[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

OMO: Makcumos Anexceit bopMEIFIMCTEPCTBO HAYKU Y BBICIIIEI'O OBPA3OBAHUSI POCCUNCKON ®EIEPALIMI
JlomkHOCTb: AMpek BB AERAFTRHOET RCOTBARGEREHFOEIABFAROMHOE OBPA3SOBATEJIbHOE YUPEX/IEHUE BBICLLIEI'O OBPA3OBAHUA
[ata nognucanus: 08.07.2024 1204IMOCKOBCKI/II/I INOJIMTEXHNYECKHNU YHUBEPCHUTET»

YHUKaIbHbII NPOTPAMMHbIN KIH0Y: (MOCKOBCKHWH ITOJINTEX)
8db180d1a3f02ac9e60521a5672742735¢18b1d6

@akyabTeT YpOAHUCTHKH U TOPOACKOTO X03siiCTBa

YTBEPXJAIO
Hexan parynbreTa

> /

»/(«/ \/7/{{—1/1 Jlymun/
z

«15 » 02 2024 r.

PABOYASA ITPOTPAMMA JUCHUITJIMHBI
«CAIIP 3/1eKTP0o000pPYy10BAHUSD)

Hanpasnenne noarotoBku
13.03.02 «DaeKTpPOIHEPreTHKA U TEKTPOTEXHUKA»

[Ipodunb
«IeKTPO00OpYyI0BAHNE U TPOMBIIJIEHHAS 3JIEKTPOHUKA»

KBanmuduxanms
0akajaBp

®dopmbl 00ydeHUS
OYHasA

Mocksa, 2024 r.



PazpaboTunk(u):

3aBeayromumii kadenpoit «IeKTpoodOpyI0BaHHE
U MPOMBIIIJICHHASA 3JICKTPOHUKAY,

K.T.H., JOLEHT

CoraacoBaHno:

3aBeayromuii kKadenpoit «IeKTpoodOpyI0BaHKE
" TPOMBIIIJICHHASA 3JICKTPOHUKAY,

K.T.H., JIOIICHT

PykoBoauTens oOpazoBaTeabHON MPOrPaMMBbI,
K.T.H., JOLEHT

@ Uau’% /A H. Illumnikos/

6/@/{%5‘/&1 /A.H. Ilumkos/

6’(’,/&'3"’% /A H. Inmkos/



Conep:xkanue

1 Lenu, 3amaun W IUIAHUpYEMble pe3yibTarhl oOyueHust mo aucuuruimae «CAIIP
DIICKTPOOOOPYIIOBAHIIID .....vvveeuereeenvreesersessseassseeessseeassseeesssesassseeassseesssseesssssessssssssseessssseesssesssssesenses 4
2 MecTo TUCHMITIIMHBI B CTPYKTYPE 00pa30BATEIBHOM MPOTPAMMBI ......evvereeenrerireieerennnenees 4
3 CTpyKTypa ¥ COIEPIKAHUE TUCIIUATIIIHBL ... eeeeeeuerreeeesinrreeeennreeeeesnseeeeesssseeessssseeessnssseessnnnens 4
3.1 Buasl yaeOHOU PAOOTHI Ml TPYTOCMEOCTD .....ecuveeereenreeereanreenseeesseenseessesnseesseessesssseenseens 4

3.2 TeMaTUu4eCKUN MIAH U3YUEHUS TUCIIUTIIIHDBI ...eeeruvvrreeererreeeennereessnrreeesnnseeessnsnneesssnnnns 5

3.3 COHEPKAHUE JUCIIHTIIIHHBL ....cceuvveerureeeereerueeennseeesnseeensseeensseesssseesssseesnseessseessseesssseesnnns 6

3.4 Temaruka CeMUHAPCKUX/TIPAKTHUECKUX U JA0OPATOPHBIX 3AHATHH ....vveeveveeeereeeereennnn, 7

3.5 Temaruka KypCOBBIX MPOCKTOB (KYPCOBBIX PAOOT) ...eevrerurieireaireeniieaeeenieesseenseasneenseens 7

4 Y4yeOHO-MeTOANIECKOE U HHPOPMAITMOHHOE OOCCTICUCHUC. ... vveeerereeenrreesreeenreeenveeennneeens 7
4.1 HopMmatuBHbIe JOKYMEHTBI B IOCTBI...ccuviiiiiiiiiiiiiiiiecicceeeee e 7

4.2 OCHOBHAS JIHTEPATYPA «eeeuevvreeeeurrreeensureeeeesssseesasssseeessnsseessssssseessssssseesssssseeesemssseessssseeens 7

4.3 JIOTIOTHUTEIIBHAS JIATEPATYPA «.eeenvrreeurreerureeeureesureesureesureesseessseessseessseesssseessseesnses 7

4.4  DREKTPOHHBIC OOPABOBATEIBHBIC PECYPCBI.c..uvrieererieerreeerreesrreesrreesseeesseeesseeesseessses 8

4.5 JIuneH3uoHHOE M CBOOOTHO PacIpOCTpaHsIEMOE TPOTPAMMHOE O0ECIICUeHHE................ 8

4.6 CoBpemeHnHble mpodeccruoHambHble 0a3bl JaHHBIX W WH()OPMAIMOHHBIC CITPABOYHBIC
CHICTEMBDI «...e.ttentteeuteeette et et e et e st e eate e bt e eateebe e eat e e b e e e st e e be e e aa e e bt e eabeeabeesab e e bt e sateeabeesaneenneenanes 8

5 MaTepHanbHO-TEXHUUECKOE OOCCTICUCHUEC ... .eecuvveererreeserreesereeessreeassreesssseessseeesseeessseesssseenns 8
6 METOAMUECKUE PEKOMEHIALIIH ....envveernereesnereennureensseeensseesnsseesnsseesssseesnsseessseessseesssseessseenns 9
6.1 Meroguveckue peKOMEHIAINH JJIs IPEMOAaBaTEINsl 0 OpraHU3aui O0OYUYCHHS ......... 9

6.2 Meroanueckue yKazaHus ik 00YJarOIIUXCS 0 OCBOCHUIO JUCIUIUIUHEL .................. 9

7 DOH OLICHOUHBIX CPEIICTB +eeeeuvvrreeerunrreeeasnsreeeannseeesassseesesssseeeessssseeesenssseeesssssseesssnsseesanns 10
7.1  MeTtoasl KOHTPOJISI U OLICHUBAHUSI PE3YIIBTATOB OOYUCHMM ... .cevveenreeereenreanereeneeennnanns 10

7.2 lllkana 1 KpUTEPHUH OLEHUBAHUS PE3YIBTATOB OOYUCHHS ....eeevvveeenvreeenrieerveeesveeenaseens 10

7.3 OLICHOUHBIEC CPEIICTBA ...uvveeeuureernureerureesureesssreesseeessseeessseesnsseesssseesssseesnseesssseesssseessnseesns 11



1 Henun, 3a1a4M ¥ IVIaHUPYeMble Pe3yJbTAaThl 00y4eHHs 110 AUCHUILIHHE
«CAIIP 3,1eKTP0000OPYA0BAHUSD)

Llesib1o M3y4YeHust JUCLUITIMHBI SIBJISIETCS OATOTOBKA CTYICHTOB, 00yYaroIuXcs 110 HalpaBs-
nenuto 13.03.02 — «OnekTposHepreTuka 1 3JEeKTPOTEXHUKAY, K MPAKTUUECKOM JEATEIBHOCTH IS
pelIeHus TEXHUYECKUX 3a]1a4 IIpU pa3paboTKe U KOHCTPYUPOBAHUU M3AEINNA MAIIMHOCTPOCHUS U
anekTposHepreTuku ¢ ucnonbzoBanueM CAIIP SolidWorks n Kommac-3D.

3anavei u3y4eHHs1 JUCLHUILUINHBI SBJISETCS U3yUYE€HUE CTYACHTaMH COBPEMEHHBIX ITPOrpaMM-
HbIX npoaykTroB CAIIP, HampaBneHHbIE HA OBJIAJICHUE METOJAMH JBYXMEPHOTO U TPEXMEPHOIO
MOJIEIUPOBAHMS P pa3paboTKe yepTexel ¢ MPUMEHEHUEM aBTOMAaTU3HMPOBAHHBIX CHCTEM IIPO-
extupoBanus «Kommac-3D», SolidWorks.

IInanupyemMsle pe3ya1bTaThl 00y4eHHs, COOTHECEHHBbIE ¢ ycTaHOBJeHHbIME B OIIOII BO
HHIUKATOPAMH JOCTUKEHHST KOMIIeTeHHIi.

Oo6yuenue no gucuuruinae «CAIIP 3/1ekTpoo6opy1oBaHUsI» HANpaBiIeHO HAa (OPMUPOBaA-
HHUE y 00y4aroLUXCs CISAYIOINX KOMIETEHIINH:

Kox m HaumMeHoBaHue KOMIIETECHIINH NHauKaTopbl 10CTHKEHUS KOMIIETEH U

IIK-1. Cnoco6en yuactBoBaTh B mpoek- | UTIK-1.1. Mcnonb3yeT nmpukiiagHbie TpOrpaMMbl
TUPOBAaHUU OOBEKTOB MpodeccuoHaNb- | IPU pa3paboTKe U KOHCTPYUPOBAHUM U3/leTUI
HOM J1eATeNbHOCTH MaLIUHOCTPOEHHUS U 3JIeKTPOIHEPTeTUKHU.
NIIK-1.2. TIpou3BoAUTh ONTHMAJIbHOE IPOEKTHU-
pOBaHME KOHCTPYKIMI W3/eNnil MalIMHOCTPOCHNUS
U JICKTPOIHEPTCTUKH.

WIIK-1.3. Bmameer HaBBIKAMH COCTAaBJIEHUS U
opopmileHHsT ~ ONEpPaTUBHON  JOKYMEHTAIIUH,
MPEeyCMOTPEHHYIO MpaBWJIAMU  HKCIUTyaTalluu
000pyJOBaHUSI.

2 MecTo TUCHUIIMHBI B CTPYKTYpPe 00pa3oBaTebHOM NPOrpaMmbl

JIMCIUIIIINHA OTHOCHUTCS K YacTH DJICKTUBHOM TUCHUILIMHBI Oyioka b1 «/luciurmasl (Mo-
TTYJTH)».

JucuunimrHa B3aMMOCBSI3aHA JIOTUYECKU U COAEPIKATEIIbHO-METOAUYECKH CO CIEAYIOLIUMHA
mucourmHaamu OOIT:

- HH)KEHEpHask KOMIbIOTEepHAsI rpaduka;

- TEOPETUYECKUE OCHOBBI JIEKTPOTEXHUKH;

- DJICKTPUYECKUE MALLIVHBI.

3 CrTpykTypa U cofep:KaHHue IUCIHUIINHBI

OO6mast TPyJI0EMKOCTh JUCIUIIIMHBI COCTaBIsAeT 4 3a4eTHBIX eauHull (144 axameMuuecKux
4acoB).

3.1 Buabl y4eOHoi1 padoThl M TPYA0EMKOCTH
(o popmam oOyueHus)



3.1.1 Ounas hopma 0OyueHus

Ne B G101 DAG KonuuectBo CemecTp
w/n U y4eOHO# padoThl 4ACOB 3
1 | AyauTopHble 3aHATHS 72 72
B Tom uncne:
1.1 | Jlexknuu 18 18
1.2 | CemuHapcKue/IpaKTHUECKUE 3aHATUS
1.3 | JlabopaTopHbIe 3aHATHS 54 54
2 | CamocrosiTesibHasi padbora 72 72
B Tom uncne:
2.1 | BrimosHeHue KypcoBOTO MPOEKTAa U MOJTro- 40
TOBKA K 3alIlIUTe 40
2.2 | OdopmieHue OTYETOB MO JAOOPATOPHBIM 10 10
paboTam ¥ MOATOTOBKA K WX 3aIUTE.
2.3 | O6yuenue B cucteme LMS 12 12
2.4 | IlogroroBka K MpOMEXKYTOYHOM aTTECTAlMHI 10 10
3 | IIpoMexkyTOUHASI ATTECTALHSA
3adet/nud.3auer/7K3amMeH IK3aMeH
Hroro 144 144
3.2 TemaTu4yeckuii JIaH U3y4YeHUS TUCHUTINHBI
TpyroeMkocTs, yac
AyauTopHasi padora
Cemi- JTa6o- | Ipak- | Camo-
Ne Pa3aennl/TeMbl partop- | Tuue- | crosi-
n/n AUCHMIINHBI Bcero | Jlex Hapexue/ Hble | CKad Telb-
uan | TP oma- | o Hasi
YecKue s | ro- paGoTa
3aHATHS TOBKa
1 Pa3nen 1. Kommnac — 3D (uactb 1) 36 4 - 14 18
1.1 Tema 1. Beepenne B8 KOMITIAC 3D 20 2 - 8 10
Tema 2. IIpocTraHoBKa pa3mMepoB 16 2 - 6 8
2 Pa3nea 2. SolidWorks (uacts 1) 36 4 - 14 18
2.1 Tema 1. Uatepdeiic SolidWorks 20 2 - 8 10
2.2 Tema 2. [IpocTaHOBKa pa3MepoOB. 16 2 - 6 8
3 Pa3nea 3. Komnac — 3D (uacth 2) 36 4 - 14 18
3.1 Tema 1. Benenue B 3D mopenupoBa- 16 2 - 6 8
HUE.
3.2 | Tema 2. CoxpaHenue u mnoctpoeHue | 20 2 - 8 10
TpeX BUJOB MOJEIHU
4 Pasnea 4. SolidWorks (uactsb 2) 36 6 - 12 18
4.1 Tema 1. 3D MonenupoBaHue 16 2 - 6 8
4.2 Tema 2. AkcoHOMETpUYECKas MPOESKITUS 20 4 6 10
Tena
HTroro 144 18 - 54 72




3.3 Conepxanne TUCHUIINHBI
Paznen 1. Komnac — 3D (wacth 1)

Tema 1. Beenenune B KOMIIAC 3D.

Beenenne B KOMITAC 3D. Co3nianue u pejakTHpOBaHUE JOKYMEHTOB. 3HAKOMCTBO C MHTEP-
deticom B nokymente "Ueprex". OpuenTarus B padouem nosie. Co3gaHue OCHOBHBIX T€OMETPH-
YecKux Quryp.

Bcenomorarenbubie npsMble 1 Touku. [lapameTtpusanus puryp Ha yeptexe. PegaktupoBanue
TEOMETPHH.

[TocTpoenue conpsuxenuit Ha 2D ueptexe. Co3ganue Ghacok/CKpyTiICHH.

ITocTpoeHnue Tpex BUAOB MOJAEIN METOAOB IIPOEKIIMOHHOTO YepueHus Ha 2D yeprexe.

Brinosnnenue pa3pe3oB BUIOB.

Tema 2. IIpocTaHoBKa pa3MepoB

[IpocTranoBka pazmepoB Ha deprexke o 'OCT 2.307—-68. 3amnosHeHMEe OCHOBHOW HAAMMCH.
CoxpaHeHue 10KyMeHTa.

Pazpnen 2. SolidWorks (wacts 1)

Tema 1. UnTepdeiic SolidWorks

Nutepdeiic SolidWorks. MHCTpyMeHTBI, KOMaH/IbI, Onieparuu, GopMaThl, COXpaHEHHUE JTIOKY-
MEHTOB. MexaHu3M napaMeTpUYECKUX OIPAHUYECHUN U B3aUMOCBS3€H, UCII0Ib30BaHue ci10eB. [1o-
cTpoenue conpsikenuit Ha 2D ueptexe. [locTpoenue Tpex BuaoB moaenu, 2D yeptex. Beimonne-
HUE pa3pe30B.

Tema 2. IIlpocTaHoBKA pa3MepoB.

IIpocranoBka pa3mepoB Ha ueptexe 1no I'OCT 2.307—68. OcHOBHasi HaANKCh YepTEXKa.

Paznen 3. Komnac — 3D (uacts 2)

Tema 1. BBenenue B 3D MogesmpoBanue.

Brenenue B 3D MmoaenupoBanue. 3HaKOMCTBO ¢ uHTepdelicom B qokymenTe "Moaens". Co-
3/aHKe MpocTeiiei TpexmepHoit ¢purypsl. Merons! BeiapnuBanus. Co3ganue BeIpe3a. 3HAKOM-
cTBO ¢ "nepeBoM mMojenu". PenaktupoBanue getanu. MaccuBbl.

Tema 2. CoxpaHeHHe U OCTPOECHHE TPeX BHA0B MO/IeJIN

CoxpaHeHue 1 MOCTPOCHUE TPEX BUIOB MOAENN. PeakTpoBanre 0OCHOBHBIX BUI0B. KomIto-
HOBKa 4yepTexa. BeiOop macimradba. Co3nanue mpocToro ceueHus AeTaiu. BeimoineHne pa3pe3os.
AKCOHOMeTpHYEecKasi MPOEKIUs Tejla C BEIPE30M B OJIHY U€TBEPTh. BbimosgHeHNe 0hopMIIeHHUS.
3anonHeHne OCHOBHOM Haanucu. CoXxpaHeHNEe U UMIIOPTUPOBAHUE YEPTEXKA.

Pa3nen 4. SolidWorks (wacts 2)

Tema 1. 3D monenupoBanue

3D monenupoBanue, HHTEpPEIC, 1epeBO KOHCTPYUPOBAHHUS, HHCTPYMEHTBI, TOCTPOECHUE MO-
neneit mpoctoit GopMbl U nostydeHue cioxkHbIX popM. [Toctpoenue Tpex BunoB moaenu. Kommo-
HOBKa uepTexa, BBIOOp MacmTada, 2D uepTex ¢ pazpezamu.

Tema 2. AkcOHOMeTpHYeCKasi MPOEKIHS TeJIa

AKCOHOMETpHUYECKas IPOEKLHUA Tejla C BBIPE30M B OJHY YETBEPTH, II0JIb30BATENbCKUE BUIBL.
IIpocranoBka pa3MepoB U IPUMEYAHUN HA YEPTEIKE MOJEIIH.



3.4 TemaTuka cCeMUHAPCKUX/MIPAKTHYECKUX M J1a00PATOPHBIX 3aHATHH
3.4.1 CemuHapckue/pakTHYeCKUE 3AHATHS — HET

3.4.2 JlaGopaTopHbIe 3aHATHUSA

JladopaTopuas padora Nel. [Toctpoenune conpsixenuit Ha 2D gepresxxe (KOMITAC 3D);

JlabopaTopnasi pabora Ne2. Bemmonnenue paspe3os BuioB (KOMITAC 3D);

JladopaTopnasi padora Ne3. [IpocranoBka pazmepoB Ha yepTexe (KOMITIAC 3D);

JlaGopaTopnasi pa6ota Ne4. [loctpoenue Tpex BumoB moenu, 2D ueprex (SolidWorks);

JladopaTopHas padora NeS. Bemmonnenue pa3pe3on (SolidWorks);

JlaGopaTopnas pa6ora Ne6. [IpoctanoBka pazmepoB Ha yeptexe (SolidWorks);

JlabopaTopHas padora Ne7. Meroas! BeinaBnuBanus. Coznanue Boipe3za (KOMITAC 3D);

JlabopaTopnas paGora Ne8. Coxpanenue u nocrpoenue tpex Buaos mogenu (KOMIIAC
3D);

JlabopaTopnasi paGora Ne9. AxcoHoMeTpuuecKas IPOEKLUs Tella C BBIPE3OM B OJIHY YeT-
BepTh (KOMIIAC 3D);

JlaGopaTopHnas pa6ora Nel0. [Toctpoenue Tpex BunoB mozenu (SolidWorks);

JlaGoparopHasi padora Nell. AkcoHOMEeTpuYecKasi MPOEKIKs Tela ¢ BBIPE30M B OJIHY YeT-
BepTh (SolidWorks).

3.5TemaTnka KypCcOBBIX IPOEKTOB (KYpPCOBbIX padoT)
Co3nanne cOOpPOYHBIX y3JI0B:
1. COopka y37a ¢ UCIOJIb30BAHUEM 3aBHCHMOCTEM
2. COopka y3J1a ¢ UCIOJIH30BAaHUEM COSAMHEHUHN
3. KoncrpyupoBanue aeraneii B cpene cOOpKu
4. Pabora ¢ OMOIMOTEKOM CTaHAAPTHBIX U3ICITUNA
5. BeIsiBNIeHHE KOJTM3UH U CIIOCOOBI MX YCTPaHEHHS

4 Y4eOHo-MeTOAUYecKOEe U HH(pOPMALIMOHHOE 00ecIieyeHHe

4.1 HopmatuBHblie 10kyMeHTbI H 'OCToI
1. CBon mpaBuil «DnekTporexuudeckue ycrporctBay CII 76.13330.2016. DnekTpoHHBII
q)OH,Z[ MPaBOBLIX U HOPMATUBHO-TCXHUYCCKUX TOKYMCHTOB.
2. TOCT 30331.1-2013 (IEC 60364—1:2005) DnekTpoycTaHOBKM HU3KOBOJIbTHBIC. YacTh 1.
OcCHOBHBIE TIOJIOKEHHUS, OLIEHKA OOLINX XapaKTePUCTUK, TEPMHUHBI U OTIPE/ICICHUSI.

4.2 OcHoBHAas JJUTEpPATYypa
1. bonemakos B. I1. OcaoBsl 3D-monenupoBanus. M3ydaem padory B AutoCAD, KOMITAC-
3D, SolidWorks, Inventor: yue0. moco6ue /i By3oB 1o Hanpasienuto 211000 "Koncrpyuposa-

HUE U TeXHOJOoTUH 3J1eKTpoH. cpeAcTB" / B. I1. bonbmakos, A. JI. boukog. - CI16. u ap.: [Tutep,
2013.-299, [1] c.: ni.

4.3 lonoiHUTEJIbHAS JIUTEPATypPa
1. Comory6 A. B. SolidWorks 2007: Texnonorus TpexmepHoro mozaenupoBanus / A. B. Coxn-
nory06, 3. A. Cabuposa. - CII6.: BXB-Ilerepoypr, 2007. - 333 c.: wi.
2. ynapesa H. 1O. SolidWorks 2011 na npumepax / H. }O. /lynapesa, C. A. 3araiiko. - CII6.:
BXB-Iletepoypr, 2011. - 496 c.: un.
3. JIyksaauyk C. A. KOMITAC-3D. Bepcuu 5.11-8. Ilpaktuueckas padora / C. A. JIykaHUyK.
- M.: Conon-IIpecc, 2006. - 208 c.: ui.



4.4 Jds1eKTpoHHbIE 00pa3oBaTe/bHbIE pecypchl
[TpoBenenue 3aHATHI U aTTECTAMK BO3MOXKHO B TUCTAaHIIMOHHOM (hopMaTe ¢ MPUMEHEHHEM
CHUCTEMBI TUCTAaHIIMOHHOTO 00yueHus yauBepcurera (C1O-LMS) Ha ocHOBE pa3paboTaHHBIX Ka-
(enpoit >eKTPOHHBIX 00pazoBaTeNIbHBIX pecypcoB (DOP) mo BceM pasnenaM nporpaMMsl:

Hazsanue DOP Ccrlika

CATIP 571eKTpo0oGOpy, 10BaHHs https://online.mospolytech.ru/course/view.php?1d=9408

Pazpaborannbriit JOP BKII0UaIOT MPOMEKYTOYHBIA U UTOTOBBIN TECTHI.

[Mopsimok mpoBeeHust paboT B TMCTAHIIMOHHOM (hOpMaTe yCTaHABIMBACTCS OTACTHLHBIMH Pac-
MOPSDKEHUSIMU TTPOPEKTOPA 10 yIeOHOM paboTe W/WIIH IIEHTPOM yU4eOHO-METOUYECKON PaOOTHI.

Kaxx it cTyieHT obecriedeH NHANBH Ty AIbHBIM HEOTPAaHUYCHHBIM JOCTYTIOM K DJIEKTPOHHBIM
oubmmotexkam yHusepceuteta (http://lib.mami.ru/lib/content/elektronnyy-katalog).

CcplKa Ha 3JIEKTPOHHYIO OMOIHOTEKY:

https://online.mospolytech.ru/course/view.php?id=7621&section=1

4.5 JInnieH3n0HHOE ¥ CBOOOHO pacnpocTpaHsieMoe NpPorpaMMHoe odecrie-
YyeHue

1. MoitOduc — poccuiickass KOMIaHUSA-pa3padOTUNK OE30MaCHBIX O(UCHBIX PEIICHUH IS
o01IeHust 1 COBMECTHOM paboThl ¢ mokymeHnTamu (AnbTepHatuBa MS Office) https://myoffice.ru/
2. Ilnatdpopma nanoCAD — 3710 poccuiickas ratdopma sl IPOSKTUPOBAHUS U MOACTHPO-
BaHMs OOBEKTOB pa3nuHOM ciokHocTH. [Tomgnepxka ¢popmaroB *.dwg u IFC nemaer ee orTiany-
HbIM perienueM aiis cometenus CAITP- u BIM-texnonoruii. @yHkunoHan miatGopmMbl MOKET
OBITH PacIIMPEH C MOMOIIIBIO CHIEIUATBHBIX MOIYJIeH https://www.nanocad.ru/support/education/.
3. Cucrema TPEXMEPHOTO MOJEJIUPOBAHUS «KOMITAC-3D»

https://edu.ascon.ru/main/download/freeware/.

4.6 CoBpeMenHblIe npodecCHOHATIBbHbIE 0a3bl JAHHBIX U MHPOPMALINMOH-
HbI€ CIIPABOYHBIE CHCTEMbI
Poccwuiickas HanroHanbpHas Oubnuoteka http://www.nlr.ru
OBbC «YHuBepcuterckas 6unbmnoTexa oHmaiiH» https://biblioclub.ru/index.php
Hayunas snextponnas 6ubnuoreka http://www.elibrary.ru
Poccuiickas rocynapcrBeHHas 6ubamoTeka http://www.rsl.ru
O6pazosarenbHas miardopma FOPAWT http://www.urait.ru
. «TexakcnepT» — CIpaBOYHasi CUCTEMa, MTPEIOCTABIISIONIAs HOPMATUBHO-TEXHUYECKYIO,
HOpPMAaTHUBHO-TIPaBOBYIO HH(opMaruio https:/Texskcnept.caift/
7. DnekTpoTexHUYeckas ondnuoreka «Anek.py» https://www.elec.ru/library/info/
8. Netelectro. HoBoctu anekrporexHuku, obopynosanue. Mapopmarus o KOMIaHHUsIX U BbI-
CTaBKax, CTaThU, 00BABICHUA. https://netelectro.ru/
9. DnextpoueHTp. http://electrocentr.info/

ANk

5 MarepuajbHO-TeXHHYECKOe o0ecrevyeHue

Jlnst mpoBeeHuUs JIEKUMOHHBIX 3aHATHI UCIIONb3YIOTCS 8y AUTOPUH, OCHALICHHbBIE KOMIIBIOTE-
paMH M HMHTEPAKTUBHOM  JOCKOM, MYJIbTUMEIUWHBIM  IIPOCKTOpaM U  JKpaHAM:
B-307 u aynuropuu obmiero ¢honaa. s npoBeneHus 1a00paTOpHBIX padOT UCTIOIB3YETCS ayIH-
topust: B-307 u aynutopuu B IHHOBaIimoHHO-00pa3oBaTeIbHOM KoMIuiekce « TexHorpam», KoTo-
pbiit pacnionokeH Ha Tepputopun BJIHX.
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https://online.mospolytech.ru/course/view.php?id=7621&section=1
https://www.nanocad.ru/support/education/
https://edu.ascon.ru/main/download/freeware/
http://www.nlr.ru/
https://biblioclub.ru/index.php
http://www.elibrary.ru/
http://www.rsl.ru/
http://www.urait.ru/
https://%D1%82%D0%B5%D1%85%D1%8D%D0%BA%D1%81%D0%BF%D0%B5%D1%80%D1%82.%D1%81%D0%B0%D0%B9%D1%82/
https://www.elec.ru/library/info/
https://netelectro.ru/
http://electrocentr.info/

6 MeToauyeckne peKOMeHAALUT

6.1 MeToanueckue PEKOMEHAALNH IJISl ITIpennoaBaTe sl o Oprauu3alnmun Oﬁy-
YeHUHA

6.1.1 IIpenomaBarenb opraHU3yeT MpenoJaBaHnue TUCIUIUIMHBI B COOTBETCTBUH C TPEOOBAaHM-
amu «ITonmoxxenust 00 opranuzanuu 00pa3oBaTEILHOTO Mporecca B MOCKOBCKOM MOJUTEXHUYE-
CKOM YHHBEPCHUTETE U €0 (puiinagaxy», yTBepKIEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2 Ha nepBoM 3aHATHH IIpENOJaBaTeNb JOBOJUT 10 CBEIECHNUS CTYIEHTOB COAECpKAHHUE pa-
6oueii mporpammsel nucuuruiiHabl (PTTI).

6.1.3 IIpenogaBarenb ocobeHHO 0OpalaeT BHUMaHUE CTYACHTOB Ha:

—  BHJBI ¥ (OPMBI IPOBEICHUS 3aHIATUHN IO AUCHUIUIMHE, BKITIOYAs TOPSAIOK IPOBEICHUS
3aHATUN C MPUMEHEHHEM TEXHOJOTHH MUCTAaHIIMOHHOTO OOYYEeHMSI U CHCTEMBbI JTU-
craHunoHHoro odydenus yausepcurera (CJJO Mockosckoro Ilonurexa);

—  BUJBI, COJEPKAHUE U MOPSIO0K NIPOBEIEHUS TEKYILEr0 KOHTPOJISI YCIIEBAEMOCTH B CO-
OTBETCTBUHU C (POHJIOM OLIEHOYHBIX CPEJICTB;

— ¢opMy, coaepkaHuE U MOPSI0K MPOBEACHUS IPOMEKYTOYHOM aTTeCTalluu B COOTBET-
CTBUU C OHIOM OIICHOYHBIX CPEACTB, pexycMoTpeHHbIM PIT/I.

6.1.4 IlpenomaBarens TOBOIUT IO CBEJCHUS CTYICHTOB rpadK BHITIOJHEHUS yUeOHBIX padoT,
npenycMorpenssix PITI.

6.1.5 IlpenogaBarennb peKOMEHAYET CTYJICHTAM OCHOBHYIO M JIONOJHUTEIBbHYIO JTUTEPATYPY.

6.1.6 IlpenogaBarens MpeAOCTABISAET MEepel MPOMEKYTOUHOI aTTecTanueit (3K3aMeHOM WIIN
3a4€TOM) CIIMCOK BOIIPOCOB JJIsl IOJATOTOBKH.

6.1.7 IlpenogaBaresny, KOTOPBIE MMPOBOJAT JCKIIMOHHBIE U MPAKTUYECKHE (CEMHUHAPCKHE) 3a-
HATHUS, COTJIACYIOT TEMAaTHYECKHUI IUIaH MPaKTUYECKUX 3aHATHM, 4TOObI UCMOJIb30BaTh €AUHYIO
cucreMy 0003Hau€HHUH, TEPMUHOB, OCHOBHBIX MOHSATHH JUCIUTUINHBL

6.1.8 Llenecoobpa3Ho B X0/1€ 3aIIUTHI JIJAOOPATOPHBIX padOT 3a/1aBaTh BHICTYNAIOIINM U ayIH-
TOPUU TOIIOJTHUTENBHBIE U YTOUHSIOLIUE BOIIPOCHI C LIEIbI0 BBIACHEHUS UX MO3ULMH 11O CYILIECTBY
00CcyX)aaeMbIX TTPOOIIEM.

Bo3MosxHO mpoBeieHre 3aHATHIA U aTTECTAlMid B JUCTAHIIMOHHOM (hopMaTe ¢ MPUMEHEHHEM
CHUCTEMBI TUCTaHIMOHHOTO 00yueHus yauBepcuteta (C1O Mockosckoro [TonuTexa).

6.1.9 Topsnok mpoBeneHus: paboT B AMCTAHIIMOHHOM (popMaTe yCTaHABIMBAETCS OTJIENb-
HBIMH PaCIIOPSHKECHUSIMU TTPOPEKTOPA MO yueOHOM paboTe W/ WK IIEHTPOM YIeOHO-METOINUECKON
paboThI.

6.2 MeToanueckue YKa3zaHnus 1Jisi Oﬁy‘lalOIHI/IXCﬂ 0 OCBOCHHUIO M CIIUIIJINHBI.

6.2.1 CtyneHTy HEOOXOAMMO COCTaBUTH I ceOsl rpaduK BBITIOJIHEHHS YUEOHBIX padoT,
npeaycMoTperHbix PIIJ] ¢ yuérom TpeGoBaHMI IpyruxX IUCLUILINH, U3y4aeMbIX B TEKYIIEM Ce-
MecCTpe.

6.2.2 Tlpu npoBeieHUY 3aHATUNA U TIPOLEAYDP TEKYLIEH U MPOMEKYTOYHON aTTECTallMM C UC-
M0JIb30BAHNEM MHCTPYMEHTOB HH(DOPMALIMOHHON 00pa30BaTEIbHOM Cpe/ibl JUCTAHIIMOHHOTO 00-
pazoBanus yauBepcurera (CIO Mockosckoro [Tonurexa), kak BO BpeMsi KOHTAKTHOU pabOTHI C
npenojaBaTesieM, Tak U BO BPEMsI CAMOCTOSITEIbHON pabOThl CTYJIEHT JIOJIKEH 00eCIeYnTh TeX-
HUYECKYIO0 BO3MOYKHOCTh JTUCTAHIIMOHHOTO MOJKIIOUEHHS K CUCTEMaM JUCTaHIIMOHHOTO 00yye-
Hus. [Ipu oTCcyTCTBUM TaKOH BO3MOKHOCTH 00CYAUThH CUTYAIIHIO C IPEToAaBaTeIeM JUCIIUILTUHBL.

6.2.3 K nmpoMeXxyTO4HOH aTTecTallMy TOMYCKAIOTCS TOJIBKO OOYdaroInecs, BHIOJIHUBIINE
BCE BHUJIBI YUe€OHOM pabOoThI, IPeayCMOTPEeHHBIC paboueit mporpammoit nucuuruiaHb (PTLT).
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7 @oHI OLIEHOYHBIX CPEACTB

7.1 MeToAbI KOHTPOJISI M OLICHUBAHNS Pe3yJIbTATOB 00y4eHHUs

®opMa NPOMEKYTOUYHOM ATTECTALUM: IK3aAMEH.

[TpomesxyTouHas arrecTaius ooyJaroumxcs B popMe IK3aMeHa MPOBOIUTCS MO pe3ysibTaTaM
BBITTOJIHEHHS BCEX BHJIOB Y4eOHOI pabOTHI, MPEIYCMOTPEHHBIX yUESOHBIM TIAHOM IO JAHHOW JTUC-
UIUTHHE (MOAYIIO), IPH 3TOM YUUTBIBAIOTCS PE3YyJIbTAThl TEKYIIET0 KOHTPOJIS yCIIEBAEMOCTH B
TedeHue cemectpa. OLEeHKa CTEIeH! JOCTIKEHHUS OOYYalONIMMHUCS TUTAHUPYEMBIX Pe3yJIbTaToB
O6y‘I€HI/I$I 10 JUCHUITIINHEC (MO,Z[y.HIO) MNpOBOAUTCA NPLCOAaBaTCIICM, BCAYIIIUM 3aHATUA TIO JUC-
UIUTHHE (MOJYJII0) METOJIOM 3KCIIEPTHOH oneHKU. [1o uToraMm mpoMexyTouyHOW aTTecTaruy 1o
JUCHUITIIUHE (MOI[yJHO) BBICTABJIAACTCA OLICHKA «OTJIIMYHO», «XOPOUIO», «YAOBJIICTBOPUTCIIBHO»
WIN «HEYIOBICTBOPUTEIHHOY.

K HpOMe)KYTO‘-IHOI\/'I arTeCTal AOIMYCKAIOTCS TOJBKO CTYACHTBI, BBIITOJITHUBIINC BCC BUBI
y4eOHOM paboThI, IPEAYCMOTPEHHBIE padouel mporpamMmoit mo nucnumuinae «CAIIP smextpo-

000pYyIOBAHUSD.

7.2 lllkajia 1 KPpUTEPHUHU OLEHUBAHUS Pe3YJIbTATOB 00y4YeHUS

[lIxana oueHUBaHUS PE3YJILTATOB IPOMEKYTOYHOU aTTECTALMU «IK3AMEH» U UX ONMCAHUE:

HlIkana ouenusanusn

Kpumepuit ouyenusanusn

Omauuno

Buvinonnenst 6ce 6uovl yuebnoti pabomovl, npedycmMompenHvle y4eOHbIM
naanom. Cmyoenm OeMoHCmpupyem cooOmeemcmeue 3HAHUl, yMeHutl,
HABLIKOB NPUBEOEHHbIM 8 MAadIUYAx nokazamenel, onepupyem npuoope-
MEHHBIMU 3HAHUSMU, YMEHUSMU, HABLIKAMU, NPUMEHSIeM UX 8 CUMYAYUsX
nogvlueHHOU crodcHocmu. IIpu smom moeym Ovims OOnyujervl He3Ha4u-
menbHble OUUOKU, HEMOYHOCIU, 3amPYOHEeHUs NPU AHATUMUYECKUX One-
Payusix, nepeHoce 3HAHU U YMeHUll Ha HOGble, HeCMAHOAPMHble CUMYd-
yuu.

Xopowio

Buvinonnenvt 6ce 6uovl yuebnou pabomol, npedycmompenHvie y4eOHbIM
naanom. CmyoeHm OemMoHCmpupyem HenoiHoe, NPasuibHoe CoOmeem-
cmeue 3HaHull, YMeHUll, Ha8bIK08 NPUBCOEHHbIM 6 MAOIUYAX NoKa3ame-
net, nubo ecau npu dmom Ovliu Odonywenvl 2-3 HecyuwecmeeHHbvle
OUWUOKU.

Yooenemsopumenvro

Buvinonnenst 6ce 6uovl yuebnou pabomol, npedycmompenHvie y4eOHbIM
naanom. Cmyoenm oemMoHcmpupyem coomeencmeaue sSHauuil, 8 KOmopom
oceeweHa OCHOBHAs, Haubolee BAJNCHAS YACMb MAMepuald, HO Npu
9MOM 0Onyujena 00Ha 3HAYUMENbHASL OUUOKA UTU HEMOYHOCTIb.

Heyooenemsopumenvro

He gvinonnen ooun unu 6onee 61008 yuebHou pabomol, npedycmMompeH-
HbIX yueOHbIM naanom. Cmyoenm 0eMOHCmpupyem HenoIHoe CoOOmeem-
cmeue 3HaHull, YMeHuUll, Ha8blK08 NPUBEOEHHbIM 8 MAOIUYAx nokasame-
Jietl, OONYCKAoMcs 3Ha4umenvHvle OWUOKU, NPOsISAemcst OMCYymcmaeue
3HAHULL, YMEeHUll, HABbIKO8 NO psady noxazameinel, cmyOeHn UCHbIMbl-
gaem 3HaAUUMenbHble 3ampyOHeHUs. NPU ONEPUPOBAHUU SHAHUAMU U YMe-
HUAMU NPU UX NepeHoce HA HOBble CUMYAYUU.
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7.3 OueHo4HbIe CpeACTBA
7.3.1 Texkyumuii KOHTPOJIb

1. IToaroroBka K BBHIMOJHEHHIO, O()OPMIICHHE OTYETOB M 3allUTa JaOOpPaTOpPHBIX padoT, a
TaK)Ke MPOX0XKIeHUE TeCTOB B cucteme LMS.

7.3.2 IIpoMe:xyTOUHASI ATTECTAIUSA

[TpomesxyTouHas arTecTanus MPOBOAUTCS B (hOpME MUCHMEHHOTO YK3aMeHa C MOCIEAYIOIINM
cobeceJOBaHUEM 10 MaTepHantaM OTBETA.

DK3aMEHAIIMOHHBIN OMJIET CONEPKUT JiBa TEOPETUUECKUX Bompoca. CIHCOK BOIIPOCOB, BBIHO-
CHUMBIX Ha DK3aMCEH, BBIIACTCS CTYJCHTAM Ha IIEPBOM 3aHATUU. /[ TOATOTOBKY M HAIIMCAHMS OT-
BeTa Ha OmyeT cTyaeHty Bobiiensercs 40 munyT. B mporecce nmpoBeneHust coOeceJOBaHuUs CTY-
JICHTY MOTYT OBITh 33aJaHbl JONOJHUTEIbHBIE BONPOCHI, HE BBIXOAALIME 33 PAMKHM M3YyUYEHHOTO

Kypca.

Bonpocsl k 3k3ameny:

. IlonsiTHe 371eKTpO0OOPYyIOBaHKE, KITACCH(PHUKAIMS HIEKTPOOOOPY TOBAHUS.
. [IpoexkTupoBanue. Bunbl npoeKkTHpOBaHUSA
. Knaccugukarus CAIIP no 'OCT 23501.108-85
. 3apyo6exnas knaccudukamus CAITP
. CALS-texnonoruu
. PLM/PDM cucremsl
. CocraB u ctpykrypa CAIIP
. Buae!r moacuctem CAIIP
9. Bunsr obecrieuennst CAIIP
10. Onpenenenue mponecca NpOEKTUPOBAHUS
11. CoBpeMeHHbIE METO/IBI IPOEKTUPOBAHUS
12. Mopdomoruueckas kapra
13. Onucanue nmpouecca aBTOMaTU3UPOBAHHOIO IPOEKTUPOBAHMUS
14. CuctemMHBII TOAXO K MPOESKTUPOBAHUIO AJIEKTPOHHBIX YCTPOUCTB
15. Ctpykrypa CAIIP
16. Llens CAIIP
17. 3apaun CAIIP
18. Onucanue mporecca aBTOMaTU3UPOBAHHOTO MPOESKTUPOBAHUS
19. CTpyKTypHBII IOAXOA NPOEKTUPOBAHUS
20. bo4yHO-UepapXUUYECKU MOIX0
21. OGBEKTHO-OPUEHTHPOBAHHBIN MOIX0/
22. YpOBHHU CI0KHOCTH CUCTEM
23. Dransl IPOEKTUPOBAHUS
24. CucTeMHBIN TOAX0/T K TPOSKTUPOBAHUIO AJIEKTPOHHBIX YCTPOMCTB
25. CAIIP kak cpencTBo yCKOpEHUs ¥ ONITUMHU3ALUN PELIEHUH TPU NPOEKTUPOBAHUU
26. OcHoBHEble 1ienu u 3agaun CAIIP
27. ®ynkuuoHanbHas crpykrypa CAIIP
28. IToncucremsr CAIIP
29. Bunst obecnieuenust CAITP
30. CumynsaTOpsI
31. Heo6xoauMoCTh MPUMEHEHUS! MOICTMPOBAHUS IPU UCCIIEJOBAHUN TEXHUYECKUX CUCTEM,
orpeziesieHUe MOHATUS «MOJEIbY», KOPUTHHAID, «MOJEIINPOBAHUE)»

03N N KW



32.
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Knaccuukannonnsle npu3Haku MoJiesieH, Kilaccu(ukanus U mpuMepsl U1€aIbHbBIX

(abcTpakTHBIX) MOJIENCH, KiacCu(pUKAIUs U TPUMEPBI MaTEPHAIbHBIX MOJIeTIeH

33.
34.
35.
36.
37.

38

[Tapamerpuzanus moaenei

OcobenHocTH (PU3NYECKOTO U HATYPHOT'O MOJICITMPOBAHUS

Meroasl MOAECIUPOBAHUS

I1ATh NPUHLIAIIOB CUCTEMHOTO TIOAXO0/a IPU MPOCKTUPOBAHUU 3JIEKTPOHHBIX YCTPOUCTB
OnHoMMHEHHOE ¥ MHOTOJIMHEHHOE H300paKeHUE CXEMBI

. Cxema mporiecca aBTOMaTU3HPOBAHHOTO MTPOSKTUPOBAHUS
39.
40.
41.

OynkunonanbHas cxema CAIIP
O6mee onucanue narerpupoBanHoin CAITP
Kparkoe onucanue npodeccuonanbusix CAITP
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