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1. Hesn, 321241 ¥ IVIAHUPYeMble Pe3yJbTaTbhl 00y4eHHsl 10 JUCIUIINHE

[enbro OCBOCHUS TUCIUILTHHBI «OCHOBBI IPOCKTUPOBAHUSI MEXaHU3MOBY SIBJISICTCS:

- OCBOCHHE OOIIMX METOJOB HMCCIICAOBAHUS W MPOCKTUPOBAHHMS MEXaHW3MOB M MAIIUH B
coorBerctBUM ¢ ECK]I, crmocoOCTBYIOIIMX CO3IaHUIO0 BBICOKOIPOHM3BOAMTEIBHBIX, HAJCKHBIX,
OKOHOMMWYHBIX MAallliH, HpI/I60pOB 1 aBTOMaTHYCCKUX J'II/IHI/II\/JI,

- (opMupoBaHHe CHUCTEMbl 3HAHWU, MO3BOJSIONICH OyayIIeMy CICHHATUCTY Hay4yHO
aHAIM3UPOBATH MPOOJIEMBI B €T0 TPO(HEeCCHOHAITBHOM IeATEIHbHOCTH;

- Pa3BUTHEC HABBIKOB TCXHUYCCKOI'O TBOPUYCCTBA.

OO6yuenune mo aucuuriiHe «OCHOBBI MPOEKTUPOBAHUS MEXAHH3MOB)» HAMpaBlICHO Ha
(dhopmupoBaHUe y 00YUYAIOIIUXCS CICTYONTUX KOMIETEHITHH:

Koa n HammeHoOBaHue NHaukaTopbl 10CTHAKEHUS KOMIIETEHIINH
KOMIIeTeH U
[IK-5. Cnoco0ben HUIIK-5.1. MEXaHUYECKHUE CUCTEMBbI, TPUHIIUIIBI
MPOEKTUPOBATH U 3HaeT (YHKIIMOHUPOBAHUS U VX Ha3HAUCHUE;
pa3pabaTbiBaTh MpOrpaMMHbBIE
pelieHust B 00J1aCTH CUCTEM
ABTOMATU3HPOBAHHOTO
[POEKTUPOBAHMUS U APYTOTO NpYHLANBL pa3paboTku SMEKTPOHHBIX
MH/KEHEPHOTO [TPOTrPAMMHOTO MojieJiel, KOHCTPYKTOPCKOM TOKYMEHTALIUU C
T ucnonb3zoBanueM CAIIP;
NIIK-5.2. rcnoab3oBarh coBpeMenHbie CAIIP u
Ymeer CHEIUATU3UPOBAHHOE TIPOTPAMMHOE
oOecrieueHune AJisi Co3/1aHus MapaMeTPUIECKUX
MoJienel feTanel 1 COOPOUHbIX €ANHMIL,
KOHCTPYKTOPCKOM JOKYMEHTAIINH;
NIIK-5.3. HaBbikaMu UCTIONIB30BAHUS CUCTEM
Bnaneer ABTOMAaTHU3MPOBAHHOTO NIPOCKTUPOBAHUS U
CHEUATU3UPOBAHHOTO IPOrPAMMHOTO
oOecrieueHus sl HH)KCHEPHBIX 3a/1a4;
2. MecTOo TMCUMIVIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM NMPOrpaMMbl

JucuuiuinHa oTHOCUTCS K obsi3atensHoi yactu b1.2.1.3 Monyns «IIpenmernas obnacts B
CAIIP».

Heo0xonumpIMu yCIIOBUSIMU /1711 OCBOCHUSI TUCLIUIUINHBI SBIISIOTCA:
3HaHHUA OOIEro Kypca BBICHIEN MaTeMaTHMKH; OCHOBHBIX 3aKOHOB (PM3UKH, (HPU3MUECKHX
BEJIMYMH U KOHCTAHT, OCHOBHBIX MOHSITHH U 3aKOHOB MEXAHHUKH U BBITEKAIOIIUX U3 3TUX 3aKOHOB



METO0B M3YUYEHMsI PaBHOBECHS U JIBUYKEHUSI MAaTEpUaJIbHOM TOUKH, TBEPJIOrO TeJla, MEXaHUUECKOM
CHCTEMBI; CPEICTB KOMIBIOTEPHOH TpaduKH;

YMeHUs BhIOMpPATh MOAXOASIINE MaTEMaTUYECKUE METO/IbI, aJITOPUTMBbI M 3aKOHBI MEXaHUKU
JUISl IOCTAHOBKM M PELICHUs KOHKPETHBIX 3a/1a4, B TOM YHUCJE C HUCIOJIb30BAaHUEM COBPEMEHHOM
BBIUMCIUTENFHOM TEXHUKM W MPOrpaMMHOr0O oOecredeHus; pabotarb ¢ mnpubopamMu U
000pyIOBaHNEM; UCTIOIB30BATh CPENICTBA KOMIIBIOTEPHOM rpaduKu;

BIQJICHUE MAaTeMaTUYECKUMH METOAAMM, METOIAMU M 3aKOHAMHM MEXaHUKH JUIsl IOCTaHOBKU
U pElICHUs 3a]a4, CBA3aHHBIX ¢ MPO(PECCHOHAIBHONW NEATENbHOCTHIO, MPAKTUYECKMMH HAaBBIKAMU
UCTIOJIb30BaHMS MTPUKIIAAHBIX IPOTPAMM U CPEIICTB KOMITBIOTEPHOM rpaduKu.

Coneprxanue nUCUUIUIMHBI «OCHOBBI IPOEKTUPOBAHUS MEXAHU3MOBY SIBJISIETCS JIOTHYECKUM
OPOJOJDKEHUEM  UCHOJIb30BaHMS  MNOJOXKEHMM  JUCHUMIUIMH — «MaTeMaTuyecKuil  aHajau3y,
«MmxenepHas rpadukay, «KommnberorepHas rpaduka», «Pu3nuka» Ha MpaKTHKE, IPUMEHUTEIBHO K
KOHKPETHbIM MEXaHMYECKUM YCTPOMCTBAM U CIY’)KUT OCHOBOM JUII OCBOECHUS JHUCLMIUIMH
«KommnprotepHoe mpoekTupoBaHue aeraneil mamuny. Croga clieAyeT OTHECTH M OOJBIIOE YUCIIO
CHELUAJIBHBIX WH)XEHEPHBIX [IUCLUIUIMH, NPEAMETOM H3Y4YE€HHUsS KOTOPBIX CIYXKHUT CTPYKTypa,
KMHEMaTHKa M JUHAMHKA MAlllMH 1 MEXaHU3MOB.

3. CTpyKTypa U conep:KaHue QU CIUTIINHbI
OO01mast TpPyI0eMKOCTh JUCIUTIINHBI COCTABISACT 4 3a4eTHBIX eArHUIIBI (144 4YacoB).

31 Buabl yueOHoii padoThl M TPYI0EMKOCTH
(o popmam oOydeHus1)

3.1.1.0u4nas popma oOyueHus

Bua yue6Hoii pa6oThi KoanuecTBo CeMecTpbl
n/n 4acoB 2
1 AYIHTOPHBbIE 3aHSITHS
B tom uucie:
1.1 Jlexknuu 18 18
1.2 CeMuHapckue/mpakTHIeCKHe
3aHATUA
1.3 JlaGopaTopHbIe 3aHITHS 54 54
2 CamocTosiTeJIbHasi paboTa
B ToMm umncie:
2.1 | ITogroroBka K 1a00paTOPHBIM 3aHATUSIM 32 32
2.2 Pabora B CJ1O 40 40
3 IIpoMesKyTOUHAS ATTECTALMS
JK3aMeH
HToro 144 144




3.2 TemaTnuyeckuii NJIaH U3yYeHUS TN CHUTITHHBI

Tpya0eMKOCThb, 4ac
AyiuTopHasi pabota
CeMuH Cam
Ne apckue | JlaGo IIpak | octo
Paszaensnl P p P
n/ / atopH | Tuuec | ATEJ
JUCIUIIINHBI Bcero | Jlekn
n . MIPAKTH BI€ Kas bHAaA
Yyeckue | 3aHsaTd | moaro | pado
3aHATH a1 TOBKa Ta
i
Paznen 1 «CTpykTypa MEXaHU3MOBY. 20 2 8 10
Paznen 2 «CuHTE3 pHIYAKHBIX
A p 20 2 8 10
MEXAHU3MOBY
Pasnen 3 «Kunemarnueckuii aHaius
A 20 2 8 10
MEXAHU3MOBY
Pasnen 4 «/IluHaMUYeCKUNA aHAINU3 U
A A 22 4 8 10
CUHTE3 MEXAHU3MOB)
Pasznen 5 «Teopust 3anenieHuin 24 4 8 12
Paznen 6 «IlmaneTapabic MEXaHU3MbI) 20 2 8 10
Paznen 7 «MexaHn3MBbI ¢ BLICITUMU
A 18 2 6 10
napamMm
HUroro 144 18 54 72

33 Coaep:xaHue TUCHUILIMHBI

Pasoen 1 «Cmpyxmypa mexanuzmosy

OcHoBHbIe 3amaun W ToHATHS TMM (Mammua, MexaHuzM) CTpyKTypa MEXaHHW3MOB: 3BEHO,
KMHEMaThueckass mapa, ux Kiaccuukarus. MexXaHu3Mbl IUIOCKME M TMPOCTPAHCTBEHHBIC.
CrpykrypHble (opMyinbl IJid ONpeneseHUs] Yuclia CTerneHeld cBoO0oapl MexaHu3MoB. IlaccuBHbie
CBS3M, JIMIIHKE MOABWKHOCTU. CTPYKTypa IUIOCKUX PBIYaKHBIX MEXaHU3MOB MO ACCYypy, YCIOBHE
rpynnsl Accypa, pasHOBHUIHOCTH Tpyni Accypa. MexaHu3Mbl MaHUMYJISTOPOB. OCHOBHBIE BHJIbI
PBIYAKHBIX MEXaHU3MOB: KPUBOLIUITHO-KOPOMBICIOBBIH, KPUBOLIUITHO-KYJIUCHBIM,
KPHUBOIIMITHO-TIOJI3YHHBIM; CUHYCHBIM, TaHreHCHbIM. Hampapnsromme mexaHu3Mbl. MeXaHU3MbI
UYeOsbimesa. [llapHupHBIE MEXaHU3MBI C BBICTOEM. 3y0UaTo-phluaKHbIe MEXaHU3MbL. MEXaHU3MBI C
napajuieIbHON  CTpyKTypoil. M30bITouHbie CcBsizu. KuHemarnueckas Iiemb W KHHEMaTHYECKOE
COEJIMHEHHUE.

Pazoen 2 «Cunmes pviuasicnvlx mexanuzmoey

MeTpudeckuii CHHTE3 phIUaXHBIX MexaHU3MOB. Teopema I'pacrodda. Koaddbunuent namenenus
CpeaHEN CKOPOCTH.

DTanbl CHHTE3a MEXaHM3MOB, BXOJIHBIC W BBIXOJIHBIE TapaMeTPbl, OCHOBHBIC M JOMOJTHUTEIHHBIC
yCIIOBUSI, 1IeTieBbIe (YHKIMH. MeToapl ONTUMHU3AINKA B CHHTE3€ MEXaHHW3MOB C MPUMEHEHUEM
OBM: ciyuaiiHblil TOMCK, HANIPABJIEHHBIN MOKCK, MTpadHble QyHKIUH, TOKAIBHBIN U T100aIbHBII
MUHUMYMBbI, KOMOMHUPOBAHHBIN OUCK. CUHTE3 MEXaHU3MOB 110 METOAY MPUOIMKEHHBIX (PYHKITHHA.
[TocTaHoBKa 3ajaun MPUOMMKEHHOTO CHHTE3a MEXaHU3MOB 10 YeObllieBy, MHTEPIIOINPOBAHUE,
KBaJI[paTUYHOE pUOMIDKeHHe PyHKIWH, HAUTydIiee NpuoImKkeHnue QyHKIIHA.

Pazoen 3 «Kunemamuueckuii ananusz mexanuzmos»

Kunemarnueckuil ananus: 3ajayd, AONyUIeHUs. MeToJ KHUHEMaTHYEeCKOro HCCIEJOBaHUs -
ONPENCIICHUE TMOJOKEHUN W TMEePEeMENICHU 3BEHBEB, OMNMpPEACICHUE KpalHUX MoyoxeHu. JlBa




crocoba pa3noXKeHusl JABIKEeHUs, puMeHseMble B TMM, KMHeMaTHKa MapHUPHBIX MEXaHU3MOB,
TeopeMa o Mojoouu. Meros, KMHEMaTHUYEeCKOTO HCCIEAOBaHMs: rpado-aHaIuTHYEeCKUH,. AHaIOru
CKOPOCTEH M YCKOpEHMH. METoIbl KMHEMAaTUYECKOIO HCCIICIOBAaHMS: BEKTOPHBI M MaTpPUYHBIN.
Kunemarnueckoe WCCJIEJIOBAHNE MaHUILYJIATOPOB. Kunemarnueckoe UCCIIEJOBaHNE
IIPOCTPAHCTBEHHBIX MEXAHU3MOB 3aMKHYTOM M Ppa3sOMKHYTOM CTPYKTYpBL. IIepenarounoe
OTHOLIEHHE 3yOuaThIX MEXaHU3MOB C HEMOJBM)KHBIMU OCSMH BpallleHHs KOJEC: OJHOCTYIEHUYaThIe
Iepesayv BHEIIHETO0 M BHYTPEHHEIO 3allCIUICHMs; MHOTOCTYIIEHYaTble IEepeladyu, YepBsYHbIC U
KOHUYECKHE NIEpeadn.

Paszoen 4 «/Junamuueckutl ananus u cuHmes Mexanu3mos»

Kunerocrarnueckuil aHann3 MEXaHM3MOB: 3ajaud, gomyuieHus. OrnpeaesneHue CUJl U MOMEHTOB
MHEPLUHU 3BEHbEB MEXAHU3MOB. YCIIOBHE CTaTHUECKOW ONPEIEIMMOCTH IJIOCKOM KMHEMAaTHYeCKOM
nenu. JlMHaMUYeCcKWil aHAIM3 M CHUHTE3 MEXaHU3MOB. 3a/laydl U JOMYLIEHUS AMHAMUYECKOTO
uccienoBanus. JluHaMudeckue mMoaenu MexaHusMoB. [IpuBeneHue macc M Cuil K 3B€HY U K TOUKE
npuBeeHus. JHepreTudeckas u  auddepeHnuansbias QGopmMa ypaBHEHUS JBIMDKEHUS MAIUHBL.
Pexumbl nBrKeHUsT MamuHbL. [IpuynHbl KoeOaHus yIIIOBOM CKOPOCTH HAayabHOTO 3BE€HA BHYTPH
LMKJIa YCTAaHOBHUBLIErocs JABWKEHHS. Ha3HaueHme MaxoBuka. MaxoBod MOMEHT. TpeHue B
MEXaHu3Max, caMmoTopMokeHrne. CHIOBOM pacyeT MEXaHU3MOB C Y4YE€TOM TpEHUs B
KMHEMaTHuecKuX napax (¢ mnpumepom). JluHamMuueckuil CHHTE3 MeEXaHHU3MOB. SIBieHue
camotopmokeHus. Jlmarpamma osHepromacc. Meronq Butrtenbayepa s ompeneneHus
NpUBEIEHHOTO MOMEHTA MHEPIUU MaxoBUKa. OCHOBHBIC METOJbI BUOPO3AIIUTHI: JeMI(UPOBAHUE
KoJIeOaHUH, JMHAMHYECKOE TallleHHuEe KOoJIeOaHWi, BUOPOW3OJIAIMS, BHOPO3ANTUTHBIE CHCTEMBI.
JlunaMuka  NPUBOAOB.  DJEKTPONPHUBOJ,  THUAPOINPHUBONA,  IHEBMOIIPUBOI  MEXaHU3MOB.
Bubpotpancnoprepsl. KITJI mexanu3moB (1ukiioBoit 1 MmraoBeHHbIi). KIIJ[ cuctem MexaHU3MOB,
COCIMHEHHBIX TMOCJIEeN0OBaTeIbHO U mapaiienbHo. Komebanus B mexanusmax. Crarmdeckoe u
JUHAMHAYECKOE YPaBHOBEUIMBAHME BPALLAIOIIUXCS POTOPOB. YPaBHOBEUIMBAHWE MEXAHHU3MOB.
CunoBoil pacueT MEXaHHW3MOB C BbICIIEN Napoi. Pacder >KeCcTKOCTH NpY>KUHBI B KYJIAYKOBBIX
MEXaHU3Max.

Pasoen 5 «Teopus 3y6uamulx 3ayenieHuti»

OcHoBHas Teopema 3areruieHus. [IpsamMo3yOble MUITUHAPUIECKUE MTePEIadn: HIIEMEHTHI U OCHOBHBIE
pa3Mepbl Kojiec 0e3 cMelleHHs. DBOJIBBEHTA OKPYKHOCTH U €€ CBOMCTBA.CBOMCTBA M DJIEMEHTHI
9BOJILBEHTHOTO 3alleruieHus. MeToapl Hape3aHusi 3yobeB kojiec. CtaHouHoe 3areruienue. Komeca
co cMemeHrueM. Buapl nepenad co cMmemeHueM. Pacuer nepenad co cMmenieHueM. KayecTBeHHbIE
MoKa3aTend  paboTOCHOCOOHOCTH  3yOuareix mepefad. biokupyrommuit  KoHTyp.  Bwibop
ko3 dunrenToB cmemenus. Kocosybas nunmuHapuueckas mnepefada: OCOOCHHOCTH TE€OMETPHH,
OCHOBHBIE pa3Mephl Kosiec, K03 GUIMEHT mepeKphITHS, SKBUBAJICHTHOE YHUCIIO 3yObeB, BHIOOD yria
HakJIoHa 3yObeB. Konmueckast 3yOuaras mepenava. Uepssiunas mepenada. 3anerienne HoBukosa.
l'unounnHas u runepOoouaHAs Mepeiaya.

Pazoen 6 «Ilnanemapnuvie mexanuzmoi»

[lnaneTapHble MEXaHHM3MBI - CTPYKTypa, JOCTOMHCTBA W HENOCTATKU; IPOCTHIC, CIIOKHBIC,
muddepennmanbabie.  3amMkHyThle  auddepenunansl.  Juddepennuan aBromobuns. Cunres
IUTAHETAPHBIX MEXaHN3MOB: YCIOBHSI COOCHOCTH, COCEJICTBA M COOPKH.

Paszoen 7 «Mexanuzmwi ¢ bicuuumu napamuy

Bunbl KynaukoBBIX MEXaHU3MOB. BBIOOp 3aK0HA BUMKEHHSI TOJKATENS. YIIIbI IaBICHUS U Mepeladu.
I'padmueckoe m ananuTHUYECKOE MpOdUIUPOBaHUE KyJadkoB. CHHTE3 KYITa4KOBBIX MEXaHU3MOB C
y4eTOM YNPYTrOCTH 3BEHHEB. AHAIUTHUYECKOE OIpENeICHHEe KOOPAWHAT IIEHTPOBOTO MPOoduis
KyJnayka. MexaHu3Mbl XparoBbIH W MaJbTUMCKUN: OCHOBHBIC pPa3Mepbl, OCOOCHHOCTH PaOOTHI.
CuHTE3 MEXaHU3MOB C TPEPHIBUCTHIM JBUKEHUEM.



34 TemaTuka NpakKTHYECKUX 3AHATHH

3.4.1.IlpakT4ecKkue 3aHATUS
He npeoycmompenwi

3.4.2.J1abopaTopHbie 3aHATHS

10.

I1.

12.
13.

CTpyKTypHBI aHanU3 MEXaHU3MOB. MonenrpoBaHie KUHEMaTHueckoil mapsl. CTpykTypa
MEXaHH3MOB: 3BE€HO, KHHEMaTUyeckas napa, ux kiaccupukanus. MexaHusmbl III0CKUE U
npocTpadcTBeHHbIE. CTPYKTypHBIE (POPMYJIBI JIJIsl OTIPECIICHHS YHUCIia CTENEHENH CBOOOIBI
MexaHu3MoB. [laccuBHbIE CBSI3M, JIMIIHUE TIOJABMXKHOCTH, HW30BITOYHBIE CBSI3U.
Kunemarnueckas nernp 1 KHHEMaTHYECKOE COSAMHEHUE.

CTpykTypHBIl aHanu3 MexaHu3MoB. CTPyKTypa IUIOCKUX PBIYAXHBIX MEXaHH3MOB IO
Accypy. Ycnosue rpynmel Accypa, pasHOBUAHOCTH rpynn Accypa. OCHOBHBIE BHIbI
pPBIYQXKHBIX ~ MEXAHU3MOB:  KPHUBOLIMITHO-KOPOMBICJIOBBIA,  KPUBOLIMITHO-KYJIMCHBIH,
KPUBOILIUITHO-TIOI3yHHBINM; CHHYCHBIM, TAHT€HCHbIN. Hanpasisroniue MexaHu3Mbl.
MeTpudecknii CHHTE3 pblYaKHbIX MeXaHU3MOB. [locTpoeHne cxemsl MexanusMa. Teopema
I'pacrodda. Kosddunument mamenenust cpemnerd ckopoctu. [loHste 0 macmTaOHBIX
ko3 dunrentax. OnpeneneHre OCHOBHBIX pa3MEPOB MEXaHU3MOB.

Metpuueckuil CHHTE3 pblYaXXHBIX MEXaHU3MOB. KpaliHue mojIoKeHUs: MeXaHu3Ma. JTaIrbl
CHUHTE3a MEXAHM3MOB, BXOJHBIE M BBIXOJIHBIE MAPAMETPbl, OCHOBHBIE U JOMOIHUTEIbHBIE
ycloBus, 1eieBble GyHkuuu. OrmnpeneneHne OCHOBHBIX Pa3MepOB MEXaHU3MOB METO/IaMU
u cpeacreamu CAD-nporpamm.

MonenupoBanue pblyakHbIX MexaHu3MOB B 3D. OcHOBHbIE omepanuu B nporpammax 3D
MOJICIMPOBAHMs JUISl CO3JaHWs JeTajeil phluaXHbIX MexXaHu3MoB. bubnuorexa
CTaHIAPTHBIX JETaJEH.

MonennpoBanue peaaXHbIX MexaHU3MOB B 3D. COopka, aHumaIus u (oTopeaIn3M.
Kunematnueckoe  MCCIeAOBAaHME  PBIYAXKHBIX ~ MEXaHU3MOB € NPUMEHEHHEM
napameTpudyeckoro  mojenupoBanusi B nporpamme T-FLEX CAD. Mertoasl
KMHEMAaTHYeCKOTO HCCIeoBaHus: rpado-aHATUTUYECKUNA, BEKTOPHBIA W MaTPUYHBIH.
AHaOru CKOPOCTEN U YCKOPEHU.

Kunemarnueckoe uccie0BaHue pblYaKHbIX MEXaHU3MOB C IPUMEHEHUEM
napamerpuieckoro mogenuposanus B nporpamme T-FLEX CAD. Ananu3 mapHUpHOTO
YEeThIPEX3BEHHUKA.

Kunemarnueckoe ucciieioBaHue pblYaKHbIX MEXaHU3MOB C IPUMEHEHUEM
napameTpudeckoro Mmoaenupobanus B nporpamme T-FLEX CAD. Ananu3
KPUBOILIHUITHO-TIOJI3YHHOTO MEXaHU3MA.

Kunemarnueckoe  ucciaeoBaHME — PBIUAXKHBIX ~ MEXaHU3MOB € [PUMEHEHHUEM
napamerpudeckoro mozaenuposanus B nporpamme T-FLEX CAD. Ananu3 KylaMCHOTO
MEXaHU3Ma.

JluHaMMUYECKU aHalIW3 U CUHTE3 MEXaHW3MOB. 3aJaud U JOMNYIIEHUS JUHAMHYECKOTO
uccienoBanus. JlMHaMu4yeckue MoAenu MexaHu3moB. [IpuBenenue Macc U CUII K 3BEHY U
K Touke npuseneHus. OrnpeneiaeHne NpuBeIeHHOr0 MOMEHTA Cuil 1o pbryary JKykoBckoro.
JlnnaMy4yecKuil aHaIM3 U CHHTE3 MeXaHU3MOB. BriOop nBuraresns.

JIMHAMWYECKUM aHAJIU3 U CUHTE3 MEXaHU3MOB. balaHCUpOBKa BpaIalOINXCs Mace



14. Teopus 3yOuatsix 3anemienuid. [OCTol Ha 3yOuarbie nepenaun. OCHOBHBIE pa3Mepbl
3y0UaThIX KOJIEC.

15. Teopust 3yOuareix 3aneruieHuid. Pacder HSBOJMIBBEHTON Mepenadyd MpH 3aJaHHOM (WM
CBOOOTHOM) MEKOCEBOM PACCTOSHUH.

16. Teopust 3yOuarbix 3areruieHuii. Hapesanme mertomom oOkara 3yOuaThix kojiec. COOpka
Iepejauy BHEIIHETO 3aLeIICHHUS.

17. Teopus 3yOuatsIx 3aueruieHuil. MonenupoBaHue mpoiecca popMmoodpa3zoBaHus 3y0UaThIx
xonec B mporpamme T-FLEX CAD. AHanu3 napaMeTpoB Kojeca IpU CMEIIEHUU
HUHCTPYMEHTA.

18. Teopuss 3yOuarbix 3aneruieHuil. KauecTBeHHBIE IOKa3zaTesld pabOTOCIOCOOHOCTH
3yOuareix nepenad. brokupyroniuii KOHTYp.

19. Teopust 3yOuarbix 3areruienuit. [loctpoenne Mozmenu 3yO4yaToro kojieca B Iporpammax
CAD-nipoeKkTupoBaHus.

20. Teopus 3y0Ouatsix 3aneruienuid. Coznanue 3D-cOopku 3yOuaroii nepenauu.

21. CryneHuarsle MexaHu3Mbl. KuHemarmueckoe HCCIeJOBaHUE CTYINEHYaThIX 3yO0uaThixX
MEXaHU3MOB.

22. CryneH4arble MexaHU3Mbl. [IpoekTupoBaHue 1 pacuer.

23. IlnanerapHble MexaHU3Mbl. KnHeMaTHueckoe HCCIEOBaHME IUIAHETApHBIX 3yOuaThIX
MEXaHU3MOB.

24. IlnanerapHble MexaHu3Mbl. KuHemarnueckoe wuccienoBanue uddepeHIranIbHbIX
3y04YaThIX MEXaHU3MOB.

25. IInanerapusle MexaHu3Mel. [IpoekTupoBanue u pacder. YCI0BUS COOCHOCTH U OTCYTCTBHS
3aKJIMHHABAHUS.

26. IInanerapHble MexaHu3Mbl. [IpoekTupoBaHue u pacueT. YCnoBHs COOPKH U COCECTBA.

27. Mexanu3mbl MaiH. OCOOEHHOCTH POSKTHUPOBAHUS MEXaHN3MOB (cO0poK) B 3D.

3.5 TemaTuka KypcoOBBIX IPOEKTOB (KYPCOBBIX padoT)

He npedycmompenut
4. YuebHo-MeTOAMYECKOE M MH(OPMALMOHHOE 00ecTiedeHUe
4.1 HopmaruBabie nokymeHnTbl 1 'OCThI

1. TOCT 16530-83 Ilepenaun 3youarsie. OO1I1ie TEPMUHBI, ONPEACIICHNS U 0003HAYEHUS
2.TOCT 16532-70 Ilepenaun 3y0uarbie IUIUHAPUIECKUE IBOIHBEHTHBIC BHEIIHETO 3allCTIICHHUS.
Pacuer reomerpun

3.TOCT 13755-2015 (ISO 53:1998) OcHoBHBIE HOpMBI B3anuMo3aMeHsieMocTu. [lepenaun 3youarsie
HUJIMHAPUYECKUE IBOJIbBEHTHBIC. ICXOIHbIE KOHTYPBI

4.TOCT 21354-87 (CT COB 5744-86) Ilepenaun 3y0uaThie HUIMHIPUYECKHIE SBOJIbBEHTHBIC
BHEIIIHETO 3a1ieruienus. Pacuer Ha mpoYHOCTH

5.TOCT P 2.106-2019 Enunas cuctema koHcTpykTopckoit nokymenTtanuu (ECKJI). TekcToBbie
JIOKYMEHTBI

6. 'OCT 2.102-2013 Eaunas cuctema koHcTpykTopckoit jokymentanuu (ECKJI). Buasr u
KOMILJIEKTHOCTb KOHCTPYKTOPCKHUX JOKyMEHTOB (¢ [lonmpaBkamu)

7.TOCT 2.104-2006 Enunas cucrema koHcTpykTopckoit nokymentanuu (ECKJI). OcHoBHBIE
Haanucu (c [TonpaBkamn)
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8. T'OCT 27609-88 PacueTsl 1 UCTIBITAaHUS HAa IPOYHOCTh B MAIIMHOCTPOECHUU. OCHOBHBIE
TIOJIOXKEHUS ¥ TPEOOBAaHUS K IPOBEJCHUIO 1 HOPMAaTHBHO-TEXHUYECKOMY 00€CIIeYeHUI0

9.TOCT 9563-60 (CT C3B 310-76) OcHOBHBIE HOPMBI B3auMo3aMeHsieMocTH. Koreca 3youarsie.
Monynu (¢ U3menenusmu N 1, 2)

10. CIOC HOCTPOM DS.NOS-15.0-2012 ITpaBuia 1 nopsioK cepTHPUKALMH MAIIHH 1
MEXaHU3MOB, IPUMEHIEMBIX B CTPOUTEIIHCTBE

4.2  OcHoBHas JHUTeparypa

Yuebnuku:

1. Apto6oneBckuii .1. Teopus mexanu3moB u mamuH, M., «Anbsacy, 2011 ., 640c.

2. IlpoexTtupoBaHMEe MEXaHU3MOB M MalllMH : YueOHoe nocodue / I'ymun B. T,
banramku C. A., Cobomnes A. B., bpokuna FO. U. 1— Crapsrit Ockon : THT, 2023. —
488 c. - ISBN 978-5-94178-127-0

3. bposkuna I0.1., Pe3nuxos C.C ap. Teopuss MexaHU3MOB U MalllUH: B BOIIPOCAaX U
orBetax. Yacte 1. CTpyKTypa 1 KMHEMaTHKa MeXaHU3MOB// yueOHOe mocodue ams
By30B. M: Kypc, 2020.— 228 c.

4. bposkuna 10.U., Pe3nukoB C.C ap. Teopust MEXaHM3MOB U MAIIMH: B BOIPOCAX U
orBeTax. Yacts 2. JluHamuka Mamus// yaeOHoe mocobue 1iist By30B. M: Kypc,
2020.—228 ¢

5. MawmaeB A.H., bana6una T.A. Teopus MexaHU3MOB W MaIlIUH: Y4eOHUK JIJIST BY30B. -
M.: U3pareasctBo OO0 "Komnanus ensra M", 2016. - 268 c.

Memoouueckue VKazaHus.:

1. KypcoBoe mpoekTupoBaHHEe MEXaHU3MOB M MaIlIMH: COOPHUK 3aaHuil /

IO.U. BpoBkuna, A.H. Mamaes, T.C. PabuueBa. — MockBa: MockoBckuii [lonurex,
2022. -

2. Jmutpuesa JI.H.. Bykonosa I.C. KunemaTndeckuii 1 CUIIOBOM pacyeT MEXaHHU3MOB -
Merton. yka3. K KypcOBOMY IPOCKTUPOBAHUIO 110 TEOPUU MEXAHU3MOB M MAIIUH. -
M.: MI'TY «MAMM», 2007. — 44c.

3. Hmutpuena JI.H.. Bykonosa I.C. Jlunamuyeckoe uccienoBaHue Mexanu3ma - Meroj.
yKa3. K KypCOBOMY IIPOEKTUPOBAHUIO 10 TECOPUU MEXAHU3MOB U MamuH. - M.: MI'TY
«MAMM», 2007.

4. banabuna T.A., MamaeB A.H., Mapunkun A.I1. [IpodminpoBaHme 3BOIBBEHTHBIX
3y04arkIX Kojiec.- MeTon. ykas3. K KypcoBOMY IPOEKTHPOBAHUIO 110 TEOPUU
MeEXaHu3MOB U MamuH.- M.: MI'TY «MAMMy», 2007.

5. banabuna T.A., MamaeB A.H., [lerposa T.M. CuHTe3 KyJ1auKOBOIO ME€XaHU3Ma. -
Merton. yka3. K KypcOBOMY IPOEKTUPOBAHUIO 110 TEOPUU MEXAHU3MOB M MalIuH.- M.:
MI'TY «MAMMy», 2007.

6. banabuna T.A., MamaeB A.H., Mapunkun A.Il. Onpenenenue nepegarogyHoOro
OTHOILIEHUS TUTAHETAPHBIX MEXAHU3MOB. - MeTo/. yKa3. K KypcOBOMY
IIPOEKTUPOBAHUIO 110 TEOPUH MEXAHU3MOB U Mamuuy. -M.: MI'TY «MAMI», 2007.

7. banabuna T.A., MamaeB A.H., Uenypnoii C.1. MeTonuueckue yka3aHus K
BBINIOJTHEHHUIO KYpCOBOT0 IpoekTa 1o «Teoprun MexaHu3MOB ¥ MAILIUH» U BOIPOCHI
U1t camonpoBepkh.- M.: MI'TY «MAMM», 2007.
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8. AOyzoB B.I., banabuna T.A. u ap. [Inanerapapie MexaHU3MBbI —3alauHUK.- M.:
MI'TY «MAMM», 2007.

9. banabuna T.A., MamaeB A.H. u np. MeTtonnueckue yka3zanus K 1a00paTOpHbIM
padoram 1o «TMM». — M.: MI'TY «MAMWN», 2011.

4.3 JonosHuTeIbHAS JIUTEPATypa

1. ®ponos K.B. u ap. Teopusa mexaHu3MoB 1 MaliuH: M:
MI'TY um. H.D. baymana. 2009.- 688c

2. C.U. Tumodees «Teopus mexanusmoB u mMamun». — Poctos H/JI: ®enuke, 2011 —
349 c.

4.4 JJIEeKTPOHHBIE 00pa30BaTe/IbHbIEe PeCypChl

1. Ownnaitn-kypc «Teopust MexaHHU3MOB U MaIIMH» Ha miargopme OTKpbITOe 00pa3oBaHUE
(aBropsr: C.C. Pe3nuxos, l0.U. bpoBkuna, M.B. AGpamuyk)
https://openedu.ru/course/I[TMOUniversity MECHMACH/

2. Omnaiin-kypc «Teopust MexaHu3MoB 1 Mame» Ha iatgopme CJ1O Mockosckoro [TonuTtexa
https://online.mospolytech.ru/local/crw/course.php?id=446

3. Ounnaiin-kypc «IIpuknannas TMM ¢ npumenenneM CAE-nporpamm. CTpyKTypa U KHHEMaTHKa
mexaHu3MoB» Ha miargopme CIIO Mockosckoro ITonuTtexa
https://online.mospolytech.ru/local/crw/course.php?id=199

4. Omnnaiin-kypce «IIpuknagnas TMM c npumenennem CAE-nporpamm. DBoiIbBEHTHOE
3aneruienue. Y1» Ha miargpopme CIO Mockockoro [lTonurexa

https://online.mospolytech.ru/local/crw/course.php?id=453

4.5 JIMIeH3MOHHOE ¥ CBOOOTHO PacipocrpaHnsieMoc nmporpaMmmMmHoOC o0ecneuyeHue

1. Poccuiickoe nnxenepnoe I10 ans 3D npoexkrupoBanus U pa3pabOTKH KOHCTPYKTOPCKOM
nokymenTaiuu T-Flex CAD https://tflexcad.ru/?ysclid=ljx3m1mx19303940340

2. Poccuiickoe unxenepHoe [10 ansg 3D npoexTrpoBaHus U pa3pabOTKU KOHCTPYKTOPCKOM
nokymenTaun Komnac 3D https://kompas.ru/?ysclid=ljx3n6catb582938890

3. IlporpaMMa /1715t pereHusi MaTeMaTHYecKuil ypaBHeHU https:/smath.com/ru-RU/

4. Mathcad — cucrema KOMIbIOTEpHOH aJreOpbl U3 Kjlacca CUCTEM aBTOMATHU3UPOBAHHOTO
POEKTHPOBAHUS, OPUEHTHPOBAHHAS HA TIOATOTOBKY MHTEPAKTUBHBIX JOKYMEHTOB C
BBIYUCIICHUSIMU U BU3YaJIbHBIM CONPOBOXKACHUEM, OTIIMYAETCs JIETKOCThIO UCIIOIb30BaHUS U
NPUMEHEHHUS JJIs1 KOJJICKTHUBHOM paboTHI.

4.6 CoBpeMeHHble mpodecCHOHANbHbIE 0a3bl JAHHBIX M HWH(OPMAIMOHHbIE
CIIPaBOYHbIE CHCTEMBI

1. Cucrema Texakcnepr https://Tex-3kcnept.pd

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

3. Dnektponnsrit poun https://docs.cntd.ru/?ysclid=1jx50llyci898507174

4. Koncynbrant TLJTIOC

https://www.consultant.ru/law/podborki/theme-gosty/?ysclid=ljx5rcq1qi632755202
5. Poccuiickuii HHCTUTYT cTaHAapTu3anuu https://www.gostinfo.ru/catalog/gostlist/



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/
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.gostinfo.ru/catalog/gostlist/

10.

I1.

12.

13.

14.

12

Hayunas oubmmoTeka MOCKOBCKOTO MOJTUTEXHUIECKOTO YHUBEPCUTETA
http://lib.mami.ru/lib/content/elektronnyy-katalog ba3a manHbIX comepxut B cebe 102678
y4eOHBIX MaTepUajoB pPA3NIUYHOW HampaBieHHOCTH 1939 u3 KOTOPHIX MOJHOTEKCTOBBIE.
JlocTyn K AIIEKTPOHHOMY Karajory MOXKHO MOJIYYUTh C JIIOOOTO YCTpPOWCTBA, MMEIOLINM
MOJKJTIOYEHNE K HHTEPHETY.

OnextponHsiid karanor UL MI'VII. http://mgup.ru/library/ DneKTpOHHBINM KaTaJIoT MO3BOJISIET
MIPOU3BOAMTH MOKCK MO 0a3e naHHbIX 6nbmuorexu MIVII.

OBbC «Kuura®onm». http://www.knigatund.ru/ 9bC «Kaura®oHm» - 3TO AECATKU THICSY

aKTyaJbHBIX DJIEKTPOHHBIX YYCOHHMKOB, VYYE€OHBIX IMOCOOMIA, HAYYHBIX ITyOJIUKAIUH,
y4e0HO-METOAMYECKUX MAaTEPHAIIOB

OBC «Polpred». http://polpred.com/news 3BC mnpencraBnser coO0if apxXuB BaKHBIX
nmyonuKanuii, cobmpaeMblx Bpy4HYHO. basza nmaHHbIXx ¢ pyOpukaropom: 53 ortpaciu/ 600
UCTOYHUKOB/ 9 denepanbHbix okpyroB PD/ 235 crpan U TeppuTOpuil/ IMIaBHBIE MaTepHabl/
cratbu U MHTEpBbIO 8000 mepBbIx nuu. Jns mocryna k noiaHeiM Teketam DbC ¢ KOMIIBIOTEPOB
Ha TEPPUTOPUU YUEeOHBIX KOPITYCOB YHUBEPCHUTETA aBTOPHU3aIUs HE TpeOyeTcs..
«KubepJlennnka» - HayuyHas OMOMMOTEKa OTKpHITOro jaoctyna http://cyberleninka.ru  3Oto

Hay4yHas »dJEKTpOHHas OubnanoTeka OTKpbIToro pgocryma (Open Access). bubmuoreka
KOMIUIEKTYETCSl HAy4YHBIMH CTaThsIMH, MyOJMKalMsMH B KypHajgax Poccum u OnmxHETO
3apyOexbs. HayuHble TEKCTHI, MpEICTAaBICHHbIE B OMOIMOTEKE, pa3MemlaloTcsl B MHTEPHETE
OecrutaTHO, B OTKpbIToM jgoctymne. [lomp3oBatenmsiMm  OMOMHMOTEKM  TIPEIOCTABIIACTCS
BO3MOXKHOCTh YHTaTh Hay4HBIE PaOOTHI C SKpaHa IUIAHIIETa, MOOMIBLHOTO Telne(oHa u Ipyrux
COBPEMEHHBIX MOOMIIBHBIX YCTPOUCTB.

Hayunas  snektponHass  OuOnuoreka  «eLIBRARY.RU»  http://elibrary.ru/defaultx.asp
Kpynueiimas B Poccun anekTtpoHHass OuOMMOTeKa HayyHBIX MyOnMKanui, oOnagaromas

OoraTbIMH BO3MOXKHOCTSIMH TIOMCKa M aHaiu3a HayyHoW uHopmauuu. bubianoreka
uHTerpupoBaHa ¢ PoccuiickuM muaexkcom HayuHoro uutupoBanus (PMHLI) - co3mannbiM 1o
3akazy MuHoOpHayku P® OecruiaTHbIM OOIIENOCTYIHBIM HHCTPYMEHTOM H3MEPEHHUS
myOIMKAIIMOHHOW aKTUBHOCTHU YUEHBIX M OpraHu3aluil.

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

Wnnekcupyer He menee 20500 pedepupyeMbIXx HayyHBIX *KYPHAJIOB, KOTOpbIE M3JAIOTCS HE
meHee ueM 5000 wu3narenbcTBaMu M coiepxar He MeHee 47 MiH. Oubnuorpaduyeckux

3amuceil, 3 KOTOPbIX He MeHee 24 MIIH. BKJIIOYAIOT B ce0sl CIIUCKU LIUTUPYEMOH JTUTEepaTyphl.
baza nanubix «Knovel» u3narensctBa «Elseviry. https://app.knovel.com/web/

5. MaTepI/IaJIbHO-TeXHI/I'{eCKOQ odecneueHue

JIeKunMoHHbIE 3aHATHS:

KOMITJIEKT 3JI€KTPOHHBIX Mpe3eHTalNi/caiioB,

ayJIUTOPHSI, OCHAIIICHHAS TIPE3CHTAI[MOHHON TEXHUKOU (TIPOEKTOp, SKpaH,
KOMIBIOTEP/HOYTOYK, MHTEPAKTUBHASI TTAHEIb/10CKa/TTPOESKTOP)

[TpakTrueckue 3aHATHS:

Mpe3eHTAI[MOHHAs TEXHUKA (TIPOEKTOP, KpaH, KOMIBIOTEP/HOYTOYK, HHTEPAKTUBHAS
MaHeJb/10CKa/IPOEKTOP),


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
https://app.knovel.com/web/
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b. maketst [1O (Microsoft Word, Excel, PowerPoint, T-Flex CAD, Kompas, Solid Works,
MahtCad, MatLab),

c. aymuropus IIK 523 (Jlabopamopusa «Mexanuzmos u mawiuny), OCHaIIEHHAS MOJEISIMU
TUIOCKUX PBHIYaKHBIX, KyJTa4KOBbIX, 3yOUaThIX U IPYTUX BUIOB MEXaHU3MOB, YCTaHOBKaMU
JUTSL IGMOHCTpPAIMK TIPOIECCa HAPE3aHUs IBOJIBBEHTHBIX 3yOUaThIX KOJIEC C pa3TUYHBIMU
ko3pduMeHTaMu  CMEIIEeHUs MO0 METOLy oOKara peeuyHbIM HMHCTPYMEHTOM,
0alaHCUPOBKH  HEYPaBHOBEIICHHOTO  POTOPOB, MNPODMIMPOBAHHIO  KYJAUYKOBBIX
MEXaHU3MOB.

6. MeTonu4yeckue peKoMeHIaluu
6.1 MeToauyecKue peKoMeHIalMHU 1JIS NPenoaaBare/is 10 OPraHu3anum 00y4eHus

OCHOBHYIO OpraHM3alMOHHYIO (hopMy OOydeHUsI, HalpaBICHHYIO Ha TIEPBUYHOE OBJIA/ICHHE
3HAHWSAMH, TIPEICTaBIsieT coOOW JieKius. [JaBHOE Ha3HA4YeHHE JIEKUUH - O00eCHeYHuTh
TEOPETUYECKYI0O OCHOBY OOy4Y€HHs, pa3BUTh MHTEpPEC K y4eOHOM AeATeNbHOCTH M KOHKPETHOM
yueOHOI aucuuIuinHe, cOpMHUPOBATh y 00YUAIOIIUXCSI OPUEHTUPBI IS CAMOCTOSTENIbHONW PabOThI
HaJ KypcoM. TpaauIiMOHHAas JIEKIMs UMEeT HECOMHEHHBIE MPEUMYIIECTBA HE TOJBKO KaK CIIOCO0
JOCTaBKM HMH(POpPMAIMK, HO M KaK METOJ AMOIIMOHAJILHOTO BO3JIEHCTBHS IperojaBareis Ha
0OyJaroIMXcsl, TOBBIIIAIOIINN WX TI03HABATEIBHYIO aKTHUBHOCTh. JlocTWraercs 3TO 3a cyer
MeTarOrMYeCKOT0 MacTEePCTBA JIGKTOPA, €r0 BHICOKOH PEe4eBON KyJIBTYPHI M OPAaTOPCKOTO MCKYCCTBA.
Beicokas 3(deKkTHBHOCTD AEATENPHOCTH NpENoiaBaresii BO BpeMsl YTEHHUsS JIEKIHUH OyneT
JIOCTUTHYTa TOJBKO TOTJA, KOTJAA OH YYHTBHIBACT IICUXOJOTHIO ayJUTOPHH, 3aKOHOMEPHOCTH
BOCIIPUATHSI, BHUMAHHSI, MBIIIUICHHS, SMOLMOHAIBHBIX TPOLIECCOB YYAIIUXCS.

[Ipu moarotoBke AUCHUIUIMHBI «OCHOBBI NMPOEKTUPOBAHMS MEXAHHU3MOBY IPENoJaBaTeNIn
JIOJDKHBI  TIOJIb30BATHCSl MarepuajaMu, MNPUBEIACHHBIMU B paszzieie «Y4eOHO-METOIUYecKoe |
UHPOpPMaIIMOHHOE 00ecTieYeHNEe JUCITUTUTMHBD) JTaHHOH paboueil mporpamMmel.

Jli1st IpOBEICHHS 3aHATHH 10 TUCIUTUTMHE MCTIONB3YIOTCS CPEACTBA O0yUeHUS:

® y4YcOHHMKHU U yuyeOHBIC MTOCOOHS;

e wuH(popMarmoHHbBIE pecypchl HTepHeTa,

e cpenctBa Microsoft Office: Excel, Word, Powerpoint;

® OHJIANH-KYPCHI;

® METOAMYECKHE YKa3aHUs Ui BBIIOJIHEHHSI KYpCOBOI'O MPOEKTA;
e CAD-nporpamMmbl aBTOMaTH3UPOBAHHOTO ITPOEKTUPOBAHUS

Bo Bpemsi mpoBeneHUs JEKIMOHHBIX 3aHATHH YYHTHIBACTCS MOCEIAEMOCTh OOYyYarOIInXCs,
OLIEHUBAETCS UX MO3HABATeIbHAs AKTUBHOCTh HA 3aHATHUH.

YCTHRIN OImpoC MNPOBOAUTCSA Ha MNPAKTHYCCKUX 3aHATUAX H 3aTPAruBacT KaK TCMATUKY
MpeACCTBYIOIIUX 3aH$ITI/II>'I, TaK 1 JICKLII/IOHHBIﬁ Marcpuall.

B ciiydae HeBbINOIHEHMS 3aJaHUIl B mpolecce o0y4eHHs, UX HEOOXOAUMO «OTpadoTaTh» 10
HpOMC)KYTO‘IHOﬁ arrecraluu. BI/I}I 3a)1aH1/1171, KOTOpPBIC HeO6XO)II/IMO BBIITOJITHUTDH JJIA JJUKBUIAITUH
3aI0JDKEHHOCTH OTIPEJIEIISIETCS. B MHANBUIYaIbHOM HOPSIKE, C yY€TOM NPUYNH HEBBIOTHEHHUS.

[TpakTHueckue 3amaHus SBISIOTCS BaKHOM YacThIO TPOMEKYTOYHOW aTTeCTAllMH 10
nucuuruiiHe « OCHOBBI TPOEKTUPOBAHUS MEXaHU3MOBY.
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OTyer MO NPAaKTUYECKOMY 3aHATHIO NPEACTABIAETCS B IE€YaTHOM BHJE. 3alluTa OT4yeTa
IpOXOAUT B (opMe IOKiIaga OOydaromerocs IO BBIIOJHEHHON paboTe W OTBETOB HA BOIPOCHI
IIPETIOAABATEN .

Ilo OKOHYAaHMM OCBOEHUS IUCLUIUIMHBI IIPOBOAUTCS IPOMEKYTOYHAs arTecTalis B BUMAC
9K3aME€HAa M 3allUThl KypCOBOIO IPOEKTA, YTO IO3BOJSIET OLEHUTHh AOCTIIKCHHE PE3yJbTaToB
00y4eHus MO AUCLUIIIUHE.

dopMa NpoBEACHUSA TEKYLIEro KOHTPOJSA YCIEBAEMOCTH U IIPOMEKYTOYHOM aTTeCTallUU IS
00y4arolMXCsl MHBAJTUAOB U JIUI C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3[0POBbS BBIOMpAETCS C
YUETOM HWHAMBHUIYAIbHBIX TICUXO(PHU3NUECKUX OCOOCHHOCTEH (YCTHO, NMHCbMEHHO Ha Oymare,
NMCHMEHHO Ha KOMITbIOTEpE, B (hopMe TecTUpoBaHHA U T.I1.). [Ipn HEOOX0AMMOCTH 00yJaromumMCst
WHBAJIMJAaM M JIAIAM C OrPAHUYEHHBIMH BO3MOXHOCTSIMH  3JI0pPOBbSl  IIPENOCTABIIAECTCS
JOTIOJIHATENBHOE BPEMS ISl IIOATOTOBKY OTBETA Ha DK3aMEHE.

6.2 MeToanyecKkue YKazanus 1Jisd 06y'{alo1unxca 10 OCBOCHHUIO JTHUCHHUILINHBI

CamocrosrenbHass pabora SBISETCS OAHMM U3 BUIOB yueOHbIX 3aHaTuil. lLlens
CaMOCTOSITEIIEHOW pabOThl — MPAKTUYECKOE YCBOEGHUE CTYJCHTaMHU BOIPOCOB, paCCMaTPUBAEMBIX B
IIPOLIECCE U3YYEHMS TUCIUILIAHBIL.

AynuTtopHas camocTosTeNbHasi paboTa Mo JUCIUIUIMHE BHIMOIHIETCS Ha yUeOHBIX 3aHITHIX
[IOJI HEMOCPEACTBEHHBIM PYKOBOACTBOM IIPENIOAABATENS U 110 €r0 3aJaHHUI0.

BHeaynutopHas caMocTosTenbHAas paboTa BBINOJHAETCS CTYAEHTOM 10  3aJlaHHIO
npenojasarelis, Ho 0e3 ero HemocpeICTBEHHOIO yYacTHs.

3aa4n caMOCTOATENBHOM padOoThI CTYICHTA:

- pa3BUTHE HABBIKOB CAMOCTOSITEIbHOMN yueOHOH paboTHI;
- OCBOCHHUE COJCPIKAHHS AUCIUIITHHBL;
- yriTyOsieHHe CoAep KaHusl 1 OCO3HAHUE OCHOBHBIX MOHSATHH JUCIUTUINHBL,

- HCIIOJIb30BAHUC MaTcpualia, CO6paHHOFO U MOJIYYCHHOI'0 B XOAC CaAMOCTOATCIIbHBIX

3aHATUH U1 5PPEKTUBHOM MOATOTOBKH K 3a4ETy U HK3aMEHY.
Bubl BHEayAUTOPHOI caMOCTOSITEILHOU paboThI:

- BBINIOJTHEHHE KyPCOBOI paOOThI/IPOEKTA;

- CaMOCTOATCIILHOC H3YUCHUC OTACIbHBIX TEM JUCHUILIMHBI, B T.4. MHCIIOJIb3YsA
3NIEKTPOHHBIE 00pa30BaTeNIbHbIE OHIANH-TEXHOIOTUY;

- IIOATOTOBKA K JICKIIMOHHBIM 3aHATUAM,

- coctaBieHHe M odopMIIeHHE MOKIAa0B U pedeparoB IO OTACIBHBIM TeMaM
IPOTPaMMBI;

- Y4aCTHUC B TCMATUUYCCKHUX AUCKYCCHUAX, OJIUMIIMAaX.

I[J'IH BBIIIOJIHEHHS JTI000T0 BHJIa CAMOCTOSATEIIHLHOM pa6OTI>I HCO6XOI[I/IMO HpOﬁTH CJICAYIOIIHUC
OTallbI:
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OIIpeIeICHUE LIS CaMOCTOSITEIbHOM PaboTHI;

KOHKpETH3allus M03HaBaTeIbHOH 3a/1auu;

CaMOOIIEHKa TOTOBHOCTH K CaMOCTOSITEIIbHOM padoTe;

BBIOOp aJIEKBaTHOTO CIIOCO0a ACHCTBUS, BEAYIIETO K PEIICHUIO 3a1a4H;

IUTAHUPOBAHKE PAOOTHI (CAaMOCTOSTEIHHOMN MITH ¢ IOMOIIBIO TPETIOIaBaTENs ) HA/l 3aJaHUEM;
OCYILECTBIEHUE B TMPOLIECCE BBINOJHEHHUS CaMOCTOATENBHOM paboThl CaMOKOHTPOJIS
(TPOMEXXYTOUHOTO M KOHEYHOTO) pE3yJIbTaTOB pPAaOOTBI W KOPPEKTHPOBKA BBITIOTHEHUS
paboTHI;

pe3eHTalus padoThI.

7. DoH/I OLICHOYHBIX CPEACTB

7.1  Metoabl KOHTPOJISA M OLICHUBAHMSA Pe3yJIbTATOB 00y4eHus!

KoHTposb 3HaHMI MOXKET OCYIIECTBIATHCS C UCIOIb30BaHUEM OaJIIbHO-PEHTUHTOBON
cucteMbl (BPC) nu 6e3 Hee 1o YCMOTPEHUIO MpernoiaBaTes.

Ne HaunmeHoBaH | KpaTkasa xapaktepcTuka oueHodHoro | [NpeactaBneHue
ne cpeacTea OL€HOYHOro
OLEHOYHOro cpeactea B POC
cpeacTea

1 MpoekTHas CpencTBo NPpOBEPKM YMEHUI MpuMepbl TMNOBbLIX
pa6ota (MP) | NnpuMeHATb NONyYeHHbIE 3HAHUA NO | 3a4aHUN

3apaHee onpegerneHHon MeToguke
A58 pelleHna 3agad nnu saagaHum no
MOJTYINHO UNW AUCUUNIIVHE B LESTIOM

2 NNabopaTtopHa | CpencTBo NPOBEPKM YMEHUI 1 CopepxaHue

s paborta (JIP) | HaBbIKOB MO NCNONb30BaHNIO oT4eTa no np,
ncnbiTatenbHoro obopynoBaHns BOMpPOChI A4S
n3MepuTenbHbIX NPUOOPOB, CPeacTB | 3alnTbl
KOMMNbIOTEPHOIO MOAENUPOBaHUS
npoueccos, 06paboTku
9KCNepuUMeHTasnbHbIX AaHHbIX N UX
CpaBHEHMIO C TEOPETUYECKMMN
payetamu

3 KoHTponbHasa | CpeacTtso NpoBepKU yMEHUI Mpumep TMNOBOro
pabota (Kp) NPUMEHATb MONy4YeHHble 3HaHUA 3agjaHuvsa

NoCpeacTBOM peLleHns 3agad no KOHTPOITbHOW
onpegeneHHon Teme unu pasaeny. paboThbl

4 Ok3ameH (3) | CpeacTteo npoBeneHus Mpumepsl

NPOMEXYTOYHOW aTTecTaunm no TEeCTOBbIX 3a4aHUN
pesynbTaM BbiNONEeHUs BCeX BUAOB

y4yebHon paboTbl B Te4EHNE

cemecTpa C NpocTaBneHnemM OLeHOK

«OTINMNYHOY», «XOPOLLOY,
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«YOOBIETBOPUTENBHO» UMK «HE
YOOBNETBOPUTENBHO»

7.2 IIkana u KpUTEpUHU OLIEHUBAHUSA Pe3yJIbTATOB 00y4YeHUS

[IpomexxyTouHast arrecTanusi o0y4yaromuXcsi MPOBOJIUTCS MO PE3yJIbTaTaM BBITIOJHEHHUS BCEX BUJIOB
y4eOHOM paboThl, MPEAYCMOTPEHHBIX YYEOHBIM IIJIAHOM MO JIAaHHOW TUCHHUIUIMHE (MOAYIIO), TpU
9TOM YUUTBIBAIOTCSI PE3YNIbTaThl TEKYIIErO KOHTPOJS YCIEBAaeMOCTU B TeueHHe cemecTpa. OueHka
CTEMEeHHU JOCTIKEHHUS OOy4yaloUIMMUCS IUIAHUPYEMBIX pe3yJbTaToB OOy4YeHHs MO IUCHUIUINHE
(MomyIt0) MPOBOIUTCS MpeToiaBaTesieM, BEAYIIUM 3aHITHS 110 TUCHUTUIHHE.

[IpomexyTouHast aTTecTanus Mpyu NpUMEHEHNN OaIbHO-perTHHTOBOM crctembl (BPC) mpoBoguTcs
M0 pe3yJIbTaTaM BBHITIOJTHEHHS BCEX BHJIOB YUeOHON HArpy3KH, MPEAyCMOTPEHHON yueOHBIM TIAHOM
U TI0 KOJIM4eCTBY 0asioB, HAOpaHHBIX 00yJarOIIUMCSL.

[Ipn Hecomlacuu CTyEHTa ¢ OLIEHKOM, IoJydeHHOM 1o pe3ynsraram BPC oH umeer npaBo B JeHb
IPOMEXYTOUHOM aTTECTalMM IPOWTH aTTeCTallMl0 B BHUJE IHUCBMEHHOIO J3K3aMEHa WIn
KoMITbloTepHOrO TecTrpoBanus B cucreMe CJ1O Mockosckoro ITonutexa.

[Io wrToram mnpoMeXyTOYHOW arTeCTaluu M0 TUCIUIUIMHE (MOJYJI0) BBICTABISETCS OLEHKA
COTIIMYHO», «XOPOILIO», KYAOBIECTBOPUTEIHHO» UIU «HEYIOBICTBOPUTEIHHOY.

IIkaJia oneHUBaAHUA Onucanmne

Bonee 90 6, nabpannsix no bPC

BoinonHeHsl Bce BHIbI y4eOHOH paboOThl, MpPeayCMOTpPEHHbIE
yueOHbIM IUTaHOM. CTyIeHT JEeMOHCTPUPYET COOTBETCTBHUE
3HaHUI, yMEHUH, HAaBBIKOB IPUBEJCHHBIM B TaOIMIAX
IoKa3aresnel,  ONepupyeT  NPHOOPETEHHbIMH  3HAHUSAMM,
YMEHMSMM, HaBbIKAMH, IIPUMEHSET UX B  CHUTyalUsX
OminyHO .
MOBBIIIEHHON CIOXKHOCTH. IIpum 3TOM MOryT OBITH JOMYIIEHBI
HE3HAUUTENbHbIE OIIMOKH, HETOYHOCTH, 3aTpPyJHEHUS IpH
AQHAJIMTUYECKUX OIEpaLMAX, [EPEHOCE 3HAHMM W yMEHUU Ha
HOBBIE, HECTAHAAPTHBIE CUTYaIIUH.

Wi

bonee 95% mpaBUIBHBIX OTBETOB B UTOTOBOM TECTE

bonee 80 6, HaGpanubIx 10 BPC

BrimonHensl Bce BUABI y4eOHOM paboOThI, MpeayCMOTPEHHbIE
yueOHbIM Tu1aHOM. CTyIeHT JeMOHCTPUpPYET He TOJIHOE
COOTBETCTBUE 3HAHUI, YMEHUI, HAaBBIKOB IIPUBEICHHBIM B
Xoporo TabNMIax  ToKaszaTeNeil, He  TOJHOCTBIO  ONEpHpYeT
MPUOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMH, HaBbIKaMH,
MPUMEHSIET UX B CHUTyalUsX IOBBIIIEHHON cioxHocTH. [lpn
9TOM MOTYT OBITh JONYLICHbl HE3HAYMTEIbHbIE OLIMOKH,
HETOYHOCTH, 3aTPyIHEHHs] IpH AaHAJUTUYECKUX OIeparlusx,
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MEPpEHOCE 3HAaHWW M YMEHUW Ha HOBBIE, HECTaHJIApPTHHIE
CUTYaIIUH.

58107

bosnee 85% mnpaBuibHBIX OTBETOB B UTOTOBOM TECTE

YI0BIETBOPUTEITHHO

Bornee 65 6, nabpanubix o bPC

Brimonnensl Bce BUABI y4eOHOH paboOTHI, MpeayCMOTpPEHHbIE
yueOHbM  mnaHoM. CTyaeHT JAEeMOHCTPHpPYET YacTHYHOE
COOTBETCTBUE 3HAHWH, YMEHHH, HABBHIKOB NPUBEIACHHBIM B
Tabmuuax rnokasaresiei, ¢ TpyaoM OnepupyeT NpuoOpeTEeHHBIMU
3HAaHUSIMM, YMEHUSIMH, HABBIKAMHU, 3aTPyJHIETCA NPUMEHATh UX
B CUTyalMsIX IIOBBIIIEHHOM  CIIOKHOCTH. Homyckaer
3HAUUTENIbHbIE  OIIMOKH, HETOYHOCTH, 3aTpyIHSETCS IpHU
aHAJIUTUYECKUX OINepalusx, MEepeHoce 3HAHUM M yMEHMH Ha
HOBBIE, HECTaH/IAPTHBIC CUTYaIUH.

Wi

bonee 70% mnipaBUIBHBIX OTBETOB B UTOTOBOM TECTE

Hey,HOBJ'IeTBOpI/ITeJ'ILHO

Memnee 65 6, Habpannbix o bPC

He BeimonmHeH He oAWH W3 BHJIOB Y4YeOHOW padoTHI,
MPEAYCMOTPEHHBIX YYeOHBIM TIaHOM. CTYIEHT AEMOHCTPUPYET
OTCYTCTBHE 3HAHHI, yMEHMI, HaBHIKOB TPUBEIACHHBIX B
Ta0IUIIAX [TOKa3aTeICH.

Nmn

Memnee 70% npaBHIbHBIX OTBETOB B UTOTOBOM TECTE

7.3 OueHouHbIe cpeacTBa

BaipHO-pelTHHIOBas cucteMa’

Ne Bug gesrenpHOCTH

max Oann [Tpumeuanue

1 Pa6ora B CJ10

10 [TpoxokaeHue JeKIUi 1 TeCTOB Ha miardopme
CIO c BemeHrneM KOHCIICKTA:

«10 6» - mpu ipoxoxkaeHnn 6omee 90% eKuuii
Y IPOMEXKYTOUHBIX YIPAXHEHHH, «5 0» — pu
BBITIOTHEHNH Oosee 60% ekt u
MIPOMEKYTOYHBIX YIPaKHEHUH.

2 JlaboparopHbie paboOTHI

54 [Ipu BeIMONTHEHNH BCeX TPeOOBAaHU K
IpakTH4eckuM padoram. baiisl HauncnsroTCs
3a KaKAYI0 IPAKTUYECKYI0 PabOTy OTAEIBHO

! BambHO-pefTHHTOBAs CHCTEMA OIEHKU 3HAHWM CTYJEHTOB MO JUCIMILIMHE « TEOPUs MEXaHU3MOB U MAITHHD)
yTBEepKIeHa Ha 3aceqannu kadenpsl « Texanaeckas mexannkay 07.10.2020.
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3 [TpoexTHas padora 36 «10 6» npu BBHINIOJIHEHUH 3a/1aHUS B CPOK,
«5 0» TIpH BBHIMOIHEHUH 33J]aHUS C OMO3JaHUEM
Ha 1-2 Henenu u Goree.

4* | JlonmoHUTEIbHBIC OaJUTbI max 20* JlonomHUTENBHBIE 0aUTBl MOTYT HAUHCIISATHCS
3a pelIeHue 3a/1a4 MOBBIIIIEHHOU CII0KHOCTH,
MOTOTOBKY K OJIMMITHAIaM, 3a
HAy4HO-UCCIIEI0BATEIbCKYIO paboTY,
BBITIOJTHEHHE JIOTIOJTHUTEIBHBIX 3aIaHHUM.

5% | UroroBoe TecTupoBaHue Mmax 20* 20 6 - 6onee 95% npaBUIIBHBIX OTBETOB B TECTE
(pu HEcoracuu 156 - 60nee 80% npaBUIbHBIX OTBETOB B TECTE
CTYJEHTA C OLIEHKOU 1O 106 - 6omee 65% npaBUILHBIX OTBETOB B TECTE

cucreme bPC ¢ nensro
HOBBIIIEHUS Oaa)

Hroro 6aios 100
(6e3 yuera
n.4)

* JlonloTHUTENbHBIE OaIbl MOTYT HAUUCISITHCS 32 PEUICHHE 3a/1a4 MOBBIIMICHHOW CIOXKHOCTU (70
206), monroToBky k onummnuagam (1o 200), 3a HayYHO-MCCIIEIOBATENbCKYIO padoty (mo 500), 3a
pedepar mo Temaruke «lIpoekTupoBaHue CcoBpeMeHHBIX MamwuH» (10 200), BBIOTHEHHE
JIOTIOJTHUTENBHBIX 3amaHuii (1o 100), a Takke 3a akTUBHYIO pabory Ha cemuHapax (o 100),
TIPOXOXKICHHUE OHJIAaHH-Kypca « Teoprsi MEXaHH3MOB M MaIllH» Ha caiite «OTKpPBITOE 00pa30BaHUE)
www.openedu.ru (156). JlonomHuTeIRHBIC 3aJaHUS COTIIACOBBIBAIOTCS C MPETIOIABATEIIEM.

7.3.1. Texymnii KOHTPOJIb

IIPOEKTHAA PABOTA

TeMblI IPOEKTOB:

3aganueNe 1 Mexanusm 3y0010JI0€)KHOTO CTaHKA JUTsl HAPE3aHUS [TWIHHIPHYECKIX KOJIeC.

3aganne Ne 2 MexaHu3m 3y00CTpOTaIbHOTO CTaHKA IS HApe3aHUsI KOHMUECKUX KOJIEC C
MIPSIMBIM 3yOOM.

3aganue Ne 3 MexaHu3M NONEPEYHO-CTPOTaIbHOIO CTAHKA C KAaYaIoIIeHCs KyIUCO.

3ananue Ne 4 MexaHu3M J10JI0€KHOTO CTaHKA C KAYarOIICHCs KYTHMCOM.

3aganue Ne 5 Mexanusm J0n0€KHOTO CTaHKA C BPAIAIOIICHCs KYIHUCO.

3aganmne Ne 6 MexaHu3M MonepevyHO-CTPOrajlbHOTO CTaHKa C Kayarollencs KyIHCOu.

3aganue Ne7 MexaHu3M NONEPEYHO-CTPOTaIbHOIO CTAHKA C Kayarollecs KyJIncoi.

3apanmne Ne 8 Mexanusm uekaHo4HOro ripecca (tum 1).

3apanmne Ne 9 MexaHu3M JUCTOIITAMIIOBOYHOTO TIpecca.

3apanue Ne 10 MexaHusM BBITSKHOTO Tpecca.

3aganme Ne 11 MexaHu3M OTHOUMJIMHAPOBOTO KOMIIpECCOpPA.

3ananme Nel2 MexaHusm ABYXUWJIMHAPOBOIO KOMIIpECCOpa.

3ananune Nel3 MexaHu3M MOPIIHEBOrO JIBUraTelsi BHyTPEHHETO CTOPAHUS.

3aganue Nel4 MexaHusM NOPIIHEBOIO ABUraTellsi BHYTPEHHETO CTOPaHUsl.


http://www.openedu.ru
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3aganue Nel5 Mexanusm 3y00/10JI0€KHOTO CTaHKA.

3aganune Nel6 MexaHu3M BEpTUKAIBHOTO 3y000I0SKHOTO CTaHKA

3aganue Nel7 MexaHu3Mm 3y00CTpOraibHOIO CTaHKa JIsl 00pabOTKU MPSIMO3YObIX
KOHMYECKHX KOJIeC

Saganue Nel8 MexaHu3M cTaHKA U HIEBUHTOBAHUS KOJIEC

3apanue Nel9 MexaHu3M BepTHKAIBHO-100€KHOTO CTaHKA

3aganue Ne2() MexaHu3M rOpH30HTaIbHO-KOBOYHON MaIIWHbI (TU 1)

3aganue Ne21 MexaHU3M TOpU30HTATHHO-KOBOUYHOM MAITUHBI (THIT2)

3apanmne Ne22 Mexanusm npecca

3ananue Ne23 Mexanusm npecca JIBOWHOTO JACUCTBUS

3aganue Ne24 MexaHu3M apMaTypHO-rHOOUHOTO aBTOMaTa

3apanue Ne25 MexaHu3M 4eKaHOYHOTO Ipecca (Tum 2)

3ananme Ne26 MexaHu3M 4YE€KaHOYHOTO MOJlyaBTOMAara

3aganue No27 MexaHu3M XOJIOIHO-BBICAJIOYHOTO Tpecca-aBToMara

3ananune Ne28 MexanusMm pe3b00OHAKATHOTO CTaHKA

TpynoemkocTs BbInoaHeHUs TpoekTa — 40 yac.

[Ipoekt BkiIO4aeT B ceOs: MOSCHUTENBbHYIO 3amucky, 3D mopenb (cOopka u aeTanu),
YEePTEIKHU OTIIEIBHBIX JIEMEHTOB MEXaHU3MOB, (POTO COOpKH, BII€0 pabOThI MEXaHU3MA.

[MosicHuTenpHAsT 3amicKa KypCOBOTO TIPOEKTa BHIMONHSAETCS B pemaktope MWord wmm
JPYTOM TEKCTOBOM PEIAKTOPE ¥ COJACPKHT CICAYIONINE Pa3IEIIb:

L. TuTyabHBIN TUCT

II. 3aaHue Ha MPOEKT.

I1I. [IpoexTupoBanue MmexaHu3MoB cTanka (1 ucr).
1. HWcnonHuTenbHbIN (phIYaKHBIN MEXAHU3M).

[lepenatounblii MexaHU3M (PELyKTOP)
JBurareinb

bl

B MOsICHUTENBEHOM 3aMuCcKe TMPUBOIAATCS BCE HEOOXOMUMBIE pacyeThl K rpagMuecKoil 4acTH,
coomonas TpedoBanus ECK/I k oopmIteHHIO TEXHUYECKOM TOKYMEHTAITUH.

I'padmueckas YacTh BBIMOJNHACTCS B MPOTrPaMME MapaMETPUUYCCKOTO MOJICITHPOBAHUS
T-FLEX CAD, xommnac 3D, Solid Works, Autodesk Inventor
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[Ipumep THIOBOTO 3aHaHMS:
MEXAHHA3M IMNOEPEYHO-CTPOTAJIBHOI'O CTAHKA C KAYAIOIIENCS

KYJIMCOMN

SU
0,05H 0.05H L
— —
H
HanvmenoBanne BAPHAHTEL
mapaMerpa a i B r a e Y 3 H

Hlactora s pamenizy i 98 | 100 | 90 | 85 | s0o | 82 | 70 | 60 | s

KpHB OIIl HIIa MHH

J1HHa KpHBOMm HITa 1 M el 0,115 | 0,11 0.1 0.12 | 0,125 | 0.13 | 0.135 | 0,12 | 0.1

PaccTosH e MeKTy 0CAMA M PAE 026 | 0,25 | 0,27 | 0265|0275 | 0,28 | 028 | 0,27 | 0.2
« JITHHA pBIYara KyJIHCEI M 7EC 0.15 | 0,16 | 0.155 | 0,17 | 0.165 | 0,175 | 0,15 0.18 | 0.1
]
E JlnHHA maTyHa 4 M 4 0.45 043 | 0.42 0.44 | 041 0.4 0,44 0,42 | 04
3 .
g | [lowoxenne nertpa Mace M| % | 016 | 0,17 | 0,175 | 0,185 | 0,188 | 0.19 | 0.17 | 02 | 0,1
= KYJIHCHI 3
E g:;{;;geliﬂe LIeHTpa Macc %ess 205=0.5 7o
§ Macea kyaHCH 3 jay ms 8 9 10 7 6 9 8 7 1
= Macca matysa 4 KT my 5 6 7 8 10 12 9 5 7
:‘ Macea nomsysa 5 jay ms 16 17 18 20 21 25 24 19 2
',;t MoMeHT HHepITHH 3 KM’ Is3 002 | 0,02 | 0,03 | 0,03 | 0,05 0,06 | 0,04 | 0,02 | 0.C

MomeHT HHepIIHH 4 KIM® Iss 0,03 0,04 | 0,05 0.06 | 0,08 0,08 | 0,07 0,03 0,C

Cnia pesamns H F 1500 | 1600 | 1700 | 2000 | 1400 | 1600 | 2050 | 2100 | 20(

Koogpummest 5 | viz | 115 | via | 20 | 148 | 125 | 122 | 120 | 172

HepaBHOMEPHOCTH

IIpHBeIeHHEIH MOMeHT

KT Inpeonst | 8.7 11.4 16.5 25 13.6 24 41 18 3¢
HHEPIIHH 3BeHEBER

E - Tci0 3y ObeB M ecTEPHH 1 10 10 10 10 10 10 14 14 IN
E E o 3yObes Kodeca b} 19 11 12 13 14 15 17 18 1¢
%2 | Morym we |y 2 3 4 5 6 8 3 5 4
IEI = NecxeMeI IITAHETAPHOTO 128 129 130 131 84 85 142 86 8
MeXaHH3Ma
JITHHA TOIKATELL M PxL 0.1 | 0115|0125 013 | 0,14 | 0,15 | 0,12 | 0,11 | O.L
o Vr0Boi X0 TOIKATENA Al | e 25 29 31 35 35 38 30 28 A
g ; 3aKoH H3MeHeHHA aHATIoTa Ksin;;;ﬂ + mpan +A KcosFP
:5 ; YCKOPEHHA TOIKATET n Pn
; g Daza nombeMa Tpag On 180 165 155 150 145 140 160 170 17
& Z | ®aza BEPXHETo BHICTOA Tpax O 25 25 30 30 35 40 30 25 A
! Daza OIIy CKAHHS rpax ®o 60 70 80 90 95 90 80 65 6(

Pammyc porka N , | 0008 | 001 | 001200120015 0015|0011 0,009 | 0.0
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OneHka CTeNeHu MOCTIDKEHHS OOy4aromuMCs IUIAaHUPYEMBIX Pe3YyNbTaToOB IO IPOEKTY

IPOBOAMTCS IpernojaBaTesieM WIM TPyNIod Ipenoaasarenell B cocTaBe 2-3 4EIOBEK METOIOM

JKCIIEpTHOM ouneHku. [lo wuTOoramM mnpoMEKYyTOYHOM arTecTalMud 10 KypCOBOMY IPOEKTY

BhIcTaBisieTcs 0asut mo BPC.

Ilo PCUICHUIO IIPCTIOAABATCIIAAI THIIOBOC 3aAaHUMC Ha IIPOCKT MOXKCT OBITH 3aMEHEHO

Hay‘{HO-HCCHGHOBaTCHLCKOﬁ pa60T0171 WM PCIICHUCM MHXXCHCPHBIX 3aAdad IIPHU BBIIOJHCHUHU
KOHKPCETHBIX HCCIIEIOBAaHUM MEXaHHU3MOB.

HIxana
OLICHUBAHUSA

Onucanue

36 OaIoB

1. HccnenoBanue  BBIMOJIHEHO  CaMOCTOSTENbHO,  HMMeEET
HAYYHO-TPAKTUYECKUN XapaKTep, COAEPKUT dJIEMEHTbI HOBU3HBI.

2. OOyyaromuiicss moka3ajg 3HaHHE TEOPETHUYECKOro MaTepHualia 1o
paccmarpuBaemMoii mpoOiieMe, yMEHHE aHAIM3UpOBaTh, ApryMEHTHUPOBATH
CBOIO TOYKY 3peHHs, Jaenarb o0oOmeHne u BbIBOABL. OTMeuaeTcs
TBOPYECKUN MOJXOJ] K PACKPBITHIO TEMbI KypCOBOI'O IPOEKTA.

3. Marepuain nznaraercs rpaMOTHO, JIOTUYHO, TIOCJIEZ0BATENILHO.

4. Odopmiienue oTBeyaeT TPeOOBaHUSIM HAMHCAHHUS KypCOBOTO
npoekra. Ipaduyeckas YacThb BBIIOJHEHAa HAa BBICOKOM YypOBHE, B
cootBeTcTBHUE cO cTannapramu ECK/I.

5. Bo Bpems 3ammThl OOy4YalOIIMKCSA TOKa3al yMEHHE Kparko,
JIOCTYIHO (SICHO) TIPEICTAaBUTh PE3ylbTaThl HCCICIOBAHMS, aJIeKBATHO
OTBETUTH Ha IOCTABJIEHHBIE BOIIPOCHI.

6. CoOmroneHbl CPOKH BBITIOTHEHUS MPOEKTa

25 6amioB

1. Uccnenosanue BEIIIOJIHEHO CaMOCTOSITEIIBHO, HMEET
HAy4HO-IIPAKTUYECKHH XapakTep, COAEPHKUT AIEMEHTbI HOBU3HBI.

2. OOyyaromuiicst mokas3ajq 3HaHHE TEOPETHMUYECKOro MaTepHualia 1o
paccMarpuBaeMoil  mpobieme,  OIHAaKO  yYMEHHE  aHaJIU3MpOBaTh,
apryMEHTHpOBaTh CBOIO TOUYKY 3pEHHs, JAenaTh OOOOIIEHUS M BBIBOAbI
BBI3bIBAIOT Y HETO 3aTPYAHEHUS.

3. Marepuai He Bceraa usJjiaraeTcst JIOru4Ho, OCIe10BaTENbHO.

4. Vimerorcst Heo4eTHl B oopmieHnn npoekrta. ['padudeckas yactp
BBITIIOJIHEHA Ha XOPOILIEM YpOBHE, B cooTBeTCTBUE cO cTanfapramu ECK/I.

5. Bo Bpems 3amuThl OOy4aromuics IOKa3al yMEHHE KpaTko,
JIOCTYIIHO  (SICHO) TpEACTaBUTb PE3YJbTaThl HMCCICIOBAHUSA, OJHAKO
3aTPyAHAJICS OTBEYATh HAa IOCTABJIECHHBIE BOIIPOCHI.

6. Co0mrozieHbl CPOKH BBITIOTHEHUS MPOEKTa

15 6amioB

1. I/ICCJICILOBaHI/Ie BBITIOJIHCHO CaMOCTOATCIIbBHO, HO HE COACPIKUT
AIIEMEHTa HOBU3HBI.

2. OOyuaromuiics He B IOJHOM Mepe BIAAECET TEOPETHUECKUM
MarepuaJoM IO paccMaTpuBaeMoOW MpolieMe, yMEHHE aHaIM3HpOBATh,
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apryMEHTHPOBATh CBOIO TOUYKY 3pEHHs, JejarTh O00O0OIIEeHHE W BHIBOJBI
BBI3BIBAIOT Y HETO 3aTPYy/AHEHUS.

3. Marepuan He Bceraa u3aaraercst JIOTH4HO, MOCJIeI0BaTeNIbHO.

4. VImerorcst HeoueThl B oopMieHun npoekra. ['padudeckas yactsb
BBIIIOJJTHEHA HA  YAOBJIETBOPUTEIBHOM YPOBHE, B COOTBETCTBHE CO
crannapramu ECK/I.

5. Bo Bpems 3amuThl 00y4aromuics 3aTpyJHsIeTCs B IPEACTaBICHUN
pe3yabTaTOB UCCIIEIOBAHMS U OTBETAX Ha MOCTABICHHBIE BOIPOCHI.

6. CoOnroieHbl CPOKH BBIIIOJHEHUS KypCOBOIO IIPOEKTa

0 0asuIOB

Bommonneno wmenee 50% TpeGoBanmii k mpoekty. CryaeHt
J€MOHCTPHUPYET OTCYTCTBUE TpeOyeMbIX 3HAHUN, YMEHUIN 1 HaBBIKOB.

JIABOPATOPHBIE PAEOTbI

/o

Howmep pasnena HanmenoBanue TpynoeMkocTs,

JUCIUTITUHBI nabopaTopHOM pabOThI 4acoB

aHaJIn3 MCXaHNU3MOB. KHHEMATUYCCKOC COCAMHCHUC.

MonenupoBanue
KMHEMaTH4eCKOM Mmapsbl.
CTpyKTypa MEXaHU3MOB: 3BEHO,
KHHEMaTu4eckas napa, ux
knaccudukanus. MexaHu3mbl
IJIOCKUE U IPOCTPAHCTBEHHBIE.
CrpykrypHble pOpPMYIIbI IS 2
OIIpe/IeTICHUS Yncia cTeneHei
CBOOOIBI MEXAHHU3MOB.
[TaccuBHBIE CBSI3M, TUILIHUE
MOJBM>KHOCTH, U30BITOUHBIE
CrpykrypHblii | cBs3u. KuHemaTnueckas Lemns u

CrpyKTypa MmiIoCKux
PBIYKHBIX MEXaHU3MOB I10
Accypy. YcinoBue rpymnbl
Accypa, pa3HOBUJIHOCTH TPYIII
Accypa. OCHOBHBIE BUJIbI
PBIY2KHBIX MEXAHU3MOB: 2
KPUBOILIUITHO-KOPOMBICIOBBIH,
KPUBOILUITHO-KYJIUCHBIMH,
KPUBOIIUITHO-TION3YHHBIIH;
CHUHYCHBIW, TAHTCHCHBIM.
Hanpasnstoiue MexaHU3MBI.
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Metpuueckuii
CUHTE3 PhIYa)KHBIX
MEXaHU3MOB.

[TocTpoenue cxemsl
MexanusMa. Teopema ['pacrodda.
Kosddunment namenenus
cpeaneit ckopoctu. [lonsaTue o
MacmTaOHbIX KO3 PUIIMCHTAX.
Ornpenenenre 0CHOBHBIX
pa3MepoB MEXaHU3MOB.

Kpaitnue nonoxenus
MeXaHu3Ma. JTarbl CHHTE3a
MEXaHHU3MOB, BXOJIHBIE U
BBIXOJHBIC TTAPAMETPBHI,
OCHOBHBIE U JIOTIOJIHUTEIbHbBIE
yCIIOBUSI, IIeTIeBbIe (PYHKIIUU.
Ornpenenenre 0CHOBHBIX
pa3MepoB MEXaHM3MOB METO/IaMU
u cpeacramu CAD-nporpamm.

MopnenupoBanue
PBIYKHBIX MEXaHHU3MOB
B 3D

OcCHOBHBIE Ollepaliy B
nporpammax 3D MonenupoBaHus
JUIS CO3IaHUS JeTanen
PBIY2KHBIX MEXaHU3MOB.
bubnuoTeka craHIapTHRIX
JeTanei.

Coopka, anuManus u
dboTopeanusm.

Kunemarnueckoe
HUCCICOOBAHUC
PBIYAXXHBIX MCXaHU3MOB

Kunematnueckoe
HCCIIEIOBAHUE PHIYaKHBIX
MEXaHU3MOB C TPUMEHEHUEM
napaMeTpu4ecKoro
MOJICJIMPOBAHUS B IIpOrpamme
T-FLEX CAD. Metozasl
KMHEMaTHYECKOT0 HCCIIEI0BaHUS:
rpado-aHaTUTHYECKH,
BEKTOPHBIA U MAaTPUYHBIN.
AHaJoru ckopocTe u
YCKOPEHHUH.

Kunemarnueckoe
HCCIIEIOBAHUE PHIYAKHBIX
MEXaHU3MOB C IPUMEHECHUEM
MapaMeTpUIECKOTro
MOJIETUPOBAHUA B IPOrpaMMe
T-FLEX CAD. Ananu3
LIAPHUPHOIO YETHIPEX3BEHHUKA.

Kunemarnueckoe
HCCJIICOIOBAHUC pBI‘-Ia)KHBIX
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10.

MEXaHU3MOB C TPUMEHEHUEM
rapaMeTpUIeCcKoro
MOJICJTMPOBAHUS B TIpOrpamMme
T-FLEX CAD. Ananus
KPHUBOIIUITHO-TIOJI3YHHOTO
MEXaHHU3Ma.

Kunematnueckoe
HCCIIEIOBAHUE PHIYAKHBIX
MEXaHU3MOB C IPUMEHECHHEM
MapaMeTpU4EeCKOro
MOJICTIMPOBaHUA B IPOrpaMMe
T-FLEX CAD. Ananu3
KYJIMCHOT'O ME€XaHU3Ma.

I1.

12.

13.

JnHaMude cKui
aHaJlu3 U CUHTE3
MEXaHHU3MOB.

3ajauy U AOIMyIIEHUs
JMHAMHYECKOTO UCCIIEI0BaHUS.
JnHamuyeckrue MOoAenn
Mmexann3MoB. [IpuBenenue macc u
CHJI K 3B€HY U K TOYKE
npuseneHus. Onpenenenne
IIPUBEIEHHOTO MOMEHTA CHJI 110
prruary JKyKoBCKoro.

Bri6op aBuraress.

banancupoBka
BpAIIAIOIINXCI MAcC

14.

15.

16.

17.

18.

Teopus 3y0uaTeix
3aLCIICHUM.

I'OCTp1 Ha 3y0Ouatble
nepeaaun. OCHOBHBIE pa3Mepbl
3y0OuaThIX KoJec.

PacueT sBobBEHTOM
nepesadu npu 3aJjaHHoM (Mn
CBOOOTHOM) MEKOCEBOM
PacCTOSIHUH.

Hapesanue metogom
oOkara 3y0Ouatbix kosnec. COopka
Iepelaun BHEIIHETO 3aLeIICHHUS.

MonenupoBanue
nporiecca GopmMooOpa3oBaHUs
3y04aThIX KoJec B Mporpamme
T-FLEX CAD. Ananu3
rapaMeTpoB Koyeca Mpu
CMEIICHUN UHCTPYMEHTA.

KauecTBeHHbIe
rokasaresiu paboTocrmoCcOOHOCTH
3y04aTkIX nepeay.
brokupyrommii KOHTYP.
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19.

20.

[Toctpoenune monenu
3y04aroro kojeca B Iporpammax
CAD-nipoeKkTupoBaHus.

Coznanne 3D-cOopku
3yOuaroil nepegaqu.

21.

22.

23.

24.

25.

26.

27.

Crynenyarbie
MexaHn3Mbl. Kunemarnaeckoe
WCCIICIOBAHHUE CTYIIEHYIATHIX
3y0UYaThIX MEXaHU3MOB.

CryneHuarsie
MexaHu3Mbl. [IpoexTupoBanue u
pacuer.

[LnanerapHbie
MexaHn3Mbl. Kunemarnaeckoe
WCCIIE/IOBAaHHE TUTAHETAPHBIX
3y0UuaThIX MEXaHU3MOB.

IInanerapHsie

MexaHu3Mbl. KuHemaTuyeckoe
[InanerapHsbie

HCCIIeI0BaHNE
MEXaHU3MBI.
mddepeHnraIbHbIX 3y0uaThix

MECXaHU3MOB.

[InanetapHbie
MexaHu3Mbl. [IpoexkTupoBanue u
pacyet. YCI0BHUS COOCHOCTH U
OTCYTCTBHUSI 3aKJIMHUBAHMUSL.

[InanerapHsie
MexaHu3Mbl. [IpoexTupoBanue u
pacuer. YciaoBus cOOpKU U
COCE/ICTBA.

MexaHH3MbI MaIlHH.
OCOOCHHOCTH TIPOCKTHPOBAHUS
MexaHu3MoB (c6opok) B 3D.

Hroro:

54

OtyeT no nabopaTopHOM paboTe TOMKEH COACPIKATH:

A

Lens u 3amaun 1abopaTtopHO pabOTEHL.

Meroauka npoBeACHUS UCCIEI0BaHUS

Onucanue cpeicTB U3MEPEHUS U J1a00PaTOPHBIX YCTAaHOBOK
Pesynprarsr:

BriBonbLI.

Otyer mo mabopaTopHOW paboTe TMPEACTABISAETCS B IEYATHOM
MPEAYCMOTPEHHOM IIA0JIOHOM OT4YeTa 1o J1aboparopHOW paborte. 3amuTa OT4YETa MPOXOIUT B

Bune B (dopmare,

(bopMe JOKIaaa o6yqa}omer0051 10 BBIITOJTHEHHOM pa60Te H OTBCTOB Ha BOIIPOCHI IMPCIIOAaBaTCIIsAd.

HpI/I BBLICTaBJIEHUH 0asIOB YUUTBIBAIOTCA CIICAYIOINE KPUTCPHUU:
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KauecTBo opopmieHus ordera;

HaBblku ycTHOTO IpeAcTaBiIeHUs Pe3yabTaTOB pabOThI

[Tonnmanue (BOCIIpOM3BEIEHHE) UCCIIENYEMBIX CBOMCTB UM 3aKOHOMEPHOCTEN
YMeHne HCIonb30BaTh ~ MAaTEMAaTHYECKWW — anmapar s ONHCAHHA U
MOZEIUPOBAHUS UCCIIENYEMBIX CBOMCTB WJIM 3aKOHOMEPHOCTEMN

YMeHue 00OCHOBBIBaTh MPUMEHSEMbIE METOIbl UCCIEIOBAHUSA, aHAJIU3UPOBAThH
Hpenenbl UX IPUMEHUMOCTU

HIkaja oueHMBaAHUS M KPUTEPUH OLICHKU:

MakcumajbHoe
. MuHumMaJjbHoOe KOJIMYeCTBO
Kputepuii 621108 10 EPC KOJIMY€eCTBO 0aJ1JI0B
no BPC

Beinonnenue /00padotka Jip 0,5 0,5
ITogroroBka oruera 0,5 1
3ammuTa JIP 0,5 0,5

UTOIO: | 1,5 2

OCHOBaHUAMUA JJIs1 CHUXKCHH S KOJIMYCCTBA 0aJIJIOB SABJISIOTCS:

- HEOPEKHOE BHITIOJIHEHUE,
- HHU3KOE Kau4eCTBO Tpauueckoro Marepuaa (HeBEpHbIi BEIOOp MacmiTada

YepTekei, OTCYTCTBUE yKa3aHUs SIHMHULl H3MEPEHHS Ha rpadukax),

OTt4er HE MOXKET OBITh IPUHAT U TIOJICKHUT JOPAOOTKE B ClTydae:

- OTCYTCTBUSI HEOOXOMMBIX Pa3/ICIIOB,
- OTCYTCTBHS HEOOXOIUMOTO Irpaprueckoro MaTepuaia,
- HEKOPPEKTHOI 00pabOTKH Pe3yJIbTaTOB U3MEPEHUH.

Ilpumepnuie éonpocel 011 nO020mMoBKe K 3aujume 1a00pamopHvix padom:

JIP «CTpyKTYypHBII aHAJIN3 MEXaHU3MOBY:

_‘\990.\‘.0\9‘:“5”!\)._‘

Yro Takoe KHHEMaTH4ecKas napa?

Kaxkoe coennuenne HaspBaror BKII?

Yro Takoe noBomok?

Kaxum cBoiicTBOM J0KHA 0071a/1aTh CTPYKTYpHAst rpynna?

Kak npoussectu 3ameny BKII?

Uro Takoe KuHeMaTuyeckas Lenb?

Kak paccunrarh 4ncio creneHeil cBo00/1bl IPOCTPAHCTBEHHOTO MeXaHU3Ma?
UTto Takoe N30BITOYHAS CBSI3H?

3aueM B MEXaHHU3MaX MPUMEHSIOT TACCUBHBIE CBA3H?

0 OOBbsicHUTE POJIb 3BEHA «POITUK»?

JIP «banancupoBKa BpalarImxcs Macey:

Nk W=

KakoBa ponb cun nnepuuii B Mexanuzme?

Urto Takoe potop?

B kakom crydae MexaHU3M WM MaIllMHA CYUTAIOTCS YPABHOBEIICHHBIMU ?
Yro Takoe HCYPaBHOBCIICHHOCTb U KAKOBEI €€ BPCIHBIC HOCJ'IC}:[CTBI/ISI?
Kak mpou3BomuMcsi CTaTU4eCKOe ypaBHOBEIIMBAHKE?
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6.  Kak npousBogumcsi JUHAMUYECKOE YPABHOBEIIMBAHKE?
7. Uto Takoe MOJHOE ypaBHOBEIIMBAHUE?
8. Uro Takoe aucOananc?

JIP «Hape3anue meToiom obkara 3y04arhiX KOJIECH:

W3 xakux ycroBuit onpenesnseTcs 4uucio 3yObeB Koleca, Hape3aHHoro 0e3 moapesa’?
Urto Takoe nHBamoTa?

B uewm 3akmiouaercs MeTon 0OKaTKu?

OT 4ero 3aBUCHUT SBJICHUE MOAPE3aHUS?

Ha xakue pa3zmepsl Koneca BIUsET cMelleHue?

JIP «MogenupoBaHue niporiecca GopmMooOpa3oBaHus 3y0UaToro Kojieca B mporpaMmme
T-FLEX CAD»:

C noMOIIbIO KaKOW KOMaH1bl MO)KHO CMOJIEJTUPOBATh MPOLECC Hape3aHus?
Kak u3menuts cmelienue , Hape3aemoro koeca?

Kak 3aBucuT TonmuHa 3yoa OT CMeIeHus ?

Kakue metoapl KOHTpOJIst 3yObeB BBl 3HaeTe?

JIP «MccnenoBanue miiaHETApHOTO MEXAHU3MA:

Nk W=

b

CkonbKo cTerneHei cBo0o bl uMeeT nuddepeHITnaIbHbI MEXaHU3M?

CkoibKo crerneHei cBoOO bl UMEET IJIaHETAPHBIN MEXaHU3M?

YTo Takoe nmepenarouHoe OTHOIIEHUE?

OT 4ero 3aBUCHUT KOJIMYECTBO OJIOKOB CaTEJIMTOB, YCTAHOBICHHBIX B MEXaHU3Me?
B dem 3akmrouaercs yciioBUE COOCHOCTH?

Uto 0003HaYaeT 3HaK NEPEIaTOYHOTO OTHOIICHHUS?

Kakue mepsl ciaenyeT npeanpuHsITh ISl K3MEHEHHUS BpallleH!sT BBIXOIHOTO Bajia?
Kakue mepsI ciemyer mpeanpuHsTh Uit U3MEHEHUs TabapuToB MexaHu3Ma?

Yto Takoe MHOTOCTyIIEHYaTas nepeaayda’?

e A Al

Ilpumep omuema no naéopamopnoii pabome

KOHTPOJIBHAA PABOTA

KontponpHass pabora HampaBieHa Ha IPOBEPKY 3HAHUM B TEUYEHHE CeMecTpa IO
CJIEIYIOLINM pa3JesaM JACIHILIAHBL

Kp Nel — Crpykrypa, kuHEMaTHKa U JUHAMHKA MEXaHHU3MOB

Kp Ne2 — 3yGuarsie MeXaHU3MBI.

Bpemsi HammcaHusi OJHOM KOHTPOJBbHOM paboThl 45 MUHYT. PaGoThl BBHIOJIHSIOTCS B
KOMIIBIOTEPHOM KJjacce. Bee nmoctpoenus B nporpamme T-FLEX.

IIpumepsl 3agaHuil 1J1s1 KOHTPOJIBHOM PadoThI

Tema «CTpyKTypa, KNHEMATHKA U JTUHAMUKA MEXaHU3MOBY

Bapuanr 1

3amanme 1. 3ammcarh CTpyKTypHYyIO (GopMyny MexaHuW3Mma (HadaibHOE 3BEHO 1), ykas3aTh
KOJIMYECTBO U BUJI CTPYKTYPHBIX TPYIIIL.

3aganue 2. OnpenenuTs yIIOBYH CKOPOCTh 2 3B€Ha U YCKOPEHHE 3 3BEHA.

3amanue 3. I[lo peruary JKyKoBCKOro oOmpeAenuTh YpaBHOBEUIMBAIOUIYI) CHUIY Ha
KPUBOLLUIIE.

3ananue 4. 3anucars GOpMyIy AJIs pacueTa NPUBEJICHHOIO MOMEHTA MHEPLIUU.
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faro

l=30m, (2=80mr [as2=0 3> MM

=2 k2, Me=5k2, M=10kz
J =05 k¢’ =20 M/C

Bapuanr 2

3amanue 1. Jlns MexaHM3Ma Ha PUCYHKE 3alucaTh CTPYKTYPHYIO (GOpMylTy MeXaHU3Ma
(HayanbHOE 3BEHO 1), ONpEIeNnuTh KOJMYECTBO BpallaTelbHBIX Map, YKa3aTh KOJIUYECTBO U BUJ
CTPYKTYPHBIX I'pYIIIL.

3aganue 2. OnpenenuTsb yIIOBYIO CKOPOCTh 3 3B€HA U YITIOBOE YCKOPEHUE 2 3BEHA.

3amanue 3. [lo peuary JKykoBCKOro OmpenenuTh ypaBHOBEIIMBAIOIIYIO CHIIy Ha
KPUBOILINIIE.

3amanne 4. 3anucars GopMyITy IS pacdeTa MPUBEICHHOTO MOMEHTA MHEPITHH.

Hawa-
@ 5 =30mt4, Lsc=100, Lzs2-051, M

A ~ m=7 k2 m=Bk2 Mw=100k2

’ 3 =002 k2t =10 M/

Ikana oneHNBAHNS U KPUTEPUH OL[CHKH:

3aganue 1 — «1 O», 3aganue 2 — «2 6», 3amanue 3 — «2 O», 3aganue 4 — «1 O»
OCHOBaHUAMU I CHIDKEHHUA KojandecTBa 0amwioB Ha 0,5 0. ABISIOTCS:

— HeOpeKHOE BBIMIOIHEHUE,

— HHU3KOE€ KauecTBO rpauueckoro Marepuaia (HeBepHbIH BEIOOP MaciTaba yepTexei,

OTCYTCTBHE YKa3aHHS SAMHHII N3MEPEHUS Ha rpadukax).

Maxkcumaabusblii 0aa no BPC: 5 0aJ1710B

Tema «3y0uarpie MEXAaHU3MbIY)

Saganue 1. Paccuurars yucio creneHe cBoOOIbl MEXAHU3MA.

. U
3ananue 2. Onpenenuts neperaTouHoe OTHOLICHHUE 3y0uaroif nepegaun /!

3aganue 3. Paccuurars ToNKHY 3y0a 1o Ha4aJbHOM OKPY>KHOCTH 2 KoJieca.
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Laro: 2 =2
230 246 | H|
p¥ 240 oL Ly

Bapuant 2
3anmanue 1. Paccumtarh ymcio creneHeil cBoOO bl MEXaHU3MA.

. U
3amanue 2. OnpenenuTs NepeIaTouHOe OTHOIICHHE 3y0uaToil mepegaun

3ananue 3. OnpenenuTh K03hGUIUEHT cMeleHHs 2 Kojeca (ocTajabHble Kojeca Hape3aHbl

0e3 CMeIeHus).

LaHo:
Zy=85, ZZ: 74
ZZ’—__?U, 2_7:40

IIIkana oneHUBAHUSA U KPUTEPUHU OLCHKU:

Baganue 1 — «1 O», 3amanne 2 — «1,5 6», 3amanue 3 — «1,5 O».
OCHOBaHUAMU U1 CHIDKEHHUS KojandecTBa 0amioB Ha 0,5 0. aBiasroTcs:

HeOpEeKHOE BHITIOJTHECHHE,

HU3KOE KaueCTBO rpaduueckoro Matepuraia (HeBEpHBIN BEIOOp MaciiTada 4epTekeH,

OTCYTCTBHE YKa3aHUs €AUHUI] U3MEPEHUs Ha TpaduKax).

Maxkcumanbusblii 0aaa no BPC: _ 5 ¢auioB
IIPOMEXYTOUYHAA ATTECTAI[HUA.

[lepeueHb TEOPETUYECKUX BOIIPOCOB:

XA B LD —

8. Pasngexn "CrpykTypa MexaHu3MoB'':

Hepe'-II/ICJ'II/ITI) OCHOBHBIC BUJbI MCXAaHHU3MOB.

Kakoe 3BeHO Ha3bIBa€TCsl KPUBOILIUIIOM, TIOJI3YHOM, IIATYHOM, KOPOMBICIIOM, KYJIHCOH.
Kakoe 3BeHO Ha3bIBacTCS HaYaIbHBIM?

W3 xakux 3BeHbEB 00pa3yeTcsi Ha4aIbHBIN MEXaHU3M.

Urto Ha3wiBaeTcs rpymmnon Accypa?

3anucath yciaoBue rpynmbl Accypa.

[IpuBecTn nprMepsl IByXIOBOAKOBBIX M TPEXIOBOAKOBBIX Ipynn Accypa.
JIoCTOMHCTBA U HEOCTATKHU 3y0UaThIX MEXaHU3MOB.

Buibr 3y0uaThIix MEXaHU3MOB.
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10.  JlocToMHCTBa M HEAOCTATKH (PPUKIIMOHHBIX MEXaHH3MOB.

11. JloGoBas mepenava - MpUHITUI PaOOTHI.

12. Kaxoit Mmexanu3m Ha3bIBaeTcs KyJaukoBbIM? Kakoe 3B€HO HA3bIBACTCS KYJIAaYKOM?
13. Bupl KynaukoBbIX MEXaHU3MOB.

14. Buasl MexaHn3MOB ¢ THOKO CBA3BIO.

15. [TpunHIMTT PabOTHI MATBTUHCKOTO MEXaHU3MA.

9. Paszgea "Cunre3 MexaHu3sMoB'':

Yro Ha3zbiBaeTcs cuHTe30M? OCHOBHBIC U IOTIOJHUTEIbHBIC YCIOBUS CHHTE3A.

Teopema ['pacroda.

[IpeoOpazoBaHre MIAPHUPHOTO YETHIPEX3BEHHHUKA ITyTEM PACHIMPEHUS Harnd.

VYcoBue cyiiecTBOBaHUS KPUBOIIUIIA B KPUBOLIUITHO-TION3YHHOM MEXaHU3ME.

UYto Ha3bIBAETCS YINIOM JABJICHUS B PHIYQKHBIX MeXaHU3Max? J{omyCTUMBIE YIIIbI 1aBICHUS?
Ornpenenenue ymia JapleHus B IAPHUPHOM YETHIPEX3BEHHUKE.

Omnpenenenue yria AaBleHUs B KPUBOLIUITHO-IOI3YHHOM MEXaHU3ME.

Ornpesienienue yriia 1aBjieHUs B KPUBOIIUITHO-KYJIMCHOM MEXaHU3ME.

. CuHTe3 IapHUPHOTO YETHIPEX3BEHHUKA 110 JIBYM U TPEM IOJO0KESHUSM IIaTyHa.

10. CuHTE3 KPUBOIIUITHO-TION3YHHOTO MEXaHH3Ma M0 JBYM COOTBETCTBYIOIIMM TOJOKEHUSIM
BXOJIHOTO U BBIXOJTHOTO 3BEHA.

11. CuHTE3 KpUBOUIUITHO-KOPOMBICIIOBOTO MEXaHU3Ma 0 33JJaHHOMY XO/1y BBIXOJIHOTO 3BEHA.
12. CuHTe3 KpUBONIMITHO-TIOI3YHHOTO MEXaHHU3Ma IO 33JaHHOMY XOJTy BBIXOJTHOTO 3BEHA.

13.  Yro Ha3zbIBaeTcs k03(h(HUIIMEHTOM U3MEHEHUS CpeTHE CKOpOCTH?

14. CuHTe3 KpPUBOLIUITHO-KOPOMBICIIOBOTO MEXaHH3Ma IO 3a/IaHHOMY XO/Y BBIXOIHOTO 3BEHa U
k03 pHUIMEeHTY U3MEHEHUS CPEeTHEN CKOPOCTH.

15. CuHTe3 KPHUBOILIUITHO-KYJUCHOTO MeXaHu3Ma Mo KoddduimeHTty u3MEHEHHUs cpeaHen
CKOpPOCTH.

XA B WD =

10. Pa3zgen "Kunemarnueckuii aHaJan3 Mexanu3smMon'':

1. 3amaun KHUHEMAaTHYECKOrO aHaIM3a.
Urto Ha3bIBaeTCA MJIAHOM CKOpocTel (YCKOpeHuil) 3BeHa, MexaHu3ma?
OcHOBHbIE YpaBHEHUS JJIs1 ONIPENIETICHHS CKOPOCTEN U YCKOPEHUM 3BEHBEB.
JIBa crioco6a pa3noKeHus CI0KHOTO JIBHXKEHUS.
HaHI/IcaTI) BI)Ipa)KCHI/Ie I HAXOKICHUA HOpMaJ'H)HOFO 1 TAHTCHIIMAJIBbHOTO yCKOpGHHfI.
. Hanucare Belpaxkenue u chOpMyaUpoOBaTh MPaBUIO MJIsS OMNpENeTICHHUS HampaBICHUS
Kopuonucosa yckopeHus.
7. CdopmynupoBath TEOpeMy 0 MOA0OMHU TIPU MOCTPOSHUH IIIAHOB CKOPOCTEH (YCKOPEHHI).

SRVECRREN

11. Pasznen "luHaMuyecKuii aHAIU3 U CHHTE3 MEXaHU3MOB'':

1. [Tpunnun /lanam6epa.

2. 3ama4n KHHETOCTATHYECKOTO pacyeTa.

3. Hamnucarp BblpaxkeHHe A ONpPENeNeHUs] CUJIbl MHEPLMHU U Mapbl CUJI C MOMEHTOM
uHepuuu. OnpenennTs UX HalpaBIeHUsl.

4. Hanwucare ycnoBue crarnueckoi onpeaeauMOCTH III0OCKOM KUHEMAaTUYECKOW LIETIH.
Kunerocrarrka JByXnOBOJIKOBBIX TpyIl Accypa.
Urto Ha3biBaeTcs pbryarom JKykoBckoro? Ha kakux npuHIMIAX OH OCHOBAH?
Teopema o peruare KyKkoBCKOTO.
CnencrBue u3 TeopeMsl 0 ppraare JKyKoBCKOTo.
Kak onpenenutbs MOIHOCTE CUIIBI 110 pbruary JKykoBckoro?
10. [IpaBuno nepeHoca MOMEHTOB Ha pbryar JKyKoBCKOro
11. Kax onpenenuts peakuuro B NOCTYIIATENBHON MTape C YYETOM TPEHUS.
12. Kaxk onpenenuts peakiuio BO BpallaTeIbHON Mape C yYETOM TPEHUSI.
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13.
14.
15.
16.
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VYcnoBrue caMOTOPMOXKEHHUS.

Uro naszweiBaeTcsa KITJ?

Uro Ha3bIBaeTCA MEXaHUIECKUM K03 PHUIIMEHTOM TTOTEPH.

Hanucare Bwlpakenue s ompenenenuss KIIJI npu mnocnemoBatensHOM U

napajajiCJbHOM COCIUHCHNUEC MCXaHU3MOB.

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

PN R

9.

10.
11.
12.

CMEIIICHHUS.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Hammcarp ycnoBue 15t TOJTHOTO YCTPAHCHUS TMHAMHYECKUX PEaKITUH.

Kak ypaBHOBECHUTH CHCTEMY IIJIOCKUX CHJI, CXOJSIINXCS B OMHON TOUKe?

Kaxk ypaBHOBECUTH BpaIlaronIuecs MacChl, pacroiOKEHHBIC B PA3HBIX TIOCKOCTSX ?
Llenp AMHAMHYECKOIO UCCICAOBAHMS.

Hamucarp ypaBHEHHE ABHKEHUS MAITUHBI.

JlnHamuueckast MOJIeIh MEXaHU3Ma. 3BEHO MPUBEICHUS, TOUYKA IPUBEICHUS.
Hanucars Beipaskenue ais onpeneneHus I, m .M, .F ..

DHepreTuveckas (MHTerpagbHas) popma ypaBHEHUS JBUKCHUS MAIIHHEI.
Judbdepenunanbruas popma ypaBHEHHS ABHKCHHUS MAIIHHBI.

PexuMBI ABUKCHUS MAITUHBI.

[IpyuumHbl KONEOaHUs YIIIOBOM CKOPOCTH 3BEHA BHYTPH IIMKJIA YCTaHOBHMBIIETOCS

[Topsimok omnpeneneHrs yriaoBOKW CKOPOCTH 3BE€HA IPUBEICHHMS.
KoaddunueHnt HepaBHOMEPHOCTH ABUKCHUS.

Yto Ha3BIBaETCS MAaXOBHKOM?

[Topsiaok onpezaenenns MOMEHTAa MHEPLIMKA MaxOBHKa MO0 MeTony Mepiiaiosa.
Yro Ha3BIBACTCS MAaXOBBIM MOMEHTOM?

12. Pa3znen "Teopus 3anensenuii":

CdopmynupoBaTh OCHOBHOM 3aKOH 3allEIUICHHUS.

UTto Ha3bIBaeTCs MepeaaTOYHbIM OTHOIIEHUEM?

Yro HazpIBaeTcs npoduiem 3yda?

UTo Ha3bIBAETCS OKPYKHBIM, YIIIOBBIM IIArom?

Onpenenuth AUaMeTp ASTUTENBHON OKPY>KHOCTH. UTO Ha3bIBaeTCs MOIyneM?

N3 dero ckiiaibIBaeTCs JENUTEIbHBINA OKPYXKHOM 1m1ar?

Yrto Ha3bIBaETCS IBOJIHBEHTON? YpaBHEHUE YBOJIBBEHTHI B MOJSPHBIX KOOPAUHATAX.
CBoiicTBa 3BOJIBBEHTHI.

CBoiicTBa 3BOJILBEHTHOTO 3alleTieHus (3 CBOMCTBA).

Urto Ha3bIBaeTCs JIMHUEH 3allCTICHUS, YIJIOM 3alleTIeHus?

Kak oOpasyetcs peednoe 3anerienue?

Kakoe xoneco Ha3bpiBaeTcsi kojecoM 0e3 cMerienusi? OCHOBHbIE pa3Mephl Kojieca 0e3

MuHuManbHOE YHCII0 3yObeB, CBOOOTHOE OT MoApe3aHust (BHIBO)?
Kakoe koeco Ha3bIBaeTCs KOJIECOM CO CMEIICHUEM?

Koa¢punmenT MUHUMATBHOTO CMEILIEHHS HCXOAHOTO KOHTYpa (BBIBOJ).
Yro Ha3bIBaeTCs KOAPPHUIIMEHTOM MTEPEKPHITHS?

Uto Ha3bIBAETCS YIJIOM MEPEKPHITHS?

Yro xapakrepusyeT ko3puimeHT nepekpoITus?

Ot yero 3aBUCUT K03(pPULTMEHT IEPEKPHITUS?

Kak oOpasyetcs 3y0 koco3yboro kosieca?

JlocTonHCTBa KOCO3yOoH Tiepeiaun.

OcHOBHBIE pa3Mepbl KOCO3yOBIX KoJec.

Koagpunment nepexpuITus koco3yOoi niepeiauu.

Br160op yria HakioHa TUHUHN 3y0a KOCO3yOOoro Kojeca.

Ilepegaun ¢ HENOABIKHBIMHU OCSIMM  BpallleHHs] KOJIEC: OIHOCTYIEHYaThIe,

MHOI'OCTYIICHYAThIC. Onpez[eneHI/Ie NnepeaaTouHoro OTHOICHU .
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26. CrpykTypa miaHeTapHbIX MEXaHU3MOB.

27. OnpeneneHve  MepelaTOYHOrO  OTHOIICHHMS B IUIAHETApPHBIX  MeEXaHU3Max
AQHAJIUTUYECKUM METO/IOM.

28. OnpeneneHve  MepelaTOYHOrO  OTHOIICHHWS B IUIAHETApHBIX  MEXaHU3Max
rpadu4eCKUM METOJIOM.

29. Omnpenenenre nepeaaToyHOro OTHOIICHUS B 3aMKHYTHIX Au(depeHnnanax.

13. Paszjnen '""MexaHu3mbl ¢ BHICIIMMHU apaMu'':

1. DTarnbl TPOSKTUPOBAHUSI KYTAYKOBBIX MEXaHU3MOB.

2. Buibl 3aK0HOB IBIKEHUS KYTa4YKOBOTO MEXaHHU3MA.

3. Uto HaspiBaeTCsl yIjiioM JaBJiICHHUS B KYyJauKOBOM MeXxaHu3Mme? JOmyCTHUMBbIE YIJIBI
JTABJICHUS.

4. OrnpeenuTh CUITBl B KYJIa4KOBOM MEXaHU3ME.

5. Onpenenuts MTHOBEHHBIH KI1J1 B KyJJa4KOBOM MEXaHU3ME.

6. Kak omnpenenuTh OCHOBHBIE pa3Mepbl KyJauKOBOIO MEXaHM3Ma C IOCTyHareiabHO
JBUKYLIUMCS POJIMKOBBIM TOJIKATeIeM?

7. Kak ompenenuTs OCHOBHBIE pa3Mepbl MEXaHU3Ma C JIUCKOBBIM KYJIA4YKOM H
KauarolMMCsl POJIMKOBBIM TOJIKaTeseM?

8. Kak omnpenenuTs OCHOBHBIE pa3Mepbl KyJauKOBOIO MEXaHH3Ma C IOCTyHareiabHO
JTBUKYITUMCS TUIOCKUM TOJIKaTenem?

9. MeTto/ 3aMeHBI BBICIITMX KHHEMATHYECKUX Map HU3IMIUMHU.

10. I'paduuecku cnipod@unupoBaTh AUCKOBBIA KyJIauOK C MOCTYMATENbHO JBIKYIIUMCS
POJIMKOBBIM TOJIKATEJIEM.

11. I'paduuecku crnpodunupoBaTh TUCKOBBIN KyJIadOK C KayaroIIMMCSI POJIMKOBBIM
TOJIKATEJIEM.

12. I'paduuecku cipodunmupoBaTh TUCKOBBINA KyJa4OK C IMJIOCKUM TOJIKATEIEM.

13. AHaJTUTHYECKH OMNpPENeINTh KOOPAWHATHI IIEHTPOBOTO TMpoduis Kyjmadyka ¢
MOCTYNAaTEeIbHO JBUKYIIUMCS POJIMKOBBIM TOJIKATENIEM.

14. AHaJTUTHYECKH OMpPENeINTh KOOPAWHATHI IIEHTPOBOTO TMpoduis Kyladka ¢
KaualolUMCS POJIMKOBBIM TOJIKATEIIEM.

15. AHaJTUTHYECKH OMPEACITUTh KOOPAMHATHI TPO(UIS JAUCKOBOTO Kyladka C
MOCTYNAaTEeIbHO JBUKYIIUMCS TIOCKUM TOJIKATENIEM.

16. Crpo¢unupoBarh KyJaa4oK ¢ Y4ETOM YIPYTOCTH 3BEHBEB.

IIpumep TecTa A IPOMEKYTOUHOI aTTeCTANMHU

TectupoBaHue BBIMONHSAETCS B  CHENMAIM3UPOBAHHOW ayAMTOPUH, OOOPYIOBaHHON
KOMIIBIOTEPAMH C JIOCTYIIOM B MHTEPHET, B NpHUCYTCTBUU npenogasarens. CTyIeHT OKEH ObITh
3aperucTpupoBal Ha Kypce «Teopuss MeXaHM3MOB M MaIMH» 3JIEKTPOHHO-00pa3oBaTeNbHON
1aTGopMbl MOCKOBCKOTO NOJIUTEXHUYECKOTO YHUBEPCUTETA.

BOI'\DOC 14 CropOCTh MABHOTD Bana (Ha4anbHOro 38EHA) NPH YCTAHOBMBLLEMCA PEXMME ABWAEHWA MALUWHHOTO arperaTa ...

Moka HeT oTEETA Bri0epuTe OaMH OTBET.

Bann: 5,00 C:] MEHRETCA NEPUOINHECKH
¥ OTMeTHT:

OCTAETCA NOCTORHHOM
Bonpoc

~
U

PegakTupoEats 'C) AOCTHMAET MAKCHMANEHOro 3HAYEHNA
I
U

BONpOC
AOCTUIAET MUHUMANEHOTD 3HAYEHWA



Banpoc 4

Moxa HeT oTBETa
Bann: 1,00

¥ OTmeTHTL
sonpec

4% PegakTnpoEaTh
sonpoc

Bonpoc 3

MNoka HeT oTEETA
Bann: 1,00

¥ OTMETHTE
Bonpoc

£ PegarTupoEate

BONpoC

Bonpoc 15

MNoxa HeT oTBETa
Bann: 5,00

¥ OTmeTuT
BONpOC

£ PeparTupoBaTs
Bonpoc

Bonpoc 5

Noka HeT oTBETa
Bann: 1,00

V¥ OTMmeTuTh
sonpoc

4 PegakTupoBaTh

Bonpoc

Bonpoc 6

OcTanochk
nenoiTok: 1

Bann: 1,00

¥ OTMETHTE
BonpoC

4 PegarTnpoBaTe

sonpoc
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Yemy paBHO MEKOCEBOE PACCTORHUE B NEpeaye cO CMELLEHNEM (KOSMMULIMEHT CMELLEHNA LIECTEPHW ONPEAENNTL U3 YCNOBMA OTCYTCTBUA NOJPE3aHNA, KOIMMULIMEHT
CMELLEHNA Koneca 3afaHd), ecnu Z1=8, Z2=18, m=10, x2=0.

(OTBET OKPYTMUTL A0 COTLIX)

OTBET:

KaKkine cunbl y4UTRIBAKTCA NPK pacyeTe NpUBEAEHHOTO MOMEHTA CUN CONPOTUBNEHNA?

BbiGEpPHTE OAMH UMK HECKOTBKO OTBETOB:
CHMbI KHEPLKA

peakumu B KN
CUMbl TREHUA

CHNBl TAKECTH

oOoooo

cuna None3Horo ConpoTHBNEHKHA

PasMepkl M Maccy MaxXoBKMKa YMEHbLUAKT, YCTAHABNUBAA MaX0BWMK Ha ... Ban

BbiGepuTe 0UH OTBET:
(C)  Gonee BLICTPOXOAHKIA

() HavaneHeI
() NpoMexyTOuHbIA
O

MeHee GbICTPOXOAHBI

KaKoe KONeco He BIWAET Ha BENMYWHY NEPELATOYHONO OTHOLIEHWA? YKAHNTE HOMED KONECa.

OTBET:

PaccTassTe pasMepbl Koneca
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Jlo sK3aMeHa J0IyCKalOTCs CTYAE€HTHI, BBIOJIHUBILINE BCE JIAOOpaTopHble paboThl U
3allMTUBIINE TPOEKTHYIO paldoTy.



