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1. ]_Ie.)'[l/l, 3alavdi U IVIAHUPYEMBIC PE3YyJabTaTbl oﬁyqennﬂ o AMCIOMIIJINHE

Jucuumnnuna « HXeHepHas 1 KOMIbIOTepHast rpaduka» COCTOUT U3 TPEX CTPYKTYpPHO U
METOAMYECKH COINIacOBaHHbIX pasnenoB: «HauepratenbHas reomerpusi», «VHxeHepHas
rpadukay, «KomnbrotepHas rpadukay.

JucuuiuinHa «HxeHepHas U KOMIbIOTEepHas Tpaduka» SBISETCS OAHON U3 OCHOBHBIX
O0IIETEXHUYECKUX TUCIUIUIMH B TIOATOTOBKE 0AaKaIaBpOB B TEXHUYECKUX YUCOHBIX 3aBEICHHSIX.

K 0CHOBHBIM HeIIM OCBOEHMSI JUCHUIUIMHBI «VHXEHepHast U KOMIIbIOTEpHas Tpadukar

CJIeTyeT OTHECTH:
— (hopMupoBaHHMe 3HAHUH O OCHOBHBIX IOJIOKEHMAX, IPU3HAKAX U CBOMCTB, BBITEKAIONIUX M3
METO/a MpPSIMOYTOJBHOrO mpoeuupoBaHus. Ha sToM 0a3upyrorcs TEOpeTHYEeCKHe OCHOBBI U
IpaBUiIa TOCTPOEHUS H300pak€HUM IMPOCTPAHCTBEHHBIX IPEIMETOB Ha  IJIOCKOCTU
(HauepTarenbHas TEOMETPUS);

— (opMHpOBaHUE 3HAHUN O OCHOBHBIX IPAaBUJIAX COCTABJICHMS TEXHUYECKHUX UYEPTEXKEH,
HaHeceHust pa3MepoB ¢ yuetom ECKJI, yrenun yeprexei (MHXeHepHas rpaduka);

— (¢opmupoBaHHE 3HAaHUI 00 OCHOBAaX BBINOJHEHHUS YepTEeXKEeH Ha KOMIBIOTEPE C
HCIOJIb30BAHUEM COBPEMEHHBIX I'paMuecKuX MporpamMmm (KOMIbIOTEpHAs Tpaduka).

— IOArOTOBKA CTYJIEHTOB K JESITEIbHOCTH B COOTBETCTBUM C KBAJTU(PHKALMOHHON
XapaKTepUCTHKOH 10 HANpaBJICHUIO OaKantaBpa.

K ocHOBHBIM 3amayam oOCBOCHMs IUCHMIUIMHBI «lH)XeHepHas M KOMIbIOTEpHas
rpadukay cieayer OTHECTH:

— INPUMEHEHHE METOAOB M CHOCOOOB pelIeHHs 3aJady HauyepTaTelbHOM I€OMETpUU B
MOCTENYIOIUX pa3/ielax WHXEHEPHOH W KOMIIBIOTEPHOM TpaUKd TIpH  BBINOJIHEHUH
KOHCTPYKTOPCKOM JOKYMEHTAallUY;

— OCBOCHHE HABBIKOB 110 PYYHOMY 3CKHU3MPOBAHHUIO, COCTABICHUIO YEPTEKEH C yueToM
tpedoBanuit ECKJI, utenuro ueprexei.

- BBITIOJIHEHUE U YTEHUE YEPTEKEH pPAa3IMYHOTO YPOBHS CIOKHOCTH U Ha3HAUCHMUS,

— pa3paboTka paboueil MPOEKTHON M TEXHUYECKOW JOKYMEHTAIUH;

2. MecTo IMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOorpaMMbl

JlucuuiuinHa OTHOCUTCS K 00s3arenbHOi dacTu Onoka Bl «luctummussl (MOZLyn)».
«HXKeHepHas KOMIIbIOTEpHas Trpaduka» B3aMMOCBS3aHa JIOTMUECKH U COAEPIKaTEeNIbHO-
METOJMYECKH CO CIAEAYIOIMMMH TUCIMIUIMHAMK U nipakTukamu OOIT:

— MaremaTndeckuii aHaJn3;
- Beeaenwne B npodeccuro;
— BBezeHue B IpOEKTHYIO JESTEIbHOCTD.

B wacrtu, popmupyemoii yaactHuKaM#u 00pa3oBaTeIbHOTO MPOIECcca:

- OCHOBBI pallMOHAJILHOTO IPOEKTUPOBAHUS.

3. CTpykTypa u coaepkaHue TUCHUIINHBI

OO61as TpyA0€MKOCTh IUCLHHUIUIMHBI COCTaBIsAeT 3 3aueTHble equHuIlb! (108 yacos).
Nzydaercst Ha | cemectpe oOyuenusi. dopma MpPOMEKYTOYHOW aTrTecTaluud — dK3aMeH B 1
ceMecTpe.

3.1 Buabl yueOHOM padoThl M TPYA0EMKOCTD

3.1.1. Ounas popma oOydeHuUs



Ne . KoauuecTBO CemecTpbl
Buj yueOHoii paGoThI
n/n 4acoB 1 cemecTp
1 | AyiuTopHble 3aHSITHS 48 48
B ToMm uncre:
1.1 | Jlekuum 16 16
1.2 | CemuHapCKUE/IPAKTHYCCKHUE 3aHATHS 32 32
1.3 | JlabopaTopHbIe 3aHATHUS -- --
2 | CamocTrosiTesibHasi padoTa 60 60
B ToMm umcie:
2.1 | [logroroBka u 3ammra 1a00paTOPHBIX 60 60
paboT
2.2 | CamMOCTOATENBbHOE N3YUCHUE
3 | IIpomexyToUuHasl ATTECTALNS
3auet/mud.3auer/sK3aMeH IK3aMeH JK3aMeH
Hroro 108 108

3.2 TemaTu4eckuil NJIaH U3y4YeHU s JUCHUILINHBI

(o dopmam oOyueHus)

3.2.1. Ounas popma oOydeHus
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108 16 32 60
1 Paznen 1. HaueprareabHas 38 6 12 20
reoMeTpus
1.1 | Tema 1. Touka, npsimasi, IOCKOCTb 3 6 10
1.2 | Tema 2. [ToBepXHOCTH 3 6 10
2 Pa3nen 2. Un:keHepHasi rpaguka 38 6 12 20
2.1 | Tema 3. OOuime npaBuiIa BHIIOJHEHUS 2 4 4
yepTexkei
2.2 | Tema 4. N300pakeHus: — BUJIbI, 2 4 8
paspesbl, CeUCHUs
2.3 | Tema 5. Pe3p00BbIe U3aeIUS U UX 2 4 8
COCIMHCHUS
3 Pa3nea 3. KomnbloTepHasi rpaguka 32 4 8 20
Tema 6. 3nakomctBo ¢ Kommac 3D 1 2 4
Tema 7. Co3naHue uyeprexka 1no 1 2 8
T€OMETPHUUECKON MOJCTH
Tema 8. Co3ganue cOOPOYHOTO 2 4 8
qepTexa
Hroro | 108 16 32 60




3.3 Conepxanne 1ucuuiLinHbl «HKeHepHasi KOMIIbIOTEPHAasi rpauKa

Pa3znen 1. HauepraTenbHas reomerpus

Tema 1. Touka, npsimasi, IIIOCKOCTh

MeTtobl TpOoELMPOBAHUS: LIEHTPAJIbHOE, NapajuienpHoe. [IpoenupoBanrne TOUKK Ha JIBE U
TPH B3aHUMHO-TIEPIICHANKYIISIPHBIE TIIOCKOCTU TpoeKiuit. O0pa3oBaHre KOMIUIEKCHOTO YepTeka
(metong Monxa).

[IpoenmpoBanue mOpsAMON JIMHUKM M €€ oOTpe3ka. [IpUHAIIEKHOCTh TOYKH MPSMOM.
[lonoxxeHne mnpsMOl OTHOCUTENBHO IUIOCKOCTEW mpoekuuil. OmnpeneneHne HaTypaibHOU
BEJIMUMHBI OTPE3Ka MPSAMOI 0OIIETo MOJI0KEHHUS METOJIOM MPSMOYTOJILHOTO TPEYTOJIBbHUKA.

B3aumHOEe monokeHHE MpSAMBIX: TpsAMBbIE  [EpECEKaloluecs, MapauieibHble U
ckpemuBaomuecs. Teopema o MpoelMpoOBaHUH NMPSMOTO yriia (YaCTHBIN CiTydaif).

[Tnockocts. CriocoObl 3aJaHus IUIOCKOCTH Ha yeprexe. lIpsmas u TOUka B TUIOCKOCTH
(Tpu3HAKK MPUHAJIC)KHOCTH). | TaBHBIE JIMHUH TUIOCKOCTH (TOPU30HTAIb M (PPOHTAIIH).

[TonoskeHre TUIOCKOCTH OTHOCHTENBHO IUIOCKOCTeW mpoeknuid. [lmockoctu oOmero u
YaCTHOIO MoJIokeHU. CBOMCTBO MPOCIUPYIOIIUX TIIOCKOCTEH.

Tema 2. IloBepxHoCTH

KpuBble nuHun u noBepxHocTH. KpuBble TMHUM IUIOCKUE U NIPOCTpaHCTBEHHbIE. KpuBbIe
noeepxHoctu. OOpa3zoBaHME KpHMBBIX IIOBEPXHOCTEH M MX M300pa)kKeHHE Ha YepTexe.
Knaccudukanus moBepxHOCTE: TUHEHYaThIe U HeTMHEeHYaThle MOBEPXHOCTH, pa3BEePThIBACMbIC
Y HEPa3BEPTHIBAEMBIE TIOBEPXHOCTH.

IToBepxHoctu Bpamenusi. OOpa3zoBaHue Hu u300pakeHHEe Ha depTexke. Todyka Ha
NOBEPXHOCTHU BPALLEHUS.

[Munuanp Bpamenus. CedeHne WIMHAPA IMJIOCKOCThIO. Buael ceuenuii. Iloctpoenue
NPOEKIUH U HaTypaJIbHOW BEITMUMHBI (PUTYPBI CEUCHMSL.

Konyc Bpamenus. Ero o6pazoBanue u nzodpaxenue Ha yepTexxe. Bupl ceuenmii konyca
1ockocThlo. [locTpoenue npoekiuii 1 HaTypaIbHOIO BUIA (PUTYphI CEUEHHUS.

Ccdepa. Ee oOpazoBanne u n300pakeHue Ha uyeprexe. Touka Ha MOBEPXHOCTU COEPHI.
Ceuenue cepbl TNIOCKOCTHIO.

Top. Ero o6pazoBanue u nzoOpakeHue Ha yepTexxe. Buasl Topa. Touka Ha MOBEPXHOCTH
topa. CedyeHue Topa miocKocThio. Kpyrossie ceueHus Topa.

B3anMHOe nepecedyeHre KpUBBIX TOBEPXHOCTEN.

OO6mwmit anroput™m pemieHus. [IpumMeHeHrne TMIOCKOCTEH B KauyeCcTBE BCIIOMOTATEIbHBIX
CEKyIIUX IIOBEPXHOCTEH MpU IOCTPOCHUM JIMHUM IIEPECEUYEHUs [JBYX IOBEPXHOCTEH.
[ToctpoeHne HaTypalbHOW BEIWYMHBI (UIYypbl CEUCHMs JBYX IIEpECEKaroIUXcs KPUBBIX
MIOBEPXHOCTEN IPOELUPYIOLIEH MIIOCKOCTHIO.

B3anmHoe mnepeceyeHHe COOCHBIX MOBEPXHOCTEW BpaIllCHHUS. Ilepeceyenue mnpsiMoi
JUHUM C KpPUBOM TIOBEPXHOCTBHIO. Auroput™M peuieHus. [Ipumepbl mHOCTpOeHUs TOYEK
MEePECEeUCHUS PSIMON JIMHUM C KPUBOU MOBEPXHOCTBIO.

Pa3znes 2. UH:keHepHasi rpauka

Tema 3. O0mue npaBuIa BHINOJTHEHUS YepTexRei
[IpeameT W KpaTKuii OYepK pa3BUTHS WHXeHepHOW rpaduku. CraHmapTuamus Kak
¢baxTop, ciocoOCTBYIOLINIA pa3BUTHIO Hayku U TexHUKU. Ennnas Cucrema KoHCTpykTOpCKO#
Hoxymenrtaniuun (ECK/[). Ee Ha3Hauenme, CcTpykTypa u cojepkanue. TpebOoBaHus,
npenbsiBiasiembie Ctangapramu ECK/] k coctaBneHnio 1 0o(hOpMICHUIO YePTEKEH.
OO06mue mpaBuia BBIOTHEHUS uyepTexei. dopMarbl JUCTOB uepTekeid, OCHOBHBIC U
JIOTIONTHUTENbHBIE (opMaThl, MX oOpa3oBaHue U oOo3HayeHHe. OCHOBHas HAANUCH U €€



pacnonoxxenue Ha Qopmare mmcra (TOCT 2.301-68). Macmtabpl M300pakeHuld W UuX
0003HaueHNE Ha YepTeKe B OCHOBHOM Haamucu u Ha mosie uyepteka (TOCT 2.302-68).
JIuaum ueprexa. Tumbel TUHMNA, UX HauyepTaHHE W OCHOBHbIE Ha3HaueHus. ToIMHA
BCEX THWIIOB JUHUM MO OTHONIICHHIO K CIUTOMIHON TosicToi ocHOBHOM juHUH (I'OCT 2.303-68).
HIpudter yeprexusie. Tunel u pazmeps! mpudra. Hlupuna OykB M TOIIMHA JTUHUN
mpudTta (FOCT. 2.304-81).
OcHoBHas Hagnuch (YIJIOBOM IITaMIl), COJAEP)KAaHHE W TOPSJIOK €€ 3aloJHEeHUs Ha
yeprexax (I'OCT 2.104-2006). Urenue yeprexa.
Hanecenne pasmepoB (I'OCT 2.307-68). CBeneHus 00 OCHOBHBIX TpeOOBaHUAX H
MpaBHJIaX HAHECEHUS pa3MEpOB PACCMATPUBAIOTCS BBIOOPOYHO B 3aBUCHMOCTH OT O3TaloB
BBINOJIHEHHSI FpauuecKux padoT.

Tema 4. U300paskeHns - BUAbI, pa3pe3bl, CCYeHHS

N3o6pakenus: — Bugbl, paspessl, ceaenus ('OCT 2.305-2008). OcHOBHBIE TOJIOXKECHUS U
ompeneneHusi. MeTo MpsIMOYTOJbHOTO TMPOELUPOBAHUS — OCHOBA COCTaBJICHUS YEPTEKEH.
BI/IJII)I. ConepmaHHe H OIIPCACIICHUEC BHJA. FHaBHBIﬁ, OCHOBHBIC, NOIMOJHHUTCIBHBIC U MCCTHBIC
BUJBI, UX OIpEAEJCHHE M pacloyiokeHue Ha ueprexe. OO03HAUEHUE JOTOJHUTENBHBIX U
MECTHBIX BHJIOB Ha ueprexe. Paszpessl. Onpenenenue u copepkanue paspesa. Kimaccuduranms
pa3pe3oB B 3aBUCUMOCTH OT TOJIOKEHUS CEKyIleH MIOCKOCTH OTHOCUTEIbHO TOPU30HTAIBHOM
IINIOCKOCTH HpOGKIII/II\/’I (FOpI/ISOHTaJ'IBHI)IG, BCPTUKAJIBHEBIC, H&KHOHHBIG), OTHOCHUTCJIIBHO JJIMHBI 1
BBICOTHI IpeaMeTa (MPOJOoJIbHbBIC, MOMEPEUHbIe), OT YMCIAa CEeKYIIUX IJIOCKOCTEeH (IpocThie U
cioxHeie). Pacmonokenne u o0003HaueHHE pa3pe3oB Ha depTexe. MeCTHBIE pa3pes3bl.
CoenuHeHHe YacTH BUJAA M YaCTU COOTBETCTBYIOIIETO pa3pe3a W UX pas3jielieHHe Ha YepTexe.
YcioBus, o6ecneunBaronfe BO3MOKHOCTh COSAMHEHUS TIOJOBUHBI BUJA M MOJIOBHHEI pa3pesa.
Ceuenus. Omnpenenenue u cojepkanue ceuyeHus. CedeHus - BHIHECEHHBIE M HaJIOKEHHbIE, UX
pacronokeHue ¥ 00O3HAaYeHHE Ha YepTeke. YCIOBHOCTH M YHPOIIEHHS, NMPUMEHSEMBIC IMPH
n300paKeHUH BUIOB, Pa3pe30B U CEUCHMI:

1. M3oOpaxeHue TONOBHHBI BHJA, pa3pe3a WM CEUeHHs, €CIU OHH NPEACTaBISIOT
CUMMETPHUYHYIO QUrypy.

2. MBoOpaxeHne B pa3pe3e TOHKOCTCHHBIX JJIEMEHTOB THIA pedep >KeCTKOCTH, CITHII
MaXOBHMKOB, CIUIOIIHBIX BaJlOB, KOIJa CEKyllas IUIOCKOCTb HAampaBie€Ha BJOJb JJIMHHOM
CTOPOHBI TAKOTO DJIEMEHTA.

3. U3o0paxeHnue B pa3pe3e OTBEPCTUM, PACTIONOKEHHBIX HAa KPYTIBIX (hiaHIax, KOTJa UX OCH
HE COBIAJAIOT C CEKYLIEH MIO0CKOCTHIO.

Tema S. Pe3b00Bble n3e1Usi M X COeTUHEHUS

OCHOBHBIC TIOJIOKEHHSI TIO CheMKe 3CKu30B. OmpenencHue 3cku3a. TpeOoBaHUS K
BBITIOJTHCHHIO 3CKH3a. PEKOMEHIAINY 110 TIOCTICI0BATEIIBHOCTH BBIITOJIHEHHUS ICKU3A.

Pazwemuble coenuHeHus. Pe3pOoBble W3AenMss W WX coeluHeHus. M3o0paxeHue wu
obo3nauenue pe3rd ('OCT 2.311-68). TOCT 2.315-68. Buabl pe3pd: MeTpudeckasi, JI0UMOBas,
TpyOHasi, KOHWYECKas, TpamneleuaibHas U CICHUaNbHAs. DIEMEHThI pe3b0: JUIMHA IOJIHOTO
npoduns pe3nObl, cOeru, Haapesbl, packu, TpoTouku. KpernexHple n3nenus: OONTHI, IIMUIbKHA,
raiiku, maioObl. WX wu3o0paxkeHwe Ha dYepTe:ke W 0003HAYCHHE B OCHOBHOW HAJMUCH U
cnenuduKanum.

Paszpnes 3. Komnbrorepnas rpaguka

Tema 6. 3nakomcTBO ¢ «Kommac 3D»

3nakoMcTBO ¢ cucteMoit «Kommnac 3D». OcHOBBI MOJIETTUPOBAHUS J€TaIEH.
O0630p BoO3MOxHOcTel cuctembl. HMurepdeiic. Co3maHue mnapamMeTpHuEcKOro 3CKH3A.
JloGaBieHune U pegakTUPOBAHUE T'€OMETPUUYECKUX 3aBUCUMOCTEW. PenakTtupoBaHue pa3mepos.
Co3nanune maccuBoB Ha d3ckuze. Co3gaHue S3CKHU3HBIX OJ0koB. IloHMMaHue oOmnoBeleHUH



ackn3oB. Co3zpanue 3D-reomerpun: napameTpudeckas TBEpAOTENbHAs MOJEIb. BolgaBnyuBanue.
VYcraHoBka matepuana u 1Bera. CBs3b ¢ JaHHBIMU JApYrux 3cku3oB. Co3gaHMe 3JI€MEHTa
Bpamenua. Co3gaHue »IeMEHTOB caBUr. Mcmonb3oBaHue nNpuUMHUTHBOB. JloOaBieHue
conpsixenus. JlobaBnenue ckpyrinenuii. Jlodbasnenue gacok. Pasmemenue orsepctuii. Co3nanue
KpYroBoro Maccupa. Pazmerenue otBepcTHii mo sckuzam. [locrpoenue rpaukoB 1 HOMOTPaMM.
Tema 7. Co3nanue yepTeska Mo reoMeTpUu4ecKoOi Mo/Ie/u.

Coznanmne yeprexa JETald IO T'€OMETPUYECKOM MOJEIH JETald. DJIEMEHTHI JeTaleH.
[TocnenoBarenbHOCTD OmEpalyii Ipy BHIMOJIHEHUH YepTexa. BriOop konnyecTBa n300paxeHmi,
UX coiepkaHuss M MacmTaba. Bunsl, paspe3bl u ceueHus. HaneceHwe M penakTHpOBaHHE
pa3MepoB. BrInosgHeHe BBIHOCHOTO 3JIEMEHTa. Y CJIOBHOCTH U YIIPOILEHUs Ha uepTexe. PaboTa
¢ bubanorexoii anementoB. JleranupoBka.

Tema 8. Coznanmne cO0POYHOIO YepTexa.

Coznanne cOOpPOYHOro uepTelka IO BHUPTyalbHOM Mojenu wusaenus. PasmemieHue
nepBoro kommoHeHTa. (CremeHu CcBOOOABI  OTAENbHBIX JeTanel cOopku. lloHsatue
(bUKCUpOBaHHOTO KOMIIOHEHTa. Bumbl, pa3pesbl, ceueHus. CozmaHue u3Aenvii B padbouem
npocTpaHcTBe cOopku. HaneceHue pasmepoB Ha cOOpOYHOM UepTeke. YTMPOIICHUS Ha
coopounoMm yeptexe. Homepa mozumuit. Crienudukanus.

3.4 TeMaTuKa CEMUHAPCKUX/NIPAKTHYECKHUX M J1A0OPAaTOPHBIX
3aHATHI

3.4.1. JlabopaTopHble 3aHATHS (YKA3bl8AIOMCA MeMbl 3aHAMUL ¢ nepeuHem J1adopamopHbIX
pabom).

Tema: Touka, nmpsimasi, mockocTh. IIpakTueckasi padora Ne:. Pemenue Tpex npocTenmmx
3aa4 1o TeMe J1abopaTopHOi paboTHI.

Tema: Co3naHue reoMeTpUYECKUX MOJICNIEH pa3IMYHbIX INIOCKOCTEN U MMOBEPXHOCTEN HA
koMmnbrotepe. [IpakTnyeckas padora Ne:2:. CoziaHue reoMeTpu4ecKol MOJIEHN U YyepTexa
nznenus «llnactunay.

Tema: IlocTpoeHHe TUHUYN NIEPECEUCHHUS IBYX IIOBEPXHOCTEN HA KoMmIbloTepe. IIpakTuyeckas
padora Ne3: Co3ianre reOMeTPUYECKUX MOJIETIEH U MMOCTPOEHUE JIMHUM TIEPECECUEHUSI IBYX
IIOBEPXHOCTEN HA KOMIIBIOTEPE.

Tema: Bunsl ueprexa. Hanecenue pazmepos. IlpakTnueckas padora Ne4: [loctpoenue
gyepTeka aeTanu 0e3 pa3pesos.

Tema: Pa3zpesbl u ceuenus. [Ipaktudeckas padora NeS: [loctpoenue yeprexa netainm ¢
pa3pe3aMu U CEUEHUSIMHU.

Tema: BrinonHenue ueprexeit getaneit u3 cobopounoro yeprexa. Jleranuposka. [IpakTudeckas
pat6ora Ne6: BrinonHeHnue ueprexeid 2-3 nerasueil u3 cOOpouHOro yepTeka.

Tema: Brimonnenus c6opounoro yeprexa. [Ipakruueckas padora Ne7: BoinonHeHus
POCTOro cOOpOUHOTO uepTeka u3 2-3 neraneir. CoctaBieHne ceUPUKAIUH.

3.5 TemaTuka KypCOBBIX IPOEKTOB (KYPCOBBIX padoT)
KypcoBsie paboTHI/TIPOCKTHI HE MPEYCMOTPEHBI./

4. Y4eOHO-MeTOAMYECKOE M MH(OPMALIMOHHOE 0O0ecIevYeHune

4.1 HopmaTuBubie 1okyMeHThI 1 'OCTbI
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I'OCT 2.001-73 ECKJI. OO011e mojIoKeHus;

I'OCT 2.109-73 ECKl. OcHOBHBIE TpEOOBaHHS K YepTEKaM;

I'OCT 2.125-2008 ECK/I. [TpaBuiia BEINOIHEHMSI 3CKU3HBIX KOHCTPYKTOPCKUX TOKYMEHTOB;
I'OCT 2.301-68 ECK/I. ®opmaTsr;

I'OCT 2.302-68 ECKJI. Macita0sl;

I'OCT 2.303-68 ECK/I. JIunuu;

['OCT 2.304-81 ECK/I. lIpud e uepTexKHBIC,

I'OCT 2.305-2008 ECK/I. M300paxkeHUs-BUABI pa3pe3bl, CEUYCHHUS;

I'OCT 2.307 -68 ECK/I. Hanecenne pa3mepoB U NpeAebHbIX OTKIOHEHHH;

. TOCT 2.311-68. ECK/I. M300pakeHue pe3n0sbl.

. TOCT 2.312-72 ECK/I. YcnoBHbIe n300pakeHUs U 0003HAYECHUS IIBOB CBAPHBIX COCTUHEHUN;
. TOCT 2.315-68 ECK/I. M300paxeHus yrpoIIeHHbIE U YCIOBHBIE KPETIEKHBIX JIeTaJICH;

. TOCT 2.318-81 ECK/I. IlpaBuia ynpolieHHOro HaHECEHHsI pa3MEpPOB OTBEPCTHUI;

.T'OCT 2.320-82 ECK/I. I[IpaBuna HaHeCceHUs pa3MEPOB, AJOMYCKOB U MOCAI0K KOHYCOB;
.T'OCT 2.403-75 ECK]JI. [IpaBuia BbITIOJHEHUS YEPTESKEH MHUIMHIPUICCKUX 3yOUaThIX KOJIEC;

4.2 OcHoBHasl JiuTEpaTypa

. Topnon B.O., CemenuoB-Oruesckuit M.A. Kypc HaueprarenbHOl reomeTrpun. — M.: Bricmias

mkonua, 2016. — 272 c.

Bponckuit A.M., ®aznymun 3.M., XanguaoB B.A. UmxkeHepHas rpaduka (MeTamiooopadoTka).
M.: Uzn. uentp «Akagemusi», 2013. — 400 c.

daznymua 2.M., Xannuao B.A. Umxkenepras rpaduka. M.: U3n. nentp «Akanemus», 2011, —
432 c.

®daznymun 2.M., SkoByk O.A. Texaudeckas rpaduka. M.: U3n. nentp «Akagemus», 2018. —
336 c.

Tumodees B.H., ®aznynun 3.M. Pa3paboTka reoMmeTpuieckux Mojenei u yeprexeit B Kommac
-3D. - M.: MockoBckuii moiutex, 2023. - 78 c.

4.3  JlonmoJHHUTeJbHas JIUTepaTypa

1. <HAUYEPTATEJIbHAS T'EOMETPUS. Meronnueckue yka3zaHHs K KOHCIEKTY JIEKUIUI» /
[Tox penakumeit mpodeccopa 3. M. @aznynuna. - M.: MOCITOJIMTEX, 2019. — 96 c.



2. Meronnueckue ykazaHus «MeTpuyeckue 3ajaud B HauepraTelnbHOW reometpumn» /Ilox
penakuueit mpod. .M. @aznynuna. — M.: MOCITOJIMTEX, 2019. — 40 c.

3. Meroaunueckue ykazanus «TeopeTnueckue 0CHOBBI HaUEpTaTENbHON reoMeTpun» KoaekTus
aBTopoB. [lox penakmueit mpod. .M. ®Paznymura. — M.: MOCITOJIMUTEX, 2019. — 50 c.

4. Meronuueckue ykazanus «M3o0paxenus (Buabl, paspessl, ceueHus)» KosnekTuB aBTOpOB.
[Tox penakmueit ®aznynuna 3.M.- M.: MI'TY «MAMN», 2022. —42 c.

5. YuebHoe nocobue «IIpaBuiia BbIMONHEHHUS pe3bOOBBIX coennHeHU» / KoIekTuB aBTOpOB.
[Tox penakmueit mpod. .M. ®aznymuna. - M.: MOCITOJIMTEX, 2021. - 76 c.

6. VYueOnHoe mnocobue «lIpaBuna BBIMOJHEHHUS IIMOHOYHBIX, HUTMIEBBIX M 3yO4aThIX
coemuaeHui» / KommektuB aBTopoB. Ilom pemakmumeir mpod. D.M. dDasznymuna. - M.:
MOCIIOJIMTEX, 2021. - 60 c.

7. Meronuueckue ykazanus «OO01re rmpaBuiia HAHECEHUsI pa3MepoB Ha uepTexax» / KomnekTus
aBTopoB. [lox pegaknueit daznynuna 3.M. M. -: MOCIIOJIMTEX, 2022. - 68 c.

8. Meronnueckue ykazanusi «BpinonHenue ueptexeidt U 3cku3oB. [loctpoenne n3zoOpakeHu»
/Konnextus aBropoB. [Ton pegakuueit ®aznynuna 9.M. - M.: MI'TY «cMAMMN», 2003. — 38 c.
9. Metonnueckue ykazanus «Co3nanue u penakrupoanue yeprexeit B cucreme KOMITAC-3D.
Yacte 1» / D.M. @aznynun, A.}O. Kamunun, O.A. SxoByk, A.S. lleem. - M.: MI'TY
«MAMM», 2013. - 80 c.

10. 3amanuss mo reoMerpudeckoMy MonenupoBanuto: coopuuk/ B.H. Tumodees, 3.M.
®daznynun, 10.10. [lemuna — M, MockoBckuii nmonutex, 2020- 228 c.

6) npocpamvmHoe obecneuenue u UHmeprnem - pecypcal.

Qaznymua O.M., Hapeimkun [I.H., SxoByk O.A. KoHCHekT JeKIUH 1O IUCUUILINHE
«HaueprarenpHass  reomMeTpus»:  NPE3CHTAMOHHBIE  METOAUYECKHE  MaTepuanbl Ui
MYJIbTUMEMIHHOTO COTMPOBOXKJCHUS 3aHATUH 10 aucuuiimHe «MHkeHepHas rpadukay.
Mockga, 2016. Homep roc. Peructpamuu snextponnoro uzaanus — 0321602638 ®I'VIT HTI]
«HOOPMPEI'ICTP».

Kontyno B.B., ®aznynmun DO.M. «M300paxkenus. Buapl, paspes3bl, cedeHUN»:
MPE3CHTALUOHHBIN METOAUYECKUI MaTepHuall Al MYJbTUMEIUUHOTO COMPOBOXKACHUS 3aHATUN
no gucuuruinHe «WmxenepHas rpaduka». Mocksa, 2014. Homep roc. Perucrpanun
snektporHoro m3ganus — 0321403761 OI'YIT HTL «K MTHOOPMPEI'UCTP».

. SlkoByk O.A., Kamuaun A.JO., ®aznymun O.M. «Pe3pObl U pe3pOOBbIE COEIUHEHUS»:
MPE3EHTALMOHHBIN METOIMYECKUA MaTepuall ISl MYJbTUMEIUWHOTO COMPOBOXKIACHUS 3aHATHI
no guciuiuimHe «MmxenepHas rpadukay. Mocka, 2015. Homep roc. Perucrparnuun
anekTpoHHoro uznanus — 0321504508 OI'VIT HTL « MHO®OPMPEI' UCTP».

4.4  DueKkTpoHHbIe 00pa3oBaTe/bHbIE pecypchl

1. D0P «HauepraTtenbHas reomeTpusi (4actb 1)»
https://Ims.mospolytech.ru/course/view.php?id=546

2. O0P «HauepratenbHas reomeTpus (4acTb 2)»
https://lms.mospolytech.ru/course/view.php?id=673

3. O0P «nxenepHas rpaduka (IpOEKIUOHHOE YEPUEHUE)»
https://Ims.mospolytech.ru/course/view.php?id=703

4. 50P «MuxenepHas rpaduka (MaIIMHOCTPOUTEILHOE YSPUCHHUE )
https://Ims.mospolytech.ru/course/view.php?id=1272



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

5. DOP «KoMIploTepHbIi MPAKTUKYM 110 HHXKEHEPHOU Tpaduke»

https://online.mospolytech.ru/course/view.php?id=322

Pazpaboranubie DOP BKIII0UAIOT TPEHUPOBOYHBIE M HTOTOBBIE TECTHI.

[Mopsimox mpoBeneHUs: pabOT B TUCTAHIIMOHHOM (opmare yCTaHABIMBAETCS OTCIHHBIMU
pacTlopsDKeHUAMU TIPOpPEKTopa MO ydyeOHOW pabdoTe W/WiIM LEHTPOM Y4eOHO-METOIUYEeCKON
paboTHI.

Ka)KI[BIf/i CTYOACHT obOecrieyeH HHIAWBUYaJIbHBIM HCOTPaHUYCHHBIM JOCTYIIOM K 3JICKTPOHHBIM

oubnuoTexkam yHuBepcurera (http://lib.mami.ru/lib/content/elektronnyy-katalog). Ccplinka Ha
INEKTPOHHYIO0 OMOIMOTeKy: https://online.mospolytech.ru/course/view.php?id=7621&section=1

4.5 JInneH3u0HHOEe U CBOOOTHO pacnpocTpansieMoe nNporpamMmmMHoe o0ecneyeHue

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

4.6 CoBpeMeHHble TnpodeccHoHANbHBIE 0a3bl [JaHHBIX H HH(pOPMANMOHHbIE
CIIPABOYHbIE CHCTEMbI

«TexakenepT» — cpaBoYHas CUCTEMa, IPEJOCTaBIIAOLIAsi HOPMAaTUBHO-TEXHUYECKYIO,
HOPMAaTHUBHO-TIPABOBYIO HH(POPMAIIHIO: T€X-IKCIEPT.pdh

5. MaTepuajibHO-TeXHUYECKOe o0ecneveHune

Jns mpoBeneHHS JEKUHUOHHBIX 3aHATUA MCHOJB3YIOTCS ayJAMTOPUH, OCHAIICHHbBIC
KOMIBIOTEPAMH, MHTEPAKTUBHBIMU JOCKaMH, MYJIbTUMEAUMHBIMU MPOEKTOPAMH U SKpaHAMU:
YeThIpe KOMITBIOTEpHBIC JlabopaTtopuu Kadenapbl « TeXxHuueckas MeXaHUKa W KOMITBIOTEPHOE
moaenupoBanue» Aya. 11K416, T1K417, TIKS517, TIK518 ocHamieHHble 75 KOMIBIOTEpAMH,
naboparopuss ¢ (GOHIOM THIIOBBIX JeTasied u MaketoB B ayn. [1K419. Jlns mnpoBeneHus
nabopaTOpHBIX padboT ucnonb3ytores ayautopuu: [1K-421, TIK-425.

6. Meronn4yeckne peKOMeHIAUNH

Metoauka mpenoAaBaHus IUCHUIUIMHBI «HKeHepHassT W KOMIBIOTEpHas rpadukay W
peaym3anysi KOMIIETEHTHOCTHOTO IOAXOJa B W3JOKEHUUM H BOCHPHUATHHA MaTepuaia
npeyCcMaTpUBACT MCIIOJIB30BAaHHUE CIICIYIOIINX aKTHBHBIX M HHTEPAKTUBHBIX (DOPM MPOBEACHUS
ayJIMTOPHBIX ¥ BHEAYAUTOPHBIX 3AHSITHIA:
— ayIUTOPHBIC 3aHITHS: JICKIIMHU, TAOOPAaTOPHBIE paOOTHI, TECTUPOBAHUE;
— BHEAYJTUTOPHBIC 3aHATHS: CAMOCTOSITEIIbHOC M3YUCHHE OTIICIBHBIX BOIPOCOB, MOATOTOBKA K
nabopaTOpHBIM paboTam.

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH


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
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

Bo3MoxHO NpoBeZieHHEe 3aHATHH M aTTecTalil B JUCTAHIMOHHOM (hopMaTe ¢ NMpUMEHEHHEM
CUCTEMbl TUCTaHIMOHHOro oOyueHusi yHuBepcurera (CAO-LMS) Ha ocHoBe pa3paboTaHHBIX
Kageapoii AIeKTpOHHBIX 00pa3oBaTesbHbIX pecypcoB (DOP) (cm. m1.4.4).

[lopsinox mnpoBeneHust pabOT B JUCTAHIIMOHHOM (opmaTe yCTaHABIMBAETCS OTIEIbHBIMU
pacnopsHKeHUSAMU TPOpeKTopa Mo ydeOHol paboTe W/HMIM LEHTPOM YyueOHO-METOIUYECKOM
paboTHI.

6.1 MeroauyecKkue peKOMEHJAAUMH JJIA NpenoaaBareisi M0 OPraHU3aALMHU
00y4eHuUs1
6.1.1. IlpenonaBarens opraHusyeT NpenoiaBaHue AUCLUIIIINHBI B COOTBETCTBUU C
TpeboBanusmMu "[losokeHuss 00 opraHu3anuu 00pa3zoBaTEIHLHOTO Mpolecca B MOCKOBCKOM
MOJUTEXHUYECKOM YHUBEPCUTETE U ero (puimanax", yrBepKIEHHBIM PEKTOPOM YHHUBEPCHUTETA.
6.1.2. Ha nepBoM 3aHSTUU MpENOJaBaTeNlb JOBOJUT 10 CBEACHHUA CTYJICHTOB COJIEpKaHUE
paboueit mporpammbl aucuuiinabl (PTIJ]) 1 mpegocTaBisieT BO3MOXKHOCTh O3HAKOMIICHUS C
MIPOTrPaMMOil.
6.1.3. [IpenonaBaTens 0cCOOEHHO OOpalaeT BHUMaHUE CTYICHTOB Ha:
- BUJBI U (POpPMBI IPOBECHHUSI 3aHATHI 110 TUCHUIUIMHE, BKIIIOYask IOPSAAO0K NMPOBEICHUS 3aHATUI
C IPUMEHEHUEM TE€XHOJIOTUI TUCTAHIIMOHHOTO O0YUYEHHS U CUCTEMBI IUCTAHIIMOHHOTO
oOyuenus yausepcuteta (CJ1O Mocnonurexa);
- BUJIbI, COZIEpKaHKE U NOPAJOK IIPOBENEHNUS TEKYILETO0 KOHTPOJISI YCIIEBAEMOCTH B
COOTBETCTBUU C (DOHIOM OLICHOUYHBIX CPE/ICTB;
- (hopmy, conepxanue U MOPSAIOK MPOBEACHUS TIPOMEKYTOUYHON aTTeCTallii B COOTBETCTBHHU C
(hOH/IOM OLIEHOUYHBIX CPEJICTB, MpeaycMoTpeHHbiM PI1I.
6.1.4. loBOAUT 110 CBEJICHUS CTYACHTOB I'pauK BIMOJIHEHHS YUeOHBIX PadoT,
npeaycmorpenHsix PITI.
6.1.5. HeoGxoanmMo ¢ camoro Hayasa 3aHsITUH peKOMEHI0BAaTh CTYAEHTaM OCHOBHYIO U
JIOTIOJTHUTENBHYIO JTUTEPATypy U yKa3zaTh MyTH AOCTYIA K HEH.
6.1.6. B Hauane uiu B KOHIIE CEMECTPA JaTh CIIMCOK BOIIPOCOB JUIs MOATOTOBKH K
MMPOMEXXYTOYHOU aTTecTannu (dK3aMeHy WA 3a9€Ty).
6.1.7. Pekomennyercst Gpaxkt o3HakomiieHus cTyeHToB ¢ PIT/] u rpagukomM paboThl TMCBMEHHO
3a)MKCUPOBATH MOMUCKHIO CTYJCHTA B JINCTE O3HAKOMJICHHS C comepkanue PII/I.
6.1.8. IIpenonaBareny, Beylnii JIEKIIUOHHBIE U IPAKTUYECKHUE 3aHATHS, JOJKHBI
COIJIaCOBBIBAaTh TEMATUYECKUH IJIaH MPAKTUYECKUX 3aHATHUI, UCIIOJIb30BATh €UHYIO CUCTEMY
0003HaYeHM, TEPMUHOB, OCHOBHBIX MOHATUN AUCIUIITUHBI.
6.1.9. Ilpu nNOAroTOBKE K CEMHHAPCKOMY 3aHATHIO [0 [EPEUHIO OOBSIBICHHBIX TEM
IpenoaBaTe0 HeoOX0AUMO YTOYHHMThH IJIaH MX MPOBEACHUS, NPOayMaTh (HOPMYIUPOBKU U
coJiep’kaHue y4eOHBIX BOIPOCOB, BBIHOCUMBIX Ha OOCYXJIEHHE, O3HAKOMHUTBCS C IEpPEUHEM
BOIIPOCOB I10 TEME CEMUHApA.
B xonme cemuHapa BO BCTYNHTEIBHOM CJIOBE PACKPBITh MPAKTUYECKYI0 3HAYMMOCTH TEMbI
CEeMMHAPCKOI'0 3aHATHS, ONPEICTUTh MOPSIOK €ro MpoBeICHHs, BpeMs Ha 00CYXICHHE KaXKI0ro
yuebHoro Borpoca. IIpumeHsst QpoHTanbHBIM OHNpOC AaThb BO3MOXHOCTh BBICTYIIUTH BCEM
CTYJEHTaM, IPUCYTCTBYIOIIUM Ha 3aHATUH.
B 3akmounTenbHON 4acTH CEMUHAPCKOTO 3aHATHUS CJENyeT MOJBECTH €ro UTOTU: JaTh OLIEHKY
BBICTYIIJICHUH Ka)XJOTo CTyJeHTa M Y4eOHOW TIpyMIbl B IEJOM. PacKpbITh MOJIOKUTEIbHBIE
CTOPOHBI M HEJOCTAaTKU IPOBEJEHHOIO CEMUHAPCKOro 3aHATHA. OTBETUTb Ha BOMNPOCHI
CTYACHTOB. BbInaTh 3ajaHus Uil caMOCTOSTENbHON PabOThl MO MOJArOTOBKE K CIEIYIOLIEMY
3aHATHIO.
6.1.10. IlenecooOpa3Ho B XoJ€ 3allUTHl Ja0OPATOPHBIX PadoOT 3aJaBaTh BHICTYNAIOLUM U
ayJIMTOPUU JOIMOJHUTENIbHBIE U YTOUHSIONIME BOMPOCHI C LENbI0 BBISICHEHUS HUX MO3UIMH 110
CYIIIECTBY 00CYKIaeMbIX TPOOIIEM.
Bo3moxHO npoBeneHue 3aHATUH W aTTECTallMd B JAUCTAHIMOHHOM (opMare ¢ MPUMEHEHHUEM
CHCTEMBI AUCTAaHIMOHHOTO 00yueHus: yHuepcutera (CO-LMS). Iopsaok nposenenust padot



B JUCTAaHIOUMOHHOM (bopMaTe YCTaHABJIIMBACTCA OTHACJIIBHBIMH PACHOPAKCHUAMHA IPOPEKTOPA I10
y4ueOHOM paboTe W/WiTu IIEHTPOM yIeOHO-METOINYECKON PabOTHI.

6.2 Meroanyeckue yKazaHus AJ1s1 00y4alOUIUXCS 10 OCBOCHUIO
AUCHMILIHHBI

1.2.1. CtyneHT ¢ camoro Hayajga OCBOCHHUS JUCUUIUIAHBI JOJKEH BHUMATEILHO O3HAKOMUTCS C
pabodeil mporpaMMoi TUCIUTUTHHEIL.

1.2.2. CTyneHTy HEOOXOIMMO COCTaBUTH AJIs ce€0s1 rpaduK BBHITTOJHEHHS YUeOHBIX padoT,
npeaycMmoTpenHsix PITJ] ¢ yuérom TpeboBaHUil IpyruX AUCLMIUINH, U3yYaeMBbIX B TEKYIIEM
ceMecTpe.

1.2.3. ITpu nmpoBe€HUH 3aHITUH U MIPOLEAYP TEKYIIEH U TPOMEKYTOUHOM aTTECTALIUH C
UCIOJIb30BAHUEM UHCTPYMEHTOB HH(POPMAIIMOHHON 00pa30BaTeIbHOM Cpelibl JUCTAaHIIMOHHOTO
obpasoBanus yauepcutera (LMS Mocnonurexa), Kak BO BpeMsi KOHTaKTHOM paOOThI ¢
IIperoiaBaTesieM, Tak ¥ BO BPEMsl CAMOCTOSITENIbHON paOOThI CTYACHT JI0JIKEH 00€CTIeUUTh
TEXHUYCCKYIO BO3MOXHOCTE JUCTAHIIMOHHOI'O MMOAKIOYCHHUA K CUCTEMAaM JUCTAHIIMOHHOI'O
o0yuenus. IIpu OTCYTCTBUM TaKOi BO3MOKHOCTH 00CYIUTh CUTYALUIO C IIPETOIaBaTelIeM
JUCHUITIINHBI.

7. DoH/I OLIEHOYHBIX CPEACTB

7.1 MeToabl KOHTPOJISA M OLIEHMBAHUS Pe3yJbTATOB 00y4YeHM sl

KoHTponms ycmeBaeMOCTH M KadecTBa IIOATOTOBKH IPOBOJHUTCS B COOTBETCTBUE C
tpeboBanusmu "llonoxkenuss o0 opraHuzanuu 0Opa3zoBaTe’IbHOTO Iporecca B MOCKOBCKOM
HOJUTEXHUYECKOM yHuBepcurere". s KOHTpOJIS YCIEBaeMOCTH M KadecTBa OCBOCHHS
JMCLUIUIMHBI HACTOSIIEH MPOrpaMMOii IPEYCMOTPEHBI CIIETYIOIIUE BUIbI KOHTPOJIS:

- KOHTPOJIb TEKYIIEH yCIIeBaeMOCTH (TEKYIIUH KOHTPOJIb);
- IPOMEXXYTOYHAsl aTTECTALIUS.

B nporiecce 00y4eHust HCHONB3YIOTCS CIIEAYIONINE OLIEHOYHBIE (POPMBI CAMOCTOSITEITbHON
paboTbl  CTYJIEHTOB, OIICHOYHBIE CpPEACTBa TEKYLIEro KOHTPOJS  YCIEBAEMOCTH H
IPOMEKYTOYHBIX aTTECTAINI:

B nepBoMm cemectpe:

- TIOJITOTOBKA K JIAOOPATOPHBIM 3aHSTHSM, BBITIOJHEHHE TpadUYecKUX 3aJaHUi U WX 3aIIUTa;
KOHTpOJIbHAsA paboTa; TECT; 3aIIuTa Jab0paTOPHBIX PadOT; IK3aMEH.

7.2 IlIxaja 1 KpUTEpPUHU OLCHUBAHNUS Pe3yJIbTATOB 00y4eHH

[Tokasaresnem OleHUBaHUS KOMIICTCHIIMA HA PA3IMYHBIX dTAMax uX (HOPMHUPOBAHUS SBISICTCS
JOCTIDKEHUE OOYYaIOUIMMHUCS TUIAHUPYEMBIX pEe3yJIbTaTOB OOydYeHHs] 10 TUCIMIUIHHE
(Momymio0).

IIIxans! olleHUBAHUS PE3yJIbTaTOB HpOMG)KyTO‘IHOﬁ aTTCCTAallM1 U UX OIINCAaHUC:
d)opMa HpOMCXCYTOqHOﬁ aTTeCTaluu:. 3K3aMCH.

[IpomexxyTounass arTtecramust oOydaromuxcs B (GOpMe SK3aMEeHa MPOBOIUTCS TI0
pe3yibTaTaM BBINOJHEHHS BCEX BHIOB Y4YEOHOW pPabOThI, MPEIYCMOTPEHHBIX Y4YeOHBIM
IUTAHOM T10 JJAaHHOW AMCUHMILIMHE (MOJYJII0), IPH 3TOM YUUTBHIBAIOTCS PE3YJIbTAThl TEKYILETO



KOHTPOJISI ~ YCIIEBAEMOCTM B TeueHue cemectpa. OLEHKa CTENeHu JOCTHXKEHUS
00yYaromuMuUCs IUIAHUPYEMBIX PE3yJbTaTOB OOyuYeHHs M0 JUCHUIUIMHE (MOJIYJIIO)
IPOBOAMUTCS TPENOJIaBaTelIeM, BEAYIIMM 3aHATHS IO AUCLUUIUIMHE (MOAYJII0) METOJOM
9KCIIEPTHOM oleHKHU. HeoOXoauMbIM yCI0BHEM MPOXOXKACHUS TPOMEKYTOUHOM aTTecTaluu
SBJISIETCS BBIIIOJTHEHHE BCEX BUIOB pabOT, MPeyCMOTPEHHBIX JaHHOW paboueil mporpammoi
no gucuuiuinHe «MH)XeHepHas KOMIBIOTEpHas TIpadukay. Ha pary nposeneHus
IPOMEKYTOUHOM aTTeCTallMM CTYJIEHTbI JTOJKHBI BBIIOJHHUTH BCE BHUbI y4eOHOH paboTHl,
IpeayCMOTpEHHbIE paboyeil MmporpaMMmoi, a UMEHHO BBIIOJIHUTH pPacdyeTHO-TpapuuecKue
nabopaTopHble paboThl - 7 paboT, BHIMOIHUTE | KOHTpoJbHYIO paboty B 1 cemectpe. Eciu
HE BBIMOJIHEHBl HEOOXOIUMBIE YCIOBHS, CTYAEHTHI IOJIyYalOT HEYOBIETBOPUTEIbHYIO
OLICHKY.

[Ikana orteHuBaHus 1UId DK3aM€EHA:

Hlkana oyenuganusn Onucanue

Buinonnenvt  6ce 6udvl  yuebHoli pabomsl, npedycMOmMpeHHbie
yueonvim naanom. Cmyoenm OeMOHCmMpUpyem Ccoomeemcmeue
3HAHULL, YMEHUll, HABbIKO8 NPUBEOCHHBIM 8 MAOIUYAX NoKazameretl,
onepupyem npuoOPemeHHbIMU 3HAHUAMY, VMEHUAMU, HABLIKAMU,
npUMeHsiem Ux 6 CUMyayusax no8bleHHoU croxcHocmu. Ilpu smom
Modcem Oblmb OONYUIeHA HE3HAYUMENbHAST OWUOKA, HEMOYHOCTb,
3ampyoHeHue npu aHaIUMu4ecKux onepayusx, nepeHoce 3HaHuu u
VMeHUIl Ha HOBble, HeCMAHOAPMHbBLE CUMYAYUU.

Omauuno

Buinonnenvt  6ce  6udvl  yuebnol pabomsei, npedycmMompeHHvie
yueonvim — naanom.  CmyoeHm — OeMOHcmpupyem  HenojHoe,
Xopowo NpasuibHoe  COOMEEMCmeue  3HAHUL,  YMeHUll,  HABbIKOG
npuBeOeHHbiM 6 madIuyax noxazameinetl, b0 eciu npu SMom ObLiu
odonyuweHul 2-3 HecywecmeerHvle OUUOKU.

Buvinonnenvt 6ce 6udvi  yuebnoti pabomoel, npedycmMompeHHble
yueonoim naanom. Cmyoenm OeMOHCmMpUpyem CcoOmeemcmeue
Yooenemeopumenvro | 3nanuii, 8 KOMOPoOM 0ceeujeHa OCHOBHAS, Haubolee 8ANCHAS YACMmb
mMamepuanda, Ho npu 3MoM OONYWeHa 0OHA 3HAYUMENbHAs OWUOKA
U HEMOYHOCMb.

He ewinonnen ooun unu Oonee 6u008 yuebHOU pabomul,
npeoyCMOMpPeHHbIX YueOHbiM naanom. Cmyoenm OemoHcmpupyem
HeNoIHoe COOMEEeMCmMeEUe 3HAHU, YMEHUL, HABbLIKO8 NPUEEOeHHbIM
6 mabauyax noxkazameetl, OONYCKAOMC 3HAYUMENbHblIE OUUOKU,
NPOsGIAEMCsT OMCYMCMEUe 3HAHUL, YMEHUll, HABbIKOG MO psidy
nokazamesnelt, cmyoeHm ucnvimoigéaem 3HauumenbHovle
3ampyoOHeHust NPu ONEPpUPOSAHUU 3HAHUAMU U YMEHUAMU NPU UX
nepeHoce Ha HOBble CUMYAYUU.

HeyoosnemsopumenvHo

7.3 OneHo4HbIe cpeacTBa

7.3.1. Texkymuii KOHTPOJIb



Jliis mpoBeieHus TEKYIero KOHTPOJIS IPUMEHSIOTCS cielyromue GopMbl: pacuemHo-
epaguyeckue camocmosmenvrvle pabomul, KOHMPOIbHASL pabOMa, mecmol.

7.3.2. IlpoMexkyTOYHAS aTTeCTAIUSA

[IpomexyTouHas aTrTecTanys NpoBoAUTCs Ha 1 ceMecTpe 00ydueHus B (popme sK3amMeHa.

DK3aMeH MPOBOJUTCS MO OMIIETaM, OTBETHI MPEAOCTABISIOTCS MUCBMEHHO C MOCTE Y IOIUM
YCTHBIM cobecenoBanueM. buetsl popmupyroTcst U3 BOMPOCOB MPEICTABICHHOIO HUXKE
HEPEYHS.

PernameHT npoBeneHus 3aueTa U IK3aMeHa:

1. B Ouuner Brirouaetcs (4) Borpoca U3 pa3HbIX pa3AesioB JUCLUIUIMHEL U (OHO, JBa )
MPaKTUYECKHUX 3aJaHUS

2. [lepedyeHpb BOIPOCOB COOTBETCTBYET T€MaM, U3yUEHHBIM Ha JIEKIIMOHHBIX U TaOOpaTOPHBIX
3aHATUSX (TpUIaraeTcs).

3. Bpems Ha mOArOTOBKY MMCbMEHHBIX OTBETOB - 10 40 MuH, ycTHOE cobeceoBanue - 10 10
MUHYT.

4. TlpoBeneHue arrecTaluy (3adeTa M HK3aMEHA) C HMCIOJIb30BAHHEM CPEJACTB 3JIEKTPOHHOTO
o0y4eHHsl U AMCTAaHLUMOHHBIX OOpa30BaTEIbHBIX TEXHOJOTUH BBINOIHSIETCA B COOTBETCTBUU C
YTBEPKAEHHBIM B yHuBepcurere "[lopsakoM NpoBeAeHMs] NPOMEXKYTOYHOM arTecTaluu C
UCIIOJIb30BAaHUEM CPEJICTB D3JIEKTPOHHOTO OOYy4YeHHs M AUCTAaHLHUOHHBIX O0Opa30BaTENbHBIX
TEXHOJIOTMH"

[IpomexyTouHass aTTecTalys MPOBOAUTCS B CPOKH, YCTAHOBJIEHHbIE YTBEP)KIEHHBIM
pacnyMcaHueM 3au€THO-IK3aMEHALIMOHHOW ceccud. Jlo maTel NpoBEAEHHUS INPOMEKYTOUHOU
aTTeCTallUu CTYJEHT JOJKEH BBIIOJHUTH BCE pacueTHO-rpaduueckue 1adopaTopHbie paboThI,
IpeayCMOTPEHHBIE HacTosel paboueld mporpamMmoil nucuMiinHbl. [lepedeHb 00s3aTenbHbBIX
paboT 1 popma OTYETHOCTH 10 HUM IPE/ICTABICHBI B TAOIUIIE:

Bupg pabotsl dopMa OTYETHOCTH M TEKYIIEr0 KOHTPOJISI
PacuetHo-rpaduueckue npaktudyeckue | Odopmiennsle pacyeTHO-rpaduueckrue padboThl,
paboThl, yKazaHHbIC B pazaene 3.4.1: MPEAYCMOTPEHHBIX  pabodeid MPOTPaMMOit

JUCIUITIINHBI C OTMETKOM npenoaaBarTeid
«3a4YTCHO», €CJIM BBIIIOJIHCHBI U O(l)OpMJ'IeHBI BCEC

paboTHIL.
CamocrositensHass  pabora. PacuetHo- | OdopmieHHBIH OTYeT 0 pabore,
rpadudeckue padoTsl 1-7. NpeIyCMOTPEHHOM  paboueil  mporpammoit

JTUCIMIUIMHBI ¢ OTMETKOW  TperojaBaTess
«3a4TCHO», €CJIM BBIIIOJTHCHBI U Oq)OpM.HeHBI BCC
paboTHI.

Konrponbnas pabora KonTtponbHast  paboTa,  BBIIOJIHEHHAs  Ha
MIOJIOKHUTEIBHYIO OLIEHKY.

Ecnu He BBIMONHEH oAMH WM Oojiee BUIOB y4yeOHOW pabOTHL, YKa3aHHBIX B TaOHIIe,
IIPENoAaBaTeslb HMMEET IIPaBO BBICTABUTH HEYJOBIETBOPUTEIBHYIO OLIEHKY II0 HTOraM
IIPOMEKYTOYHON aTTECTALUN.

7.3.3. Bonnpochl 11 IOATOTOBKM K IK3aMeHY M0 IUCHMUILINHE
«/H:keHepHAsi KOMIIBIOTEPHAsI rPauKay

Paznen «Ha4veprareabHasi reoMeTPUsD)»
[.Touka, nmpsimasi, IIIOCKOCTb.
1.ITpoexunu neHTpaabHbIE U NapajlICIbHbIE.
2.VlHBapuaHTHbBIE CBOMCTBA MapaljIeNIbHBIX TPOEKIINH.
3.Metox Momxa.



4.0OpTOroHanbHble NPOEKIUY U CUCTEMA IIPSIMOYTOJIBHBIX KOOPUHAT.
5.Touku B 4™ yeTBepTAX NPOCTPAHCTBA
6.IIpoexnu npsMoii 1 oTpe3Ka MPSAMON JTUHUM.
7.0co0bIe (4aCTHBIC) MOJTOKEHUS MPSIMOUN JTHHUH.
8.Touka Ha mpsIMOH.
9.Cnenpl psMOii.
10.IToctpoeHne HaTypaIbHOM BETUYMHBI OTPE3Ka MPSAMON OOIIEro MOJI0KEHUS U YTII0B HAKIOHA
MPSIMOM K IIJIOCKOCTSM IPOEKIMH. MeToT MPsAMOYTOJIBHOTO TPEYTOIbHUKA.
11.B3auMHO€ N0JIOKEHHUE ABYX NPSIMBIX.
12.Teopema 0 mpOEIMPOBAHUE MIOCKOTO MPSMOTO Yria.
13.Crioco6b! 3a1aHUS MIIOCKOCTH Ha YEpTExKeE.
14.Caensl INIOCKOCTH.
15.1IpsiMas 1 TOYKA Ha MJIOCKOCTHU. Y CJIOBUE MPUHAAIEKHOCTH TOYKHU TUIOCKOCTH.
16.1Ipsimbie 0cOOOTO MONOKEHHSI HA TUIOCKOCTH. JIMHMS HanOoIbIIero HaKJIOHA (JIMHUS cKaTa)
IUIOCKOCTH K INIOCKOCTH IIPOEKLIUH.
17.Iloctpoenue muann nepeceuenus 2 miockoctei. (I ™ mo3unmonHas 3amaqa)
18.ITpaBuio nocTpoeHUs JIMHUY NepecedeHns 2™ MI0CKOCTeN B 00IIEM ciydae.
19.ITocTpoeHue npsMoOi TMHUH U TIIOCKOCTH MapaieNbHBIX MEXAY COOOM.
20.ITocTpoeHne B3aMMHO NapajuieNbHbIX MTIOCKOCTEN.
21.ITocTpoeHne TOUKHM TiepecedeHus mpsiMoii u 1mockocTH. ([IpaBuiio mocTpoeHus )
22.ITocTpoeHne B3aUMHO NEPIEHANKYJIIIPHBIX IPSMOU U INIOCKOCTH.
23.IlocTpoeHre B3aMMHO NEePIEHANKYIISPHBIX MIIOCKOCTEH.

II. KpuBble IOBEPXHOCTH.
1. Crioco6bl 3a1aHus ¥ U300paXkeHUs! IOBEPXHOCTEH Ha yepTexax. Kapkac moBEpXHOCTH.
2. [loBepxHocTH BpallleHUs1. BUHTOBBIE TOBEPXHOCTH.
3.IlocTpoeHune HEAOCTAONICH MPOSKIIMKA TOYKH, TpUHAAIekKaIiei mopepxuocTu. (IIpaBuio)
4.ITocTpoeHne ToYeK nepeceyeHns MOBEPXHOCTH NpsiMoii (kpuBoit) munueil. (IlpaBuino).

Pasznen «nxenepnas rpadpuxa» (Ilpoekunonnoe yepuenue)

1.HazoBuTE OCHOBHBIEC TUHHUH YePTEkKa, UX HA3HAUCHUE U TTapaMeTpBhI.

2.HazoBute ocHOBHBIE ()OPMATHI U UX PA3MEPHI.

3.Kak nonmyuaroT 1 06003Ha4ar0T JOMOIHUTENbHBIE (opMaThl? YKaKUTE pa3Mephl JHCTa
dbopmara A4x3.

4.T'ne Ha ueptexxke popmara A4 pacnionararoT OCHOBHYIO HAAMKCH U T1ie €€ pac mojararT Ha
OCTaJIbHBIX opmarax?

5.Yro takoe macmtab? HazoBure ctanaapTHbIe MacIITaObl yMEHbBIICHUS U YBETHYCHUS?
6.UTo Takoe MaciITaObl yBeTUUEHUS U yMEeHbIIeHHU? Kakue yka3pIBalOT pa3Mepsbl U3IeTus IPU
BBITIOJTHEHUH €r0 YepTeka B MaciTabe yBeIUYeHHs MU YMEHBIICHHS ?

7.4T0 Takoe MpomucHbIC U CTpouHble OyKkBBI? Uem onpenensiercs pazmep(Homep) mpudra?
8.HazoBute pazuuiy mexnay mpudramu tuna A u b. Kakopa BbicoTa apaOckux mudp s
Ka)XI0r0 HoMepa mpudTa?

9.Uto naszwiBaetcsa Bunom? Kakoil Bu1 Ha3bIBaeTCs T1aBHBIM U KaK OH BbIOMpaeTcs?

10.Kak nony4aroT OCHOBHbIE BUIbl, KAK OHU HA3bIBAIOTCS U PACIIONAraloTCs Ha yepTexe?
11.B xakoM city4yae Ha 4epTe)ke HaHOCUTCS Ha3BaHue Bua? UTo 03HAYAET 3HAK «0», KAKOBA €TI0
(dopma, pasMepsl U B KAKOM CITydae M KaK OH HAaHOCUTCS?

12.Kakoe n3o00pakeHrne Ha3bIBAIOT CEUEHHUEM U JIJISl 4ero ero npuMeHsoT? Kakumu nuHusaMu
00BOJIAT BHIHECEHHBIE Y HAJIOKEHHBIE CEUCHUS?

13.Kakoe n3o0pakeHrne Ha3bIBatOT pa3zpe3om? JlJis uero mpuMeHsoT pa3pe3ni?

14.Yem otnuuaercs paspes oT ceueHus? Kakue pa3pessl Ha3bIBaIOT CIOXKHBIMU?

15.B kakux ciy4asix UCHIOJIb3YIOT BRIHOCHBIE AnieMeHThI? Kak odopmiisitor nzobpaxeHnue
BBIHOCHOT'O 3JIeMeHTa?
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16.Kak yka3biBaeTcst MacIiTad, B KOTOPOM BBITMIOJIHEH BBIHOCHOM 3s1eMeHT? MOXeT 11 BBIHOCHOM
3JIEMEHT COJIepKaTh NOJPOOHOCTH, HE YKa3aHHbIE HA OCHOBHOM M300pakeHUHU U3/ENUs, U
OTIIMYATHCS OT HETrO MO COAEPIKAHUIO?

17.Kak nzobpaxarorcss cuMMeTpudHble GUrypbl? B Kakux ciydasix JOIMyCKAeTCsl COEANHSTh
NOJIOBHMHY BHJIAa U TIOJIOBUHY pa3pe3a M KaK BBIIOJIHIIOTCS 3TH N300paskeHHs?

18.M300axeHune CIUIONMIHBIX BaJIOB, BUHTOB, 3aKJIENOK. M300pakenne pa3pe3oB pedep
KECTKOCTH WJIM TOHKUX CTEHOK.

19. Uto Takoe BbIKaThIBAHHE OTBEPCTUS B CEKYIIYIO IIJIOCKOCTh M KaK OHO 0popMIIIeTcs IpH
BBITIOJIHEHUH pa3pe3a?

20.1300pakenue mperaneit ¢ pa3psiBoM. HamoskeHHast mpoeKIus.

21.Kak npoBoJsATCS BEBIHOCHBIE JTMHUM TP HAHECEHUU pa3Mepa NPSIMOJIMHENHOTO OTPE3Ka U
pa3MepHasi IMHUS 110 OTHOIIEHHIO K BBIHOCHBIM JTMHUSIM?

22 Kakue GpopMbl CTPENOK, UCIOIb3YIOTCS Ha KOHIAX pa3MEPHOM JIMHUU U IPUMEPHOE
COOTHOIIEHHUE €€ FITEMEHTOB?

23.B KakoM ciyyae CTpEJIKH Ha pa3MEPHOM JIMHUU HAHOCATCS TOJIBKO C OAHON CTOPOHBI, a
pa3MepHasi IMHUS MPOBOJIUTCS 32 OCh H300pakeHus1?

24 Kak npoBOJAT BEIHOCHBIE U pa3MEpPHBIE TMHUM IIPY HAHECEHUU pa3Mepa yria?

25.Kaxk pacnonaratoT pa3MepHbI€ YKCiIa IO OTHOIICHHIO K pa3MepHbIM JIMHUIM? JlommyckaeTcs
JM NIepecevyeHue pa3MEePHBIX YUCEI U CTPEJIOK Pa3sMEPHBIX JTMHUN KaKUMHU-THO0 TUHUAMU
yeprexa?

26.B Kkakux ciayyasx JUHEMHBIE U YIJIOBBIE Pa3MEPHI HAHOCATCS Ha IOJIKE JIMHUU-BBIHOCKE?
27.B KakuxX €IMHNLAX YKa3bIBAIOT JIMHEWHBIC Pa3MEphl HA YEPTEXKAX, U B KAKOM CIIydae 3TH
€IMHULIBI 0003HAYaI0TCS Ha yepTexe?

28.B Kakux eqUHMIAX YKa3bIBalOT YIVIOBbIE pa3Mephl U MPOCTABIISAIOT JIU 3TU €AUHULIBI Y
pa3MepHbIX yucen?

29.KaxoBbl MUHMMAJIbHBIE PACCTOSHUS MEXK/1y MapajlIeIbHBIMU Pa3MEPHBIMU JTUHUSIMH U MEXIY
pa3MepHOM JIMHKEH U JIMHUEN BUAMMOIO KOHTypa?

30.Kak pexomeHayeTcst pacnojiaraTb pa3MepHbIE UHCIa 110 OTHOIIEHUIO K HECKOIBKUM
NapauIeIbHBIM MM KOHLIEHTPUUYECKUM pa3MepHbIM JIMHUAM? Kak ciaenyeT yka3slBaTb MEHBIINE
U OoJbIIE pa3Mephl 110 OTHOLLIEHUIO K KOHTYPY U300pakeHusl, 4TOObl pa3MepHbIE€ U BEIHOCHBIE
JIMHUM HE NIEPECEKaInCh?

Paszpnen «MnxkenepHasi rpagukay (MammHOCTPOUTEIbHOE YepUYeHHE)

Hanecenue pazmepos
Hanecenue pazmMepoB, onpeensiomux pacnoioKeHne OTBEPCTH (IOJIIpHbIE KOOPAUHATBHI).
Hanecenune pa3mepoB, ONpeAENSIOIIMX  PACHOJOXKEHHE OTBEpCTHH  (IPSAMOYTOJIbHBIE
KOOPJHMHATBHI).
Hanecenue pa3zmepa uznenusi, n300pak€HHOTO C pa3pbIBOM.
Hanecenue pa3MepoB TONIIMHBI WIH JUIMHBI 1€TaIH, N300paKEHHON B OJTHOM MPOEKIIUH.
Hanecenue nuamerpa unu paguyca chepsl.
Hanecenue pazmepa kBajpara.
Hanecenue Hajqnucell HeyKa3aHHBIX Ha YepPTEXKe PaliyCOB CKPYIJIEHUH U YKIOHOB.
Hanecenue pa3mepoB IPOTOYKH.
Hanecenue pa3mepoB JIBICKH WK Ta3a.

. Hanecenue pa3MepoB IIIIOHOYHOTO I1a3a HA BAILy.
1.
12.
13.
14.

Hanecenue pazmMepoB IIMOHOYHOTO Ma3a B OTBEPCTHH.

Hanecenue pazmMepoB KaHaBKH JJIs BEIXO/1a NUTH(OBATHLHOTO KpyTa.

N3o00paskeHre mpssMOOOYHBIX (IBOJBLBEHTHBIX) IUTHI] M KX 0003HAYCHHE HA YEPTEIKE.
Hanecenne pazMepoB 0TBEpCTUI MO BUHTHI C TIOTAWHOW T'OJIOBKOM.



15.
16.

17.
18.

19.
20.

21.
22.

23.

Hanecenue pasmepoB 0TBEpCTUH 11O BUHTBI ¢ UUIMHAPUYECKON TOJIOBKOM.
N300pakeHre 1 HaHECEHHE Pa3MEPOB IIIyXOro OTBEPCTHUS C Pe3b00ii.

Yepmedrcu oemanetl

Ueptéx 3yduaToro xoneca (peiku, 4epBsika v T.11.).

UYepTéx nUTOM (IITaMIOBAHHOW) JETalM ¢ MOCIEAYIOIIeH MeXaHW4ecKoH o0paboTKOM uvacTH

1o

BEPXHOCTH.

Yepréx aeranu, U3roTOBIECHHOW JIMCTOBOW IITAMIIOBKOM.
UepTéx MpyKUHBL.

Coopounvie edunuysl

UYepréx “manoil” cOOpOYHON €IUHUIIBI.

VYcinoBHoe ‘‘CHATHE” OJHOM MM HECKOJNbKUX JeTaned Ha CcOOpOYHOM UepTeX e U €ro

o opMIIEHHE COOTBETCTBYIOIIEH 3aMUCHIO.
Hanecenune HoMepoB MO3UIUii Ha COOPOYHOM YEpPTEKE.

Paznen «KomnbroorepHas rpaguka»

1. 3nakomctBO ¢ Kommnac -3D. OcCHOBBI MOJENHPOBAHUS JI€TAJIEH.
2. O630p Bo3MOkHOCTEH cucteMbl. HTEpdeiic.

3. C03I[8.HI/IC napaMEeTpUICCKOr'o 5CKH3a. I[O68.BJ'I€HI/IG U pCAaKTUPOBAHUEC I'COMCTPHUUCCKUX

3aBUCHUMOCTEH.

4. PepaktupoBaHue pazMepoB Ha 3cku3e. Co3aaHre MacCUBOB Ha ICKU3E.
5. Co3panue 3CKU3HEIX 0JI0KOB. IloHMMaHKe OIOBEICHHI 3CKU30B.

6. Co3ganue 3D-reomeTpun: napamMeTpuyecKasi TBEpAOTEIbHAS MOJIEIb.

7. BeigaBnuBanue. Bpamenue. Y cranoBka matepuania u usera. [loBropHoe ucnonb3oBaHue

TCOMCTpPHUH 3CKU3A.

9.

10
11
12
13
14
15

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
34.
35.

36

Co3znanue siaemMeHTa BpalieHusl.

.Co3gaHue 21€MEHTOB CIIBUT.

. Ucnionp30BaHMe MPUMHUTHBOB.

. loGaBieHue conpsuKeHusI.

. loGaBlieHE CKPYTIJICHHIA.

. lob6aBnenue ¢acok.

. Pazmemienue oTBepCTHIA.

Coznanmne KpyroBoro Maccuaa.

Pa3zmenienue oTBEpCTHIl IO ACKU3AM.

Co3znanne cOOpKH.

[TonsiTrie GUKCHPOBAHHOTO KOMITOHEHTA.

JlobGaBneHre cOOPOUHBIX 3aBUCUMOCTEH.

3aBHCHMOCTH COBMCIICHMUE.

Crenenu cBOOOALI. 3aBUCUMOCTEL «BcTaBkay.
3aBHCHMOCTE «YTOID».

3aBucuMocTh «KacaTeabHOCTEY.

VYnpasistonne 3aBUCUMOCTH.

Pa6ota ¢ bubanoTexoi 3J1EMEHTOB.

OKOHOMUS BPEMEHHU ¢ HHCTpYMEHTOM «COOpKay.
Cosnanue 2D-ueprexeii u3 3D-gaHHbIX

Co3znanue BUAOB JieTaiau. TUIbl BUJIOB HA YEPTEKE.
Co3znanne HOBOTO yepTeka. PazmernieHue 6a30BOro M mpoOEKIIMOHHOTO BHJIOB.
Pasmemenue ceuennsa. Co3manue JOIMOIHUTCILHOTO BUA.
Co3znanue BBIHOCHOTO BUJa. PenakTupoBaHue BUIOB.
BripaBHuBaHue Buaa. lMi3meHeHre BbIpaBHUBAHUS.
Orobpaxxenue Buna. JlobaBnenne 0003HaAUCHU B USPTEKHBIC BHIBI.
. Mapkep neHTpa u 0CeBbI€ JINHHH.



37. PenakTrpoBaHNe HAUMEHOBAHUI U MOJIOXKEHUN 0003HAYCHHIA BUJIOB.
38. Hanecenune pa3MepoB Ha yepTeke.

39. PenaktupoBaHue pa3MepoB.

40. VHCcTpyMeHTHhI 0003HauUEHUsI OTBEPCTHI U Pe3b0.

41. Ilomyuenue pa3mMepoB C MOAEIIH.

42. OnpexneneHue OCHOBHOW HAIMHUCH.

43. CoznaHue CIOKHBIX YEPTEKEN U I€TATUPOBOK.

44. Co3naHue CI0KHOTO YePTEKHOTO BU/IA.

45. MecTHblil pa3pes.

46. M3MmeHeHre OTHOLIEHUN YepTexen netain. BuguMmocts neraneil.
47. llopaBnenue Buaa. [lonaBnenue snemeHToB ueprexa. Pa3peiB Buaa.
48. Homepa no3unuii. ABTOHyMepanus MO3HUILHi.

49.Coznanue crienuukarim.



