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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 HeJsIM OCBOEHMS JUCHMIUIMHBI «VHXEHepHasi 1 KOMIIbIOTEpHas Tpaduka»

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,
HaHeceHHs pa3mepoB ¢ yueroM ECK/I, uteHun ueprexeil (MHx)eHepHas 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;

OOyuenne mno pgucnuiuinHe «MHKeHepHass W KOMITBIOTEpHass rpaduka» HampaBlIeHO Ha
(hopmupoBaHue y 00yJaronuXxcs CICTYIONUX KOMIETEHITUH:

Kon n HaumenoBanmne
KOMIIeTeHIIu i

I/IHI[I/IKQTOPLI JOCTHIKCHUSA
KOMIICTCHIIMHU

OIIK-11. Cnoco0OeH BBIABIISATE €CTECTBEH
X0JIe MPOPECCHOHATBHOMN JAEITeILHOCTH,
MaTeMaTHYECKHUI anmapar U COBPEMEHHB]

OIIK-13 Cnoco0eH BiageTh METOAAMU
WH(POPMAIMOHHBIX TEXHOJIOTUI
MOJATOTOBKH KOHCTPYKTOPCKO-
TEXHOJIOTHYECKOU JIOKYMEHTAIIUU C
COOJII0ICHHEM OCHOBHBIX TpeOOBaHUI
MH(POPMALIMOHHON OE30MaCHOCTH.

HOIIK-11.1. KouTponupyet u odecrieunBaet
MIPOU3BOJICTBEHHYIO U YKOJIOTHUECKYIO
0€301acHOCTh Ha pabOYMX MECTax

OIIK-13.1 Bnageetr MmeTomaMu
WH(OPMAIMOHHBIX TEXHOJIOTHH
MOATOTOBKH KOHCTPYKTOPCKO-
TEXHOJIOTUYECKON JTOKYMEHTAIINH C
coOJTI0JICHUEM OCHOBHBIX TPEOOBaHUI
MHPOPMAIIMOHHON 0€30MacCHOCTH.




2. MecTo AUCHMIIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM POrpaMMbl

JlucrumianHa OTHOCHTCS K 00si3aTenbHOM dacTu Onoka bl «Jluctumauaer (MoTym)y.
«mxeHepHass KOMITbIOTEpHas Trpadukay B3aUMOCBS3aHA JIOTHYECKH H  COJEPIKATEIHHO-
METOJIMYECKH CO CICAYIONUMHU TUCHUIITMHAMK U TipakTukamu OOIT:

— MaTreMaTnuecKuil aHajim3;
- Beenenue B npodeccuto;
— BBeieHne B MpOEKTHYIO I€ATEIbHOCTb.

B yactu, hopmupyemMoii yuacTHukaMu 00pa3oBaTebHOTO Mpoliecca:

- OCHOBBI palMOHAIBHOTO MPOEKTUPOBAHUSI.

3. CTpykTypa u coaepkaHue TUCHUIINHBI

OO61mas TpyA0€MKOCTh IUCLHHUIUIMHBI COCTaBIseT 4 3aueTHbIe equHUIb! (144 yaca).
N3yuaercs Ha 1 cemectpe oOyueHus. @opma NpPOMEKYTOUHOM aTTecTalMu — SK3aMeH B 1
ceMecTpe.

3.1 Buabl yueOHOM padoThl M TPYA0EMKOCTD

3.1.1. Ounas popma oOydeHuUs

Ne 8 KoanuecTBO CeMecTphl
Buj yueOHoit padoThI
n/n 4aC0B 1 cemecTp
1 | AyautopHble 3aHATHS 48 48
B ToMm umcre:
1.1 | Jlekuum 16 16
1.2 | CemuHapCKUE/IPAKTHUCCKUE 3aHATHS 32 32
1.3 | JlabopaTopHbIe 3aHATHUS -- --
2 | CamocTrosiTesibHasi paboTa 96 96
B ToMm uncrne:
2.1 | [logroroBka u 3ammTa J1a00paTOPHBIX 96 96
paboT
2.2 | CaMOCTOSATENbHOE N3YUCHHUE
3 | IIlpome:xyToUuHAasl aTTECTALNS
3auet/nud.3ager/sK3amMeH IK3aMeH JK3aMeH
HToro 144 144




3.2 TemaTu4ecKknil MJIaH U3yYeHUs JUCHHUILINHBI
(o popmam oOyueHHs)
3.2.1. Ounas ¢opma oOyueHUs

TpyaoeMKOCTb, Yac
AyautopHasi pa6ora 2
g2 |2 [5.]82
Ne Pa3neJibl/TeMbl = < 23 = 2 5 § = 2 g
v o o o =
n/n JUCHUILINHBI 51 =t = 3 5| £ & Z g <
/M < T 2 = Q. T EE 5 a
5 S S oS 2o e
= |2if|¢f| 28| ¢
O E = = S
144 16 32 96
1 Pa3nen 1. HaueprareabHas 18 6 12 32
reoMeTpus
1.1 | Tema 1. Touka, npsmasi, IIOCKOCTb 3 6 16
1.2 | Tema 2. [loBepxHOCTH 3 6 16
2 Paznen 2. UnxkeHepHasi rpaduka 18 6 12 32
2.1 | Tema 3. O6mme npaBuiia BHITTOJTHEHHS 2 4 8
qepTexei
2.2 | Tema 4. 300paskeHHs] — BUJIBI, 2 4 12
paspesbl, CCUCHUS
2.3 | Tema 5. Pe3p0Oo0BbIe U3IENUSI U UX 2 4 12
COCTMHCHHUS
3 Paznen 3. Komnblorepnas rpaguka 12 4 8 32
Tema 6. 3nakomcTBO ¢ Kommac 3D 1 2 8
Tema 7. Co3ganue ueprexa no 1 2 12
T€OMETPHUUECCKON MOACTH
Tema 8. Co3ganue cOOPOYHOTO 2 4 12
gepTexa
Htoro 48 16 32 96

3.3 Conepxanne tucuuiuinHbl « HKeHepHAsi KOMIIbIOTEPHAsi TpaduKa

Pasznes 1. HaueprarenbHas reomerpus

Tema 1. Touka, npsimas, IVIOCKOCTH

MeTtoapl IpoeUpPOBaHKS: IEHTPAIbHOE, MapajuieiabHoe. [IpoerrpoBanne TOUKH Ha JIBE U
TPU B3aUMHO-TIEPICHIUKYJIISIPHBIE TNIOCKOCTH Ipoekiuii. O0pa3oBaHNe KOMILIEKCHOTO YepTexa
(meton Monxa).

[IpoenpoBanue mNpssIMOM JUMHUKM M €€ OTpe3ka. [IpuHAIeKHOCTh TOYKU MPSMOM.
[TosnoxxeHne mnpsMOl OTHOCUTENBHO IUIOCKOCTEW mpoekuuil. OmnpenesneHne HaTypaibHOU
BEJIMYMHBI OTPE3Ka MPSIMOIl 001IETo MOI0KEHHUSI METOJJOM IPSMOYTOJIBHOTO TPEYTOJIbHUKA.

B3anmMHOE mONIOKEHHWE TPSMBIX: TpPSIMBIE IEPECEKaloNINecs, IMapajUlebHble |
CKpeliBaromuecs. TeopemMa 0 IpoeMPOBAHUY MPSIMOTO YIJia (YACTHBIN CiTydait).

[Tnockocts. CriocoObI 3amaHus TUIOCKOCTH Ha yepTexe. lIpsmas u Touka B TUIOCKOCTH
(Mpu3HAKY MPUHAAIEKHOCTH). [ TaBHBIE TUHUM TTOCKOCTH (TOPU30HTAb U (DPOHTAIIB).




[Tono)keHrne TUIOCKOCTH OTHOCHUTENBHO TUIOCKOCTeW mpoekuuid. [lmockoctu oOiiero u
YaCTHOTO MOJIOXKEHUM. CBOMCTBO MPOCIUPYIONIUX TIIOCKOCTEH.

Tema 2. IloBepxHocTH

KpuBble muHnN 1 noBepxHOCTH. KpHBbIE TMHUM IUIOCKHE U NIPOCTpaHCTBEHHbIE. KpuBbIE
noBepxHocTU. (OOpa3zoBaHUE KpPHUBBIX T[OBEPXHOCTEM W UX H300paK€HHE Ha YepTexKe.
Knaccudukanus moBepxHOCTeH: NUHEUaThie U HeMMHeHYaThle MOBEPXHOCTH, pa3BepThIBACMbIe
Y HEpa3BePTHIBAEMbIE TOBEPXHOCTH.

[ToBepxHocTu BpameHus. OOpa3zoBaHue M u300pakeHHMe Ha depTexke. Todka Ha
ITOBEPXHOCTH BPALICHUSI.

[Munuanp Bpamenus. CedeHne WIMHAPA IMJIOCKOCThIO. Bunel ceuenmii. Iloctpoenue
MPOEKIMI U HATYpaJIbHOM BEIMYUHBI (PUTYPBI CEUECHHUS.

Komnyc Bpamenus. Ero o6pazoBanue u n3zobpaxenue Ha yepTexxe. Buspl ceuenmii konyca
mockocThio. [locTpoenune npoekiuii ¥ HaTypajabHOTO BUIAa GUTYPBI CEUEHUS.

Ccdepa. Ee oOpazoBanne u u300pakeHue Ha uyeprexe. Touka Ha MOBEPXHOCTU COEpHI.
Ceuenue cepsbl MI0CKOCTHIO.

Top. Ero o6pazoBanue u nzoOpakeHue Ha yepTexxe. Buasl Topa. Touka Ha MOBEPXHOCTH
Topa. CeueHue Topa IoCcKocThI0. Kpyrossle ceuenus Topa.

B3anMHoOe nepecedyeHre KpUBBIX TOBEPXHOCTEH.

OO6wmuit anroputM pemieHud. [IpumeHeHHe MIOCKOCTEH B KadyecTBE BCIOMOIATEIbHBIX
CEeKylIUX IIOBEPXHOCTEH IpU IOCTPOCHUU JIMHUM IIEPECEUEHUs JBYX IIOBEPXHOCTEH.
[locTpoenne HaTypaJibHOM BENUYMHBI (UIYypbl CEUYEHMs JBYX IEPECEKAIOIIUXCS KPUBBIX
IIOBEPXHOCTEN NPOECIMPYIOIIEH MIJIOCKOCTBIO.

B3anMmHOe nepecedyeHHe COOCHBIX IOBEPXHOCTEH BpAILCHMUS. Ilepeceuenne npsamon
JUHUM C KpPUBOM TIOBEPXHOCTBIO. Auroput™M peuieHus. [Ipumepbl mHOCTpoeHUs TOYEK
NepecevyeHms MPSIMOU JIMHUU C KPUBOM NTOBEPXHOCTBIO.

Paszpnes 2. UH:keHepHasi rpauka

Tema 3. O0mue npaBuIa BHINOJTHEHUS YepTexRei

[Ipenver u KpaTKui OdepK pa3BUTHUA HHXKeHEpHOH rpaduku. CraHmapTu3anus Kak
¢baxTop, cnocoOCTBYIOLINH pa3BUTHIO HayKu U TexHUKU. Ennnas Cucrema KoHCTpykTOpCKOi
Hoxymenranmu (ECK/I). Ee Ha3sHaueHuwe, cTpykTypa U cojepxkaHue. TpeboBaHus,
npenbasiasiemble Ctangapramu ECK/L k coctaBnenuio u opopMieHuto yepTexei.

OO0mue npaBuia BBINOIHEHUS udepTekeld. DopMmaTel JIHUCTOB deprexeil, OCHOBHbIE U
JIOTIONTHUTENbHBIE (opMaThl, MX oOpa3oBaHue U oOo3HayeHue. OCHOBHas HAANUCh U €€
pacnosioxenue Ha (opmare sucra (I'OCT 2.301-68). Macmtabsl M300paKeHU U HX
0003HaYEHHE HA YepTeKe B OCHOBHOM Haanucu U Ha mose yeprexa (TOCT 2.302-68).

Jluaun uyeprexxa. Tunbl TMHUNA, UX HAYEPTAHUE W OCHOBHBIC Ha3HA4Ye€HUA. TOJIIMHA

BCEX THWIIOB JUHUI IO OTHOIICHHIO K CILIOIIHON ToJicTol ocHOBHOM juHUU (I"OCT 2.303-68).

MpudTsl ueprexkusie. Tunbsl u pasmeps! mpudTa. [HupuHa OykB U TONIIKMHA JTUHUN
mpudta ('OCT. 2.304-81).

OcHoBHasi HaAMUCH (YTJIOBOM IITamIl), COACP)KAaHME WM TOPSIOK €€ 3alOoJHEHUs Ha
yeprexax ('OCT 2.104-2006). Urenue uepTexa.

Hanecenne pasmepoB (I'OCT 2.307-68). Caenenuss 00 OCHOBHBIX TpeOOBaHUSX U
NpaBUIaX HAHECEHHsI pa3MEpOB pPacCMAaTPUBAIOTCS BHIOOPOYHO B 3aBHUCHUMOCTH OT 3TaloB
BBITNIOJIHEHUSI rpapUuecKux pador.

Tema 4. U300paskeHns - BUAbl, pa3pe3bl, CEUeHUs!

N300paxkenust — Buapl, pazpessl, ceueHust ('OCT 2.305-2008). OcHOBHBIE NOJOXKEHUS U
onpeneneHus. MeTon NpsMOYToIbHOIO IMPOELHUPOBAHHUS — OCHOBA COCTABICHUS 4YEPTEKEH.
Bunel. Conepkanue u onpeneneHue Buaa. [ 1aBHBIN, OCHOBHBIE, JOIOJIHUTEIBHBIE U MECTHBIC



BUbI, UX ONPCACICHHUC N PACIOJOKCHHUC Ha 4YCPTCIKE. O603H8.‘-ICHI/I€ JOIIOJIHUTCIIbHBIX H
MECTHBIX BUJIOB Ha ueptexe. Pa3pesnl. Omnpenenenue u coaepxanue paspesa. Knaccudpukanus
pa3pe3oB B 3aBUCHMOCTU OT MOJIOKEHUSI CEKYIIEH IMIOCKOCTH OTHOCUTENBHO TOPU3OHTAIBHOMN
IINIIOCKOCTH HpO@KHI/Iﬁ (I‘OpI/ISOHTaJ'II)HBIe, BCPTUKAJTIBHBIC, HaKJ'IOHHI)Ie), OTHOCHUTCIIBHO IJIMHBI 1
BBICOTHI MpeaMeTa (MPOOJbHBIE, MOMEPEeYHbIe), OT YUCNA CEeKYIIUX IIOCKocTed (TpoCcThie U
cinoxHble). PacnonmokeHne u o0O3Haue€HHWE pa3pe3oB Ha UepTeke. MeCTHble pas3pesbl.
CoenuHeHre 4acTH BUJA M YaCTH COOTBETCTBYIOILIEIO pa3pe3a W MX pa3JeleHUE Ha YEPTEkKe.
VYcnoBusi, obecrieunBarone BO3MOKHOCTh COEIMHEHUS TMOJOBUHBI BUA U TOJIOBUHBI pa3pesa.
Ceuenus. Onpeznenenue U coaepxanue ceueHus. CedeHHsl - BBIHECEHHBIE U HAJOKEHHBIE, UX
pacroyio)keHne u 0003HAaUYCHHE Ha 4YepTeke. YCIOBHOCTH M YIPOIIEHHUsS, MPUMEHSIEMBIE MPHU
U300paKEHUH BUJIOB, Pa3pE30B U CEUCHUI:

1. U3o0paxkeHue NOJOBUHBI BHUAA, pa3pe3a WIM CEUYEHMs, €CIM OHHM MPEJCTaBISIOT
CUMMETPUYHYIO QUTYDY.

2. N3oOpaxeHnue B pa3pe3e TOHKOCTCHHBIX SJIEMEHTOB THMNA peldep >KEeCTKOCTH, CITHUIL
MaxOBHUKOB, CIUIOIIHBIX BaJIOB, KOIJAa CEKyIlas IUIOCKOCTh HallpaBj€Ha BJOJb JJIMHHOU
CTOPOHBI TAKOTO 3JIEMEHTA.

3. U300paxeHnue B pa3pe3e OTBEPCTUM, PACTIONOKEHHBIX HAa KPYTIBIX (hIaHIax, KOTaa UX OCU
HE COBIAJAIOT C CEKYLIEH MIO0CKOCTHIO.

Tema 5. Pe3b00Bble u31e/1us U X COeUHEHUS

OcHOBHBIE TIOJIOKEHHUS TIO CheMKe A3CKu30B. OmpeneneHue 3cku3a. TpeboBaHus K
BBITIOJTHCHHIO 3CKH3a. PEKOMEHIAIUY 110 TIOCTISI0BATEIBHOCTH BBIITOJIHCHUS ICKU3A.

PasbemHuble coenuHenus. Pe3pOoBble u3enus W MX coeAuHeHus. W3o0paxeHue u
o6o3nauenue pe3pd (I'OCT 2.311-68). 'OCT 2.315-68. Buasl pe3nd: meTpuueckas, I0MNMoOBas,
TpyOHasi, KOHMYECKas, TpaleleuaanbHas U ClelnuanbHas. DJIEeMEHThl pe3b0: JIMHA TOJIHOTO
npoduitst pe3b0bl, coeru, Haapesbl, dhacku, TpoTouku. KpenexHbie nznenus: O0NTHI, MIMUIBKH,
raiiku, maioel. Mx wu3zoOpakeHne Ha uepTeke W 00O3HauUE€HHWE B OCHOBHOW HAAMNHCH U
crienuduKaIum.

Paszpnes 3. Komnbrorepnas rpaguka

Tema 6. 3naxkomcTBO ¢ «Kommac 3D»

3nakoMcTBO ¢ cucteMoit «Kommnac 3D». OcHOBBI MOIETTUPOBAHUS JI€TaIEH.

O0630p BO3MOXHOcTel cucrteMbl. HuTepdeiic. Co3maHue mapaMeTpUYEecCKOro AICKHU3A.
JloGaBieHune U pedakTUPOBAHUE T'€OMETPUUYECKUX 3aBUCUMOCTeW. PenakTtupoBaHue pa3mepos.
Co3nanne maccuBoB Ha dckuze. Co3gaHue 3CKU3HBIX OJ0KOB. IloHMMaHue oOmnoBeUIeHUN
scku3oB. Co3zmanue 3D-reomeTpun: napamerpuieckas TBEpAOTelbHAs MOeb. BolgaBnuBanue.
VYcraHoBka marepuana U npera. CBs3p ¢ JaHHBIMU JApYrux 3cku3oB. Co3gaHME 3JIEMEHTa
BpamieHusi. Co3naHue 2eMeHTOB cABur. Mcmonb3oBanue mnpuMuTuUBOB. JloOaBieHue
comnpspkenus. Jlo6asnenue ckpyrienuil. Jlo6asnenue acok. Pazmerienue oreperuil. Coznanue
KpyroBoro MaccuBa. Pazmenienue orsepctuii o sckuzam. [loctpoenne rpadukoB 1 HOMOIpaMM.
Tema 7. Coznanue yepTexa 10 reOMeTPHYCCKOH MOJICIIH.

Coznanmne yeprexa JeTalld MO T'€OMETPUYECKOM MOJENIH JeTad. DJIEMEHThl JeTalell.
ITocnenoBaTenbHOCTH ONEpaLuii IPH BBIMOJHEHUH yepTexa. BeiOop konmuecTBa n300pakeHuil,
UX colep)kaHuMd W Maciutaba. Bunael, paspe3bsl u cedenus. HaneceHwe u penakTupoBaHue
pa3mepoB. BrInoHEeHNE BBIHOCHOTO 3JIEMEHTA. Y CIIOBHOCTH U YNPOIIeHUs Ha uepTexe. Pabora
¢ bubnmorexoii anemenToB. JleranupoBka.

Tema 8. Coznanmne cO0po4HOro yeprexa.

Co3nanue cOOpoYHOro uepTexa IO BUPTyalbHOM Mojenu wuznenus. Pa3zmerienue
nepBoro kommnoHeHTa. CrenmeHu cBOOOABI  OTAENbHBIX Jertaneid cOopku. Ilonsarue
(UKCUPOBAaHHOTO KOMIIOHEHTa. Bunwl, paspesbl, ceuenus. CoznaHue wuzzenuil B paboueM
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npocTpaHcTBe cOOpku. HaneceHune pasmepoB Ha cOOpOYHOM dUepTeke. YTMPOIICHUS Ha
coopounoM yeptexe. Homepa mozuruit. Crienudukanms.

3.4 TeMaTuKa CEMHHAPCKUX/NIPAKTHYECKHUX M JIA0OPATOPHBIX
3aHATHH

3.4.1. JlaboparopHbie 3aHATUS (YKA3bIBAIOMCS MeMbl 3aHAMUL C nepeuHem aaO0pamopHuIX
pabom).

Tema: Touka, mpsiMasi, miockocTh. IIlpakTueckasi padora Ne:. Perenue Tpex npocTenmx
3aJa4 10 TeMe J1abopaTopHOi paboTHI.

Tema: Co3naHue reoMEeTpUYECKUX MOJICNIEN pa3IMYHBIX INIOCKOCTEN U MTOBEPXHOCTEN HA
koMmibtoTepe. [IpakTudeckasi padora Ne:2:. Cozianue reoMeTpuuecKor MOJICIIN U YEPTEkKa
u3nenus «llnactunay.

Tema: IlocTpoeHHEe TUHUYN NIEPECEUEHHUS] IBYX IIOBEPXHOCTEN Ha KomnbloTepe. IIpakTuyeckas
padora Ne3: Co3ianre TeOMETPUIECKUX MOJIETIEN U MMOCTPOEHUE JIMHUM TIEPECECUEHUSI IBYX
IIOBEPXHOCTEN HA KOMIIBIOTEPE.

Tema: Bunsl ueprexa. Hanecenue pasmepos. IlpakTuueckasi padora Ne4: [loctpoenue
yepTerka JieTanu 0e3 pa3pesos.

Tema: Pa3zpesbl u ceuenust. [lpaktudeckas padora NeS: [loctpoenue ueprexa netainu ¢
pa3pe3aMu U CEUEHUSIMHU.

Tewma: BrimonHeHue uepTexeit aeraneit u3 coopounoro ueprexa. Jleramuposka. IlpakTnyeckas
pa6ota Ne6: BrinonHenue ueprexeid 2-3 nerasuei u3 cOOpouHOro yepTeka.

Tewma: Boimonaenust coopounoro yeprexa. [Ipakrudeckas padbora Ne7: BrimoaHeHus
MPOCTOr0 cOOPOYHOTO uepTeka u3 2-3 neraneit. CocTaBieHre cueupuKaIuu.

3.5 TemaTuka KypCOBBIX IPOEKTOB (KYPCOBBIX padoT)
KypcoBsie paboTHI/TIPOEKTHI HE PEYCMOTPEHBI./

4. Y4eOHO-MeTOAMUYECKOE M MH(OPMALIMOHHOE 0O0ecnevYeHune

4.1 HopmaTuBubie 1okyMeHThI 1 'OCTbI

I'OCT 2.001-73 ECK/I. O0m1ue moaoxxeHus;

I'OCT 2.109-73 ECK/I. OcHOBHBIE TpeOOBaHMS K YepTEKaM;

I'OCT 2.125-2008 ECK/I. ITpaBuiia BEINOIHEHMSI SCKU3HBIX KOHCTPYKTOPCKUX TOKYMEHTOB;
I'OCT 2.301-68 ECK/I. ®opmats;

I'OCT 2.302-68 ECKJI. MacmiTaOsbr;

I'OCT 2.303-68 ECK/. JIuauwu;

I'OCT 2.304-81 ECK. IpudTh! yepTeKHbIE;

I'OCT 2.305-2008 ECKI. N300paxkeHus-BUIbI pa3pe3bl, CEUCHUS;

I'OCT 2.307 -68 ECK/I. Hanecenue pa3mMepoB U MPEAEIbHBIX OTKJIOHEHUI;

. TOCT 2.311-68. ECK/I. N300paxeHue pe3n0sbl.

. TOCT 2.312-72 ECK/I. YcnoBHble n300paxkeHus U 0003HAYEHUS IIBOB CBAPHBIX COCTUHEHUI;
. TOCT 2.315-68 ECK/I. M300paxeHus yrnpoIIeHHbIE  YCIOBHBIE KPETIEKHBIX JIeTaJIeH;

. 'OCT 2.318-81 ECK/I. IIpaBuna ynpoLieHHOI0 HaHECEHHsI pa3MEpPOB OTBEPCTUI;

.I'OCT 2.320-82 ECK/I. IIpaBuna HaHeceHUs pa3MEPOB, JOIYCKOB U MTOCAI0K KOHYCOB;



15.TOCT 2.403-75 ECK/. [IpaBuia BBIIOJIHEHUS YePTEXKEH IIMHAPHUECKUX 3yOUaThIX KOJIEC;

4.2 OcHoBHas1 JiuTEepaTypa

1. Topnon B.O., CemennoB-Oruesckuii M.A. Kypc HauepraTrenbHoi reomeTpun. — M.: Boicmias
mikona, 2016. — 272 c.

2. bpoackuit A.M., ®aznynun 3.M., XangunoB B.A. UmxenepHas rpaduka (MeTammooopadboTka).
M.: U3n. uentp «Axkagemus», 2013. —400 c.

3. @aznymun O.M., XangunoB B.A. Umxkenepnas rpaduka. M.: U3a. nentp «Axamemusi», 2011, —
432 c.

4. ®aznynun O.M., SIkoByk O.A. Texnnueckas rpaduka. M.: 3a. nentp «Axanemusi», 2018. —
336 c.

5. Tumodees B.H., ®aznynun 9.M. Pa3zpaborka reomerpuueckux Mojeneit u yeprexxeit B Kommac
-3D. - M.: Mockosckuii nonurex, 2023. - 78 c.

4.3  JlonoJHUTeJbHAA JUTEPATYpa

1. <HAYEPTATEJIbHASI TEOMETPUS. Meroauueckue yka3aHus K KOHCHEKTY JIEKLMiD) /
[on penakumeit npodeccopa 3. M. @aznynuna. - M.: MOCIIOJIMTEX, 2019. — 96 c.

2. Meroauueckue ykaszaHusi «MeTpuyeckue 3anauu B HaueprareiabHol reomerpuu» /Ilon
penakuueii mpod. .M. daznynuna. — M.: MOCIIOJIUTEX, 2019. — 40 c.

3. Meronnueckue ykasanus « TeopeTuueckue OCHOBBI HaYepTaTeIbHON reoMeTpun» KosuiekTus
aBTopoB. Ilox penakuueii npod. 3.M. @aznynuna. — M.: MOCITOJIMTEX, 2019. — 50 c.

4. Meroanueckue ykazanus «M3o0paxenus (Bunbl, pa3pesbl, ceuenus)» KoiiekTuB aBTOPOB.
[Ton penaxkuueit @aznynuna 3.M.- M.: MI'TY «MAMMN», 2022. - 42 c.

5. Yuebnoe nocobue «IIpaBumiia BeIMOMHEHUS PE3bOOBBIX coenuHeHui» / KomiekTuB aBTOpOB.
[Mox penakuueii mpod. .M. dasznynuna. - M.: MOCITIOJIUTEX, 2021. - 76 c.

6. VYuebHoe mocobue «lIpaBuia BBINOJHEHUS IUNOHOYHBIX, NUIMIEBBIX M 3yO4YaThIX
coequnenuit» / KomrexktuB aBtopoB. Ilox penakuumeit mpodp. D.M. ®daznynauna. - M.:
MOCIIOJIMTEX, 2021. - 60 c.

7. Meroanyeckue ykazanus «O01ue npaBuia HaHECEHUs pa3MepoB Ha ueprexax» / Komiektus
aBTopoB. [lox pegaknueit ®aznynuna 3.M. M. -: MOCIIOJIMTEX, 2022. - 68 c.

8. Metoauueckue yka3aHus «BbimonHenue ueptexeil u scku3oB. IlocTpoeHne nzodpakeHuid
/KomnexTtus aBropos. [Ton pegakuueit ®azmynuna 9.M. - M.: MI'TY «kMAMMN», 2003. — 38 c.
9. Meronnueckue ykasanus «Co3nanue u penakruposanue yeprexeit B cucreMe KOMITAC-3D.
Yacte 1» / D.M. ®aznynun, A.}O. Kamuaun, O.A. Sxoyk, A.S. leem. - M.: MI'TY
«MAMM», 2013. - 80 c.

10. 3amanust mo TreoMmeTpudeckoMy MojenupoBanuio: coopauk/ B.H. Tumodeer, 5.M.
®aznynus, F0.10. [lemuna — M, MockoBckuii nonutex, 2020- 228 c.

8) npozpammnoe obecneyerue U UHMepPHem - pecypcbl:

6. ®aznymun O.M., Hapseimkun J[.H., fxoByk O.A. KoHCnekT mnekuuid 1o JUCHUIUIMHE
«HaueprarenbHass  reomMeTpus»:  NPE3CHTALMOHHBbIE  METOAUYECKHE  MaTepuanbl s
MYyJIbTUMEAUMHOTO COMPOBOXKACHUSA 3aHATUH 1o aucuuivinHe «MmxkeHepHas rpadukay.
Mocksa, 2016. Homep roc. Peructpauuu snextponnoro uznanus — 0321602638 OI'VII HTL
«HOOPMPET'UCTP».

7. KontynoB B.B., ®azmymun DO.M. «M300paxkenus. Buapl, paspes3bl, CEUYCHUN:
MPE3EHTAUOHHBIA METOJNYECKUI MaTepuall sl MyJbTUMEIUNHOTO COMPOBOXKIACHUS 3aHATHI



no gucuuiuinHe «MmxenepHas rpaduka». Mocksa, 2014. Homep roc. Peructparuu
snektporHoro uganus — 0321403761 OI'YIT HTH « THOOPMPEI'UCTP».
Axoyk O.A., Kammauma A.JO., ®aznymua 3.M. «Pe3b0bl U pe3bOOBBIC COCTUHEHUS»:
MPE3EHTALMOHHBIN METOIMYECKUA MaTepHall ISl MYJbTUMEIUWHOTO COMPOBOXKIACHUS 3aHATHI
no guctuiuHe «WmkenepHas rpaduka». Mocksa, 2015. Homep roc. Peructpanum
anekTpoHHoro uznanus — 0321504508 ®I'VIT HTL « MHO®OPMPEI' UCTP».

4.4  DueKTpOHHBIEe 00pa3oBaTe/ibHbIEC PeCypChl

1. D0P «HauepraTtenbHas reoMmeTpust (4acts 1)»
https://Ims.mospolvtech.ru/course/view.php?id=546

2. D0P «HauepraTtenpHas TeoMeTpus (4acTh 2)»
https://Ims.mospolytech.ru/course/view.php?id=673

3. O0P «MnxenepHas rpaduka (MIpOeKIMOHHOE YePUCHHE)»
https://Ilms.mospolytech.ru/course/view.php?id=703

4. 0P «MnxenepHas rpaduka (MaIIMHOCTPOUTEIIBHOE YEPUCHHUE))
https://Ims.mospolytech.ru/course/view.php?id=1272

5. D0P «KoMnbloTepHBIN MPAKTUKYM [0 WHXEHEPHOH rpaduke

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

Pa3paborannbsie DOP BKIIOYatOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.

[lopsimox mnpoBeneHuss pabOT B JUCTAHIUMOHHOM (hopMaTe YCTAHABIMBAETCS OTAEIbHBIMU
pacropspKeHUSIMUA  TIpOpeKTopa 1o y4eOHOW paboTe W/ MM HEHTPOM Y4eOHO-METOIUYECKOM
paboThI.

Ka)KI[Hﬁ CTYOACHT obecrneueH HHAWBUYaJIbHBIM HECOIPaHUYCHHBIM JOCTYIIOM K 3JICKTPOHHBIM

oubmmotekam yauBepcuteTa (http://lib.mami.ru/lib/content/elektronnyy-katalog). Ccpuika Ha
JIEKTPOHHYI0 61OMoTeKy: https://online.mospolytech.ru/course/view.php?id=7621&section=1

4.5 JInueH3noHHoOe ¥ CBOOOHO PacpoCcTPaHsieMoe NIPOrpaMMHoe odecreyeHne

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

4.6 CospeMeHHble npodeccMOHANbHBIE 0a3bl [JaHHBIX H HHG(pOPMaLMOHHBbIE
CIIPaBOYHbIE CHCTEMBI

«TexakcnepT» — crnpaBoyHas CUCTEMA, MIPEAOCTABIIAIONIAs HOPMATUBHO-TEXHUYECKYIO,
HOPMATUBHO-IIPABOBYIO HH(OPMALIHIO: TeX-IKCHEePT.pd


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
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

5. MaTepuaJIbHO-TEXHUYECKOE o0ecneuyeHue

Jns mpoBeneHHs JEKUMOHHBIX 3aHATHH HCIONB3YIOTCS ayJUTOPHH, OCHAIlEHHBIE
KOMITbIOTEPAMH, MUHTEPAKTUBHBIMHU JOCKaMH, MYJIbTUMEAMUHBIMU MPOCKTOPAMU U SKpaHaMHU:
YeTbIpe KOMIIbIOTepHbIE JlabopaTtopuu Kadenpbl «TexHuueckas MeXaHHMKa U KOMIIBIOTEPHOE
mozaenupoBanue» Ayna. 11K416, T1K417, TIK517, K518 ocHaieHHble 75 KOMIOBIOTEpAMU,
nabopatopuss ¢ (OHIOM THUTOBBIX naetaneid u makeroB B aya. [1K419. Jlns mpoBenenus
71a0opaTOpHBIX paboT ucnonb3ytoTes ayautopun: 11K-421, TIK-425.

6. Meroanyeckue peKOMeHAAUMH

Metoauka mpenoAaBaHus IUCUUIUIMHBI «MH)XeHepHass W KOMIbIOTEpHass rpadukay W
peanu3anysi KOMIIETEHTHOCTHOTO TMOAXOJa B U3JOKEHUHM M BOCHPUATHH MaTepuana
npeayCcMaTpuBacT UCIIOJIB30BAHUC CIICAYIOINX AKTUBHBIX U MHTCPAKTUBHBIX (bOpM IMPOBCACHUA
ayJIMTOPHBIX Y BHEAYJAUTOPHBIX 3aHITHIA:
— ayAUTOpHBIE 3aHATHSA: JIEKIIUH, TAOOpaTOpHBIE paObOTHI, TECTUPOBAHNE;
— BHEayJUTOPHBIC 3aHATHUS: CAMOCTOSITENIbHOE M3YYEHHE OTIIEIbHBIX BOIMPOCOB, MOATOTOBKA K
nabopaTopHBIM paboTam.

Oobpa3oBaTe/ibHbIE TEXHOJIOTUH

Bo3moxHO mpoBeneHue 3aHATUNA W aTTECTallMid B JAUCTAHIMOHHOM (opMare ¢ MPUMEHEHHEM
CUCTeMBI TUCTaHIHMOHHOTO oOyueHusi yHuBepcurera (CO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadeapoi AIEKTPOHHBIX 00pa3oBaTelbHBIX pecypcoB (DOP) (cm. n.4.4).

HOp}II[OK MMPOBCACHUA pa60T B AJUCTAaHOUOHHOM (bopMaTe YCTaHaBJIMBACTCA OTACIIbHBIMU
pacropspDKeHUSIMH  TIpOpeKTopa 1o y4eOHOW paboTe W/HMIM HEHTPOM Y4eOHO-METOIUYECKOM
paboThI.

6.1 MerToauyeckne peKOMeHIAUMHU ISl MpenoJaBaTessi M0 OPraHU3aluu
o0yueHust
6.1.1. IlpenonaBarens OpraHu3yeT NpernoiaBaHue JUCIUIIUHBI B COOTBETCTBUU C
tpeboBanusmu "llonoxenus 06 opraHuzanuy 00pa3oBaTeNbLHOrO Iporecca B MOCKOBCKOM
MOJIUTEXHUYECKOM YHUBEPCHUTETE U ero punanax", yTBepKAEHHBIM PEeKTOPOM YHUBEPCUTETA.
6.1.2. Ha nepBOM 3aHATHM NIPENOJABATEND JOBOJUT JI0 CBEJICHUS CTYJEHTOB COJIEp KaHNE
paboueit nporpammbl aucuuiuinabl (PII]) 1 nmpegocTaBisieT BO3MOXKHOCTH 03HAKOMIICHUS C
IIPOrpamMMon.
6.1.3. [IpenogaBaTens 0cOOEHHO 0OpaIiaeT BHUMaHUE CTYICHTOB Ha:
- BUJBI ¥ (POPMBI IPOBEICHHSI 3aHATHH 110 TUCIUTUTHHE, BKIIF0UYasi IOPSAOK MPOBEICHUS 3aHATUN
C MPUMEHEHUEM TEXHOJOTUH JUCTAaHIIMOHHOTO O0YUEHUS U CUCTEMbI TUCTAaHIIHOHHOTO
oOyuenus yauepcuteta (CJIO Mocnonurexa);
- BUJIbI, CO/IEpKaHKE U TOPSOK MPOBEICHUS TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH B
COOTBETCTBUH C (POHJIOM OLIEHOYHBIX CPE/ICTB;
- opmy, coniepkaHue U MOPsIOK MPOBEACHHS POMEKYTOYHON aTTeCTallul B COOTBETCTBUH C
(hOHIOM OLIEHOYHBIX CPEICTB, peaycMoTpeHHbIM PIT/I.
6.1.4. loBoauT 10 CBEACHUS CTYICHTOB I'pa)uK BBHITIOJIHEHHS YUeOHBIX PaloT,
npenycMorpenssix PIT/I.
6.1.5. HeoO6xoaumo ¢ camoro Havaja 3aHITHH pEeKOMEHI0BATh CTYJCHTaM OCHOBHYIO H
JIOTIOJTHUTEIBHYIO JIMTEPATyPy U yKa3aTh IMMyTH JOCTYIA K HEMH.
6.1.6. B Havasie WiIM B KOHIIE CEMECTPa JaTh CIIMCOK BOMPOCOB JIJIsl MOATOTOBKH K
MPOMEKYTOUYHOM aTTECTAlluU (IK3aMEHY UJTU 3a4€ETY).
6.1.7. Pexomenayercs ¢akt o3HakomsieHus ctyaeHToB ¢ PI1JI u rpadmkoM paboThl MUCEMEHHO
3a(puKCHpOBaTH MOAINKUCHIO CTY/ICHTA B JIMCTE O3HAKOMIIEHUS ¢ conepxanue PIT/L.



6.1.8. IIpenonaBareny, Beylnii JIEKIIMOHHBIE U IPAKTUUECKUE 3aHATHS, JOJKHBI
COTJIACOBBIBATh TEMATHUYECCKHA TUTAH TPAKTUICCKUX 3aHATUH, UCTIOIH30BATh €INHYIO CUCTEMY
0003HaYCHM, TEPMHUHOB, OCHOBHBIX IMOHITUN AUCIUTITUHBI.

6.1.9. Ilpy NOArOTOBKE K CEMHHAPCKOMY 3aHATHIO [0 T[EPEUHI0O OOBSIBICHHBIX TEM
IpenojaBaTes0 HeoOX0AUMO YTOYHHThH IJIaH MX MPOBEACHUS, MPOIyMaTh (HOPMYITUPOBKU U
coJiepKaHue y4YeOHBIX BOMPOCOB, BBIHOCHMBIX Ha OOCYXIEHHE, O3HAKOMHTHCS C TEpEeYHEM
BOIIPOCOB I10 TEME CEMUHApA.

B xoxe cemuHapa BO BCTYNHTEIHHOM CIIOBE PACKPBITH MPAKTHYECKYI0 3HAYUMOCTH TEMBI
CEeMMHAPCKOT'0 3aHATHS, ONPEICTUTh MOPSIOK €ro MPOBEISHHs, BpeMs Ha 00CYKIEeHHE KaXKI0ro
yaeOHoro Bompoca. [IpuMeHsisi ¢GpoHTaIBHBII ONPOC JaTh BO3MOXKHOCTH BBICTYIIUTH BCEM
CTYAEHTaM, IPUCYTCTBYIOIIUM Ha 3aHATHH.

B 3akmounTenbHON 4acTH CEMUHAPCKOTO 3aHATHUS CJIENyeT MOJABECTH €ro WTOTU: JaTh OLIEHKY
BBICTYIIJICHUH Ka)XJIOro CTyJEHTa M Y4eOHOW TIpyIIbl B LEJOM. PacKpbITh IMOJIOKUTEIbHBIE
CTOPOHBI M HEIOCTAaTKH TPOBEICHHOTO CEeMHUHApCKOro 3aHsATHI. OTBETUTh Ha BOIPOCHI
CTYACHTOB. BbInaTh 3aiaHus Uil caMOCTOSATENbHON PabOThl MO MOJATOTOBKE K CIEAYIOLIEMY
3aHATUIO.

6.1.10. LlenecooOpa3Ho B Xoje 3allUThl Ja0OPATOPHBIX PadoOT 3a7aBaTh BHICTYNAIOLUM U
ayJUTOPUHN JIOTIOJTHUTENBHBIE W YTOYHSIONINE BOMPOCHI C IENBI0 BBISICHEHUS WX TO3HMIUN TI0
CYIIECTBY 00CYKAaeMbIX IPoOIIEM.

Bo3moxHO mpoBeneHue 3aHATUNH W aTTECTallMid B JAUCTAaHIUMOHHOM (opMare ¢ MPUMEHEHHEM
CHCTEMBI AUCTAaHIMOHHOTO 00yuenus yHuepcurera (CJO-LMS). Iopsnok nposenenus padot
B JIMCTAaHIMOHHOM (hopMaTe YCTaHABIUBACTCS OTACIHHBIMHU PACIOPSIKCHUSMHU MPOPEKTOpa TI0
yuebHOi1 paboTe W/Wiu LEHTPOM yueOHO-METOINYECKOI paboThI.

6.2 Meroauueckue yKazaHus IJs 00y4al0MIMXCS 10 OCBOEHHIO
AUCUMILTAHBI

1.2.1. CTyzeHT ¢ caMoro Hayajia OCBOCHUs AUCIUILTUHBI T0JKEH BHUMATEIbHO O3HAKOMUTCS C
paboueii mporpaMMon AUCITUTUTAHBI.

1.2.2. CtyneHTy HEOOXOIUMO COCTaBUTD Jisi ce0s rpaduK BBHIOIHEHUS Y4eOHBIX padoT,
npenycmorpeHHbix PIIJ] ¢ yuérom TpeboBanmii qpyrux AUCUUIUINH, U3Y4aeMbIX B TEKYIIEM
ceMecTpe.

1.2.3. Ilpu npoBeaeHNH 3aHATHIA U IPOLEAYDP TEKYLIEH U IPOMEKYTOUHOM aTTECTALU C
UCIOJIb30BaHUEM UHCTPYMEHTOB MH(POPMALIMOHHOMN 00pa30BaTeIbHON Cpeibl JUCTAHIIMOHHOTO
oOpa3oBanus yHusepcurera (LMS MocnonuTexa), Kak BO BpeMsi KOHTAaKTHOM paboThI C
npernojaaBaTesieM, Tak U BO BpeMsl CaMOCTOATEIbHON padOThl CTYJEHT JOJIKEH 00eCTIeYnuTh
TEXHUUYECKYIO BO3MOKHOCTb TUCTAaHIIMOHHOT'O MOAKIIOYEHHS K CUCTEMaM JUCTaHIIMOHHOTO
oOyueHnus. [Ipu oTcyTCTBUM Takol BO3MOXKHOCTH OOCYJUTh CUTYAIHIO C IIperojaBaTesieM
JUCLUIUINHEL.

7. @DoHI OLIEHOYHBIX CPEACTB

7.1  MeToabl KOHTPOJISA ¥ OLICHUBAHMS Pe3yJIbTATOB 00y4eHHUs!

KouTponp ycneBaeMocTH W KadecTBa TMOATOTOBKH IPOBOJUTCS B COOTBETCTBHE C
tpeboBanusmu "[lonmoxkennst 00 opraHm3anuu oOpa30BaTEIBLHOTO Tporecca B MOCKOBCKOM
MOJMUTEXHUYECKOM yHuBepcutere". [lnsi KOHTpOJNsS YCIIeBaéMOCTH M KauecTBa OCBOCHUS
JUCHUITIINHBI HaCTOSIHIeﬁ HpOFpaMMOI)’I OpeaAyCMOTPEHBI CJICAYIOIMUEC BUIbI KOHTPOJIA:

- KOHTPOJIb TEKYIIEH yCIeBaeMOCTH (TEKYIIUH KOHTPOIIb);
- MPOMEKYTOYHAS aTTECTAITHS.



B npornecce 00yueHHs NCTIONB3YIOTCS CIEAYIOLINE OLIEHOUHBIE ()OPMBI CAMOCTOSTEILHON

pa60T51 CTYJACHTOB, OLICHOYHBIC CpeacCTBa TEKYIICTO KOHTPOJIA

IIPOMEKYTOUHBIX aTTECTALIMN:
B nepBom cemectpe:

yCIeBaeMOCTH

u

- IOATOTOBKA K J'Ia60paT0pHBIM 3aHATHUAM, BBIIIOJTHCHHC Fpa(bI/I‘-ICCKI/IX 3aJaHuM U UX 3aliuTra,

KOHTpPOJBHAs paboTa; TeCT; 3aluTa Ja0opaTOpHEIX padoT; SK3aMEH.
2 2

7.2 IIIxaJjia ¥ KpUTEPUH OLICHUBAHUSA Pe3yJIbTATOB 00y4YeHUs

[Tokazarenem oleHUBaHUSI KOMIETSHIIMIA HA PA3IMYHBIX dTanax uX (OpMHUPOBAHHUS SIBISICTCS
JOCTIDKEHHE OOYYaloUIMMHUCS IUIAHUPYEMbIX pEe3yJlbTaToB OOyuYeHHsl M0 TUCIMIUIMHE
(Monymio).

[IIxansl OLIECHUBAaHUS PE3yIbTATOB IPOMEKYTOUYHOMN aTTECTALIMU U UX OIIUCAHUE:
dopMa MpOMEKYTOUHON aTTECTALNN: IK3aMEH.

[IpomexyTounass arrectauuss oOywarommxcs B (opMe 5SK3aMeHa MPOBOJUTCS IO
pe3ynbTaraM BBITIOJHEHHS BCEX BHUAOB yueOHOW paboThl, MPEeIyCMOTPEHHBIX Y4YEOHBIM
IUTAHOM M0 TAHHOW AMCUHUITIMHE (MOJYI0), IPU STOM YUUTBHIBAIOTCS PE3YJIbTAThI TEKYILIETO
KOHTPOJII ~ YCIIEBa€MOCTH B TeueHue cemectpa. OlLeHka CTeneHu AOCTHXKECHHUS
0o0yyaromuMuUCs IUIAHUPYEMBIX PE3yJbTaTOB OOyuYeHHs IO JUCHUIUIMHE (MOJIYJIIO)
IPOBOAUTCS IPENOJABaTENEM, BEAYIIMM 3aHATHS IO AUCLUUIUIMHE (MOAYJII0) METOJOM
9KCIIEPTHOM oLeHKU. HeoOXoauMbIM yCI0BHEM MPOXOXKACHUS TPOMEKYTOUHOMN aTTecTaluu
SBJISIETCS BBIIIOJIHEHUE BCEX BUIOB pabOT, IPEyCMOTPEHHBIX JaHHOW paboyeil mporpammoi
no jucuuiuinHe «VH)XeHepHass KOMIIbIOTepHas TIpadukay. Ha pnary nposenenus
IPOMEKYTOUHOM aTTecTaly CTYACHTHI JOJDKHBI BBIOJHUTH BCE BUIBI Yy4eOHOU pabOTHI,
NpeyCMOTPEHHbIE paboyeil MporpamMmoii, a UMEHHO BBINOJHUTH PACUYETHO-TpapuuecKue
nabopaTopHble paboThl - 7 paboT, BHINOIHUTE | KOHTpoJbHYIO paboty B 1 cemectpe. Eciu
HE BBINOJIHEHbl HEOOXOJMMBbIE YCIOBHS, CTYJACHTHI MOJIYYarOT HEYIOBJIETBOPUTEIBHYIO
OLICHKY.

[Ixana orteHUBaHU I DK3aM€EHA:

Hlkana oyenuganusn Onucanue

Buinonnenvt  6ce 6udevr  yuebnoli pabomsl, npedycMOmpeHHbie
yuebnvim naanom. Cmyoewm OeMOHCmMpuUpyem COOmMeemcmeue
3HAHUL, YMEHUl, HABLIKO8 NPUBCOEHHbIM 8 MAOIUYAX noKaszameinel,
onepupyem npuoOpPemeHHbIMU 3HAHUAMY, VMEHUAMU, HABLIKAMU,
npUMeHsiem uUx 6 CUMyayusax novlueHHoU croxcHocmu. Ilpu smom
Modcem Oblmb OONYUeHA HE3HAYUMENbHAST OWUOKA, HEMOYHOCTb,
3ampyoHeHue npu aHaIUMu4ecKux onepayusx, nepeHoce 3HaAHuu u
VMeHUll Ha HOBble, HeCMAHOAPMHbBLE CUMYAYUU.

Omauuno

Buinonnenvt  6ce  6udvl  yuebnot pabomsel, npedycmMompeHHbvie
yueonvim  naanom.  Cmyoewm — deMoHcmpupyem  HenoHoe,
Xopowo NpasuibHoe  COOMEEMcmeue  3HAHUL,  YMeHUll,  HABbIKOG
npugedeHHbiM 6 mabiuyax noxazameinetl, b0 eciu npu SMom ObLiu
oonywenvl 2-3 HecyujecmeenHvle OUUOKU.




Buvinonnenvt 6ce 6udvt  yuebnoti pabomsel, npedycmMompeHHble
yueonvim naanom. Cmyoenm OeMOHCmMpUpyem CcoOmeemcmeue
Yooenemeopumenvno | 3nanuii, 8 KOMOPOM Oc8eujena OCHOBHAs, HaUboee 8ANHCHASL YaACTb
mamepuana, Ho npu mom OONyweHa 0OHA 3HAYUMENbHAS OUWUDKA
UU HeMOYHOCMb.

He ewinonnen oodun unu Oonee 6u008 yuebOHOU pabomul,
npeoyCMOMpPeHHbIX YueOHbiM nianom. Cmyoenm OemoHcmpupyem
HeNnoIHoe COOMEEeMCmMeUe 3HAHUU, YMEHUL, HABbLIKO8 NPUEEOCHHbIM
6 mabauyax noxkazamenetl, OONYCKAOMCs 3HaA4UmMenbHvle OUUOKU,
NPOAGIAEMCsT OMCYMCMEUe 3HAHUL, YMEHUll, HABbIKOG MO psidy
nokazamesnet, cmyoenm ucnvimoigaem 3HauumenbHovle
3ampyoHeHust NPu ONEpUPOBAHUU 3HAHUAMU U YMEHUAMU NPU UX
nepeHoce Ha HOBble CUMYAYUU.

Heyooenemsopumenvho

7.3 OneHo4HbIe cpeacTBa

7.3.1. Texkymmii KOHTPOJIb
Jlnst mpoBeieHHs TEKYIIEro KOHTPOJISI IPUMEHSIOTCS cieaytomue GopMbl: pacuemuo-
epaghuueckue camocmosmenvHole pabomol, KOHMPOIbLHAS pAOOMA, MeCmbl.

7.3.2. [IpoMe:xxyTOUHAS] ATTECTAIUSA

[IpomerxyTouHas aTTecTanus MPOBOIUTCS Ha 1 ceMecTpe oOydeHus B popme dK3amMeHa.

DK3aMeH MPOBOJIUTCS MO OMIIeTaM, OTBETHI MIPEIOCTABISIOTCS MUCbMEHHO C MOCIEAYIOIUM
YCTHBIM coOeceoBanueM. buitetsl popMupyIOTCS M3 BOIPOCOB MPEICTABICHHOTO HUXKE
MEePEYHS.

PersiamMeHT npoBeaeHusi 3a4eTa U IK3aMeHa:

1. B Ounert Bkmodaercs (4) Bormpoca U3 pa3HbIX pa3/ieiioB JUCIUIUIMHBI U (0THO, J1BA )
MPAKTHYECKUX 3aTaHUS

2. I[Tepeuenb BOIPOCOB COOTBETCTBYET TeMaM, H3y4YCHHBIM Ha JIEKIIMOHHBIX U JTA0OPAaTOPHBIX
3aHATUSX (TpUIaraeTcs).

3. Bpewms Ha mOATOTOBKY MUCHbMEHHBIX OTBETOB - 110 40 MUH, ycTHOE cobecemoBanue - 10 10
MUHYT.

4. TlpoBeneHue arrectanuy (3adeTa W dK3aMEHA) C WCIOJIB30BAHHUEM CPEIICTB AJIEKTPOHHOTO
oOydYeHHUs W JAWCTAHIIMOHHBIX OOpPa30BaTEIbHBIX TEXHOJOTUH BBIMONHSIETCS B COOTBETCTBUU C
YTBEeP)KIEHHBIM B yHUBepcutTeTe "[lopsakoM TpOBEACHHS NPOMEXYTOYHOW aTTeCTallMk C
UCTIOJb30BAHUEM CPEJICTB DJIEKTPOHHOTO OOYYEeHHS M AWCTAHIMOHHBIX 00pa3oBaTEIbHBIX
TeXHOJIOTHi"

[TpoMexyTouHass aTTecTamus MPOBOAUTCS B CPOKH, YCTAHOBJICHHBIE YTBEPIKICHHBIM
pacricaHueM 3a4€THO-3K3aMEHAIIMOHHOW ceccud. Jlo JaThl TPOBENCHUS TMPOMEKYTOUHOM
aTTeCTallud CTYICHT JOJKCH BBITIOJHUTH BCE pacdeTHO-rpaduueckue 1abopaTopHbie pabOTHI,
peayCMOTPEHHBIC HAcTOsAIIEH pabouyelt mporpamMMoil AUCHUIUIMHBL. [lepedeHn 00s3aTenbHBIX
paboT 1 popmMa OTYETHOCTH 10 HAM IPEICTABICHBI B TAOIUIIE:

Buy pabothl ®opma OTICTHOCTH M TEKYIIET0 KOHTPOJIS
PacuetHo-rpaduueckue npaktuyeckue | OdopmieHHble pacyeTHO-rpadudeckue padboThl,
paboThl, yKazaHHbIe B pasaene 3.4.1: NPEeIyCMOTPEHHBIX  pabodeil  mporpammoit

OUCHMIUTMHBL ¢ OTMETKOM  mperojaBaress
«3aYTEHOY», €CIIM BHITIOJHEHBI M 0(OPMIICHBI BCE




paboOTHI.

CamocrositenpbHass  pabora. PacuetHo- | OdopmiaeHHBIH OTYET 0 pabore,
rpadudeckue padbotsl 1-7. IIPEyCMOTPEHHOM  paboueld  mporpaMMoi
JUCHMIUIMHBL ¢ OTMETKOM  mperojaBaress
«3aYTEHOY, €CIIM BBIMOJIHEHBI U 0(OPMIICHBI BCE
paboTHI.

KonTtponsHas padora KonTtponbHast ~ paboTa,  BBIIOJIHEHHAs  Ha
MOJIOKUTEIBHYIO OLIEHKY.

Ecin ©He BBIMONMHEH oaMH WM Oojiee BUIOB y4yeOHOW pPabOTHL, YKa3aHHBIX B TaOJUIIE,
IIPENoAAaBaTesib HMMEET IIPaBO BBICTABUTb HEYJAOBJIETBOPUTEIBHYI OLIEHKY II0 MTOram
IIPOMEKYTOYHON aTTECTALUN.

7.3.3. Bonipochl AJ11 NOATOTOBKH K 3K3aMeHY 110 IMCHMIIJIMHE
«AHKeHepHAsi KOMIIBIOTEPHAasi rpaguKay

Paznen «HaveprareabHasi reoMeTpusD»
[.Touka, nmpsimasi, IIIOCKOCTb.
1.IIpoexuuu HeHTpaibHbIE U NAapaJlICIbHBbIE.
2./lHBapuaHTHbBIE CBOMCTBA MapaljIeNIbHbIX TPOEKIINH.
3.Metox Momxa.
4.0OpTOroHanabHbIE NPOEKIIUY U CUCTEMA MIPSIMOYTOJIBHBIX KOOPIUHAT.
5.Touku B 4™ yeTBEpTAX NPOCTPAHCTBA
6.IIpoexnuu npsMoii U oTpe3Ka MPAMON JIUHUHU.
7.0co0bIe (4aCTHBIC) MOTOKEHHUS MPSIMOK JTHHUH.
8.Touka Ha psIMOH.
9.Cnenpl mpsiMoOH.
10.ITocTpoenue HaTypaabHOW BETUYHUHBI OTPE3Ka MPSIMOI OOIIETO IMOJIOKESHHSI U YTIIOB HAKIIOHA
IPSIMO K IJIOCKOCTSIM MPOEKIMil. MeTo NpsIMOYyTrOJIbHOTO TPEYTOJIbHUKA.
11.B3auMHoOe€ 10JI0KEHHUE JBYX IPSIMBbIX.
12.Teopema o npoenupoBaHUE MIOCKOTO MPSMOIO yIia.
13.Crioco0b1 3a1aHUS TIOCKOCTH HA YEPTEXKeE.
14.Cnenpl I0CKOCTH.
15.1IpsiMas 1 TOYKA Ha MJIOCKOCTHU. Y CJIOBUE MPUHAAIEKHOCTH TOYKHU TUIOCKOCTH.
16.1Ipsimbie 0cOOOTO MONOKEHHSI HA TUIOCKOCTH. JIMHMS HanOobIIero HaKJIOHA (JTMHUS cKaTa)
IUIOCKOCTH K IJIOCKOCTH IIPOEKLIUH.
17.IToctpoenue muanK nepecedeHus 2 miockoctei. (I " mo3umonHas 3amaya)
18.ITpaBuio NOCTPOCHUS JTMHUY TIepecedeHns 2™ MIOCKOCTEH B 00IIEM ciydae.
19.ITocTpoeHue npsIMOi IMHUHU U TJIOCKOCTH MapajuIeIbHBIX MKy COOOM.
20.ITocTpoeHne B3aMMHO NapajlieNbHbIX JIOCKOCTEH.
21.ITocTpoeHne TOUKHU NepecedeHus IpsiMoid U MIockocTH. ([IpaBuiio mocTpoeHus)
22.ITocTpoeHne B3aMMHO NEPIEHANKYJIIIPHBIX NIPSMON U IJIOCKOCTH.
23.IlocTpoeHre B3auMHO MEPIECHANKYISPHBIX MIIOCKOCTEH.
II. KpuBble MIOBEPXHOCTH.
1. Crioco6bl 3a1anust 1 U300pakeHUs1 TOBEPXHOCTEN Ha yepTexax. Kapkac moBepXHOCTH.
2. [loBepxHocTH BpallleHUs1. BUHTOBBIE TOBEPXHOCTH.
3.JlocTpoeHune HEAOCTAONIECH MPOSKIIMKA TOYKH, TpUHAAIexkKaIei mopepxuocTu. (IIpaBuio)
4.IlocTpoeHne TOUEK NepeceueHus: HOBEPXHOCTH NpsAMO (kpuBoi) nunueil. (Ipasuio).

Pasnen «nxenepnas rpadpuxa» (IlpoekunonHoe yepuenue)

1.Ha3oBuTe OCHOBHEIE TUHUU YCPTEIKA, UX HASHAYCHUC U TaPaMCTPHL.
2.Ha3oBuTe oCHOBHBIE (DOPMATHI M KX Pa3MEpHI.



3.Kak monmyyatoT 1 0003HaYarOT JOMOJHUTEIbHBIE POpMaThI? YKaXKUTE pa3Mepsbl JHCTa
dbopmata A4x3.

4.I'ne na yeptexxe Gpopmara A4 pacnonararoT OCHOBHYIO HAAINHUCH U I/ie €€ pac MojaraioT Ha
OCTaJbHBIX popmaTax?

5.Yto Takoe macmtad? Ha3oBuTe craniapTHele MaciITaObl yMEHBIICHUS M YBEJINYCHUS?

6.Uto Takoe MacmITaObl yBeIMUeHUs M yMeHbleHus? Kakue yka3pIBatoT pa3Mepsl U3JIeusl IpU
BBITIOJIHEHUH €T0 YepTeka B MaclTade YBeIMUCHUS WM YMEHBIICHUS ?

7.Y4to Takoe mpoIucHbIe U CTpouHble OykBbI? Uem onpenensiercs pazmep(Homep) mpudra?
8.HazoBure pasznunyy mexay mpudramu tina A u b. Kakosa BbicoTa apaOckux nudp s
KakJ10oro Homepa mpudra?

9.Yto Ha3piBaeTcs BunoM? Kakoit BU Ha3pIBaeTCsl IIIaBHBIM U KaK OH BbIOUpaeTcs?

10.Kak moy4aroT OCHOBHBIC BHIbI, KAK OHM HA3BIBAIOTCS U PACIIOJIATAIOTCS HAa YepTexe?

11.B xakoM citydae Ha 4epTeke HaHOCUTCS Ha3BaHMe BUAa? UTo 03HavaeT 3HaK «0», KaKOBa €ro
(hopma, pa3mepbl U B KAKOM CIy4yae M KaKk OH HaHOCUTCA?

12.Kakoe n3o0pakeHre Ha3bIBalOT CEUEHUEM U JIJIs Yero ero npuMeHsroT? Kakumu TuHusMH
00BOJIAT BHIHECEHHBIE Y HAJIOKEHHBIC CECUCHUS?

13.Kakoe nzo0pakeHre Ha3bIBalOT pa3pe3om? J1Jis 4ero NpuMeHsoT pa3pesbl?

14.Yem otnuvaetcs pa3pe3 ot ceueHus? Kakue pazpes3sl Ha3bIBAIOT CIOKHBIMHU?

15.B kakux ciydasx UCHOJb3YIOT BEIHOCHBIE 31eMeHThl? Kak oopMisiioT n3zobpaskenue
BBIHOCHOTO 3JIeMeHTa?

16.Kax yka3piBaeTcs maciuTald, B KOTOPOM BBINOJIHEH BBIHOCHOU 351eMeHT? MOXKET JIM BBIHOCHOM
3JIEMEHT COJIEPKaTh NOJPOOHOCTH, HE YKAa3aHHbIE HA OCHOBHOM M300pa)kKeHUHU U3/ENUs, U
OTJIIMYATHCSA OT HETO 10 COAEPIKAHUIO?

17.Kak uzo0paxarorcsa cummeTpuyHbie Gurypsl? B kakux ciayyasx JOIyCKaeTcsi COeTUHATh
NOJIOBHMHY BHJIa U TIOJIOBUHY Pa3pe3a M KaK BBIIOJIHIIOTCS 3TH N300paskeHus?

18.1300axeHne CIJIONMIHBIX BAJIOB, BUHTOB, 3aKIENOK. M300paskenne paspe3oB pédep
KECTKOCTH WJIM TOHKUX CTEHOK.

19. Yto Takoe BhIKaTbIBAHUE OTBEPCTHS B CEKYIIYIO INIOCKOCTh U KaK OHO 0(OpMIISIETCS ITPU
BBITIOJIHEHUH pa3pesa’

20.1300paxenue aetaneii ¢ pa3psiBoM. HamoxxeHHast mpoeKITusl.

21.Kak npoBofsTCs BEIHOCHBIE JMHUU IIPU HAHECEHUU pa3Mepa MpsIMOJIMHEHHOro 0Tpe3Ka U
pa3MepHasi JIMHUS 110 OTHOIIEHHIO K BBIHOCHBIM JTMHUSIM?

22 Kakwue popmbl CTperoK, UCMONB3YIOTCS HA KOHIIAX pa3MEPHON TUHUH U IPUMEPHOE
COOTHOILIEHHUE €€ FITEMEHTOB?

23.B KakoM cily4ae CTpPEJIKH Ha pa3MEepHON JIMHUU HAHOCSATCS TOJIBKO C OAHON CTOPOHBI, a
pa3MepHasi IMHUS MPOBOJAUTCS 32 OCh M300paxkeHus1?

24 Kak npoBOJST BRIHOCHBIE U pa3MepHBIC JTMHHUH IIPH HAHECEHUU pa3Mmepa yria?

25.Kaxk pacrnosiararoT pa3MepHbIE YKCIIa IO OTHOIICHHUIO K pa3MepHbIM JTHHUSAM? JlomyckaeTcst
JIM TIepECeUeHre pa3MEPHBIX YHCET U CTPENIOK Pa3MEPHBIX JTHHUM KAaKUMU-TUO0 JTUHUSIMHU
yeprexa?

26.B kakux ciy4asx JHHEHHBIE U YTIOBBIE pPa3MepPbl HAHOCSTCS Ha MOJIKE THHUU-BBIHOCKE?
27.B Kakux equHHIAX YKa3bIBalOT JINHEHHBIE pa3Mephbl Ha YepTexkax, U B KAKOM Cllydae 3TH
€MHUIIBI 0003HAUAI0TCS HA YepTexe?

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

29.KaxkoBbl MUHMMAaJIbHBIE PACCTOSHUS MEX/y MapajIeIbHBIMU Pa3MEPHBIMU JTUHUSMHU U MEXKIY
pa3MepHOH JIMHUEHN U JIMHUEW BUAUMOTrO KOHTypa?

30.Kak pexomeHnayeTcs pacrosiaratb pa3MepHbIE YKCIIa 10 OTHOIICHUIO K HECKOJIBKUM
napasuieIbHBIM WM KOHLIEHTPUUYECKUM pa3MepHbIM InHuAM? Kak ciaenyeT yka3blBaTh MEHBIIIHE
1 OOJIBIIIKE pa3MephI 0 OTHOUICHUIO K KOHTYPY M300pakeHus1, 4TOOBI pa3MEpHbIE U BEIHOCHBIC
JMHHUH HE TIepPeceKanch?



N —

17.
18.

19.
20.

21.
22.

23.

Pa3nen «nxenepHas rpadpuka» (MamimHOCTPOUTEIbHOE YepUeHHE)

Hanecenue pazmepos
Hanecenue pazmMepoB, onpeaensiomux pacnoioKeHne OTBEPCTHH (MOIIpHble KOOPAUHATBI).
Hanecenne pa3mepoB, ONpeAENSIOIIMX  PACHOJOXKEHHE  OTBEPCTHH  (IPSAMOYTOJIbHBIE
KOOpPJUHATHI).
Hanecenue pa3zmepa uznenusi, n1300pask€HHOTO C pa3pbIBOM.
Hanecenue pazMepoB TONIIMHBI WM JUIMHBI 1€TaIH, H300paKEHHON B OJTHOM MPOEKIIUH.
Hanecenue nuamerpa wim paguyca chepsl.
Hanecenue pa3zmepa kBajpara.
Hanecenune Hagnuceil Heyka3aHHbBIX Ha YEPTEXKE PalnyCOB CKPYTJIEHUM U YKJIOHOB.
Hanecenune pa3mepoB MPOTOYKH.
Hanecenue pa3MepoB JIBICKM MJIU Ta3a.

. Hanecenue pa3mepoB IMIIOHOYHOTO T1a3a Ha BaIy.

. Hanecenue pa3mepoB LIMOHOYHOI'O Ma3a B OTBEPCTHH.

. Hanecenue pazMepoB KaHaBKHU AJIs BbIX0/a HUIH(OBAIBHOIO KpyTa.

. N300paxenue npsiMoOOYHBIX (IBOJBBEHTHBIX) IIUTHI] U UX 0003HAYEHUE HA YEPTEKeE.
. Hanecenue pa3MepoB OTBEPCTUH MO BUHTHI C TOTAWHOW T'OJIOBKOM.

. Hanecenue pa3mepoB OTBEpCTHIA 10T BUHTHI C IIMJIMHAPHUUECKON T'OJIOBKOIA.

. N300pakeHre u HaHECEHHE Pa3MEPOB TIYXOTr'0 OTBEPCTHUS C PE3bOOii.

Yepmesrcu oemanet

Ueptéx 3yOuaToro xoseca (peiiku, 4epBsika v T.11.).
YepTéx nUTOM (IITaMIOBAHHOW) JETalM C MOCIEAYIOIIeH MEXaHW4ecKoH o0paboTKOM yacTu
IIOBEPXHOCTH.
Yepréx aeranu, U3roTOBICHHOW JIMCTOBOW IITAMIIOBKOM.
UepTéx MpyKUHBIL.

Cbopounvle eounuywl
Ueptéx “manoit” cOOpOUHOI €TMHHIIB.
VYcinoBHoe ‘‘CHATHE” OJHOM MM HECKOJNbKUX JeTaned Ha COOpOYHOM YepTeXe U €ro
o opMIIEHHE COOTBETCTBYIOIIEH 3aMUCHIO.
Hanecenue HoMepoB MO3UIMKA HAa COOPOUHOM YEPTEKE.

Paznen «KomnbrorepHasi rpagukay

1. 3nakomctBO ¢ Kommnac -3D. OCHOBBI MOJENHPOBAHUS I€TAJIEH.

2. O630p Bo3MOkHOCTEH crcteMbl. UHTEpdeiic.

3. Coznanue mapaMeTpuyecKoro 3ckusa. JJobaBneHune u pe1akTUpoOBaHHE TEOMETPHUECKHUX
3aBHCUMOCTEH.

4. PenaktupoBaHue pa3MepoB Ha 3cku3e. Co3aaHne MacCUBOB Ha ACKHU3eE.

5. Co3znanue 3cKu3HbIX 0710KOB. [loHMMaHue OMOBEIIEHHIT SCKI30B.

6. Coznanue 3D-reomeTpun: napaMmeTpuieckasi TBEpAOTEIbHASI MOAECIb.

7. BeigaBnuBanue. Bpamenue. Y cranoBka matepuana u usera. [loBropHoe ucnonb3oBaHue
TE€OMETPHH ICKU3A.

9. Co3znanue 31€eMeHTa BpallleHHUs.

10.Co3manue 31€MEeHTOB CABUI.

11. Ucnonp3oBaHUE NPUMUTHBOB.

12. JloGaBneHre COnpsKCHMS.

13. Jlob6aBiieHue CKpyryieHUH.

14. JloGaBnenue acok.

15. Pa3menienue oTBepcTuil.



16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
34.
35.
36.
37.
38.
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Co3nanue KpyroBoro Maccusa.
Pa3zmenienue oTBEpCTHIl IO SCKU3AM.

Co3nanue cOopku.

[TonsiTre GUKCHPOBAHHOTO KOMITOHEHTA.

JloGaBneHre cOOPOUHBIX 3aBUCUMOCTEH.
3aBUCUMOCTE COBMEIIIEHHUE.

Crenenu cBo0ObI. 3aBUCUMOCTD «BcTaBKay.
3aBUCHUMOCTH «YTOJD».
3aBucuMocTh «KacaTteabHOCThY.

VYnpasinstonne 3aBUCUMOCTH.

Pabora ¢ bubnmoTekoii 21eMEHTOB.

DKOHOMHUSI BPEMEHH ¢ HHCTpyMeHTOM «COOpKay.

Cozpanue 2D-ueprexeit u3 3D-naHHBIX
Co3manne BUAOB eTanu. TUIbl BUIOB HA YEPTEKE.

Coznanmne HOBOTO uepTeka. PazMerenre 6a30BOro v MPOEKIIMOHHOTO BHJIOB.
Pazmemenue ceuenus. Cozmanue JOMOTHUTEIHLHOTO BUIA.

Co3nanue BBIHOCHOTO BuJa. PegakTupoBanue BUIOB.
BripaBHuBaHue Buaa. MI3MeHeHNe BbIpaBHUBAHUS.

OtoOpakenue Buaa. JlobaBinenne 0003HAYCHHI B YEPTEKHBIC BUIBL.

Mapkep 1ieHTpa U OCEBbIE JTUHUH.

PenaktupoBanre HaMMEHOBAHUI U TIOJIOKEHU 0003HAUYECHUI BUIOB.
Hanecenue pazmMepoB Ha yepTexe.

PenaktupoBanue pasmepos.

HNucTpymeHTsl 0003HaUEHUS OTBEPCTUH U pe3bO.

[Tonyuenue pa3MepoB ¢ MOJIETH.

OmpeneneHre OCHOBHOM HAIIHCH.

Co3nanue CloXXHBIX YepTexen U AeTATUPOBOK.

CoznaHue cioKHOTO YepPTEKHOTO BU/IA.

MecTHblii paspes.

N3menenne oTHOIIEHUH YepTeken AeTanu. BuaumocTts neranei.
[TonaBnenue Buaa. [lonaBnenue snemMeHToB yeprexka. Pa3pbiB Bua.
. Homepa nosunuii. ABToHyMepanus Mo3uIui.

.Co3nanue cnernuguKkanuu.



