
TOUCUHAs

Bormpoc 4 YcTpoiicTBo, coBepiarpiiee MEXaHMUeCKOe JIBUKEHNE, TTPeIHa3HAUCHHAs JJIs

npeoOpa3oBaHysl SHEPTUH, MaTEPUAIOB, HHYOPMALIUH, 1 CITyXallee A1 001erdeHus GU3HIecKoro

Y YMCTBEHHOTO Tpy/la YEJIOBEKA 3TO

0 I I

N O B B

Bompoc 5 Beibepute Mmexanu3m(bl) MPepbIBUCTOTO ABMKCHHUS
KymaukoBsrit

OPUKIIMOHHBIN

XpamnoBslit

MansTHicKni

BuntoBoii

Bonpoc 6 @opmyna ans pacueTa yucia cTeneHe cBoOO0 bl MIOCKOI0 MEXaHU3Ma:
W =3n— 2ps — ps

W =2n —2ps — ps

W =3n—2ps + p,s

W= 3n—ps—p,

W = 3n — 2(ps — pa)

Bonpoc 7 Yucno creneneit cBoO60pI MEXaHU3Ma Ha PUCYHKE PaBHO

<

7 7.
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Bormpoc 8 [TocTpoiiTe miaH cCKOpocTel 3aMEHSI0IIEr0 MEXaHu3Ma

Bomnpoc 9 Ckonbsko 3amensl BKII HykXHO cenath 1Jis JaHHOTO MEXaHU3Ma

KYPCOBOM ITPOEKT

TpynoemkocTs BbinosHEHUs poekta — 40 vac.

KypcoBoit mpoekT BkitodaeT B cebs 4 (uetbipe) aucra ¢opmata Al U MOSCHUTENBHYIO
3anucky opmata A4.

[TosicHuTeNbHAs 3aIiCKa KypCOBOTO MTPOeKTa BhIMoHseTcs B peaakrope MWord wium apyrom
TEKCTOBOM PEIaKTOPEe U COJECPIKUT CIEAYIOIINE Pa3/Iebl:

|. TurynpHbIH TUCT
Il. 3ananue Ha KypcOBOM IIPOEKT.
I11. KommekcHoe rcciae10BaHne pbluaXHOro Mexanusma (1 mucr).
CTpyKTypHBII aHaIM3 peIYa)KHOTO MEXaHU3Ma CTaHKA.
MeTtpudeckuii cuHTe3 (€ciau He00X0IUMO)
Pacuer npuBeieHHOr0 MOMEHTA HHEPLIMU MEXaHU3Ma 33 OJJUH 000POT KPUBOLIHIIA.
PacueT npuBeeHHOr0 MOMEHTA CHII 332 OJJMH 000POT KPUBOIIIHIIA.
Onpenenenue KoiebaHui yriaoBoil CKOPOCTH KPUBOLIHIIA.
[Ton6op MaxoBuKa 1 BIOOp ABUTATEIS.
Kunematnyeckoe uccieoBaHHE PBHIYAKHOIO MEXaHHW3Ma CTaHKa (IIPUBOAATCS Bce
pacueTHble (OpMYJIbI U TpadUKU U3MEHEHUS CKOPOCTEN M YCKOpPEHHH 3a 0AUH 000pOT
KPHUBOLINIIA XapaKTEPHBIX TOUEK 3BEHBEB).
8. OmpeneneHne peaknuii B KHHEMaTHYECKUX MapaxX PhIYa)KHOTO MEXaHNW3Ma B TTOJIOKEHUHT
pabouero xoja (¢ yueTom u 0e3 yueTa CHUIl TPEeHH)
9. OmnpeneneHre ypaBHOBEIIMBAIOIIEH CHITBI HA HAUYAIBHOM 3BEHE.
IV. Pacuet 5BosIbBEHTHOM 3y0uaToii nepeaayu (2 Jucr).
V. IlpoekTupoBaHu€e U pacyeT IJIaHETAPHOTO MeXaHu3Ma (3 JucT).
V1. KynaukoBbiif MexaHu3M (4 JIUCT).

NoookrwbdPE
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B nosicHuTensHON 3amicKe MPUBOATCS BCE HEOOXOJMMBIE pacyeThl K rpauueckon 4acTH.

JlonmyckaeTcsl BBIITOITHEHHUE 3aMMCKU OT PYKH YEPTEKHBIM MIpUdTOM, coOo1ast TpeOOBaHUs
ECK/I x oopMIIEHUIO TEXHUYECKON JOKYMEHTAIIHH.

I'padguueckast yacThb BBINOJIHAETCS B IPOrpaMMe IapaMeTpUYEcKOro MOJEIUPOBaHUS |-
FLEX CAD u coaepXuT ClaeayroIne 4acTu:

1 Juer «KoMIulekCcHOe  HMCCIel0BaHHE  PBIYAKHOI0  MEXaHH3Ma  CTAHKay.
[Tapamerpuueckass Mozedb pPbIUAKHOIO MexaHusMa. Peryar JKykoBckoro (mapamerpuyeckuil).
['paduky TpUBEAEHHOTO MOMEHTA WHEPLUH, MPUBEIAECHHOIO MOMEHTA CHJI, U3MEHEHHs YTJIOBOH
CKOpOCTH 0€3 MaxOBHKa M C MaXxOBUKOM. ILmaHbl cKOpocTel M YCKOpeHHU (mapaMeTpHuecKue).
I'pynnbr Accypa. Ilnanel cuit ans kaxnoil rpynnsl Accypa. Haganbnblil Mexanusm. [lnan cun ans
Ha4aJIbHOT'O MEXAHU3Ma.

2 gucr «CHuHTe3 3BOJBBEHTHOIO 3allellJIeHHs»: 3aleIUICHUE IIECTEpPHU C PEUKOU
(cTaHOYHOE 3allelIeHHe), 3aleIUIeHUe IEeCTepHH M KoJieca, Tablula HOMUHAJIBHBIX Pa3MEPOB U
pa3MepoB I KOHTPOJIS, ODIIOPbl CKOJIBXKEHHUS, CXEMy Iepefadyd C YKa3aHHMEM OCHOBHBIX
IIapaMeTpOB.

3 amer «IlpoekTHpoBaHMe W pacyeT IUIAHeTApHOro MexaHu3ma»: C(Cxema
CIPOEKTHPOBAHHOI'O TNIAHETAPHOTI'O MEXAHNU3MA B 2X MPOEKIMSIX.

4 mucr «lIpopuiupoBaHHe KYJIAYKOBOI0 MeXaHU3Ma»: Ipaduku mnepeMmenieHus,
AHAJIOTOB CKOPOCTEM M YCKOPEHHUM KYJIAYKOBOIO MEXaHWU3Ma, AUarpaMma aHalloroB CKOPOCTEH,
KYJIAYKOBBI MEXaHU3M, Tpa(uK U3MEHEHHs yIiia JaBIICHHS.

HpI/IMep THUIIOBOTI'O 3aJlaHUA:
CHpOGKTI/IpOBaTB MCXAaHU3M MONIEPCUHO-CTPOTAJIBHOT'O CTaHKaA C Kavdaromiencs Ky.]lHCOfI

0.05H 0.05H
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HanMenoBanHne BAPHARTL!
mapamMerpa a [ B r hi{ e 3 3 i1
‘lactora BpamerT: il 98 | 100 | 90 | 85 | 80 | 82 | 70 | 60 | s
KPHBOII HIIA MHEH
JITHHa KpHBOM HITA | M e 0,115 | 0,11 0.1 0,12 |1 0,125 | 0,13 | 0,135 ( 0.12 | 0.1
PaccToanne MeKIy OCAME M 2aE 026 | 025 | 027 | 0265|0275 | 0.28 | 0.28 | 0.27 | 0.2
= JITHHA phIMara Ky THCEI M EC 0,15 0,16 | 0,155 | 0,17 | 0,165 | 0,175 | 0,15 0,18 0.1
H
E JlmHHa matyHa 4 M 7y 0.45 043 | 042 | 044 | 041 0.4 0,44 042 | 04
s -~
g | Hosoxenme memmpa yace Mo | % | ol6 | 017 | 0175|0185 | 0,188 | 019 | 017 | 02 | 0.1
- Ky THCHI 3
° .
= TlonosxeHHe IIEHTPA Mace s 25:=0.5 2ep
= maryHa 4
é Macea KyTHCE 3 KT m; 8 9 10 7 6 9 8 7 1
2 Macca matyHa 4 KT my 5 6 7 8 10 12 9 5 7
= Macca mosisyHa 5 KT ms 16 17 18 20 21 25 24 19 2!
Et MomeHT HEepIEH 3 joere Iss 0,02 | 0.02 | 003 | 0,03 [ 0.05 | 0.06 | 0,04 | 0,02 | 0.C
MomMeHT HEepImH 4 KoM Iss 0,03 | 0,04 | 0,05 | 0,06 | 0,08 | 0,08 | 0,07 | 0.03 | 0.C
Cura pesaHHa H F 1500 | 1600 | 1700 | 2000 | 1400 | 1600 | 2050 | 2100 | 20(
Kosdumer 8 |z | 1as | s | 120 | 1as | vas | 22 | 120 |
HepaBHOMEPHOCTH
HpHBeIISHIIH MOMEHT W | e | 87 | 104 | 165 | 25 | 136 | 24 | 41 18 | 3¢
HHePITHH 3BEHbER
E . THcn0 3y8hER M EeCTEPHE 1 10 10 10 10 10 10 14 14 1
E E Uueno 3y6beB Koleca o 19 11 12 13 14 15 17 18 1¢
e H MM 2
% § | Momym MR m 2 3 4 5 6 8 3 5 4
g
E[ # | Necxest mianetaproro 128 129 130 131 84 85 142 86 8
MexaHH3IMa
JITHHA ToTKATETA Moy 0.1 | 0115|0125 | 0,13 | 0,14 | 0,15 | 0,12 | 0.11 | 0.l
- ‘VII0Bo#H X0 ToIKaTeId pan P 25 29 31 35 35 38 30 28 r
s 3
E ; 3aKoH H3MEHeHHA aHAJIora Ksin;ﬂ + mpan +A Kcos ™2
Z & | yoxopeHHA ToMKATS1A " 1
= =
E 5 | ewenomena pan | g 180 | 165 | 155 | 150 | 145 | 140 | 160 | 170 | 17
R T — man | o, 25 25 30 | 30 35 40 30 | 25 2!
SO - onycxarms max | o, | 60 | 70 [ 80 [ 90 | o5 [ 90 | 0 | 6 | &
Pamayc pormka M r, | 0008] 0.01 [ 001200120015 | 0,015 ] 0,011 | 0,009 | 0.0




