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1. He.]'ll/l, 3a/1a'iM U IIVIAHUPYEMBIE PE3YyIbTaThl oﬁyqe}mﬂ o IMCIMIIINHE

HucuuruimHa «HavyeprarenbHas TeOMETpHUs U WH)KEHEpHAsh KOMITbIOTEpHAs rpaduka» COCTOUT U3
TPEX CTPYKTYPHO U METOJMYECKM COIJIaCOBAaHHBIX pasnenoB: «HauepraTenbHas reoMeTpus»,
«MmxenepHas rpaduka» u «KommerorepHas rpaduka.

HucuuruinHa «HauepraTesnbHas reoMeTpuss U HMH)KEHEpHas KOMIbIOTepHas rpaduka» sBisercs
OJHOW M3 OCHOBHBIX OOIIETEXHHUYECKUX IUCIHIUIMH B IMOJITOTOBKE OaKaJaBpOB B TEXHHYECKHX
y4eOHBIX 3aBECHUSAX.

K ocHOBHBIM measiM ocBoeHUs nucUUIUIMHBI «HauepraTenbHas reoMeTpus U MHXXCHEpHas
KOMIIbIOTEpHAsl IpaduKay ClieyeT OTHECTH:

— (hopMuUpOBaHHE 3HAHUN O OCHOBHBIX MOJIOKEHUSX, TPU3HAKAX U CBOMCTB, BEITEKAIOIINX U3 METO/1a

IPSIMOYTOJIBHOTO MPOELUPOBAHUS M HEKOTOPBIX Pa3/esioB MAaTEMAaTUKH (F€OMETPUH M HEKOTOPBIX
onpezeneHul U3 Teopun MHOXkecTB). Ha 3TomM 0a3upyroTcss T€OpeTHYecKHMe OCHOBBI U IpaBHIIa
IIOCTPOCHMsI M300paKEHUH MPOCTPAHCTBEHHBIX IPEIMETOB HA IUIOCKOCTH (HayepTareibHas
TeOMETPHSL);

— (hopMuUpOBaHME 3HAHMH O OCHOBHBIX IPABUJIAX COCTABJICHUS TEXHUYECKHX YEpTEeXeH,
HaHeceHUs pa3mepoB ¢ yuetoM ECKJI, urenun ueprexeil (MH)XKeHEpHasi U KOMIIbIOTEpHast rpaduka
rpacguxa);

— IMOATOTOBKA CTYACHTOB K JIEATEJIbHOCTH B COOTBETCTBUM C KBaJIU(DUKAIIMOHHOM
XapaKTepUCTUKOM 110 HAIIPABICHUIO OaKanaBpa.

K ocHOBHBIM 3ajayamM OCBOEHHUS JIUCUUIUIMHBI
MH)KEHEpHasi KOMITbIOTEpHAas rpadukay cienyer OTHECTH:

— IPUMEHEHHE METO/J0B U CIOCOOOB pelIeHHs 3a7ad HadepTaTesIbHOM TIeOMEeTpUHu B
NOCTENYIOIUX — pa3jieslax HMH)XKEHEpPHOM M  KOMIbIOTEPHOM TIpaduKd MpH  BbINOJIHEHUU
KOHCTPYKTOPCKOM JOKYMEHTAIWH;

— OCBOCHME HABBIKOB II0 PYYHOMY 3CKHU3MPOBAHHIO, COCTABICHHUIO YEPTEXKEH C ydETOM
tpedoBanuit ECKJI, uteHuto uepTexei.

— pa3paboTka pabouel IPOEKTHON U TEXHUUECKON JOKYMEHTAIIH;

«HaueprartenbHas reomMerpus u

OOyuenue no nucuumianHe «HauepraTenbHas reoMeTpusi U WHKEHEPHas KOMIIBIOTEpHAs
rpadukay HampapieHO Ha GOPMUPOBAHKE Yy 00YUAIOIINUXCS CIEAYIOIUX KOMITETEHIUI:

Koa v HauMeHoBaHne KOMIETeHIM I

HH}II/IKaTopr JOCTHIKCHUSA
KOMIICTCHIIUH

OIIK-2. CnocoGeH pa3pabaTbIBaTh
QITOPUTMBI ¥ KOMITBIOTEPHEIE TTPOTPaMMBEI,
MPUTOJHBIE JJIS IPAKTUYECKOTO TPUMEHEHHS

OIIK-5. CriocoOeH yuuThIBaTh CBOMCTBA
KOHCTPYKLIMOHHBIX MaTepHajoB B
TETUIOTEXHHUYECKUX PacdeTax ¢ y9eTOM
JUHAMUYECKHUX M TEIIOBBIX HAIPy30K

NOIIK-2.2. IIpumeHsieT cpeacraa
MH(OPMALIMOHHBIX TEXHOJIOTUH JIJIs TOUCKA,
XpaHeHus1, 00pabOTKH, aHAIIN3a U
MpeicTaBiIeHNs] HHPOPMAaILUH.
HOIIK-5.2. JlemoHCTpUpYET 3HAHUE
OCHOBHBIX IIPaBUJI IOCTPOEHUS U
o(opMIIeHHs 3CKU30B, YEPTEXKEN U CXEM U
BBITIOJTHSIET UX B COOTBETCTBUHU C
TpeOOBaHUSAMH CTAHAAPTOB C
HCIOJIb30BAaHNUEM CTaHJIAPTHBIX CPENICTB
aBTOMATHU3allMK MPOEKTUPOBAHUS




2. MecTo IMCUMILVINHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

JlucuumumHa OTHOCUTCS K YUCTy MPO(GECCHOHATBHBIX YUeOHBIX JUCHUIUIMH 0053aTeIbHON
gactu 6azoBoro mukia (bl) OOII. JlucuumiauHa JOTHYECKHM B3aMMOCBS3aHAa CO CIEAYIOUIMMHU

nucuuruimHaMu 1 npaktukamu OOIT:

- [IpoekTHas AeSITENBHOCTD;

- IlporpammHoe oOecnedeHue s MpodeccnoHaNbHON JEesTeNIbHOCTH B SHEPreTH4YeCKOn
oTpaciu;
- MeTposnorus, TeXHUUeCKUe U3MEPEHHS U yIIpaBJIeHHE MIPOLIeCCaMU B SHEPIeTHKE;

- Ocuossl BIM Texuomoruii.

3. CTpykKTypa U coaep:KaHue TUCHUNTIHHBI

OO0111ast TPYI0EMKOCTh JUCIMIUIAHBI cocTaBisieT 6 3aueTHbIX(e) enunuii(bl) (216 gacos).
N3zyuaercs Ha 1 1 2 cemecTpax oOydeHus. Dopma IpOMEKYyTOUHOW aTTeCTAIlMU: IK3aMeH B 1
ceMecTpe, 3a4eT BO 2 ceMecTpe.

3.1

3.1.1. Ounas ¢popma oOyueHHs

Buabl yueOHoi1 padboThI M TPYI0EMKOCTh

Ne . KoaunuecTBo CemecTpbl
Buj yueOHoii paboTsl
n/n 4yacoB 1 cemecTp 2 cemecTp
1 | AyauTopHble 3aHATHA 86 32 54
B Tom uncie:
1.1 | Jlexuumn 16 16
1.2 | CemuHapckue/mIpakTUIECKUE 3aHATHS - - -
1.3 | JlaGopaTopHbIe 3aHATHS 70 16 54
2 | CamocrosiTesqibHasi paGoTa 130 80 50
B Tom uucre:
2.1 | TloaroroBka u 3ammra rpaguuecKux padoT 47 40 25
2.2 | CaMOCTOSITENTEHOE U3yYCHHUE 47 40 25
3 | IlpomexyToUuHas aTTECTALUSA
3auet/nud.3auer/sK3aMeH SK3aMeH 3a4er
Hroro 216 112 104
3.1.2 3aounas ¢popma oOyueHus
Ne } KosnuecTBo Cemectpbl
Bup y4yeOHoii paboThi
n/m 4acoB 1 cemecTp 2 cemecTp
1 | AyautopHblie 3aHATHS 22 8 14
B toM yucre:
1.1 | Jexumu 12 4 8
1.2 | Cemunapckue/mpakTUYECKHe 3aHATHS 10 4 6
1.3 | JTabopaTopHbIe 3aHATHS - - -
2 | CamocrosiTesqibHasi pagoTa 158 60 98
B toM yucre:
2.1 | TlogroroBka u 3ammra rpaguIecKux padoT 60 30 30
2.2 | CaMOCTOSTENIbHOE N3YUYCHUE 98 30 68
3 | IlpomeskyTouHasi aTTeCTALMS




3auet/mud.3auer/sK3aMeH DK3aMeH, JK3aMeH 3a4yeT
3a4eT
HToro 180 79 101

3.2 TeMaTHyeCKUH IJIaAH N3YyYCHUSA TUCHUIIJIUHBI

(o popmam 0OydeHus)
3.2.1. Ouynas ¢popma oOyueHus

TpynoemkocTth, 4yac

AyauTopHasi padora

:
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16 70 130
1 Pa3zjnen 1. HaueprareabHasn 16 16 40
reoMeTpusi
Tewma 1. [IpoenupoBaHue TOYKY Ha JIBE
U TPU B3aMMHO-TIEPIIEHIUKYJISIPHbIE 2 2
IJIOCKOCTH MPOEKLHUH.
Tema 2. [IpoenmpoBanue npsMoi 2 5
JMHUHU U €€ OTpe3Ka.
Tema 3. B3auMHoe noniokeHue IByX 5 5
MPSMBIX.
Tema 4. ITnockocTts. CriocoObl 3a1aHus 9 5
IJIOCKOCTH Ha YepTexKe.
Tema 5. CriocoObl mpeoOpazoBaHus 9 5
yepTexa.
Tema 6. MHOrorpaHHukH, TpHU3Ma, 2 )
UpaMHuIa.
Tema 7. KpuBble TMHUU U TOBEPXHOCTH. 2 2
Tema 8. BzaumHoe nepecedyenne
KPUBOJIMHEWHBIX TIOBEPXHOCTEM. 2 z
2 Paznen 2. Un:kenepHas rpaguxa. 18 30
IIpoekMOHHOE YepUeHHue
Tema 8. Enunas cucrema
KOHCTPYKTOPCKOH JIOKyMEHTAIIHN 3
(ECKD)
Tema 9. OOmue npasuiia 0ohopMIICHUS 3
yepTexei
Tema 10. Bunpl, pa3zpessl, cedeHusl. 3
Tewma 11. IlpaBuna HaHeCceHUS 3
pa3MepoB.
Tema 12. [TocTpoeHme N300paskeHMIA.
ITocTpoeHnue TpeTbero Buaa no AByM 3
3aJ]aHHBIM.




Tewma 13. Dckus geramm. [Topsoox
BBITIOJIHCHUA O3CKH3A.

Paznen 3. UnikeHepHas rpauka.
MammMHOCTPOUTEIbHOE YePUeHH e

18

30

Tema 14. IIpaBuia BeIOJHEHUS
YyepTeKeil MalluHOCTPOUTEIbHBIX
JIeTaJiel U UX COCAMHEHUI.

Tewma 15. Pe3p0Ob1. Busbl pe3no:
CTaH/IaPTHBIC U HECTAHAPTHHIEC.
N3o0pakeHue pe3nd Ha yepTexe

Tema 16. Pe3p00BEIE COEIMHEHNA:
00JITOBOE, IIMUICYHOE, BAHTOBOC U
TpyOHOE. DJIEMEHTHI pe3b0OBBIX
COCIMHCHU.

Tema 17. HIntoHOYHBIE COEAMHEHUS.
Buab! MIITIOHOYHEBIX COETUHEHUN.

Tema 18. Hepa3zbeMHbBIC COCAMHCHHUS:
CBapKa, KJICTKa, MaiKa, CKIICHBaHUE U
CIIIMBaHUE.

Tema 19. Yeprexu oOmero Buga u
cOopouHBIE YEePTEKU. Cranun
pa3paboTKu KOHCTPYKTOPCKUX
JTIOKYMEHTOB.

Pasnen 4. KomnblorepHasi rpadpuka

18

30

Tema 20. OcHOBBI paOOTHI B cUCTEME
«Kommnac -3D»

Tema 21. BrlmosiHeHUE DCKU30B U
T€OMETPUUYECKHUX MOJIETIEH B CUCTEME
«Kommac -3D»

Tewma 22. BeimonHeHHE YepTekeit
JIeTaJen.

Tewma 23. BeimonHeHue uepTexeit
COOPOYHBIX €IMHMII.

3.2.2 3aounas opma oOyueHus

n/u

Paznennl/TemMbl
JUCIHUIIJIMHBI

TpyroemkocTs, yac

Bcero

AynurTopHas padora

Jlexmn

Cemunapckue/
NPaKTHYECKHE

3aHATUA

JlabopatopHbie

3aHATUA

[TpakTrueckas

IIOATOTOBKA

CamocrosiTe/IbHASA
padora

[y
o

158

Pazgen 1. HauepraTteabHas
reoMeTpus

SN

Tewma 1. [IpoenupoBaHue TOYKY Ha JIBE
U TPU B3aUMHO-IIEPIEHIUKYIIIPHBIE
TJIOCKOCTH MPOEKIUMN.

0,5

0,5




Tewma 2. [IpoenrpoBanue IpsiMoit
JMHUHU U €€ OTPEe3Ka.

0,5

0,5

Tema 3. BaumHoe 1osio’xeHue AByX
HPSIMBIX.

0,5

0,5

Tema 4. [Tnockocts. CiocoObl 3a1aHus
TJIOCKOCTH Ha YEPTEXKE.

0,5

0,5

Tema 5. CiocoObl TpeoOpa3oBaHust
gyepTerKa.

0,5

0,5

Tema 6. MHOrorpaHHUKH, TPH3MA,
UpaMua.
Tema 7. KpuBbi€ JIMHUU U TTOBEPXHOCTH.

0,5

0,5

0,5

0,5

Tema 8. B3aumuoe nepeceuenue
KPHUBOJIMHEHHBIX IIOBEPXHOCTEN.

0,5

0,5

Pa3nen 2. Un:xenepHas rpaguka.
IIpoekunoHHOE YepueHue

45

Tema 8. Enqnnas cuctema
KOHCTPYKTOPCKOM IOKYMEHTALIMHU
(ECKL)

0,5

Tema 9. O0mme npaBuiia ohopmMIICHUS
YepTEeKEH

0,5

0,5

Tema 10. Bunpl, pa3zpessl, cedeHusl.

0,5

Tewma 11. IlpaBuna HaHeceHUs
pa3MepoB.

0,5

0,5

Tema 12. [TocTpoeHue N300paskeHMIA.
[TocTpoeHue TpeTbero BuAa MO JIByM
3aJaHHbIM.

0,5

Tema 13. Dcku3 neranu. [Topsimok
BBITIOJTHEHUS 3CKH3a.

0,5

Pazgen 3. UnikeHepHas rpauka.
MalnHOCTPOUTE/ILHOE YepUeHne

45

Tema 14. ITpaBuiia BbINOJHEHUS
YyepTeKel MallMHOCTPOUTETbHBIX
JETAJIeH U UX COCTMHECHUN.

0,5

Tewma 15. Pe3n0b1. Busbt pes3no:
CTaH/IapTHBIE ¥ HECTaHAapTHHIE.
N3o0pakenue pe3nd Ha yepTexe

0,5

Tema 16. Pe3p00BbIE COETUHEHHUS:
00JITOBOE, IIMUJICYHOE, BAHTOBOE U
TpyOHOE. DJIEMEHTHI pe3h0OBBIX
COCIMHEHMI.

0,5

0,5

Tema 17. IImoHOYHEIE COETUHEHUS.
Buab! IITTOHOYHBIX COETMHEHNH.

0,5

0,5

Tema 18. Hepa3zbeMHbBIC COCTHMHCHHUS:
CBapKa, KJICIKa, MaiiKa, CKJIEUBaHUE U
CHIMBaHUE.

0,5

Tema 19. UYeptexku oOmero Buga u
cOopouHbIe YEepTEeXKH. Cragun
pa3paboTku KOHCTPYKTOPCKUX
JOKYMEHTOB

0,5

Pa3nea 4. KomnbrorepHas rpagpuka

38




Tema 20. OcHOBBI paOOTHI B CUCTEME
«Kommnac -3D»

Tema 21. BrlnosiHeHUE DCKU30B U
TEOMETPUUYECKUX MOJICIICH B CHUCTEME 0,5 10
«Kommac -3D»

Tewma 22. BeimonHeHne yepTexeit

. 0,5 10
JIeTalIe.

Tewma 23. BeimonHeHne yepTexeit

0,5 10
COOPOYHBIX CTUHUIIL.

3.3 Conep:xanue THCIUTLIAHBI

Pa3nen 1. HayeprareibHas reomerpus

1. Ilpenmer usyuenus. Jluteparypa. O nopsiake 3aHATUI: JIEKIMH, TPAKTHUYECKUE 3aHITUS,
KOJUJIOKBUYMBI, KOHTPOJIbHBIE paOOThl, pacueTHO-Trpaduyeckue pabdoThl, OJMMIIUA/BL.

Metoabl npoenupoBaHus: LIEHTpaIbHOE, NapajuienbHoe. [IpsMoyroapHOe MpOeLUpPOBAHUE, KaK
OCHOBa COCTaBJICHUS MAIIMHOCTPOUTENBHOrO uepTexa. lIpoennpoBaHue TOYKM Ha ABE U TpHU
B3aUMHO-TIEPIICHIUKYJISIPHBIE IUIOCKOCTH MNpoeKUUi. (OCHOBHBIE BBIBOJBI, BBITEKAIOIINE W3
MPSIMOYTOJIBHOTO NPOCLUPOBAHMSI TOYKM Ha JBE€ B3aUMHO-TIEPIEHAUKYIISIPHBIE IUIOCKOCTH
npoeknmii. OOpa3oBaHUe KOMIIEKCHOTO YepTeka (Meton Monka). B3auMOCBsI3b OPTOTOHABLHBIX
MIPOEKLMH U IPSIMOYTOJIbHBIX KOOPJUHAT.

2.  llpoeuupoBaHue MPsIMON JMHUM W €€ OTpe3ka. lIpuHaIIeKHOCTh TOYKH MPSMO.
[TonoxkxeHne MpPsSIMOM OTHOCUTENBHO TMJIOCKOCTel mpoekuuid. Ilpsimas oOmero u 4YacTHOTO
MIOJIOKEHMH: a). MpsIMBbIE TapalljieNbHble OJHON IUIOCKOCTU MPOEKIHiA; 0). MpsiMble MapajuieIbHble
JBYM IUIOCKOCTSIM IIPOEKIMH. B3anMHO€E 10s10’keHNE TOUKH U psAMOiL. JleneHune oTpe3ka B 3aJaHHOM
oTHomeHnu. OnpeneseHne HaTypajdbHOM BEJIWYMHBI OTPE3Ka MPSIMOM METOJOM MPSMOYTOJIBHOIO
TPEYTOJIbHUKA.

3. BzaumMHOe TONOXEHHE TPSAMBIX: NpPSIMbIE TMEPEeceKarolnecs, TMapajuleidbHble U
ckpenmuBaromuecs. O “KOHKypHPYIOIIUX’ TOYKAX CKPEUIMBAOIMIMXCS TPSAMBIX. O MPOEKIUIX
IJI0CKUX yriioB. O0 yrie Mexy IByMs CKpeIlMBaOIMUMUCS MpsMbIMU. Teopema o mpoerupoBaHuU
MpsIMOTO yrJia (YacTHBIN cilydail) 6e3 nokazarenbcTBa. [lmockocts. CriocoObl 3a1aHns TUIOCKOCTH Ha
yepTexe. 3aJaHue IUIOCKOCTH ClIeJaMH, KaK YacTHBIM Cily4all 3aJaHusl IUIOCKOCTH JBYMs
nepecekaromuMuca npsMmbiMu. Ilpsmas m Touka B IuiockocTH. IIpu3Hakum mnpuHAAIEKHOCTH.
['maBHBIE TUHUM B TUIOCKOCTH (TOPU30HTAb U (PPOHTAIIB).

4. TlonoxeHHe TUIOCKOCTH OTHOCHTEIBHO IUIOCKOCTEH MPOEKIMiA: IIOCKOCTH OOIIero u
YaCTHOrO NOJIOKEHUH. [II0CKOCTh NEepHneHAMKYJIsspHa OOHOM M JBYM IUIOCKOCTSM IPOEKIUS.
CBolicTBO Ipoenupyromux miockocteil. [IpoBenenne npoenupyromend mIOCKOCTH 4epe3 MPAMYIO
(3aKyIFOUeHHE MPSMON B TUIOCKOCTH). B3amMHOE MOJI0KEHHE ABYX IIJIOCKOCTEH, MPSMOUN JIMHUM U
mrockocTH. [lepeceuenre npsiMon ¢ mpoenupyrouiei miockocThio. [lepeceyenne nByx MIOCKOCTEH,
U3 KOTOPBIX OJIHA - mpoenupymomas. [lepeceyerHne mpsiMoOil ¢ MIOCKOCTBIO OOIIETO IMOJIOKEHUS
(o6mmii anroput™m). IlepecedeHne ABYX IUIOCKOCTEH o0O0IIero moyoxenus (oOumii cmoco0).
Ilepeceuenus qByX IIOCKOCTEHN 1O TOYKAM NEPECEUEHUSI IPSMBIX, JIEKAIIUX B OJHON INIOCKOCTH C
JPYToi TIOCKOCTBIO (4acTHBIN criocol). [lapamienbHOCTh IPSIMOI U MIIOCKOCTH M IBYX IJIOCKOCTEH
(mpu3HaKM MapayienbHOCTH). lleprneHaAuKyIIpHOCTh NMPSIMOM M IJIOCKOCTH M JIBYX IUIOCKOCTEH
(Tpu3HAKK MIEPIICHIUKYISIPHOCTH ).
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5. CnocoObl ipeoOpa3oBaHus YepTeka: CIIOCOObI MePeMEHbI TUNIOCKOCTEH MPOESKIUil U cr1ocoo
BpAIICHUsI BOKPYT OCH MEPHEHIUKYISAPHOM K IUIOCKOCTH Mpoekuuil. VX oOUIHOCTh M OTIHMYHE.
Cnoco0 mnepeMeHbl IUIOCKOCTEM Mpoekuui. Ero npumeHeHue uid ONpeAeseHUs HaTypajabHOU
BEJIMYMHBI OTpe3Ka MPsIMOI U IUIOCKOW (UI'yphl W YIJIOB HAKJIOHA MX K IUIOCKOCTSIM IPOEKIUH.
IIpuBeneHne NpsiMON B IPOELUPYIOLIEE MTOJI0KEHHE OTHOCUTENIBHO INIOCKOCTH ITPOEKIIHH.

Crioco0 BpaliieHust BOKpYI OCH NEPIEHANKYIIAPHOHN K INIOCKOCTH MPOEKLUHI U €ro IPUMEHEHHE
JUI OTIpEEIICHUS] HaTypalbHON BEJIMYMHBI OTPE3Ka MPSAMOM U YIJI0B UX HAKJIOHA €€ K INIOCKOCTAM
IIPOEKIIMH.

Crioco6 BpaleHus: BOKpYT OCH MapajlieNIbHOM MIIOCKOCTH MPOEKIUA U ero NpUMEHEeHHE IS
OTIpeJIeJIeHUs] HATypaJIbHOW BEIMYMHBI TNIOCKOH (PUTYPBHI.

6. Muororpanauku. WX wu300pakeHne Ha uepTexe: Mpu3Ma, NUpaMuaa. Touyka Ha
IIOBEPXHOCTU MHOrorpaHHuka. [lepeceuenne MHOrorpaHHmka IockocTsro. [Toctpoenne npoekuuii
U HaTypalbHOrO BUAA (UIYpbl CeueHMsT MHOTOTPaHHHMKA IIJIOCKOCTBIO, pa3BepTKa OOKOBOM
nosepxHocTu. [lepecedyeHne mnpsMoOMl JIMHMM C MHOTOIpaHHUKOM. B3aumHOe nepecedeHue
MHOT'OI'PaHHHUKOB.

7. KpuBble nuHuM U moBepxHOcTU. OOmue cBeaeHus (MoHsATHE 00 oOpa3oBaHHE KPHUBOH
MOBEPXHOCTH, 00pa3yrolasl ¥ HalpaBJISIOUINE JHHUHU, ONIPEIeIICHIS TNHEWYAThIX U HeTMHEWYaThIX,
pa3BepTHIBAEMBIX U HEPA3BEPThIBAEMbIX NOBepxHOcTel). [loBepxHOCTH BpalieHus ux oOpa3oBaHue
u n3o0pakenue Ha ueprexe. Llmmmuap Bpamenus. Ero o6pazoBanue u n300pakeHHe Ha YEPTEKE.
Touky Ha MOBEPXHOCTH LUIMHAPA. Buibl ceueHus HUIMHAPA IIOCKOCTbIO.

Konyc Bpamenus. Ero o0pa3oBanue u n3odpaxenue Ha yepTexe. Touka Ha IOBEPXHOCTH KOHYca
(mpu3HAK NPUHAUIEKHOCTH TOYKHU [TOBEPXHOCTH). Buabl ceyenuii konyca mockocteio. [loctpoenune
MIPOEKIUI U HATYpaIbHOTO BUJA (PUTYpHI CEUEHHSI KOHYCA MIIOCKOCTBIO.

Cdepa. Ee obpazoBanue u nzo0paxkeHue Ha uyeprexe. Touka Ha MoBepxHOCTH cdepbl. CeueHue
cepsl MIOCKOCTHIO.

Top. Ero oOpa3oBanue u n3obpakeHue Ha yeprexe. Touka Ha MOBEPXHOCTH Topa. Bunel Topa.
Kpyrossle ceueHns Topa MIOCKOCTBIO.
8. BzaumHoe mnepeceueHHe KpUBBIX HOBepXHOcTell. OO anropuT™M pereHwus.
[IpuMeHeHne MI0CKOCTEN B KAUECTBE BCIIOMOTATENBHBIX CEKYIIUX ITOBEPXHOCTEM.

B3anMHOe mepecedueHHe COOCHBIX TMOBepxHoOcTel BpamieHus. [Ilpumenenne cdep (c
MIOCTOSIHHBIM LIEHTPOM) B KAaueCTBE BCIIOMOTATENbHBIX CEKYIIMX MOBEPXHOCTEH MPH MOCTPOCHUU
JIMHUY NIepecedeHtsl ABYX 3a/1aHHbIX MOBepXHOCcTe. HeoOxoaumble yciioBus 1715l IpUMEHEHUs cdep.
[lepeceuenue npsiMOi TMHUM ¢ KPUBOM MOBEPXHOCTHIO (0OIIME M YaCTHBIE CIIOCOOBI).

Pa3nen 2. Un:kenepHas rpaduxa. IlpoekiinonHoe yepueHue

9. Ilpenmer m KpaTKuWii ouepk pa3BuTusi dYepueHus. CraHmaptuzanus Kak (akTop,
crocoOCTByrOIMI pa3BuTUi0O Haykh U TexHukd. Egunas Cucrema KoHcTpykTopckoit
Hoxymentaruu (ECK/I). Ee Haznauenue, cTpykTypa u cogepxkanue. TpedoBaHus, MpeabIBlIsIeMbIe
Crannapramu ECK/] x coctaBneHuio 1 0ohopMIEHUIO YePTEKEH.

OO0mue mnpaBuia BHIMONHEHHUS depTekeld. Dopmarel THCTOB ueprexeil, OCHOBHBIE W
JOTIONTHUTENbHBIE (opMaThl, UX oOpazoBaHue U oOo3HaueHue. OCHOBHAS HAJINUCh U €€
pacrionokenrie Ha Qopmare sucra (TOCT 2.301-68). Macmrabbl H300pakeHUH © HX
0003HaYCHKE Ha YEPTEKE B OCHOBHOM Haamucu 1 Ha moste yeprexa (TOCT 2.302-68).

JIunun yeprexa. Tunbl TMHUM, X HaYepTaHUE U OCHOBHBIC Ha3Ha4yeHMs. ToJIIMHA BCEX
THIIOB JIMHUH 110 OTHOIIEHUIO K CIUTOMIHOM Tosictoi ocHoBHOM muHun (I"OCT 2.303-68).
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HIpudrer ueprexusie. Tunsl u pasmeps! mpudTa. [lnpuna Oyks 1 TONIUHA TUHUHA mpudTa
(F'OCT. 2.304-81).

10. Uzo0paskenust — Bubl, paspesbl, ceueHust (IOCT 2.305-2008). OcHOBHBIC MOJIOKEHUS
u onpeneneHus. MeToa npsMOyrobHOTO MPOSHUPOBAHUS — OCHOBA COCTABIICHUS YEPTEKEH.

Bunpl. Conepkanue W omnpejieicHHe Buia. [JIaBHBINA, OCHOBHbBIC, JIOTIOJHUTEIBHBIC W
MECTHBIC BUJIbI, X OIPECIICHIE U PacIoyiockeHre Ha yepTexe. O003HaUYCHUE JOTTOTHUTEIBHBIX H
MECTHBIX BUJIOB Ha YEPTEKE.

Ceuenus. OmpenienieHue u copepikanue ceueHusi. CeueHHs - BRIHECEHHbBIE M HAIOKEHHBIE, UX
pacrioyio’keHre U 0003HaYCHHE Ha YePTeKe.

Pazpessl. Onpenenenue u coaepxanue paspesa. Kiaccuduxanms pa3pe3oB B 3aBUCUMOCTH OT
MOJIOKEHHUST  CEKYIIeH IUIOCKOCTH OTHOCHUTENBHO TOPHU30HTAJIBHOM IUIOCKOCTH — MPOCKIHHA
(ropu3oHTaNbHBIC, BEPTUKAJIbHBIC, HAKJIOHHBIC), OTHOCHTEIBHO JUIMHBI M BBICOTHI IpEIMETa
(poOIbHBIE, MONEPEYHbIC), OT YHCIA CEKYIIMX IUIOCKOCTEH (TMPOCThIC W CIOXKHBIC). MecTHbIC
paspesbl.

OO6o3HaueHus: rpaguuecKkue MaTepuajoB W IpaBuia UX HaHeceHHs Ha yeprexax (I'OCT
2.306-68). Hanecenue mTpUXOBKH B pa3pe3ax M CCUCHUSX.

VY CIIOBHOCTH U YIIPOIICHUS, IPUMEHSIEMbIE IPH U300paKEHUU BHIIOB, Pa3pe30B U CCUCHUI.

11. Hanecenue pasmepoB (I'OCT 2.307-68). CsenmeHust 00 OCHOBHBIX TpPEOOBaHHSIX U
MpaBUaX HAHECEHHUS pPa3MEPOB PACCMATPHBAIOTCS BHIOOPOYHO B 3aBHUCHMOCTH OT 3TaloB
BBITTOJIHEHUS rpaduyeckux padoT.

Hanecenne pasMepoB Ha 4epTekax JUTBIX JETAICH, MNOABEPTrarOIIEHCS YaCTUYHOMN
nocneayrouei oopadoTke.

Oco0eHHOCTH HaHECeHMs pa3MEpoB Ha uepTexax JeTajei, M3roTOBIIeMbIX 00paboTKON
JIaBJICHUEM.

12. TTocTpoeHne TPETHETO BUIA IO TBYM 33/I1aHHBIM.

OCHOBHBIE TOJIOKEHUS 10 CBhEMKE JCKM30B. OmpeneneHue 3ckuza. TpeboBaHUS K
BBIMTOJIHEHUIO ~ OCKW3a. PeKOMEeHganmuM 10  MOCIEJI0BAaTeIbHOCTH  BBIOJHEHHS]  DCKH3a.
OO6pa3mepuBanue aeraneil. I3smepenue TuHENHBIX BEIMYNH, PaJNYCOB, YIJIOB.

Pazgen 3. UnxkenepHasi rpaguka. MalmimHOCTPOUTEIbHOE YepYeHHe.

13. IlpaBuina BBHIMOJHEHUS uYepTEXeH MAIIMHOCTPOMTEIBHBIX JeTaled U HMX COEJAMHEHHH.
OO1mue nonoxeHus.

Pe3pOp1. OOpa3oBaHue, Ha3HAYCHHE, OCHOBHBIE MapaMeTpbl U DJIEMEHTHI Pe3bObl: IJTUHA
noJHOrO Tpoduis pe3bObl, cOeru, Hemopesbl, (acku, npoTtouku. M3o0paxkeHue pe3bd M HUX
coenuHenuii Ha yeptexe (TOCT 2.311-68).

Pe3p0bl cTaHmapTHRIE W HECTAaHIAPTHBIC: METpHUYECKas, TIOWMOBas, TpyOHAas, KOHUYECKas,
TpareneniaibHas, YIopHas, Kpyrias, MpsiMOyTroJbHast U CIIeHaIbHAsI.

14. Kpenexnsie uzgenus. CTpykTypa yciIoBHOro ob6o3HaueHust kpenexHo aeramu (I'OCT
1759-70).

Tumel, UCNIOTHEHNE U HAa3HAYCHME KPEMEXKHBIX JeTajeil: OONThl, BUHTHI, LIMHIbKU, TalKH,
Ial0B!, IMIMHTEL, MTUQTHL. VX n300paxenne Ha yepTexe U 0003HaueHUEe B OCHOBHOM HAJIITUCH U
crnienn(pUKaul, OCHOBHBIE TAPAMETPBI.

15. Pe3p0oBble coeaMHEHUs: OONTOBOE, HIMUICYHOE W BHHTOBOE. DJEMEHTHI pe3bOOBBIX
coenuHeHMi. Pabouee u ympoieHHOoe n300pakeHre pe3bOOBBIX COCTMHEHUMN.
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TpyOHOe coenuHeHHe. DeMEeHThl TPYOHOTO COEAMHEHUS - (PUTUHTU: MY(TbI, YTOJbHHUKH,
TPONHMKH, KPECTHI U JIp. YepTex CTaHAAPTHOTO TPYOHOTO COCTUHEHHUS.

16. IlImoHOYHBIE U NIIUIIEBbIE U HEPA3bEMHbIE COCTMHEHNUS, U UX Ha3HAYCHUE.

[[IoHOYHBIE COEAMHEHMS: MPU3MATHYECKHE, CerMEHTHble M KIMHOBBIC. M300paxkeHne
HIMOHOYHBIX COCTMHEHUI Ha YepTexke. Y CIIOBHOE 0003HAUEHUE IITTOHOYHBIX COSTUHEHUH.

[nuieBple COEAUHEHUS: C MPSIMOOOYHBIM, 3BOJBBEHTHBIM M TPEYrOJIbHBIM Mpoduiem.
CriocoOb1 meHTpupoBaHus. M300pakeHue INUIMLEBBIX COCAMHEHUH Ha dYepTexe. YCIOBHOE
0003HaYCHHE MUIUIIEBBIX COSIMHEHUH.

HepazbemHble coeTMHEHUS: CBAPKOM, KIJICMIKOW, TAaKOW, CKJIIEMBAHUEM U CILIMBAHUEM.

Knaccudukanus BUIOB CBapKM M CBapHbIX MIBOB. M300pakeHune u 0003HAUYECHHE LIBOB
CBapHBIX COCAVMHEHUN Ha YEepPTEXKE.

3aKJIenoYHbIE COCAMHEHMS: BUJbI 3aKJICTOK, KiIacCU(PHUKAIUS 3aKJICMIOYHBIX IIBOB M HX
M300pakeHNe Ha YepTExKe.

CoenuHeHnue nailkoil, CKJIEMBaHUEM U CLIIMBAaHUE, U YCIOBHOE 0003HAUYECHHE IIIBOB.

17. 3yOuarble nepeaayu v Mpy>KUHbIL.

3y0uarsie iepenavn, O0NIUe MOI0KCHIS, KIIACCU(PUKALINS, U3TOTOBJICHHUE.

[mmaaprdecKue 3youaTsie epeaadu: IeMEHTHI 3y0uaThIX KoJiec, n300pakeHue 3y09aThix
KOJIeC U 3yOuaThIX Iepeaay Ha YepTexe.

Peeunble mepegaun: n300pakeHUe PeeK U PEEUHBIX Mepeiad Ha YepTexke.

Konunueckue 3yOuaTbie mepeiayu: 3JI€MEHThl KOHUYECKUX 3y04aThiX Kojec, U300pakeHue
KOHUYECKHX 3yO0uUaThIX KOJIeC ¥ 3y0UaThIX Mepeiay Ha YepTexe.

UepBsiuHbIC NIEpeaad: JIEMEHTHI YepBsiKa U Kojeca, N300paKeHHE YEPBSIKOB, YEPBSIUHBIX
KOJIEC M YepBAYHBIX IIepeiay Ha YepTexe.

[TpyxuHbl, K1accupUKaMsI U UX U300paKeHHE Ha YepTexe. Y CJIOBHOCTU MPU U300paKeHUN
npyxus (I'OCT 2.401-T'OCT 2.409-74).

18. YepTexu 00111eT0 BUAA U COOPOUHBIC UEPTEHKH.

Craaun pa3pabOTKM KOHCTPYKTOPCKHX JOKYMEHTOB: TEXHHYECKOE 3aJlaHHe, TEXHUUYECKOe
NPeUIOKEHHE, SCKU3HBIN MTPOEKT, TEXHUIECKUH MPOEKT, pabodasi KOHCTPYKTOPCKAs TOKYMEHTAIIHSI.

Ueprexxu obmiero Buma. OO0mue cBeaeHus, cxema oGOpMIICHHs depTeka OOIIero Buia,
MOPSAJOK BBINOJHEHHS. YCIOBHOCTM M YIPOLICHUS NP BBHIIOJHEHUM YepTeka OOIIero BHIA.
N3o0pakeHne HEKOTOPBIX U3ACIUNA U ycTpoilcTB. Hymepanus mo3umuii Ha yepTexe, 0003HAUCHHE
qyepTexa.

19. [HeranupoBanue. OcHOBHBIE TpeOOBaHUS K pabounMm uyeprtekam. OOmme mnpaBuia
BBITIOJTHEHUS uepTexeit. JleranupoBanue yeptexa odmiero Buga. Crenudukarms. Pasznennr
cnenupukanuu. CoOopounbrii yeptex. ConepxaHue cOOpodHoro deprexa. Ilopsok dYTeHHS
cOOpOYHOro YepTexa.

Pa3nen 4. KomnbroTepHas rpaguka

20. 3nakomcTBO ¢ cuctemoit «Komrrac -3Dy». OCHOBBI MOICTTUPOBAHUS JCTAJICH. 0O0630p
Bo3MOXKHOCTe cucreMbl. Wutepdeiic. Co3manme odckmza. JloOaBreHHMe U peoaKkTHPOBAHUE
TeOMEeTPUUYECKUX 3aBUCHUMOCTell. PenmaktupoBanue pasmepoB. Co3llaHME MAacCHBOB Ha JCKHU3E.
Coznanue 3cku3HbIX 070KOB. [loHMMaHWE OMOBEIICHUN ICKU3O0B. Coznanue 3D-reomerpuu:
napameTpuydeckasi TBepAoTenabHas Mozenb. Co3gaHue sneMeHTa «BbliaBnuBaHue». Y cTaHOBKa
MaTepuajia u mBera. [lOBTOpHOE MCIOIB30BaHUE TeOMETpUU 3CKu3a. CBS3b C JaHHBIMH JPYTHX
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ackn3oB. Coznanue snemeHta «Bpamenue». Cosganue snemeHta «Casur». lcnonb3zoBaHue
npumuTuBOB. JloOaBnenue compsikenus. JloOaBneHue ckpyriienuid. JloOaBrneHue  ¢acok.
Pasmenienue orseperuii. Co3gaHue KpyroBoro Mmaccua. Pa3merieHue oTBepCTUil Mo 3CKU3aMm.

21. Cozpmanme mnpoctoir cOopku. Ilonstue QuxcupoBanHoro KomroHeHTa. JloOGaBieHue
cOOPOYHBIX 3aBucuMocTeil. 3aBucuMocTh «CoBMenienue». CreneHu cBOOOJbI. 3aBUCUMOCTh
«BcTaBkay. 3aBUCUMOCTh «YT0JI». 3aBUCUMOCTh «KacaTeabHOCThY». YTPaBIAIONINE 3aBUCUMOCTH.
Pabora ¢ bubnuorekoii 3meMeHTOB. DKOHOMHSI BpDEMEHU C HHCTPyMEHTOM «COOpKay.

22. Cospmanme 2D-ueprexeit u3 3D-mannbix. Co3naHue BHIOB JeTanu. TWIbl BUAOB Ha
yeptexxe. Co3aanue HOBOro yepTeska. Pazmerienne 6a30Boro u npoeKIMOHHOTO BUI0B. PazMerienue
ceueHus. Co3ganue AonoaHUTENbHOrO Buaa. Co3gaHue BBIHOCHOTO BUa. PeakTupoBaHue BHUJIOB.
BripaBauBanue Buja. smenenue BeipaBHuBanus. Orobpaxenue Buaa. JlobaBinenue o003HaueHUN B
YyepTeKHbIE BUAbl. MapKep LeHTpa U OCEBbIE TUHUU. PegakTupoBaHue HAMMEHOBAaHUH U MOJIOKEHUN
o0o3HaveHuii Bua0B. Pazmepsl. OcHoBHOM nHCTpyMeHT Pa3zmepsl. Llens u Habop pasmepHBbIX Lemnei.
PenaktupoBanue pazmepoB. IHCTpyMeHTHI 0003HaueHus oTBepcTuil u pe3nd. [lonyuenue pasmepon
C MOJEJIN.

23 Cozpanue wuzgenuil B paboueM mnpocTpaHcTBe cOopku. IloHsATue QuUKCHpPOBaHHOTO
KoMITOHeHTa. J[oOaBieHue COOpPOYHBIX 3aBHCUMOCTEH. 3aBHCHMOCTHh coBMenieHue. CrerneHu
cB0OOb1. PaboTa ¢ OMOIMOTEKO AIIeMEHTOB. DKOHOMHUSI BpDEMEHHU C HHCTpyMEHTOM «COOpKay.

3.4 TemaTuka ceMHHAPCKHUX/MPAKTHYECKHX U JIA0OPATOPHBIX 3aHATHIA

3.4.1. JlaGopaTOpHbI€ 3aHATHUS U MPAKTUUYECKUE 3aHATUSL

JlabopaTtopHas pabota 1. [IpoenripoBanne TOYKH Ha IBE U TPU B3aUMHO-TIEPIICHIUKYIISIPHBIC
TJIOCKOCTH MPOEKITUH.

JIaGoparopHas paboTta 2. [IpoerrpoBanue npsMoit JINHUK U €€ 0Tpe3Ka.

JlaboparopHast pabora 3. B3auMHOe T0JI0KEHUE JABYX MPSIMBIX.

JlabopaTtopHas pabota 4. [lnockocts. CriocoObI 3a1aHUs IITIOCKOCTH Ha YepPTEKE.

JIaGoparopHas pabota 5. CriocoObl mpeodpa3zoBaHus YepTExXa.

JIaGoparopHas pabota 6. MHOTOTpaHHUKH, PU3Ma, THPaAMUIA.
JIaGoparopHas pabota 7. KpuBble TUHIH U TTOBEPXHOCTH.

JlaboparopHast pabora 8. BzanmHOe niepecedeHne KPUBOJTHHEHHBIX TTIOBEPXHOCTEH.

JIaGoparophas pabota 9. [IpoekionHOe uepueHue. BrinomHeHne yeprexa aetanu 6e3 pa3pesos.

JlaboparopHast pabora 10. [IpoekiinorHOe YepueHne. BoIlmoHeHHe YepTeka ASTaau ¢ pa3pe3aMu.

JlabopaTtopHas pabota 11. [TocTpoeHue TpeThero Bua Mo IBYM 3aJIaHHBIM. DCKHU3 JICTAJIH.

JIaGoparophas pabota 12. Kpenexxusle u3aemnus. BeinonHeHne yepTexeil KpeneKHbIX U3JIeNuil.

JlaboparopHast pabora 13. PaGodee u yrporieHHOe H300pakeHHe Pe3b0OBBIX COCTUHECHHUH.

JlabopaTtopHas pabota 14. [ToctpoeHune n3o0paxxeHui MIMHAPUISCKUX 3y0UaThIX mepeaad u
MIPY>KHH.

JlabopaTtopHas pabota 15. COOpOUHBIil YepTEK.

JIaGoparopnas pabota 16. /leranupoBka.

JlabopaTtopHas pabota 17. BeimonHeHNE uepTexei neraneii Ha KOMIBIOTEPE.

JlaboparopHast pabora 18. BrirmotHeHHe COOPOIHOTO YepTerka Ha KOMITHIOTEPE.

3.5 TemaTuka KypcoOBbIX IPOEKTOB (KYPCOBBIX padoT)
KypcoBsie paboTHI/TIPOEKTHI HE MPETYCMOTPEHBI.
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4, Y4eOHO-MeTOAUYECKOE M MH(POPMAIIMOHHOE 00ecTiedeHne

4,1 HopmatuBHble 10KyMeHTbI H [OCThbI

I'OCT 2.001-73 ECK/I. O0u1ue 1moioKeHus;

I'OCT 2.109-73 ECK/]. OcHoBHBIE TpeOOBaHUS K YepTEKaM;

I'OCT 2.125-2008 ECK/I. IIpaBuiia BHIOTHEHHUS S3CKHU3HBIX KOHCTPYKTOPCKUX JIOKYMEHTOB;
I'OCT 2.301-68 ECK /1. ®opmarsr;

I'OCT 2.302-68 ECK/I. Macmmra0sr;

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

I'OCT 2.304-81 ECK/I. llIpu¢Te! uepTeKHbIE;

I'OCT 2.305-2008 ECK/I. M300pakeHus-BUIbI pa3pe3bl, CEUCHUS;

I'OCT 2.307 -68 ECK/I. Hanecenue pazmMepoB U MpeeabHbIX OTKIOHEHHIA;

['OCT 2.311-68. ECK/I. M300paskeHue pe3bObl.

['OCT 2.312-72 ECK/I. YcnoBHbIe H300pakeHUs M 0003HAUYEHUS IIBOB CBAPHBIX COCANHECHUH;
['OCT 2.315-68 ECK/]. M300paxenHus yrmpoIieHHbIE  YCIOBHBIE KPETIE)KHBIX JICTaICH;
['OCT 2.318-81 ECK/I. IIpaBuiia ynpomeHHOTo HaHECEHHsI pa3MepOB OTBEPCTHIA;

I'OCT 2.320-82 ECK/I. IIpaBuiia HaHeCeHUsT pa3MePOB, JOMYCKOB U MOCAT0K KOHYCOB;
I'OCT 2.403-75 ECK/I. IIpaBuna BbITIOIHEHUS YePTEKEN IUITHHIPUUECKUX 3y0UaThIX KOJIEC;
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4.2  OcHoBHasi TUTEpaTypa

1. Kypc HaueprarenbHoii reomerpun Ilopaon B.O., Cemenuno-Oruesckuii M.A. Kypc
HayepTaTenbHOi reomerpun. — M.: Boiciias mkouna, 2006. — 272 c.

2. bponckuit A.M., @aznynun 3.M., Xanaunos B.A. UnxxenepHas rpaduka (MeTamiooopaboTka).
M.: U3a. uentp «Akagemus», 2013. — 400 c.

3. ®aznymun 3.M., Xanaunos B.A. MmxenepHas rpaduka. M.: 3. nentp «Akagemusi», 2011, —
432 c.

4. ®aznynus O.M., SIkoByk O.A. Texuuueckas rpaduxa. M.: U3n. uentp «Akagemus», 2018. —
336 c.

4.3 JlonoJHUTEIbHAS JIUTEPATypa

1. <cHAUYEPTATEJIbHASI TEOMETPUS. Metoauueckue ykazaHus K KOHCTIEKTY Jekiuii» / [Tox
penakiueit mpodeccopa 3. M. @aznynuna. - M.: MOCITIOJIMTEX, 2019. — 96 c.

2. Metonuueckue ykazanus «MeTpuuecKkue 3ajaud B HauepTareabHou reomeTpun» /Ilox
penakuueit npod. 3.M. daznynauna. — M.: MOCITIOJIMTEX, 2019. — 40 c.

3. Meromnueckue ykazanus «TeopeTrnuecknue OCHOBBI HauepTaTeIbHON reoMeTpun» KomnekTus
aBTopoB. [lox pexakmueit npod. .M. ®aznynuna. — M.: MOCIIOJIUTEX, 2019. — 50 c.

4. Mertonudeckue ykazanus «3o0paxkenus (Buabl, pazpessl, ceuenus)» Komnekrus aBTopos. [lof
penakuueit ®aznynuna 3.M. - M.: MI'TY «MAMM», 2022. — 42 c.

5. YueGHoe nmocobue «IIpaBuia BeIMoTHEHNS pe3b00BBIX coeanHeHuin» / Komnextus aBtopos. [lox
penakuueit npod. 3.M. @aznynuna. - M.: MOCITOJIMTEX, 2021. - 76 c.
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6. YueOHoe mocobue «IIpaBuiia BEIOJHEHUS IIMOHOYHBIX, TUTMIEBBIX U 3y0YaThIX COCTUHEHUI /
Komnextus aBTopos. [lon penakuueit npod. 3.M. ®aznynuna. - M.: MOCITOJIMTEX, 2021. - 60
C.

7. Metonnueckue ykazanust «OOmme mpaBuiIa HaHECEHHs pa3MepoB Ha depTexax» / Komnekrus
aBTOpoB. [lox penakuueit Paznynuna 3.M. M. - : MOCIIOJIMTEX, 2022.- 68 c.

8. Yuebno-meroanueckoe nocobue «Pa3zpaboTka reoMeTpHUECKUX MOJICIICH 1 YepTeKell B cucTeMe
«Kommac- 3D» / B.H. Tumodees, 9.M. ®aznynaun. — M.: MOCITOJIMTEX, 2023. — 78 c.

9. 3aganus o reoMeTpuvecKkoMy MojenupoBanuio: coopuuk/ B.H. Tumodees, 3.M. ®aznynuH,
10.10. Jlemuna — M, MockoBckuit monutex, 2020- 228 c.

4.4 JekTpoHHBbIE 00pa30BaTeIbHbIE PECyPChI

[IpoBenenue 3aHATHIA U aTTECTAMK BO3MOYKHO B AMCTAHIIMOHHOM (opMarte ¢ MPUMEHEHUEM
cucTeMbl AucTaHIMOHHOro oOyueHust yHuBepcutera (CIO-LMS) Ha ocHoBe pa3paOoTaHHBIX
Kadeapoi AMEKTPOHHBIX 00pa3oBaTeabHbIX pecypcoB (DOP) o BceM pazaenam mporpaMmsi:

Hazanue D0P
«HaqepTaT?II;’élT? 1r COMETPIED> | hitps://ims.mospolytech.ru/course/view.php?id=546
«HaqepTaTe&I;’é{TT 2r COMETPIE> 1 https://Ims.mospolytech.ru/course/view.php?id=673

«mxenepHas rpaduka
(IpOEKIIMOHHOE YEPUCHHE)»
«mxenepHas rpaduka
(MaIIMHOCTPOUTENIbHOE YEPUCHHE)»
KommnbroTepHsIil TpakTUKYM 11O
WHXEHEepHOH rpaduxe

https://Ims.mospolytech.ru/course/view.php?id=703

https://Ims.mospolytech.ru/course/view.php?id=1272

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

Pazpabotannbie DOP BKIIIOYAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsinox mpoBeneHuss paboOT B JUCTAaHIMOHHOM (opMaTe yCTaHABIMBAETCS OTIEIbHBIMU
pacropshKeHUIMHU POPEKTOopa 1o yueOHol paboTe u/uin eHTPOM Y4eOHO-METOINYeCKO paboThl.

Kaxp1ii cTyeHT 00€eceueH HHIUBHyalbHBIM HEOTPAHHUYEHHBIM JIOCTYIIOM K
3JIeKTPOHHBIM 6ubmHoTexaM yauBepentera (http://lib.mami.ru/lib/content/elektronnyy-katalog).

Cchlka Ha 3JIEKTPOHHYIO0 OMOIHOTEKY:
https://online.mospolytech.ru/course/view.php?id=7621&section=1

4.5 JInueH3uOHHOE ¥ CBOOOHO PACIIPOCTPaHsAeMOe IPOrPaMMHOe o0ecrieYeHue

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

4.6 CoBpeMeHHbIe NMPO(pecCHOHATbHBIE 0A3bl JAHHBIX U HHGOPMAIIMOHHBbIE
CIIPABOYHbIE CHCTEMbI

<<Tex3KcnepT» — CIIpaBOYHasd CUCTEMA, IMPCAOCTABIAOIIASA HOPMATUBHO-TCXHUYICCKY1O,

HOPMAaTHBHO-TIPABOBYIO HH(POPMAIIHIO: TEX-3KCIEPT.pdh


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
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5. MarepuajibHO-TEXHUYECKOe o0ecrneyeHue

Jlis  mpoBeAeHHS JIGKIIMOHHBIX 3aHSATHA HCIOJNB3YIOTCS  ayJUTOPHH, OCHAIICHHBIE
KOMITBIOTEPaMH, WHTEPAKTHUBHBIMU JOCKAMH, MYJIbTUMEAMMHBIMU TIPOCKTOPAMU M OSKpaHAMHU:
[IK-417, TIK-418, TIK-517, TIK-518. ns npoBencHusi 1a00paTOPHBIX padOT HCIONB3YHOTCS
aymutopun: [1K-421, [TK-425. MakeTsl u 00pa31is 11st 1a00paTOpHBIX paboT pa3menieHs! B aya. [TK-
419.

6. MeTozmqecmle PEKOMEHAAIIUNA

MCTO[[I/IKa npenoaaBaHusa AUCHUITIIIMHBI <<Ha‘-IepTaT€JIBHaSI TCOMCTpHUA, HHKXCHCPHAA U
KOMITIBIOTCPHAA rpaq)HKa» " peajim3anungd KOMIICTCHTHOCTHOI'O IMTOAXO0/Ja B U3JIOKCHUHN U BOCIIPUATHUHN
Marcepuajia NpeaAyCcCMaTpruBacT HCIIOJbB30BAHUC CICAYIONIMX AKTHBHBIX W HWHTCPAKTHBHBIX (1)OpM
MIPOBEJICHUS ayJUTOPHBIX M BHEAYAUTOPHBIX 3aHITHIA:

— ayJUTOPHBIE 3aHATHUSA: JIEKINH, Ja00paToOpHbIe pabOThl, TECTUPOBAHUE;

— BHEAyIUTOPHBIE 3aHATUS: CAMOCTOSTEIbHOE U3yUEeHUE OTAEIbHBIX BOIPOCOB, OJTOTOBKA
K 1a00paTOpHBIM paboTaM.

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH

Bo3MoxHO IIpoBeIeHNE 3aHATHI U aTTECTAMi B AUCTAHIIMOHHOM (hopmarte ¢ MpUMEHEHHEM
CUCTEMbI AMCTaHLUMOHHOrO o0ydyeHus yHusepcutera (CJO-LMS) Ha ocHOoBe pa3paOOTaHHBIX
Kadeapoi AMEKTPOHHBIX 00pazoBaTeibHBIX pecypcoB (DOP) (cm. m.4.2.3).

HOpS[I[OK IMPOBCACHUA pa60T B IUCTAaHIIMOHHOM Q)opMaTe YCTAaHABJIMBACTCA OTACIIBHBIMU
pacropshKeHUsIMHU IPOpeKTopa 1o yueOHol paboTe u/uim HeHTPOM Y4eOHO-METOINYEeCKO paboThI.

6.1 MerToauueckne peKOMeHIAUMH ISl IPENoAaABATEsl 10 OPraHU3AIUM 00yYeHUs
6.1.1. TlpenonaBarenb OpraHU3yeT TPENOJABAHUE JUCIHUILUIMHBI B COOTBETCTBUH C

TpeboBanusiMu "IlomokeHus o0 opraHuzanuu 00pa3oBaTENbHOrO IHporecca B MOCKOBCKOM
MOJINTEXHUYECKOM YHUBEPCUTETE U €ro puinanax", yTBepx AEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2. Ha mepBOM 3aHSTHHM TperoaaBaTeslb TOBOAMUT IO CBEIEHHS CTYACHTOB COJEpIKaHUE
paboueit mporpammbl auctuiuinael (PII]) w mpemocTtaBisieT BO3MOXXHOCTH O3HAKOMIICHUS C
IIPOrPaMMON.

6.1.3. [IpenoraBareb 0cOOEHHO OOpaniaeT BHUMaHUE CTYACHTOB Ha:

- BUIBI U (OPMBI IPOBEIEHUS 3aHATHHA MO TUCHMIUIMHE, BKJIIOYAs MOPSIOK MPOBEIEHUS
3aHATUI C NMPUMEHEHUEM TEXHOJIOTUH JMCTAaHIMOHHOTO OOYYEHHS M CUCTEMBI TUCTAHIIMOHHOTO
obOyuenus ynusepcuteta (C/IO Mocnonurexa);

- BHJBI, COJEP)KAaHUE M TMOPSIOK IPOBEIACHMS TEKYIIEr0 KOHTPOJS YCIEBAEMOCTH B
COOTBETCTBUH C (DOHIOM OLICHOYHBIX CPE/ICTB;

- hopMy, coieprKaHue U MOPSAAOK IPOBEACHUS MPOMEKYTOUHOM aTTECTAllU B COOTBETCTBUU
¢ (poHI0M OIIEHOUHBIX CPECTB, NpenycMoTpeHHbIM PI1/T.

6.1.4. JloBoguT OO0 CBEOEHHMS CTYACHTOB TpaduK BBINOJHEHHUS Y4YeOHBIX padoT,
npeaycMoTpeHHsix PIT/I.

6.1.5. Heobxogmmo ¢ camMoro Havaja 3aHSITHH PEKOMEHIIOBAaTh CTYICHTaM OCHOBHYIO H
JOTIOJIHATENIBHYIO JTUTEPATypy U yKa3aTh IIyTH AOCTYIIA K HEH.
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6.1.6. B Havane uaM B KOHLE CEMECTpa JaTh CHHCOK BOMNPOCOB JJs TOATOTOBKU K
MIPOMEXKYTOUHOM aTTecTaluu (IK3aMEeHY WU 3a4ETY).

6.1.7. Pexomennayercs ¢akt o3HakomieHus ctyaeHtoB ¢ PIIJI u rpaduxom paboTb
MUCHMEHHO 3a(hUKCHPOBATh MOAINKUCHIO CTYIEHTA B JIUCTE O3HAKOMIIEHUs ¢ coepykanue PI1/I.

6.1.8. IlpenomaBaTtenu, BeAymMH JIEKIMOHHBIE W MPAKTUYECKHE 3aHATHS, JOJDKHBI
COTJIaCOBBIBAaTh TEMAaTWYECKUI IUIaH TNPAKTUYECKUX 3aHATHH, HMCIOJIb30BaTh CIUHYIO CUCTEMY
0003Ha4YeHM, TEPMUHOB, OCHOBHBIX IMOHATHH JUCIUIUIHHBL.

6.1.9. IIpy MmoAroTOBKE K CEMHHAPCKOMY 3aHATHIO IO IEPEYHIO OOBSABICHHBIX TEM
MPEoIaBaTeNll0 HEOOXOAMMO YTOYHUThH IUIAaH MX TPOBEACHHS, NPOAYMaTh (OPMYIHPOBKH H
cojiepKaHue y4eOHbBIX BOIPOCOB, BHIHOCHUMBIX Ha 00CYX/I€HNE, 03HAKOMUTHCS C IIEPEUHEM BOIIPOCOB
110 TEME CEMHHApA.

B xoxe cemmHapa BO BCTYNUTEIBHOM CIIOBE PACKpPBITh MPAKTUYECKYIO 3HAYUMOCTH TEMBI
CEMUHAPCKOT0 3aHATHS, ONPENEIUTh MOPSIOK €ro MPOBEACHUS, BpeMs Ha OOCYXKICHHE KaXIOTO
ydeOHoro Bompoca. [IpuMeHsst (GpPOHTaNBHBIN ONpPOC JaTh BO3MOXKHOCTH BBICTYIIUTH BCEM
CTyIICHTaM, IPUCYTCTBYIOIIUM Ha 3aHSATHH.

B 3akimr0unTenbHOM YacTH CEeMUHAPCKOTO 3aHSATHS CIIEAYET ITOIBECTH €r0 UTOTHU: IaTh OLCHKY
BBICTYIJICHHI Ka)JIOTO CTYJICHTa M Y4€OHOH IPyIIIBI B IEIOM. PaCKpBITh MMOJIOKUTENEHBIE CTOPOHBI
M HEIOCTATKU MPOBEACHHOTO CEMHHAPCKOTro 3aHATHsA. OTBETUTh Ha BOIPOCH CTYJICHTOB. Brioath
3aJJaHus JJIs1 CAMOCTOSITENIbHON paOOTHI IO TIOJTOTOBKE K CIICAYIOIIEMY 3aHSTHIO.

6.1.10. LlenecooOpa3HO B XOJI¢ 3aIIUTHI JAOOPATOPHBIX PadOT 337aBaTh BBHICTYIAIONUM H
ayZIMTOPUU JONOJHUTEIbHBIE W YTOYHSIOUIME BOIPOCHI C IIENbI0 BBIACHEHUS HMX MO3UIMHA IO
CYLIECTBY 00CYKTa€MbIX ITPOOIIEM.

Bo3MoHO npoBeieHue 3aHATHI U aTTecTaluid B AUCTAaHIIMOHHOM (opMarte ¢ IPUMEHEHUEM
CHCTeMBbl JUCTaHIIMOHHOro o0ydeHus ynusepcureta (CJO-LMS). Ilopsnok npoBeneHus: paboT B
IMCTAaHIIMOHHOM (popMaTe yCTaHAaBIMBACTCA OTACIHHBIMH PACIOPSHKEHUSIMH TPOPEKTOpa IO
yueOHOM paboTe W/1iu EHTPOM y4eOHO-METOANYECKOM pabOTHI.

6.2 Meroauueckue yKazaHHus A5 00yJIAIOIINXCS MO0 OCBOSHHU IO TUCHUTLIHHBI

6.2.1. CTymeHT ¢ caMOro Havajaa OCBOCHHS JAUCIUILTUHBI JOJKEH BHUMATEITFHO O3HAKOMHTCS
¢ paboueif mporpaMMOM JUCITUTIITUHBL.

6.2.2. CtyneHTy HEOOXOAMMO COCTaBUTH Ui ceOsi TpaduK BHITIOTHEHUS YYEOHBIX PadoT,
npenycmorpeHHbix PIIJ] ¢ ydérom TpeboBaHMii Opyrux AMCHUMIUIMH, W3Y4a€MbIX B TEKYILEM
CEMECTpE.

6.2.3. Ilpu mpoBeneHUM 3aHATHH U MpOLEAYp TEKYyLIeH M NMPOMEXYTOUHOH aTTecTaluu ¢
UCIOJIb30BAHUEM MHCTPYMEHTOB MH(OPMAIIMOHHONW 00pa30BaTeNbHONW CpeAbl JAWCTAaHIIMOHHOTO
obpazoBanus yHuBepcurera (LMS Mocnonurexa), kKak BO BpeMs KOHTAKTHOH paloThl ¢
npenojaBaTesieM, TaKk W BO BpEeMs CaMOCTOSTEIbHOW pabOThl CTYIEHT JOJDKEH O00eCleyuTh
TEXHUYECKYI0 BO3MOXHOCTh JTUCTAHIIMOHHOTO TMOAKIIOYEHHS] K CHUCTeMaM JHWCTaHIMOHHOIO
oOyueHus. Ilpm OTCYTCTBUM TakOW BO3MOXKHOCTH OOCYIUTh CHUTYallMIO C TMpenojiaBaTesieM
JUCLUTUTMHBI.
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1. DoH/I OLIEHOYHBIX CPEICTB

7.1  MeToabl KOHTPOJIS M OLICHNBAHUA Pe3yJIbTATOB 00y4eHHs

KoHTponb ycrneBaeMOCTM M KadecTBa IOATOTOBKM IIPOBOAMTCS B COOTBETCTBHE C
tpeboBanusimu "[lonmokeHust 00 opraHuzamuu 00pa30BaTENBHOrO Mpouecca B MOCKOBCKOM
IIOJINTEXHUYECKOM YHUBEpcUTETE" .

JIJ1s1 KOHTPOJISL yCIEBaEMOCTU M KaueCTBAa OCBOEHUS JHUCLUIUIMHBI HACTOSIIEH IPOrpaMMoi
IIPEYyCMOTPEHBI CIEAYIOIINAE BUBI KOHTPOJIS:

- KOHTPOJIb TEKYILEH ycreBaeMOCTH (TEKYILUI KOHTPOJIb);

- IPOMEXYTOYHAsl aTTECTaLIMsL.

B mpornecce 00y4deHHs UCTIONB3YIOTCS CIEIYIOIIME OIEHOYHbIE (JOPMBI CaMOCTOSTEILHON
paboTHI CTYICHTOB, OIICHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TPOMEXYTOUHBIX
aTTecTaluu:

B nepBoMm cemectpe:

- IOJITOTOBKA K J1A00PaTOPHBIM 3aHSATHIM, BHIITOJHEHHE TPaPUUECKUX 3aJaHUN U UX 3alIUTa;
KOHTpOJIbHast paboTa; TeCT; 3aIiuTa JabopaTOPHBIX PadoT; IK3aMEH.

Bo BTOpOM cemectpe:

- MOJTOTOBKA K JIA0OPATOPHBIM 3aHITHSM, BBIOJHEHHE TpaQUUecKuX 3aJaHuid U UX
3aIIKTa; KOHTPOJIbHAs paboTa; TECT; 3aIUTa JJAOOPAaTOPHBIX PaboT; 3a4eT.

7.2  lllkana u KpuTEepUHU OLleHUBAHUS Pe3yJIbTATOB 00y4YeHUs!

[Tokazarenem olleHMBaHMS KOMIIETEHIINI Ha pa3UYHBIX dTanax uX GOpMUPOBAHUS SBISETCS
JOCTHXKEHHE 00YJarOIUMHUCS TUTAHUPYEMBIX PE3YJIbTaTOB 00yUYEHHS MO JUCIHUILTNHE (MOIYIIO).

[ITxanb! oLileHUBaHUA PE3yJbTATOB IPOMEKYTOUHON ATTECTALUU U UX ONKMCAHUE:

dopma IPOMEKYTOUHOU ATTECTALUU: 3a4€T, IK3aMEH.

[IpomexxyTouHast aTTectarusi o0yJaronmxcsi B popme 3adera MpoOBOJAUTCS O pe3ybTaTaM
BBITIOJIHEHUSI BCEX BHUIOB Y4eOHON palOThI, MPEIyCMOTPEHHBIX YUE€OHBIM IUIAHOM IO JaHHON
JTUCHUTITHHE (MOJIYITIO), TIPH STOM YUUTBHIBAIOTCS PE3YJIBTAThl TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH B
TeueHne ceMmectpa. OIEHKA CTENEHU JOCTIKEHUSI OOYYaIOIIMMUCS TUJIAHUPYEMBIX pPe3yJbTaToOB
oOyueHUss MO AWCHMUILTUHE (MOAYJII0) TPOBOAMUTCA TMpEnojaaBareieM, BEAYIIMM 3aHSATHS IO
JTUCIUIUINHE (MOIYITI0) METOIOM dKCHEPTHOM olieHkH. [1o uToram mpoMeXyTOUHOM aTTecTaluu o
JTUCHUIUINHE (MOMIYJIIO) BBICTABISETCS OIEHKA «3a4T€HO» WM «HE 3a4TeHO». HeoOxoIuMbiM
YCIOBUEM TMPOXOXKICHHS IPOMEKYTOUHOM aTTECTAIllMU SIBJISETCS BBIIOJIHEHHUE BCEX BHJOB paloT,
MPEAYCMOTPEHHBIX JTAaHHOW pabodeil mporpammoit mo aucuurummae «HadepraTenpHas reomMeTpus,
WHKEHEpHass W KOMIIbIOTepHas Trpaduka». Ha mary mpoBeneHus MpOMEXYTOUHOW aTTeCTaIlluu
CTYJIEHTHI JIOJDKHBI BBITMIOJTHUTH BCE BHUABI y4eOHOW pabOTHI, MPEeAyCMOTpPEHHBIE padoueit
nporpamMmMon 1mo aucuuiuinHe «HaudeprarenbHas reoMeTpus M HHXKEHEpPHAs KOMIIbIOTEpHAs
rpadukay, a MMEHHO BBITIOJHUTH pacueTHo-rpaduueckue nadbopatopHble paboTel - 18 pabor,
BBITIOTHUTH 1 KOHTpONBHYIO paboTy B 1 u 2 cemecTpax. Eciiu He BBITTOIHEHBI HEOOXOAMMBIE YCIIOBUS,
CTYACHTBI MOJIYYarOT HE3AUET.
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[IIxana oreHUBaHus I 3a4eTa:

[Ixana
OILICHUBAHUA

Onucaune

3auTeHo

BrimonHens! Bce BUbl yuebHoi# paboTsl, npeaycmorpennsie PIT/. Crynent
JEMOHCTPUPYET COOTBETCTBUE 3HAHMN, YMEHHUH, HaBBIKOB IIPUBEICHHBIM B
TabJIMIIaX oKa3aTesel, onepupyer NpuoOPETEHHBIMU 3HAHUSMHU, YMEHUSIMH,
HaBbIKaMU, IPUMEHSET UX B CUTyalUsIX NOBBILICHHOM CII0KHOCTH. [Ipu aTOM
MOTYT OBITb  JONYLICHHl HE3HAYUTEIbHBIC  OINMOKH, HETOYHOCTH,
3aTPYAHECHUS IIPU aHAIUTUYECKUX Olepalusix, IEPeHOCe 3HAHUM U YMEHUI
Ha HOBBIC, HECTAHIAPTHBIE CUTYaLUU.

He 3auteno

He BbinosiHeH ouH win 6osee BUIOB yueOHOM pabOThl, IPEIYyCMOTPEHHBIX
PIIJI. CTyneHT NE€MOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHUM, YMEHMI,
HaBBIKOB IPUBEJCHHBIM B TaOauIax IoOKaszareiei, JOoINyCKarTCs
3HAYUTEIIbHBIC OITNOKH, IPOSBISETCS OTCYTCTBHE 3HAHUM, YMEHHIA, HABBIKOB
1O psAy IOKa3aTeNei, CTyIeHT HUCHbITHIBACT 3HAUUTENIbHBIE 3aTpPYyAHEHUS
OpU ONEPUPOBAHUM 3HAHMUSAMHU U YMEHHUSMHU IIPU HX IEPEHOCE Ha HOBBIE
CUTYaLlUH.

[IIxana onteHnBanuA U1 DK3aMeEHa:

IlIkana ouenusarnusn Onucanue

Buinonnenvt 6ce 6udvl yuebOHnou pabomwvi, npedycmMompeHHbvle
yuebHvim naanom. CmyoeHm OemMoHCmpupyem coomeemcmaeue
3HAHUL,  YMeHUll,  HABLIKO8  NPUBCOCHHbIM 6  MabIUYax

nokazameneu, — onepupyem — NnpuoOpPemeHHbIMU — 3HAHUSMU,
Omauuno VMEHUAMU, HABBIKAMU, NPUMEHSAem UX 6 CUMYAYUSIX NOBbIUEHHOU
croxchocmu.  Ilpu  smom  mooxcem — Ovimb  donyujeHa
He3HAUUmenbHas OowudKa, HemoYHOCMb, 3ampyoHeHue npu
AHATUMUYECKUX ONePaAYUsX, NepeHOCe 3HAHULL U YMEeHUll HA HOGble,
HeCmaHoapmHbvle CUmyayuu.
Buvinonnenvt 6ce 6uodvl yueOnou pabomvl, npedycmomperHvle
yuebnvim  naanom. Cmyodenm  OeMOHCmMpupyem — HenoaHoe,
Xopowio npasuibHoe  coomeemcmeue  3HaHuil,  YMeHUU,  HABbIKOG

npusedeHHviM 8 madauyax noxazamenet, aUOO eciu Npu Mom
OvLIU donyuensl 2-3 HecyujecmeenHble OUUOKU.

Buvinonnenvt 6ce 6uodvl yueonou pabomvl, npedycmomperHvle
yueonvim naanom. Cmyoewm OemMOHCmMpupyem coomeemcmaue

y008ﬂ€H180pum€]ZbH0 S'HCZHMZZ, 6 KONMopom oceeuieHa OCHO6HAA, Hauboee 8ANCHASL HACMb

mamepuaila, Ho npu 3mom donymeHa 00HA 3HAYUMENbHASl OUWUOKA
UJiU HEMO4YHOCN1b.
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He evinonnen ooun unu 6onee 6u008 yuebHOU pabombl,
npeoycCMompenHuIX yueonvim nianom. Cmyoenm demoHcmpupyem
HenoiHoe COOMEemcmeaue 3SHaHull, YMeHull, Ha8blKk08 NPUBEOEHHbIM
6 mabnuyax nokazamenet, OONYCKAIOMC 3HAUUMebHble OUUOKU,
Heyooeremeopumenvro . N

NPOAGIAECMCL OMCYMCMBUe 3HAHUL, YMEHUU, HABbIKOG NO POy
nokazameietl, cmyoenm ucnvimoleaem 3HaYUMenbHbvle
3ampyoHeHUs NPU ONEPUPOBAHUU 3HAHUAMU U YMEHUIMU NPU UX

nepenoce Ha Hoevle cunmyayuu.

7.3  OueHoYHBbIE CpPeICTBA

7.3.1. Texyuuii KOHTPOJb

J1s mpoBeIeHHST TEKYIIETO KOHTPOJIS TPUMEHSIOTCS CIeAytoe GOpMBL: pacyemuo-
epaguyeckue camocmosnmenvHvle pabomol, KOHMPOIbHASL pAOOMA, MeCmbl.

7.3.2. IlpomexxyTOouHas aTTeCcTanus

[TpomexxyTodHast aTTecTanus NpoBoauTcs Ha 1 u 2 cemecTpax oOydeHwus B popme 3auera u
9K3aMeHa.

3a4ueT MpOBOJUTCS IO OMIIETaM, OTBETHI ITPEIOCTABIISIOTCS MUCEMEHHO C MOCIIEAYIONITUM
YCTHBIM cobeceoBaHreM. buneTsl opMupyroTCs U3 BOIPOCOB MPEICTABICHHOTO HIKE TIEPEYHSI.

PernameHT mpoBeeHNs 3a4eTa M IK3aMeHA:

1. B 6utet Britodaetcs (4) Bompoca U3 pa3HbIX pa3/iesioB AUCIUILIMHBI U (OHO, 1Ba)
MPAKTUYECKHUX 3aJaHUs

2. IlepeyeHb BOIIPOCOB COOTBETCTBYET TEMaM, H3yUYE€HHBIM Ha JIEKIIMOHHBIX U
nabopaTOPHBIX 3aHATHIX (TIpUIIAraeTcs).

3. Bpems Ha TOATOTOBKY MUCHMEHHBIX OTBETOB - 710 40 MUH, ycTHOE coOeceI0BaHue - 10
10 MunyT.

4. TIpoBeeHHE aTTECTAIMH (3a4eTa U dK3aMeHa) C UCIIOJIB30BAHUEM CPEJICTB JICKTPOHHOTO
oOyueHUss M JTUCTAHIIMOHHBIX OOpa30BaTENbHBIX TEXHOJOTHH BBHITIOMHSIETCS B COOTBETCTBUH C
yTBepkAEHHBIM B yHHBepcuteTe "llopsaxkom mpoBeneHUs NPOMEKYTOYHOW aTTecTalluu C
HCIOJIb30BAHUEM CPEACTB DJEKTPOHHOTO OOYyYeHHS U JIUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX
TEXHOIOTHI"

®dopma, mpenycMOTpeHHas Y4eOHBIM IUTaHOM - 3adeT. [IpomexyTouyHas arTecTarus
MIPOBOJIMTCS B CPOKH, YCTAHOBJICHHBIC YTBEP)KJICHHBIM pPACHUCAHHEM 3a4E€THO-3K3aMEHAIMOHHON
ceccur. Jo maTel MpPOBEJCHUS MPOMEKYTOYHOW ATTECTAIIMHM CTYACHT JOJDKCH BBIMOJHHUTH BCE
pacdeTHo-Tpaduueckne JgabopaTopHble pPaOOTHI, MPEAyCMOTPEHHBIE HACTOSAMEH padouei
MPOrpaMMOi  JTUCIUIUIHHBL. [lepedeHb 00s3aTebHBIX paboT W (GopMa OTYETHOCTH 10 HHUM
MIpe/ICTaBJICHBI B TAOIUIIE:
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Bun pabotsr

@®opma OTYETHOCTH U TEKYILEr0 KOHTPOJIS

Pacuerno-rpaduueckue
nabopaTtopHbIe paboThI,
yKa3zaHHbIe B paznene 3.4.1:

Odopmiennbie pacdeTHO-TpaduIecKue paboTHl,
IPETyCMOTPEHHBIX paboyeil mporpaMMol JUCHUIUTUHBI C
OTMETKOH IpernojaBaTensi «3auTeHO», €CIU BBIIOJIHEHBI H
o opMIIeHBI BCe pabOTHI.

CamocrosiTenbHas pabora.
PacuerHo-rpaduueckue pabOTHI
1-18.

OdopmiieHHBIH O0TYET 0 paboTe, MPEyCMOTPEHHOMN paboyeii
IIPOrpaMMOM  JUCLMIUIMHBI C OTMETKOW  IIPEnoJaBaTelis
«3aUTEHO», €CIIH BBITIOJIHEHBI U 0(h)OPMIICHBI BCe pabOTHI.

KonTponbhas pabora

KontponbsHast pa®oTa, BBINOJHEHHAS Ha TIOJIOKUTEIBHYIO
OLICHKY

Ecau He BBINONHEH OJMH
nperoaaBarCyib  UMCCT  IIPABO
HpOMeH(YTOHHOﬁ aTTcCTallu.

wiu Oosiee BUIOB y4uyeOHOW palbOTHI, yKa3aHHBIX B TaOuiulle,
BBICTABUTh HCY/OBJICTBOPUTEIBHYIO OIICHKY II0 HTOram

7.3.3. Bonipochl 17151 IOATOTOBKH K 3a4YeTy U IK3aMeHY
Pazgen «HavepraTeiibHasi reoMeTpUs)

|. Touka, mpsimMasi, IIIOCKOCTb.

1.ITpoexuuu HeHTpaIbHbIC U MapauieibHbIE.
2.VluBapuaHTHbIE CBOWCTBA MapaieIbHBIX MPOSKIUH.

3.MeTon Monxa.

4. OpToroHajibHbIe MPOEKIIUU U CUCTEMA IPSIMOYTOJIbHBIX KOOPAMUHAT.
5. Touku B 4™ yeTBepTAX MPOCTPAHCTBA

6. [Ipoekunu NpsIMOM U OTpe3Ka IPSAMOM JINHUU.

7.0co0ble (4acTHBIE) MTOJIOKEHHS TPSIMOM JIMHUU.

8.Touka Ha npsMON.
9. Cnenpl IPSIMOH.

10. [TocTpoeHne HaTypaibHON BETMUMHBI OTpE3Ka MPSAMOM OOIIEro MOJOXKEHUS M YIJIOB
HAKJIOHA MTPSAMOM K MJIOCKOCTAM NPOEKUUN. MeTos NpsAMOYroiabHOro TPeyroabHHUKA.

11. B3auMHoO€ MOJIOKEHHUE ABYX MPSAMBIX.

12. Teopema o mpoeMpoOBaHKE TNIOCKOTO IPSIMOTO yIiia.

13. Cioco6bI 3a1aHMs IIIOCKOCTH Ha YepTEkKe.

14. Cre bl TNIOCKOCTH.

15. TIpsimast 1 TOYKA Ha TIOCKOCTH. Y CIIOBUE IPUHAIICKHOCTH TOYKH TJIOCKOCTH.
16. IIpsiMbie 0COOOTO TOJIOKEHUS Ha TUIOCKOCTU. JIMHUS HAMOONBIIEro HAKIOHA (JTHMHHS

CKaTa) MJIOCKOCTH K IJIIOCKOCTH MPOEKIIHH.
17. Iloctpoenue uHuM iepecedeHus 2™ miockocreil. (1 ™ mo3unmonHas 3aiaya)
18. [IpaBuiI0 TOCTPOCHUS JIMHUY NTepecedeHus 2™ INIOCKOCTeH B 00IIeM cirydae.
19. TTocTpoenue npsMOi TMHUH U TUIOCKOCTH MapaljIeNIbHbIX MEXy cOOOil.
20. [TocTpoeHne B3aMMHO NapasuleNIbHBIX TIOCKOCTEN.
21.ITocTpoenue TOUKHM niepecedeHns npssMon u miockocty. (IIpaBuno nocrpoenust)
22.IlocTpoeHue B3auMHO MEPHEHIUKYISPHBIX IPSIMOM U MJIOCKOCTH.
23. ITocTpoeHne B3aMMHO NEPIEHIUKYISIPHBIX TIIIOCKOCTEH.
24. TlocTpoeHre mpOeKIuii MHOTOTPAaHHUKOB M Pa3BEPTKUA OOKOBOM MOBEPXHOCTH.
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Il. Cioco6sI TpeoOpazoBaHus YepTekKa.
1. Cnoco0 nepeMeHbl MII0CKOCTEN MPOEKIIHA:
- OIIPEJIEIICHUE HATYPAJIILHON BEJIMYMHBI U YTJI0B HAKJIIOHA IIPSIMOM K TUIOCKOCTSM IIPOEKIINM;
- OINpEACIICHUE HATypaJbHOW BEJIMYUHBI 3aJAHHOM IJIOCKOCTM M YIJIOB €€ HAKJIOHA K

IIJIOCKOCTAM HpOCKHHﬁ;

- OIIpeJIeTICHNE KPaTYalIlIero pacCTOSHUS MKy CKPEIIMBAIOIIMMUCS PSMBIMU;

1. - ompeneneHue HaTYpaIbHOM BEIWYMHBI IBYXTPAHHOTO YTJIa.

2. Crioco0 BparieHus:

2.a. Cnioco0 BpalieHust BOKPYT NPOELUPYIOIINX IPSAMBIX:

2. - ompezeneHue HaTypalbHON BEJIMYMHBI OTpE3Ka NPSMON H yIJIOB HAKJIIOHA €€ K

IIJIOCKOCTSIM IIPOEKIUH;

- COBMEIIIEHUE TOYKH C 33JJaHHOM IMIOCKOCTHIO (IOBEPXHOCTHIO).

2.6.Cioco6 BpalleHus BOKPYT JTUHUU YPOBHS (TOpU30HTAIH, (PpOHTANIN):

- OIIPE/ICIICHUE HATypaJIbHON BEJIUYMHBI OTPE3KA IIPSIMOM JINHUU;

- OTpe/IeIICHNE PACCTOSIHUS OT TOUKH /10 33JaHHOMN MPSMON;

- ompezeNieHue HATypaJbHOM BETUYHMHBI INTIOCKOCTH TPEYrOJbHHKA,

- OTpEeIeIICHUE YTIIa MEX Ay MPSMOI U IIOCKOCTHIO;

- OTIPENIeICHUE YTIIa MEXK/Ty IIOCKOCTSIMU.

3. Crnoco6 BpameHus 60e3 ykazaHusi ocei BpaiieHus. Crocod MI0CKONapauieabHOro

HepEMEIICHUS:

3. - ompezaeneHHE HATYPAIbHON BETMUMHBI OTPE3Ka MPSIMON M YTIIOB €€ HAaKJIOHA K

IINIOCKOCTAM HpOGKHHﬁ;

- ONIPCACIICHUEC BCIIMYNHBI IBYXT'PDAHHOI'O YTJIA;
- OIIpCACIICHHUC HaTypaHLHOﬁ BEJIMYMHBI 3aJaHHOM IJTOCKOCTH.

[1l. KpuBbIe TOBEPXHOCTH.
1. CriocoOwl1 3aganus 1 n300paxeHus MOBEPXHOCTEH Ha uepTekax. Kapkac moBepxHOCTH.
2. IloBepxHOCTH BpaIieHusi. BHHTOBBIE TOBEPXHOCTH.
3.TTocTpoeHue HEAOCTAIOMICH MPOSKITMH TOYKH, IPHHA ICKaIIeH moBepxHocTH. ([IpaBmiio)
4. TIpoBeneHue MIOCKOCTEHN, KacaTeIbHBIX K KPUBBIM TOBEPXHOCTSM.
5. IlocTpoenue auHUM cpesa, epeceyeHne JMHIUHU Cpe3a MOBEPXHOCTH 3a/laHHOM

IIJIOCKOCTBIO.

6.[TocTpoenue pa3BepTku KpuBoii moBepxHocTu. (L{unuaapa, koHyca)
7.TTocTpoeHne TOYEK MepeceUueHHsI MOBEPXHOCTH MpsMou (kpuBoi) mauei. (ITpasuio).
8.[TocTpoeHue TMHUH MepeceueHus (JTMHUU mepexoaa) 27 MOBEpXHOCTEH BPAICHHS:

CTIOCO0 CEeKYIIUX IMOBEPXHOCTEH;
CIoco0 KOHIIEHTPUIECKUX chep;
CHOCO0 IKCLUEHTPUUECKUX cep.

9. IlocTpoenue uHUM nepecedeHus 27 moBepxHocTeit 27 nopsaka. Metoa Momxa.
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Bomnpocs 1J1s NOATOTOBKH K 3a4€Ty U 3K3aMeHy 1o paszjaeny « UH:xeHepHasi rpaduka»
(ITpoekuMOHHOE YepUeHue)

1.Ha3zoBuTE OCHOBHBIEC JINHUU YEPTEKA, UX HA3HAYCHHUE U NIapaMETPBI.

2.Ha3zoBute ocHOBHBIE (DOPMATHI M UX Pa3MEpBbI.

3.Kak nosy4aroT u 0603Ha4aroT IOMOJIHUTENIbHBIE GopMaThl? YKaXKUTe pa3mMepsl JIcTa popmara
A4x3.

4.1 e na ueprexe hopmata A4 pacronaraloT OCHOBHYIO HAaJIIHCh U TJe € pac mojaraioT Ha
OCTaJIbHBIX (popmarax?

5.Yto Takoe macmtad? Ha3oBuTe cTaniapTHbIE MaclITaObl YMEHBIIECHUS U YBEIUYEHUS?

6.YTo Takoe MacITaObl yBeIMUeHHs U yMeHblleHs1? Kakue yka3bIBatoT pa3Mepsl U3AEIus IpH
BBINOJIHEHUH €0 YepTexka B MacIuTade yBeIMUeHHs UM YMEHBIICHUS ?

7.Yto0 Takoe MpONUCHBIC U CTPOYHBIC OYKBBI? UeM omnpenensercs pazmep(HoMep) mpudra?

8. HazoBute paznuily mexxay mpudramu tuna A u b. KakoBa BeicoTa apaOckux nudp 1ist Kaxxa0ro
HoMepa mpudra?

9.Yto Ha3bIiBaeTcst BugoM? Kakoil BUJ Ha3bIBaeTCs INIaBHBIM U KaKk OH BbIOUpaercs?

10. Kak mosry4aroT OCHOBHBIE BUJIbl, KAK OHU HA3bIBAKOTCS U PACIOIararTcs Ha yeprexe?

11. B xakoM ciiyyae Ha yepTexe HaHOCUTCS Ha3BaHMe BUJ1a? UTo 03HaUaeT 3HaK «O», KAKOBa €ro
¢dbopma, pa3mMepsl M B KAKOM ClTydae U Kak OH HAaHOCUTCSI?

12. Kakoe n300pakeHne Ha3bIBAIOT CEYEHUEM U JUISI YeTO ero MPUMEHsI0T? Kakumu THHUSIMI
OOBOJIAIT BBIHECEHHBIE U HAJIOKEHHbIE CEUEHUS?

13. Kakoe n3o0paxeHue Ha3bIBatOT pa3pe3oM? [l yero npuMeHsoT pa3pe3bl?

14.Yem otiinyaercs paspes oT ceueHua? Kakue pa3pe3bl Ha3bIBaIOT CI0KHBIMH?

15. B kakux ciay4asx UCHOJIb3YIOT BEIHOCHBIE 1eMeHThI? Kak opopMiIsioT n3o0paxeHue
BBIHOCHOTO 3JIEMEHTa?

16. Kak yka3pIBaeTcsi MaclITad, B KOTOPOM BBINOJIHEH BBIHOCHOM 351eMeHT? MOKeT JI1 BHIHOCHOM
3JIEMEHT COJiepXkKaTh MOAPOOHOCTH, HE yKa3aHHbIEe HA OCHOBHOM M300pa)keHUH U3JeNus, U
OTJIMYATHCS OT HETO 10 COACPIKAHUIO?

17. Kak n3zo0paxaroTcsi cHMMeTpHuHble Urypel? B Kakux citydasx 1OMyCKaeTcs COEIUHATh
MIOJIOBMHY BH/JIA U TOJIOBUHY pa3pe3a U KakK BHIOIHSAIOTCS ATH U300pakeHUs?

18. M300axeHue CIUIONIHBIX BaJIOB, BUHTOB, 3aKJIENOK. 1300paxkeHne pa3pe3oB pédep xKecTKOCTH
WU TOHKUX CTEHOK.

19. Yto Takoe BHIKATHIBAHUE OTBEPCTHS B CEKYIIYIO INIOCKOCTh M KaK OHO O(OpMIISETCS IPU
BBITIOJIHEHUH pa3pe3a’?

20. 300paxkenue aeraneii ¢ pa3psiBoM. HanmoskeHHas mpoeKuus.

21. Kak mpoBOJATCS BBIHOCHBIE TMHUM IIPH HAHECEHUH pa3Mepa MPsIMOJIMHENHOIO OTpe3Ka U
pa3MepHasi TUHUS 110 OTHOIIEHUIO K BBIHOCHBIM JIMHUSIM?

22. Kakue (hopMbI CTpENIOK, UCTIONb3YIOTCS Ha KOHIaX Pa3MEpHOI IMHUU U IPUMEPHOE
COOTHOUIEHHUE €€ JIEMEHTOB?

23. B KakoM city4yae CTpeiIKH Ha pa3MEpPHOU JIMHUN HAaHOCSITCS TOJIBKO € OJTHOM CTOPOHBL, a
pasMepHasi TUHUS TPOBOIUTCS 38 OCh U300paKeHUs?

24. Kak mpoBOJAT BBIHOCHBIE M pa3MEpHbIE JINHUU P HAHECEHUHU pa3Mmepa yria?

25. Kak pacnoziararoT pa3MepHbIe YKCIIa 10 OTHOILIEHUIO K Pa3MEPHBIM JUHUAM? Jlomyckaercs n
nepeceueHne pa3MepHBIX YUCET U CTPEJIOK Pa3MEPHBIX JTMHUN KaKUMHU-THO0 TUHUAMHU yepTexa?
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18.
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26. B KaKkuX CiIy4asx JIMHEHHBIEC U YITIOBBIE pa3MEpbl HAHOCATCS Ha IOJIKE JIMHUH-BBIHOCKE?

27.B KakMX eIMHULAX YKa3bIBAIOT JIMHEWHBIE pa3MEpPbl Ha YEPTEXKAX, U B KAKOM CIIy4ae 3TH
€IMHUIIBI 0003HAYAIOTCS HA YepTexe?

28. B KakuX eIMHNLAX YKa3bIBAIOT YIJIOBBIE pa3Mephl U MPOCTABIISAIOT JIU 3TH €IUHULBI Y
pa3MepHbIX uucen?

29. KakoBbI MUHUMAJIbHBIEC PACCTOSHUS MEXKAY NTapaJUICIbHBIMU Pa3MEPHBIMU JTMHUAMH U MEXKY
pa3MepHOl JIMHUEN U JINHUEH BUAMMOIO KOHTYypa?

30. Kak pexomeHyeTcs pacnojiaratb pa3MEpHbIE YUCIIA [10 OTHOLIEHHUIO K HECKOJIBKUM
IapajuleIbHBIM WM KOHLEHTPUUECKUM pa3MepHbIM JTuHUAM? Kak ciienyer yka3plBaThb MEHBILIUE U
OoJbIIMe pa3Mephl O OTHOLICHHUIO K KOHTYPY M300paKeHus1, YTOOBI pPa3MEPHBIC U BEIHOCHBIE
JIMHUH HE IIEPECEeKaInCh?

Bomnpocs 111 MOATOTOBKH K 3a4€Ty U dK3aMeHy 1o pazaeny « UHxeHepHasi rpaguka»
(MamuHoOCTpoOuTEIbHOE YepUYeHue)

Hanecenue pasmepoe
Hanecenue pa3mepos, onpeiensomux pacnoaoKeHne 0TBepCcTuil (MosipHble KOOPIUHATHI).
Hanecenue pazmepoB, oNpeAessonuX pacioaokKeHue OTBEpCTUi (IPSIMOYTroJbHbIE KOOPAUHATHI).
Hanecenue pa3smepa uznenus, n300pakEHHOTO ¢ Pa3pbIBOM.
Hanecenue pa3mepoB TOJIIMHBI WK JAJIUHBI AETAIU, U300paKEHHON B OJTHOM NMPOEKLIUU.
Hanecenue nuamerpa win pagauyca cepsl.
Hanecenue pazmepa kBajapara.
Hanecenue Haanucell HeyKa3aHHBIX Ha YEPTEKE PaJUyCOB CKPYIVIEHUN U YKIIOHOB.
Hanecenne pa3zmepoB MpOTOUYKH.
Hanecenne pa3sMepoB JIBICKH WM 1a3a.

. Hanecenue pa3mepoB HIMIOHOYHOTO T1a3a Ha Baly.

. Hanecenne pa3mepoB IMIOHOYHOTO 11a3a B OTBEPCTHH.

. Hanecenue pa3mepoB KaHaBKU 7Sl BBIX0/1a MITHU(OBAIBHOTO KpyTa.

. M3o0paxenne npsiMoOOUHBIX (3BOJBBEHTHBIX) IIUTHIL U X 0003HAYEHHE HA YEPTEKE.
. Hanecenne pazmepoB OTBEPCTHH NIOJI BUHTHI C IOTAWHON I'OJIOBKOM.

. Hanecenue pa3mepoB 0TBepCTUI MO/ BUHTHI C LIMIMHIAPUYECKOI TOJIOBKOM.

. M300pakeHne 1 HaHECEHNE Pa3MEPOB IITYXOT0 OTBEPCTHS C pe3b0oil.

Yepmeoicu demarneti
Ueptéx 3yduaroro kojeca (peiku, 4epBsiKa H T.I1.).
UYeptéx nuTol (IITAMIIOBAaHHOW) JeTalM C MOCIeqyoleld MexaHndeckoil oO0paboTKol dwactu
MTOBEPXHOCTH.
Ueptéx nerain, U3roTOBJICHHON JTUCTOBOM I TAMITOBKOM.
UepTéx npyKUHBL.

Uszobpasicenue coedunenuti demanetl
IIImoHOYHOE COENUHEHE.
[IInneBoe coenMHEHUE.
Pe3nboBoe coennuenue (00aTOBOE, MIMUICYHOE, BUHTOBOE) ICHCTBUTEIBHOE.
Pe3pboBoe coenuHeHne (00ATOBOE, MIMUICYHOE, BHHTOBOE) YIPOIICHHOE.
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3ybuaToe coerHeHHUE (MPAMO3y00e, Koco3y0oe, peedHoe, YEPBIIIHOE)

Coopounvie eOuHuybl
Yeptéx “manoi” cOOpOUHON €IUHUIIBL.
VYcnoBHOE “CHSITHE” OJTHOM WJIM HECKOJIBKUX JIeTaeil Ha COOPOYHOM YepTexe U ero opopMieHue
COOTBETCTBYIOIIEH 3aIIUCHIO.
Hanecenne HOMEpOB MO3ULUHI AJI TPYIIIBI KPENEKHBIX ACTAICH.

B()l'[pOCI)I AJIS IOATOTOBKH K 3a4Y€TYy U 9K3aMEHY 110 pa3aejay «KOMHB]OTepHaﬂ rpa(bmca»

1. 3nakomctBO ¢ Komnac -3D. OcHOBBI MOJICTUPOBAHUS JACTAJICH.

2. O630p BO3MOXKHOCTEH cucteMbl. MHTEpdetic.

3. Co3nanue nmapamMeTpuveckoro 3cku3a. JJodbapieHue u peakTMpOBaHUE TEOMETPUICCKUX
3aBUCUMOCTEH.

4. PemaxktupoBaHue pa3mMepoB Ha acku3e. Co3laHue MacCHBOB Ha 3CKHU3E.
5. Coznanue 3cku3HbIX 0710K0B. [loHHMMaHNe OMOBEIIEHUN ICKU30B.

6. Coznanue 3D-reomeTpun: mapameTpuyecKkasi TBEpAOTEIbHAS MOJEIb.
7. BoinaBnuBanue. Y craHOBKa MaTepuana u 1BeTa. [loBTopHOE HCTIONB30BaHNE T€OMETPUU ICKH3A.
8. CBs3b C TaHHBIMH JIPYTHX ICKU30B.

9. Co3znanue 31eMeHTa BPaIICHUSI.

10.Co3ganue 371eMEHTOB CIBUT.

11. Ucnonb3oBaHue NPUMUTUBOB.

12. loGaBneHME COMPSKECHUSI.

13. lo6aBneHue CKpyriIeHUH.

14. lo6aBnenue ¢pacok.

15. Pa3menienue oTBepCTHil.

16. Co3ranre KpyroBoro MaccuBa.

17. Pa3menieHne OTBEPCTHIM 10 3CKU3AM.

18. Coznanue cOOpKH.

19. TlonsTHe HPUKCUPOBAHHOTO KOMIIOHEHTA.

20. JloGaBneHue COOPOYHBIX 3aBUCHMOCTEH.

21. 3aBUCUMOCTH COBMEIIICHHE.

22. Ctenenu cBOOOIbI. 3aBUCUMOCTH «BCTaBKay.

23. 3aBUCUMOCTD «YTOI».

24. 3aBucuMocTth «KacarenbHOCTbY.

25. YmpaBisronue 3aBUCUMOCTH.

26. Pabota ¢ buOJIMOTEeKOH IIEMEHTOB.

27. DKOHOMHS BpEMEHH ¢ HHCTpYMEHTOM «COOpKay.

28. Coznanue 2D-ueprexeit u3 3D-nanHBIX

29. Co3nanue BUJOB JleTanu. THITB BUIOB HA YEPTEKE.

30. Co3maHue HOBOTO UepTexka. PazMenieHre 6a30BOro U MPOSKIIMOHHOTO BHIOB.
31. Pa3menienue ceuenus. Co3naHue JOMOTHUTEIHLHOTO BUA.

32. CospmaHue BRIHOCHOTO BHJA. PenakTupoBaHue BUIOB.

34. BoipaBHuBaHMe Buja. Vi3MeHeHNEe BBIpaBHUBAHUSI.

35. OTobpaxenue Buaa. JlobarneHne 0003HauYCHUN B YEPTEIKHBIC BHUIBI.
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Mapkep 1ieHTpa U OCEBbIE JTUHUMU.

PenaktupoBaHre HAMMEHOBAHUI U MOJOXEHUI 0003HAYEHUI BHJIOB.
Hanecenue pa3mepoB Ha uepTexe.

Penaxtuposanue pazmepos.

NHcTpyMeHTBI 0003HAUYCHHSI OTBEPCTUH U PE3BO.

[TonydyeHue pa3mMepoB C MOJIETH.

OnpeneneHre OCHOBHON HAITUCH.

Co3naHue CIOKHBIX YEPTEHKEN U IETATUPOBOK.

Co3znanue cioXXHOTo YEPTEKHOTO BUIA.

MecTHbIi1 pa3pes.

M3meHenne OTHOLIEHUH YepTexen aeTannu. BUuauMocTs neranei.
[Tonasnenue Buna. [logaBiieHue 351eMEHTOB yepTexa. Pa3pbiB Bua.
Homepa no3umuii. ABToHyMepanusi HO3ULIHM.

49. Co3nanue cnernugpuKamm.

50.

Tabnuia oTBepCTHIA.



