MwuHUCTEPCTBO HayKkM 1 Bbicliero obpasoBaHus Poccuinckon denepaumm
tdhenepanbHoe rocyaapcTBeHHoe GromxeTHoe oGpa3oBaTenbHOe yupexaeHme

BbiCLLUEro obpasoBaHus

«CaHkT-lNeTepbyprcknii rocyaapCTBEHHbIN YHUBEPCUTET NPOMbILUINIEHHBLIX TEXHOMOMIA U An3aiiHa»
(Cnerynta)

4 IIUL xpamrrcs

YTBEPXOAIO
MepBbIi NpOpeKTOp, NPOPEKTOP

no YP

A.E. PyauH

Pabouasi nporpamma AUCUMUNIIUHBI

51.0.28

| OcHoBbI NpoekTMpoBaHus

Y4yeOHbIN nnaH:

Kadenpa:

[ 28 |

2025-2026 15.03.02 MINTA KNJTO 3A0 Ne1-3-147.plx

MawwuvHoBeaeHus

HanpaBneHue noaroToBKu:
(cneumanbHOCTb)

Mpodmnb noaroToBku:
(cneunanusaums)

YpoBeHb 06pa3oBaHus:

dopma obyyeHus:

MNnaH yye6HOro npouecca

15.03.02 TexHonornyeckme MallnHbl U 06opyfoBaHue

KoMnboTepHbI MHXUHUPKHT NMndTOBOro 060pyaoBaHUs

OakanaBspuaT

3a04Had

KoHTakTHasa paboTta obyvaromxcs Tovaos dopma
Cemectp Cam. | KonTpore, MEZ?Tb npomex(F;/Tquon
(kypc gnsa 3A0) MpaxkT. J1a6. paboTa yac. ’
Jlekumm 3aHSTUS 3aHSTUS] 3ET aTTecTauum
3 Ml 4 32 1
PNa 4 32 1
Ml 4 20 4 139 13 5
4 3aveT, Jk3ameH
PNa 4 20 4 139 13 5
ML 8 20 4 171 13 6
WUTtoro
PNa 8 20 4 171 13 6

CaHkT-lNeTepbypr

2025




Paboyas nporpamma AnCUMNNUHBLI COCTaBMEHa B COOTBETCTBUM C dbeeparnbHbiM rocy4apCTBEHHbIM 0Opa3oBaTeflbHbIM
CcTaHgapToM Bbiclero obpasoBaHus no Hanpaenenuto nogrotoekn 15.03.02 TexHonornyeckne MallmHbl 1
obopyaoBaHue, yTBePXKAEHHBIM Npukasom MuHobpHaykm Poccun ot 09.08.2021 r. Ne 728

CocraButens (u):

[OKTOp TEXHMYECKUX HaykK, Npodeccop PokoToB Hukonan
Buktoposuy

KaHaMaaT TeXHUYeCKnX Hayk, [doueHT BabkuHa Hagexna
MwuxarnosHa

Ot kadeapbl cocTaBUTENS: MapkoBeL Anekcen

3asegyowmnn kadeapon MaluMHOBe4EeHUSA Brnagnmuposuy

Ot BbINycKatLen kacdenpsi: MapkoBeL, Anekcen

3aBepyowmin kadenpom BnagumupoBuny

MeTtoanyeckuin otoen:




1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb paucuunnuHbl: CdopmupoBaTb KOMMeTeHUMM obydaloweroca B o6ractu MeToooB M CpedcTs
NPOEKTMPOBaHNA MaLLUVH 1 MeXaHM3MOB Ha 6a3e COBPEMEHHbIX TEXHOMOrMYecKMX NpoLIecCoB C y4eToM obecrnedeHns BbICOKMX
3KCMNyaTaUMOHHbIX, 3PrOHOMUYECKUX, SKOSOTUYECKMX M SKOHOMUYECKMX MoKasaTtenei

1.2 3apaum AUCLUNNUHDI:

PaccmoTpeTb OCHOBHbIE COBPEMEHHbIE NPOBNeMbl MaLLMHOCTPOEHNS U HanpaBreHUs UX peLleHns.

PackpbITb NPUHLUXMNBI NOCTPOEHUS CTPYKTYP TEXHOMOIMYEeCKUX MalluH, JOTMKY pasBUTUA TEXHUYECKUX CUCTEM,
BbISIBUTb CBSI3N MeXay ad(EeKTUBHOCTLIO paspabaTbiBaeMblX MallUMH U NPOrPEeCCUBHOCTBI0 TEXHOMOMMYECKUX MPOLIECCOB,
MCMONb3yeMbIX NP UX NPOEKTUPOBaHUN.

PaccmoTpeTb MeToabl aHanuMsa M pacyeta TMMNOBbIX M crieumarnbHbIX MexaHW3MOB, BXOASALMX B COCTaB MallvH U
annapaToB TEKCTUINBHOWM U NErkon NPOMbILLNEHHOCTY.

MpenoctaBnTb 0GYy4YaloLLIMMCS BO3MOXHOCTM ANs (POPMUPOBAHUA YMEHWUA U HABbLIKOB MPOBEAEHUs KOMMbIOTEPHBIX
MPOEKTHbIX PACYETOB MEXaHW3MOB U MaLLWH TEKCTUINBHONM U NErkon NPOMbILLNEHHOCTY.

1.3 Tpe6oBaHuA K NpeaBapuTeNbLHOM NOAroToBKe O6y4aloLerocs:
MpenBapuTenbHas NOAroTOBKA NpeanonaraeT co3aaHne OCHOBbI Anst POPMUPOBAHNST KOMMETEHLMIA, yKasaHHbIX B M.
2, Npy U3y4YeHUN OUCLUMNIIUH:

OCHOBbI KOMMBIOTEPHOIO MPOEKTUPOBAHUS
HeTtanu mawmH

MeTponorus, ctaHgapTMsaunsa n ceptudunkauns
Teopusi MEXaHM3MOB M MaLUUH

ConpoTtuBneHne MmaTepumanoB

TeopeTuyeckasa mexaHuka

TexHOnorns KOHCTPYKLMOHHBIX MaTepuranoB

2 KOMMNETEHLUWN OBYYAIOLWLEIoCs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLIUMIINHBI

OlNK-6: Cnoco6eH pelwaTtb cTaHAApPTHbIE 3aAa4M npodeccuoHanbLHON AeATEeNbHOCTU Ha OCHOBE UH(POPMaLMOHHOM U
oubnuorpacuyeckon KynbTypbl C NPUMeHeHueM MHhopMaLNOHHO-KOMMYHUKALMOHHbIX TEXHONOIMN;

3HaTb: OCHOBbI MPOEKTUPOBAHMS MEXaHU3MOB, CTaauM pa3paboTkM MalluMH U MeXaHU3MOB, KpUTepun paboTocnocoGHOCTU
MaLUVH 1 BIUSIIOLLME HA HUX paKTOpbl; METOAMKY NPOBEAEHUSI NaTEHTHbIX UCCIEeL0BaHMN

YmeTb: paccynTbiBaTb U NPOEKTUPOBATL AeTalln U y3Ibl MallMHOCTPOUTESbHbIX KOHCprKLI,I/IVI B COOTBETCTBUN C TEXHNYECKNM
3ajaHmemM C Wucnosrnb3oBaHUEM I'IpO(beCCVIOHaJ'IbeIX 0a3 [gaHHbIX U KOMMbKTEPHbIX CUCTEM aBTOMaATU3NPOBAHHOIO
NPOEKTUPOBAHUA; BbINOJTHATL MOUCK MATEHTOB Ha M306peTeHVIF| B 3agaHHOM obnactu ﬂpO(beCCMOHaﬂbHOVI [eATeNbHOCTHU;
Od)OpMJ'IﬂTb pe3ynbTaTbl MATEHTHOIo NOUCKa

Bnapetb: HaBbikamu pacyeTa U NpoeKTUpoBaHUA aetanen m Y3510B MALUNHOCTPOUTESIbHbIX KOHCprKLI,I/II7I B COOTBETCTBUU C
TEXHUYECKUM 3afaHuneMm, UCNnonb3yAa CTaHOapTHble CcpencTtBa aBTOMAaTU3aUMM NPOEKTUPOBAHUA, HaBblKkaMW MOUCKaA NMaTeHTOB
Ha M306peT6HVIF| B 3aJaHHoM obnacTm HpO(beCCMOHaJ'IbHOVI 0eATenbHOCTU; HaBblkaMu O(bOpMJ'IeHVIH pe3ynbTaTtoB NaTeHTHOro
nouncka

OlMK-13: Cnoco6eH NpMMeHATb CTaHAAPTHbIe MeToAbl pacyeTa NPy NPOeKTMPOBaHUU AeTaneun u y3nos
TeXHONMOrMYecKk1Ux MallMH U 060pyAoBaHUS;

3HaTtb: 3Tanbl NpoeKkTnpoBaHNA MallWH, COCTaB U MnocriegoBaTesibHOCTb pa3pa60T|<v| KOHCprKTOpCKOIZ AOKyMeHTauun Ha
npoekTnpyembie naaenna

YMeTb: BbINOMHATL pacyeT TUMOBbLIX Y3MOB MaluH, OQOPMIATL MPOEKTHO-KOHCTPYKTOPCKYI [OKYMEHTaUMUio  Ha
paspabaTbiBaeMblii y3en (MexaHuam); NpoBepsiTb COOTBETCTBUE CMPOEKTMPOBAHHOIO y3ra HOPMAaTUBHbLIM JOKYMEHTaM

BnageTb: HaBblkamu: pacyeTa TWMOBLIX Y3MOB MallvH; O(OPMIIEHUS] MPOEKTHO-KOHCTPYKTOPCKOW [AOKYMEHTauuMn Ha
paspabaTbiBaeMblil y3en (MexaHn3m); MPOBEPKM COOTBETCTBUS CMIPOEKTMPOBAHHOIO y351a HOPMaTUBHBLIM JOKYMEHTaM

OrlK-14: CnocobeH paspabaTbiBaTb anropMTMbl U KOMMbLIOTEPHbIE MPOrpamMMbl, MPUro4HbIe ANS NPaKTUYeCKOro
NPUMEHEeHUS.

3HaTb: BbIOpaHHbI A3bIK NPOrPaMMUPOBaHMS], 0COGEHHOCTM MPOrPaMMUPOBaHUS U cpefbl NMPOrpaMMUPOBaHNUSi, OCHOBHbIE
anropuTMbl NPUMEHNUTENBHO K 3a4a4aM MOAENMPOBaHMS U pacyeTa TUMOBbIX Y3NOB MalUWH U MEXaHWU3MOB

YMeTb: nucatb I'IpOFpaMMHbIVI KoO Ha Bbl6paHHOM A3blke MnporpamMmmMmpoBaHuAa Ona peanu3auun 3agadvy mogenmpoBaHuAa U
pacyeTa TUNoBbLIX Y3/10B MaLUH 1 MEXaHN3MOB

Bnapetb: HaBblikamu pa3pa60TKV| nporpaMmm Ha Bbl6paHHOM A3blke MNporpamMmmMmnpoBaHnA O5nd  peann3aumn  3agad
MoenmMpoBaHnA N pacdeTa TUNOBbIX y3/10B MallMH 1 MexXaHN3MOB




3 PE3YJIbTATblI OBYYEHUA MO AUCLUMITNHE

KoHTakTHasa paboTa

cp MHHOoBAaL.

INex. Mp. | Nab6. | yacw) | POPME!
(yackt) | (4acel) | (4acel) 3aHATUI

HanmeHoBaHue n cogepxaHue pasgenos,
TEeM U y4eOHbIX 3aHATUI

CemecTp
(kypc ans
3A0)

Pazgen 1. O6Llwme BONpocCkl NPOEKTUPOBaHUS
TEXHOMOINMYeCKMX MallMH 1 06opyaoBaHuA

Tema 1. TexHonornyecknit NpoLece Kak
OCHOBA KOHCTPYKLMW MaLLVHBI.
HenpepbiBHbIE 1 LUMKNIMYECKNE
TEXHOMOorM4yeckme nNpoLecchl B
nponssoacTBax. Knaccbl TeXHONOrMYeckux
npoueccoB. PakTopbl, BNUSAOLMNE Ha
Npon3BOANTENBHOCTb MaLLMHbI. Knacchbl
TEXHOMOrMYecKkNx MawmH. Cxembl
BbINOMHEHWNSI OCHOBHbIX 1 BCMOMOraTesbHbIX
onepauun TEXHOMOrMYECKOro npowecca Ha
MaLLMHaxX pa3nuyHbIX KnaccoB. [oToYHble
nmHunM. MexaHu3auusa n asBTomaTtusauus
BbINOMHEHWNSI OCHOBHbIX 1 BCMOMOraTesbHbIX
onepauum

Tema 2. Otanbl npoekTupoBaHuns. Bugpl
nagenunin. Buabl KOHCTPYKTOPCKNX
[OKyMeHTOB. TexHu4eckoe 3agaHue,
TEXHUYECKNE N TEXHUKO-3KOHOMUYECKue
nokasaTenu BHOBb NPOEKTUPYEMON MaLLVHBI.
YpoBeHb paspabaTbiBaeMOon MalluHbI, ee
COOTBETCTBME COBPEMEHHbLIM CTaHAapTaMm.
TexHMUYecKnii NPOEKT 1 TpeboBaHus,
npegbsasnsemMble K Hemy. Pabounii npoexT.
HasHaueHune unknorpammel 1 ee pa3paboTka.
KnHemaTuuyeckne cxembl, 0603HaveHns
3NeMeHTOB

Pasgen 2. lNMpunBog TEXHONOMMYECKNX MaLLMH

Tema 3. KOHCTPYKLMKN NPUBOAHBLIX Y310B U
BbIOOP MOLLHOCTM NpMBOAA. DNEKTPUYECKUN,
rmapaBnnyecknii U NHEBMaTUYECKUI

NpVBOAbI TEXHOMOMMYECKNX MaLUNH 1
obopygoBaHus, 06nacTn nx NpUMeHeHus.
MexaHun4yeckne xapakrepucTmKn NpuBOAOB,
MeToabl UX orpeaeneHus.

Paspabotka anropyuTMOB W nporpamm Ans
NMOCTPOEHUA MEXaHUYECKUX XapaKTepucTuK
aBuraTtenen

0,5 6

Tema 4. XapaktepucTtuka curn, 4eACTBYOLLNX
B MEXaHu3max TEXHOJTOMMYECKNX MaLUVH.
Curnbl NonesHbIX U BpeOHbIX CONPOTUBNEHUNA.
CraTnyeckne n guHaMmyeckme Harpysku.
Cnocobbl aHanUTUYecKoro NpeacTaBneHms 1 6
3aBycuMocCTen cun ot BpemeHu. lNpueegeHne
curn n MmomeHToB cun. Onpegenexune
MOLLIHOCTU, MOTpebnsemMon malluHOn u ee
OTAENbHBIMU Y3riamu




Tema 5. Obuiee ypaBHeHNe OBUXKEHUS
MalwuHbl. CocTaBrneHne pacyeTHOM CXeMbI
npwv ycrnoBumn abCconMTHOM XXECTKOCTM
3BEHbEB MallUMHbI. BbiBog 06L1Eero ypaBHeHUs
OBWKEHUsS MallWHbIl. YYeT CTaTU4eCcKomn n
OVNHaMNYeCKOM XapakTepuCTUK Npueogda npu
aHanmse yCTaHOBUBLLETrOCS ABMKEHUS
MawwuHbl. OnpegeneHne HepaBHOMEPHOCTU
xoga. MNpnbnmkeHHble MeTodbl aHanuaa
npoLiecca pa3roHa MalluHblI.
MopenupoBaHue yCTaHOBMBLLENOCS
OBWKEHUS MaLLUHbI

Utoro B cemecTpe (Ha kypce ansa 3A0)

ra

KOHCyJ'IbTaLI,I/IVI M NpoOMeXyTo4YHada aTtrectauua
- HeT

32

Pasgen 3. NpoekTnpoBaHme TUNOBLIX Y3M0B U
MexaHW3MOB MaLUVH

Tema 6. KynaukoBble MexaH1U3Mbl B
TEeXHoMorm4eckmx mawimHax. lNMpumepsi
NCMNOMb30BaHWsl, OCHOBHbIE NapameTpbl.
OnpegeneHne 3aKOHOB ABWXKEHMWS C YHETOM
TEXHOMNOMMYECKMX U JUHAMUYECKNX
TpebosaHui. KoadhdpuumeHT AMHaMn4HOCTN.
OOwas cxema NpPoOeKTUPOBaHUSA KyTa4KOBbIX
MEXaHN3MOB.

MpakTuyeckoe 3aHsTUE: PaspaboTka
anroputMOoB U Mporpamm Ansi UccregoBaHns
KynayKoBbIX MEXaHM3MOB

JlabopaTopHas pabota. 3yueHue paboThl
KynaykoBOro MexaHusma.

JlabopatopHas paboTa. QkcnepumMeHTanbHoe
nccrnegoBaHue AMHaMUKA MHEPLIMOHHOMO
HUTepacKnagoyYHoOro MmexaHuama
JlabopatopHas pabota. NccnegosaHue
paboTbl NPUEMHO-HaMOTOYHOTO MexaHu3ma

Tewma 7. LUapHMpPHO-pbIYaXHbIEe MEXaHU3MbI B
TEXHONOrMYecknx MallumHax. Tunosble
MexaHu3Mbl. Yrnbl nepegayn. OCHOBHbIE
3agauun cuHTesa. LLapHupHO-pblYaxHbIe
MeXaHW3Mbl C BbICTOEM BEJOMOro 3BeHa.
OcHOBHblE MPUHLMNNANbHbBIE CXEMbI.
MocrenoBaTeNbHOCTL CMHTE3A LWaPHUPHBIX
MexaHn3mMoB. [1BmxkeHune obLlero LeHTa Mmacc
LapHUPHO-PbIYaXHbIX MeXaHN3MoB. 3agayn
MOSHOMO U YaCTUYHOIO YpPaBHOBELLNBaHUSA
LLIAPHUPHBIX MEXaHNU3MOB.

MpakTuyeckoe 3aHsTUE: PaspaboTka
anropMTMOB M NporpamMm Ans uccnegosaHus
LLIAPHMPHO-PbIYaXHbIX MEXaHN3MOB

0,5

16

Tema 8. CneuyuanbHble BUAbI 3yb4aTbIx
nepepad. 3ybyartkle nepegayn ans
npeobpasoBaHus paBHOMEPHOro
BpaLlaTenbHOro ABWXKEHUS B
HepaBHoMepHoe. Kpyrrbie
SKLEHTPUYHOMOCaXEHHLIE 3ybyaThle
nepegayun. dnnuntnyeckne 3ybuarblie
nepegauun. JuddepeHumanbHblie 3ybyaTblie
nepegayum s NosyyeHms: CroXHbIX 3aKOHOB
OBWXeHMs BeOoMOro 3BeHa. Hanpasnsiowume
MEeXaHW3Mbl C NiaHeTapHbIMKU 3ybyaTbiMu
nepegadvamu. AHanu3 kmHematukm Ha 3BM.
MpakTnyeckoe 3aHsiTue: PaspaboTka
anropuTMoB ¥ nNporpamMmm Ans
MOOEeNMPOBaHMS XapakTepUCTUK 3yB4aTbIxX
nepegay

0,5

16

ra

0,5

16




Pasgen 4. MNpuknagHble 3agayun pacyeTta n
NPOEKTUPOBaHUS TUMOBbLIX Y3I0B U
MeXaHW3MoB MalLWH

Tema 9. TEXHONMOrMYHOCTb KOHCTPYKLINIA.
CraHgapTu3auus, HopManusaums u
yHUdMKauns geTtanen B oTpacreBoM U
3aBOACKOM acnekTe. KoHCTpyKkTuBHas
NpeemMCcTBEHHOCTb.

TexHOonorM4yHOCTb aeTanen (nuTbe,
MexaHunyeckasi o6paboTka).
TexHOnorM4HOCTb COOPKN.

Tema 10. TpeHue B mawumHax. Cyxoe,
nonycyxoe, rpaHUYHoOE, NonMyXnaKoCTHOE U
XNOKOCTHOE TpeHus. BnnsiHme pasnuyHbix
(haKTOpOB Ha Cyxoe TpeHWe (LLepoxoBaToCTb,
NPOAOIMKUTENBbHOCTb KOHTaKTa, yaenbHoe
[aBneHne, ckopocTb U T.4.). KoaddunumneHt
TPEHUS NOKOSA N ABWKEHUS. XapakTepuctuka
XNOKOCTHOro TpeHus. uHamuyeckas,
KMHemaTmnyeckas n OTHOCUTENbHas BA3KOCTH.
Cwmaska, cMa3o4Hble Matepuansl 1
TpeboBaHusa K HUM. KapTa cmasku.
MoAWunnHMKM KaueHnsa n nx cMmaska.
CmasoyHble ycTponcTtea (MHAMBMUAYanbHbIE U
LeHTpanu3oBaHHbIE).

WN3Hoc getanen mawnH n 6opbba ¢ HUM.
dakTopbl, BRvsoLwme Ha nsHoc. 'paduk
3aBMCMMOCTU M3HOCa OT BpeMeHu. N3Hoc
cxBaTtblBaHMeM 1 poaa, OKUCIUTESbHbIN
W3HOC, N3HOC CXBaTbIBaHWEM 2 poaa unu
TENIOBOW N3HOC, abpasnBHbI U OCMOBUAOHbIN
n3HoC. VI3bupaTtenbHbIn NepeHoc B y3nax
TpeHus.

Tema 11. lNyckoBble N TOPMO3HbIE
YCTPONCTBA TEXHOMOrMYECKUX MaLUUH U
o6opyaoBaHus. HasHayeHne n KOHCTPYKLMM
MYCKOBbIX YCTPONCTB. AHanu3 npouecca
nycka MalUWHbl NPU HannM4mMm NyckoBoro
YyCTpoONCTBa C (PPUKUNOHHOM My TON. Buabl
TOPMO3HbIX YCTPOWCTB. PacyeT TOPMO3HbIX
YCTPOMWCTB NO 3aflaHHOMY BpeMeHU
TOpMOXeHns. MexaHn3Mbl OCTaHOBa U
dukcaLmn MallnHbl B 3a4aHHOM MOMOXEHUN
rmaBHOro Bana

MpakTnyeckoe 3aHsATUe: PaspaboTka
anropMTMOB M Nporpamm 4sis
MOOENUPOBaHUSA Mycka U TOPMOXKEHUS
MaLLVH

Tema 12. MNMpuknagHble 3agaym pacyeta n
NPOEKTUPOBAHNSA UCNOSTHUTENBHbIX
MeXaHW3MOB MaLUWH

MpakTunyeckoe 3aHaTHe: [NpoekTMpoBaHue
TUNOBbIX UCMOMHUTENbHBIX MEXaHU3MOB
TEXHOMOrMYECKNX MaLnH 1 000pyaoBaHUSA

Pasgen 5. OcHoBbl M306peTaTenbCKOM
pearenbHocTn. OxpaHa aBTOPCKMX NMpaB

Tema 13. Nonck HOBbIX TEXHUYECKUX
peLUeHUn: MO3roBOM LUTYPM, CUHEKTUKA,
Mopconornyecknin n yHKLMOHaNbHO-
cToMMocTHou aHanua. Ob6Lire cBeaeHus o
TEOpUU peLLeHns n3obpeTaTenbCKNX 3agay.

0,5 15
0,5 15
0,5 15

16 rn
0,5 15




Tema 14. NpaBoBas oxpaHa usobpeteHun,
NomnesHbIX MoAernen, MPOMbILLIIEHHbIX
06pa3suoB, paLMoHanM3aTopCKNx
NpeanoXXeHn, TOBapHbIX 3HAKOB, NMPOrpamMm
ana 9BM n 6a3 gaHHbIx. O6bekThI
aBTopckoro npasa. CocTtaBneHne n nopsaok
nogaym 3asiBku Ha n3obpeTteHue (NonesHyro
mMogenb) B P®. dopmyna nsobpeteHus.
MaTeHTHasi U Hay4YHO-TEXHUYECKas
OOKyMeHTauus.

MpakTnyeckoe 3aHsTre: OB30p NATEHTHbIX

NCTOYHUKOB

0,5 4

WUtoro B cemecTpe (Ha kypce anga 3A0) 4 20 4

rA

KOHCyJ'IbTaLI,VII/I M NPOMEXYTO4YHaaA atrectauma

(3aueTt, Ok3ameH) 2,75

10,25

Bcero koHTakTHasa pa6orta n CP no

34,75

AUCLUMIIVHE

181,25

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4ebHbIM MnaHoM He NpedycMOTPeEHO

5. ®OH} OLLEHO4YHbIX CPEACTB ANA NPOBEAEHUSA MPOMEXYTOYHOM ATTECTALIUU

5.1 OnucaHue nokasaTtenen, KpUTepMeB U CUCTEMbI OLIEHUBAHUA pe3ynbTaToB 00y4YeHUsA

5.1.1 NMokasaTtenu oueHUBaHUA

Kon HanmeHoBaHuMe oueHO4YHOro
lMokasaTenu oueHMBaHWA pe3ynbTaToB 0byyeHus
KOoMMneTeHuun cpeacTea
dopmynupyeT 6a3oBble NPUHLMIBI KOHCTPYKTOPCKOWM peanv3saunm
TEXHUYECKNX peLLEHNI
Bonpockl ycTHOro
cobecepnoBaHus
onK-6 Mcnonb3yeT nporpammHoe obecneyeHve 4nsi aBTOMaTM3MPOBAHHOIO
NPOEKTUPOBAHNS Y3M0B MaLUWH
MpakTnko-opMeHTUpOBaHHOE
3agaHue
MprMMeHsaeT MeToAbl pacvyeToB 1 NPOEKTMPOBAHUSA TUNOBLIX Y3r10B
MaLLUMHOCTPOUTENBHbIX KOHCTPYKLWA.
MepeuncnsaeT u xapakTepuayeT OCHOBHble TpeboBaHUA, MPUHLMMbI
paboThbl U CXEMbl TUMOBbIX Y31I0B TEXHONTOMMYECKUX MaLUnH U
obopynoBaHus.
PYA Bonpockl ycTHOro
. cobecenoBaHus
OnK-13 WMcnonb3yeT MeToamkmn pa3paboTku 1 pacyeTbl KOHCTPYKLMIA TUMOBbIX
Y3MOB TEXHOMNOrMYECKNX MaLunH
MpakTnko-opMeHTUpoBaHHOE
3agaHue
MprMeHsieT B NpoLecce NpoeKTUPOBaHMS MeTOAbl CUCTEMHOIO aHanunaa,
Ha3blBaeT MCTOYHMKWN AN NAaTEHTHOro nomcka nHdopmaumm no
NpoekTUpyemomy o6opyLoBaHuIoO.
OnuceblBaeT NpUMEHEHWE anropMTMOB AN pacyeTa npu
NPOEKTUPOBAHUU AeTaneln 1 y3noB U3Aenuin TEXHOOrM4YeCckoro
obopynoBaHus Bonpockl ycTHOro
cobecenoBaHus
OriK-14 MprMeHsaeT MeTo4bl NPOrpaMMMpPOBaHMA 4118 peanusaumm 3agay

mMogenmpoBaHuA U pacyeTa TUNOBbIX Y3/10B MallnH U MeéxXaHn3mMmoB

|_|OJ'Ib3yeTCF| nporpaMmmMmamMm nporpammumpoBsaHua ona peanndaunm 3agad
mMogennpoBaHuA U pacyeTa TUNOBbIX Y3/10B MallH U MeéxXaHn3mMmoB

MpakTnko-opmeHTUpoBaHHOE
3afaHuve

5.1.2 Cuctema n KpuTEpUN OLeHUBaHUSA

LWkana oueHvBaHns

KpuTepun oLeHMBaHUA CPOPMMUPOBAHHOCTY KOMNETEHLIMIA

YcTHoe cobecenoBaHue

MucbMeHHas paboTa

5 (oTnnyHO)

MonHbIA, nc4yepnbiBalOLWNA OTBET, SIBHO
AEMOHCTPUpPYIOLWUIA rnyboKoe NoHUMaHne
npegmeTa v LWMPOKYH0 apyanumio B
oueHuBaemMon obnactu. Kputnyeckun,
opuvrMHanbeHbIN NOAXo4 K maTepuany.
YuuTtbiBaoTcs 6annbl, HaKoMnMeHHble B




Te4YeHne cemecTpa.

4 (xopoLwuo)

OTBeT NOJHbIA, OCHOBAHHbLIN Ha
npopaboTke Bcex 006s3aTenbHbIX
NCTOYHUKOB MHGopMaumn. MNMoaxoa Kk
MaTepuany OTBETCTBEHHbIW, HO
CTaHOapTHbIN.

OTBeT CTaH4apTHBIN, B LIENOM
Ka4yeCTBEHHbIN, OCHOBaH Ha BCEX
o0bsa3aTenbHbIX UICTOYHUKAaX MHAOpMaLnN.
MpucyTcTBYOT HEGONbLUNE NpoGenbl B
3HAHMWSAX UM HECYLLIECTBEHHbIE OLUMOKN.
YuyuTbiBatoTCa 6ansbl, HAKOMNMEHHbIE B
TeyeHune cemecTpa.

3 (yBoBneTBOpUTENBHO)

OTBeT BOCNpPOU3BOAUT B OCHOBHOM TOSbKO
NEKUMOHHbIE MaTepuansl, 6e3
camocTosTenbHon paboTbl ¢
peKoOMeHL0BaHHOW NMTepaTypomn.
[eMoHCTpupyeT NoOHNMMaHue npeameTa B
uenowm, 6e3 yrnybneHus B getanu.
MpncyTCTBYIOT CYLLIECTBEHHbIE OLLUMOKN NN
npobenkl B 3HAaHUSIX MO HEKOTOPLIM TEMaM.

OTBET HeMNorHbIA, OCHOBAHHbIV TOMNBbKO Ha
NEeKUMOHHBbIX MaTepuanax. [pu noHumaHum
CYLLHOCTM NpegmeTa B Lieriom —
CyLlecTBeHHble OWmnBKM unm npobensl B
3HaHMAX Cpasy Mo HECKOMbKUM TEMaM,
He3HaHuWe (NyTaHuua) BaXKHbIX TEPMUHOB.
YuyuTbiBatoTCA 6annbl, HAKONMNEHHbIE B
TeyeHue cemecTpa.

2 (HeyaoBMETBOPUTESNBLHO)

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
MOMOLLM 3Kk3aMeHaTopa. HesHaHne
3HaAYUTENbHOM YacTu NPUHLMNNANBLHO
Ba)KHbIX 9NEeMEHTOB AUCLIMMMUHBI.
MHorouncneHHble rpybbie ownoKm.

HenoHumaHwe 3agaHHOro Bonpoca.
HecnocobHocTb chopmynupoBaTb XOTs Obl
OTAENbHbIE KOHLEMUUW ONCLIUMNINHBI.

MonbiTka cNMCbIBaHUA, NCMOMbL30BaHUSA
Hepa3speLUeHHbIX TEXHUYECKNX YCTPONCTB
Unn Nonb3oBaHWsa NOACKa3KoW APYroro
Yyenoseka (BHe 3aBUCUMOCTU OT
YCMELHOCTN Takon MOMbITKM).

He yunTbiBatoTCst 6annbl, HaKonneHHble B
TeyeHne cemecTpa.

3ayTeHo

O6yyatomiica oTBeTU Ha BONPOCHI
YCTHOro cobecefoBaHusl, peLumn
npakTudeckne 3agadu, NpoLlesn UHTEpHeT-
TEeCTMpOBaHue, BO3MOXHO [10MNyckas
HecyLLleCTBEHHbIE OLUMOKM B OTBETE Ha
BOMpPOCHI NpenogasaTens. YUNTbIBaOTCA
©annbl, HAKOMNNeHHbIE B TEYEHUEe
cemecTpa.

He 3auTteHo

O6yqarou.u/||?10;| He OTBEeTUIT Ha BOMNPOChHI
YCTHOIo cobecenoBaHus, He pewun
npakTn4yeckme 3agadum, He npoiien
NHTEepHeT-TeCTUpoBaHue, gonyctun
CyuwleCTBeHHbIe owmnbKKN B OTBETE Ha
BOMPOCHI nNpenogasaTtena. He Y4nUTbIBaOTCA
6annbl, HAKOMNMNEHHbIE B TEYEHNE

cemecTpa.




5.2 TunoBble KOHTPOJbHbIE 3aAaHUSA UIIU UHble MaTepuarbl, HeO6XxoAMMbIe ANSl OLleHKU 3HAHUN, YMEeHUN,
HaBbIKOB U (UNN) ONbiTa AeATeNIbHOCTU
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopMynnpoBKM BONPOCOB
Kypc 4
1 OcHOBHble NokasaTenu kadecTea MaLUMH
2 Knaccudumkaums TeXHONorn4ecknx npoL,eccos
3 PaboTtocnocobHocTb. OCHOBHbIE KpUTEPUN paboTOCNOCOOHOCTU
4 OCHOBHbIEe HanpaBreHnsa pa3BUTMS KOHCTPYKLUIA MaLLVH
5 Buabl mexaHnamoB
6 TunoBble getanu n nx HasHadeHve
7 Ctagnn pa3paboTku KOHCTPYKTOPCKOM AOKYMEHTauum
8 Paboyasn KOHCTpyKTOpCKast LOKyMeHTauuns
9 YyeT TpeboBaHMIN 3ProHOMUKM NPU NPOEKTUPOBAHUN MaLLWH
10 Tunbl NnpuBogOB MaLKH. [locTonHCTBa U HegocTaTtku. Kputepum Beibopa
11 CoctaBneHune obLiero ypaBHeHMs OBMXEHNSA MaLLNHbI
12 Kpyrnble 3KCUEHTPMYHO NOCaXXEHHbIE Koneca
13 AnnunTtnyeckne 3ybyatblie Koneca
14 Mcnonb3oBaHue anddepeHumanbHbix nepegayd ang nosyyeHns CroXHbIX 3aKOHOB ABMXEHUSA Be4OMOro 3BeHa
15 Mcnonb3oBaHue anddepeHumanbHbix Nnepegad B Ka4ecTse HanpasBnsowWmx MEXaHN3MOB
16 Knaccudumkaums KynadkoBbiX MEXaHU3MOB
17 AHanns KynaykoBbIX MEXaHN3MOB
18 CuHTE3 KynaykoBblX MEXaHW3MOB
19 Knaccudumkaums LiapHMpHO-PbIYaXHbIX MEXaHN3MOB
20 AHann3 LWapHMPHO-PbIYAXKHbIX MEXAHN3MOB
21 CWHTE3 WapHUPHO-PbIYaXHbIX MEXaHU3MOB
22 MexaHn3mbl ¢ NPUGNMXKEHHBIM BBICTOEM BEJOMOrO 3BEHA
23 Cwunbl, geNCTBYOLLME B MEXaHM3MaX
24 M3Hoc getanen n mawunH. OueHka nsHoca
25 Cwvnbl TpeHus. Buabl TpeHus
26 Cyxoe TpeHUue CKONbXeHUs
27 "paHn4HOE TpeHMe CKOMbXeHUs
28 YKngkocTHoe TpeHUe CKOMbXEHUS
29 CwmasouHble maTtepuansl. CUCTEMbl CMa3Ku
30 ["a30Bble CMa3kn BbICOKOCKOPOCTHLIX OMNOp
31 Ycunusa, gencTeyoLme Ha Banbl OT MOCKOPEMEHHbIX nepeaay
32 Ycunua, oencTeyowme Ha Banbl OT MIOCKOPEMEHHbIX Nepeaay ¢ HaTSXKHbIM POSTMKOM
33 Yeunus, oencTBytoLmne Ha Banbl OT LernHbIX nepeaay
34 Ycunua, gencTteyowme Ha Banbl OT 3ybuyaTbix nepegay (4na crnyyas UWnnHApUYecknx npsimo3yobix konec)
35 Ycunusa, gencrteyowme Ha Banbl OT 3ybuyaTbix nepegad (4na cnyyas LMnnMHapuyYecknx Kocosybbix komnec)
36 Ycunus, oeicTByoLLmMe Ha Banbl OT 3ybyaTthix nepegad (4ns cnyvas KOHMYeCcKMx NpsiMo3ybbix Komnec)
37 Pacuyet Banos
38 PeBOMOLMOHHBIN 1 9BOSIOLUOHHBIN NYTU PasBUTUS TEXHUYECKUX CUCTEM
39 Cnocobbl Novcka HOBbIX TEXHUYECKUX PELLEHNIA
40 Mopdonornyeckun n yHKLNOHaNIbHO-CTOMMOCTHON aHann3 HOBbIX peLleHni
41 Cnocobbl pelueHus n3obpeTtatenbckmx 3agad
42 MoHATNSA N306peTeHUS, NONE3HON MOAENN, MPOMbILLNIEHHOrO obpasua
43 MpaBoBas oxpaHa paLMoHanNM3aToOpPCKNX NPeAnoXeHun, TOBapHbIX 3HAKoB, NporpaMmm ans 3BM, 6a3 gaHHbIX
44 MaTeHTHas gokymeHTauus. JIMLEH3MOHHbIN OOroBop. ABTOPCKUIN SOroBop




5.2.2 TunoBbIe TecTOBbIe 3aAaHusA
He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHNA (3apaym, Kerchbl)

1. OnpegennTb MeX0oCeBOe pacCTOSHUE a U YMCIo YyObeB Koneca zk OTKpbITOW 3ybyaTto nepegayu, ecnu
W3BECTHO: ANaMeTp AenuTernbHOM OKPYXHOCTH WwecTepHu dw=100 MM, Yucno 3ybbeB LwecTepHu zw=25, nepegaTtovHoe

OTHOLWEeHne u=2,4

2. OnpegennT BeNMYMHY pacyeTHOro MOMEHTa, KOTOPYIO MOXET nepegaTtb NpeoxpaHutensHas MmydTa co
CcpesHbIM WTNdTOM, ecnu agnameTp Bana d=20 mm, AvameTp wrtudTa dwTt=2 MM, pagnyc pacnonoxeHus wtndTra
R1=25 mm, npegen Tekyyectn maTepmana wrndTa Ha cpes tau_cp= 400 Mla

3. 3anucaTb aHanUTUYyeckoe BbipaXeHne 3aBUCMMOCTU NepeMeLLLeHUs NoMn3yHa LeHTPanbHOro KPUBOLLMMHO-

NON3YHHOIo MexaHun3ama OT yrnanoBopoTa KpusoLumnna

4. OnpepennTb KOIPULMEHT CKONBXEHNS ANl aCUHXPOHHOIO 3NEKTPOABUraTens C KOPOTKO3aMKHYThIM
poTOpOM, ecnu 3agaHbl n_HoM = 960 06/mMuH, n_xx = 1000 06/MuH

5.3 MeToaunyeckue maTepuansi, onpegensitolime npoueaypbl oueHMBaHWUsA 3HaHUWA, YMEHUI, BnageHun (HaBbIKOB
1 (MNn) NPaKTUYECKOro onbiTa AesATeNIbHOCTH)
5.3.1 YcnoBus gonycka oby4arolerocsi K npoMexxyTo4HoOM aTTecTauumn u nopsifok NMKBUAaLM1M akageMmyeckomn

3a40JTKEeHHOCTU

lMpoBeaeHe NpoMeXyTO4YHON aTTeCcTaummn pernameHTMpoBaHO fokanbHbIM HOpMaTMBHbIM aktom CMGIMYMNTA
«MonoxeHne o NPoBeAEHUN TEKYLLIETO KOHTPOMS YCNeBaeMOCTH U MPOMEXYTOYHONM aTTecTaumm obyvatoLLmnxcs»

5.3.2 ®opma npoBefeHUsi NPOMEXYTOYHOM aTTecTauum No AUCUUNInuHe

YcTHas +

[NMncbmeHHasn

KomnbloTepHoe TecTupoBaHue

5.3.3 OcobeHHOCTU NpoBeAeHUs NPOMEXYTOYHOM aTTecTaumMm No gUcuuniimHe

NHas

B npouecce caaum 3ayeTa CTyAEHT YCTHO OTBEYAET Ha KOHTPOIbHbI BOMPOC U peluaeT 3agady. Bpems Ha
noaroTtoBky coctaensieT 30 MUHyT. PaspeluaeTcsa UCNoNb3oBaHUE CPaBOYHbLIX MaTepuarnos
B npouecce caaum ak3ameHa CTyAeHT YCTHO OTBEYaeT Ha KOHTPOSbHLI BOMPOC U peluaeT 3aaady. Bpems Ha
noarotoBky coctaenseT 30 MUHYT. PaspeluaeTcsa UCnonb3oBaHUe CPaBOYHbIX MaTepuanos

6. YHEBHO-METOAWYECKOE U MUH®OPMALMOHHOE OBECNEYEHUE OUCLUUNNUHBI
6.1 YyebHasa nutepartypa

ABTOp 3arnasue | MN3gaTtenbcTBo | [oa nspaHusa | Ccbirnka

6.1.1 OcHOBHas y4yeOHasa nuTepaTtypa
BanbTep, A. U. YnpaBneHue kayecTBOM Mockea, Bonorga: NHdpa 2020 https://www.iprbooks

MaLLVH 1 TEXHONOINN -NxeHepus hop.ru/98485.html
MeTpywesa, H. A. MepcnekTnBHbIE KpacHosipck: Cnbupckuii https://www.iprbooks

KOHCTpYKLUMN FOCWJ,apCTBeHHbIVI hop.ru/107217.html

TEXHOMOrM4Yeckoro YHVUBEPCUTET HayKku n 2020

o6opyaosaHus TEXHOMOU UMEeHU

akagemuka M.o.
PeweTtHeBa

YekanuH, A. A., TeopeTunyeckmne oCHOBbI U1 https://www.iprbooks
PelweTHukos, M. K., npaktTuyeckme npmembl 3D- Capartos: CapaToBckuit hop.ru/108704.html
3axapueHko, M. 1O, MOLENMpoBaH1s B rocyAapCTBEHHbIN
AHTponosa, T. B., MaLLUNHOCTPOEHUMU TexXHUYeCKun 2020
CkoTHukoBa, A. A, yHuBepcUTeT nmenm H0.A.
BopoaynuHa, C. B., MarapvHa, 36C ACB
LWnunes., B. B.
ConoBbes, E. A, Pac4yeT 1 KoHCTpynpoBaHue ) . https://www.iprbooks
MeTtposckun, 3. A., anemeHToB obopyaoBaHus KpacHospck: CM6MPCKM” hop.ru/100101.html
KoneHuykos, O. A, penspantHuii 2019
[anunos, A. K. yHnBepcuTet
Komuccapos, A. . [NaTeHTOBEOEHUNE Mockea: Aii Mu Ap Meava 2021 Eggsﬂﬁ//vlvmlgplr%?r?]ll(s
CrenbirvH, B. U., MpyknagHasa mexaHuka. BopoHex: BopoHexckuin https://www.iprbooks
Endwmmos, C. A. PekomeHgaumm no tTeopum u rocyJapCTBEHHbIN hop.ru/106449.html

npakTuke HUBepcuTeT 2020

Yl p
WHXEHEepPHbIX TEXHONOMNI

6.1.2 lononHuTenbHaa yyebHaa nutepatypa




deuleHko, B. H. CnpaBOYHUK KOHCTPYKTOPA. . https://lwww.iprbooks

KH.1. MawwuHbl n MexaHu3Mbl Mockea: Nndppa- 2019 hop.ru/86563.html
WHxeHepus

Pokotos H. B., OCHOBbI MPOEKTMPOBaHMS. http://publish.sutd.ru/

Mapkoseu A. B., JTabopaTopHbIN NpakTukym tp_ext_inf_publish.ph

MasuH J1. C., BabkuHa CamnkT-NeTepbypr: 2019 p?id=2019253

H. M., M'peHuwmHa H. Cherynta

A., MapTtbiHuuk K. U.,

MonuaHos K. U.

BoeBa, A. A,, OpraHnsaunsa npon3BoacTBa https://www.iprbooks

Maxomoga, HO. B. B OCHOBHbIX Liexax Mocksa: An INn Ap Meguna 2021 hop.ru/108316.html
npeanpuaTns

KpasueHko, E. I, HopmupoBaHmne To4HOCTU n - https://www.iprbooks

Bepewarun, B. HO. TEXHUYECKNE N3MEpPEHUs Mocksa: Av In Ap Meana 2021 hop.ru/105709.html

deueHko, B. H. CnpaBOYHUK KOHCTPYKTOPA. . https://www.iprbooks
KH.2. MpoekTuposaHue MOMCKBa' ViHcppa- 2019 hop.ru/86564.html
MaLUWH 1 UX getanen HKeHepnsi

Yyaes, IN. H., YyaeBa, |KomnbloTepHas rpaduka B Mocksa, Bonorga: NHdpa 2021 https://www.iprbooks

K. ., Yyaesa, 1. H.

MaLUNHOCTPOEHNA

-UNrxeHepus

hop.ru/115129.html

6.2 Nepe4veHb NpocheccuoHanbHbIX 6a3 AaHHbIX U UH(POPMaALUMOHHO-CMPABOYHbIX CUCTEM

OnekTpoHHO-6rnbnnoTeyHasa cuctema IPRbooks [OnektpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

MopTan ons ouumaneHoro onybnukoBaHus ctaHgapToB ®efepanbHOro areHTCTBa no TEXHUYECKOMY
perynupoBaHuto n metponormmn [AnekTpoHHbIn pecypc]. URL: http://standard.gost.ru/wps/portal/

MopTan depepanbHOro MHCTUTYTa NPOMBILLSIEHHON COBCTBEHHOCTM [ONeKTpoHHbI pecypc]. URL: https://fips.ru/

MopTan novcka naTeHTHOM nHdopMauun [OnekTpoHHbIn pecypc]. URL: https://ru.espacenet.com/

MopTan cMcTembl aBTOMATM3NPOBAHHOIO NPOEKTUPOBaHUSA [ONekTpoHHEIN pecypc]. URL: https://ascon.ru/

6.3 Nepe4veHb NULEH3NOHHOIO U CBOGOAHO pacnpoCcTPaHsAeMoro NporpamMmmMHoOro oéecrne4vyeHus

Microsoft Office Standart Russian Open No Level Academic

Microsoft Windows Home Russian Open No Level Academic Legalization Get Genuine (GGK) + Microsoft
Windows Professional (Pro — npodeccnoHanbHast) Russian Upgrade Open No Level Academic

Octave

SolidWorks Education Edition Ha SolidWorks 500 CAMPUS

JNnueHsmnsi Ha NpaBo UCNob30BaHKS YuebHoro kommnnekTa nporpammHoro obecrnedeHust KopnopaTuBHbIN
cnpaBoYHuUK MaTtepuarnsl u CopTameHThbl
NuueH3ns Ha NpaBo Mcnonb3oBaHWs YuebHoro kommnnekTa nporpammHoro obecneyveHus MNakeT obHOBNEHUS

BEPTUKAIb

JNnueHsmnst Ha NpaBo UCNob30BaHKs YuebHoro komnnekTa nporpammHoro obecrneyveHust MNakeT oGHOBNEHUS

KOMIMAC-3D
MATLAB

6.4 OnucaHue MmaTepmanbHO-TeXHU4YECKOW 6a3bl, HeO6X0AUMON AN OcylLleCTBIIeHUA obpa3oBaTesibHOro
npouecca no AUcUUNnHe

JlTabopaTopus NpoekTUPOBaHNS MaLUUH

AyavTtopus

OcHalleHune

KoMnbloTepHbIN knacc

MyanmmeanlHoe o6opynosaHme, KOMMNbOTEpHaaA TeXHNKA C BOSMOXHOCTbIO MOAKIMHOYEHUA K

cet «MHTepHeT» 1 obecneyeHnem JOCTyNa B SMEKTPOHHYO MHAOPMAaLMOHHO-

obpaszoBaTenbHyto cpeay

JNlekynoHHas
ayautopus

MynbTumeaunHoe obopyaoBaHue, cneuuanuampoBaHHasa mebernb, Jocka

YyeGHas ayautopus

CﬂeLI,I/IaJ'II/BMpOBaHHaﬂ mebenb, Jocka
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