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JaCOB Ha KOHTPOJb

Pacnpenesienne 4acoB TUCHUIIMHBI IO ceMeCTpaM
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Kontpons 4 4 4 4
CaMOCTOSITENIbHON
paboTs!
Uroro ayxn. 72 |72 |72 |72
KonrakTHas pabora 76 |76 |76 |76
Cawm. pabora 5 5 5 5
Yacel Ha KOHTPOJIb 27 |27 |27 |27
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108 dopMmbI KOHTPOJISI B CEMECTpax:
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IIporpammy coctaBui(n):
xk.m.H., [Joyenm, Mokpeyosa JI.O.

Pabouast nporpamma
Hn:xkenepHasi 1 KOMNbIOTepHasi Tpaduka
Pazpaborana B cootBeTcTBHHE ¢ OC BO:!

CaMOCTOSITENBHO YCTAHABIMBAEMBIN 00pa30BaTEIbHBIN CTAHIAPT BBICIIETO 00pa3oBaHus - OakanaBpuat deaepanbHOE
rOCyZapCTBEHHOE aBTOHOMHOE 00pa3oBaTeNbHOE yUpexkIeHne BhIcIIero oopasosanus «HarronansHslil nccie10BaTebCKUi
TexHonorudeckuit yausepcuter « MUCUCy» o HanpaBneHuio noarotosku 22.03.01 MarepuanoBeieHHE U TEXHOJOTHH MaTepHAIOB
(mpukas ot 02.04.2021 r. Ne 119 0.B.)

CocraBnieHa Ha OCHOBaHHH y4eOHOTO TUIaHA!

22.03.01 MatepuanoBeneHie U TEXHOJIOTHH MaTepuainoB, MuTM-26.plx MarepuaioBeIcHHE U TEXHOJOTUH HOBBIX MaTEPHAJIOB,
yTBepxkJIeHHOro Y4eHsiM copetoM BO HUTY "MUCHUC" 21.11.2025, npotokon Ne 3-25

Pabouas mporpamMMa oj00peHa Ha 3aceqaHuu Kadeapsl
Ba3oBbIX TUCHHIINH
IIpoTtokoun ot 14.05.2026 1., Ne9

3aB. kadenpoii k.T.H., norieHT Mokpeuosa JI.O.




1. EJIN OCBOEHUSA

1.1| dopMupoBaHre KOMIETEHINI B COOTBETCTBHUH C y4EOHBIM [UIAHOM U MOJIydIECHHE 3HAHNI U HaBBIKOB BBHIIIOIIHCHNS W YTCHUS
n300pakeHnii 0OOBEKTOB Ha OCHOBE METOIOB MPSIMOYTOJIHHOTO NPOSIMPOBAHHS, COTTPOBOXKIAIONIAsICS pabOTOM ¢ CHCTEMOM
JBYMEPHOTO U TpEXMEPHOro mpoektupoBanus «Kommnac-3D»

1.2| pa3BuTHE NPOCTPAHCTBCHHOTO MPECTABICHHUS, TBOPYCCKOTO MBIIICHHUS U BOOOPaKEHHUsI, CHOCOOHOCTH K aHAIIU3Y U
CHHTE3Y IIPOCTPAHCTBEHHBIX (POPM F€OMETPHUYECKIX 00BEKTOB, MPAKTHIECKU PEAN3yeMOe B BHIE CO3/TaHUs YePTEKEH I
KOHCTPYKTOPCKOW JOKYMEHTAIIMH B COOTBETCTBUU co cTaHAapTamu ECKJL

2. MECTO B CTPYKTYPE OBPA3OBATEJBHOM ITPOI'PAMMBI

Huxn (pazmen) OIT: |BI.O

2.1| TpeGoBaHus K MpeIBapUTEJLHON MOATOTOBKE 00y4YaloLIerocs:

2.1.1|NUndopmaruka

2.2 dncuunauHbl (MOIYIH) U PAKTUKH, JJIs1 KOTOPBIX OCBOEHHE TAHHOMH THCHUTLIHHBI (MOIYJIs1) HEOOX0AUMO KAK
npeAlIecTBYIOIEe:

2.2.1|HayuHo-uccnenoBarenbckas paboTa

2.2.2| OcHOBBI KOMITBIOTEPHOH MeTauiorpaduu

2.2.3]O0opynoBaHNe W aBTOMATH3AIHS IPOIIECCOB TEIUIOBOM 00pabOTKH MaTepHaioB

2.2.4|O06opynoBaHye MAIIMH U arperaToB IUIACTHYECKON nedopmanuu GopMoBKU

2.2.5|VuebHas mpakTHKa

2.2.6|IIpousBoacTBEHHAS IPAKTHKA

2.2.7|I1loaroToBKa K IMpoLeaype 3alInuThl U mporeaypa 3amutsl BKP

3. PE3YJIbTATBI OBYUYEHUS IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMU
KOMIIETEHIIUAMUAU

OIIK-2: Cnnoco0eH NOHUMATH NPUHIUNBI PA00THI COBpeMEHHbIX HH()OPMALMOHHBIX TEXHOJIOTHIl U UCN0JIB30BATh UX IS
peueHust 3a1a4 Npo¢ecCHOHAIBLHOM 1eTeJIbHOCTH, YYACTBOBATH B MPOEKTUPOBAHUU U Pa3padoTKe TEXHUYECKUX 00BEKTOB,
CHCTEM H TEXHOJIOTHYEeCKHX MPOLECCOB € YYeTOM IKOHOMHYECKHX, IKOJOTHYECKUX H CONHAIBHBIX OTPaHHYeHH

OIIK-2.3: [IpuMeHsieT cOBpeMeHHbIe MeTO/Ibl NPOEKTHPOBAHUS NPU Pa3padoTKe TeXHNYECKUX 00bEKTOB /UIS pelieHus 3a1a4
npogeccuoHaNIbHO JesiTeIbHOCTH

3HaTh:

OIIK-2.3-31 ocHOBHBIE paBuiIa (METO/IbI) MOCTPOCHHSI U YTEHHS YePTEKEI U ICKU30B TEXHUUECKHX 0OBEKTOB PA3IMYHOTO YPOBHS
CJI0)KHOCTH M Ha3HAUCHUS

OI1K-2.3-32 nocienoBarenbHOCTh Pa3pabOTKH BhINOIHEHUs U opopmieHus yeprexeit B CATIP «Kommac-3D»

OIIK-2.3-33 croco0bl pemieHus CTaHAapTHBIX POPECCHOHATBHBIX 33124 CPEICTBAMH MH)KEHEPHOU rpaduku

YK-3: Cnioco0eH 3¢gdpexTHBHO 00MEeHNBAThLCA HH(pOpManuei, naesiMu, NpodaeMaMi M pellIeHUSIMU ¢ HHKEHEPHBIM
€000LIeCTBOM U 001eCTBOM B 11€JI0M, OCYIIECTBJISITh COLUAJTbHOE B3aUMO/AeliCTBHE 1 PeaTn30BbIBATE CBOIO POJIb B KOMAaH/Ie

YK-3.2: OcyuiectBiisieT 00MeHn nHgopmanueii B npodeccCHOHATLHOM cO001eCTBE U 001IIECTBE B 1[€JI0M

3HaTh:

VYK-3.2-31 npenmymiecTBa rpaduaeckoro crocoda rnepegadn nHGOopMaIim

OIIK-7: Cnoco6eH aHAJIM3UPOBATh, COCTABJATH U IPUMEHATh TEXHHYECKYIO IOKYMEHTALUIO, CBA3AHHYIO C
npogeccHOHAIBHOI 1eATeIbHOCTHIO, B COOTBETCTBHH € AeiiCTBYIOIIMMHM HOPMATHBHBIMHM JOKYMEHTAMHU B COOTBETCTBYIOLIEH
0Tpac/iu

OIIK-7.3: [IpuMeHsieT OCHOBHbIE CTAHAAPTHI 0(popMIICHHSI KOHCTPYKTOPCKOM JOKYMEHTAIUH

3HaTb:

OIIK-7.3-31 ocuoBubie TpeboBanus ECK/I (EnuHoii cuCTeMbl KOHCTPYKTOPCKO#H JJOKYMEHTAIMHU) K BHIIIOJHEHUIO H 0()OPMIICHUIO
yepTekell 1 KOHCTPYKTOPCKON TOKYMEHTALUU

OIIK-2: CniocoGeH MOHUMATh NPHHIUIILI PA00ThI COBPeMEHHbIX HHGOPMALIMOHHBIX TEXHOJOTHI H HCHOJIb30BATh UX JJIsl
pelieHus 32124 NPo¢ecCHOHATBLHOI 1eATeTbHOCTH, YYACTBOBATh B MPOEKTHPOBAHNHU U Pa3padoTKe TEXHUYECKHX 00bEKTOB,
CHCTEM H TeXHOJIOTH4YeCKHX MPOLECcCOB ¢ Y4eTOM IKOHOMHYECKHX, IKOJOTHYeCKHX H COLMAJILHBIX OTPAHHYCHH I

OIIK-2.3: [IpuMensieT cOBpeMeHHbIe MeTO/Ibl MPOEKTUPOBAHHUS NPU Pa3padoTKe TeXHUYECKHX 00BEKTOB /ISl pellleHus 3a1a4
Nnpo¢ecCHOHAIBLHOM JeATeTbHOCTH

YMern:

OI1K-2.3-Y3 BbIOMpaTh CIIOCOOBI MOCTPOCSHHMSI IBYMEPHBIX U TPEXMEPHBIX N300paKCHH B COOTBETCTBUHU C KOHKPETHO PEIIacMbIMU
3aja4aMu




OIIK-7: Cnoco6eH aHATUM3HPOBATH, COCTABJIATH H IPUMEHATh TEXHHYECKYIO IOKYMEHTAINIO, CBA3aHHYIO C
Npo(deccHOHANBLHON 1eATETBHOCTHIO, B COOTBETCTBHH C I€fiCTBYIOIIMMH HOPMATHBHBIMH JOKYMEHTAMH B COOTBETCTBYHOLIEH
oTpacau

OIIK-7.3: IIpuMeHsieT OCHOBHbIE CTAHAAPTHI 0(POPMJICHUA KOHCTPYKTOPCKOM JOKYMEHTALUM

YMmerhb:

OIIK-7.3-Y1 npuMeHsTh JeHCTBYIOIINE CTAHAAPTHI IO O(OPMIICHUIO TEXHUYECKOH JJOKYMEHTAlU!

OIIK-2: Cnioco6eH MOHUMATH NPUHIUIBI PA00THI COBPeMeHHbIX HHGOPMAIMOHHBIX TEXHOJIOTHI H UCIOJIb30BATh HX JJIs
pelieHust 3a1a4 nNpogeccHoHATbHOM eATeIbHOCTH, yYaCTBOBATh B IPOEKTHPOBAHUH M Pa3padoTKe TEXHHYECKHX 00bEKTOB,
CHCTEM H TeXHOJIOTHYeCKHX MPOLecCoB ¢ Y4eTOM 3IKOHOMHYECKHX, IKOJOTMYeCKHX H COLMAJILHBIX OTPAHHYCHH I

OIIK-2.3: IIpumeHsieT cOBpeMeHHbIe MeTOAbI IPOEKTUPOBAHUSA NMPH Pa3padoTKe TEXHNYECKUX 00BEKTOB /JIsl pellleHus 3a1a4
npogeccuoHaANIbHOI J1eSITeTbHOCTH

YMmeThb:

OIIK-2.3-Y2 BbIOUpaTh panoHaIbHBIE CIIOCOOBI pelIeHus MPOPEeCCHOHANBHBIX 33/1a4, pa3padaThIBasi YEPTEXKU U APYTHe
rpaduaeckue JOKyMEHTH B PyYHOM U KOMIIBIOTEPHOM BapHaHTE

YK-3: Cnocoden 3¢ pekTHBHO 00MEHUBATHCA HH(pOpMaLMeid, HaesiMH, MPO0JIeMaMH U PellIeHUSIMU ¢ MHKEHEPHbIM
€0001eCTBOM 1 0011eCTBOM B 11€J10M, OCYIIeCTBJISATh CONUATBHOE B3aMMO/IeliCTBHE H PeaJu30BbIBATH CBOIO POJIb B KOMaH/e

YK-3.2: OcymectBisier 00MeH uHpopmanmeil B npodeccioHaIbHOM coo01IecTBe U 001ecTBe B LeJIOM

YMmeTh:

YK-3.2-Y1 ucnosib30BaTh MpU PEIICHUU MOCTABICHHBIX 3a/1a4 JIOTHYECKOE TBOPUYECKOE, CUCTEMHOE MBIIIICHHE

OIIK-2: Cnioco0eH MOHMMATH NPUHUUIIBI PA00THI COBpeMeHHbIX HHPOPMALMOHHBIX TEXHOJIOTHH M MCIOJIb30BAThH UX LI
pelieHMs 32124 NPo¢ecCHOHATBHOI 1eATeTbHOCTH, YYACTBOBATH B MPOEKTHPOBAHNHU U Pa3padoTke TEXHUYECKHX 00bEKTOB,
CHCTEeM M TEXHOJIOTHYeCKHX MPOLECCOB € Y4eTOM 3KOHOMHYECKHX, IKOJOTHYeCKHX H COIMAIbHBIX OTPaHNYeHHIT

OIIK-2.3: IIpumeHsieT cOBpeMeHHbIe METOAbI IPOEKTUPOBAHMS MPH Pa3padoTKe TEXHHYECKUX 00BEKTOB /1JIs1 pellleHusl 3a1ay4
npogeccuoHaANbHOI 1esITeTbHOCTH

YMmerThb:

OIIK-2.3-Y1 BBINOJNHSITH ¥ YUTATh TEXHUUECKHUE YEPTEIKH JACTANICH U AIEMEHTOB KOHCTPYKIHHA

OIIK-7: Crioco0eH aHAIU3UPOBATDH, COCTABJIATH U IPUMEHSATH TEXHMYECKYI0O JOKYMEHTAIUI0, CBSI3AHHYIO €
npodeccHoHATBHOI 1eTeJbHOCThIO, B COOTBETCTBHH C 1efiCTBYIOIIMMH HOPMATHBHBIMHU JOKYMEHTAMH B COOTBETCTBYIOLIeii
oTpacan

OIIK-7.3: [IpuMeHsieT OCHOBHbIE CTAHAAPTHI 0(pOPMIIEHHSA KOHCTPYKTOPCKOI JOKYMEHTalM!

Buaagernb:

OIIK-7.3-B1 HaBeikamu oopmieHus rpadudeckoil mHGopManmu B cooTBeTcTBHH ¢ TpeboBanusmu ECK/]

OIIK-2: Cnioco6eH MOHUMATh NPUHIHUIBI PA00THI COBPeMeHHbIX HH(GOPMALMOHHBIX TEXHOJIOTHIl M HCIOJb30BATH X 1A
pewieHust 3a1a4 nNpogecCUOHAIBLHOM 1eATeJbHOCTH, YYACTBOBATH B POEKTHUPOBAHMH U Pa3padoTKe TeXHMYEeCKUX 00beKTOB,
CHCTEM H TeXHOJIOTHYeCKHX MPOLeccoB ¢ YYeTOM IKOHOMHYECKHX, IKOJOTMYeCKHX H COLMAJILHBIX OTPAHUYeHH I

OIIK-2.3: [IpuMeHsieT cOBpeMeHHbIe MeTO/Ibl NPOEKTHPOBAHUS NPH Pa3padoTKe TeXHHYECKHX 00BEKTOB /ISl pellleHus 3a1a4
Nnpo¢ecCHOHAIBLHOM JeATeTbHOCTH

Baagernb:

OIIK-2.3-B1 npuknaaaeiMu rpadideCKUMH IPOrpaMMaMHU st pa3padOTKH U 0(OPMIIEHUS YepTeXel N TEXHUUECKOH
JTIOKYMEHTAIIH

YK-3: Cnoco6eH 3¢ pexTuBHO 00MeHUBaTHCSl HHOpManueii, uaessMu, NPod1eMaMHU U PellleHUSIMHM ¢ HHKeHEePHBIM
€0001eCTBOM U 00111eCTBOM B 11€J10M, OCYLIEeCTBJIATh CONMATbHOE B3aHMO/ICHCTBHE H PEaIN30BbIBATH CBOIO POJIb B KOMaH/Ie

YK-3.2: OcymecTBisieT 00MeH nndgopmanueii B npodeccHOHAIBLHOM CO00IeCTBE U 001I[eCTBE B 11€JI0M

Baagernb:

VYK-3.2-B1 cnocobamu xpaHeHus ¥ niepeadn HHPOpMaIUn

4. CTPYKTYPA U COOJEP)KAHUE

Kon HaumenoBanue pazaenos u TeM /Buj 3ansitust/ | Cemectp /| Hacos | Komneren- | Jlutepatypa | IIlpumeuanue
3aHATHA Kypc 107071 H 3L
pecypchbl
Pa3nen 1. OcHoBbI 00pa3oBaHus YepTeka




1.1

Cognepxanne ECKJI

Mertop! mpoerpoBaHus

KomrmekcHelit uepTex

CriocoObI TOCTPOCHUS HEOCTAOIEH TPOCKITUH
TOYKH

TIpoenmpoBanue MPSAMBIX JIHHUH 00IIEro U
YaCTHOTO TMOJIOXKECHHUS

Konkypupyromme Touku

BsanmMHOe pacronokeHne IpsAMbIX JTHHAN /JIex/

OIIK-7.3

J1.1
JI1.2J12.1J13.1
013233

1.2

WHcTpyMeHTBI, KOMaH/Ibl, onepanuu, Gopmarsl,
3aIl0JJHEHNE OCHOBHOM HaIHCH, COXpaHEHHE
JIOKYMEHTOB

IToctpoenne 2D ueptexxaB CAIIP "KOMIIAC-

3D" /Ip/

VK-3.2
OIIK-2.3
OIIK-7.3

J1.1
JI1.2J12.1J13.1
013233

Pa3znea 2. Ilinockoctu. Ilo3uunoHHbIE U
MeTpHYecKHe 3a1a4u

2.1

[T10cKOCTH OOIIETO U YACTHOTO TOJIOKCHHUS
[puHAUTEKHOCTE TOYKH M IHHAY TTIOCKOCTH
['aBHBIE JIMHAY TUIOCKOCTH

BzauMmHOe pacronoxeHue npsMoi U MIOCKOCTH
B3anMHO€E pacrosioKeHne IOCKOCTEH

MeTton npeobpaszoBanus uepTexa. OnpeneneHue
HATYPATLHOM BEJMYNHBI OTPE3KA M YTIIOB €0
HAKJIOHA K TUTOCKOCTSAM MPOEKIIUt

MeTton npeobpaszoBanus uepTexa. OnpeneneHue
HATYPAILHOM BEJTMYNHBI TUIOCKOCTH U YTJIOB €€
HAKJIOHA K IUIOCKOCTSAM mpoekuuii /JIex/

OIlIK-7.3

J1.1
JI1.2J12.1J13.1
019233

2.2

[Moctpoenue 3D moaenu GUrypsl 1o yKa3zaHHBIM
pasmepam B Kommac 3D /IIp/

VK-3.2
OIIK-2.3

J1.1
JI1.2J12.1J13.1
019233

2.3

CamocrositesnsHOE n3yueHne Matepuana /Cp/

YK-3.2
OIlK-2.3
OIIK-7.3

J1.1
JI1.2J12.1J13.1
213233

Paznen 3. IloBepxHocTH. IIpuHagIeKHOCTD
TOYKHU ¥ JIMHUHU NoBepXxHOocTH. Onpenenenne
HATYPAJIbHOI BeJIMYMHBI CeYeHUsI

3.1

Knaccudukarnus moBepxaocren

Crioco0bl 3aJaHus TPAHHBIX TOBEPXHOCTEHA.
IIpuHa IeKHOCTh TOUKU U IUHUU TPAHHON
MOBEPXHOCTH. HaKJIOHHBIE TOBEPXHOCTH
OnpeneneHne HATypaIbHOW BEINYUHBI CEUCHUS
MPU3MBI, TUPAMHU/IBI

Crioco0b1 3a/1aHusT TOBEPXHOCTEH BpalieHusl.
[IprHaAIEKHOCTH TOYKH W JIMHUH TOBEPXHOCTH
BpaueHus. HakiioHHbIe TOBEPXHOCTU
OnpezneneHne HATypAIbHOW BEINYMHBI CEUCHUS
IWJIMHApPa, KOHyca, chepsl, Topa

OnpezeneHne HATYPAITbHOW BEUYUHBI (HUTYPBI
ceueHust mojenu /JIex/

OIIK-7.3

J1.1
JI1.2J12.1J13.1
213233

3.2

3D MonenupoBaHue, HHCTPYMEHTBI, KOMaH/IbI.
IToctpoenue 3D monenu purypsl 1O yKa3aHHBIM
pasmepawm. [lepeon 3D monenu B 2D yepTex Ha
dbopmar A3.

[TocTpoenue Tpex n300pakeHu GUrypsl,
miockoro ceuenus. IlpocraHoBKa pasMepHBIX
i /Tp/

YK-3.2
OIIK-2.3
OIIK-7.3

J1.1
JI1.2J12.1J13.1
013233

3.3

[MoaroroBka k npakTuieckomy 3aHsturo /Cp/

YK-3.2
OIIK-2.3
OIIK-7.3

J1.1
JI1.2J12.1J13.1
013233

Pa3nen 4. JIuHuu nepecevyeHusi MOBEPXHOCTEMH




4.1 Crnioco0 nmocTpoeHus JIMHUN TIepeceueHUs 2 OIIK-7.3 J1.1
TTOBEPXHOCTEH, O7THA U3 KOTOPHIX SIBIIICTCS JI1.2J12.1J13.1
Ipoenupyouen 219233
Croco6 BCITOMOTaTeNbHBIX CEKYIIUX MI0CKOCTEH
Crioco6 chep /Jlex/

4.2 Cosznanue 3D Mozaenu ABYX NMepeceKaronIuXcst 4 YK-3.2 J1.1
nosepxHocrteil. Ilepeson 3D monenu B 2D yepTex OIlK-2.3 |JI1.2J12.1J13.1
Ha ¢opmat A3 B CAIIP "Kommac 3D" /TIp/ OIIK-7.3 213233

4.3 CamocrostensHoe n3yueHne matepuana /Cp/ 1 YK-3.2 J1.1

OIIK-2.3 |JI1.2J12.1J13.1
OIIK-7.3 313233
Pa3zpnea 5. Harnsauslie uzoopaxenus. Objactb
WX NPUMeHEHHs], MPAaBUJIA UX MOCTPOEHHSI

5.1 IloHsATHE BUJOB U UX PACIIOJIOKEHHUE Ha MJIOCKOCTU 2 OIIK-7.3 J1.1
yepTexa. JJonoHuTensHbIE M MECTHBIE BUIBI JI1.2J12.1J13.1
Pa3pessl IpocThIe U CI0XKHBIE 919233
Omnpenenenre HaTypaJIbHOM BETUYHUHBI (PUTYDBI
CEUYCHUS MOJIEIN C OTBEPCTHSIMU
AxcoHoMmeTpudeckue npoekuuu /Jlex/

5.2 [Moctpoenue 3D moaenu Gpurypsl 10 YK-3.2 J1.1
ITepeBox 3D mozmenu B ueptex Ha popmat A3. OIlK-2.3 |JI11.2J12.1J13.1
KommoHoBKka Tpex BuoB Ha popmare. Beidoop OIIK-7.3 2132533
MaciTaoa.

ITocTpoeHue MPOCTOTO U CII0XKHOTO CTYNEHYATOTO

pa3pe3oB.

INocTpoeHne HaTYpaIbHON BETMYMHBI HAKIIOHHOTO

CCUCHUSL.

[IpocTaHoBKa pa3MepHBIX JIMHUM.

AKCOHOMETpHYECKas MPOEKIINS TEJIA C BBIPE30M

OJIHOH YeTBEPTH

3armoHeHHE OCHOBHOW HaAMMCH Ha yepTexax /IIp/

5.3 CamocrosTenbHoe n3yueHue marepuaia /Cp/ 0,5 YK-3.2 J1.1

OIlK-2.3 |JI11.2J12.1J13.1
OIIK-7.3 013233

Pasnen 6. PazbeMHble U Hepa3beMHbIe

coeanHeHMs1. Pe3b0bl, X H300paxkeHue

6.1 Pazvemuble coennHenus. Pe3nObl, nx 2 OIIK-7.3 J1.1
nzobpaxenue, oboznadenne. CoeMHEHNE AeTanei JI1.2J12.1J13.1
[IpY [IOMOILUM CTaHJAPTHBIX AeTaneil. Hepazbemubie 213233
COoeIMHEeHUs, NX N300pakeHne 1 0003HAUCHHE
/JTex/

6.2 Bunbl HepazbeMHBIX COEMHEHUH, YEPTEXKU 8 VK-3.2 JI1.1
HEPa3bEMHBIX COCAMHEHHH, 0003HAYCHUE I10 OIIK-2.3 |(JI1.2J12.1J13.1
craugapry /IIp/ OIIK-7.3 2132233

6.3 CamocrosiTenbHoe n3yueHue marepuaia /Cp/ 0,5 YK-3.2 J1.1

OIlK-2.3 |JI1.2J12.1J13.1
OIIK-7.3 313233
Pa3gen 7. dckusnpoBanue geraneii ¢ HATypbI

7.1 Brimonnenue ¢ Hatypsl 5cku3oB. [lopsaok 2 OIIK-7.3 J1.1
BBITTOJTHEHHS ACKU3a JIETalIH, TPEOOBAaHUS K JI1.2J12.1J13.1
3cKH3aM JieTaneld. Beibop rimaBHOro BUia, paspessl, 019233
pasmepsr /JIex/

7.2 MonenupoBanue o 3ckuzam B Komnac 3D. 8 YK-3.2 J1.1
ITonyyenue miI0CKOro 4epTexa mo MoJeNu B OIlK-2.3 |JI1.2J12.1J13.1
Kommac 3D /TIp/ OIIK-7.3 313233

Pazgen 8. M300pakenne cOOPOYHBIX eIUHMIL;
AeTaJIMPOBaHUE COOPOYHOI0 YepTexa




8.1 VY CII0BHOCTH M yHPOLIEHHS MPU BBITOJIHEHUN 2 2 OIIK-7.3 J1.1
cOopouHoro ueprexa. Hanecenue HomepoB JI1.2J12.1J13.1
MO3UIMH U Pa3MepOB COOPOYHOTO YepTEkKa. 219233
[NocnenoBaTenbHOCTD BBIYCPUUBAHHS COOPOYHOTO
yeprexa. [IpaBuna opopmnenns cnenupukannu

/JTex/
8.2 JeranupoBanue coopounoro yeprexa /I1p/ 2 8 YK-3.2 JI1.1
OIlK-2.3 |JI1.2J12.1J13.1
OIIK-7.3 213233
8.3 CaMocToATenbHOE U3YUCHHE MaTepHala u 2 1 VK-3.2 JI1.1
MOATOTOBKA K 3Kk3ameny /Cp/ OIlIK-2.3 |JI1.2J12.1J13.1
OIIK-7.3 313233
8.4 Ok3ameH /Jk3ameH/ 2 27 YK-3.2 J1.1

OIlK-2.3 |JI1.2J12.1J13.1
OIIK-7.3 019233

5. ®OHJl OHEHOYHBIX MATEPHUAJIOB

5.1. Bonnpocsl AJ1 caMOCTOSITEIbHOI MOJATOTOBKM K 3K3aMeHY (3a4€Ty ¢ OLleHKOii)

. Marepuasibl, ”HCTpYMEHTBI ¥ IPUHAJISKHOCTH JUIst rpaduueckoro ohopMIIeHUs YepTexKen.

. Tocynapcteennsie ctangaptel ECKJI. Buasr ueptexeii.

. [IpaBuna oopmiieHns yepTexen.

. YKIIOH, KOHYCHOCTb, CONpsbkeHHe. KpuBble THHHIN.

. Macmtabsl uepTexen.

. IIpaBuia HaHECEHUS pa3MepoB.

. Merozp! rpadudeckux M300pakeHNi — YepTek, pUCYHOK. [IpenMyIecTBa 1 HEIOCTATKN OPTOTOHATIBHBIX K AaKCOHOMETPHUECKUX
IIPOEKLIMH.

8. IIpsiMoyronbHBIE TPOEKINH. PacronoxeHne BUOB U NX Ha3BaHUS.

9. Pa3pesnl ux HazHaueHue U pasHoBHAHOCTH. OO03HaUeHHE pa3pe3oB Ha yepTexe. OdopmiieHne pa3pe30B Ha YepTeKe.

10. Ceuenns. Bugpl. OcOOCHHOCTH MX BBIITOTHEHUS M O(OPMIICHHS Ha YePTEKe.

11. AkcoHOMETpHYECKHE POEKIUH: UX TEOMETPUIECKUI CMBICI, HA3HAYE€HHE ¥ NPUMEHEHNE B MAIlTHHOCTPOUTEIHHOM YEPUCHUH,
CTaHJapTHBIE UX BHUIBL.

12. AKCOHOMETPHYECKHE NPOEKIUH OKPYKHOCTEH. X MOCTPOEHHS AJIsl CTAHJAPTHBIX aKCOHOMETPHUYECKUX TPOSKITHH.

13. IIpuOamxeHHbIe TOCTPOCHUS aKCOHOMETPUIECKHX MPOEKIIUI OKpY)KHOCTEH (0OBaJIOB BMECTO JUIUIICOB).

14. IIpaBuia IITPUXOBKU Pa3pe30B B aKCOHOMETPHUH.

15. TexHn4eckuit pUCYHOK U ero Ha3HaueHHe. IloaroroBka pabouero Mecra At prcoBaHus. PucoBanue miockux Guryp,
TEOMETPUUYECKUX TeJl, MOJEIICH U IeTalleH.

16. [IpuHsATHE B TEXHUYECKOM PHCOBAHUH YCIOBHOCTEH IJIs Ilepeiaun 00beMa H300paKeHHOTo ITpeaMeTa (HalpaBieHNe CBETOBBIX
JIy4ei, pacripocTpaHeHHe CBEeTOTEeHH Ha MHOTOTPaHHHUKAX W Ha Tenax BpaieHus). KoHrpact, peduiekc, 611K, IepexoHbIe TOHA.
17. Meroauka nepeady CBETOTEHH Ha TEXHUYECKOM PHCYHKE, papUpOBKa, MITPUXOBKA.

18. TexHUYECKHUII PUCYHOK JETalu C HaTyphl (BEIOOP IIABHOTO BUJA, BUJIa aKCOHOMETPHUH, TOCTPOSHUE KPOKa U KOMIIaHOBKA
pHUCyHKa Ha ¢opmare).

19. BunTroBas uHMs, €€ IpUMEHEHNEe B TexHHKe. OCHOBHBIC apaMeTpbl BUHTOBOH JIMHUH (IIar, X0/, yTroJl Mo JbeMa BUHTOBOH
JIUHWH U TIP.).

20. ITocTpoeHue BUHTOBOM NMHUU Ha dyepTexe. CeueHue BUHTA MIOCKOCTBIO, IEPHIEHIUKYIISIPHON €r0 OCH.

21. MHoOro3axoiHble BUHTOBbIE TUHUH. [ eoMeTpudeckuii U (PU3HMIECKUN CMBICT MHOT03aX0IHOCTH Pe3r0. JIeBbIie 1 TpaBbie pe3bObI.
22. YcnoBHble 0003HaUEHHS pe3b0 Ha CTEPXKHE M OTBEPCTHH. JloIycKaeMble YIPOIIEHHs IPH BEIYEPUUBAHUY JAeTallel ¢ pe3p0oit Ha
gepTexe.

23. M3o0pakeHue Ha YepTekax pe3bOOBBIX COSNMHEHUH B cOope.

24. YcoBHbBIE COOTHOIICHHMS /I BEIYEPUUBAHUS OOJNTOBBIX M IIHMIEYHBIX cOeMHEHMH. JlommyckaeMble IPU 3TOM YIPOIIEeHHs Ha
gepTexe.

25. O6o3Ha4YeHNe THIIA U pa3Mepa pe3b0 Ha YepTexkax OTAEIbHBIX JeTajleid U COOPOYHBIX Y3JI0B.

26. OcobeHHOCTH BEIYEPUYNBAHNSA 1 0003HAUCHHS Ha YepTeKe HEKOTOPHIX pe3b0 (JIEBBIX, MHOT03aX0IHBIX, KOHUIECKHX H JP.).

27. OCHOBHBIE CBEJICHUSI O BEIYEPUMBAHNH HEPa3beMHbIX coequHEeHUH. CBapKa U ee BUbI, YCIOBHBIE 0003HAYECHNUS LIIBOB.
BeruepunBanue cBapHbBIX J€Tajell B OTJEIbHOCTH U HA COOPOYHOM YepTEXKeE.

28. Paboune 4epTeku HMIMHAPUIECKIX 3yOUaThIX Iepeiady, KOHMYECKHX 3y09aThIX rmepeaay.

29. Meroauka 3aMepa U IPOCTaHOBKU Pa3MepOB, ONpPEAeIeHUE MOy, 1ara U mp. napaMeTpoB.

30. Hanecenue Ha gepTex 0003HaUYCHHUS YUCTOTH 00PaOOTKH OBEPXHOCTEH M HAJIHCEH, OTPEACISIONINX OTACIKY U TEPMUUECKYIO
00paboTKy.

31. Kimaccel TogHOCTH (00IIME CBEACHHUS) U TIOHATHE O TIOCaIKaX. 3a30Pbl, HATATH.

32. TloHATHE O JOITyCKaX.

33. 3HaKOMCTBO ¢ 0003HAYECHHUSIMH JIOITYCKOB U ITOCAI0K Ha YepPTEkax.

34. TpeboBaHus, IPEABSIBISIEMBIE K 3CKU3aM U TIPUEMBI HX BBITOJTHCHUSI.

35. Ilpuemsl oOMepa eTase.
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36. TunuyHbBIE 3JIEMEHTHI JEeTaJICH.

37. HaneceHune pa3MepoB Ha dCKH3aX.

38. YcioBHbIEe 3HaKK U HAAMCH Ha paboueM dyepTexe (ICKHU3e) JeTallu.

39. YcnoBHBIE 0003HAYCHHUS HA YepTekKax (ICKU3ax) HEKOTOPHIX YacTO BCTPEUAONUXCcs AeTanei (MpyKuH, 3y0UaThIX KoJiec u 1p.).
40. CymHoCTh COOpPOYHOTO YePTEkKa, €r0 HA3HAUCHUE U 3a/1au.

41. ITopsAmok BBITOJIHEHUS YepTekel 00IIeTo BUIa U COOPOIHBIX YEPTEkKEH ¢ HATYPHI.

42. Cneundukamnyst. [IpaBnira HanMMEHOBAaHHUS eTaleil U 3aIUCH X B crienubuKamy. Bo3MoKHbIC BAPHAHTHI PACIIONOKCHHS
cnenudUKanuy Ha COOPOYHOM YepPTEKeE.

43. Pa3pe3bl u cedeHHs Ha COOPOYHBIX UepTekKax.

44. YCIOBHOCTH H YIIPOLICHNUS, PUMEHsIEeMble Ha COOPOYHBIX YepTEKax.

45. IIpocTaHOBKa pa3MepOB Ha COOPOUYHBIX YEPTEIKAX M MPABHIIA UX ODOPMIICHHS.

46. Iopsiok uTeHns1 COOPOUHBIX YEPTEKEH.

47. JletanupoBaHue cOOPOYHBIX YepPTEKEH.

48. Pabounii uepTex JAeTaim.

49. BeIOOp I1aBHOTO BHJIA U KOJIWYECTBA N300paKeHNI Ha YepTexe.

50. YCIIoBHOCTH ¥ YIPOIICHHS, TPUMCEHSIEMbIE Ha pab0ovHX depTeKax.

51. Hanecenue Ha uepTesx 0003HaYeHUSI YUCTOTH 00pabOTKM MOBEPXHOCTEH W HaANUCEH, ONPEIEIISIFOINX OTIACIKY  TEPMHYECKYIO
00paboTKy.

52. [IpenensHbIe OTKIOHEHHS (DOPMBI U PACIIONIOKEHHS TOBEPXHOCTH.

53. Kiaccobl To4HOCTH (00111ME CBEICHUS) U MIOHSATHE O TIOCaaKaxX. 3a30Pbl, HATATH.

54. [lonsATHe 0 AOIyCKaXx.

55. O603Ha4eHUAMH JIOITyCKOB U NTOCAJOK Ha YepTEexkax.

56. CxeMbl MaIIMH U MEXAHU3MOB.

57. Kunematuueckme CXeMbl, YCIIOBHbIE 0003HaYeHUsI, TIPAaBHJIa UX BBITOJHEHUS U O(OPMIICHUSL.

58. DnekTpuuecKkre CXeMbl, YCIIOBHbIE 0003HaYEHUsI, TIPaBHJIa UX BBIITOJHEHUS U 0(OPMIICHUSL.

59. l'uopaBaMYecKe CXEMBI, yCIOBHBIE 0003HAYCHNS, IPABIJIA UX BHITIOTHEHUS U 0(pOpMIICHUS.

60. Mcnonp30BaHue KOMIBIOTEPA MPU BBIOJIHEHUH YePTEKEH.

5.2. [lepeyens padoT, BHINOJHAEMBbIX IO JUCHHILINHE (MoayJ 10, pakTuke, HUP) - 3cce, pedpepaTsbl, npakTHUEeCKHE U
DacyeTHO-rpaduyeckne DAGOTHI. KVDCOBbIE DA0OTHI. MDOEKTHI W 1ID.

1. KontposbHas padota 1 «Yeprex 31eMeHTapHOM JeTalld — MPOKIAIKI.

5.3. OneHo4HbIe MaTEePHAJIbI, HCIIOJIb3YyeMble VISl IK3aMeHa (onucaHue OMJ1eTOB, TECTOB M T.IL.)

O1eHOYHBIE CPEJICTBA JUIS IPOBEACHHS IPOMEXKYTOYHO aTTECTAIIMM CTYJCHTOB 110 IUCHHUILIMHE BKIIIOYAET B ce0sl: epeueHb
BOIIPOCOB K 9K3aMeHy U KpUTEPHH (HOPMUPOBAHUS OLCHOK; OLIEHOYHBIC CPECTBA I OLICHKH TeKYyILIEH yCIeBaeMOCTH CTYACHTOB
(cobecenoBanme npy 3amuTe Ta00PATOPHBIX padboT)

5.4. MeToauka olleHKH 0CBOEHUsI AUCUMILIMHBI (MoayJasi, npakTuku. HUP)

IIIKAJIA OLIEHUBAHU ST JOMAIITHUX 3AJAHUM:

OrieHka "3auTeHo" - 3a/1aHKs BBITIOJIHEHBI IOJIHOCTHIO, 33/1a41 peIaeT BEPHO, 3HAET OCHOBHBIE ()OPMYJIBI M 3aKOHBI.

OueHka "He 3a4TeHO" - 3aJaHUS BBIIOJIHEHBI HE B IOJTHOM 00bEeMe, IOIYIICHBI OIIMOKY B PELICHHH 33134 ¥ 3HAHUS OCHOBHBIX
(dhopMyJ 1 3aKOHOB. .

HIKAJIA OUEHUBAHM A ITIPOMEXYTOUYHOU ATTECTALIMU:

«OTJIMYHOY» — CTYACHT IMOKa3bIBACT INIyOOKHE, HCUEPIIBIBAIOIINE 3HAHKS B 00beMe NIPOHACHHON MPOrpaMMBl, YBEPEHHO JIEHCTBYET MO
MIPUMEHEHHIO TTOJIyYSHHbBIX 3HAHUI1 Ha PAKTHKEe, FPaMOTHO U JIOTHYECKU CTPOIHO U3NaraeT MaTepHal Npu OTBETe, yMeeT
(bOpMyITMPOBATE BBIBOJIBI U3 H3JI0KEHHOTO TEOPETHYECKOT0 MaTepHaa, 3HaeT JOMOIHUTEILHO PEKOMEHIOBaHHYIO JINTEPATYpPY;
«XOPOILLIO» — CTY/ICHT TI0Ka3bIBAaET TBEP/IbIE U JIOCTATOYHO MOJIHbIC 3HAHUS B 00beMe MPOHCHHOM [TPOrpaMMBbl, A0ITyCKaeT
HE3HAYHUTENbHBIC OLIMOKH IIPH OCBEIICHUH 3aJaHHBIX BOIIPOCOB, NIPABMIIBHO JICHCTBYET [0 IPHUMEHEHHUIO 3HAHUI HA IIPAKTHKE, YETKO
u3JlaraeT MaTepua;

«yJIOBJICTBOPHUTEIILHO» — CTY/ICHT ITOKa3bIBACT 3HAHUSI B 00beMe NPOWACHHOM MPOrpaMMBbl, OTBETHI H3JIaraeT XOTs U C OIIHOKaMH, HO
YBEPEHHO HCIIPABISIEMBIMH IOCJIE JOTOJIHUTEIBHBIX U HABOSIIMX BOIPOCOB, IPABWIILHO AEHCTBYET 110 NPUMEHEHUIO 3HAHUH Ha
MIPaKTHKE;

«HEYJIOBJIETBOPUTEIHHO» — CTYJICHT JIOIyCKaeT rpyOble OmMOKN B OTBETE, HE IOHUMAET CYIHOCTH M3JIaraéMoro BOIpoca, He yMeeT
MPUMEHSTh 3HAHUS HA MPAKTHUKE, a€T HETIOJIHbIE OTBETHI HA JIOTIOJHUTEIbHBIC i HABO/SIINE BOIIPOCHI.

6. YYHEBHO-METOJUYECKOE 1 THOOPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemasi iuTeparypa

6.1.1. OcHoBHAs INTepaTypa

ABTOpLI, COCTaBUTCIIN

3ariaBue

Bubnuoreka

W3naTenscTBO, TOI

JI1.1 |Kyuepses B.B.,
Mokxkpenosa JI.O.

WNmxenepHas rpaduka:
VYuebHoe nmocodue

Meroanueckue mocooust

Mocksa, 1993

JI1.2 [Yexkmapes A.P.
Yexmapés A.A

WuxenepHas rpaduka:
y4eOHUK

ONEeKTPOHHBIN KaTauor

Mocksa Bricmas mikona, 1988

6.1.2. JlonoJiHUTEIbHAS JINTEpATypa




ABTOpBI, COCTaBUTENH 3armaBue Bubnuoreka H3parenbCcTBO, TOI

JI2.1 |Hertsapes B.M. WuxeHepHas U KOMIbIOTEPHAsA | DIEKTPOHHBIN KaTauor Mocksa Akagemus, 2012
Hertspes B.M,, rpaduka: y4eOHUK
3arsuipHMKOBaA B.I1.

6.1.3. MeTtonnieckne pa3padoTKu

ABTOpLI, COCTaBUTCIIN 3arnaBue bubnnoreka I/ISZ[aTeJ'II)CTBO, roa

JI3.1 |Jletun A.C. KommnerotepHas rpaduka: ONEeKTPOHHBIN KaTauor Mocksa @OPYM, 2007
yueOHoe nocobue

6.2. Ilepeyennb pecypcoB HHGOPMALMOHHO-TeJIEKOMMYHUKaMOHHOM ceTH «HTepHeT»

31 |Hayunas smekrponnas 6ubnnoreka https:/elibrary.ru |https://elibrary.ru

32  |Onexrponnas 6ubimoreka MUCHC http:/lib.misis.ru  |http:/lib.misis.ru

3 DBC YHuBepcuteTckas OMOIHOTEKA OHJIANH http://biblioclub.ru
http://biblioclub.ru

6.3 IlepeyeHb NPOrpaMMHOIO oOecreYeHust

1.1 |Kommac-3D

11.2 | Microsoft Office

I1.3 | Microsoft Teams

6.4. Hepeqeﬂb I/IH(l)OpMa]_[l/IOHHLIX CIIPABOYHBIX CUCTEM U npotbeccnonam,m,lx 0a3 JAHHBIX

H.1 |Hayunas snextponHas Oubmuoreka https://elibrary.ru

N.2 |Onekrponnas 6ubmmorexa MUCuC http://lib.misis.ru

N.3 |3bC YHuBepcurerckas 6ubnnoreka onmnaifd http://biblioclub.ru

N.4 |Poccuiickas miardopma oTKpsITOro 06paszosanus http://openedu.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. Haznauenue OcHarieHue
5 WmwxenepHas u komnplotepHas rpaduka  |Komrmiekr yueOHOM Mebenu Ha 16 MOCaJoyHBIX MECT C
KOMITBIOTEDAMU. TIDOEKTOD. 3KDAH, WHTEDAKTUBHAS JIOCKA
11 WwxenepHas u komnplotepHas rpadpuka |30 nocamounsix mecT, juHradoHHoe oOopynoBanue, 15
KOMITBIOTEDOB  JUIA  CTV/IGHTOB. | KOMIBIOTED s
6 WmxepeHas 1 KOMIIbIOTEpHasl rpaduka KommbroTepsl, 10CTYI K HHTEPHETY

8. METOINYECKHUE YKA3AHUA JJIA OBYYAIOINUXCA

O0beM 3HaHUi, KOTOpBIE HEOOXOANMO YCBOUTD NP N3yUYSHNUH yueOHOH JUCIUILIMHBL, onpesensercs GeaepanbHbIM
rOCYAapCTBEHHBIM 00pa3zoBaTenbHbIM cTannapToM (PI'OC), KoTopsIii onpenenseT rocy 1apcTBeHHbIE TPEOOBAHUS K MUHUMYMY
COJIeprKaHus 3HAHUH M yPOBHIO ITOJI'OTOBKH BBIITyCKHHUKA O AUCHUIUINHE. OOpa3oBaTeIbHbIE Pe3YIbTaThl OCBOCHHS AUCIUILUINHEI,
COOTBETCTBYIOIINE ONpPENeSICHHBIM KoMIeTeHIIsIM coritacHo PI'OC, npuBeneHb! B Havyase HacTosmeil mporpammel. Conepikannue
TeM y4eOHOH JUCIUIIIMHBI ¥ TEM JIAOOPATOPHBIX MPAKTUKYMOB U MPAKTHUECKHUX 3aHATHH NPUBEICHBI B IPOrpaMMe. ITHM
OTIPEIETISIFOTCSl MUHUMAJIbHBIE 3HAHMS, KOTOPBIE CTYJICHT JJOJDKEH IEMOHCTPHUPOBATH 1TOCIIE U3YUEHHs AUCIMIUIMHBL. M TOroBhIM
KOHTPOJIEM TI0 TUCIUILIMHE SBISIETCS 9K3aMeH. DK3aMeH ITPOBOANTCS ayANTOPHO MO MHAMBUAYaJIbHBIM OmiietaMm. st ycrienHoi
MOJITOTOBKH K HTOTOBOMY KOHTPOJIIO ITPEAJIaraeTcsl BBIIOIHNTD CICAYIONINE MEPOIPHUSTHS: CHCTEMAaTHIECKH IIPOpadaThIBaTh
JIEKIIMOHHBII MaTepuall IpH NOATOTOBKE K MPAKTHUECKUM H J1a00PATOPHBIM 3aHATHAM; BHITIOJIHHUTH J1a00OpaTOpHBIE pabOTHI IO BCEM
TEeMaM JUCLUIUINHBI (BBIIIOJIHEHUE J1a00PaTOPHBIX padoT MpeaycMaTpUBAET 3aII0JHEHHE OTUYETOB, KOTOPBIE COCTABIISIOTCS B
JIEKTPOHHOM BHUJI€); 3aIIUTHTH JJaOopaTopHbIe paboThl IO BCEM T€MaM JUCHUILIMHBL. 3aluTa MPOBOAUTCS B BHJIE COOECET0BaHMUS




