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Paboygas nporpamma aucuuriuael «HGOpMaLMOHHOE 0OeceueHne CUCTEM
IJJaHUPOBaHKsI TEXHOJIOTMYECKUX ITPOLIECCOBY» COCTaBJIeHa B COOTBETCTBUH C yueh-
HBIMH IUIaHaMU 10 IporpamMme 6akanaBpuata «MammHocTpoenue» (ObopymoBa-
HHE ¥ TeXHOJIOTHS CBAPOYHOTO MPOU3BOICTBA), yTBEPKACHHBIMU:

- Ui o4uHOM opmbl 00yuenus «30» asrycra 2022 rona.
- JUid 3a04HOM opMbl 00yueHus «30» aprycra 2022 roaa.

Paboyvas nporpamma QUCHMILIMHEL 0100peHa Ha 3aceaHuu Kadeaphl
«MammuHoctpoenue» «07» centsiOps 2022 roja, NPOTOKOJI 3aceqaHus
kadeaps! Ne 1.

Pabouyto nporpammy cocTaBuil _
CTapLIMii TpernogaBaTelb A.JI. bopoauH

CoracoBaHo:

W.o. 3aB xadenpoii

«MamuHoCcTpoeHUuE» O.I'. Bepuununa
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Crienuanuct o yueGHO-MeTOqMIeCKO W ;
paboTe yueOHO-MEeTOANYECKOT0 OTIeNa [".B. Ka3aukoBa

HauanpHUK yrpaBIeHHs
00pa3oBaTeNbHOM JeATEIbHOCTH 7— N.B. I'puropeHko



1. OFbEM IV CHUTLINHBI

Bcero: 5 3aueTHbIX equHULBI TpyHoeMKocTH (180 akageMuyecKux 4acoB)

Ounas ¢popma oOyueHust

Bun y4eOHO# paboTh! Erone Geueap
UTUTHHY 7
AyauTopHbIe 3aHATHS (KOHTAKTHasi paboTa ¢ nmpenogaBare-
JieM), BCero 4acon 64 64
B TOM YHCJIE:
Jlexuuu 16 16
JlaGopatopHbie paboThI 48 48
CamocTrosTeabHas padoTa, BCero 4acoB 116 116
B TOM YHCJIE:
Jpyrue BUabl CAaMOCTOSTEIbHON paboThI 08 08
(caMoCTOATENbHOE H3YUYECHHUE TEM (pa3AesioB) JUCIUILIHHEI)
[ToaroroBka KOHTPOJBLHOH paboTh - -
Kypcosoit mpoekt - -
[ToaroroBka K 3a4eTy 18 18
Bua nmpomMe:kyTo4HOM aTTecTaluu 3auer 3aver
O0mas TpyA0eMKOCTh JUCLHHILIHHBI H TPYA0EMKOCTH 1O Cce- 180 180
MecTpaM, 4acoB
3aouynas popma oOyueHuUst
¢ Ha Bcio qucnu- Cemectp
Bun yue6Hoit paboThl
IUTHHY 8
AyauTopHble 3aHsTHSI (KOHTaKTHasi paboTa ¢ npenoaaBa-
TejeM), BCEro 4acoB 4 4
B TOM YHCJIE:
Jlexiuu - -
[Ipaxtuueckue padoTHI 4 4
CamocrositeJibHAasi paboTa, BCero 4acos 176 176
B TOM 4HcJjIe:
Jlpyrue BHIbI CAMOCTOSATEIbHOI paboThI 158 158
(caMOCTOSTENIbHOE U3yUeHHe TeM (pa3/IesioB) JHCIUILIHHEI)
KontponsHas paboTa - -
Kypcosoit npoekT - =
IHoaroroBka K 3a4eTy 18 18
IMoaroToBKAa K 3K3aMeHy - -
Bua nmpomeskyTOUHOH aTTecTAlHH 3auer 3aver
O0mas TPyA0eMKOCTh AMCUUILIHHBI U TPYA0EMKOCThH IO 180 180

cemMecTpaMm, HacoB

LS




2. MECTO JUCUMILINHBI
B CTPYKTYPE OBPA3OBATEJLHOM ITPOTPAMMBI

Jucnurnnnza «MHpopMannonHoe obecneueHre CUCTEM TUIaHUPOBAHUS TeX-
HOJIOTMYECKUX ITPOLIECCOBY» OTHOCUTCS K YacTH, GOpMHUpyeMOol yuyacTHUKaMHu oOpa-
30BaTeNbHBIX OTHOmEeHu b1.B.04.

OcBoenue obyvaromumucs aucuuruidbel «MHpopmanmronHoe obecreveHue
CUCTEM IIAaHUPOBAHUS TEXHOJIOIMUYECKUX MPOIIECCOBY» OMMPAETCs HA 3HAHUS, yMe-
HUS U HaBBIKM, TPUOOpETEeHHBIEe MPU H3YYEHUU AUCLMIUIMHBI HEOOXOIUMBI IS
OCBOEHHS APYTUX CIELHUAIbHBIX TEXHUYECKUX NUCLUIUIMH, a TaKXKe B MOCIEYIO-
ey MH)XeHEePHOM HesTeIbHOCTH;, pa3paboTKe BCeX BUJIOB TEXHUUYECKON JOKYMEH-
TAlUK: IPOBEIEHUH IPOU3BOACTBEHHBIX, HAYYHO-HUCCIIEI0BATENBCKUX U IPOEKTHO-
KOHCTPYKTOPCKUX paboT.

B pesynbrare 0CBOGHHUS CTYI€HTaMHU JUCLUIIIMHEL A0JKHA OBITH oOecrieueHa
CIOCOOHOCTH 00YYAOLIMXCS MOJEIMPOBATh C TOMOIIBIO TpadUUeCcKUX pelakTOpoB
TEXHHYECKHE OOBEKTHI B BU/E CBAPHBIX KOHCTPYKIUI, CBAPOYHOTO 000pY10BaHUS
| APYTHUX IPUCIIOCOONIEHUH, a TaK)Ke TEXHOJIOTHYECKUX MTPOLIECCOB C MCIIOJIE30Ba-
HHAEM CTaHJAPTHBIX [TAKETOB M CPEACTB aBTOMATU3UPOBAHHOIO IPOEKTHPOBAHHS.
VYMeHHe IpOBOAUTE SKCIIEPUMEHTHI Ha CBAPHBIX COCAMHEHHUAX I10 3alaHHBIM METO-
JMKaM ¢ 00pabOTKOM M aHAJIM30M Pe3yJIbTaToB.

3. IJIAHUPYEMBIE PE3YJIbTATbBI OB YYEHUSI

[ensro qucuuuinabl «HpOpMamonHoe obecrieueHrne CUCTeM IIaHUpOBa-
HUS TEXHOJIOTHYECKUX TIPOLIECCOBY SIBJISETCS N3yUeHHE CTAHJAPTHBIX ITAKETOB MPH-
KJIaJHBIX IPOrpamMM B 00JIaCTH MPOEKTUPOBAHUS CBAPHBLIX KOHCTPYKIMWA U CTaH-
JIApTHBIX [TaKETOB MPUKIAIHBIX MPOrpaMM B 00J1aCTU pa3pabOTKU TEXHOJIOrHYe-
CKHX TIPOLIECCOB COOPOUHO-CBAPOYHBIX padoOT.

3anaueii ocBoeHus aucuUIMHEbl «MHDOpMannoHHOEe 0becreueHne CUCTeM
IJIAHUPOBAHMS TEXHOJIOTHUECKMX MPOLIECCOB» ABIISETCS U3YyYEHHE ITAIlOB IPOCK-
THPOBaHKs TEXHOJOTMYECKUX MPOLECCOB, 3HAaHUE COOTBETCTBYIOIICH JOKYMEHTa-
UM, COCTaB ¥ (opMa MpeCTaBICHUs] KOTOPOH ONPeeNsatOTCs CTaHIapTaMy; Bia-
JIeHUe 3HAaHUEeM OCHOBHBIX M BCIIOMOIaTeJIbHBIX JOKYMEHTOB, K OCHOBHBIM OTHOCST
JIOKYMEHTBI, COJepXKallie CBOJHYIO MH(POPMALHIO, HEOOXOAUMYIO Il PeLICHHS
OJIHOW WM KOMIUIEKCA MH)KEHEPHO-TEXHUUYECKUX, TNIaHOBO-O9KOHOMHUYECKUX U Op-
raHW3alMOHHBIX 3a/a4; YMEHHe pa3pabaThiBaTh OCHOBHBIE NOKYMEHTBI KOTOPBIE
[TOJHOCTBIO ¥ OTHO3HAYHO OTIPEIEIIOT TEXHONIOTMIECKHUH IpoLecc (oneparyo) us-
FOTOBJIGHHS] MJIM PEMOHTA U3JeJIMsI M €r0 COCTaBHBIX YacTei, a TaK )K€ BCIOMOra-
TeJIbHBIE JJOKYMEHTHI KOTOpbIe IPUMEHSIIOTCS IPY pa3paboTKe, BHEAPEHUH U (yHK-
IIMOHUPOBAHUM TEXHOJOTUYECKHUX MPOLECCOB M OIEpaLuii, HarpiUMep KapTa 3aKas3a
Ha [TPOEKTUPOBAHME TeXHOIOTMYECKOH OCHACTKH.

KomreTeH1uu, GopMHUpyeMBbIe B pe3yIbTaTe OCBOCHHMS JIUCLUTIIAHEL
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— YMEHHUE OIpeNIeNATh SKCIIEPUMEHTAIBHO M PACUETHBIM IIyTEM CBapOUYHbIE
AiehopMalvy U HATIPSDKEHMS, IIPOEKTHPOBATH CBAPHBIE COEIMHEHHS U KOHCTPYKIIUK
C Y4€TOM IKCIUIyaTallMOHHBIX TpeOOBaHUN K HUM U 3JIEMEHTHl TEXHOJIOIMYECKON
OCHACTKH, CIIOCOOHOCTB pa3pabaThiBaTh TEXHOJIOTHYECKHMH MPOLIECC POU3BOACTRA
CBapHBIX KOHCTPYKUMUHA ¢ BEIDOPOM ONTUMAIBHBIX CIIOCOOOB M PEXMMOB TEXHOJIO-
TUYECKUX OTepalliii CBAPKH, PE3KH, KOHTPOJIS Ka4eCTBa | T.II., @ TAK)KE OPOPMIISTE

TEXHOJIOTHYECKYI0 foKyMeHTauuro. (I[TJIK-2).
B pesynbraTte u3yueHus AUCUMILIUHBI 00yYaIOUIMACS JOJDKEH:

3HATh: CIIOCOOBI ONpe/eNsaTh YKCIEPUMEHTATBHO U pacYeTHBIM ITyTEM CBa-
po4Hble JedopMaluy U HAIPSDKEHHUS], IPOEKTUPOBATH CBAPHEIE COSIUHEHNS ¥ KOH-
CTPYKLMH C Y4E€TOM IKCILTYaTallMOHHBIX TPeOOBAaHWH K HUM ¥ 3JI€MEHThI TEXHOJIO-
THYECKON OCHACTKH; METOAUKY pa3pabaThIBaTh TEXHOJIOIMYECKHA MPOIIECC TPOU3-
BOJICTBA CBapHBIX KOHCTPYKLHH C BBIOOPOM ONTHUMANIBHBIX CIIOCOOOB M PEKUMOB
TEXHOJIOTHYECKHX OlNlepaluii CBApKHU, PE3KH, KOHTPOJIS KayecTBa

YMETE:

- ONIpEJENATh SKCIIEPUMEHTAIBHO U PACUETHBIM ITyTEM CBapOYHEIe Je(opMa-
[IVY Y HAaIIPSKEHUS, [IPOEKTUPOBATh CBAPHBIE COSTUHEHUSI U KOHCTPYKIIUH C YUETOM
5KCILTyaTallMOHHBIX TPEOOBAaHUI K HUM U 3JIEMEHTHI TEXHOJIOTMYECKOW OCHACTKH.

BJIAJIETh: CIIOCOOHOCTBIO pa3pabaThiBaTh TEXHOJOTMYECKUN MPOLIECC MPOU3-
BOJICTBA CBapHBIX KOHCTPYKIMH C BBIOOPOM ONTHUMAJIBHBIX CIIOCOOOB U PEXHMOB
TEXHOJIOTMYECKHX OMNEpaluil CBapKH, Pe3KH, KOHTPOJsSl KayecTBa M T.II., a TaKXe
0(OPMIISITH TEXHOJOTMUYECKYO TOKYMEHTALUIO.

4. COAEP)KAHUE JTUCIHUIIJINHBI

4.1. YyeOHO-TEeMATHYECKHH IJIAH

Ouynas ¢popma o0yyeHus
; KonuyecTBo yacoB KOHTaKTHOM Ppa-

Home

BUE e L enr; Haunmenosanue pasnena, OOTEI ¢ IpenoaaBaTeIeM

Y RETv, TEMBI [Ipaxtuu. | JIaBoparop-
TEMBI Jleknuu

3aHATHs | HbIE paboThl

Beenenue. Knaccudukauus cuctem aBTOMaTH-
1 3UPOBAHHOTO MPOEKTHPOBAHUS M CHCTEM 15l 2 = 4
MPOEKTHPOBAHMS TEXHOJOIMMUYECKHX MPOLECCOB.

3D rpadmueckoe MoznenupoBanue, Beinmonne-
2 HHMe MOJENUPOBAHUA [ETasel Ha OCHOBE Yep- 2 - 8

Pybex
1 Texka obluero Buaa
3 [TocTpoenune pabouunx ueprexei aeraje Ha oc- ) . A
HOBe MocTpoeHHbIX Mozesei B Komnac 3D.
4 3D mopenupoBaHue cOOPOYHOro YepTexa. 4 8
O630p pacuerHbiX npuiokenni «Komnac 3D».
Py6esxublid koHTposib Ne | — — 2
YHuBepcanbHbli TEXHONOMHYECKHI CrpaBoy-
Pygem 5 Huk Komnac Beprukans. MHTepdeiic, ocHOB- 2 = 4

HbI€ MPUEMbl pabOThI.




— YMCHHE ONPENENATh SKCIEPUMEHTAIBHO M PACIETHEIM ITyTeM CBapOYHEIE
AeopMalUi ¥ HANPSDKEHHsI, IPOEKTUPOBATh CBAPHbIE COEAMHEHHS W KOHCTpPYK-
MK C y4E€TOM SKCIUTyaTalldOHHBIX TPeOOBaHMM K HUM U 3JIeMEHTHl TeXHOJIOTrHYe-
CKOH OCHACTKH, CIIOCOGHOCTE pa3paGaThiBaTh TEXHOJOTHUECKHIA MPOLECC IIPOM3-
BOJICTBA CBAPHBIX KOHCTPYKIMI C BEIGOPOM ONTHMANBHBIX CIIOCOGOB H PEXUMOB
TEXHOJIOTHECKUX OINepallnii CBapKH, Pe3KH, KOHTPOJIsS Ka4ecTBa W T.II., a TaKKe
0(QOPMIIATH TEXHOIOTUYECKYIO JOKYMEHTALIHIO. (ILOK-2).

B pesyibrate u3ydenus JUCUUIUTHHEL 06YYAIOMMACS JOIKEH:

3HATB: CHOCOOBI ONPEENATh SKCIEPUMEHTANBHO U PACYETHBIM IIyTEM CBA-
pouHBIe JepOpMalMK U HATPSDKEHHs, IPOEKTHPOBATh CBAPHBIE COEMMHEHHS U
KOHCTPYKIMU C Y4E€TOM IKCILTyaTal[IOHHBIX TPEGOBAHUI K HUM M 3JIEMEHTHI TeX-
HOIIOTUMECKOH OCHACTKH; METONMKY Da3paGaThIBATh TEXHOJOTMYECKHMil Mpouece
IPOU3BO/ICTBA CBAPHBIX KOHCTPYKIMHA C BEIOOPOM ONTHMAJBHBIX CIIOCOGOB H pe-
’KMMOB TE€XHOJIOTHYECKUX OIEpalnii CBApKH, PE3KH, KOHTPOIIS Ka4eCTBa

YMEThb:

- ONPEJCIISTE SKCIEPUMEHTAIBHO U PACUeTHBIM IIyTeM CBApOUHEIE Aedop-
Mallui ¥ HalpsDKEHWS, TPOSKTHPOBATh CBAPHEIC COEJUHEHHS W KOHCTPYKLHH C
Y4€TOM 3KCILTyaTallHOHHBIX TPeOOBaHWMII K HUM M DJIEMEHTH TEeXHOJIOTHYECKOI
OCHACTKH.

BIIaJIETh: CTIOCOOHOCTBIO pa3pabaTsIBaTh TEXHONOTHYECKHIT IPOLIECC IPOU3-
BOJCTBA CBAPHBIX KOHCTPYKIMI C BEIOOPOM ONTHMANBHBIX CIIOCOGOB H PEXHMOB
TEXHONOTUYECKUX ONEPalUi CBApKH, PE3KH, KOHTPOJIS Ka4ecTBa M T.II., a TaKkKe
0(OPMIIATE TEXHOJIOTHYECKYIO JOKYMEHTALHIO.

4. COAEPXXAHUE JACHUAIIINHBI
4.1. YueOHO-TeMaTHYECKHI UIaH

Ounas ¢popma o6yuenus

Hovio KonmyecTso yacoB KoHTaKTHOI pa-
p HaumenoBauue pasyiena, OOTEHI ¢ IpenoiaBareneM
Py6ex | pasznena,
TEMBI IIpakTiya. | JIaGopatop-
TEMBI Jlexiyn
3aHATHSA | HBIE paboTEI
Beenenue. Knaccudukauus cucrem aBromaru-
1 3MPOBAaHHOI0 MPOEKTHPOBAHHA U CHCTEM IS 2 - 4
NIPOCKTHPOBAHUS TEXHOJIOTHYECKHUX IPOLIECCOB.
3D rpaduueckoe Mozpenuposanue. Brimosse-
Pitasic 2 HHE MOJIC/IMPOBAaHUA IeTalel Ha OCHOBE yep- 2 - 8
yl Texa ob1ero Buaa
3 IlocTpoenue pabounx yepresxeii neraneii Ha 5 4
OCHOBE NOCTPOeHHBIX Mozeneil B Kommnac 3D. 2
4 3D mopenupoBaHue cGOpPOYHOrO YepTexa. 4 8
OG630p pacueTHbIX npunoxkennii «Komnac 3Dy.
PyGexHeiit kouTposs Ne 1 - — 2
YHUBEpCANbHBIN TEXHOJIOrHYECKHUH CTIpaBOY-
PyGex %
2 5 Huk Komnac Beprukans. MaTepoeiic, ocHOB- 2 - 4
HbI€ IIPUEMBI paboTEL.




Tema 2. 3D zpagpuueckoe Modenupoearnue. Botnonnenue Modenuposanus dema-
J1ell Ha OCHose uepmedica 06uezo euda

HcnonesoBanne moayns KOMITAC—3D MPENOCTABIISET CHNELUATIUCTY
OFCHb IMPOKHE BO3MOXHOCTH, B 3HAYUTENIBHOM MEpe YMEHbIIALIHe BEPOSATHOCTH
OLIMOOK XapaKTepHbIX IS BYMEPHOrO npoekTrpoBanus. Konerpykrop, pa6oras
Han npoextom B KOMITAC-3D, mMoxer cpasy yBuzmets TY KOHCTPYKIIHIO, KOTOPYIO
CO311aeT. DTO He MIIOCKUE YEPTEKU B IPOSKIUSIX, KOTOpbIE HYKHO HE TOJIBKO YMETh
OBICTPO YHTATH, HO U CpPa3y MPeCTABNATE M300P2KEHHYIO Ha HUX KOHCTDPYKIIMIO, a
9TO NPUXOIHMT TOJIBKO CO BpeMeHeM, ¢ onbIToM. Co3aBaemast TpeXMepHasi MOZEelb
— LU(POBOH MPOTOTHUII, KOTOPBIH MOXKHO YBUIIETh Ha 5KpaHe KOMIIbIOTEpa, HaJlo-
KUTB CBA3U. CO311aB KOHCTPYKIIO, HHXKEHED CPasy e MOJKET ee HU3MEHUTh, MO-
AepHHU3MPOBaTh. ONHOW M3 BaXKHEHUIIMX BO3MOKHOCTEH TOM CHCTEMEI ABJISIETCS
(YHKILUS aBTOMATH3UPOBAHHOTO CO3AHMS KOMILIEKTOR KOHCTPYKTOPCKOH JOKY-
MEHTALUK B COOTBETCTBUU ¢ TpeboBanusamu ECK /.

Tema 3. ITocmpoenue pabouux uepmesceii demaneii na ocnose nocmpoenHoix
mooeneii ¢ Komnac 3D

OcHoBHoOM npuHIMn 3D MOZCTMPOBAaHUS 3aKIIFOYaETCs B TOM, 4TO JABYMEp-
HBIW 9CKM3, CO37aBaeMBbli Ha OHOMN U3 KOOpIMHATHBIX IJIOCKOCTEM, JIN6O Ha BCITO-
MOTraTejIbHBIX IJIOCKOCTAX, K00 Ha yike HMEIOLIUXCS TIIOCKOCTSIX MOJIEIH repeme-
LaeTCs B IPOCTPAHCTBE MO KaKoMy-11u60 3akoHy. [Ipu 3ToM mporcxomuT oreparus
(hopmoobpazoBanus ¢ nobasneHHem MaTepuasa K IeTallid UK ero BEIYUTAHUEM H3
Tena fetanu. Co3naHHble TakuM 00pazoMm (bopmMoobpasyromiue 3neMeHTH Ha3bIBa-
I0TCSl 3CKU3HBIMH.

Tema 4. 3D moodenuposanue céopounozo uepmestca. Q030p pacuemuoix npuno-
: socernuit «Komnac 3D»y.

B KOMITAC-3D nponuecc cozmanus KOHCTPYKTOPCKOM JOKYMEHTallud B
3HAYUTEIEHOH CTENeHHU aBTOMAaTH3UPOBaH. VI3MeHeH e, BHECEHHOE B KOHCTPYKTOp-
CKYI0 MOJe/ib, aBTOMAaTHYeCKH NO00ABISETCS BO BCE yXe CIENaHHbIE YepTexH,
cbopku, crienudpuKauyuy U T. 1.

KOMITAC-3D npenocrasinser y106Hble cpeacTsa ais MIPOEKTUPOBAHUS JIe-
Tajiel U3 TMCTOBOro MaTepuala, B TOM Yucile cosaanuie 3D Mozienu roToBoil neTamm
¥ Cpelly CO3IaHUsI Pa3BEPTKH.

KOMITAC-3D umeer cpescTBa peaKTUPOBAHHUS U CO3AAHUS 10JIb30BATEb-
CKMX OHOIHOTEK, a TaKKe CPeACTBA CO3NAHMS NapaMeTPUIECKUX TabTHIHbIX 1eTa-
JIel, KOTOpbIe MOXHO pa3MellaTh B [OJb30BaTeIbCKOM GHONMOTEKe U B IabHEii-
IIEM HCTIONB30BATh TaK K€, KaK W JIpyrHe CTaHAapTHBIE JJIeMEHTHI GUOGIMOTEK
KOMIIAC.




Tema 5. Yuueepcanvuoiiit mexnonozuyeckuii cnpaseounuxk Komnac Bepmukane.
Humeppeiic, ocnosnuie npuemor paéomot.

BEPTUKAJIb — CHCTEMa aBTOMaTU3MPOBAHHOI'O NIPOECKTUPOBAHUS TEXHOJIO-
PHHCCKMX TIPOLIECCOB, pelarommas O0NbIIMHCTBO 3a/1a4 aBTOMATH3ALUK IPOLIECCOB
TEXHOJIOTHYECKOM MOJrOTOBKY MTPOU3BOICTBA.

CAIIP TIT BEPTUKAJIb no3sonser:

— MPOCKTHPOBATE TEXHOJIOTUYECKHUE IPOLIECCH! B HECKOJIBKIX aBTOMATH3HPO-
BaHHBIX PeXKHUMaX;

~ PacCUHTBIBATE MATEPUATIBHBIE U TPY/OBbIE 3aTPATHI HA POM3BOLCTEO;

— hopMHPOBaTh Bce HEOOXOAMMBIE KOMILIEKTHI TeXHOIOTHUECKOH JIOKYMEH-
TalWH, UCIOJIb3YEMbIE Ha IIPEANPUSITHH;

— BECTH NapajlIeNIbHOe [POEKTUPOBAHUE CIIOXKHBIX U CKBO3HBIX TEXIPOLEC-
COB I'DYMIOH TEXHOJIOTOB B PEabHOM PeXMMe BPeMEHH;

— MIOACPIKUBATE AKTYalbHOCTh TEXHOJOTMIECKOH HH(MOPMAIUH C TOMOIIBIO
[IPOLIECCOB YIIPAB/ICHHs H3MEHEHUSIMU;

— obecrieunBaTh MHKEHEPHBIH J0KYMEHTOOGOPOT B YaCTH 3asIBOK Ha IIpOEeK-
TUPOBaHHUE CPEACTB TEXHOJOTUYECKOTO OCHALIEHHS.

CAIIP TIT1 BEPTUKAJIb noanepxuBaeT Bce IIPOLECCHI IEKTPOHHOTO HH-
JKEHEPHOIo OKYMEHTO0000pOTa, B TOM YHCIIE YIIPABIICHHE TEXHOIOTHIECKUMU H3-
MEHCHHSMHU U 3aKa3 Ha pa3pabOTKy CrelUaNbHbIX CPEICTB TEXHONIOIMYECKOrO OCHA-
wenus. Unrterpauus BEPTUKAJIL ¢ JIOLIMAH: PLM pelIaer 3agavu Co3qaHms
€IMHOH JJIEKTPOHHON Cpe/ibl /sl COBMECTHON Pa3paGOTKH M3, MOArOTOBKH
[IPOM3BOACTBA. B pesynbrate snekTpoHHOE ONHCaHUe M3NENHs COTEPIKHT TTOJIHYIO
HH(OPMALHIO, HEOOXOIUMYIO UTS IOAEPIKKH BCEX STAIIOB €10 SKH3HEHHOTO IUKIIA.
Ha sTane noarotosku npoussoacTa o6ecneunBaeTCs HAKOMIEHHE NaHHBIX O pe-
3y/IbTaTaX KOHCTPYKTOPCKO-TEXHOJIOTMYECKOro NPOEKTUPOBAHUS i 06MeH MH(Op-
Maluen MeXay WHKeHepHbIMH ciyxGamu. CATIP TIT BEPTUKAJIb mossoser
czienate paboTy TexHosora GbICTPOi U yn0GHOI; BO3pacTaeT Kak CKOpOCTb, TaK U
Ka4eCTBO pa3spabOTKM TEXHOIOTHYECKUX PElLICHHMIA.

Tema 6. Komnac Bepmurans. Ilpoexmuposanue mexnonozuueckozo npouyecca.
Dopmupoeanue mapuipyma o6pabomriu.

B BEPTHKAJIb nosib30Batesis MOXeT cO31aBaTh TEXIPOLECCHI TPeX BUJIOB:

— TEXHOJIOTHYECKHUH IPOLECC U3TOTOBIIEHHUS NETAlIH;

— TEXHOJIOTHYECKHH MPOLECC U3rOTOBJIEHHs COOPOYHOI €IUHHUIIBI;

— THIIOBOW/TPYTIIIOBOH TEXHONOTMYECKHUH IIpoLece.

Hanee moxpo6bHO U3JI0KEH MOPSIIOK aBTOMATH3HPOBAHHOTO IIPOEKTUPOBa-
HHS TEXHOJIOTUYECKOro NpolLecca Ha MpuMepax TeXNpolecca H3rOTOBJIEHHs KOp-
mycHoH neranu. [TocienoBaTenbHO BEITONHSS 3aaHus, BBl IONYYHTE HEOOXO/IH-
MBI€ HABBIKH CO3JaHUs TEXHOJIOTUH, paboThl C 3/IEKTPOHHBIMU CHPABOYHUKAMH H
(GopMHUpOBaHUS TEXHOTIOTHYECKOM JOKYMEHTALHH.




Tema 7. Komnac Bepmuxans. Ilpoexmuposarue mexnonozuuecxozo npoyecca.
Dopmuposanue nepexodos.

Crpykrypa Temsr:

1. To6aBneHue mabI0HOB TEXHOTOrHYECKIX AOKYMEHTOB B KOMILIEKT T/,

2. Pa6ota ¢ Mactepom (DOPMHUPOBaHHS TEXHOIOrHYECKOl JOKYMEHTAIUH
BEPTUKAJIb.

3. PaGora ¢ DnektpornsiM apxusom CATIP TIT BEPTHUKAJIbD.

Texnonoruyeckuit mpouece mexaHmueCKoi 00pabOTKH MpaKTHYECKH To-
ToB. K HemMy Heo6XoauMo 106aBHTE BCIIOMOTaTE b HELe ONEepalyy, Takue Kak mmpo-
MBIBKa, TPaHCIIOPTHPOBKA M yNAKOBKA, MAPKHPOBAHHE, a TAKKe HEJIOCTAIOLIY IO
OIIEPALIHIO MPHUEMOYHOT0 KOHTPOJIA. ITocie OKOHYaHMS IIpoLiecca MPOEKTHPOBAHUS
TIT Heo6xomuMO ChOPMHUPOBATH KOMILIEKT TEXHOTOIHYECKOl JOKyMEHTalluH, Ky-

7@ 6y yT BXOAUTH ONepALHOHHbIE H MapHIpyTHbIE KapThl, BEOMOCTH 060py10Ba-
HYSI U OCHACTKH.

4.3. JlabopaTopusie paGoTsi (ounas popma oGyqenns), npakTHYecKue pado-

ThbI (3204Hast opma obyuenus

—
Hopmatus Bpemenn, uac.
Homep %
N HaumenoBanne pasne- | Hanmenosanne J1aboparopHnoii Raoiiag
J1a, TeMbI paboTsl Ounas popma
TEeMbI thopma
o00yuyenHns
o0yuenus
Knaccudukauus cucrem JlaboparopHas pa6ora Ne 1.
aBTOMaTH3upoBaHHOro | Knaccubukauus cucreM asToma-
NPOCKTHPOBAHKA M CH- | TH3HPOBAHHOTO MPOEKTHPOBAHHS 1
1 CTeM /i IPOCKTHPOBa- |CHCTEM JUIs NIPOCKTHUPOBAHHA TEX- 4 -
HH3 TEXHONIOTHYECKHMX | HOJIOTMYECKMX  NPOLECCOB M0
IIPOLIECCOB. dyHKLIHOHATEBHOMY npusHaky |
COCTaBy pellaeMbIX 3aau
3D rpadmueckoe JlaGoparopHas paGora Ne 2.
MozaenupoBanue.  Bpi- | 'paduueckoe MOJIENIUPOBaHHE,
2 TONIHEHHUE MOZEIMPOBa- | BEIIOTHEHHE MOAETUPOBAHKS IHeik 8 -
HHA JIeTajled Ha OCHOBE |Ha OCHOBe qepTeska obiero Buaa
qepTexa obiiero Buaa.
Hoctpoenue paboumx JlaGoparopuas pa6ora Ne 3.
3 qepTexed jetanel Ha|IllocTpoenue pabounx yeprexeii 4 =
OCHOBE  NOCTPOEHHBIX | IeTaseil Ha OCHOBe TIOCTPOEHHBIX
Mozenek B Komnac 3D. |moneneii 8 Kommac 3D.
3D monenupoBanue JlabopartopHas pa6ota Ne 4.
4 c6opouHoro yeprexa.  |3D MoenupoBanue c60podHOro 8 )
O630p pacueTHbIx npu- Heprexa. O630p pacueTHbIX npu-
noxenuit «Komnac 3Dy. | nosxenuii «Kommac 3Dy,
Py6exHsIit konTposns Nel 2 —
YHUBepCabHBIH TEXHO- JlaGoparopnas pa6ora Ne 5
Jioruveckuii cnpasounuk | Kommac Beprukane. Untepoeiic,
5 Komnac Beprukais. OCHOBHEI€ NPHEMBI paboThL. 4 -
Hnrepoeiic, ocHoBHbIe
NpHEMBI paboTEI.




Komnac Beprukains. JlaGoparopHas pa6ora Ne 6.
INpoextuposanue Tex- Beprukans. [Tpoextuposanmue
HOJIOTHY€ECKOT0 IpoLec- TEXHOJIOTHYECKOT0 Npoliecca.
ca. DopmupoBaHue Beoz manHsIX 0 c6opouHoit eau-
MapupyTa o6paboTku. HuLe. POopMHpOBaHKe MapuIpyTa
obpabotku.
Bepruxans. ITpoektupo- JlaGoparopnas pa6ora No 7.
BaHue TeXHonoruyecko- | IIpoekrupopanue TexHOMOrHYE-
ro mnporecca. CKoro npouecca. PopmupopaHue
nepexonos. @opMupoBaHHe KOM-
TJIeKTa TEXHOJIOTHYECKO#H JOKy-
MEHTaLUH.
PyGexHb1ii KouTpons Ne2 2 -

Bcero: 48 4

4.4. UuTepakTHBHBIE 00pa3oBaTeJibHbIE TEXHOJIOTHH

Tpynoemxocts (B
Bun 3ansaTHS Hcnions3yemele akTHBHBIE B HHTEPAaKTUBHEBIE TEXHO- 4acax OT BCex
JIOTHH, METOABI M (POPMBI 06y4eHUS ayJMTOPHBIX 3a-
HATHH), yac

Jlexmus - AUCKYCCHS, IPOOIEMHAS JIEKITHS, po-

Jlexniun
CMOTp H 00CYXIeHHE BUACODIIEMOB

28

IIpo6nemuoe o6yuenue, npobeMHoe 3a1aHne, KO-
JIEKTHBHOE NIPAKTHYECKOE 33/1aHHeE, AHAIU3 KOHKPETHBIX 14
CHTyalliH, TPEHHHT, pab0Ta B MAIBIX IPyIIax

Jlaboparop-
HBIE 3aHATHS

Bcero: 42

5. METOOUYECKHUE YKA3AHUS IS OBYYAIOIUXCS
IIO OCBOEHHWIO TUCLUILINHBI

Ilpu mpocimymmBanuu neximit PCKOMEHIYETCS B KOHCIIEKTE OTMEYaTh BCe
B&XHBIC MOMEHTEI, HA KOTOPBIX 3a0CTPSIeT BHUMAHUeE IIpENIo/iaBaTeNb, B YaCTHOCTH
T€, KOTOpbIE HANPaBIIeHbl HAa KAYECTBEHHOE BhIMTOHEHE COOTBETCTBYIOIIEH 1a60-
pPaTopHO¥M paboTEI.

IperionaBarenem samianupoBato HCONBE30BaHMe IIPU 9T€HUH JIEKIUH TeX-
Hojoruu y4ebHo# muckyccuu. ITTosTomy PCKOMEHATyeTCsi (DUKCHPOBATH I cebs
MHTCPECHBIC MOMEHTEI C LENbIO UX aKTHBHOTO 0GCY KIACHHS Ha ZUCKYCCUH B KOHIIE
nekuuu. Ha mepsom samstuu mpoBomwtes BBonHas JEeKIHs 10 JUCHUILUIAHE C
YKJIOHOM Ha TE€XHOJIOTHIO €€ M3y4eHWs, OCTalIbHON JTeKIHOHHE] KypC BBIAAEeTCA
00Y4arOIKUMCs B 3]IEKTPOHHOM BHJIE JUIS CaMOCTOSTEIEHOTO U3y YeHH.

3aJ0roM Ka4ecTBEHHOTO BBIMONHEHNS] 1abOpPaTOPHEIX M NPAKTHYECKHX pa-
00T sBIITETCS CaMOCTOATENbHAS MOATOTOBKA K HIM HaKaHyHe IIyTeM ITOBTOPEHHS

10




MAaTCpHaIoB JeKIui. PekoMeHyeTcst moAroToRUTE BOIIPOCEI I10 HESICHEIM MOMEH-
TaM 1 06CyIUTh UX C [pernosaBaTeNeM B Hagase nabopaTopHOit paGoTHL.

IIpenonaBarenem 3aIUIaHUPOBAaHO NPHMEHEHUE Ha 1abOPaTOPHBIX 3aHATHSX
TCXHOJIOTH pa3BUBAOIIEHCS KooIepauuu, KOJUIEKTHBHOIO B3aMMOJIEUCTBHYS, pas3-
6opa KOHKpeTHBIX cuTyauuid. IlostoMy npusercTByertcs I'PYIIIOBOM METOX BBI-
TIOJTHeHNS JTAOOPATOPHOBIX PaGOT M 3amUTEL OT4CTOB, a TaK)Xe B3aUMOOIEHKA W
00CY)XIIeHHe Pe3yTBTATOB BEIIONTHEHIS nabopaTopHLIX paGoT.

Hist Texymero koHTpons YCHEBACMOCTH 1O O4HOH (hopMme 06yueHus pe-
TO/laBaTeieM UCTIONIBb3yeTcs GaIbHO-peHTHHTOBAs CHUCTEMA KOHTPOJISI U OLEHKH
aKaZleMueckol akTuBHOCTH. [103TOMY HacTosTenBHO PEKOMEHAyeTCS THIATeaBHO
POPabaThIBATE MaTepHall JUCIUILIHHEL TIpH CaMOCTOATENbHOM paboTe, yyacTBo-
BaTb BO BCeX (popMax o6CyXmeHus u B3aMMO/ICHCTBHS, KaK Ha JNEKIUSX, TaK U HA
N1abOPATOPHBIX 3aHATHSX B IIeJIsIX JIy4IIero OCBOGHHS MaTepHala W TONyYeHHs
BBICOKOH OLIEHKH IO PE3yIIbTaTaM OCBOECHHUS JUCLUTLITHHEL.

Brimonnenne camocrostenshoit paboTsl monpasymesaer CaMOCTOATEIBHOE
M3yYCHHE pa3lieioB QUCLMIIIHHEL, TIOArOTOBKY K 1aGOpaTOPHBIM 3aHATHSM, K py-
OEXHBIM KOHTPOIISIM (a5 oGy9aromumxcs 09O dopmeI 06yuenns), IIOJITOTOBKY K
3a4ery.

Pexomennyemas Tpymoemxocts CaMOCTOSATENBbHOM paboThl NpencTaBieHa B
Tabduie:

Pexomennyemas TPy IOEM-
KOCTb, aKaj. yac.
Haumenosanue . s
BHJ1a CaMOCTOSATENIbHON pa6oTh! Ounas dop-
dopma oby-
Ma o0yueHus
YEHHS
Camocrositensnoe H3YYeHHE TeM THCHHIIIHHDBI: 46 150
Beenenue. Knaccudukaums cucrem 4BTOMaTH3UPOBAHHOTO MPOEKTUPOBAHHUS 4 16
1 CHCTEM U1 POCKTUPOBAHMUS TEXHOIOrHYECKUX MPOLIECCOB.
3D rpaduueckoe MoJenuposanue. Brinonnenne MOJEIUPOBaHUA AeTanei Ha 4 20
OCHOBE uYepTeska obinero Buga
Ioctpoenue pabounx 4epTexeit feraneil Ha OcHOBe MIOCTPOCHHBIX MOJieNIeii B 24
Komnac 3D. 6
3D moznenupopanve c6opoyHoro ueprexa. O630p pacueTHBIX NpuTONKEHHIT 8 24
«Kommac 3Dy.
YHUBepcanbHBIH TEXHONOTHYECKHiT cnpaBovHuk Komnac Beprukans. HWHnrep- 8 18
CHC, OCHOBHBIE IIPUEMBI PaGOTHL. =l
Komnac Beprukais. IIpoextupoBanue Texnomoruyeckoro npouecca. ®opmu- 8 24
POBaHHE MapiipyTa 06paGoTKH.
Komnac Beprukais. IIpoexTupoBanue TexHoMOrMYECKOrO npouecca. @opmu- 8 24
POBaHKeE nepexooB.
IMonroroska k 11abopaTopHbIM paboTam, NpaKkTU4YecKHM paboram 48 8
(110 4 yaca Ha kaxn0e 3aHATHE)
[loaroroBka k py6esxHbim KOHTpPOJISAM 4 -
(1o 2 yaca Ha KaxIBI pyb6ex)
Boinosinenne kKoHTpoILHOI padoTel - -
IloaroroBka K 3a4ery 18 18
Bcero: 116 176
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6. ®°OHJI OUEHOYHBIX CPE/ICTB
JJISI ATTECTAIIAM IO JUCIAILIAHE

6.1. Ilepeuyens oneHOYHBIX cpeacTB

1. banbHo-peiiTunroBas crucrema KOHTPOJIA U OLICHKH aKaJeMHYECKOM aK-
TUBHOCTH 0Oy4arouxcs B KI'Y (1st ounoit hopme o0y4eHus)

2. 3ananus K 1ab0paTOpHEIM paboTam (st 04HO#H popMBI 06ydeHNS)

3. OT4eTsI CTyI€HTOB 110 1a60PaTOPHBIM pabotam (17151 04HOM (opmeI 06y-
YEHUS)

4. baHk TeCTOBBIX 3aaHUil K PyGeKHBIM KOHTpoJsiM Ne 1, No 2 (st ouHoif
(opmsl 06y4enws)

5. baHk BOIIPOCOB K 3aueTy

6.2. Cucrema 6a/LIbHO-PeliTHHIOBO# OleHKH PaGoThl CTYAeHTOB MO JUCIH-

IJIHHEe
Ounas ¢popma 06yuenns
Ne | Hammenosanue Conepxanne
Ounas popma o6yuenns
1 | Pacnpenenenue Pacnpenenenue 6amion
6aios 3a ce- Brmonuenue n
MECTpBI TI0 BH- Bun Togec: 3aIUTa OTYETOB Py6exusrit iz L
y4ebHO# | Hue nek- KOHTpOJIb 3aver
naMm y4debHoit SR i 10 J1a6OpaTOpPHBIM | KOHTpOIB Nel NoD
pa6otsl, cpokn | P : S pa6otam 5
cna4yu yqebHoit Bamns-
paborts! (1oBO- Has o 8 Ho 35 Ho 13 Jo 14 Mo 30
ASATCHA 10 CBe- OLIEHKA:
neHus1 00y4a-
P B 8 nmexumit | Jlo 5-x Gawios 3a
nepBoM y4eo- IMpume- o II-L[l;H Ifxaﬁopa'ra;l:uyro Ha 7it na6. | Ha 12-i na6.
HOM 3aHSITHH) YaHHA: Gam;y pabory (7 1.p.) pab pab
2 | Kpurepuii nepecuera 6aj- 60 1 MeHee GamoB — HEYOBIETBOPHUTEIIBHO;
JIOB B TpaIMLMOHHYIO OLEH- | 61...73 — yOBIETBOPUTENBHO;
Ky II0 MTOram paboTsl B 74... 90 — xopomo;
CEMeCTpe H 3ayeTa 91...100 — otnuanO

12




3 | Kpurepmn JIoTycKa K npo- Mg nomycka K NMpoMexyTOYHOM aTTeCTallud M0 AUCLHUIUIHHE 3a Cce-

MEXYTOYHOH aTTeCcTaluHu, MECTp, oyuarommiicsi Jo/mkeH HabpaTh Mo MToram TEKYIIETro U pybexHoro
BO3MOXKHOCTH TOJTyYEHHS KOHTposne#i He MeHee 51 Gamra. B cryuae eciu obyuatomuiics Habpan MeHee
aBTOMAaTHYECKOTO 3a4eTa 51 6amna, TO K aTTECTALMOHHBIM UCIIBITAHMAM OH He HOITyCKaeTCs.

(3¥3aMeHaIMOHHOIA OLIEHKH) Ans nonydenus 3avera Ges mpoBegeHms TIPOLENYPBI IMPOMEXKYTOYHOI
M0 THCIUIUIMHE, BO3MOX- aTTecTauuM obydarmeMycs HeoGXOomuMOo HaOpaTh B XO[e TEeKymero py-
HOCTb M0JTy4eHus GoHyc- OexHbIX KOHTpONeH He Menee 61 Gana. B sTom Clly4ae utor GamibHo oleH-
HBIX Oanor K, momyyaemoli obydqaromuMcs, onpemensercs o KOJIH4ecTBy Oaios,

HabpaHHEIX UM B XOle TEKYIIEro u pyGexHBIX KOHTpONEIA. Ilpu sTOoM, Ha
YCMOTpCHHE Tpenofiasate)is, 6aibHas OLeHKa 06YHalOmerocs MOKeT GbITh
MOBBINICHA 32 CYET NOJyYEHHA JONONHHTENBHBIX OAIOB 32 aKaJIeMHYECKYH0
aKTHBHOCTB.
O6yyarommuiics, UMeromHii NIpaBo Ha IONyYCHHE OLEHKH Oe3 mposesie-

HHA TPOLCYPHl MPOMEXKYTOYHOM aTTECTalMy, MOXKET MOBBICHTE ee myTeM
CAIaH aTTECTALMOHHOTO HCTBITAaHUS. B cllyyae nomyuenns oGygaromumes Ha
aTTECTalMOHHOM HCHBITAHUM 0 GawioB wror GanabHOM ONEHKH 1o OUCIH-
IUIMHE HE CHUXKAETCH,

3a aKajeMHYeCKyl0 aKTHBHOCTH B XONE OCBOEHHS AMCLIATITHHEL,
yHacTHe B y4eOHOM, Hay4HO-HCCIIE0BATEIbCKOM, CIIOPTHBHOM, KyIbTypHO-
TBOPYECKOil M o6InecTBeHHOH AesTensHOCTH obyyaromemycs MoryT GbiTh
HAqUCIICHEl  [IOTIONHUTENbHbIE  Gamibl.  MaKCHMAIBHOE  KONHYeCTBO
AOTOHUTEILHBIX 6aNIIIOB 32 aKaIEMHUYECKYIO AKTHBHOCTS COCTABIISIET 30.

OcHoBaHMeM /15 I0/Ty4eHUS IOTOMHUTENBHEIX Ga/LI0B ABJIAKOTCS:
- BEITIONHEHHE OTIONHUTENBHBIX 32/IaHAH [0 AUCUMILIHHE; JONOTHHTEIbHbIE
asmisl HauKCHIAOTCS NpenoaBaTenem;
- YHacTHe B TCHYEHHE CEMECTpa B Y4eOHOI, Hay4HO-HCCIICI0BATEILCKOM,
CNIOPTHBHOI, KyJIbTYPHO-TBOPYECKO# M 06IIECTBeHHOM JearensHocTH KI'Y.

4 | ®opmbl U BUIE! yye6HOMH B ciyuae ecim x npomesxyTouHOM aTTecTammn (3auety) Habpana cymma
pabotsl 11 Heycneparomux | menee 51 Ganna, obyuaromemycs Heo6xoaUMO HabpaTh HeJoCTalOlIEe KOMH-
(BOCCTAHOBMBINMXCS HA YeCTBO GA/UIOB 3a CHET BHIMONHEHHS HOMONHHTENLHBIX 3ajaHui, 10 KOHIA
Kypce 00y4enus) o6yuaro- TOCIe/IHeH (3a4€THOl) Heze ceMecTpa.

LIUXCSA IS TIONMYYeHHs JIMkBHpANHMSA akameMUYECKHX 3a[0JUKEHHOCTEH, BOSHMKINMX H3-3a pas-
HEOCTAaIOMKX GaIoB B HOCTH B Y4eOHbIX ILTaHAX NPH MEPEBOAE MM BOCCTaHOBJIEHHH, TIPOBOIUTCS
KOHLIE cemMecTpa TIyTEM BBINOTHEHHS NONONHUTENBHEIX 3ajJaHui, GopMa M 06BeM KOTOPBIX

OnpelenseTcs NpenoaBaTeseM.

6.3. Ilpouenypa onenuBanus Pe3yJIbTATOB OCBOCHHS AHCLHMILIMHBI

PyGexHBle KOHTPONH ¢ HCIONB30BaHHEM TECTOB, KOTOPBIE COCTOST U3 BO-
TPOCOB 1 BAPHAHTOB OTBETOB JUIS BhIGOpa. PekomeHmyercs mwis sToif memn me-
[10JIb30BATh CUCTEMY HMOANEPXKKHU yuebHOro mporecca KI'Y KESS mmm JIpyTHe OH-
JaliH pecypesl Microsoft Teams, Google Forms, Yandex Forms, B koTopsix MOTYT
OBITE CHOPMUPOBAHEI TECTOBEIE 3a/laHus, albTePHATHBHBIM BAPHAHTOM MOXET Te-
CTUPOBaHHE B CUCTEME ACCHUCTEHT.

B npouecce TECTHPOBaHMs 00ydYaromemycs NnpearaeTcs OTBETUTH Ha 26
(28) BompocoB U3 MpeaCcTaBIEHHOrO nepens. Komndectso 6amios B xoze pyGex-
HOT'O KOHTPOJIsi COOTBETCTBYET KOJIMYECTBY IPABHIBHBEIX OTBETOR obyudaromerocs.
Kaxnplit npaBunbHEI ¥ mONHEI OTBeT OL€HHMBaeTCs BenuuyuHoH 0,5 Gamna. Ha
OTBET IPH PyOEXHOM KOHTpOIe 00y4aromeMycsi OTBOAUTCS BpeMsi He MeHee 30
MuHYT. [IpenonaBarens onenuBaer B 6amax PE3yNbTaThl TECTHPOBAHMS KaXKIOTO
00y4arOmerocs o KOJIMYeCTBY MPABHIBHEIX OTBOTOB M 3aHOCHT B BEJOMOCTb yyYe-
Ta TEKYIIEH yCIIeBaeMOCTH.

DK3aMEH MOXeT IPOBOJUTCS B IBYX (hopmax:
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B ¢opme ycmnozo omeema no 6unemanm.

Ilepen nmpoBeneHreM KaXaoro KOHTPOJIS IIpernoiaBaTenb MpopabaThIBaeT ¢
00y4arONMMICS OCHOBHOM MaTepuall COOTBETCTBYIOIIUX Pa3/IeOB AUCIUILUIAHEI B
(opme KpaTKOM JIEKLUH-TUCKY CCHH.

Buner cocrout u3 2 Bonpocos. Konudectso 6amios 1o pe3yJsibTataM 3adera
COOTBETCTBYET IIOJHOTE OTBETa OOYYalOIIErocs Ha IOCTaBICHHEIE BOIIPOCHI U
IpUBE/ICHO B Tabiuue. Bpems, oTBogumoe o6yuaromemycs Ha IIOJITOTOBKY K YCT-
HOMY OTBeTy, coctaBiser 0,5 actpoHoMudeckoro uaca.

banbHas oneHka oTBeTa 06yJaroIerocs Ha 3aderte

Omnenka o 30

IlonuoTa otBeTa Ha Bompock! Guera 8
OanpHO# mKaie

ITosTy eI MOTHEIE OTBETHI HA Bce BONPOCH! GHIETa 25-30
Ilory4eHBI JOCTATOYHO IOJTHEIE OTBETHI HA BCE BOIIPOCEHI OmteTa 18-24
I10oJ1y4eHBI HETIOJIHEIE OTBETHI Ha BCE HJIH YacTh BOIIPOCOB OHjIETa 11-17

Iomyqers pparMenTr! 0TBETOB Ha BOIPOCH! GHiTETa MK BOIIPOCHI HE pac-

0
KPBITHI

B ¢popme mecmuposanus.

JUist 3TO¥ 1IeNM peKOMEHTyeTCs HCIIONb30BaTh CUCTEMY IOANEPKKH Y4eOHO-
ro npouecca KI'V KESS unu npyrue omnaitu pecypcsr Microsoft Teams, Google
Forms, Yandex Forms, B xoTopsrx MOTYT OBITh C)OPMHUPOBAHEI TECTOBBIE 3aaHUS,
ATbTCPHATHBHBIM BAPHAHTOM MOXXET TECTUPOBAHUE B CHCTeME ACCHCTEHT. B Ipo-
[1ecce TeCTUPOBaHus 00yJaroIeMyCs IpeUTaraeTcsi OTBETHTD Ha 26 (28) Bompocon
13 NPEJICTaBICHHOrO nepedns. Kommdectso 6ammos B xone py6GexHoro KOHTPOJIS
COOTBETCTBYET KOJHUYECTBY NPAaBUIBLHBIX OTBETOB OOyuaromierocs. Ha oTeer npu
MPOMEXYTOYHOH aTTecTanuy (3a4eTy) o6ydaromeMycst OTBOIHTCS 0,5 actpono-
MHYECKOTr'0 Yaca.

Pe3yibTatel TeKymero KoHTpoNIs yCreBaeMOCTH | 3adeTa 3aHOCSTCS TIpero-
/laBaTeIeM B SK3aMCHALHOHHYIO BEJOMOCTB, KOTOpAsi CHAETCS B OpraHM3aIlHOH-
HBIM OT/I]l HHCTHTYTA B JI€Hb 339€Ta, a TAK)KE BHICTABIISIOTCS B 3aYETHYIO KHIDKKY
obyyaromierocs.

6.4. IlpumMephbI OLEHOUHBIX CPEACTB AJIs PyOeXHBIX KOHTpOJIEl U 3a4eTa
IIpumepHbIe Bonpock! TecTa (pyGerxubiii KOHTPOJIb, MOy 1):
HucTpy™MenTsl coznanus monenu B Kommac-3D.,

WuctpymenTsI co3nanus c6opku B Kommac-3D.
WHCTpyMeHTSI co3nanms yepresxa metanu B Kommac-3D.
HNHCcTpyMeHTHI co3manus cnenudukamun B Kommac-3D.
Kak 3anaéres u ypansercs noxanenas cucrema koopauHnar (JICK)?
Ha xakux OyJIeBbIX onepanusx 0CHOBaHO TBEPAOTEIBHOE MOJIEIUPOBAHUE?
CKOIIBKO THIIOB OTlepanuii BKITIOYAeT TBEpAOTENEHOE MOJIETUPOBaHHE?
Kakue hyHKIMM BEITOTHSAIOT ScKN3 U onepanus?
ITopsnok co3manms 3cKu3a OCHOBEI?
0. Tlopsnok cosmaHust OCHOBEI meTamn?

N

i g0 il
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11.  Cas3b OpPHEHTALIMK OCHOBHI C IIIOCKOCTBIO TPOEKIIHii?
12, Tlopsnok perakTHpOBaHUS U yAAJ€HUS OCHOBBI TBEPAOTENBHON AeTanu?
[3. Tlopsnoxk nmpuKneHWBaHUS W BBIIABIUBAHUS JIIEMEHTOB TBEPJOTEILHON Jie-
Tanu?
14, Tlopsnok penakTMpOBaHMs U yIaJIeHHs 3CKHU3a 31EMEHTA TBePAOTebHOI Je-
Tanu?
15. Bupns! opuenTanuu geranu?
16.  Tlopsa0K MOCTPOEHMS OCHOBbI J€TANH BpalLleHUueM ?
I7. llopsnok peaakTMpoBaHUs U yAaleHHs OCHOBBI TBEPAOTENbHON JETAIH, [O-
CTPOEHHOH METO0M BpalleHus?
18.  IlocTpoeHue KapKacHbIX, IPOCTPAHCTBEHHBIX U TBEPAOTEIbHBIX MOJIENIEH?
19.  Tlopsanok BbIpe3aHus YeTBEPTH TBEPAOTEIbHOMH AeTann?
20.  Tlopsanok co3nanus 6a3bl JaHHBIX TBEPAOTENBHBIX JeTanei?

IIpumepHnbie Bonpockl TecTa (py6eskHbIH KOHTPOJIb, MOAY.Ib 2):
1. Kakue 0oCHOBHBIE KOMIIOHEHTBI COJIEPIKUT II1aBHOE OKHO YTC?
Nupopmanmonnoe Hanonsenue BJ] oTobpaxaercss Ha BKIaAKax CIIPaBod-
HuKa. Kakux TUIIOB OHM MOTYT OBITh B 3aBUCHMOCTH OT BK/a HHPOPMAIHH?
Kakyio cTpykTypy umeer Best uHGopMauus, xpansiuascs B bJ] cripaBoynuka?
Kako¥i MeToq npuMeHsieTcs 1)1 ITOMCcKa HeoOX0IUMOH uHpopmanuu?
Kakumu mpaBamu o61agaroT TexHonoru mpu pabore Y TC?
Yro Takoe nepeso KTD, uto oHo oToGpaxkaer?
[Tepeuncnute cTpyKTypHbIe 2neMeHTh! AepeBa TI1 1 ykaxkure UX Ha3HAYEHMe.
Jns yero ucnonsdyercs nepeso Komruiekrosanue? Kak ¢ HuM paborats?
9. HaszoBute pacyeTHble MOy M, KOTOPbIE €CTh B cucTeMe BepTukain?
0. Kak ¢ nomouibio cucreMbl BepTrkaib MOXKHO pacCcYuTaTh peXKUMBbI Pe3aHus?
1. Kak ¢ momompto cucremMsl BepTrkanb MOXKHO MPOBECTH pacyeT HOPM Bpe-
MeHH?
12, Kak ¢ momoipro cucteMbl BepTukans MOXKHO paccuuTaTh IIIOLIAIL TOBEPX-
HOCTHU JeTanu?
13.  Texmpoueccsl Kakux BUAOB MOXKHO CO31aTh B cucTeme Beprukans?
4. Kaxue nannble u3 4yepTeka MOXKHO HMIIOPTHPOBATH B TEXHOJIOTUYECKUH IPO-
1ecc?
15. Yo rakoe 6ubmuorexa KTD?
16. B xaxom (popmare co3Jal0TCs TEXHOIOIMYECKHE KAPThI?
7. YTO BXODUT B KOMILIEKT TeXHOIOTHYECKON JOKYMEHTALMH, CO3aHHbIN CPeJI-
cteamMu CATIP TTT «Beptukans»?
18.  Kak paboraer MacTtep ¢popMHUpPOBaHUS TEXHOJIOTHYECKON NOKYMEHTALIMN?
19.  Kak BHECTH U3MEHEHUs B COCTaB TEXHOJIOIMYECKON TOKYMEHTAI|K?
20.  JIns xkakux wesied UCrosb3yroT SKenoptT daiina B PDF dopmat?

o

POl S ) hnde

IIpumepHbIi nepeyeHb BONPOCOB 111 NOATOTOBKH K 3a4eTy

1. Kak MOXHO ynpaBisiTe BAAUMOCTBIO 3JIEMEHTOB MOJEIH?

15



2. llepeuncnure oneparuu GopmoobpazoBanus?

3. Hazosure TpeGoBanus, npebapisemMble K 3CKU3Y ISl ONePalyiy BbIIABIIH-
BaHWsI?

4. HazoBute TpeGoBanus, npebsBiseMble K 9CKU3Y IS ONlepal[iy BpalleHus?
5. Kakue Tpe6oBaHus MpeIbABISIOTCS IS BHIMOTHEHHS] KWHEMATHYECKUX OTle-
parun?

6.  Kakue koMaH/Ibl TO3BOJISIOT H3MEHUTH IOJIOYKEHUE BCTABIEHHBIX KOMIIO-
HEHTOB B cOOpKY?

7. Kakue xoMaHZbl MO3BOJISIOT 3a71aBaTh B3aUMHOE TIOJI0KEHHS KOMIIOHEHTOB
B cOopke?

8. Kak coznaércs pasHecénnas moaenb cOOpKu?

9 Kak Ha c60pOYHOM uepTeske, BBIMOJHEHHOM [0 MOJENH, HCKITIOYNTh U3 Pa3-

pesa JeTanu, KOTOpble He IOJKHBI LUTPUXOBAThCS ?

10. Kax ©3MeHHTBH CTHIIb IUTPUXOBKY JleTalu Ha cOOpOYHOM uepTexe?

11. HasoBure pacuerHsle MOy, KOTOpPhIE €CTh B cucTeMe Beprukanp?

12.  Kak ¢ nomouesro cucteMbl BepTHKamb MOXKHO pacCuUMUTaTh PEXKUMBI pe3a-
Hus?

13.  Kak ¢ nomoluero cucreMel BepTukanb MOKHO IPOBECTH pacyeT HOPM Bpe-
MeHH?

14. Kak ¢ nomoubto cucteMs! BepTrkane MOXHO pacCuMTaTh IOl TOBEPX-
HOCTH JeTanu?

15. Texmpoueccsl Kakux BUIOB MOXKHO CO3/1aTh B cucTeMe Beprukans?

16. VYxkaxute HazHaueHue YTC?

17. Kaxue naHHbIE U3 YepTeKa MOKHO UMIIOPTUPOBATEL B TEXHOJIOTUYECKUN
npouecc? :

18.  UYrto Takoe 6ubnnorexka KTO?

19. B kakom popmaTe co3aar0TCsl TEXHOJIOTMYECKUE KapThl?

20. Yrto BXOAMUT B KOMIUIEKT TEXHOJOTUYECKON TOKYMEHTALUH, CO3aHHbIN
cpeacrBamu CAIIP TII «Beprukanby.

6.5. ®oHJ OLIEHOYHBIX CPEACTB

[Tonueiit 6aHK 3amaHUil A1 TeKyluero, pyOeXHbIX KOHTPOJIEeH U MpoMexy-
TOYHOW aTTeCTalUH MO AUCLMUIUIMHE, 10Ka3aTeau, KPUTEPUH, LIKaJIbl OLlICHUBAHHUS
KOMIIETEHIIMH, METOIUYECKHe MaTepUualbl, ONpeaelsiouIie MMpoLeayphl OLeHHBa-
HUs 00pa30BaTeNbHBIX Pe3yJbTaTOB, MPUBEJEHBI B y4E€OHO-METOAUYECKOM KOM-
[JIEKCE TUCLUIUIMHEI.

7. OCHOBHAS 1 JOIIOJTHUTEJIBHASI YYEBHAS JIMTEPATYPA
7.1. OcHoBHasi yueOHasi JuTEpaTypa

. Dnektponnas 6ubanoreka KI'Y [DnextpoHHslil pecypc]. — Pexxum poctyna:
http://dspace.kgsu.ru/xmlui/handle/123456789/2439. — Jlata nocryna: 21.04.24.
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2. bassl manubX. B 2-x Tomax. Ku. 1. JlokaubsHble 63351 JaHHbIX: yyeOHuk / B.IT.
ArambloB. - 2- u3f., nepepal. - M.: UJI ©OPYM: UHO®PA-M. 2012. - 352 c.
3 basbl nanneIx. B 2-x ku. K. 2. PacnpeneneHusie u yJajieHHble 0a3bl JaHHBIX:
Yuebnux / B.I1. Aramsios. - M.: U]l ®OPYM: HUIL] Hndpa-M, 2013. - 272 c.

7.2. lononnuTepHas yuebuas JuTepaTypa

l. Dnexrponnas 6ubnuorexa KI'Y [DnekTpoHHBIH pecypc]. — Pexxum mocryma:
http://dspace.kgsu.ru/xmlui/handle/123456789/2439. — Jlata noctyna: 21.04.24.
2. OCHOBBI OCTPOEHHUSI ABTOMATHU3MPOBAHHBIX MHDOPMALIMOHHBIX CHCTeM: Yue6-
nuk / B.A. I'Bosnesa. W.1O. JlaBpentseBa. - M.: ]I ®OPYM: HUL] Hudpa-M,
2013.-320¢

8. Y‘{EEHO—METQHH‘IECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOU PABOTBI OBYYAIOIIUXCS

1. Kasaxos C.U. [NpuknanHele KOMIBIOTEPHbIE IPOrPaMMbl. MeTomrueckie yKasa-
HUs K BBITTOJIHCHHIO JIAOOPATOPHBIX paboT AJIs CTYAEHTOB CIIEHATbHOCTH

150202.65 u nanpasnenus 150700.62. - Kyprau: KT'Y, 2014. - 23 c.

9. PECYPCBI CETU «<MHTEPHET»,
HEOBXO/JMUMBIE JUIS1 OCBOEHUSI AU CLHMUILJIUHDBI

o

. dist.kgsu.ru - Cucrema noauepsxku yue6uoro npouecca KI'V;

10. FH®POPMALIMOHHBIE TEXHOJIOI' MU,
ITPOT'PAMMHOE OBECIIEYEHUE
N UTHO®OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI

. OBC «Jlaup»;

OBbC «KoHcynbTaHT cTyneHTan;

ObC «Znanium.comy;

«["apaHT» — cIIpaBOYHO-TIpaBOBAask CHCTEMA.

R R S

11. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHUE
JUCHUTITIINHBI

MatepuaiibHO-TeXHMYECKOe 0OecreYeH e M0 peanu3aluy JMCIUIIMHBI OCY-
LIECTBJISETCS B cOOTBeTCTBUU ¢ TpeboBanusaMu PI'OC BO mno manHoi#t o6pazosa-
TEJIbHOU Mporpamme,
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12. IJIs1 CTY AEHTOB, OBYYAIOUMXCSI C UCHOJIb30BA-
HUEM TUCTAHIMOHHBIX OBPA3OBATEJIbHBIX TEXHOJIOT Ui

IIpy Kcrnosnb30BaHMY 371EKTPOHHOTO O6YYEHHS U AUCTAHLIHOHHBIX obpasona-
TebHBIX TexHoNMorui (Janee 0 u JIOT) 3aHATUS NOTHOCTHIO MM YACTHYHO po-
BOZATCSA B pexuMe OHalH. OObeM IMCUMIUIMHBI M pacripesie/leHue Harpy3Ky Mo
BHJaM paboT coOTBETCTBYeT 1. 4.1. Pacnpenenenue 6anios COOTBETCTBYET II. 6.2
100 MOXKET OBITH U3MEHEHO B mpoliecce 00yderus. Pemenye Kaeapsl 06 UCTIONb-
3YEMBIX TEXHOJIOTUSIX M CUCTEME OLICHUBAHUS NOCTIKEHUH, 00y YaloIMXCcsl IPHHU-

MaeTcAda C Y4E€TOM MHEHU A BEAYILEro NnpernojaaBaTesid U JOBOJUTCS OO CBCICHUA 06y-
HaloUIUXCA.
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[TIPUJIOXXEHUE 1

AHHOTaIus K paboueii mporpamme JUCHUTUTAHE]

«“MH®OPMAIMOHHOE OBECHEYEHUE CHCTEM
ILTAHUPOBAHHUS TEXHOJIOTHYECKIIX
MPOLIECCOB»

obpasoBarensHOI MIPOrPaMMEI BEICIIETO 06pazoBaHuUs —
Nporpammel Gakanaspuara

15.03.01 — Mawnnoctpoenue
Hanpasnennocts:
OGopynoBanue u Texuosnorus CBapOYHOIo NPOU3BOACTBA

Tpynoemxocts nucrunnuns:: 5 3 (252 akamemuueckux qaca)
Cemectp: 7 (ounas hopma o6yuenmus), 8 (3a04Has popma 00y4eHus)
®opma npomerxyTouHoit aTTeCTallUU: 3a4YeT

Coneprxanne nucrmminms:

Pesynbratom usyuenns pucuummmns «Mupopmanronnoe obecrneyenye cu-
CTEeM [UTAHUPOBAHMS TEXHOIOTMYECKHMX MPOLECCOBY SBIISIOTCS OCBOEHHME CTYIECH-
TaMH OCHOB ITPOCKTUPOBAHUS TEXHOJIOTHYECKIX TIPOLIECCOB, COOTBETCTBYIOLIEH J10-
KyMEHTallly, cocTaB U (hopMa MpecTaBieHus KOTOpPOH ornpezensiores cTanmap-
TaMH; OCBOCHHE CIIOCOOHOCTH MOJETUPOBATH ¢ MOMOLLBIO rpadUIecKux penaKTo-
POB TEXHHYECKHX OOBEKTOB B BUJIE CBAPHbIX KOHCTPYKIMH, CBAPOYHOTO 060Dy 10-
BaHWA M IpYTHX NPUCIIOCOBNEHH I, a TAkKe TEXHOTOrHYeCKHX IIPOLECCOB C UCIIOIb-
30BaHHEM CTAHJAPTHBIX MAKETOB M CPECTB ABTOMATU3MPOBAHHOTO MPOEKTUPOBA-
HUsL. YMEHNe NIPOBOAKUTE SKCIIePUMEHTb! Ha CBapHBIX COE€MHEHHUSX IO 3aaHHBIM
METOUKaM ¢ 00paboTKOM U aHAIH30M pe3yJIbTaTOoB.
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