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1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCITATIINHBI

Komnbrorepnasi rpadpuka
1.1. Ob6saacTh NPpUMEHEHHUS TPOTPAMMBI

PaGouas mporpamma y4eOHOM AMCIUILINHBI SIBISICTCS 9aCThIO MPOTPAMMBI MOATOTOBKH CIICIIUATMCTOB
cpennero 3BeHa B coorBercTBUU ¢ PI'OC CIIO 21.02.01Pa3paboTka u skcrutyatamuss HePTIHBIX H
ra30BbIX MECTOPOXK/JIEHUN (0a30BOM MOATOTOBKM) 32 CYET YACOB BAPUATUBHON YaCTH.

1.2. MectoO AUCHUILIMHBI B CTPYKTYpP€ NporpamMmbl IMOATOTOBKH CIHEHUAJHUCTOB CPEAHEr0 3BE€HaA
JUCHUIIIIMHA BXOOUT B HpO(bGCCI/IOHaJIBHHﬁ UK, 06H.[€Hp0(1)CCCI/IOHaHBHBIC JAUCIHMITIIMHBI.

1.3. Heau u 3aga4u JMCHUILIMHBI — TPe0OOBAHMSA K pe3y/IbTaTaM O0CBOCHUS AN CUMILJIMHbI:
B pe3ynbrare 0OCBOCHUS AUCHUIIMHBI O0YYaIOIIUICS JOKEH YMETh:
- CO3/1aBaTh, PEAAKTUPOBATH U 0(OPMIISTh UEPTEKHU Ha IEPCOHATILHOM KOMIIBIOTEPE C

HCIIOJIb30BAHUEM IIPHUKIIAAHBIX IIPOI'paMM.

B PE3YIbTAaTC OCBOCHUA TUCHUIIJIMHBL O6yanOHlHﬁCH JOJDKCH 3HATh.
- IIpaBUJIa pa6OTI>I Ha IICPCOHAJIbBHOM KOMIIBXOTEPC IIPpU CO3AaHUHU IIepTe)KCI‘/'I C y‘IéTOM IMPUKIAAHBIX

MPOrPaMM.

[IK u OK, koTopble akTyalnu3upyrTCs MpU U3YYEHUN Y4eOHON AUCHIUILINHBL:
I1K 1.4 ITpoBOAUTH NUATHOCTHUKY, TEKYIIUN M KaIUTAJIbHBI PEMOHT CKBaKUH

[TIK 2.1 BBIOJHATS OCHOBHBIE TEXHOJOTUYECKUE PACUETHI IO BEIOOPY HA3€MHOTO M CKBaKMHHOTO
000pyI0BaHUS

1K 2.5 OhopMIIATh TEXHOIOTMUECKYIO U TEXHHUUECKYIO JOKYMEHTAIUIO 110 3KCITyaTaluu
He(Tera3onpoMbICIOBOr0 000py10BaHUS

[1K 3.1 OcymecTBiasATh TEKyIIEe U NEPCIEKTUBHOE IIIIAHUPOBAHUE M OPTAHU3ALIMIO IIPOU3BOICTBEHHBIX
pabot Ha He(TSIHBIX U Ta30BBIX MECTOPOKICHUIX

1K 3.3 KoHTposmpoBaTh BHIMOJIHEHUE TPOU3BOACTBEHHBIX padoT 1o A00bue HedTH U raza, cOopy u
TPAHCHOPTY CKBaKUHHOM MPOTYKIIUU

OK 1 INoHumMath CyHIIHOCTh M COLIMATIBHYIO 3HAYUMOCTb CBOEH Oyaylieil mpodeccuu, NposiBisATh K Hel
YCTOWUYNBBIN NHTEPEC

OK 2 Opranu30oBbIBaTh COOCTBEHHYIO JIESTEITLHOCTh, BEIONPATH THITOBBIE METOJIBI U CTIOCOOBI
BBITNOJIHEHUS TPOPECCUOHANBHBIX 3a/1a4, OIIEHUBATh UX 3(PPEKTUBHOCTH U KaYECTBO

OK 3 I[IpuHuMaTh pelieHns B CTAaHAapTHBIX U HECTAHIAPTHBIX CUTYAIUsIX U HECTH 32 HUX
OTBETCTBEHHOCTh



OK 4 OcymiecTBiIsITh TOUCK U UCIIOJIb30BaHUE MH(GOPMAITIH, HE0OX0IUMOH 11 3P PEeKTUBHOTO
BBITTOJIHEHUS TPO(ECCHOHATIBHBIX 3a/1a4, TPO(PECCUOHATBLHOTO M IMYHOCTHOTO PAa3BUTHUS

OK 5 Ucnonb3oBath HHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHU B MPOGECCHOHATBHOM
JeATeTbHOCTH

OK 7 Bpatb Ha ce0s OTBETCTBEHHOCTh 32 pa0OTy UJICHOB KOMaH/Ibl, 32 PE3Yy/IbTAT BHIIOJHEHUS 3aJaHU

OK 8 CamocTosTeIbHO OIIpCACIIATh 3aJa4u HpO(beCCI/IOHaJ'IBHOFO " JIMYHOCTHOT'O pa3BUTH:, 3dHUMATLCA
CaMOO6pa3OBaHI/IeM, OCO3HAaHHO IIaHUPOBATh IIOBBIICHUEC KBaJ'II/I(l)I/IKaHI/II/I

OK 9 OpuenTrupoBaThCs B yCIOBUSIX YaCTOW CMEHBI TEXHOJIOTHH B MPOGeCCHOHATBHOM eI TEIbHOCTH

1.4. Kosim4ecTBO 4aCOB HA OCBOEHHE MPOrPaMMbl JUCHMUILIIUHBI:

MaKkCcHUMabHOU yueOHOI Harpy3ku oOyuatomierocs 102 yaca, B TOM uucie:

ayJUTOPHOM yaeOHOM paboThl 0Oydaromerocs (00s3aTebHBIX YICOHBIX 3aHATHI) 68 YacoB;
BHEAY/IUTOPHOM (CaMOCTOSITENTLHOMN ) YueOHO paboTh oOyyarorerocs 34 gaca.



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIUILIAHBI

2.1. O0beM y4eOHOM TUCHHUILUIMHBI U BU/IbI Y4eOHOM padoThI

Bun yuyeOHo# padoThI Oovem uacos
MaxkcumasbHasi yueOHasi Harpy3ka (Bcero) 102
AynuTopHasi yueOHasi padora (00s13aTe/ibHbIEe YUeOHbIe 3aHATHA) (BCEro) 68
B TOM YHCIIE:
MPAKTUYECKHUE 3aHATHS 68
BueayauTopHasi (camocTosiTe/IbHAsA) yueOHasi padoTa o0yualonierocs (Bcero) 34
IIpomeskyTouHas arrectauus B popme 1udpepeHUMPOBAHHOIO 3a4eTa




2.2. TemaTu4yeckuii NJIaH U cojiep:kaHue y4eOHO qucuunaunbl «KomnbsloTrepHas rpagpuka»

HaumenoBanue Coaepixkanue yueOHOro MaTepuaa, NpaKTHYeCKHe 3aHATHS, BHeAyIUTOPHAas O0bem YpoBenn
pa3/ieioB  TeM (camocTosiTe/IbHAs)) padoTa 00y4aloNIUXCs 4acoB 0CBOEHMS
1 2 3 4

Pazgen 1 84
2D-npoexkTHpOBaHUE U
KOHCTPYMPOBaHHE
Tema 1.1 IIpaBuia Conep:xxaHue 4
padoThl Ha nepcoHANbHOM | [IpakTHYecKne 3aHATHS 4
KOMIIbIOTEpPe NpH 1 | O6mwue cBenenus o cucteme KOMITAC — 3D.OcHoBHbIE 371eMEHTHI HHTep(eiica CUCTEMBI.
€031aHMHU 00bEKTOB Iloctpoenue mnpousBosbHBIX OTpe3KoB. BBon texcra. Hanecenume pasmepon. Co3ganue
yepreka ¢ y4éTomM 00BEKTOB UepTEKa
NPUKJIATHBIX IPOrpaMm 2 ITocTpoeHne 0Tpe3KOB BBOJOM KOOPAMHAT HA IEPCOHAIIBHOM KOMIIBIOTEPE C

HCII0JIb30BAHUEM IPUKJIAJHBIX IPOTPaMM
Tema 1.2 IIpaBuaa Conep:xanue 14
padoThl HA nepcoHaNbHOM | [IpakTHYecKHe 3aHATHS 10
KOMIIbIOTepe Npu 1 | Co3nanue sokaibHON crcTeMbl KoopauHat. IlocTpoeHne npsMoyrojibHUKOB,
CO31aHUH MHOI'OYT'OJIbHUKOB, OKpYKHOCTeH. HaHeceHne ITpuxoBKy.
reoMeTpuYeCKuX Co3naHue miIockux GUryp Ha NepcoOHAIbHOM KOMIBIOTEPE C UCTIOIb30BAHUEM MTPUKIIATHBIX
o0bexToB KOMITIAC — IpOrpaMm
I'paduk ¢ yuérom 2 | [loctpoeHne reoMeTpuYecKMX OOBEKTOB C IOMOIIBIO BCIIOMOTAaTEIbHBIX IPSIMBIX.
NPUKJIAAHBIX IPOrpaMmm 3anonHeHre ocHOBHOM Haanucu.Co3aHue, peJakTUpoBaHue U o(popMIIeHHE KOMIUIEKCHBIX

yepTekell reoMeTpuuecKux Tesl (LIeCTUrp. Mpu3Ma, MATUTP. NUpaMHaa, LWIMHAP) Ha

MIEPCOHAIIBHOM KOMIBIOTEPE C UCMOIb30BAaHUEM MPUKIIAAHBIX IPOTPaAMM

3 | Coznanue, peAakTUpOBaHUE U 0POPMIICHHE KOMITJIEKCHBIX YePTEkKEH reOMEeTPUUECKUX Tel
(KOHYC, LIECTUTP. MUPAMUJA, TPEXTP. IPU3Ma) Ha MEPCOHATLHOM KOMITBIOTEPE C
MCII0JIb30BAHUEM NPUKJIAJHBIX IPOTPaMM
CamocrosiTeibHas paGora 4

Cucremaruyeckass MpopabOTKa KOHCHEKTOB 3aHATUH W y4yeOHOW nuteparypsl.llogroroBka k
NpakTHIeCKHM paboTaM C HCIOJIh30BAHMEM METOAWYECKHX PEKOMEHIAIN TpernojaBaTeds.
Odopmiienne rpapuieckux paboT.

TemaTnka BHeayIUTOPHOH CaAMOCTOATEIbHONH PadoThI
1. PenaktupoBanue u oopmiieHUE YepTeKell Ha MePCOHATHLHOM KOMITBIOTEPE C




HCITI0JIb30BAHUEM NIPUKIIAAHBIX IPOIrpaMM

Ha MEPCOHAJIBHOM

Tema 1.3 IIpaBuaa Copep:xanue 28
pa6oTel Ha nepconanbHoM | [lpakTHYecKHe 3aHATHS 20
KOMIIbIOTEpe NpH 1 | Co3nanue, penaktupoBanue u opopmienue uyeprexa «lIpoekiun Mmoaenn» Ha
CO3JaHMHU KOMILJIEKCHBIX IIEPCOHAIIBHOM KOMIIBIOTEPE C UCIOIb30BAHUEM NPUKIIAJAHBIX IPOTrPAMM
4yepTexeit Mojeieit ¢ 2 Co3nanue, penakTupoBaHue U 0(hOpMIICHHE YepTeka TPEX MPOCSKIMI MOJIENIN Ha
Y4€TOM NPHUKJIATHBIX IIEPCOHAIBHOM KOMIIBIOTEPE € UCIOIb30BAHUEM NPUKIIAAHBIX IPOrPAMM
nporpamMmm 3 [TocTpoeHne oObeKTa YepTekKa C TOMOIILI0 KoMaHAbl CUMMETpPHS.
Co3nanue, pemakTUpoBaHWe W O(GOpPMIIEHHE TpeX TMPOCKIHA MOAETH METOA0M
BCIIOMOTI'aTEJIbHBIX IIPSMBIX HA MEPCOHATIBHOM KOMIIBIOTEPE C UCIIOJIB30BAHUEM MTPUKIIAHBIX
IIPOrpaMMm
4 | Co3nanue, peJakTUpOBaHUE U 0POpMIICHHE YepTexka IIPOeKLUi MOEIH ¢ o0paslia Ha
IIEPCOHAIIBHOM KOMIIBIOTEPE C MUCIOJIb30BAHUEM NPHUKJIAJAHBIX IPOIPAMM
5 | Coznanue, pegakTupoBanue U opopmieHue yeprexa «Paspesbl Moaenn» Ha NEPCOHATBHOM
KOMITBIOTEPE C MCIOJIb30BAHNEM IPUKIIAJHBIX IPOTPAMM
CamocrosiTesibHas padora 8
Cucremarndeckass mpopaOOTKa KOHCHEKTOB 3aHATHH W y4deOHOW smrtepaTypsl. IloaroroBka k
IPaKTUYeCKUM paboTaM C HUCIOJb30BAHUEM METOAMYECKMX PEKOMEHJAIUil mpernojaBaTes.
Odopmnenue rpadpuueckux pador.
TemaTuka BHEAyIMTOPHOI CaMOCTOSITEIbHON Pa0OTHI:
1. PenaktupoBanue u oopmiieHue yepTekeil Ha IepcoHaIbHOM KOMITBIOTEPE C
VICIIOJIb30BAHUEM MPUKIIAIHBIX IPOTPAMM
Tema 1.4I1paBuia padorsl | Cogepxanue 38
IIpakTHYecKHe 3aHATHS 22

KOMIIbIOTEpPe NpH
CO3/IaHUM YepTexKen
TeXHUYECKHX JeTajieH ¢
Y4€TOM MPHUKJIATHBIX
nporpamMmm

1 | Iloctpoenue dacok u ckpyriaenuit.Co3ganue, peaakTHpoBaHUE U OGOpPMIICHHE YepTeka
«bonToBOE coeMHEHHE» Ha TIEPCOHAILHOM KOMITBIOTEPE C MCIOJIB30BAHUEM IMPHUKIIAIHBIX
MIPOrpaMM

2 | Cozpmanue, peJakTHpOBaHUE M O(hOPMIICHUE ICKH3a JIETATHN Ha IEPCOHATHFHOM KOMITBIOTEPE C
MCIOJIb30BaHHUEM MPUKIIATHBIX MPOTPaMM

3 | BBog mepoxoBatocti moBepxHOcTH.CoO3/1aHUe, pelakTHpoBaHUEe M o(opMIIeHHE YepTeka
JIeTalii Ha MIEPCOHATLHOM KOMIBIOTEPE C UCIOJIB30BaHNEM MPUKIIATHBIX MPOTPAMM

4 | Co3nanue, pegaktupoBanue u opopmiieHne ueptexa «Komeco 3yduaroe» Ha mepcoHATLHOM
KOMITBIOTEPE C MCMOJIb30BAHNEM MPUKIIATHBIX MPOTPAMM

5 | Co3nanue, penaktupoBanue u odopmiieHne yeptexa «KiamnaHn ByCKHOM Ha MEPCOHAITBHOM




‘ KOMITBIOTEPE C UCIIOJIBb30BAHUECM IMMPUKIIAAHBIX ITPOrpamMm

CamocrosiTeibHas padora 16
Cucremaruyeckass NpopabOTKa KOHCIEKTOB 3aHATUH M y4deOHOW smtepaTypbl. IloaroroBka k
NPaKTUYeCKUM paboTaM ¢ HUCHOJb30BAHUEM METOAWYECKHX PEKOMEHJAIU MpenojaBaTes.
Odopmienue rpadpuueckux padboT.
TemaTuka BHeayITMTOPHOI CAMOCTOSITEILHON PadoThI:
1. PepaktupoBanue u o¢popMiIeHHE YepTeKEeH Ha MEpCOHAIbHOM KOMIIBIOTEpE C
HCIIOJIB30BAHNUEM IIPUKJIAHBIX IPOrpaMM
Paznea 2 18
3D-npoexTUpoBaHue U
KOHCTPYMPOBaHHE
Tema 2.1 IIpaBuia Conepxanue 6
padoThl HA nepcoHaNbHOM | [IpakTHYecKHe 3aHATHSA 4
KOMIIbIOTEpe NpH 1 | Untepoeiic cucremsl B pexxume Jlerans. ba3zoBeie criocoObl mOCTpOSHUS MOJIENIEH.
CO3JaHMHU TPeXMePHbIX IlocTpoeHne BCIOMOraTeNIbHbIX IIIOCKOCTEN
MojeJieil reoMeTPHYECKHX 2 Co3naHue U peakTUpOBaHUE TPEXMEPHBIX MOJIEJIEH T€OMETPUUECKUX TeJl Ha IEPCOHATLHOM
TeJ1 B peskume Jleranas ¢ KOMITBIOTEPE C MCIOJIb30BAHMECM IIPUKIIAJHBIX IPOrpaMM
Y4€TOM NPHKJIATHBIX CamocrosiTesibHas padora 2
nporpamMm Cucrematudeckass mpopabOTKa KOHCIIEKTOB 3aHITHA W y4eOHOW muteparypsl. [loaroroBka k
NPaKTUYeCKUM paboTaM ¢ HUCIHOJb30BAHMEM METOAMYECKMX PEKOMEHJAIUil MpernojaBaTens.
Odopmnenue rpadhuyeckor padoTHI.
TemaTuka BHEAyIMTOPHOI CAaMOCTOSITEIbHON PadOThI:
1. PenaktupoBaHue u oQopMIIEHME YepTeXel Ha IEepCOHAJBLHOM KOMIIbIOTEpE C
HCIIOJIb30BAHUEM IIPUKIIAJHBIX IPOrpaMM
Tema 2.2I1paBuna padorsl | Cogepxxanue 12
HA NMePCOHATBHOM IIpakTHYeckHe 3aHATHA 8
KOMIIbIOTEpe NpHU 1 | Co3manue, penaktupoBaHue U odopmieHHe paboyero UepTexka U TPEXMEPHOTO
CO3/1aHUM TPEXMEPHBIX M300pakeHUs] MOJIENIM Ha IMEPCOHAIBLHOM KOMIIBIOTEpE C HCIHOJIb30BAHHWEM MPUKIIAJIHBIX
MojeJiel 1erajel B Iporpamm
pexume JleTann ¢ yaérom 2 Co3nmaHve TpexMEpHOW MOJENIM BIYCKHOTO KJIAllaHa Ha IEPCOHAIBHOM KOMIIBIOTEpPE C
NPUKJIAAHBIX NIPpOrpaMmm HMCIOJIb30BAaHMEM NPHUKIAJHBIX IPOTpaMM
CamocrosiTeibHas paGora 4

Cucremaruueckass MmpopaOOTKa KOHCHEKTOB 3aHATUH W y4yeOHOM nuteparypbl. [loaroroBka K
MPAKTUYECKUM paboTaM C HCHOJIb30BAaHMEM METOJUYECKHX PEeKOMEHJAlMi mpernoaaBaTens.




Odopmienue rpadpuuecknx pador.

TemaTuka BHeayIMTOPHOI CaAaMOCTOSITEILHON PadoThI:
1. PepaktupoBanue © odOpMIICHHE YEpTEKEH
HCIIOJIb30BAHUEM IIPUKJIAIHBIX IIPOTPaMM

Ha

NEpCOHAJILHOM

KOMIIBKOTEPE C

Bcero

102

10




3. VCJOBMSI PEAJM3AINNUA PABOYENl ITPOTPAMMEBI  VUYEBHOM
TACIATIIAHBI

3.1. MaTepuajibHO-TEXHUYECKOE o0ecrnevyeHune

Peanuzanus yueOHONM TUCHUIIIMHBI TpeOyeT Haaudus ydeOHoro kabuHeTa«H(bOpManmoHHbIC
TEXHOJIOTUH B MPO(HECCHOHALHON JACSTEIBHOCTI.

O6opynoBanue yaeOHOT0O KaOWHeTA:

-[10CaJOYHBIE MECTA 110 KOJIMUYECTBY 00YJarOIIUXCS;

- pabouee MeCTO MpenojaBaTes;

- KOMITBIOTEPHI C JIMIIEH3HOHHBIM ITPOTPAMMHBIM 00CCIICUCHUEM;

- MyJbTHMEIHANIPOCKTOP;

- KOMILIEKT MOJICIICH;

- CIIpaBOYHAsl, TEXHUYECKAsl, METOAMYECKAsl TUTEPaTypa;

- U3MEpUTENbHbIE HHCTPYMEHTHI (1TanreHupkyis II1-1, pessbomep);
- 00pa3Ibl KPENEeKHBIX U3/IEITHI;

- 00pa3Ipl 3y0UaThIX KOJIEC;

- KOMITJICKTBI TEXHHYECKUX JIETAJICH.

3.2. UudopmanuonHoe odecriedeHrne 00y4YeHust
IlepeueHb y4eOHBIX U3IaHU I, HHTEPHET-PECYPCOB, T0NMOJHUTEIbHOMN JUTEPATYPbI
OCHOBHBIE UCTOYHUKHU:

1. TexHonorus MamMHOCTPOEHUs. MoaeIMpOBaHHE U CIIEHUATN3NPOBAHHBIE TAKETHI
nporpamm [DnekTpoHHBIN pecypce]: yueb. mocodue nist CIIO /T'. B. Anekcees [u ap.].
— Caparog: I[Ipodobpazosanue, Aii [Tu Ip Memua, 2019. — 305 c.- Pexxum gocryma:
http://www.iprbooks.ru.-9bC CI'Y, no napoito

I[OHOJ'IHI/ITGJ'H)HI)IG HCTOYHUKU:

1. 3D-mopenupoBaHue B MHKEHEPHOU rpaduke [DneKTpoHHbIH pecypce] : yueb. mocodue /
C. B. IOumixo [u np.]. — Kazanb: Kazanckuii Hail. ucci. TexHonoruueckuit yu-t, 2017. —
272 c.- Pexxum nocryna: http://www.iprbooks.ru.-OBC CI'Y, no napoito
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4. KOHTPOJIb M OLEHKA PE3VJBLTATOB OCBOEHHUSI YYEBHOIi
JTUCHUIINHBI

KOHTpOJIB 1 OLCHKA pE3yJIbTATOB OCBOCHUA AUCHUILIMHBI OCYIICCTBIIACTCA MPLCIIOJaBaTCIIEM B
mponecce NpoBCACHUA NPaKTHICCKUX 3aHHTPII>i, TECTUPOBAHUS, A TAKXKC BBIIIOJIHCHHUA
O6yanOI_]_[I/IMI/IC$I HHAWBUIYAJIbHBIX 3aHaHHﬁ.

Pe3yabTaThl 00yuyeHus o
CHOBHbIE MOKA3aTeJIM OLlEHKH pe3yJibTaTa

(ocBOeHHBbIE YMEHMSl, YCBOCHHbIE 3HAHUS)
[TpaBuiia paboTHI Ha IEPCOHATILHOM - OO0 IeHUEeNPaBUIT pabOThHI Ha
KOMITBIOTEPE MPU CO3/IaHUU YEPTEIKEN C MEPCOHAIBHOM KOMITBIOTEPE MPU CO3/ITaHUU
y4€TOM NMPUKJIIAJHBIX IPOrPaMM YyepTekel ¢ y4€TOM MPUKIAIHBIX IPOrpamm;
Co3znaBath, peJakTHPOBaTh U 0POPMIIATH - CO3JIaHKe, PEIAKTUPOBAHKE U OPOPMIICHHE
YepTEe)KHU Ha IEPCOHAIBHOM KOMIIBIOTEPE C YyepTeKel Ha IEPCOHAIbHOM KOMITBIOTEPE C
WCIIOJIb30BAHUEM MPUKIIATHBIX IPOTPAMM. WCIIO0JIb30BAHUEM MPUKIIATHBIX IPOTPAMM.
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