[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaumsa o Bnagenbue:
OWO: Makcnmos Anekceit bopMMIHCTEPCTBO HAYKM M BBICIIEIO OBPA3OBAHMS POCCUMCKOM ®EJEPALINA

LlomkHocTb: AMpekggR HeBADTRYRYE 190 AP B R IO ECAEH R 1OMHOE OBPA3OBATEJIBHOE YUPEXK/EHUE BBICIIETO OFPA3OBAHMS
[ata nognucanus: 28.10.2023 14:37:07

Vinkansibii nporpavmnii knioy:  «MOCKOBCKHUH NOJIMTEXHUYECKUI1 YHUBEPCUTET»
8db180d1a3f02ac9e6052125672742735¢18b1ds  (MOCKOBCKHU MOJIUATEX)

(DaKYJIBTeT MaIIMHOCTPOCHUA

- /E.B. Cagonos/

2023 r.

PABOYASA ITPOT'PAMMA JIMCIUAITINHBI

«HKeHepHasd U KOMIIbIOTEpPHad rpaduka»

Hanpasnenue noarotoBku
27.03.05 «MHHOBAaTHKA»

OO6pazoBaTtenbHas mporpaMmma (IpoQIb MOATOTOBKH)
«AIMTUBHBIE TEXHOJIOTHID)

KBanudukanus (crerneHb) BEITyCKHUKA
bakanasp

dopma 00ydeHus
Ounas

Mocksa, 2023 1.



Pa3paboTuuk:

K.T.H., JOLEHT &W% /B.H. Tumodees/
J

CoraacoBaHo:
3aenyrommii kKahenpoit « TexHnueckass MEXaHUKa U
KOMIIBIOTEPHOE MOJICTTHPOBAHHE,

K.T.H., JOLIEHT ) /" [YO.U. Bposkuua/
1/ p

[IporpamMma corjacoBaHa ¢ pYyKOBOJUTENIEM 0O0pa30BaTENbHON MPOrpaMMbl  «AJJAUTUBHbBIC
TEXHOJIOTMMW» 110 HampaBieHUI0 moAroToBku 27.03.05 «MHHOBaTHKA»

ITLA. Iletpos/

JIOII., K.T.H.




N o g bk wDd e

Conep:xkanue

Lenu, 3a0a4u U MJIAHUPYEMBIE PE3YJIbTAThl OOYYEHHUS 110 AUCLUIUIMHE ......... 4
MecTo TUCHUIUTMHBI B CTPYKTYPE 00pa30BaTEIbHON MIPOTPAMMBI..........cc...... 4
CTpyKTypa U COAECPHKAHUE AUCIIUTUTHHDBL ......vveeinreeasrenanneesnneesneesnessnnesennneennnas 5
VY4eOHO-MeTOAMUECKOE U HHDOPMAITUOHHOE OOCCTICUCHHUE .....vveevvveervveanenss 12
MaTepranbHO-TEXHUUYECKOE OOCCHIEUCHME. «....vveerrrrernreernreesnreesneeasnneessneesnneens 14
METOANYECKUE PEKOMEHIALTMIM ....ceeeessrrrereessnnnreeeessnnseeeessnnnsesesssnsnseseessnsnnness 14

DOH/T OLICHOUHBIX CPEIICTB ...uvveesurrresureessstreessseesssseesssseesssssesssssessssseessnsnees 16



1. He.]'[l/l, 3ala9Yi 1 IIVIAHUPYEMBIC PE3YJIbTAaTbI oﬁyqunﬂ o AMCIMIIINHE

JucuuiuimHa «HxeHepHas ¥ KOMIbIOTepHas rpaduka» COCTOMT U3 TPEX CTPYKTYpHO U
METOAMYECKH COIVIACOBAHHBIX pa3zaeinos: «HaueprarenbHas reomerpus», «HxkeHepHas rpaduka» u
«KomnsrorepHas rpadukay.

Hucunmumna «/mkeHepHass M KOMIBIOTEpHass Tpadukay SBISETCS OJHOM U3 OCHOBHBIX
OOIIETeXHNYECKUX JUCLUIUINH B IOATOTOBKE CIELHUAIUCTOB B BBICHIMX TEXHUYECKHX YUEOHBIX
3aBE/ICHUSX.

K oCHOBHBIM wHeJsiM OCBOCHMS IUCHMIUIMHBI «VHXKEHepHas M KOMIbIOTEpHas rpaduxa»
CJIelyeT OTHECTH:

— (hopMHUPOBaHHE 3HAHUI O OCHOBHBIX IIOJIOKEHUAX, IPU3HAKAX U CBOMCTB, BBITEKAIOIIUX U3 METO1a

IPSIMOYTOJIBHOTO ITPOELMPOBAHUS U HEKOTOPBIX Pa3felioB MaTEMATUKU (T€OMETPUU U HEKOTOPBIX
olpesielIeHni U3 TeopuH MHOKeCTB). Ha 3ToM 06a3upyrorcsi TeopeTHyeckue OCHOBBI M IpaBHIIa
IIOCTPOEHUS M300paKEHUN MPOCTPAHCTBEHHBIX MPEAMETOB Ha IUIOCKOCTH (HayepTraTesibHas
reOMETpHs);

— (opmupoBaHuE 3HAHMM O OCHOBHBIX IPABUIAX COCTABJIICHUS TEXHUYECKUX HYEPTEKEH,
HaHeceHus pa3MmepoB ¢ yueroM ECKJI, urenun ueprexeil (MHXKEHEpHas U KOMIIbIOTEpHas rpaduka
rpaduka);

— IOJATrOTOBKAa CTYJIEHTOB K JEATEIbHOCTH B COOTBETCTBUM C KBaIM(PUKALMOHHOM
XapaKTEepUCTHKOM 110 HarpaBJiIeHHIO OakaiaBpa.

K ocHOBHBIM 3aJa4aM OCBOCHHUS JUCUUIUIMHBI « ITH)XXeHepHas U KOMIbIOTepHast Tpadukar
ClIelyeT OTHECTH:

— IpUMEHEHHE METOAOB M CHOCOOOB pelleHUs 337ad HauyepTaTebHOH TI€OMETpUM B
NOCEAYIONMX — pasfiesiaXx HWHKEHEpHOW ©  KOMIIBIOTEPHOM TpapuKd TpHU  BBITOJHEHUU
KOHCTPYKTOPCKOH JIOKYMEHTALIVH;

— OCBOEHHE HABBIKOB [0 PYYHOMY S3CKHM3UPOBAHUIO, COCTABIICHUIO UYEPTEKEH C Y4ETOM
tpeboBanuit ECK/I, ureHuto uepTexei.

— pa3paboTka pabouel MPOEKTHON U TEXHUYECKON JOKYMEHTAIUH;

OOyuenne mno aucuuiuinHe «VHXEHepHas M KOMIbIOTEpHass rpadukay HampaBlIeHO Ha
(dbopmMHpoBaHUE Y 00yJarOMUXCsl CISAYIONIMX KOMIETSHIUH:

Koa u HamMeHOBaHHe KOMIIEeTeHIIHI NuankaTopbl 10CTHXKEHUS
KOMIIETeHIIUH

OIIK-1 Crnocoben  anammsuposatk 3agaum | MOIIK-1.1. Mcnonb3yeT OCHOBHBIE 3aKOHBI
npo(ecCHOHAIBHON  IESTEIbHOCTH Ha OCHOBE | Ga30BBIX HHXKEHEPHBIX M TEXHUYECKUX
TIOJIOKEHHH, 3aKOHOB M METONOB B OONACTH | mycrummmm;

MAaTEMaTHKH, €CTECTBEHHbBIX  TEXHHYECKUX HAYK
OIIK-2. Cnocoben ¢opmynupoBath 3amaud | MOIIK-2.1. 3HaeT NPUHIMIBI [OCTPOCHUS H

MpoeCcCCHOHANBEHONW JISSTEIBHOCTH HA OCHOBE | CTPYKTYPY ABTOMAaTHU3UPOBAHHBIX CHUCTEM
3HAHUH, TPOQUIBHBIX PA3/IEJIOB MATEMAaTHYECKHX, | IPOCKTUPOBAHMS; COBPEMEHHBIE cpeacTBa
TEXHUUYECKUX u €CTECTBEHHO-HAYUYHBIX | aBTOMaTH3aLHH; OCHOBHBIE HaIlpaBJICHUS
JUCTIUIIINH (MOTyJIEH) NIPUMEHEHUS  KOMIBIOTEPHOH  TEXHUKH W
WHPOPMALMOHHBIX TEXHOJIOTHI B PEILICHUH 3a1a4
yIpaBJICHUS
2. MecTo IUCHUIIMHBI B CTPYKTYpe 00pa30BaTe/1bHOM MPOIrpaMMbl

JIMcUMIIINHA OTHOCUTCS K YUCITY MPO(GECCHOHATBHBIX YIEOHBIX TUCIUILINH 00s3aTeNbHOM
gactu OazoBoro 1ukia (bl) OOIIL. JlucuumnianHa JIOTMYECKH B3aUMOCBSI3aHA CO CIEAYIOIIUMU
qucuumimHaMu 1 npaktukamu OOIT:

- BBeieHue B MPOEKTHYIO IE€SITEIbHOCTD;

- Teopernueckas mexaHuKa,

- Jleranu MamvH ¥ OCHOBBI KOHCTPYHUPOBAHUS;

- KomnproTepHOE TPOESKTHPOBAaHUE HHCTPYMEHTA M 000PYIOBAHHUS.



3. CTpyKTypa u coaepkaHue TN CHUNINHBI

OO11ast TPYI0EMKOCTh JUCIUILIAHBI COCTaBIsAeT 6 3aueTHbIX equnuil (216 vacos).
Nzyuaercs Ha 1 u 2 cemecTpax oO0ydeHusi. Dopma mpoMeKyTOYHOH aTTECTAlUU: IK3aMEH BO
2 cemectpe, 3a4ueT B 1 cemecTpe.

3.1

3.1.1.0ynas hopma o0ydeHus

Buabl yueOHOH padoThI M TPY10EMKOCTH

Ne . KoanuecTtBO CemecTpbl
Bup yueOHoii padoThl
n/n 4acoB 1 cemecTp 2 cemecTp
1 | AyauTopHble 3aHATHS 114 96 18
B Tom uncie:
1.1 | Jleknum 32 32
1.2 | CemuHapckue/pakTHYECKHUE 3aHITH
1.3 | JIaboparopHbIe 3aHATHS 82 64 18
2 | CamocTosiTeIbHAs1 paboTa 102 52 50
B Tom uncie:
2.1 | IlogroroBka u 3amuTa 1a00paTOPHBIX 52 22 30
pabor
2.2 | CaMOCTOSATEIBHOE N3YUCHHUE 50 20 30
3 | IlpomexkyTouHAasi aTTecTANMS
3auet/nud.3auer/7K3aMeH 3auer/ 3a4er 9K3aMeH
IK3aMeH
HTtoro 216 148 68
3.2 TemaTnuyeckuii IJIaH U3y4YeHUS TUCHUNIMHBI
(o ¢popmam oOyueHus)
3.2.1. OuHnas popma oOyueHUst
TpyroemkocThb, yac
AynutopHas paéora g
Ne Pasnenni/Tembl o - SEwx| Ex| 82| s
n/n AUCHMILTHHBI 3 = g 2 E o E g2 88
2 5 |EEE| &5 | EE| E&
= | 528 88| 24| ¢
BB |2 | &%)
Q
32 82 102
1 Pasznen 1. HauepraTenbnas 16 20
reoMeTpus 24
Tewma 1. [IpoennpoBanue TOUKH Ha JBE 2 2
Y TP B3aMMHO-TIEPIICHIUKYJISIPHBIC
TJIOCKOCTH MPOEKIHUH. 3
Tewma 2. [IpoeunpoBanue npsmou 2 2
JIMHUU U €€ OTPe3Ka. 3




Tema 3. B3auMHoe nonoxeHue IByx
MPSAMBIX.

Tema 4. [Timockocts. Crioco0b!I 3a1aHus
IJIOCKOCTH Ha YepPTEKeE.

Tema 5. CriocoOs1 mpeoOpazoBanus
JyepreKa.

Tema 6. MHOrorpaHHuKu, MOpU3Ma,
UpamMuIa.

Tema 7. KpuBble TUHUN U TOBEPXHOCTH.

Tema 8. BzaumHoe nepeceuenue
KPHUBOJIMHEHHBIX IIOBEPXHOCTEM.

Paznen 2. Unkenepuasi rpaduxa.
IIpoek1MOHHOE YepUeHHe

20

26

Tema 8. Equnas cucrema
KOHCTPYKTOPCKOM JOKYMEHTalUU
(ECKJI)

Tema 9. OOmume npaBuiIa 0OPOPMIICHHS
yepTexen

N

Tema 10. Bugsl, pazpessl, cedeHHUsI.

SN

Tema 11. IIpaBusia HaHeceHUst
pa3MepoB.

N

Tema 12. IToctpoeHue n3o0pakeHHi.
[TocTpoeHue TpeThero Buaa Mo AByM
3aJIaHHBIM.

Tema 13. Dcku3z neranu. [lopsaox
BBITIOJTHEHUS ICKH3A.

Pa3nea 3. Mn:xeHepHas rpaduka.
MamMHOCTPOUTEIbHOE YepUueHHne

22

24

Tema 14. [IpaBusna BbINOIHEHUS
YyepTekeil MalIMHOCTPOUTENBHBIX
JETaJIed U UX COCITMHECHUM.

Tema 15. Pe3n0b1. Bunbt pe3n0:
CTaHAAPTHBIC U HCCTAHAAPTHEIC.
N300paskeHne pe3pd Ha yepTexe

Tema 16. Pe300BEIE COSINHEHNS:
00JITOBOE, LIMUIIEYHOE, BHHTOBOC U
TpyOHOE. DJIEMEHTHI pe3h0OBBIX
COCIUHEHMH.

Tema 17. HImoHo4HBIE COEAUHEHUS.
Buap! IITTOHOYHBIX COETMHEHNH.

Tema 18. Hepa3beMHbBIE COSTMHCHHS:
CBAapKa, KJICTIKA, TalKa, CKIICUBAHUE U
CIIMBaHUE.

Tema 19. Yeprexku oOmero Buga u
cOOpOYHBIE YEPTEIKH. Cranun




pa3paboTku KOHCTPYKTOPCKHUX
JOKYMEHTOB

4 Pa3nea 4. KomnbloTepHasi rpagpuka 16 20 28

Tema 20. OcHOBBI pabOTHI B CUCTEME 4 4
«Kowmmac -3D» 4

Tema 21. BrimoitHeHne 3CKA30B U 4 6
TEOMETPHUYECKUX MOJIENICH B CUCTEME
«Kowmrmac -3D» 8

Tema 22. BeinonHeHue ueprexeit 4 4
JeTaen. 8

Tema 23. BeimonHenue yeprexeit 4 6
COOPOYHBIX CIMHMII. 8

3.3 ConaepxaHue TUCHUNIHHBI
Pa3znen 1. HaueprareabHasi reomeTpus

1. IIpenmet uzyuenus. Jluteparypa. O nopsake 3aHATUMN: JIEKLUH, IPAKTUYECKUE 3aHATHS,
KOJIJIOKBHYMBI, KOHTPOJIbHBIE Pa0OTHI, pacueTHO-TpaduuecKkue pabOThI, OJTMMITHA/IBI.

MeTtoapl npoenMpoBaHus: LEHTPAIbHOE, NapauienabHoe. [IpsamMoyronbHOe MpoenupoBaHue, Kak
OCHOBa COCTaBJICHHUSI MAalIMHOCTPOMTENBHOrO dYepTexa. [IpoennpoBaHue TOYKM Ha JBE U TpHU
B3aMMHO-TIEPIIEHANKYJISAPHBIE TUIOCKOCTH MpoeKUMi. OCHOBHBIE BBIBOJBI, BBITEKAIOIIME U3
IPSIMOYTOJIBHOTO MPOELUPOBAHUS TOYKM HaA JBE B3aMMHO-TIEPIEHIUKYISPHBIE IJIOCKOCTU
npoekiuii. O6pazoBaHue KOMIUIEKCHOTO yepTeka (MeTo] MoHxa). B3auMocBsA3b OpTOroHaNbHBIX
MPOEKINH U IPSIMOYTOJbHBIX KOOPAHHAT.

2. IlpoeuupoBaHue npsMOil JMHUKU U ee oTpe3ka. [IpuHaANEKHOCTH TOUYKHU MPSAMOM.
[TonokxeHrne TPsIMON OTHOCUTENBHO IUIOCKOCTeM mpoekiuil. IIpsmas oOmero u 4acTHOTo
MOJIOKEHUH: a). IPSMbIE TapaJlJIeIbHBIE OJJHOM TUIOCKOCTU MPOEKIH; 0). MpsiMble TapajljiebHbIe
JIBYM IIJIOCKOCTSIM IPOEKU UK. B3auMHOE ITOI0KEHUE TOYKH U IPSAMOMU. JleJIeHre oTpe3Ka B 3aJaHHOM
oTHoueHuu. OrmpeesieHne HaTypalbHON BEJIUYHHBI OTPE3Ka MPSMON METOJIOM MPSIMOYTOJIBHOTO
TPEYTrOJbHUKA.

3. BsaumHOe TmOJNIOKEHHE TMPSAMBIX: NpPSIMbIE IEPECEKAOIIUecs, NapajuleIbHble U
ckpemmBaonmeca. O “KOHKypUpYIOIMX® TOYKaX CKpEIIMBAIOMMXCS NpAMBIX. O MpoeKnuax
IUIOCKUX yriioB. O0 yrie Mexay IByMs CKpPEIIMBAIOIIMMUCS MPAMBIMU. Teopema o MpoepoBaHUN
npsIMOro yriia (YacTHBIN cirydait) 6e3 noka3arenberBa. [1nockocts. CiocoObl 3ajaHus MIIOCKOCTH Ha
yepTeke. 3aJaHue IUIOCKOCTH CledaMM, KaK YacTHBIM ciydall 3aJaHusl IUIOCKOCTH JBYMS
nepecekaomuMuca npsMbiMu. Ilpsmass w1 Touka B miockocTd. [Ipu3Haku NpHUHAUIEKHOCTH.
['maBHBIC TUHUU B TUIOCKOCTH (TOPU30HTAIb U (PPOHTAIIB).

4. TlonoxeHHe TIOCKOCTH OTHOCHTENBHO IJIOCKOCTEH MPOEKIMH: MIIOCKOCTH OOIIero u
YaCTHOTO NOJIOKEHUH. [II0CKOCTh NEepHneHAMKYyJIsspHa OJHOM M JABYM IUIOCKOCTAM IIPOEKIIMS.
CBolicTBO Ipoenupyroumx Iiockoctei. IlpoBeaenne npoenupyromei mIOCKOCTH Yepe3 NPSAMYIO
(3aKIJIIOUYEeHHE TIPSIMOM B IIOCKOCTH). B3anMHOE mosoKeHHE IBYX IJIOCKOCTEH, MPSMON JIMHUHA U
mIockocTu. [lepeceyenue npsiMont ¢ MpoOEUUpPYIOLIEH TNIOCKOCThIO. [lepeceuenne nByX MIOCKOCTEN,
U3 KOTOpBIX OJHA - mpoerupytomias. llepecedenune mpsmMoil ¢ MIOCKOCTbIO OOIIETO MOJIOKEHUS




(oO0mmuii anroput™m). Ilepeceuenue AByX IUIOCKOCTEH 0OOMmIEro mojoxeHUs (00mui crocoo).
[lepeceuenus ABYX MIOCKOCTEH MO TOYKAM IEPECEUEHUs MPSAMBIX, JIKAUIUX B OJHOM MIOCKOCTH C
JPYTOH IITOCKOCTHIO (YacTHBIN crioco0). TlapamiensHOCTh MPSMOM U TUIOCKOCTH U IBYX TUIOCKOCTEH
(mpu3Haku mnapajuienbHOCTH). [lepneHAuKyIIpHOCTh MPSMOM U IUIOCKOCTH M JIBYX IJIOCKOCTEH
(pU3HAKK NEPIEHAUKYISIPHOCTH).

5. Croco0OsI mpeodpa3oBaHus YepTeka: crocoObl MEPEeMEHBI IIOCKOCTEH MPOCSKIUN U CII0co0
BpAIICHUST BOKPYT OCH MEPICHIUKYISIPHOW K TUIOCKOCTH TpPOEKIui. VX OOIIHOCTh M OTIIMYHE.
Crioco6 mepemeHbl TUIOCKOCTEH mpoeknuil. Ero mpumeHeHue [uis ompenesieHus HaTypaabHON
BEJIMYMHBI OTPE3Ka MPSIMOM M TUIOCKOW (UTYypHI M YIJIOB HAKJIOHA MX K IJIOCKOCTSM HPOCKIIHA.
[IpuBeneHue MpsMOil B POCHUPYIOLICE MTOJIOKECHUE OTHOCHTEIILHO TIOCKOCTH MTPOCKIIHH.

Crioco06 BparieHust BOKPYT OCH IIEPICHIUKYIISIPHOM K IIIOCKOCTH MPOCKITUI M €r0 IPUMEHEHHUE
JUIsL OTIPEJICIICHUs] HATYPAJIbHOW BEJIMYMHBI OTPE3Ka MPSMOI M YIJIOB X HAKIIOHA €€ K TIOCKOCTSM
MIPOEKITUH.
Crioco6 BpareHust BOKPYT OCH HapaJijIebHON TUIOCKOCTH MPOEKIMNA U €r0 MPUMEHEHHUE JJIs
OIIpEICIICHUs] HATYPAIbHOM BEJTMYUHBI TUNIOCKOH (UTYPBHI.

6. Muororpannuku. Mx n3obpaxenue Ha yepTexe: npu3Ma, nupamuaa. Touka Ha HOBEPXHOCTH
MHOrorpanHuka. IlepecedeHne MHOrOrpaHHMKa IUIOCKOCThIO. llocTpoenwe mnpoekuuii u
HATypaJlbHOTO BHUAAa (UIYpbl CEYEHHMs MHOIOTPaHHUKA IUIOCKOCTBIO, pa3BepTka OOKOBOM
IIOBEPXHOCTH. [Iepeceyenue nmpsMON JIWMHUM C MHOTOTPAaHHHUKOM. B3anmHOe mepecedeHue
MHOTOTPaHHHKOB.

7. KpuBble nuHuM M nosepxHoctu. OOmmue cBeneHus (moHATHE 00 0Opa3zoBaHHME KPHUBOM
MOBEPXHOCTH, 00pa3yrolias U HAMPaBIIAIONINE JIMHUU, OTIPEICTICHUS TMHENYAThIX U HEJIMHEHYaThIX,
pa3BepTHIBAEMBIX U HEpa3BepThIBaEMbIX MOBepxHOcTeH). [loBepxHOCTH BpallleHHs UX 00pa3oBaHKe
U nzobpaxenue Ha ueprexe. Llunuuap Bpamenus. Ero oOpa3oBanue u n3o0paxeHue Ha YepTexe.
Touky Ha TOBEPXHOCTH IMIMHAPA. Buabl ceueHus NUINHIPA MI0CKOCTBIO.

Konyc Bpamenus. Ero oopasoBanue u n3o0pakeHue Ha uepTeke. Touka Ha TOBEPXHOCTH KOHYycCa
(MpU3HAK MPUHAAJIE)KHOCTH TOUKH MOBEPXHOCTH). Bupl ceuenuit konyca rmockocthio. [loctpoenue
IPOEKINH U HATYPaJIBbHOTO BHUIa (PUTYPBI CEUEHUS KOHYCA MIIOCKOCTBIO.

Cdepa. Ee oOpa3oBanue n u3o0pakeHue Ha yepTexe. Touka Ha moBepxHocTH chepnl. CeueHue
chepsl MIOCKOCTHIO.

Top. Ero obpa3oBanue u n3obpaxeHue Ha yepTexke. Touka Ha MOBEPXHOCTU Topa. Buisl Topa.
KpyroBble cedenus Topa ImiI0CKOCThIO.

8. BzauMHoe nepecedeHne KpUBBIX MOBepXHOCTeH. O0muit anroput™ pemienus. [Ipumenenue
IUIOCKOCTEN B KaU€CTBE BCIIOMOTaTEIbHBIX CEKYIIUX TOBEPXHOCTEH.

B3anMHOe miepecedeHne COOCHBIX TIOBEpXHOCTeW BpamieHus. I[Ipumenenue cdep (c
IIOCTOSIHHBIM LIEHTPOM) B Ka4€CTBE BCIIOMOTATEJIbHBIX CEKYLIUX MOBEPXHOCTEH MpPU MOCTPOESHUHU
JMHUY TIEpecevyeHHUs IBYX 3a/laHHbIX MoBepxHocTel. HeoOxonnMble yciaoBUs AJis MpuMeHEeHUs cdep.
[Tepeceuenue npsiMOil TMHUM C KPUBOI MOBEPXHOCTHIO (0OIIME U YaCTHBIE CIIOCOOBI).

Paszgea 2. UnxkenepHas rpaguka. I[lpoexkniuonHoe yepuyenue

9. Ilpenmer u KpaTkuil ouepk pa3Butus uvepueHus. CraHgapTuzanus Kak (akrop,
CIIOCOOCTBYIOIIMK pa3BUTHIO Hayku U TexHuku. Enwmaas Cucrema KoHCTpykTOpCKOH
Hokymenranuu (ECK/I). Ee HazHauenue, ctpykTypa u copepxkanue. TpeGoBaHus, IpeabBIseMbIe
Crannmapramu ECKJ]I x cocTtaBiennio u oOpMIIEHUIO YePTEKEH.



OOmme mpaBwia BBIMOJHEHUS uepTexeid. Popmarel JTUCTOB dYepTeked, OCHOBHBIE H
JOTIONIHUTENbHBIE (popMaThl, UX oOpa3zoBaHue U oOo3HaueHue. OCHOBHas HAANKHCh U €€
pacnonoxxenue Ha ¢opmare mucta (FOCT 2.301-68). Macmtabel U300pakeHU W WX
0003HaYCHKE Ha YEPTEKE B OCHOBHOM Haamucu u Ha mose yeprexa (TOCT 2.302-68).

Jluaun yeprexa. Tunel TMHUNA, UX HAYEPTAaHHE U OCHOBHbIC Ha3HAYCHUA. TOJIIMHA BCEX
THUIIOB JIMHUH 110 OTHOIIEHHUIO K CILIOMIHOM TosicToi ocHoBHOM muaun (I'OCT 2.303-68).
pudret ueprexusie. Tunsl u pazmeps! mpudTa. Llupuna OykB u ToMIIMHA TUHUAN IPUQTa
(TOCT. 2.304-81).

10. Uzo6paskenns — Busl, pazpessbl, cedeHus ('OCT 2.305-2008). OcHOBHBIE TIOJIOKEHUS
U onpeneneHus. MeToa npsMOyTroJIbHOTO MPOSIIMPOBAHNS — OCHOBA COCTABJICHUS YEPTEKEH.

Bunpl. ConmepxkaHwe W onpejieiicHHE BuIA. [JIaBHBIA, OCHOBHBIC, IOIOJIHUTEIBHBIC W
MECTHBIEC BHJIbI, HX ONpPEACICHHE U PaclojoXKeHne Ha yeprexe. O003HaYeHHE TOTIOHUTENILHBIX U
MECTHBIX BHJIOB Ha YEPTEIKE.

Ceuenust. OnpeneneHue u conepkanue ceueHrst. CeueHus - BRBIHECEHHbBIE U HaJ0KEHHBIC, HX
pacIioyio’keHHe U 0003HAYCHUE HA YEPTEKE.

Pazpessl. Onpenenenue u coaepkanue paspesa. Knaccuukarus pa3pe3oB B 3aBUCHMOCTH OT
MOJIOXKCHHUS  CEKYIIeW IUIOCKOCTH OTHOCHUTEIBHO TOPU3OHTAJIBHON IJIOCKOCTH — IPOCKIMH
(ropu30HTANbHBIC, BEPTUKAIbHBIC, HAKIOHHBIE), OTHOCHUTEIBHO JUIMHBI W BBICOTHI TpEIMETa
(MIPOJOJIbHBIE, MOMEPEUHBIC), OT YUCIA CEKYIIUX TUIOCKOCTEH (IIPOCThIE M CIIOXKHBIC). MeCTHbIC
pas3pessbl.

O0o3HaueHus rpaduyUecKUe MaTEepUaIoOB U TpaBwia ux HaHeceHus Ha ueprexax (IOCT
2.306-68). Hanecenne MTPUXOBKHU B pa3pe3ax M CEUCHUSX.

Y CIIOBHOCTH U YIIPOILIEHUS, IPUMEHSIEMbIE IIPU H300paKEHUU BUIIOB, Pa3pe30B U CEUCHUIA.

11. Hanecenue pasmepoB ('OCT 2.307-68). CBemeHus 00 OCHOBHBIX TpPeOOBaHHSIX U
NpaBUIaX HAHECEHHs pPa3MEpPOB pPACCMATPHUBAIOTCS BBIOOPOYHO B 3aBHCHMOCTH OT JTaroB
BBINOJIHEHUS rpauIecKux padoT.

Hanecenune pasmepoB Ha dyepTexax JHTBIX JeTajed, MOABEPraroleiics 4YacTUYHOU
nociexyrouei oopadoTke.

OcoOEHHOCTH HaHECEHHUs pPa3MEpPOB Ha YEPTEkKax JeTalield, M3rOTOBISAEMBIX 00pabOTKOM
JTABJICHUEM.

12. TlocTpoeHue TpeThero BUa Mo IBYM 3aJJaHHBIM.

OcHOBHBIE TOJIOKEHHS 1O CheMKe JCku30B. OmpezneneHue 3cku3za.  TpeOoBaHUS K
BBIMIOJIHEHUIO ~ 3CKM3a. PexkoMeHganmMM 1O  NOCJIEIOBATENbHOCTH  BBIIOJHEHHS  OCKHU3A.
Obpa3zmepuBanue aeraneil. i3mepenue TuHERHBIX BEIUYUH, PaJINYCOB, YTJIOB.

Paznen 3. UnxkenepHasi rpadpuka. MamimHOCTPOUTEJIbHOE YepYeHue.

13. IlpaBuna BBIMONHEHUS YEPTEXKEH MAITMHOCTPOMUTENBHBIX JAETalledl M UX COCTUHEHUH.
OO1mue nonoxeHusl.

Pe3r0Ob1. OOpa3oBaHue, Ha3HAUYE€HUE, OCHOBHBIE MMapaMeTphl U 3JEMEHTHI pe3bObl: JIMHA
NoJHOrO Mpoduis pe3bObl, cOerw, Hemopessl, (acku, NpoToukHu. I3o0paxeHue pe3pd M HX
coenuHenunit Ha yeptexe (IOCT 2.311-68).

Pe3b0bl cTaHmapTHBIE M HECTaHIAPTHBIE: METpUUecKas, IoiMoBast, TpyOHas, KOHWYecKas,
Tparnenen1aibHas, YIopHast, Kpyrias, MpsiMOyroJbHast U CTIeIHaIbHASI.

14. Kpenexnsie nzaenus. CTpykTypa yciaoBHOro obo3HaueHus kpenexnoit aeranu (IOCT
1759-70).
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Tumbl, UCOMHEHNE M HAa3HAYCHHE KPETEXKHBIX JleTaneil: OONThl, BUHTHI, LIMHJIbKU, TalKH,
MIai0Bl, ITUIMHTEL, WTUQTHL. VX n300pakeHue Ha yepTexe u 0003HaUE€HHE B OCHOBHOM HAJINCH U
cneun(rKanum, OCHOBHBIE ITAPaMETPBHI.

15. Pe3nboBble coequHeHMs: OONTOBOE, LIMHJIEYHOE U BUHTOBOE. OJIEMEHTHI pe3bOOBBIX
coeaunenuii. Pabodee u ynpoeHHoe n300paxxeHne pe3b00OBBIX COCTUHEHUH.

Tpy6HOe coenuHeHHe. DIeMEHThl TPYOHOrO COeIMHEHUs - (GUTHHIH: MY(Thl, YTOJIBHUKH,
TPONHMKH, KPECTHI U Ap. UepTex CTaHAapTHOTO TPYOHOTO COCUHEHHS.

16. IlInoHoYHBIE U HUIMIIEBBIE U HEPA3ZBEMHbBIE COCIMHEHMS], U UX Ha3HAYCHUE.

[IInoHoOYHBIE COENMHEHMS: NPU3MATHUYECKHE, CETMEHTHBIE U KIMHOBBIE. I300paxeHue
IIMOHOYHBIX COEAMHEHUH Ha uepTexe. Y CI0BHOE 0003HAUEHUE ITIOHOYHBIX COCJUHEHUH.

[InuueBble COeNUHEHHS: C MPSAMOOOYHBIM, 3BOJBBEHTHBIM U TPEYTrOJIbHBIM IMPOGHUIEM.
CriocoObl  1leHTpupoBaHus. M300pakeHue NUIMLEBBIX COEJMHEHUN Ha dYepTexke. YCIOBHOE
0003HaYeHNE NUINLEBbIX COETUHEHUM.

HepazbemHble coeTMHEHNs: CBApKOM, KJICIIKOM, MalKOM, CKJICMBAHUEM U CIIMBAHUEM.

Knaccudukanuss BUIOB CBapKd M CBapHBIX MIBOB. M300pakeHne W 00O3HAa4YECHHE IIBOB
CBapHBIX COCIMHEHHH Ha YepTexKe.

3aKyIenoYHble COCMHEHUS: BHJBI 3AKJICNOK, KIAaCCH(UKAIUSA 3aKJICTOYHBIX IBOB U HX
n300pa’keHNe Ha YepTexe.

CoenuHeHne MaliKoM, CKJICMBAHUEM H CIIMBAaHUE, U YCIOBHOE 0003HAYCHHE IIIBOB.

17. 3yGuatble nepesauu U Npy>KHUHBI.

3y0uarkie repenayn, o0Iure MoJ0KEHUs, Kiaccu(uKarys, u3roTOBJICHUE.

[Mununapuyeckue 3y0daThie epeiadn: JIEMEHThI 3y0uaThiX Kojec, H300paxeHne 3y0uaThix
KOJIEC M 3yO4aThIX Nepeaay Ha YepTexe.

Peeunble nepepaun: U300pakxeHUE peek U PeeUHbIX Nepeay Ha YepTexke.

Konnueckue 3yO4arbie mepemayn: 3JIEMEHThl KOHMUECKUX 3yO0daThIX Kojec, H300paKeHne
KOHMUYECKHUX 3y04aThIX KoJIEC U 3y0UaThIX Mepeiad Ha YepTexe.

UepBsuHbIC Tepeavn: JIEMEHTH YepBsiKa M KoJieca, H300paKeHNEe YepBIKOB, YEPBIIHBIX
KOJIEC M YepPBAYHBIX IIepeay Ha YepTexe.

[IpyxuHbl, KITaccCUPUKAIMS U UX HU300pakeHUE Ha YepTeke. Y CIOBHOCTU MPU M300paKEHUN
npyxuH (FOCT 2.401-TOCT 2.409-74).

18. Yeprexxu 0011eTO BUAA U COOPOUHBIC YEPTEHKH.

Craaun pa3paboTKM KOHCTPYKTOPCKHMX JIOKYMEHTOB: TEXHHYECKOE 3a/laHue, TEXHUYECKOe
NPeIO’KEHHE, ICKU3HBIN MPOEKT, TEXHMUECKHUH MPOEKT, pabouasi KOHCTPYKTOPCKAs TOKYMEHTAIIHS.

Yeprexu obuiero Buaa. OOmme cBelneHHs, cxemMa OQOpMIICHHMs depTexka OOIIero BuAa,
MOPSIOK  BBITIOJTHEHHUS. YCIOBHOCTH WM YIPOINEHHUS TPH BBIIOJHEHWH dYepTeka OOIIero BHIA.
N300pakeHre HEKOTOPBIX M3JeNui U ycTpoicTB. Hymeparus no3unuii Ha yepTeke, 0003HaUeHUE
gepTexa.

19. JeranupoBanue. OcHOBHbIE TpeOoBaHUS K pabouum ueprexkam. OOmume mpaBuiIa
BBINOJHEHUS uepTexeil. [letanupoBanue yeprexa oduero suaa. Cneunduxamms. Paznensr
cneunpukanuu. Coopounsii ueprex. Coxaepkanue cOOpodyHOro ueprexa. Illopsaok uyTeHus
cOOpPOYHOrO YepTexa.

Pa3nen 4. KomnbrotepHas rpaguka

20. 3nakomctBO ¢ cucteMoit «Kommac -3D». OCHOBBI MOICTUPOBAHUS JICTATICH. 00630p
BO3MOXKHOCTe cuctembl. HWutepdeiic. Co3manue sckmza. JlobaBieHne u pegakTUPOBaHUE
TEOMETPHUSCKHUX 3aBHCHMOCTEH. PemaktupoBanme pasmepoB. Co3naHHEe MacCHBOB Ha ICKH3E.
Coznmanue 3cku3HbIX OnokoB. [loHmMmanue omoBemeHuid dcku3oB. Co3manme 3D-reomerpun:
napaMeTpuyueckas TBepAoTeNbHas Mojaenb. Co3maHue siieMeHTa «BbmaBiMBaHHe». YCTaHOBKa
MaTepuana u 1BeTa. [IoBTOpHOE HCHONB30BaHUE TeoMeTpur dcku3a. CBS3b C JAHHBIMU JPYTUX
acku3oB. Co3manue snemeHTa «Bpamenue». Co3ganue snemeHTta «Cnaury. Mcnonb3oBanue
npuMuTUBOB. JloOaBnenue compspkenus. JloGaBnenue ckpyrienuit. [loGaBnenuwe (dacok.
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Pasmemenue orsepctuil. Co3ianue KpyroBoro maccuba. Pa3menienne oTBEpCTHil 10 ICKU3aM.

21. Cozmanme mnpoctoir cOopku. IlonsTHe ¢duKcupoBaHHOro KomIoHeHTa. JloOamieHHe
CcOOpPOYHBIX 3aBucuMocTeil. 3aBucuMocTh «CoBMerienne». CterneHu cBOOOMBI. 3aBHUCHMOCTh
«BcraBkay. 3aBUCUMOCTh «YTOJD». 3aBUCUMOCTh «KacaTeabHOCThY». YIPaBISAIOIINE 3aBUCUMOCTH.
Pabora ¢ bubnmorekoii 2meMeHTOB. DKOHOMHS BPEMEHHU C HHCTpyMEHTOM «COOpKay.

22. Coznanue 2D-ueprexeiri u3 3D-nmannpix. Co3maHue BHIOB JeTald. TWUIBI BUIOB Ha
yeprexe. Co3manue HOBOTO yepTexa. PazmenieHre 6a30BOro 1 MpoeKIMOHHOTO BUAOB. PasMerienue
ceuenuda. Co3ganue AONMOIHUTENBHOTO BUaa. Co3llaHue BHIHOCHOTO BUAA. PenakTupoBaHue BUIOB.
BripaBuuBanue Bujia. Mismenenue BeipaBHuBanus. OtoOpaxenue Buaa. Jlodasienne o603naueHuil B
yepTexHbIe BUAbL. Mapkep IIeHTpa U oceBble TUHUH. PeakTupoBaHne HAMMEHOBAHUH U MOTO0XKEHHH
00o3HaueHui Bu0B. Pazmeprl. OcHoBHOM nHCTpyMeHT Pazmepsl. Llens 1 Habop pa3mepHbIX Lenen.
PenaktupoBanue pazmepoB. MHCTpyMeHThI 0003HaYeHHs OTBepcTUid U pe3b0. [lonmyuenue pasmepon
C MOJIEJIN.

23 Cozpmanme wuzaenuii B paboyem mnpoctpaHcTBe cOopku. IloHsATHE (QUKCUPOBAHHOTO
KoMrioHeHTta. JloGaBineHue CcOOpPOUYHBIX 3aBUCUMOCTEH. 3aBUCUMOCTb coBMenleHue. CreneHu
cBoOoabl. PaboTa ¢ 6MbIMOTEKOM AIEMEHTOB. DKOHOMHUS BPEMEHH ¢ UHCTPYMEHTOM «COOpKay.

3.4 TemaTnka ceMHHAPCKHX/MPAKTHYECKHUX H JIAOOPATOPHBIX 3aHATHIA

3.4.1. JlaGopaTopHbIe 3aHITHS

JlaboparopHas pabota 1. [IpoenrpoBanvie TOYKH HA JBE ¥ TPU B3aUMHO-TICPIICHIUKYIISIPHEIC
MIJIOCKOCTH MPOEKIIMH.

JlaGoparopHas pabota 2. [IpoerrpoBanue NpsMoO JIMHUYU U €€ OTpe3Ka.

JlaboparopHast pabota 3. B3auMHOe MOJI0KECHHUE IBYX TPSIMBIX.

JlabopaTtopHas padota 4. Ilnockocts. CriocoObI 3a/1aHUsI TNIOCKOCTH Ha YEPTEXKE.

JlaGoparopHas padota 5. CriocoOb! mpeodpazoBaHuUs YEPTEXKA.

JIaGoparopHas paboTta 6. MHOTOTpaHHHKH, TPU3Ma, ITHPAMH/IA,

JlabopaTtopHas pabota 7. KpuBblie JIMHUH W IOBEPXHOCTH.

JIaGopartopHas pabota 8. B3anmHoe nepeceyeHnue KpUBOJIMHEHHBIX TOBEPXHOCTEH.

JIaGopartopHas pabota 9. [IpoekiimonHoe yepueHue. BeinonHnenne yeprexa aeranu 6e3 pa3pesos.

JlabopaTtopHas padota 10. [IpoekninonHnoe yepueHue. Beimomnenne yeprexa AeTalid ¢ pa3pe3aMu.

JlabopaTtopHas padota 11. [TocTpoeHne TpeThero Buaa 1o AByM 3aJaHHBIM. DCKU3 JICTAIH.

JlabopaTtopHas padota 12. Kpenexxupie uznienus. BeimoiHeHne yepTeKel KPeTeKHBIX U3/IEIH.

JIaGoparophas pabota 13. PaGouee u ynporieHHOe n300paskeHne pe3bO00BbIX COeTMHEHUH.

JIaGoparopnas pabota 14. ITocTpoenne n300paxxeHnil IUIMHIPUYECKUX 3yOUaThIX Mepenad u
IPY>KUH.

JlabopaTtopHas pabota 15. COOpOUHBIi YepTEK.

JlaGopaTtopHas pabora 16. [letanupoBka.

JIaGoparopHas pabota 17. BeionHeHHe YepTexei nqeTaneil Ha KOMITBIoTepe.
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JIaboparopHast pabota 18. BeimoaHeHHe cOOPOYHOTO YepTEkKa Ha KOMITBIOTEPE.

©oN R wDdE

e o
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3.5 TemaTuka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)
KypcoBbie paboThl/IPOEKTHI HE MTPETYCMOTPEHBI.

4, Y4eOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE O0ecIeYeHne
4.1 HopmatuBHble 10KyMeHTbI 1 'OCThbI

I'OCT 2.001-73 ECK/I. O0uue mojaoXeHus;

I'OCT 2.109-73 ECKJI. OcHOBHBIE TpeOOBaHUS K YEPTEKAM;

I'OCT 2.125-2008 ECK/I. ITpaBuiia BBINOIHEHUS 3CKU3HBIX KOHCTPYKTOPCKUX JOKYMEHTOB,;
I'OCT 2.301-68 ECK/I. ®opmatsr;

I'OCT 2.302-68 ECKJI. Macmita0sr;

I'OCT 2.303-68 ECK/. JIunuwu;

I'OCT 2.304-81 ECKJ. HpudTs! 4epTeKHEIE;

I'OCT 2.305-2008 ECK/I. 306paxkeHus-BUIbI pa3pe3bl, CEUCHNUS;

I'OCT 2.307 -68 ECK/I. Hanecenue pasMepoB U NpeaeiabHbIX OTKJIOHEHHUI;

. TOCT 2.311-68. ECKI. U3006paxkeHue pe3bOsbl.

. TOCT 2.312-72 ECK/I. YcnoBHble n300pakeHus 1 0003HAYE€HUS IIBOB CBAPHBIX COEIMHEHUI;
. TOCT 2.315-68 ECK/I. M300pakeHus yrpoIeHHbIE U YCIOBHbIE KPETIEKHBIX JeTalel;

. TOCT 2.318-81 ECK/I. IIpaBuia ynpoIieHHOr0 HaHECEHUsI pa3MepOB OTBEPCTHUI;

.T'OCT 2.320-82 ECK/I. IlpaBuna HaHeceHUs1 pa3MEPOB, I0IIYCKOB U MOCAJ0K KOHYCOB;

.T'OCT 2.403-75 ECK/I. IIpaBuiia BBIOJHEHUS YePTEKEH HIMIMHIPUIECKUX 3yOUaThIX KOJIEC;

4.2  OcHoBHas JuTeparypa

Kypc naueprarensnoii reomerpun I'opion B.O., Cemenno-Oruesckuiit M.A. Kypc HauepTarenbHoi
reometpun. — M.: Beiciias mkona, 2006. — 272 c.

Bbpoackuit A.M., ®aznynun 3.M., XannunoB B.A. nxenepHas rpadguka (Meramioodpadorka). M.:
W3n. nentp «Akanemus», 2013. — 400 c.

®aznynun 2.M., XannunoB B.A. UmxkenepHas rpadpuka. M.: U3xa. nentp «Axagemus», 2011. — 432
c.
®daznymun 2.M., SAkoByk O.A. Texaudeckas rpaduka. M.: 3. nentp «Akagemusi», 2018. — 336 c.

4.2.1 lonoaHuTeILHASI JIUTEPaTypa

«HAYEPTATEJIbHA S TEOMETPUS. Metoauveckue yka3aHusi K KOHCTIEKTY Jekiuit» / [lox
penakmueii mpodeccopa . M. daznynuna. - M.: MOCITOJIUTEX, 2019. — 96 c.
Metoanueckue ykazanusi «MeTpruiecKre 3a/1auu B HauepTaTelbHON reoMeTpun» /Ilon penakiueit
npod. .M. Paznynuna. — M.: MOCIIOJIUTEX, 2019. — 40 c.

Meroanueckue ykazanus «TeopeTndueckue OCHOBBI HAUepTaTEeIbHON reoMeTpun» KomiekTus
aBTopoB. [lox penakuueii npod. 3.M. @aznynuna. — M.: MOCIIOJIMTEX, 2019. — 50 c.
Meroanueckue ykazanus «M3o0paxenus (Buasl, pazpessl, ceuennsi)» Komnektus aBropoB. o
penakmueit @aznynuHa 3.M. - M.: MI'TY «MAMW», 2022. — 42 c.
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YuebHoe nocobue «lIpaBuina BeimonHeHUs pe3bOOBBIX coequHeHui» / Komnextus aBropos. Ilox
penakuueit npod. 3.M. daznynuna. - M.: MOCIIOJIMTEX, 2021. - 76 c.

YuebHoe nmocobue «IIpaBuia BBIMONHEHUS MIMOHOYHBIX, NUIMLEBBIX U 3yOYaThIX COCTUHEHUN) /
Konnektus aBropos. [lon penakuueit mpod. .M. daznynuna. - M.: MOCIIOJIMTEX, 2021. - 60
c.

Metoauueckue ykazanus «OOmue mpaBujia HaHeCeHHs pa3MepoB Ha deprexax» / KosiekTun
aBTopoB. [lox pepaknueit ®aznynuna 3.M. M. -: MOCIIOJIMTEX, 2022.- 68 c.
YueOHo-MeTonuyeckoe nocodue «Pa3paboTka reoMeTpHUUECKUX MOJIENIEH U YepTeKel B CUCTEME
«Kowmmac- 3D» / B.H. Tumodee, 3.M. @aznymun. — M.: MOCIIOJIUTEX, 2023. — 78 c.

3amanus 0 reoMeTpuIecKoMy MoaenupoBanuio: coopuuk/ B.H. Tumodees, 5.M. ®aznynuH,
10.10. Jlemuna — M, MockoBckuit monutex, 2020- 228 c.

4.2.3 Di1eKTPOHHBbIE 00pa3oBaTe/ibHbIE PeCYPChI

IIpoBenenue 3aHATUH U aTTecTalil BO3MOXKHO B TUCTAHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM
CHCTEMbI JTUCTaHIMOHHOTO o0yueHuss ynuBepcutera (CHO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kaeapoii AeKTpOHHBIX 00pa3oBaTesbHBIX pecypcoB (DOP) o Bcem pazaenam nporpamMmal:

Ha3anue D0P
«HaueprarenbHas https://Ims.mospolytech.ru/course/view.php?id=546
reomeTpus» Yacts 1

«Haueprarenbhas | https://Ims.mospolytech.ru/course/view.php?id=673
reoMeTpus» Hacts 2
«mxenepHas rpaduka | https://Ims.mospolytech.ru/course/view.php?id=703
(mpoeKuoHHOE
YepueHue)»

«nxenepHas rpapuka

(MammHOCTpOHMTENBHOE | https://Ims.mospolytech.ru/course/view.php?id=1272
YepUyeHHE)»

KomnsrorepHslii
MIPAKTUKYM I10 https://online.mospolytech.ru/course/view.php?id=322
WH)XEHEepPHOU rpaduke

Pazpaborannsie DOP BKIIOUAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsnox mpoBeneHus: pabOT B AMCTaHLUMOHHOM (hopMare yCTaHABIMBAETCS OTAEIbHBIMU
pacropsKeHUs MU IIPOPEKTOpa Mo yueOHoil paboTe u/Win eHTPOM ydeOHO-METOANYECKON pabOTHI.

Kaxpiii cTyIeHT 00ecrneyeH HHINBHIyaIbHBIM HEOTPAHHYECHHBIM TOCTYIIOM K
3J1eKTpOHHBIM 6uGroTekam yausepcutera (http:/lib.mami.ru/lib/content/elektronnyy-katalog).

Cchlika Ha JIEKTPOHHYIO0 OMOIMOTEKY:
https://online.mospolytech.ru/course/view.php?id=7621&section=1



https://lms.mospolytech.ru/course/view.php?id=546
https://lms.mospolytech.ru/course/view.php?id=673
https://lms.mospolytech.ru/course/view.php?id=703
https://lms.mospolytech.ru/course/view.php?id=1272
https://online.mospolytech.ru/course/view.php?id=322
http://lib.mami.ru/lib/content/elektronnyy-katalog
https://online.mospolytech.ru/course/view.php?id=7621&section=1
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4.3  JluneH3MOHHOE U CBOOOJHO pacnpocTpaHsieMoe MPporpaMMHoOe
odecmeyeHmne

Poccuiickas mporpamma «Kommac -3D» https://edu.ascon.ru/main/download/freeware/

4.4  CoBpemeHHbIe Tpo(eccHOHATBbHBIE 0a3bI TaHHBIX M HHOPMaLIMOHHbIE
CIIPABOYHBbIE CHCTEMBbI

«TexaxcnepT» — CIlIpaBO4YHas CUCTEMA, IIPCAO0CTaABIIAIOIasd HOPMAaTHBHO-TCXHUYCCKYIO,

HOPMAaTUBHO-TIPABOBYIO HHPOPMAIIHIO: TEX-IKCHEPT.PP

S. MarepuajibHO-TEXHHYECKOe o0ecreyeHue

JUia  mpoBeneHUs JIEKUMOHHBIX 3aHATUN HCIHOJB3YIOTCA ayAUTOPUM, OCHAIllEHHBIE
KOMIIBIOTEPaMH, HHTEPAKTUBHBIMU JOCKAMH, MYJIbTUMEIUIMHBIMU TIpoeKkTopaMu U 3kpanamu: [1K-
417, TIK-418, TIK-517, TIK-518 . Jlns mpoBeneHust 1aOOpaTOPHBIX M CEMUHAPCKUX 3aHSATHA
ucnone3ytorcst ayauropun: [1K-421, T1K-425. Maketsl u oOpa3ipl ans 1a00paToOpHBIX padoT
pasmeniensl B ayn. [1K-4109.

6. MeToanuyeckue peKoMeHAaluu

Mertoauka mpenojaBaHus TUCHMIUIMHBI «MHXEHepHAas W KOMIbIOTEpHas rpaduka» u
peanmn3anud KOMIICTCHTHOCTHOT'O moaxoga B HN3JI0KCHUU n BOCIIpHUATHHA Marcpuajia
MpelycCMaTpUBAET UCIOIb30BaHUE CIENYIOIIUX AKTUBHBIX M MHTEPAKTUBHBIX (POPM MPOBEICHUS
ayJUTOPHBIX ¥ BHEAYAUTOPHBIX 3aHITHIA:

— ayJAUTOPHBIE 3aHATHUS: JEKIUH, Ta00PaTOpHBIE pabOThI, TECTUPOBAHUE;

— BHEAyIUTOPHBIE 3aHATHUS: CAMOCTOATEIHHOE U3YyUEHHE OTJEIBbHBIX BOMPOCOB, MOATOTOBKA
K JJaOOpaTOpHBIM paboTaM.

Oo0pa3oBaTre/jibHbIE TEXHOJIOTHHI

Bo3MoxHO npoBeieHNe 3aHATHI U aTTeCTallMil B TUCTAaHIIMOHHOM (popmarte ¢ IpUMEHEHUEM
CHUCTEeMBl JUcTaHIMOHHOro oOyueHus yHuBepcurera (CHO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoii AMEeKTPOHHBIX 00pa3zoBareibHbIX pecypcoB (JOP) (cm. m.4.2.3).

ITopsimox mpoBeaeHus: paboT B JUCTAHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTIECIbHBIMHU
PacopsDKEHHUSIMU TIPOPEKTOPA MO yIeOHOH padoTe W/WiIH EHTPOM yueOHO-METOIUYECKON PaObOTHI.

6.1 Meroanueckue peKOMEeHIANUM ISl PENoAaBaTe/Isl 0 OPraHu3anuu
00y4eHuUs

6.1.1. IIpermoraBaresh OPraHU3yeT MPENOIaBaHNE JUCIIUILINHBI B COOTBETCTBUU C
TpeboBanusmu "[lonoxkenust 06 opraHu3anuu 00pa3oBaTeIbLHOTO Mpoiecca B MOCKOBCKOM
MOJINTEXHUYECKOM YHUBEPCUTETE U €ro punuanax', yrBepkAEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2. Ha mepBOM 3aHATHH MPENOIaBaTENb JOBOIUT JI0 CBEICHUS CTYJICHTOB COJIepKaHUe
paboueit mporpammsel qucuumuiiabl (PITI) u mpegocTaBiseT BO3MOKHOCTh 03HAKOMIICHHUSI C
IIPOrpaMMoi.

6.1.3. [IpenogaBaTenb 0cOOEHHO OOpaIiaeT BHUMaHUE CTYJEHTOB Ha:


https://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D1%80%D0%B0%D0%B2%D0%BE%D1%87%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
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- BUJBI M (POPMBI IPOBECHUS 3aHATHH MO JUCLUUIUIMHE, BKIIIOYAs! MTOPSIOK IPOBEACHUS
3aHATUN C MPUMEHEHUEM TEXHOJOTUHN TUCTAaHIIMOHHOTO O0YyYEHUS U CUCTEMBbI TUCTAHIIMOHHOTO
o0Oyuenus ynusepcuteta (CJO Mocnonurexa);

- BUJIbI, COJIEp)KaHNE U TIOPSAO0K MPOBEACHUS TEKYILIETr0 KOHTPOJISI YCIIEBAEMOCTH B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPE/ICTB;

- (opmy, coneprkaHue U MOPsIIOK MPOBEACHUS MPOMEKYTOYHON aTTecTalluu B
COOTBETCTBHUH € (DOHJIOM OLIEHOYHBIX CPEACTB, peaycMoTpenHbiM PIT/L.

6.1.4. loBoaUT 10 CBEACHUS CTYJEHTOB I'papuiK BBHITTOJIHEHHS YU4ECOHBIX PaloT,
npenycMorpenssix PII/I.

6.1.5. Heo6xoaumo ¢ camoro Haudasa 3aHsITHI peKOMEH/I0BaTh CTYJAEHTaM OCHOBHYIO U
JIOTIOJTHUTEIIBHYIO JTUTEPATYPy U yKa3aTh yTU JOCTYIA K HEH.

6.1.6. B Hauase uinu B KOHIIE CEMECTpa AaTh CIIUCOK BOMPOCOB ISl MOATOTOBKH K
POMEKYTOUHOU aTTecTanuu (3K3aMEeHY WM 3a4ETy).

6.1.7. Pexomennyercs (axt o3HakomieHus ctyaeHToB ¢ PI1J] u rpadukom paGoThl
NUCHMEHHO 3a(hUKCHPOBATh MOAINMCHIO CTY/IEHTA B JIMCTE O3HAKOMJIEHUS ¢ conepxkanue PI1/I.

6.1.8. [IpennonaBarenu, BeIylIni JIEKIIMOHHBIE U TPAKTUUECKUE 3aHSITUS, JOKHBI
COIIACOBBIBAaTh TEMATUUYECKUH TUIaH NIPAKTUUECKUX 3aHATHH, UCII0JIb30BATh EUHYIO CUCTEMY
0003HaYeHH, TEPMUHOB, OCHOBHBIX MOHSATUHN AUCIUTUIHHBI.

6.1.9. [Ipy MOAroTOBKE K CEMHMHAPCKOMY 3aHATHIO TI0 TIEPEYHIO OOBSIBICHHBIX TEM
IPENoIaBaTel0 HEOOXOIUMO YTOYHUTH IUIAH WX MPOBEACHUS, MPOAYyMaTh (POPMYIUPOBKHA U
coJiepKaHne yueOHbBIX BOIPOCOB, BRBIHOCUMBIX Ha 00CYK/IEHUE, 03HAKOMHTHCS C IEPEYHEM BOTIPOCOB
110 TEME CEMHUHApa.

B xone cemMuHapa BO BCTYMUTEIBHOM CIIOBE PACKPHITh MPAKTHYECKYI0 3HAYUMOCTH TEMbI
CEMMHAPCKOT0 3aHATHS, ONPEACTUTh MOPSA0K €ro MpOBEIEHUs, BpeMs Ha O0OCYXJIEeHUE KaKIOoro
yuebHoro Bompoca. [IpuMeHsss QpPOHTaJIbHBIM ONPOC JaThb BO3MOXHOCTb BBICTYIIUTH BCEM
CTYZICHTaM, IPUCYTCTBYIOIINM Ha 3aHATUH.

B 3akimounTenbHOM 4acTH CEMUHAPCKOTO 3aHATHUS CIIEyET MOABECTH €r0 UTOTHU: 1aTh OLICHKY
BBICTYIIJICHUH Ka)KJIOTO CTYAECHTA U y4eOHOM IpYIIIBI B 1IEJIOM. PacKphITh MON0XKUTENbHBIE CTOPOHBI
Y HEJO0CTaTKU MPOBEJIEHHOTO0 CEMHHAPCKOTo 3aHATHSA. OTBETUTh HA BOMPOCH! CTYJEHTOB. BrinaTh
3aJjaHMsl JUI CAaMOCTOSITENIbHONM PabOThI IO OJATOTOBKE K CIIEAYIOIIEMY 3aHSATHUIO.

6.1.10. IlenecooOpa3HOo B XOJie 3aIIUTHI JIAOOPATOPHBIX PadoT 33/1aBaTh BHICTYHAIOIIAM U
ayIUTOPUU JOTIOJHUTEIbHBIE U YTOYHSIOLIUME BONPOCHI C IIEJIbI0 BBISICHEHMSI MX MO3MLMNA I10
CYILIECTBY 00OCYXKIAEMBIX MPOOIIEM.

Bo3moxHO npoBeieHNe 3aHATUI U aTTEeCTallMi B TUCTAHIIMOHHOM (opMaTe ¢ IPUMEHEHUEM
CHCTEMBI TUCTaHIMOHHOrO 00ydeHus: ynusepcureta (CJO-LMS). Ilopsaok npoBeneHus: paboT B
JUCTAaHIIMOHHOM (opMaTe YCTAHABIMBAETCS OTAENIbHBIMH pPACIOPSDKEHUSIMU TMPOPEKTOpa IO
yueOHoIi paboTe U/ Uiu IEHTPOM Y4eOHO-METOINYECKOi PabOTHI.

6.2 Meroanueckue yKazaHus JAJIs1 00y4al0UIUXCsl M0 OCBOEHHIO M CHUTITHHBI

1.2.1. CtyneHT ¢ camoro Hayajaa OCBOCHHUS JUCUUIUIUHBI JOJXKEH BHUMATEIbHO
03HAKOMUTCS ¢ paboyel MporpaMMoil TUCHUTUTHHBIL.

1.2.2. CryneHTy HEOOXOIMMO COCTaBUTH Ui ce0si rpauK BHIOTHEHUS y4eOHBIX padoT,
npenycMmotpensbix PI1J] ¢ yuérom TpeboBanmii pyrux AUCHUHUILINH, U3Y4aeMbIX B TEKYIIEM
ceMecTpe.

1.2.3. Ilpu npoBeaeHUN 3aHATHI U IPOLEAYDP TEKYLIEH U TPOMEKYTOUHOM aTTeCTalllH C
UCIIOJIb30BaHNEM MHCTPYMEHTOB MH(GOPMAIIMOHHOM 00pa30BaTeIbHON Cpeibl JUCTAHIIMOHHOTO
obpa3oBanus yausepcurera (LMS Mocnonutexa), kak BO BpeMsi KOHTaKTHOM paboThI ¢
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IpernoiaBaTesieM, TaK U BO BPEMsI CAMOCTOSITETIbHON paObOTHI CTYIEHT JTOJKEH 00ECTICYHTh
TEXHUYECKYI0 BO3MOXXHOCTb JUCTAHIIMOHHOI'O MOAKIIOUEHHSI K CUCTEMaM JIMCTaHIIMOHHOTO
oOyuenus. [Ipu OTCYTCTBHH TaKOi BO3MOYKHOCTH OOCYIUTH CUTYALIUIO C IIPETIOaBaTEeIIeM
JUCLUTUIMHBL

1. DoH/1 OLIEHOYHBIX CPEICTB

7.1  Meroabl KOHTPOJISA U OLICHUBAHUA Pe3yIbTATOB 00y4eHHU S

KOHTpOHB YCIICBACMOCTHU 1M Ka4C€CTBA MMOATOTOBKHU NPOBOJUTCA B COOTBETCTBUC C
TpeboBanusmMu "[losnoxenust 06 opranuzanuu oOpa3oBaTeabHOro npoiecca B MOCKOBCKOM
MIOJINTEXHUYECKOM YHUBEpCUTETE".

JU1 KOHTPOJIS YCIIEBAEMOCTHU M Ka4€CTBA OCBOCHUS JUCLUILIMHBI HACTOSIILEN TIPOrpaMMOn
IIPEyCMOTPEHBI CIEAYIOIINE BUIbI KOHTPOJIA:

- KOHTPOJIb TEKYILEH yCIeBaeMOCTH (TEKYIIUH KOHTPOJIb);

- IPOMEKYTOYHAsI aTTECTALHS.

B nporiecce 00y4eHHs UCTIONB3YIOTCS CIENYIOIINE OLEHOYHBIE (POPMBI CAMOCTOSATEIBHOM
pabOoTHI CTYIEHTOB, OLIEHOYHBIE CPEJICTBA TEKYLIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHBIX
aTTecTalui:

B nepsoMm cemecrpe:

- MOJITOTOBKA K CEMUHAPCKUM 3aHITHUSM, BBIIIOJHEHUE IpadUyuecKX 3aJaHui U UX 3alUTa;
KOHTpOJIbHasl paboTa; TecT; 3a4erT.

Bo BTOopoMm cemectpe:

- HOJTrOTOBKA K CEMMHAPCKUM 3aHATHUSAM, BBINOJIHEHUE rpaUIecKX 3a/1aHUi U UX 3allNTa;
KOHTpOJIbHAs paboTa; TECT; IK3aMEH.

7.2 kana u KpUTEPUHU OLEHMBAHUS Pe3yIbTATOB 00y4eHH S
[TokasaTernem OI[EHMBAHUS KOMIIETEHIINH Ha Pa3IMIHBIX 3Tarnax ux (GOPMUPOBAHHS

ABJISITCA AOCTHXKEHHE 00yUaroIUMUCS IJIAHUPYEMBIX PE3yJIbTaTOB 00YUYEeHHUs O AUCHUIIINHE
(Momysro).

[IIxansl OLIEHUBAHKS PE3YIBTATOB IIPOMEKYTOUYHOMN aTTECTALIMU U UX OIIUCAHUE:

dopMa MPOMEKYTOUHON aTTECTALlUN: 3a4€T, SK3aMEH.

[IpomexyTouHas aTTectanus ooydaromuxcs B GpopMe 3a4eTa U HK3aMeHa MIPOBOJIUTCS 110
pe3yJsibTaTaM BBIIIOJIHEHHUS BCEX BUIOB yUE€OHOM pabOThI, MPETYCMOTPEHHBIX YU€OHBIM IIJIAHOM IO
JAHHOW JUCUMILTUHE (MOAYIIO), IPU 3TOM YUUTBHIBAIOTCS PE3YIbTAThl TEKYIEr0 KOHTPOJIS
yCIIeBaeMOCTH B TeueHue cemecTpa. OLeHKa CTeNeHH JOCTIXKEHUS 00yJatolMMHCS TUIAHUPYEMbIX
pe3yabTaTOB 00YUEHUS MO TUCIUILTUHE (MOIYII0) IPOBOIUTCS MIPEoiaBaTeNieM, BEAYIIUM
3aHSTHS 110 IUCLHUIUIMHE (MOIYJII0) METOJOM SKCIIEPTHOM OLleHKH. [1o nToramMm mpoMexyTouHoit
aTTeCTalluy MO AUCUUILUINHE (MOYJIIO0) BEICTABISAETCS OLIEHKA «3aUTEHO» WM «HE 3a4TE€HO».
Heo0xoauMbIM yCIIOBHEM MPOXOKIECHUS IPOMEKYTOUYHOM aTTECTALIMU SBJISIETCS BBIIOJIHEHNE BCEX
BUJIOB paboT, MpeAyCMOTPEHHBIX JaHHOM paboyeil mporpaMmoit no aucuuiinHe « MuxeHepHas u
KoMIblOTepHas rpadukay. Ha gaty npoBeaeHus IpOMeKyTOUHON aTTeCTAllMK CTYAEHTHI JOJKHBI
BBINOJIHUTH BCE BUBI YU€OHOM pabOThI, IPEyCMOTPEHHbIE pabouell mporpaMMoii 0 AUCHUIINHE
«VHxeHepHas ¥ KOMITbIOTEpHAas rpaduka, a ”UMEHHO BBIIIOJIHUThH Pacue€THO-TpapruecKue
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nabopaTopHble paboThl - 18 pabot, BeIMOMHUTH | KOHTpOJIbHYIO padoty B 1 u 2 cemectpax. Ecnu He
BBIITOJTHCHBI HGO6XOI[I/IMLIG YCIOBUSA, CTYACHTHI IMOJIYYAaOT HE3aUCT UJIUW HCYJOBJIICTBOPUTCIIBHYTO
OLICHKY.

[Ixana oneHUBaHUS JUIA 3a4eTa:

[Ixana
Onucanue
OLICHVUBAHUA

BrimonHeHsl Bce BHIBI y4eOHOU paboThl, mpemxycmorpernbie PIT/I.
CTygeHT JIeMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHUW, HaBBIKOB
NPUBEICHHBIM B TaONMIIAX MOKa3aTelel, OomepupyeT NpuoOpEeTeHHBIMU
3auTeHo 3HAHUSMHU, YMEHUSIMH, HABbIKAMU, IPUMEHSIET UX B CUTYalUsIX TOBBIILIEHHON
cnoxHocTd. [Ipu 3TOM MOTryT OBITH JOMYIIEHBI HE3HAYUTENIbHbIE OIINOKH,
HETOYHOCTH, 3aTPYyJAHEHHUS NpPU aHAIUTHYECKUX Olepauusix, IepeHoce
3HAHUM U YMEHUM HA HOBbIC, HECTAHAAPTHBIE CUTYalUH.

He Boimonnen oauH wnu Oonee BUAOB y4yeOHON  paboThI,
npenycmotpenHbix PIT/I. CTyneHT 1eMOHCTpUpYET HEMOJHOE COOTBETCTBUE
3HaHWI, YMCHHU, HABBIKOB MPHUBCJICHHBIM B TaOIMIIaX TOKa3aTeleH,
He 3aureno JIOITYCKAIOTCS 3HAYHUTEIbHBIC OIIMOKH, IMPOSIBISICTCS OTCYTCTBUE 3HAHHIA,
YMCHHI, HAaBBIKOB TI0 psAIy IIOKa3areled, CTYACHT HCIBITHIBACT
3HAYUTENIBHBIC 3aTPYTHEHUS TIPU ONICPUPOBAHUY 3HAHUSAMHU U YMEHUSIMU TIPU
WX IEPEHOCE Ha HOBBIC CHTYAIIHH.

Ixama oneHUBaHUA AJI DK3aMeHa:

HIxkana
Onucanue
oueHueaHus

Buvinonnensi 6ce uowvl yuebHol pabomol, npedycmMompeHHble
yueonvim naanom. Cmyodenm OeMOHCmpupyem CcOOmeemcmaeue
3HAHUL, YMEHUI, HABLIKOG NPUBCOCHHbIM 6 MAOIUYAX NOKA3amenel,
0 onepupyem npuoOPemeHHbIMU 3HAHUAMUY, YMEHUSMU, HABLIKAMU,
o NPpUMEHsIem UX 68 CUMYayusax noevlueHHou croxcnocmu. Ilpu smom
Modcem 6bimb OONYUWeHa HEe3HAYUMENbHASL OWUOKA, HemOYHOCHb,
3ampyoHeHue npu AHATUMUYecKUx onepayusix, nepeHoce 3HAHUll u

yMeHMZZ Ha Hoewble, HecmaHOapmele cumyayuu.

Buvinonnenst 6ce uovl yuebnotl pabomwl, npedycmompeHHvle
yuebnvim  naamom.  Cmyoewm  0eMOHCmMpupyem  HenoaHoe,
Xopowio npasuibHoe  COOmeemcmeue  3HAHUl,  YMEHUll,  HABbIKOG
npusedeHHbiM 8 mabauyax nokazamenet, 1ubo eciu npu 3mom Ovliu
oonyujenvl 2-3 HecyujecmeenHole OUUOKU.
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Buvinonnenst éce 6uovl yuebnotl pabomwl, npedycmompeHHvle
yuebnvim naanom. Cmyoewm OeMOHCmMpuUpyem Ccoomeemcmeue
Yooenemsopumenvro | 3uanuii, 6 KOMopom oceeweHa 0CHOBHAS, Hauboaee 8adXdCHAs YaCmb
mamepuana, Ho npu dSMOM OONYWeHd 0OHA 3HAYUMENbHA OWUOKA
UNU HeMmo4YHOCMb.

He evinonnen 00un unu 6Oonee 6udos yueOHOU pabomul,
npedycmompennvix yueonvim nianom. Cmyoewm OemoHcmpupyem
HenoIHoe cOomeemcmesue 3HAHUll, YMeHUll, HABbIKO8 NPUBCOCHHBIM 6
mabauyax noxaszamenet, OONYCKAIOMCS 3HAYUMENbHbIE OUUOKU,
Heyooenemsopumenvho . .
NPOSGIACMCs. OMCYMCMEUe 3HAHUL, YMEHUll, HABbIKO8 NO POy
nokazameinetl, CmyOeHm UCNblmbléaen 3Ha4umenbHbie 3ampyoOHeHUs.
npU ONEpUPOSAHUU 3HAHUAMU U YMEHUSMU NPU UX NEPEHOCE HA HOBbIE

cumyayuu.

7.3 OueHOYHbIE CPeICTBA

7.3.1. Texymuii KOHTPOJIb
JInst mpoBeieHHs TEKYILETO KOHTPOJIS HPUMEHSIOTCS ClIeNyrone GOpMBL: pacuemuo-
zpagbuquKue CAMOCMOAmMeENIbHblE pa601’l’Zbl, KOHMpPOJIbHAA pa60ma, mecnibl.

7.3.2. IIpoMe:XyTOYHAsI ATTECTALUSA

[IpomexyTouHas aTTecTanus mpoBoauTcs Ha 1 u 2 cemecTpax oOyueHus B hopme 3aueTa u
DK3aMEHa.

3aueT NpoBOAUTCS MO OMiIeTaM, OTBETHI MIPEIOCTABIISIIOTCS MUCBMEHHO C MOCHIEAYIOIUM
YCTHBIM coOeceioBanueM. busetsl popMupyroTcst U3 BONPOCOB NPEACTABICHHOTO HUXKE TIePEYHS.

PernameHT npoBeeHust 3aueTa U IK3aMeHa:

1. B Ouner Bkitouyaetcs (4) Bompoca U3 pa3HbIX pa3JesioB AUCIUILTUHEI U (OHO, ABA)
MPaKTUYECKUX 3a/1aHMUS.

2. [lepeueHb BONpPOCOB COOTBETCTBYET TEMaM, U3YUE€HHBIM Ha JEKIIMOHHBIX U
71a00paTOPHBIX 3aHATUSX (TpUIaraeTcs).

3. BpeMms Ha MOATOTOBKY MUCBMEHHBIX OTBETOB - 710 40 MUH, YCTHOE coOeceIoBaHue - 10
10 MunyT.

4. IlpoBeneHue arrecTalyu (3a4eTa U K3aMeHa) C UCIOJIb30BAHUEM CPEJICTB IEKTPOHHOTO
oOydeHHsT W JTUCTAHIIMOHHBIX OOpPa30BaTENbHBIX TEXHOJIOTHI BBIMOIHIETCS B COOTBETCTBHH C
YTBEPXKIEHHBIM B yHHBepcuTeTe '"[lopsiaikoM TNpOBENEHHsS IPOMEXKYTOYHOM AaTTECTalluu C
UCMOJIb30BAaHUEM CPEACTB 3JEKTPOHHOTO OOy4YeHHMs M JAUCTaHIMOHHBIX 00pa3oBaTelIbHbBIX
TEXHOJOTHI1"

dopma, mpenycMOTpeHHas y4eOHBIM IUIAHOM - 3aueT. [IpoMexyTouHass aTTecTanus
MPOBOANTCS B CPOKH, YCTAHOBIIEHHBIE YTBEPXKICHHBIM paclHCaHUEM 3a4€THO-IK3aMEHAIIMOHHOU
ceccud. Jlo nmaThl TPOBENEHUS TPOMEKYTOYHOW aTTECTAIlMM CTYJCHT JOJDKEH BBITOJHUTH BCE
pacueTHO-Tpaduueckue abopaTopHble pabOTBI, TMPEAYCMOTPEHHBIC HACTOAIIEH pabodeit
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nporpaMMoil aucuuiuinHbl. Ilepedens o00s3aTenbHBIX paboT M (opMa OTYETHOCTH IO HUM

MMpEaACTaBJICHLI B Ta6JII/II_[eI

Bun paGotsl @dopma OTYETHOCTH U TEKYILIET0 KOHTPOJIS
PacuetHo-rpaduueckue paboThl, Odopmennsie pacueTHO-Tpaduueckue paboThI,
yKa3zaHHbIe B paznene 3.4.1: MPEAYCMOTPEHHBIX  paboueit MPOrpamMmMoit

JUCIUITIINHBI C OTMETKOM npenoaaBaTeisd
«GBadTCHO», €CJIKM BBIIIOJIHCHBI U O(l)OpMJIeHBI BCC

paboTHI.
CamocrositennbHass  pabora.  PacuetHo- | OdopmieHHBIH OTYET 0 pabore,
rpadudeckue padbotsr 1-18. PelyCMOTPEHHOM paboueit MporpaMMoi

JUCLMIUIMHBI ¢ OTMETKOW  IpernojaBaTess
«3aYTEHO», €CIIM BBIMOJIHEHBI U 0(OPMIIEHBI BCE
paboTHI.
Konrtponbnas padora KonTtposnbHast  paboTa,  BBIIOJIHEHHas  Ha
IIOJIOXKUTENBHYIO OLIEHKY

Ecnu He BbINoJIHEH OAMH WK OoJiee BUIOB Y4eOHOH paboThl, yKa3aHHBIX B TaOJIHIIE,
IpernoJiaBaTesib UMEEeT NPaBoO BBICTAaBUTh HEYOBIETBOPUTEIbHYIO OLEHKY IO UTOraM

HpOMG)KyTO‘IHOfI aTTeCTalnu.

7.3.3. Bonnpochl 1Ji1 MOATOTOBKH K 3a4€Ty U IK3aMeHy
Paznen «HavepraTeibHasi reoMeTpUsA»»
|.Touka, nmpsimasi, JIOCKOCTb.
1.ITpoekunu 1eHTpaIbHbIE U MapaieibHbIE.
2.lHBapuaHTHBIE CBOMCTBA MapaIeNbHbBIX TPOSKIIUH.
3.Metox Monxa.
4.0pToroHaNBFHBIE TIPOCKIINU M CUCTEMA TPSIMOYTOJIBHBIX KOOPIUHAT.
5.Touku B 4™ yeTBEpTAX NMPOCTPAHCTBA
6.ITpoexmuu mpsiMoit 1 OTpe3Ka MPSMOI JTMHUH.
7.0co0ble (4acTHBIE) MOTOKEHHS MPSIMOM THHUH.
8.Touka Ha IPAMOIi.
9.Cnenpl psiMOH.
10.ITocTpoeHue HaTypaIbHOW BEMTUYHHBI OTPE3Ka MPSIMON OOIIETO MOJT0XKEHUS U YTIIOB
HAKJIOHA MIPSIMOM K MIJIOCKOCTSIM MPOEKIUA. MeTo1 MpsSMOYTOIBbHOTO TPEYTOIbHHKA.
11.B3auMHO€ MOJ0KEHUE BYX MPSIMBIX.
12.Teopema o mpoenMpOBaHNE TIOCKOTO MPSMOTO YTIa.
13.Crioco0bl 3a1aHus IUIOCKOCTH Ha YePTEKe.
14.Cnenpl maoCcKoCTH.
15.TIpsiMast ¥ TOYKa Ha MIOCKOCTHU. Y CIIOBUE MPUHAJICKHOCTH TOYKU TUIOCKOCTH.
16.IIpsiMbIe 0COOOTO MONOXKEHUS HA MIOCKOCTH. JIMHUS HanOONIbIIIEro HaKIOHA (JIMHUS
CKaTa) INIOCKOCTH K IIOCKOCTH MPOESKIUH.
17.IToctpoenue nuHuM nepeceuenus 2™ miaockocteid. (I mo3unnonHas 3amaya)
18.ITpaBusio MoCTpOCHUSI TUHUHU TIEpECEUCHHS 2™ TNIOCKOCTEH B 001IIeM ciyJae.
19.ITocTpoeHune mpsMOi IMHUU U TIFIOCKOCTH MapajuIeIbHBIX MEXTy COOO.
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20.ITocTpoeHue B3aMHO MapauIeIbHBIX TIOCKOCTEH.

21.ITocTpoeHue TOUKH nepeceueHust npsiMoi u mwiockoctu. (IIpaBuio moctpoeHus)
22.ITocTpoeHue B3aMMHO MEPIEHIUKYISIPHBIX MPSMON U IMJIOCKOCTH.
23.IlocTpoeHue B3aMMHO NEPIEHIUKYISPHBIX MNIOCKOCTEH.

24.TlocTpoeHue NpoeKLnii MHOTOTPAaHHUKOB M pa3BepTKU OOKOBOW IIOBEPXHOCTH.

I1.CrtocoOb1 mpeoOpazoBaHus YepTEKA.
1.Crioco6 nepemMeHsl MI0CKOCTEeH MPOCKITHIA:

- OIIpeJIeNICHUE HATYpaJbHOW BETMYMHBI U YTJIOB HAKJIOHA TPSIMOM K TJTIOCKOCTSIM
MPOEKIU;

- OIIpeJIeNICHUE HAaTypaJlbHOW BETMYMHBI 3aJaHHOM IIJIOCKOCTH M YIJIOB €€ HaKJIOHA K
TJIOCKOCTSIM TTPOCKITUH;

- OMpe/ICNICHUE KPATUanIIero pacCTOSHUS MEXIY CKPEUIUBAIOIIMMUCS PSIMBIMH;

1. - ompeneneHue HaTypalabHOW BEIMYMHBI IBYXIPaHHOI'O YyIJIa.
2.Crioco0 BpalieHus:

2.a. Crioco6 BpalieHusi BOKPYT IPOSHUPYIOIINX MPSIMBIX:

2. - ompejereHHE HATYypabHOW BEJIMYMHBI OTPE3Ka MPSIMOM 1 YIJIOB HAKJIOHA €&
K TUIOCKOCTSIM MPOEKIUI;
- COBMEIICHHUE TOUKH C 33JJaHHO! IJIOCKOCThIO (IOBEPXHOCTHIO).

2.6.Crioco0 BparieHust BOKPYT JIMHUH YPOBHS (TOPU30HTAIH, (DPOHTAIIN):
- OTIpeJIeIICHNE HATYPAIbHOM BEJIMUUHBI OTPE3Ka MPSMOU JINHUH,
- OTpeieJIeHNe PacCTOSTHUS OT TOUKHU J0 33JaHHON IPSAMOIA;
- OIlpeJiesIeHUe HaTypajbHON BEIMYMHBI IJIOCKOCTH TPEYTOIbHUKA;
- OTpeieIeHne yrila MeX Ay NPsMON U IJIOCKOCTHIO;
- OTIpe/IeTICHNE YTIIa MY IJIOCKOCTSMU.
3. Crioco0 BpameHus 6e3 ykazanus oceil BpameHus. Croco0 miocKonapanieIbHOTO
NIepEMETICHHS:

3. - ompeJesieHUe HaTypalbHOW BETMUMHBI OTpe3Ka MPSIMOM U yIiIoB €€ HakJIoHa
K IUTOCKOCTSIM ITPOEKIMH;
- OIIPEACIICHUE BEIMUMHBI IByXI'PAaHHOIO YIJIa;

- OIpeJIeNIeHNe HaTypallbHOM BEJIMYUHBI 3aJaHHON TJIOCKOCTH.

I11. KpuBbie MoBEpXHOCTH.

1. CnocoOsl 3ajanus U M300pakeHUs1 IOBEPXHOCTEH Ha uepTexax. Kapkac moBepxHOCTH.

2. IloBepxHOCTH BpalieHus1. BHHTOBBIE TTOBEPXHOCTH.

3.ITocTpoeHre HeAOCTAIOMICH MPOCSKITUN TOYKH, MPpUHAIIekamei moBepxaocTH. ([Tpapmiio)

4. [TpoBeneHue MIOCKOCTEH, KacaTEIbHBIX K KPUBBIM MTOBEPXHOCTSIM.
5.ITocTpoeHne THHUY cpe3a, IepeceueHne INHIH Cpe3a TOBEPXHOCTH 3a/TaHHON

IIJIOCKOCTBIO.

6.ITocTpoenue pa3BepTku KpuBoil moBepxHocTu. (Lnnmuuapa, konyca)
7.ITocTpoeHne TOUYEK MepecedeHrs MOBEPXHOCTH NpsiMoit (kpuBoii) tunueit. (IlpaBuino).
8.ITocTpoeHne TMHUY MepecedeHus (JIMHUM Mepexoa) 27 moBepXHOCTel BpallleHus:

- c1oco0 CeKylIMX MOBEPXHOCTEH;
- cnoco0 KOHIIEHTpUYECKHX chep;
- Ccrmoco0 KCHEHTPUIECKUX cep.
9. IlocTpoenue nuHUM nepecedeHus 2™ nosepxHocreit 2™ nmopsaka. Meron Momxa.
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Bonpocsl 1u1st MOATOTOBKHM K 3a4eTy M dK3aMeHy no pasaeay «AHkeHepHasi rpaguka»
(ITpoekumMoOHHOE YepUYeHHUE)

1.Ha3oBuTE OCHOBHBIE TUHUU YEPTEkKA, UX HA3HAUCHHUE U MIAPAMETPHI.

2.Ha3oBuTe 0OCHOBHBIE (POPMATHI U KX Pa3MEpBHI.

3.Kak nony4aroT 1 0603Ha4aroT JONOJHUTENIbHbBIE PopMaThl? YKaxkHUTe pa3Mepsl Jincta popmara
A4x3.

4.I'ne na yeptexxke opmara A4 pacnonararoT OCHOBHYIO HaJMKCh U T'lie €€ pac mojararT Ha
OCTaJIbHBIX (popmarax?

5.Yto Takoe macmtab? Ha3zoBuTe cTaHgapTHBIC MAcIITaObl YMEHBIIICHUS U YBEITMUCHHUS ?

6.Yto Takoe MacmTaObl yBeTUUEHHUS 1 yMEHbIIeHUs1? Kakue yKka3pIBatOT pa3Mepsl U3/ETus IpU
BBIMIOJTHEHUH €T0 YepTeka B MaciTade yBeIWYCHHs UITH YMEHBIIICHUS?

7.Uto Takoe MpoIMCHBIC U CTpOUHbIe OyKBEI? Uem onpenensiercs pazmep(Homep) mpudra?
8.HazoBuTte paznuiy mexay mpudramu tuna A u b. Kakopa BbicoTa apaOckux mudp A1 KakKI0ro
HOMepa mpudTa’?

9.Yrto naszwiBaercs Bugom? Kakoii BUJ Ha3pIBaeTCs INIaBHBIM M KaK OH BHIOMpaeTcs?

10.Kak nosiy4aroT OCHOBHbIE BU/Ibl, KAK OHHM Ha3bIBAIOTCS U PACIIOJIaratoTCs Ha yepTexe?

11.B kakoM ciyyae Ha 4epTeKe HaHOCUTCS Ha3BaHue BuJa? UTo 03HAYAET 3HAK «0», KAKOBA €ro
¢dopMa, pazMepsl U B KAKOM CIIy4ae U KaK OH HAHOCUTCS?

12.Kakoe n300pakeHne Ha3bIBAIOT CEUEHUEM H IS Uero ero npuMeHsor? Kakumu TuHusIMu
00BOJIAT BHIHECEHHBIE U HAJIOKEHHBIE CEUCHUS?

13.Kakoe n3o0pakeHrne Ha3bIBatOT pa3zpe3oM? i 4ero mpuMeHs 0T pa3pe3nl?

14.Yem otiunuaetcs pazpes oT ceueHusi? Kakue pa3pessl Ha3bIBatOT CIOKHBIMU?

15.B kakux ciydasix UCHOJIb3YIOT BEIHOCHBIE eMeHThI? Kak oopMitsiioT nzobpakeHue
BBIHOCHOTO 3JIeMeHTa?

16.Kax yka3pIBaeTcs maciuTad, B KOTOPOM BBITIOJIHEH BBIHOCHOM 3eMeHT? MoXeT 11 BBIHOCHOM
AIIEMEHT COJEpKaTh MOAPOOHOCTH, HE YKa3aHHbIE HA OCHOBHOM M300pa’keHUH U3/ENns, U
OTJIMYATHCS OT HETO 10 COACPKAHUIO?

17.Kak nzobpaxkarorcs cuMMeTpuuHble GUrypsl? B Kakux cirydasx AOMYCKaeTCsl COeAUHSTD
NOJIOBUHY BUJIA U TIOJIOBUHY pa3pe3a M KaK BBIIOJIHIIOTCS 3TH N300paskeHus?

18.1300axeHue CIIJIONIHBIX BaJlOB, BUHTOB, 3aKi€NoK. M300paxenue pa3zpe3oB pEdep KeCTKOCTH
WJIM TOHKUX CTEHOK.

19. Uto Takoe BbIKaThIBAHUE OTBEPCTHSI B CEKYIIYIO IJIOCKOCTh U KaKk OHO OOpMIISIETCS ITPU
BBITNIOJTHEHUH pa3pe3a?

20.1300paxenue aeranei ¢ pa3psiBoM. HamosxeHHast mpoeKIus.

21.Kak npoBoJATCS BBIHOCHBIE JINHUN IIPY HAHECEHUH pa3Mepa MPSIMOJIMHENHOTO OTPE3Ka U
pa3MepHast TUHUS M0 OTHOIICHUIO K BBIHOCHBIM JIMHUAM?

22 Kakue GpopMbl CTPEJIOK, UCTIONB3YIOTCS Ha KOHIIAX pa3MEpHON JIMHUU U IPUMEPHOE
COOTHOUIEHUE €€ 3JIEMEHTOB?

23.B KakoM ciiy4ae CTpeJIKM Ha pa3MEPHOM JINHUU HAHOCATCS TOJIBKO C OAHOM CTOPOHBI, a
pa3MepHast TUHUS POBOJIUTCS 332 OCh U300paXeHUs?

24 Kak npoBOJAT BEIHOCHBIE Y pa3MEpHBIE JIMHUM ITPU HAHECEHUU pa3Mepa yria?

25.Kak pacnosiararotT pa3MepHbI€ YHCIIa 0 OTHOMIEHHIO K pa3MepHbIM JTUHUAM? [lomyckaeTcs au
nepeceyeHre pa3sMepHBIX YHCE U CTPEJIOK Pa3MEPHBIX JIMHUN KaKUMH-THOO0 JTUHUAMU yepTexa?
26.B kakux ciaydasx JMHEMHBIE U YTIIOBBIE pa3MepPbl HAHOCSTCS Ha MOJIKE JINHUU-BBIHOCKE?

27.B KakuX €qUHMIIAX YKa3bIBAIOT JIMHEHHBIE pa3MEPHI HA YEPTEXKaX, U B KAKOM ClIydae 3TH
€MHUIIBI 0003HAUAI0TCS Ha YyepTexe?

28.B KakuX €JUHMIAX YKa3bIBAIOT YIJIOBBIE Pa3MeEpPhI U MPOCTABIIAIOT JIU 3TU €IUHULIBI Y
pa3MepHBIX uncen?
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29.KakoBbl MUHUMAJIbHBIE PACCTOSHUS MEXKAY MMapajUIeIbHBIMU Pa3MEPHBIMU JINHUSAMH U MEKIY
pa3sMEepHOM JIMHUEH U IMHUEH BUAMMOTO KOHTYypa?

30.Kak pexomeHyeTcs pacrnoiaraTb pa3MepHbI€ YUCIIa 10 OTHOLIEHUIO K HECKOJIBKUM
napauieIbHBIM UM KOHLIEHTPUUECKUM pa3MepHbIM TuHusAM? Kak cienyer yka3blBaTh MEHbBIINE U
OoJbIIMe pa3Mepsl 0 OTHOIICHHUIO K KOHTYPY H300pa)KeHus1, 4TOOBI pa3MepHbIC U BHIHOCHBIE
JMHUH HE IePEeCceKaTuch?

Bonpocel 1u1st MOATOTOBKHM K 3a4eTy M dK3aMeHy o pasaeny «AHkeHepHasi rpaduka»
(MamuHOCTpONTEILHOE YepUeHue)

Hanecenue pasmepos
Hanecenue pa3MepoB, onpeAesnsonuX pacioaoKeHue OTBEPCTHi (TOJISIPHBIE KOOPIUHATHI).
Hanecenue pazMepoB, onpeensomux pacnoloKeHne OTBEPCTHH (IIPSIMOYTOJIbHbIE KOOPAUHATHI).
Hanecenue pazmepa uzaenusi, 1300pak€HHOTO C pa3pbIBOM.
Hanecenue pazMepoB TONIIMHBI WK JUIMHBI I€TANIH, U300paXKEHHON B OJTHOW MTPOEKIIUH.
Hanecenne nuamerpa wiu paaunyca chepsl.
Hanecenue pasmepa kBagpara.
Hanecenue Haanucell HeyKa3aHHBIX Ha YEPTEkKE PAIUYCOB CKPYIJIEHUN U YKIOHOB.
Hanecenune pa3mepoB NIPOTOYKH.
HaHneceHnue pa3mMepoB JIbICKU WIIH 11a3a.
Hanecenune pa3mepoB IIITOHOYHOTIO 11a3a HA BaJLy.
HaHneceHnue pa3zmMepoB HINIOHOYHOTO 1133 B OTBEPCTHUH.
Hanecenue pazmMepoB KaHaBKHU JUIsl BbIXOJa IUTH(OBATILHOTO KPYyTa.
N3006paxenue npsMoOOYHBIX (IBOJBFBEHTHBIX) IIUTHIL U UX 0003HAYCHHE Ha YePTEKe.
Hanecenune pazMepoB 0TBEpCTHI MO BUHTHI C TOTAWHOW T'OJIOBKOM.
Hanecenue pazMepoB OTBEPCTUI IOl BUHTBI C LIWJINHAPUYECKOMN TOJIOBKOM.
N300paxeHne 1 HaHECEHHE Pa3MePOB IIIyXOT0 OTBEPCTHSI C PE3LOOH.

Yepmeoicu oemarneti

Ueptéx 3yduaToro xoseca (peku, 4epBsika U T.11.).
Yepréx nUTON (IITAMIOBAHHOM) JA€TalM C TOCIEAyIOIleH MeXxaHHueckod oO0paboTkoil wacTu
MTOBEPXHOCTH.
UYeptéx neranu, U3roTOBIEHHON JJUCTOBOW IITAMIIOBKOM.
YepTéx MpyKUHBL.

H3zo00padsicenue coedunenuti demaneti
[IInoHOYHOE COETUHEHUE.
[IInumeBoe coequHEHME.
Pe3n6oBoE coennrenne (001TOBOE, MIMIICYHOE, BHHTOBOE) IEHCTBUTEILHOE.
Pe3nboBOE coeamuenune (001TOBOE, MIMIICYHOE, BUHTOBOE) YIIPOIIIEHHOE.
3ybuaroe coenuHeHue (mpssMo3ydoe, Koco3zyboe, peeuHoe, YEPBIIIHOE )

Coopounvie eOunuysl
YepTéx “manoit” cOOpOYHON €AUHUIIBI.
VYcioBHOE “CHATHE” OHOM MIIM HECKOJBKUX JeTaneld Ha COOPOYHOM uepTexe U ero odopmieHue
COOTBETCTBYIOLIEH 3aITUCHIO.
Hanecenrie HOMepOB NO3ULIAN [ TPYIIIBI KPETIEKHBIX ETaJCH.

Bonpocs! 1J1s1 MOATOTOBKH K 3a4eTy H 9k3aMeHy o pasaeny «KomnborepHas rpadguka»
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1. 3nakomctBO ¢ Komrmac -3D. OCHOBBI MOJICTUPOBAHHS JISTAIICH.

2. O630p BO3MOXKHOCTEH cucTeMbl. THTEpdeiic.

3. Coznmanue mapameTpudeckoro sckusa. Jlo0aBieHue U pelakTHPOBAHUE TEOMETPHUECKUX
3aBUCHUMOCTEH.

4. PenaktupoBaHue pa3mepoB Ha 3cku3e. Co3/1aHne MacCUBOB Ha 3CKHU3E.
5. Co3maHue 3CKU3HBIX 0JI0KOB. [loHMMaHue OITOBEIEHNI YCKU30B.

6. Coznanue 3D-reomerpun: napaMmeTpuyuecKas TBEPAOTEIbHAS MOJIETb.
7. BeinaBnuBanue. Y craHOBKa MaTepuaia u 1Bera. [loBTopHOe Hcnoabp30BaHIEe T€OMETPUH 3CKH3A.
8. CBsI3b C TaHHBIMH JIPYTHX ICKU30B.

9. Co3nanue 3J1eMeHTa BpalllCHHUS.

10.Co3nanue 371eMEHTOB C/IBUT.

11. Ucnonb30oBaHUE TPUMHUTHBOB.

12. Jlob6aBneHue conpsikeHus.

13. JloGaBieHue CKpyTiIeHHIA.

14. Jlo6aBnenue dacox.

15. Pa3memnienue oTBEpCTHil.

16. Co3ganue KpyroBoro Maccuaa.

17. Pa3menieHue OTBEPCTUM MO ICKU3aM.

18. Co3nanue cOopku.

19. TlonsiTue GUKCUPOBAHHOTO KOMIIOHEHTA.

20. JloGaBneHue cOOPOYHBIX 3aBUCUMOCTEH.

21. 3aBUCUMOCTb COBMEIIIEHHE.

22. Ctenenu cBoOO 6. 3aBHCUMOCTH «BcTaBkay.

23. 3aBUCUMOCTb «YTOI».

24. 3aBucumMocTh «KacaTtembHOCThY.

25. VYnopaBasolue 3aBUCUMOCTH.

26. Pabora ¢ bubnmoTtekoi 21eMeHTOB.

27. DKOHOMHUS BPEMEHH ¢ HHCTpyMEHTOM «COopKay.

28. Co3nanne 2D-ueprexeit u3 3D-gaHHBIX

29. Co3nanue BUJOB JieTayd. THUIIBI BUIOB Ha YEPTEKE.

30. Coznanue HOBOTO YepTeka. Pa3menienne 6a30BOro M MPOEKIIMOHHOTO BHJIOB.
31. Pa3mernienue ceuenus. Cozianue JONOTHUTENHLHOTO BUA.

32. Co3naHue BEIHOCHOTO BHUJIA. PeakTupoBaHue BUIOB.

34. BeipaBHuBaHue Buaa. Mi3aMeHeHne BEIpaBHUBAHUS.

35. Orobpaxenue Buaa. JlobaBieHue 0003HaUCHUN B YEPTEKHBIC BUIBI.
36. Mapkep LeHTpa U OCEBbIE JINHUU.

37. PenaktupoBaHrue HAaMMEHOBAHUI U TOJOKEHUN 0003HAYECHHUI BUIOB.
38. Hanecenue pa3mMepoB Ha UYepTeke.

39. PenakTrpoBaHue pa3MepoB.

40. MHCTpyMeHTH 0003HAaYEeHUsI OTBEPCTUH U Pe3b0.

41. TlonyyeHue pa3MepoB ¢ MOJIEIH.

42. OmpeneneHue OCHOBHOW HAMKCH.

43. Co3aHue CIOKHBIX YePTEKEH U IeTATUPOBOK.

44, CoznaHue CII0KHOTO YePTEKHOTO BUJIA.

45. MecTHblii pa3pes.

46. VI3MeHeHME OTHOMICHHUH depTexel netann. BuguMocTs netainei.
47. IlopaBnenue Buaa. [logasineHue 2eMeHTOB uepTexa. Pa3psiB Bua.
48. Homepa mo3unmii. ABTOHYMEpaIus MO3UITHH.

49.Coznanue crienuuKaimm.

50. Tabnuia oTBEpCTHH.



