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1 HEJIN U 3AJAYHU OCBOEHMUSA JUCHHUIITIMHBI
1.1 Iles1b 0CBOEHHS JUCHTUILIHHDBI

HCJ'H:IO OCBOCHUA NUCHHUIUINHBI SABJIACTCA HU3YYCHHUC KOMIIBIOTCPHBIX TEXHOJIOTUH B XMMHYECKOM
MNPOMBINIJICHHOCTH W MAIIMHOCTPOCHWHW W BO3MOXHOCTH HMX IPUMCHCHHUA I KOHCTPYHUPOBAHHA
TEXHOJIOTHYCCKOI'O O60pyI[OBaHI/I}I.

1.2 3agauu ocBOeHMs JMCUMILIAHBI (MOXYJIs1)

3a1aun OCBOCHHUS AUCLUIUINHBL

- 3HaHWE OCHOBHBIX TpPEOOBaHMIA MO AKCIUTyaTallud M OOCITY)XKHBAaHUIO TEXHOJOTHYECKOTO
000pyaOBaHuUS;

- yYMEHHE TPOCKTHPOBATh MAIIWHBI, MPHBOJBI, CHCTEMBI, TEXHOJOTHYECKHE MPOIECCH C
UCIOJIb30BAaHUEM aBTOMATU3UPOBAHHBIX CUCTEM MPOECKTUPOBAHUS;

- yMeHHe pa3pabaThiBaTh 3CKHU3HBIC, TEXHUYECKHE M paboune MPOEKTHI CIOKHBIX U3ICIUH C
UCIIOJIb30BAaHUEM CPEACTB aBTOMATU3UPOBAHHOIO NMPOEKTUPOBAHUS U MEPEIOBOr0 OIbITa pa3paboTKU
KOHKYPEHTOCIIOCOOHBIX M3JIEIHH.

- BJIaJICHHE METOAAMHU pa3pabOTKH MEePCIEKTUBHBIX KOHCTPYKIIHHA.

2 MECTO JUCHHUILIAHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

VYyeOnas nucrumuiiHa «KOMIBIOTEpHbIE TEXHOJOTHH B XHUMHUYECKOW IPOMBIIUIEHHOCTH U
MaIlMHOCTPOCHUM» BKIIIOYEHAa B O00s3aTeNbHBIH IepeyeHb JUCLUIUIMH O00s3aTeIbHOM YacTu
00pa3oBaTeNbHON MPOrpaMMBbl BHE 3aBUCHUMOCTH OT €€ HarpaBleHHOCTH (mpodwist). Jucuuminaa
peanu3zyercs B cootBeTcTBUHU ¢ TpeboBanusmu ®I'OC, OIT BO u VII.

HuciunnuHa  «KoMmMnploTepHbIE  TEXHOJOTMM B XMMHUYECKOW  IPOMBILUIEHHOCTH U
MAaIIMHOCTPOCHUN» 0a3upyeTcs Ha CIeIyIoIuX JUCIUIUINHAX:

«MaremaTuuecke MEeToJbl B MHXKEHEpUN», «OCHOBBI HAyUHBIX MCCIEI0BAaHUM, OpraHU3alus U
IUTAHUPOBAHME DKCIIEPUMEHTA», «YTIPaBICHHE KaueCTBOM», « JKOHOMUUYECKHUN aHAIN3 U yNPABICHHUE
IIPOU3BOJCTBOMY», «YIpaBleHHE MpoeKTamMu», «CrneuuanbHble IJIaBbl AMHAMUKH M TPOYHOCTH
TEXHOJIOTUYECKOT0 000pyA0oBaHMs», «JlMarHOCTHKA, OOCIIy)KHBaHHE U PEMOHT TEXHOJOTHYECKOTO
o0opynoBanusy», «HanexkHOCTb, TEXHUYECKUN PUCK B CJIOKHBIX TEXHUYECKUX CUCTEMAX.

HucuuruinHa ~ «KoMIbploTepHBIE  TEXHOJIOTMHM B XHMHUYECKOM  NPOMBIIIJIEHHOCTH U
MaIIMHOCTPOCHUN»  SBJIIETCS OCHOBOIIOJIATalOIIEeW JUIsl M3YYEHUs CIEAYIOLIUX JUCLUIUIMH:
«IIpoexkTupoBaHre OOBEKTOB XMMHUYECKON MPOMBIILIEHHOCTH», «COBpEMEHHbIE U INEPCIEKTUBHBIE
KOHCTPYKLUHU 000pyA0BaHUSI XUMHUUECKON POMBILUIEHHOCTH, «MaTreMaTHuecKoe MOJIEIMPOBaHUE U
ONTUMM3ALMS  TEXHOJIOTHYECKUX  IpoueccoB», «HoOBbIE  KOHCTPYKIMOHHBIE  MaTepHalbl»,
«be3onacHas sKcityaranus MPOU3BOJCTBEHHBIX O0BEKTOBY, «IIpOEKT-MEHEIKMEHT B XUMUYECKOU
IPOMBIIIJICHHOCTH U MALIMHOCTPOEHUN», «IIpoekTupoBaHue TUIOBBIX TEXHOJIOTMYECKUX MPOLIECCOB
U3TOTOBJIEHUSI ~ XMMHUYECKOro  00OopynoBaHUs», «TeXHHKO-DKOHOMUYECKOE  IPOEKTHPOBAHUE
HPEANPUATHHA U IPOU3BOJCTBY.

Pabouas mporpamma JIUCHUIUIMHBL JUIsl UHBAJIUAOB U JIULl C OTPaHUYEHHBIMU BO3MOKHOCTSIMHU
3JI0pOBbs pa3padaTbIBaeTCs MHAMBUAYAIBHO C YUYE€TOM OCOOEHHOCTEH NMCUXO(PU3NUECKOTr0 pa3BUTHS,
MHAMBUIYAIbHBIX BO3MOXHOCTEH M COCTOSIHMSI 370POBbSl TAKMX OOYYArOIIMXCS, MO UX JUYHOMY
3asBJICHHUIO.



3 KOMIIETEHLIMY OBYYAIOIIET OCS1, ©OPMUPYEMBIE B PE3VJILTATE
OCBOEHMS JUCHUILJIMHBI (MOLYJIST)

®opmupoBanue komnereHunu OIK mucumminaamn

OIIK-§, 6, 13

Tab6muma 1

Kon
KOMIIETEHI
HH

Ha3BaHus y4eOHbIX TUCHMILIUH, MOAYJIeil, MPAKTHK YYACTBYIOUIUX B
¢opMupoBaHNM KOMIIETEHIUI, BMeCTe ¢ JaHHOH IMCUMILTUHON

Kypchl /cemecTpbl 00yYeHHUsT

1K

pc

2K

pc

1 cem

2 ceM

3 cem

4 cem

b1.b.1 MaremaTnueckue METO/Ibl B UHKEHEPUU

+

OIIK-5

b1.5.7 KoMnbroTepHBIE TEXHOJIOTHUHA B XUMHUYECKOU
IIPOMBILIIEHHOCTH ¥ MAIIMHOCTPOECHUHU

b1.b.13 Marematuueckoe MOAEIMPOBAHUE U ONITUMU3AIUS
TEXHOJIOTHYCCKHUX IIPOIIECCOB

b3./1.1 BeinonHeHue, MOAroTOBKA K MPOLEAYPE 3alIUTHI U
samura BKP

OIIK-6

b1.b.1 MaTemarndeckue METOAbl B MHKEHEPUU

b1.5.2 OcHoBBI HayYHBIX UCCIEOBAaHUM, OPraHU3aLUS U
IJIAHKPOBAHUE PKCIICPUMEHTA

b1.b.7 KoMmptoTepHble TEXHOIOTMH B XUMHUUECKON
IIPOMBILIIEHHOCTH ¥ MAIIMHOCTPOECHUHU

b1.b.13 Marematnyeckoe MOAETUPOBAHUE U ONTUMHU3ALUS
TE€XHOJIOTMYECKUX IIPOLIECCOB

b2.VY.2 Hayuno-uccnenoBatenbckas padbora

b3./1.1 BeinonHeHue, NOAroTOBKa K MPOLEAYPE 3alUThI U
3ammra BKP

OIIK-13

b1.b.7 KoMnbloTepHble TEXHOJIOTHH B XUMUUYECKOH
MIPOMBIIIICHHOCTH U MAIIMHOCTPOCHUHU

b1.5.13 MaremaTu4eckoe MOJICTUPOBAHUE M ONITUMH3AIUS
TEXHOJOTHYECKHUX MPOIECCOB

b2.VY.2 HayuyHo-uccnenoBatensckas pabota

b3./1.1 BeinonHenue, NoAroToBKa K NpoLeIype 3alUThl U
zammura BKP




[NEPEYEHD INTAHUPYEMBIX PE3VJIbTATOB OBYUEHUA 110 JUCHUIIJIMHE,
COOTHECEHHBIX C INTAHUPYEMbBIMU PE3VIIbTATAMUN OCBOEHUA OIT

Tabmuma 2

Ilepeyenn MiIaHMpPyeMbIX pPe3yJIbTATOB 00yUeHHS M0 JUCHUIINHE, COOTHECEHHBIX C
IUIAHUPYEMBbIMH pPe3y/JIbTaTaAMU OCBOCHHUS

Koa n OneHo4HbIE CPEeCTBA
Koa n HANMEHOBaHHe
IInanupyemsie pe3yjbTaTbl 00y4eHHUs 110 IIpomexy-
HaMMeHOBaHMe MHAUKATOPA Texkyuiero o
JAUCHUIIIHHE TOYHOHU
KOMIIETCHIIMHA JOCTHIKCHU A KOHTPOJIA
aTTeCTalluu
KOMIICTCHIIMHA
OIIK-5 MOIIK-5.1. 3HaTh YMeTb Baagers Bomnpocs! st Kommnexr
Crocobex [TpuMeHseT METOABl | METOIMKY HPUMEHSTh METO/I0JIOTHeH cobeceloBaHus | BOIPOCOB IS
pa3pa6aTblBaTb %4 peH-lIfH:Iﬂ pOTrpaMMHO- OpraHu3aluu IpH cade caauu
- HPHKIIATHBIX
AHATHTHYeCKHe u  PPOTPAMMHO p TEXHUYECKHE BBITIOJTHEHUS OTYETOB IO 9K3aMeHa
TeXHUYECKUe MaTeMaTUieCKuX | cpemcTBa uIst MAaIIUHHBIX 71a00paTOPHEIM
YHCIICHHBIE 33134
cpencTa > BBITIOTHEHUS pacueTos paboTtam
METO/IBI ITpH BLITIOJTHEHHSI TIPUMCHSACMBIX pacueTos npu
CO31aHNn pacyeToB mpu TIpH pactere IPOEKTHPOBAHUH
MaTEMaTHIECKHX  [1pOeKTHPOBAHHH. TCXgOHOF“%CKOF
o BaHHsI
MOJEJIEN MalllvH, 0 0DOPYyAOBAHMA,
COCTaB
TIpUBOJIOB, HpOrPaMMHO-
obopynoBaHusl, TEXHHYECKHUX
CHCTEM, CpeICTB
TEXHOJIOTUYECKUX
IponecccoB
pomt MOIIK-5.2. 3HaTh YMmeTh Baaners
DopmyHpyeT 1 CHOCOBE d)orgmynnposan, HpaBUIIAMH
0OOCHOBBIBAET YTIPOLIEHHST U OOOCHOBBIBATE | TOCTAHOBKH 3a7a4
TIPOILAOIIHE
YIIPOIIAIOIUE CIIOXKHBIX 3a]1a4, yHpolIarout MOJETUPOBAHUS
[OIYICHHS TIPH oIpesieneHus AOIYIICHHA
[TOCTAHOBKE HaYallbHBIX U
Bagay IPaHUYHBIX
MOJEJIMPOBaHUS yCIoBUH
MOIIK-5.3. 3HaTh Vmerp Baaners
DopMupyeT METO/IOJIOTHIO COCTaBIISITH OJIOK- npHeMaMu
ANTOpUTMEI permnenusi| GopMyIHpoBKH CXEMBI PEIICHUA | (hopMyIUPOBKH
CTaHIapTHBIX AJIFOPUTMOB CTaHJIAPTHBIX AJITOPUTMOB
npodeccuoHanbHprx | PELICHS npodeccHoHaNbH
Bajgaq CTaHAapPTHBIX bIX 3a1a4
3a1a4
NOIIK-5.4. 3nate Ymers Baagern
CocraBisier METOIBI COCTaBIIATH HABBIKAMH 3aIHCH
MaTeMaTHIecKoe ;/Ia;?M;;FI/I‘{eCKOFO MaTEMaTHICCKOC | TpmoBBIX
HaJn3a u
OUHCAHME OCHOBHBIX | ONHCaHHE AITOPUTMOB
TEXHOJIOTMYECKUX AP OCHOBHBIX
MPOLECCOB U TEXHOJOTHYECKU
00OpyIOBaHUS X IIPOLIECCOB 1
000opy10BaHKS
M
OIIK-6 MOIIK-6.1. 3HaTh YMmers Baaners Bomnpocer gns Kommnexr
Cniocoben BHaeT BO3MOXKHOCTH | BO3MOXHOCTH OpPraHu30BbIBaTh | MOCTATOYHBIMHU co0eceoBaHUs | BOIPOCOB IS
HCTIONB30BaTh MPOrPaMMHOTO IIPOTpaMMHOro TIOHCK HaBBIKaMH IpH craue cna4u
COBPEMEHHBIE pbecrieueHus u obecrieuennss ¥ | MHQOPMALMH, B | hagory ¢ OTYETOB 10 JK3aMeHa
HH(QOPMAIIMOHHO-  [TEXHHUYECKUX zg);?::mﬂx Eg g dég;%l/éOHaHB TEeXHUYECKHMH 71a00paTOPHEIM
KOMMYHHKAIIMOHHBI [CPEJICTB HHGOPMALHOHHO- CpEeICTBAaMHU U paboTtam
€ TCXHOJIOI'HH, l/IHq)OpMaLlI/IOHHO- KOMMYHHUKAI[MOHH KOMMYHUKAITUOH
riaobasbHbIe KOMMYHHKAIMOHHBIX| 1ix  cucTeM  JuIs HBIMH CHCTEMaMH
I/IH(I)OpMaL[I/IOHHLIe CUCTEM OpraHu3aluu JUIA OpraHu3anuu
Pecypchl B HAy4HO- |17 OpTaHU3aIMU HOHCKa TIOMCKa
HCCIIEI0BaTENbCKOM  [TIoMcKa HHpopManuu| UHOpMaMH B uHpopMaIyH B
JIEATENBHOCTH B ngoq)eCCHOHaﬂBH npodeccnoHaIbH
npodeccronansoii | O cdepe oii cepe
chepe




M OIIK-6.3. 3Hath Ymernb Buaanern
Ocy1mecTBisier IpUeMBbl TI0A00pa | OCYIIECTBISTH HaBbIKAMHU
OWCK M TIPOBEPKY | H U3YYCHUS | moabop U MOKMCK | MPOBEPKH
HOBBIX TeXHHueckux | HH(OpManmu, uH(bOpMaIUK B JIOCTOBEPHOCTH
pelieH il Ha OCHOBe | PA3MELICHHOH B | ryoGambHBIX uHbopmarIuu o
[ox6opa 1 u3ydenns | MTOOATBHBIX UH(POPMAIIMOHHBI | HOBBIX
MHpOPMAIIUH, HHOPMALHOHHBL | ¥ hecypcax TEXHUIECKHMX
pa3MelIeHHOH B X pecypeax PpeLIeHUsIX
r1o6aIbHBIX
MH(OPMALOHHBIX
pecypcax
3HaTh
MOIIK-6.4. VIPHHLHIIE! Ymersn Baagers
HCIOJIb30BaHUS
Mcnonp3yer wr(opMarHomHo- CTIOIb30BATS MPUHIMIIAMA
MH(OPMaLHOHHO- KOMMYHHKALIHOHH UH(POPMALIMOHHO | HCHOJIb30BAHUS
KOMMYHHKAIMOHHBIC| hIx ¥ LH(POBBIX | - uHHOPMALMOHHO-
W 1 (pOBEIE TEXHOJIOT Ui B | KOMMYHHKAIIMOH | KOMMYHHKAI[HOHH
T€XHOJIOTHI Hay4HO- HbIe ¥ HU(POBBIC | BIX U HUPPOBBIX
B HaY4YHO- UCCICMOBATENILCK | TEeXHOJIOTHHU B TEXHOJIOTUH B
uccnenoBarenbekon | OM ACATEIBHOCTH | yayypo- HAY4HO-
nesTenbHOCTH HCCIIEJOBATENBCK | HCCIIENOBATENBCKO
O IEATEIbHOCTU | M NEATENbHOCTH
OIIK-13 MOIIK-13.1. 3HaThL YMeTh Buaanernb Bormpocsr miis Kommiekr
CrocobeH AHATU3HPYET HepeueHb [POBOJHTH aHATN3 | HpHEMaMHU cobeceoBaHMsl | BOIPOCOB IS
paspaGaTbiBaTh poBbIe ggggﬁ:xg{}i&rﬁ ITOPUTMOB Al | HPOBEJCHUS IpHU claue caa4u
W IPHMEHSTH MpOrpaMMsbl 1 MpHHITIATHEE OLICHKH aHanmsa OTYETOB MO JK3aMeHa
ATITOPUTMBI JIIS paboTocmnocobHo | mudpoBBIX 71a60paTOPHBIM
COBPCMCHHRIC CO3aHMsA U ATOPHTMBI A cTH HpOrpaMm u paboram
uHpposbe OLICHKH gzzlll;}gm " TEXHOJIOTHYECKH | alrOPUTMOB JUIS
IIporpamMMbl PaboToCOCOGHOCTH | paGoTocrocobHOC | X MALIMH CO3/IaHMS M OLCHKH
TIIPOCKTUPOBAHUS  [reXHOJIOTHYECKUX ™ 00opynoBaHHS paborocmocoOHOCT
TEXHOJIOTUYECKUX MalivH U TEXHOJIOTMYECKUX u
MAallluH U 000pyTOBaHUS MalyuH 1 TEXHOJIOTMYCCKHUX
000pyI0BaHHUS, obopy roBaHus MAIHH 7
AITOPUTMBI obopysioBaris
MOACIHPOBANIA o MK-13.2. 3narp YMeTb
ux PaspabaTsiBaeT TIPHHIIATIBT pa3zpabaThIBaTh Buagers
paboThI 1 AT OPUTMBI %?IETEIZJ;Z:IAH: aIrOPUTMBL MeTOoaMu
HCIBITaHMA HX MOIETPOBAHUSI MOJENNPOBAHKs | Pa3paboOTKu
paboTocnocoOHOC  paGoTs: paspaloTiH paboThl JITOPUTMOB
AITOPUTMOB
™ TEXHOJIOTHYECKOTO | MonenupoBaHus TEXHOJIOTHYECKOT' | PacueToB
00OpyIOBaHUS paboThI 0 000pyI0BaHHS
TEXHOJIOTMYECKOT
0 000pyIOBaHHUS
MOIIK-13.3. 3uats Ymers
BrimonuseT CIOCOOBI OLEHKH MNpOBOJIUTH Buaanernb
KpUTHUeCKuii anany3| SACKBATHOCTH Iponenypy HaBBIKAMH OLIEHKH
pE3yJILTATOB, gzzzgigiTOB Eéﬁ;ﬁ:ﬁﬁ?ﬁguﬂﬂ a7IeKBaTHOCTH
MOJIyYEHHBIX Ha ’ pa3paboTaHHBIX
MOJIy4CHHBIX Ha
OCHOBE AIrOPUTMOB

MAIIWHHBIX PaCYETOB

OCHOBE
MallIHHHbIX
pacyeToB




4. CTPYKTYPA U COAEP KAHUE JUCIUITJIMHBbI
4.1 Pacnipeaesienne TPy10éMKOCTH AUCUMILIMHBI IO BUAaM padoT o ceMecTpam

OO6mmas TpyJ0€MKOCTh JUCIUIUIMHBI COCTABIISIET 252 yacoB / 7 3a4.e/I.
Pacrnipenenenne yacoB 1o BuaaM paboT ceMecTpaMm MpeacTaBIeHo B Ta0l. 3.
CDOpMaT I/IS}"—IeHI/IfI OUCIHUIIINHBI. C UCIIOJIB30BAHUECM DJICMCHTOB BJ'IGKTI)OHHOFO O6y‘I€HI/I${

Ta6muna 3

PacnpenesieHue TPyA10€MKOCTH JUCHUIJIMHBI 10 BUAAM PadoT 1Mo ceMecTpam
JJIS CTYJIEHTOB OYHOM M 0YHO-32049HOI (popMbI 00yUeHUs

Bup y4eOHoii padboThI 1 kypc, 2 cemectp
Koxn-Bo vacos
1. KonTakTHasg paboTa 00ydaroLIuXcs C MpernoiaBaTesieM 92
(o BuAam y4eOHBIX 3aHATHI) (BCEr0), B TOM YHCIIE:
1.1. AynutopHsle 3aHATHS (BCEro), B TOM YHUCIIE: 85
- nexruu (J1) 34
- maboparopubie padboTsl (JIP) 51

- npaktudeckue 3ansatus (I13) -

- npakTukyMmsI (I1)

1.2. BHeayautopHble 3aHATHS (BCEro), B TOM YHCJIE:

- TPYHIIOBBIC KOHCYJIbTAlUU 110 JUCHUIIJIMHE

N W Q

- TPYNIOBbIE KOHCYIbTAIUHU IO MPOMEKYTOUHOU
aTTecTanuu (3K3aMeH)

WHAWBUIyaTbHAs paboTa mpenoiaBaTes
¢ 00yUaroIMmcst:
- 110 MPOCKTUPOBAHUIO: TTPOEKT (paboTa)
- 110 BbINoJiHEHUIO PT'P 2
- 1o BeImoyiHeHuto KP
- 110 COCTaBJICHHIO pedepara (JIoKIaaa, rcce)

2. CamocrositenbHas padota cryaenra (CPC) (Bcero) 124

Bun npoMexxyTOYHOM aTTecTanuu DK3aMeH
(xoHTpOIH 36)

OOw1ast TpyA0E€MKOCTh, YaChl/3a4ETHBIE €AMHUIIBI 252/7




4.2 Conepxxanue TMCUUIIMHBI, CTPYKTYPUPOBAHHOE 10 TeMaM

Tabnuua 4
Conep:xxanue TUCHHUILUIUHBI, CTPYKTYPHMPOBAHHOE 110 TEMAM, ISl CTYIEHTOB OYHOI'0 M 0YHO0-32049HOI0 00yUeHUs
MnaHupyemble HanmenoBanue Tem Busl yue6HO# pabOTEI HanmenoBanue Peanuzanus HanmenoBanu
(KoHTpoAMpyeMbie) KonTaktHas HCTIONB3YEMBIX B paMKax e
pesy/bTaThl pabota - Bun CPC AKTUBHBIX H npaKTHiec- paspaboraH-
2 WHTEPAKTUB- KOMH HOTO
. g = HBIX MMOATOTOBKU | AJIIEKTPOHHOTO
ocBoeHuA: o £ = o0Opa3oBareib- (Tpymoem- Kypca
< o z § p py. yp
koaYK;OMK; MK ) Z g 2 g S5 HBIX KOCTb B yacax) | (TpyAoeMKOCT
o s x| 2 Tl ge R TEXHOJIOTHH b B yacax)
s | S5 =8| 227
Y UHAUKATOPbI = | & ;[..'; > E g g g
AOCTWKEHUA £ |g¢e| & = R &
KOMMeTeHLMin = SalRs|0aYg
2 ceMecTp
OIIK-5 1. Beegenue. 3a1a4y ¥ OCHOBHBIE 4 6 - YTEHHUE ColecenoBanue Koncnoexr
MNOIIK-5.1 MOHSATHUS AUCHUILIHHBI JIATEPATYPHI, , TECTUPOBAHME b (990071071
HOIIK-5.2 Tema 1.1. Hudopmamms  Kak PEKOMEHJOBaHHOU
NOIIK-5.3 BaKHEHIITHIT pecypc B 0 Kypcy:
NOIIK-5.4 MIPOU3BOACTBEHHBIX npoleccax 6.1.1. cTp.10-26;
MAaIIMHOCTPOeHUsA.  KoMIibroTepHbIe - IOJrOTOBKA K
texnonorun  (KT) kak  wacte TECTUPOBAHUIO.
OIIK-6 MH(OPMAITMOHHBIX TEXHOJIOTHH.
HOIHK-6.1 OCHOBHBIE 3JIEMEHTHI KT -
HNOIIK-6.2 MepCOHALHBIC KOMIIBIOTEPHI,
HOIIK-6.3 nepudepuiiabie YCTpOMCTBa,
HOIIK-6.4 JIOKAJIbHBIE u rJ100ajIbHbIC
BBIUMCIIUTEIIBHBIC CETH, IPOTPAMMHOE
OIIK-13 obecneuenue (I10).
HUOTIK-13.1 Tema 1.2. daxkTopsl, BAUSOLINE HA
HOTIK-13.2 MOBBIIICHHE IPOU3BOAUTEIIHBHOCTH
MOITK-13.3 TpyZa 3a cueT npuMmeneHus KT.




MnaHupyemble HaumenoBanue tem Buapl yue6HOM pabOThI HaumenoBanue Peanuzanuss | HaumenoBaHu
(KOHTpoAMpyeMbie) KonTakTHas HCIOJIB3YEMBIX B paMKax e
pesyALTaTbI pabora - Bun CPC AKTUBHBIX U npaKTHiec- paspaboraH-
S MHTEPaKTUB- KOH HOTO
. g = HBIX MIOATOTOBKH | 3JIEKTPOHHOTO
0CBOEHMA: s g 6 i .
% @ E g oOpa3zoBareib (Tpymoem Kypca
koaYK;ONK; MK g Z g Z g S5 HBIX KOCTb B yacax) | (TpyJoeMKOCT
- o x| 2 Tl ge R TEXHOJIOTUH b B Yacax)
S | 55| =8| £5°7
M UHAUKATOPbI § S E % z § £ o
[OCTUXKEHUSA § 8¢ & = 3% E-j
KOMNeTeHLUi S [Fe|RFA0ag
2. KomnbloTepHble TeXHOJIOTHH IpH | 4 12 - YTEHUE Cobecenosanue, Koncnekr
NpoBeAeHUH HAYYHO- JIUTEPATypPHI, TECTUPOBAHUE KL
HcceJIe0BaTeIbCKUX padoT PEKOMEHI0BaHHOM
Tema 2.1. COop u 06paboTka HAyIHO- 0 Kypcy:
TEXHUYECKOMN nH(pOpPMAITIH. 6.1.1. cTp.27-116;
[puxmagnoe 11O mns paboTsl B ceTn - IOATrOTOBKA K
Internet, paboThI C Hay4HO- TECTUPOBAHMUIO,
TEXHUYECKUM  TEKCTOM, CHCTEMBbI - IOATOTOBKA K
pacrio3HaBaHUs TEKCTa, nabopaTopHOH
aBTOMAaTU3HMPOBAHHOTO MEPEBOA. pabote
Tewma 2.2. Ilpumenenue KT B
TEOPETUYECKUX U
9KCIEPUMEHTANIBHBIX HCCIETOBAHMSIX,
JUTS MOJIETTMPOBAHUS MIPOLIECCOB U
00BeKTOB, 00PaOOTKH 1 OPOPMITEHUS
pe3yJIbTaTOB UCCIIEIOBAHUM.
Jlabopamopnas paboma:
H3yuenue memodos 6
NPOCPAMMUPOBANUS UHIHCEHEPHBIX
pacyemos
3. Co3ganne W HCHOJIb30BaHHMe 0a3 | & 20 - U3y4YeHHE CobecenoBanue, Koncnexr
JaHHBIX B MAIIMHOCTPOECHHH JIMTEPATYPHI, TECTUPOBAHUC JeKIHH
Tema 3.1. bBa3el maHHBIX W HX PEKOMEHIOBAaHHOM
Pa3HOBUIHOCTH. CucreMbl 110 Kypcy:
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MnaHupyemble HaumenoBanue tem Buapl yue6HOM pabOThI HaumenoBanue Peanuzanuss | HaumenoBaHu
(KOHTponMpyeMble) KOHTaKTHafI I/ICHOHB3yeMLIX B paMKaX (]
abota Bun CPC AKTUBHBIX U MIpaKTHYec- azpaboTaH-
pesynbTathbl P ® A paxTH pasp
S WHTEPAKTUB- KOH HOTO
= HBIX MOJTOTOBKU | 3JIEKTPOHHOTO
OCBOEHMUA: g =
% @ E g o0Opa3zoBareib- (Tpymoem- Kypca
) g 9 HBIX KOCTb B 4acax TPYJAOEMKOCT
KoAYK;OMK; MK 8 |Eg| 8z 82 5 ) | (Tpy.
sr| g7 | g¢& & TEXHOJIOTUH b B 4acax)
= | 5| EE| ESF
= 2 5| o 8 g
M UHAMKATOPbI =1 SE| EE| 8eQ
=) = 1)
DOCTMXKEHUS 2 | Q8| S| 2~
; = |mE&|E§|CAY
KoMneTeHUuuun 0 ~
ynpasieHus 6azamu ngaHHbx (CYB/). 6.1.1. ctp.117-218;
0O0630p pazmmuabix CYBJl. bassr - TIOJTOTOBKA K
3HAHUH, UX Ha3HAUECHUE U CIIOCOOBI TECTUPOBAHUIO;
peanm3anmu.  ba3el  3HaHWE W - oopmITeHHE
WCKYCCTBEHHBIH WHTEIIEKT. oT4eTa o
Tema 3.2. DKcriepTHBIE CUCTEMBI U UX nabopaTtopHoi
MPUMEHEHUS B MAITUHOCTPOCHUH paborte,
Jlabopamopnas paboma: 12 - IOATOTOBKA K
H3zyuenue ocnos pabomot ¢ CYBJ] cobecemoBaHuIO 110
0003HaYEHHBIM
BOITPOCAM.
4. ABTOMATH3AlHs UHKEHEPHBIX 10 30 - I3y4YeHne CobecenoBanue, Koncnekr
pacyeToB B MAIIMHOCTPOEHHUH JIMTEPaTyphI, TECTHPOBAHUE JeKIHH
Tema 4.1. O630p 110 nys nmpoBeneHus PEKOMEHJOBaHHOMN
WH)XXEHEPHBIX pacdeToB. [Ipumenenne 0 Kypcy:

Excel JUTA aBTOMAaTHU3aILMNA
WHXEHEPHBIX pacueToB pu
KOHCTPYKTOPCKO-TEXHOJIOTHUECKOH
MOATOTOBKE IMPOU3BO/ICTBA.

Tewma 4.2. Ilpumenenue
CHEeUUAIN3UPOBAHHBIX POIPAMMHBIX
KOMIUIEKCOB (TIPUIIOKEHHUS
KOMIIAC, T-FLEX, nanoCAD,
CIIPYT u t.1n.). Umnopro3amenienue
Ha PBIHKE KOMIIBIOTEPHBIX

6.1.1. cTp.219-319;
- MOJITOTOBKA K
TECTHPOBAHHUIO;

- oopmIIeHHE
oT4era o
nmabopaTopHOU
paboTe, TOTrOTOBKA
K co0eceJ0BaHHIO
Mo 0003HAYCHHBIM
BOIIPOCAM.
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Jlabopamopnas paboma:
H3yuenue cucmemoi
aA8MOMAMU3UPOBAHHO20
KOHCMPYUupo8ausi u paboma 8
cucmeme KOMIIAC-3D

MnaHupyemble HaumenoBanue tem Buapl yue6HOM pabOThI HaumenoBanue Peanuzanuss | HaumenoBaHu
(KOHTponMpyeMble) KOHTaKTHafI HCIMOJIb3YCMbIX B paMKax €
Bug CPC AKTUBHBIX U MpaKTHJec- a3paboTaH-
pesyabTaTtbl pabora = o paKtir pasp
;: WHTCPAKTHUB- KOoHn HOT'O
% = HBIX MOJTOTOBKU | 3JIEKTPOHHOTO
OCBOEHMUSA: g g
% 2 z g o0Opa3zoBareib- (Tpymoem- Kypca
(3] = HBIX KOCTbh B Hacax T OCMKOCT
KoAYK;OMK; MK 8 | Eg|gs|2¢g, 5 ) | (tpyn
o) S = | 2 &S & TEXHOJIOTHH b B 4acax)
£ = - = > S o
= s 2| EE| 5 a2
MU UHAMKATOPbI § S EE| 8k o
(=] = (=]
AOCTWKEHUA £ | g¢| S| 28~
A = |S & E8|0&¢
KoMneTeHUuuun 0 ~
TEXHOJIOTHIA. 24
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MnaHupyemble HaumenoBanue tem Buapl yue6HOM pabOThI HaumenoBanue Peanuzanuss | HaumenoBaHu
(KoHTponMpyeMble) KonTakTHas HCIIONB3YEMBIX B paMKax e
pesyALTaTbI pabora - Bun CPC AKTUBHBIX U npaKTHiec- paspaboraH-
;2 WHTCPAKTHUB- Kou HOIo
. &= HBIX MOJTOTOBKU | 3JIEKTPOHHOTO
0ocBoeHNA: o z 2 o0Opa3oBareb- ( 0eM- Kypca
< e 2 g P TPYA yYp
koaYK;ONK; MK g Z g Z g S5 HBIX KOCTb B yacax) | (TpyJoeMKOCT
o s x| & Tl ge R TEXHOJIOTUH b B 4acax)
S | 55| =EE| 57
M UHAUKATOPbI § S g g = 4 g o
AOCTWKEHUA £ |g¢e| & E R &
KOMMeTeHLMin = SalRs|0ag
5. NH:keHepHBI aHAIN3 U 8 20 - U3y4YEHUe Brinonuenue Koncnekr
ABTOMATH3allNA NPOCKTHPOBAHNA B JIUTEPATypPHIL, TECTOB, OTYET O KL
MAIIMHOCTPOCHUH PEKOMEHIOBAHHOM nmabopaTopHOM
Tema 5.1. [onsarue 0 o Kypcy pabore,
CAD/CAM/CAE-cucremax, 6.1.1. cTp.320-456; cobece0BaHKe
CpPaBHUTENBHBIN  0030p. CucCTeMbI - IIOJATOTOBKA K
TEOMETPUYECKOTO  MOJICIIUPOBAHUS. TECTUPOBAHUIO;
CucremMbpl  WHXEHEPHOTO  aHaNH3a - oopmIteHNE
METOAOM KOHCYHBIX JJIEMCHTOB. oT4yeTa O
Tema 5.2. Cucremsl nabopaTopHoi
ABTOMAaTU3WPOBAHHOTO MTPOU3BOJICTBA. paboTe, MOATOTOBKA
CucTeMsl yrpaBiIeHUS JaHHBIMU 00 K coOeceI0BaHUIo
n3nenuu. CeTeBasi paboTa HaJ 10 0003HAYCHHBIM
npoektoM. KomnbroTepHo- BOIIPOCaM.
WHTETPUPOBAHHOE TPOU3BOICTRO.
Jlabopamopnas paboma: 9
H3zyuenue eozmoorcnocmei CAIIP TI1
CIIPYT
Bremonnenne PI'P 36 Otuer o
BBIIIOJTHCHU U
PT'P
NUTOI'O no aucuumiaune | 34 51 124
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5 TEKYIIUA KOHTPOJIb YCIIEBAEMOCTH U ITIPOMEKYTOUYHASI
ATTECTALIIUA IO UTOI'AM OCBOEHMUSA JUCIIUIIJIMHBI.

5.1. TunoBble KOHTPOJbHbIE 3aJaHUSI WM HHble MAaTEePHAJIbl, HEOOXOAMMbIE ISl OLEHKH
3HAHUI, YMEHUd 1 HABBIKOB M (WJIH) ONBITA 1eATEJIbHOCTH

TeMmbl 12a00paTOPHBIX padoT

Jlabopamopnas paooma Nel
H3yuenue memo0oe npozpamMmuposanus UHHCEHEPHIX PACHEN 08

KonTpoJbHbIe BOpoCHI K J1a0opaTopHOii padoTe
1. OcoOeHHOCTH MpoLEecca MPOEKTUPOBAHMS, ONPEAEIAIOIINE HEO0X0IUMOCTh UCIIOIb30BaHUS
KOMIIBIOTEPHBIX TEXHOJIOTHUH.
2. Hcropus pa3BUTHS KOMIBIOTEPHBIX TEXHOJOTHHA B MAIIMHOCTPOCHHH.
3. TpebGoBaHusi K aBTOMAaTU3UPOBAHHOW cHucTeMe WH(POPMALMOHHOTO obecreueHus. THIb
MH(OPMaLIMOHHO-TIOUCKOBBIX CUCTEM
4. CTpyKTypa MaTeMaTHUECKOro odecreueHusi KOMIbIOTEPHBIX TEXHOJIOTUI

Jlabopamopuas paboma N2
H3yuenue ocrnoe pavomut ¢c CYB/T

KonTpoabHble BOIpockl K J1adopaTopHoii padore

1. MonynpHO€ MOCTPOEHUE MAaTEMaTHUECKOr0 00eCIeYeHUsI KOMITbIOTEPHBIX TEXHOJIOTHH, ero
JIOCTOMHCTBA

2. MopnynpHasi CTPYKTypa MpOrpaMMHOIO OOECIeYeHHs] KOMIBIOTEPHBIX TEXHOJOTHUH.
Hasnauenue mozayneil. Bubamoreku BHIYMCIUTENIBHBIX MOIYJIEH.

3. Hndopmanmonnoe o0ecrieueHue KOMITBIOTEPHBIX TEXHOJIOTU. bubnuoreku
MH(OPMaLIMOHHOTO 00eCTIeYeHHUSI

4. TloaroroBka JaHHBIX U MOUCK MH(OpMAIMK B 6a3e TaHHBIX.

Jlabopamopuas pavoma Ne3
H3yuenue cucmemol agmomamusupoeantoz0 KOHCMPYUPOBAHUA U padoma 6 cucmeme
KOMIIAC-3D

KonTpoJbHbIe BOPOCHI K J1a0opaTopHOi padoTe
1. Meroasl ¢popMupoBaHUS M300paKeHHU Ha deprexax. O0MacTH MaTeMaTHKH, HA KOTOPHIX
OCHOBAHO F€OMETPUUECKOE MOJEIUPOBAHHE
['enepupyronuii meroa GpopmupoBaHus H300pakeHUN
KoppexkTtupopanue rpadguueckux nzodpaxenuid. Onepaunnu U3MEHEHHUS TONOJIOTHU
BapuaHnTHBIl METOA IPOEKTUPOBAHUS J€TaIEH
CpaBHuUTENBbHASA OLICHKA T€HEPUPYIOIIETO U BAPUAHTHOI'O METO0B
TpexmepHoe reomeTpuyecKoe MOJeNupoBaHue O00bekTOB. Ero mnpeumymiectBa Haj
JByXMEPHBIM

SRR

Jlabopamopnas paboma Nod
H3zyuenue eozmorcnocmeii CAIIP TII CIIPYT

KouTpoJjibHbIe BONPOCHI K J1a00paTOpHOii padoTe
1. PoJib KOMIIBIOTEPHBIX TEXHOJIOTHIA B MAIIMHOCTPOUTEIBHOM oTpaciiu. Pemaemble 3anaun

15



2. llporpaMMHBIE KOMIIJIEKCHI, OPUEHTUPOBAHHBIE HA PELIEHUE 3a/1a4 MAIIMHOCTPOUTEIBLHOTO
npoduns

3. lpuxiagHoii maker mporpamMm g MamuHocTpoeHus «lonbperpum». CrpykTypa,
cnenuduka paboThl, perraeMble 3a1a41 1 METOAMKA UCTIOJIb30BAHMS

4. TlpuxnagHoit maker nporpamm «Jlomman». CTpykTypa, cneuuduka paOoThl, periaemble
3a/1a4M ¥ METO/IMKA UCIIOJIb30BAHUS

5. Tlpuknaanoit naket nporpamm «CIIPYT-TII». CtpykTypa, cienuduka padboThl, periaeMble
3a/1a4M ¥ METOJIMKA UCIOJIb30BaHUS

5.2. Onucanue mnokasarejleidl M KPUTEPHEB KOHTPOJIA YCHEBAEMOCTH, ONHMCAHHE IIKAJ
OLICHUBAHMS

Jl7is OLIEHKM 3HAaHWIA, YMEHUH, HaBBIKOB M (POPMHUPOBAHUS KOMIIETEHIIUU IO NUCIUIUIMHE
MpUMEHsETCS O0aTbHO-PEHTHHTOBAsT CUCTEMa KOHTPOJISI M OLIEHKH YCIIEBAEMOCTH OOYYarOIIUXCs
OuHOW (OopMBI U TpAAUIMOHHAS CHCTEMa KOHTPOJIS M OICHKH YCIIEBAEMOCTH OOYYaroIIMXCs
3a0uHO# opmbl. OCHOBHBIE TPeOOBaHUS OATIBHO-PEUTUHTOBOM CUCTEMBI IO TUCHUTIINHE U IITKaja
OILICHUBAHUS MIPUBEICHBI B TAOIHIIAX.

Tab6muua 5
TpeOoBanus 0aJIbHO-PEITUHTOBOM CUCTEMBbI 110 TUCUUIJIMHE
MaxkcumalibHbIe OalIbl 32 OB [ rpadubie
KonnuectBo
paboTHI OauIBl
Buner pabot TIOJIBUJIOB
1 2 3 4 3a HapymieHue
paboThI
CPOKOB CJIauH
1. TectupoBanue 4 Tecra 8 8 8 8 4
32 Bompoca
2. BrimonHeHue 4 paboTsI 8 8 8 8 8
Ja00paTOpHBIX PaboT
3. BrinonHeHue pacueTHO- 1 20 4
rpadHIecKuX paboThI
4. lloceuenne 3aHATHI 34+51 16
MaxkcumanpHas cyMMa 100
0aJUTOB 1O AMCIUTUINHE
Tabmuma 6

Kputepun oueHnBanus pe3yjabTaTa 00y4eHus MO0 TUCHUILIMHE U KA OLeHHBAHUS

Koa n Kon u
HAHMEHOBA HANMEHOBaHHUE Kpurepun oneHnBanus pe3yJIbTaTOB 00y4eHUsI
HHe HHIHKATOpa
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KOMIIETEHI] TOCTHIKEeHHUS Orenka Oreuka Oreuka Orenka
HH KOMIIETCHIIMH «HEYAOBJETBOPHA «YAOBJIETBOPUTE «X0pouo» / «OTJIHYHOY /
TEJIbHO» JBbHOY» / «3aYTCHO» «3a4YTCHO»
/ «HE 3aYTEHOY «3aYTCHO» 71-85% 86-100%
0-54% 55-70% OT max OT max
OT max OT max pEUTHUHIOBOM PEUTHUHIOBOM
pEUTHHTOBOM PEUTHHTOBOM OLIEHKH KOHTPOJISL | OLEHKH KOHTPOJIIA
OLCHKH KOHTPOJIA OIICHKH KOHTPOJISA
OIIK-5 MOIIK-5.1. BricTaBnsercs 3acmyxuBaer 3acmyxuBaer 3acmyxuBaer
Crnocoben [IpuMeHsieT MEeTOIbI i oOyuaromemycs, o0yyaromuiics, o0y4aromuiics, o0y4aroIuiics,
pa3spabaTbiBaTh MPOrpaMMHO-TEXHUYECKUE | OOHApYKUBILEMY 00HapYKUBILHUIA 3HAHUS 00HapYKUBILHI TTOJTHOE | OOHApYKUBIIUH
AHAIUTHUYECKHE H CPEACTBA IpoOeIBl B 3HAHUAX OCHOBHOTO 3HaHNE y4eOHOTO BCECTOpPOHHEE,
YHCIICHHBIC BBITIOJIHEHHUSI PACUETOB TIPH | OCHOBHOTO y4eOHOTO y4eOHOro Marepualna B MarepHaa, yCreuHo CHCTEMATHYECKOE U
METO/bI IPU IPOCKTHPOBAHUH. Marepuaa, obbeme, He0OX0JIMOM BBITOJHSIONINH ri1y6oKoe 3HaHHe
CO3TIaHUU JIOITy CTUBIIIEMY JUISL JaJIbHeHIIeH yaeObl | IpefyCMOTpPEHHEIE B y4eOHOro MaTepuana,
maremarnyeckux MOIIK-5.2. MPUHLUIIHATIbHbIE U IpecTosIelt paboTh rporpamMme 3aJaHus K yMeHHe cBOOOHO
Mojenel MaiuH, [DopMynupyer u OLIMOKHM B BBIMOJIHEHUH | 1O nmpodeccud, 11a00paTOPHBIM PadoTaM | BBIIOJHATH
IIPUBOJIOB, DOOCHOBBIBAET IIPeyCMOTPEHHBIX CIIPABJIIOMINICS C u PI'P, ycBouBmImit nabopaTopHbIe pabOTHl U
0bopyoBaHus, TPOILIAOIIHE AOMYIICHHUS | MPOrpaMMOoii BBITIOJTHEHUEM OCHOBHYIO JIUTEPATYpY, PI'P, npexycMoTpeHHbIE
CUCTEM, pH OCTaHOBKE nabopaTOpHBIX paboT U 11a00paTOPHBIX pabOTH PEKOMEHIOBaHHYIO B MPOrpaMMOH,
TEXHOJIOTHYECKUX [BaJlad MOAEIUPOBAHUS PT'P. PI'P, mpenycMOTpeHHBIX | Hporpamme; YCBOUBIINN OCHOBHYIO
POLIECCOB MPOrPaMMOif, 3HAKOMBIH | NOKa3aBIIM JIUTEPATypy U 3HAKOMBIH
MOIIK-5.3. C OCHOBHOM CHUCTEMATUYECKHUI C JIOIIOJIHUTEIHHOMN
DopMupyeT anropuTMEI JIUTEePATypPOii, XapakTep 3HaHUH 110 JITEePaTypOii,
pereHns PEKOMEHIOBAHHOI JUCHMIUIUHE | PEKOMEHI0BaHHOI
CTaHAAapPTHBIX TIporpamMMoii. CIOCOOHBIH K UX TIporpamMMoii.
MpodeccHOHATBHBIX 3a1ad CaMOCTOSITEIBHOMY
TOTIOTHEHUIO U
MOIIK-5.4. OOHOBJICHHUIO B XOJI€
Cocrasisier nanpHeiinieil yaeOHoH
aTeMaTH4eCcKOe paboThI 1
DIIICaHUEe OCHOBHBIX podecCHOHATBHOM
TeXHOJIOTHIECKHX JeSATEILHOCTH.
poLEecCOB U 000PYAOBAHUS
OIIK-6 MOIIK-6.1.
Criocobex BHAaET BO3MOXKHOCTH
HCTIONB30BaTh [IPOrpaMMHOTO
COBPEMEHHBIE OecriedeHus U
UH(POPMALIMOHHO- [F[EXHHYECKHX CPE/ICTB
KOMMYHHUKAIIHOH  FH(pOPMAIUOHHO-
HBIC TEXHOJIOTHH, [KOMMYHHKAIMOHHBIX
ri100aIbHbIE HUCTEM
MH(OPMAIMOHHE] [Tl OPTaHU3AIMHU OHCKa
e Hpopmanuu B
pecypchl B podeccruoHanbHOM chepe
Hay4YHO-
uccnenonarensck [MOITK-6.3.
O IeATENBHOCTH [OCYIIECTBISCT IIOUCK U
POBEPKY

OBBIX TEXHUYECKUX
€ILIEHUI Ha OCHOBE
on0opa U U3y4CHUS
Hpopmauuy,
a3MELICHHON B
TI00aIBHBIX
H}OpManMOHHBIX
ecypcax

OIIK-6.4.

CIIONB3YET
H(pOPMaHOHHO-
OMMYHHUKAI[HOHHBIC U
n(pOBbIE TEXHOIOTHU

Hay4HO-
CCTIeI0BATENIbCKOM
eATEIBbHOCTH

OIIK-13 OIIK-13.1.

Crocoben HaTH3UpyeT U(POBbIC

pa3pabaTeIBaTh POTPaMMBI U AJITOPUTMBI

U IPUMEHSATh U1 CO3JaHHA U

COBpPEMEHHbIE LCHKH
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1 poBbIe paboTococoOHOCTH
POrpaMMBbl FeXHOJIOTHIECKUX
[IPOCKTUPOBAHUSI  MALINH U 000PYI0BAHHS
TEXHOJIOTHYECKUX
MAIlMH 1 MOIIK-13.2.
obopynoBanus,  [Pa3pabaTbIBacT arOpUTMBI
AJTOPUTMBI 0JICTMPOBaHUs PabOTHI
MO/IC/IMPOBAHKSI  [FeXHOJIOTHIECKOro
ux pGOpymOBaHMUs
paboThl 1
HCTIBITAHUS UX MOIIK-13.3.
paboTOCIIOCOOHO  [BEHINMONHSIET KPUTHIESCKHIA
cTH AHAIN3

PEe3yJIbTATOB, HOJTYYCHHBIX

Ha OCHOBE

AlIMHHBIX PACYETOB
Tabmuua 7
Kputepun onennBanns
OHeHKa KpuTepml OllCHUBaAHUA

Bricokuil ypoBeHb «5»
(OTJINYHO) - 3aU4TEHO

OLIEHKY «OTJIMYHO)» 3aCTyKMBAaeT 00y4aromuiicsi, OCBOUBIINN 3HAHMS,
YMEHHUSI, KOMIIETEHIIUN U TEOPETUUECKHl MaTepurai 6e3 npoOesos;
BBITOJIHUBIINN BCE 3a/1aHUs, IPEyCMOTPEHHbIE YUE€OHBIM IUIAHOM Ha
BBICOKOM KaQ4YC€CTBCHHOM YPOBHE; ITPAKTUYCCKUC HABBIKU
1po¢eCCUOHATLHOTO IPUMEHEHHUSI OCBOCHHBIX 3HAHUH C()OPMHUPOBAHBI.

Cpennuii ypoBeHb «4»
(Xxopol1110) - 3a4TEHO

OLIEHKY «XOPOI0» 3aCTyKHBaeT 00y4arOIUNCs, MPAKTUYECKH [TOJIHOCTHIO
OCBOMBIINI 3HAHUS], YMEHHUS, KOMIIETCHIIMN 1 TEOPETUUECKUI MaTepHal,
y4eOHBbIE 3a/laHusI HE OLIEHEHbl MAaKCHMaJIbHBIM YHCIIOM OaljioB, B
OCHOBHOM c(hOpMHUPOBAJ IPAKTUYECKHE HABBIKH.

[ToporoBslii ypoBeHb
«3»
(YIIOBJIETBOPUTEIHHO) -
3a4TEHO

OLICHKY «Y/J0BJIETBOPUTEIBLHOY» 3aCITYKHBACT O0YYAFOIIUICS, YACTUIHO C
npoberaMy OCBOMBIINI 3HAHUS, YMEHUS, KOMIIETEHIIMH U TEOPETUUECKUI
Marepuai, MHOTHE yueOHbIe 3aaHus JIMOO HE BHITIOIHUI, THOO OHU
OLCHCHbI YHUCJIOM GaJIJ'IOB 6J'II/I3KI/IM K MUHUMAJIbHOMY, HCKOTOPLIC
MIPAaKTUYCCKHE HAaBBIKH HE C(HOPMUPOBAHBI.

MuHMMaNbHBINA YPOBEHb
«2» (Hey1OBJIETBOPHU-
TEJIbHO) — HE 3aUTEHO

OIICHKY «HEYJOBIECTBOPUTEIBHO» 3aCITyKUBAET 00yJatONIUICs, HE
OCBOUBIIUI 3HAHUS, YMEHUS, KOMIICTCHIIMU ¥ TEOPETUYCCKUN MaTepHrall,
y4eOHBIC 3a/IaHUsI HE BBIMTOJIHUI, TPAKTUICCKIE HABBIKH HE
c(hOpMHPOBAHBLI.

6. YYEBHO-METOJAWYECKOE OBECIIEYEHME JUCHUIIJINHBI

6.1. OcHoBHasi IMTEpaTypa

6.1.1

Komnpuios, 0. P. OcHOBBI KOMIIBIOTEPHBIX LIU(PPOBBIX TEXHOJIOTUN
MamnHocTpoeHus : yueOnuk / FO. P. Konbuto. — Cankr-IletepOypr : Jlans,
2019. — 496 c. — ISBN 978-5-8114-3913-3. — TekcT : 371eKTpOHHBII //
Jlanb : >nexTpoHHO-OMbIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/125736 — Pexum noctyna: ajsi aBTOpU3.
II0JIb30BATEICH.

6.2. JlonmostHUTEJIbHAS JTUTEPATypa

| 6.2.1 | Tpodumos, A. B. KoMObloTepHbIE TEXHOJIOTHU B MAIIMHOCTPOCHHUMU. |
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TexHomoruu *KU3HEHHOTO LUKJIA : ydeOHoe mocobue / A. B. Tpodhumos ; mox
penakuueit A. B. Tpopumos. — Canxkr-Iletepoypr : CII6IJITY, 2020. —
108 c. — ISBN 978-5-9239-1169-5. — TekcT : anekTpoHHbIH // JlaHs :
AJIEKTPOHHO-O0MOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/146030 — Pexxum moctyna: ajst aBTOPU3.
MIOJIb30BaTENEH.

6.2.2 | Cugarun, A.A. CucreMbl aBTOMaTU3UPOBAHHOT'O IPOEKTUPOBAHUS
TEXHOJOTMYECKHX 0O0BEKTOB XUMUYECKUX U MUILEBBIX MPou3BoJCTB [TekcT u
AJIEKTPOHHBIE TEKCTOBBIE IaHHKIC] : #ydeOHOe mocodue st By30B / A. A.
Cupsarun. - H. Hosropoa, 2011. - 172c.

6.2.3 | bonpmakos, B.I1. OcnoBel 3D-monenuposanus. M3yuaem padoty B
AutoCAD, KOMITAC-3D, SolidWorks, Inventor : *yue6H0e mocooue mis
By30B / B. I1. boasmakos, A. JI. boukos. - CII6. : ITutep, 2013. - 304c. : un.
6.2.4 | ®omun, JI.M. MoaenmupoBanue B MATLAB/Simulink 1 SCILAD/Scicos
[DnmexkTpoHHBIC TEKCTOBBIC TaHHBIC] : #ydeOHOoe mocooue st By3oB / 1. M.
®owmuH, T. E. XKununa. - 2-e¢ n3g. ; ucnp. - H.Hosropon, 2012. - 280c.

bubnuoreunslii poHI YyKOMIUIEKTOBaH MEYaTHBIMU M3AAHUAMHU M3 pacueta He meHee 0,25
HK3EMIUISIpa Ka)XI0T0 M3 W3JaHWW, yKa3aHHBIX BBIIIE HA KAXKIOTO O0ydaromIerocs W3 YMclia JIMII,
OJTHOBPEMEHHO OCBAMBAIOLIUX COOTBETCTBYIONIYIO JUCLUIUIMHY (MOIYJIb).

MeToan4yeckue peKOMeHAaUMHU, pa3padoTaHHbIEe NpenoaBaTeaeM
He npenycmotpeno

Metoanuyeckue pexkomenaauuu HI'TY um. P.E.AsekceeBa
" MeToaudecKie PeKOMEHIALMH [0 OPraHU3alMK Ay IUTOPHOH paboThl. [IpuHsATE YueGHo-
metoanueckuM coBetom HI'TY um. P.E. AnekceeBa, mpotokos Ne 2 ot 22 anpenst 2013 r.
DNEeKTPOHHBIN azipec:
http://www.nntu.ru/RUS/otd_sl/ymy/metod dokym obraz/met rekom aydit rab.pdf?20. /lara
_obOpamenus 23.12.2019.
MeTtoaudeckue peKOMEHIANUN IO OpraHU3alluy U IJIAHUPOBAHUIO CAMOCTOSTEIbHONPAaOOThHI
CTyJEeHTOB 110 aucuuruimae. [IpuHater YueOHo-metonuueckum copetoM HI'TY um. P.E.
Aunekceea, mpotokost Ne 2 ot 22 anpesnsa 2013 r. DieKTpOHHBIN ajapec:
http://www.nntu.ru/RUS/otd_sl/ymy/metod dokym_ obraz/met rekom organiz_samoct rab.pdf?20
" VueGroe nmocobue «[IpoBeeHIe 3aHATHH ¢ IPHMCHCHHEM HHTEPAKTHBHBIX (OPM U METOLOB
o0yuenus», EpmakoBaT.W., MBamkun E.I'., 2013 1. DnekTpoHHsIi aapec:
http://www.nntu.ru/RUS/otd_sl/ymy/metod dokym obraz/provedenie-zanyatij-s-primeneniem-
_interakt.pdf.
YyeOHoe nocobue «Opranuzanus ayAUTOPHON paboThl B 00pa30BaTeIbHBIX OPraHU3AIMIX
BhbIcIIero oOpaszoBanmsi», MBamkun E.I'., XKykosa JL.II., 2014 r. DnekTpoHHBIH agpec:

http://www.nntu.ru/RUS/otd_sl/ymy/metod dokym_obraz/organizaciya-auditornoj-raboty.

7 NHP®OPMAINMOHHOE OBECIHEYEHHUE JUCIIUIIJIMHbI

VYuebublii mponecc mno aucuumiimHe «KoMmbrOTepHbBIE TEXHOJOTMHM B XMMHUYECKON
MIPOMBIIIJIEHHOCTH ¥ MAaIIMHOCTPOEHUM» 00ecreyeH HEOOXOAMMBIM KOMIUIEKTOM JIMLIEH3UOHHOIO
U cBOOOJHO PacHpOCTPaHAEMOro MPOTPAMMHOIO OOECHedeHHUsi, B TOM YHUCIIE OTEYECTBEHHOIO
MIPOM3BOJICTBA (COCTaB MO AUCHMILIMHE omnpexaeneH B Hacrosied PIIJ] u moanexutr oOGHOBIEHUIO
IIPU HEOOXOIUMOCTH).

7.1. IlepedyeHb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM
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http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_aydit_rab.pdf?20
http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?20
http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/provedenie-zanyatij-s-primeneniem-%20interakt.pdf
http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/provedenie-zanyatij-s-primeneniem-%20interakt.pdf
http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/organizaciya-auditornoj-raboty

I[I/ICIII/IHJ'II/IHa «KOMHI)IOTepHI)IG TEXHOJIOTHH B XHUMHYECKOM IMPOMBIIIJICHHOCTH U
MalllMHOCTPOCHUMW» OTHOCUTCA K TPYIIIC JUCHUIINIMH, B paMKaX KOTOPbIX HIPCAIIOIaracTtcs
HUCITIOJIB30BaHHUEC I/IH(i)OpMaHI/IOHHI)IX TGXHOJ’IOFHﬁ, KakK BCIIOMOT'aTCJIBHOT'O HHCTPYMCHTA.

HH(bOpMaHHOHHLIC TEXHOJIOTHUU IPUMCHAKOTCA B CJICAYIOUNIUX HAIIPABJICHUAX!

- o(hopMIIEHHE OTUETOB I10 JIAOOPATOPHBIM paboTaM;

- opopmienue oruetoB o PI'P;

- IEMOHCTpALUs TUIaKTHYECKIX MaTepUasoB ¢ UCIOIb30BaHUEM MYJIbTUME/INA;

- UCTIONIb30BaHWE  WH(GOPMAIMOHHO-CIIPABOYHOTO  O0ecreueHuss B BHJE
CIPaBOYHUKOB;

- UCTIOJIb30BaHUE 3JIEKTPOHHOIO KOHCIIEKTA JIEKLIUA;

- OpraHu3alus B3aUMOAEHCTBUS C yYaIlIUMKCS TOCPECTBOM IEKTPOHHOMN MOYTHI;

- HCIIOJIb30BAHHE DJIEKTPOHHBIX BAPUAHTOB YUYEOHMKOB M METOJUYECKHX MMOCOOUI

OHJIaMH-

Tabmuma 8
IlepeyeHb JIEKTPOHHBIX OMOJIUOTEYHBIX CHCTEM

Ne HaumenoBanue 9bC Ccbuika k 96C
1 KoHCY/IbTaHT CTYJCHTA http://www.studentlibrary.ru/
2 Jlanp https://e.lanbook.com/
3 Buptyanbnas kamwkHas nonka HTh HI'TY http://cdot-nntu.ru/saeKTpoHHas OHOJHOTEKA
4 WNudopmarmonnas cucrema "ExnHoe 0KHO http://window.edu.ru/
JIoCTyna K 00pa3oBaTelIbHBIM pecypcam”

7.2. IlepeyeHb JHIEH3HOHHOTO M CBOGOTHO PACIIPOCTPAHAEMOr0 MPOrPaMMHOI0
obecreyeHusi, B TOM YHCJIe 0T€YEeCTBEHHOT0 MPOM3BOICTBA, HEOOXOANMOTO 17151 OCBOEHHS
AUCHUTIMHBI

Tabnuna 9
IIporpammHuoe odecnieuenune

Ne | IlporpamMHoe o0ecnieueHnne, ucnojndyemoe B | IlporpammHoe odecrieuenne CBOOOIHOTO

/1 | YHUBEPCUTETE HA IOTOBOPHOH OCHOBE pacnpocTpaHeHHs

1 Microsoft Windows 10 (mommucka MSDN Adobe Acrobat Reader
700593597, nognucka DreamSparkPremium, https://acrobat.adobe.com/ru/ru/acrobat/pdf-
19.06.19) reader.html

2 Microsoft office 2010 (JIumenzus Ne 49487295 OpenOffice https://www.openoffice.org/ru/
or 19.12.2011)

3 Koncynprant [Tntoc PTC Mathcad Express

https://www.mathcad.com/ru

B Tabmume 10

ITepeyenn coBpeMeHHBIX NPO(ecCHOHANBHBIX 023 JaHHBIX M HHGOPMALMOHHBIX
CIIPABOYHBIX CHCTEM

yKa3aH

nepeveHb MNpodecCUOHATBHBIX 0a3 JaHHBIX W MHGOPMAIIMOHHBIX

CIPABOYHBIX CHCTEM, K KOTOPBIM 00ecrieueH JoCTy (yAaJeHHbIN JOCTYII).

Tabmuua 10

ITepeyenn coBpeMeHHBIX NPO(ecCHOHANBHBIX 023 JAHHBIX
U MHPOPMAILMOHHBIX CIIPABOYHBIX CHCTEM
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https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
https://www.openoffice.org/ru/
https://www.mathcad.com/ru

HaumenoBanue npodgeccuoHaJIbHOI 0a3bl Hoctyn k pecypcey (YAaJIeHHBbIH J0CTYII €
AAHHBIX, HHGOPMAIIMOHHO-CIPABOYHOI YKa3aHHEM CCBLJIKHM/I0CTYI U3 JOKAJIbHOI
CHCTEMBI CeTH YHUBEPCHTETA)

basa naHHBIX CTaHIAPTOB U PETJIAMEHTOB
1 POCCTAHIAPT

https://www.gost.ru/portal/gost
//home/standarts

ITepeuens npodeccnoHanbHBIX 0a3 JAHHBIX U
2 WH(GOPMAITMOHHBIX CIIPABOYHBIX CHCTEM https://cyberpedia.su/21x47¢0.html

WHCTpyMEHTHI B BeO-pecypcehl Jijisi BeO-

3 paspatoTiu — 100+ https://techblog.sdstudio.top/blog/instrumenty-i-

veb-resursy-dlia-veb-razrabotki-100-plus

CrpaBodHas mpaBoBasi CHCTEMa
4 «KoncynpsrantlInrocy JIOCTYT U3 JIOKaJIbHOU CETU

8 OBPA3OBATEJIBHBIE PECYPCBHI JIJIS1 HHBAJIMOB U JIUII C OB3

B Tabmume 11 ykasan  mepeueHb 00pa3oBaTelIbHBIX PECYPCOB, HUMEIOMUX (HOPMBI,
aJanTUPOBAHHBIC K OTPAHUYEHUSM HX 370POBbS, @ TAKXKE CBEJICHUS O HAJIMYUU CIEHUATBHBIX
TEXHUYECKUX CPEACTB 00yUYEeHHsI KOJUIEKTUBHOTO U MHAMBHUIYAIbHOTO MOJIb30BaHUSI.

Tadmuma 11
O0pa3zoBaTtenbHbIe pecypchl I MHBAIUA0B 1 jun ¢ OB3
Ne | Tlepeuennb o0pa3oBaTeJbLHBIX PECYPCOB, CaeleHMsl 0 HAJIMYMHU CTIEITHATBHBIX
NMPHUCIOCOOJIEHHBIX /IS HCIOJIE30BAHUS TEeXHUYECKHX CPEJACTB 00yUeHus
uaBaauaamMu u gunamu ¢ OB3 KOJUIEKTHBHOI'0 U HHANBHIYAJIbHOI0

110J1b30BAHMS
03BYYKa KHUT U YBEIWYCHUE MIPUPTa

1 OBbC «KoHCYIBTaHT CTYICHTA

CreIHaTbHOE MOOMIBHOE TIPHIIOKEHHE -
OBC «Jlanby» CHHTE3aTOp PEeYH, KOTOPHIA BOCTIPOU3BOIUT
TEKCTHI KHUT U MEHIO HaBUTAllUU

. BEPCHS JUTS CI1a00BUIAIIIAX
3 OBC «lOpaiit» P A Ut

Cornacno @enepanbHoMy 3akoHy 00 oOpazoBanuu 273-03 ot 29.12.2012 r. ct. 79, m.8
«IIpodeccrnonansHoe oOydyeHue U TpodeccoHambHOe 00pa3oBaHHE  OOYYAOIIMXCS  C
OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3JI0OPOBbSI OCYILECTBIISIIOTCS Ha OCHOBE 00pa3oBaTeIbHBIX
IIporpamm, aJlallTHPOBAHHBIX MPU HEOOXOJUMOCTH U1l O0yUEHHs yKa3aHHbBIX 00YUarOIIUXCsD».

AOII pa3pabatpiBaeTcsi MO KaXJIOW HANpPaBICHHOCTH NpU HAIWYMK 3asBICHUHA OT
oOyuaromuxcs, SBIAIOMUXCA MHBanuAaMu MM jgunamMu ¢ OB3 u u3bsABMBIIUX KelaHHe 00
00y4YeHHH IO JAHHOMY THITy 00pa30BaTEIbHBIX POTPAMM.

9 MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHME, HEOBXOJAUMOE J1JIA
OCYHECTBJIEHUA OBPA3OBATEJIBHOT'O ITPOLHECCA 11O JUCHUIIJIMHE
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https://www.gost.ru/portal/gost%20%20%20%20//home/standarts
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https://techblog.sdstudio.top/blog/instrumenty-i-veb-resursy-dlia-veb-razrabotki-100-plus

VY4ueOHble ayqUTOpUW [UId TPOBEACHMA 3aHATHUH 1o aucuumiimHe «KommnbroTepHble
TEXHOJIOTMH B XUMUYECKON MPOMBIIIJIEHHOCTH ¥ MallIMHOCTPOECHUN», OCHAIIIEHBI 000PY1I0BaHUEM U
TEXHUYECKUMU CPEICTBAMHU 00yUEHUSI.

B tabnuue 12 nepedncieHsl:

- yueOHbIe ayIUTOPHHM JUIsl IPOBEIEHUs YUEOHBIX 3aHATHH, OCHAILIEHHbIE 000PYJOBaHUEM U
TEXHUYECKUMHU CPEJICTBAMU O0yUEHUS;

- MOMEIICHHUS I CaMOCTOSTEIbHOM pa6OTLI

o0yyaromumxcs,

KOTOPBIC OCHAIICHBI

KOMITHIOTEPHOW TEXHUKON C BO3MOXKHOCTBIO MOJKIIOUCHUS K ceTH «HTepHeT» M obecrnedeHrnemM
JOCTyTa B AJEKTPOHHYIO HHPOPMAIIMOHHO-00pasoBarenbyto cpexy AU HI'TY.

Tabmuma 12

OcHalleHHOCTDh AYIUTOPUH ¥ MOMeIeHUI JIf CAaMOCTOSITeIbHOM
padoThl 00y4YaroUuXCcs MO JUCHUIIINHE

Ne HaumMmeHnoBaHue
ayJAUTOPHUI 1

OcHalleHHOCTh Ay TUTOPHIi TOMeLeHn i
M MIOMeEIeHHH 1JI51 CAMOCTOSITEIbHOM

IlepeyeHb JTMIEH3UOHHOTO
MPOrPaMMHOI0 o0ecneyeHus.

Aynutopus mis
JICKITUOHHBIX 3aHSITHIA,
53 mocago4HBIX MECTa
Hwmxeroposckast 00u1.,
r. JI3epKUHCK, yII.
laitnapa, n. 49

06opymoBaHUS:

[IK, ¢ BBIXO/IOM Ha MYJITUMEIUNHBIN
mpoekTop, Ha 6aze Pentium G4560 3.5 I'rn,
41’6 O3V, monuTop 15’ — lmiT.
MynpTumMenuitabiil npoextop Epson- 1 mT;
OkpaH — 1 mT

noMelneHui 1 padoThI PekBH3UTHI
CaMOCTOSITEIbHOI NMOATBEP:KIAIOIIEr0
padoThl JIOKYMEHTA
1 3204 Kommiekt neMoHCTpalimoOHHOro

2 3205

KomneroTepHslii kiacc—
3an CAIIP -
nomenienue s CPC,
KYPCOBOTO U
JTUTLIOMHOTO
MIPOEKTHPOBAHUS,
Hwuxeroponckas o01.,
r. JI3epKUHCK, yII.
laitnapa, n. 49

IIK na 6a3e Pentium G4560 3.5 I'ri, 4 I'6
O3V — 10 mrr.

[IK noakimtoueHsl k cetu «IHTEpHET» U
00ecIIeunBaloT JOCTYII B DJICKTPOHHYIO
nH(OPMAIMOHHO-00Pa30BaATEIbHYIO CPELY
YHUBEpPCUTETA

* Microsoft Windows 7
(moamucka DreamSpark
Premium)

* Apache OpenOffice 4.1.8
(cBoGoHOE [10);

* Mozilla Firefox (cBoOomHOE
HO);

* Adobe  Acrobat  Reader
(cBoOomHOE [10);

» 7-zip JUIA Windows
(cobomnoe I10);

Koncynprantllmoc (I'TIJ]  Ne
0332100025418000079 oT
21.12.2018)

3 1234 Komnuniekt neMoHCTpaimoHHOTo * Microsoft ~ Windows 10
Hayuno-Texuuueckas 000pyIOBaHHS: Homamasist (mocraska c 1K)
ouommoreka 1N ITK, ¢ BbIXOJIOM Ha MyJIbTUMEIUNHBIN ¢ LibreOffice 6.1.2.1.
HI'TY, crynenueckuit npoekTop, Ha 6a3e Intel Pentium G4560 3.5 | (cBoboanoe [10)

YHUTAIbHBIN 3471, I'ru, 4 I'6 O3Y, monutop 20° — lmr. » Foxit Reader (cBoOomHOE
Hmxeroponckas o6, . | MynetuMenuiinetii mpoektop Epson- 1 mt; | I1O);

JI3epKHHCK, YII. Okpan — 1 mr.; » 7-zip JUTst Windows
laiinapa, n. 49 Habop y4ueOHO-HarmsAHBIX MOCOOUi (cBobonnoe I10)

4 1443a IIK na 0ase Intel Celeron 2.67 I'T, 2 I'0 | * Microsoft Windows 7
Komnerorepnsiit knace - | O3Y, monutop Acer 17 — 4 mrt. (moamucka DreamSpark
nomenenue i CPC, [IK moxkimtouens! k cetn «MIHTEpHET» 1 Premium)

KYpCOBOT0 00eCIeYMBAKOT JOCTYII B DJICKTPOHHYIO * Apache OpenOffice 4.1.8
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Ne HaumenoBanue OcHaleHHOCTH ayIMTOPHUIi MOMeLeHui IepeyeHb JTNLEH3MOHHOTO
ayIMTOPHI 1 W TMIOMeIleHUH JJIsl CAMOCTOATEIbHOMN NMPOrpaMMHOro0 o0ecrne4eHusl.
noMenleHu s padoThI PexkBU3UTHI
CaMOCTOSITeJILHOI NMOATBEPKIAI0IIET0
padoThl JIOKYMEHTA
MTPOEKTUPOBAHUS nH(popMaImoHHO-00pa3oBarenbHyto cpeny | (cBobomnoe 110);
(BBITTOTHEHMS KYPCOBBIX | YHHUBEPCHUTETA * Mozilla Firefox (cBoGomHOE
pabort, PT'P), [10);
Hwxeroponckas o0, T. * Adobe Acrobat Reader
JI3epKUHCK, YII. (cBobomnOE I10);
laiinapa, 1. 49 o 7-zip JUTSE Windows
(cBobogHOE I10);
* Koncynprantllmroc (I'TIJ] Ne
0332100025418000079 oT
21.12.2018)

10 METOAUMYECKHUE PEKOMEHJAIMU OBYYAIOUIUMCA 110 OCBOEHHMIO
JUCHUITVINHBI
10.1. OOmue MeToaMYeCKHE PEKOMEHAALNH 1JIsl 00Y4AIOIIMXCS 110 OCBOCHHIO
AUCHUILINHBI, 00pa3oBaTe/bHbIe TEXHOJIOTHH

JlucuuIuinHa peam3yeTcs MOCPEACTBOM MPOBEACHHUS KOHTAKTHONW paOOThI ¢ 00yJarOIUMHUCS
(BKkTIOYas MPOBEACHHE TEKYIIEr0 KOHTPOJS YCHEBAEMOCTH), CaMOCTOSITENILHON paboTh
00yJarOIUXCs ¥ TPOMEKYTOIHOH aTTECTAITHH.

KonTakTHas pabora: ayauToOpHas, BHEAyJUTOpHAs, a TaKKe MPOBOJIUTHCS B AJIEKTPOHHON
nH(popManMoHHO-00pa3oBaTeNbHOM cpene yHuBepcurtera (naiee - O1OC).

[IpenogaBanue TUCIUIUIMHBI BEAETCS ¢ MPUMEHEHUEM CIIEAYIONINX BUAOB 00pa30BaTENbHBIX
TE€XHOJIOTHM:

- OaTbHO-PENUTHHIOBas TEXHOJIOTHS OLICHUBAHUS, TECTHPOBAHHE

I[Ipn npenomaBanwm  JAUCHUIUIMHBI  «KOMIBIOTEpPHBIE TEXHOJOTHH B  XUMHYECKOH
MPOMBIIIJIEHHOCTH YW MAIIMHOCTPOSHUN» HUCIHOIB3YIOTCS COBpeMEeHHbIe 00pa3oBaTeNbHbIC
TEXHOJIOTHH, ITO3BOJISIFOIINE MOBBICHTH aKTHBHOCTh O0YYAOIINXCS TIPU OCBOCHHUU MaTepHala Kypca
Y TIPEIOCTaBUTh UM BO3MOKHOCTH 3(PPEKTUBHO peain30BaTh Yachl CAMOCTOSITENILHON PabOTHI.

JICKITMOHHBIN MaTepuall Kypca  COMPOBOXIACTCS KOMITBIOTEPHBIMU TIPE3CHTALUSAMHU, B
KOTOPBIX  HAMVIAHO TPEMOJHOCITCS MaTepuan pa3lu4yHbIX pa3lie]oB Kypca, 4YTO  Jaer
BO3MOYXHOCTh OOCYJIUTh MaTepHal C OOYUYAIONIUMHUCS BO BPEMs YTCHUS JICKIIUN, aKTUBUPOBATh UX
JeSITeNIbHOCTh MPU OCBOCHUH MaTepHara.

Ha nexnusx, mabopaTOPHBIX 3aHATHIX PEATH3YIOTCS HWHTCPAKTUBHBIE TEXHOJIOTHH,
HCIOJIb3YETCSl TUYHOCTHO-OPUEHTUPOBAHHBIN MOIXOM, TEXHOJIOTHUS PabOTHl B MaJbIX TPyMMax, 4yTo
MO3BOJISIET OOYYaIOMIMMCSI TPOSBHUTH C€0s, TOJYYUTh HABBIKH CAMOCTOSITCILHOTO W3YYCHHUS
MaTtepuana.

Bce BonpocCkl, BO3HUKIINE MPH CaMOCTOSATEIHHONW paboTe, pa3OuparoTcs Ha J1ab0paTOPHBIX
3aHATUAX M JeKuusax. [IpoBonmdrcs WHAMBUAyalbHBIE | TPYIINOBBIE KOHCYJbTAIlMH C
WCIIOJIb30BAaHUEM KaK BCTpPeYd C OOYyYaroIIMMHCS, TaK W COBPEMEHHBIX WH(POPMAIMOHHBIX
TEXHOJIOTHH (RJICKTPOHHAS I10YTa).

WNuutuupyeTcss aKTUBHOCTh OOYYAIONIUXCS, IMOOIMIPSETCS 3aJaHue JIOOBIX BOMPOCOB II0
MaTepuany, MPaKTUKYeTCs] MHIMBUIYaIbHBI OTBET HAa BOIPOCH 00YYAIOLIETrocs, pEKOMEHIYIOTCS
METOJIbl YCHEIIHOTO CaMOCTOSTEIIPHOTO YCBOSHHUS MaTepualia B 3aBUCUMOCTH OT YPOBHS €ro
0a30BOM MOJITOTOBKHU.
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Jlis OUEHKM 3HAHUM, YMEHUH, HABBIKOB M YpPOBHS C(HOPMUPOBAHHOCTH KOMIIETEHIMH
MIpUMEHsIeTCs OaJlIIbHO-PEUTUHIOBAsI CUCTEMA KOHTPOJIS U OLICHKH YCIEBAEMOCTH O0ydaroluxcs B
IIPOLIECCE TEKYIIETO KOHTPOJIS.

[IpomexyTouHass arrecTanusi NPOBOAUTCA B (QOpME DHK3aMEHa  C YYEeTOM TeKylen
yCIIEBAEMOCTH.

Pe3yabrar 00yueHusi cunraerci c)OPMHUPOBAHHBIM HA NMOBBIIMIEHHOM YPOBHE, €CIU
TEOPETHUECKOE COJIEpKAaHWE Kypca OCBOEHO IOJIHOCTHIO. [Ipu ycTHBIX coOecemoBaHUAX
00ydaroIMiCs HMCUEPIBIBAIOIIE, IIOCIEIOBATEIFHO, YEeTKO M JIOTHUYECKH H3JIaraer ydeOHbBIN
Marepuai; CBOOOJHO CHpPABISIETCS C 3aJadyaMd, BOMPOCAMH W JPYTUMHU BHUIAMHU 3aJaHUM,
WCIIONIb3YeT B OTBETE JOIMOJHUTENbHBIA MaTepual. Bce mpemycMoTpeHHBIE paboueil ydeOHOi
MpOrpaMMOM  3aJlaHUs  BBIMOJHEHBI B COOTBETCTBHM C YCTAHOBJICHHBIMH TPEOOBAHHIMH,
o0yJaronuiicsi CocoO0eH aHATM3UPOBAThH MOJTYUYEHHBIC PE3YIbTAThl, MPOSBISIET CAMOCTOSATEIHHOCTh
MIPY BBIMOJHEHUH 33IaHUH.

PesyiabTraT 00y4deHusi cuurTaercsi c()OPMHPOBAHHBIM Ha IOPOrOBOM YPOBHe, €CIU
TEOPETUYECKOE COJepKaHUE Kypca B OCHOBHOM oOcBoeHO. [Ipu ycTHBIX cobecenoBaHUIX
oOyJaroluiicss MOCIeI0BaTeIbHO M3J1araeT y4eOHBbIM MaTepuai; Mpu 3aTPyAHEHUAX CIOCOOeH
1ocje HaBOJSIIMX BOIPOCOB MPOJOKUTH OOCYXKICHHE, CHPABISAETCA C 3aJauyaMH, BONPOCAMHU U
OpYrMMU BUJAMH 3aJlaHui, TpeOyroIMX NpUMEHEHUs 3HaHWM; Bce MpeayCMOTpeHHble paboueit
yueOHOI mporpamMMoil 3ajjaHus BBIIIOJHEHbI B COOTBETCTBHM C YCTAHOBJICHHBIMH TPEeOOBAaHUIMH,
00yyaroIuics criocoOEeH aHAITM3UPOBATh MOJYyUYCHHBIE PE3YJIbTATHL; IPOSBISIET CAMOCTOSATEIBHOCTD
IIPY BBIIIOJIHEHUH 3aJaHUN

Pe3yabTaT o00yueHHMsi cyuTaeTcss Hec(OPMHPOBAHHBIM, €CIM OOydYaroIMiCs mpU
BBINIOJTHEHUM 3aJlaHUN HE JEMOHCTPUPYET 3HaHUI ydyeOHOro Mmarepuaina, IOMYCKaeT OIIMOKH,
HEYBEPEHHO, ¢ OOJIBIIMMU 3aTPYAHEHUSMH BBITIOJHSET 3a/laHUs, HE JEMOHCTPUPYET HEOOXOAMMBIX
YMEHHM, KauecTBO BBINOJIHEHHBIX 3aJJaHUNl HE COOTBETCTBYET YCTAHOBJIEHHBIM TpPEOOBAHUAM,
KayecTBO MX BBINOJHEHHUS OIIEHEHO YHCIOM OajuloB HMKE TpeX IO OLIEHOYHOW CHUCTEME, UTO
COOTBETCTBYET JOIOPOTOBOMY YPOBHIO.

10.2. MeToauueckue YKazaHusl 1Jist 3aHATHH JEeKIUOHHOI0 THIIA

JIeKMOHHBIN Kypc NpearnojaraeT CUCTEMaTU3UPOBAHHOE H3JI0KEHHE OCHOBHBIX BOIIPOCOB
TEMAaTUYECKOro IiaHa. B Xoze JNeKIMOHHBIX 3aHATHH pacKphIBalOTCs 0a30Bble BOMPOCHI B paMKax
KaKJOW TeMbl AUCUMILIMHBL. O003HAual0TCs KIIOUEBbIE aCMIEKThI TEM, a TAK)KE JI€Iat0TCsl aKLIEHTBI
Ha HauOosee CIIOXKHBIE M BaKHbIE MOJOXEHMsS H3ydyaeMoro marepuaina. Marepuanbl JeKUul
SBIISTIOTCSL OTIOPHOW OCHOBOM JIIi TIOJATOTOBKH OOYYaIOIMXCS K JIaOOpaTOpHBIM paboTaM, K
BeiMoiHeHMI0 PI'P, a Takke K MEpONpHATHSAM TEKYILIEro KOHTPOJIA YCIEBAaEMOCTH U
MIPOMEXYTOYHOM aTTeCTalUy 110 AUCLUIIINHE.

10.3. MeToanyeckue yKa3aHHus 110 OCBOCHHIO JUCHHMILIMHBI HA J1a00paTOPHBIX padoTax

[TogroroBky K Kaxaod JnabopaTopHod paboTre oOydYarouuics JIOJDKEH HavaTth C
O3HAKOMJICHHSI C TUTAHOM 3aHSTHS, KOTOPBIA OTPaXkaeT COJepKaHUe MPEUIOKEeHHON TeMbl. Kaxmas
BBITIOJTHCHHAS paboTa ¢ 0()OPMIICHHBIM OTYETOM TIOJICHKUT 3AIIUTE Y MTPETIOJaBaTEIIs.

[Ipu onleHnBaHMK J1a00PATOPHBIX PaOOT YUUTHIBACTCS CIIEAYIOIICE:

- Ka4d€CTBO BbIIIOJHCHUA 3KCHepI/IMeHTaHI)HO-HpaKTHqCCKOﬁ qacTu pa6OTI)I u CTCIICHb
COOTBETCTBUS PE3yJILTATOB paOOTHI 33JaHHBIM TPEOOBAHUSIM;

- KauecTBO 0(hOpMIICHHS OTYETA 110 padoTe;

- KaY€CTBO YCTHBIX OTBETOB Ha KOHTPOJIBHBIC BOIPOCHI MPH 3alIUTE PAOOTHI.
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10.4 MeToauuyeckue YKa3aHud M0 OCBOCHUIO TMCHUIIJIMHBI HA TIPAKTHYCCKUX 3aHATUAX

[IpakTHueckue 3aHATHSA HE IPEAYCMOTPEHBL.
10.5 MeToanuyeckue yKa3aHus M0 CAMOCTOSITEIbHOM padoTe 00y4arOmuxcs

CamocTtosaTenbHass pabota oOecreyrBaeT TMOATOTOBKY OOyYaromIMXCS K ayAUTOPHBIM
3aHATUSM M MEPONPHUATHSAM TEKYIIEro KOHTPOJS M NMPOMEXKYTOYHOM aTTecTallid MO H3ydaeMon
mucuuminHe. Pe3ynbpTaThl 3TOM MOATOTOBKHM MMPOSBISAIOTCS B aKTUBHOCTH OOYy4YaroOIIMXCS Ha
3aHATUSAX U B KAueCTBE BBINOJHEHHBIX 3aJaHUM JUIS CaMOCTOATENbHOM paboThl M Apyrux Gopm
TEKYIIEro KOHTPOJIS.

[Ipu BbIMONHEHUM 3aJaHUM Ui CaMOCTOATENBHOM paboThl peKOMEHIyeTcsl mpopaboTka
MaTe€puaioB JIEKIMH 110 KaKIOM NPONWIECHHOM TeMe, a TakKe H3YyYEeHHE PEKOMEHIyeMOi
JUTEPATYPHI.

B nponecce camocTosiTensHOM pabOThl MpU U3YYEHUHM AMCLUUIUIMHBI 00ydaromuecs MOTYT
paboTaTh Ha KOMIBIOTEPE B CHEIMATM3UPOBAHHBIX ayAUTOPHUAX I CAMOCTOSTEIbHON pabOTHI.

B aynurtopusix umeercs AOCTyNn 4depe3 MHPOPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHYIO CETh
«MHTEepHeT» K 3IIEKTPOHHOM MH(pOpMaLMOHHO-00pa3oBartenbHOil cpeae ynuBepcutera (OQUOC) u
3eKTpoHHOU 6ubnnoreyHoii cucreme (3BC), rae B AIeKTPOHHOM BHJIE pacloiaralTcs yueOHble U
y4eOHO-METOIMUECKUE MaTepHajibl, KOTOPble MOTYT OBbITh HCIOJBb30BAaHbI JJSI CAMOCTOSTENbHON
paboThI IPU U3YUEHUH TUCLUIUINHBI.

10.6 MeToauyeckue ykasaHus JJIsl BBINIOJHEHHUs PacY€éTHO-rpadpuuecKoii padoThl

Brimonnenue pacuérno-rpaduueckorr pabotsl (PI'P) crmocoOctByer myuiemy OCBOSHHIO
oOydaromuMucs yueOHoro Matepuana, GOopMUpPYET MPAKTUYECKUH OMBIT U YMEHUS 1O U3ydaeMoun
JUCIUIUIMHE, CIIOCOOCTBYET (DOPMHPOBAHHUIO Y OOYHAIOIIMXCS TOTOBHOCTH K CaMOCTOSITEIBLHOM
npodeccuoHanbHON  JEATENbHOCTH,  SIBISIETCS ~ ATallOM K BBINOJHEHUIO  BBITYCKHOM
KBaJIM(UKAIIMOHHON paboThl. YacTh pacueToB oOyuaroluecss MOTYT BBINOJHSATH B INPOTrpaMMe
«ITACCAT».

IIpumepHas tematuka PI'P

1. MonenupoBaHue u3aenus (MalimHOCTPOCHHUE)
2. MopenupoBaHue TEXHOJIOTUU (XUMUYECKasi IPOMBIIILIEHHOCTD )
3ananue Ha PI'P BblgaeTcs cTyzneHTaM 1o BapuaHTaM.

11 OHEHOYHBIE CPEACTBA J1JIsA KOHTPOJISI OCBOEHUA JUCHUIIJIMHBI

11.1. TunoBble KOHTPOJIbHBbIE 3a[IaHUS WJIH HMHbIE MAaTepPHAJIbl, HEOOXOAUMbIE IJIS
OLICHKH 3HAHMI, YMEHHUI, HABBIKOB U (WJIN) ONBITA B X0/€ TEeKYIIero KOHTPOJIs
ycIeBaeMoCTH

JUis TeKyLero KOHTPOJIA 3HaHUH oOyuarommxcst 10 JUCHUIUIMHE IPOBOJUTCSA KOMIUIEKCHAs
OLICHKA 3HAHWM, BKJIFOYAIOIIas:

- aKTHBHOCTh Ha 3aHITHSAX, CBOCBPEMEHHOCTH BBITIOJIHEHHS PAa3IMYHBIX BUIOB 33JIaHUH,
MOCEIIAEMOCTh BCEX BUJIOB 3aHATUH 10 aTTECTYEeMOM JTUCIUILINHE;

- CTEITeHb YCBOCHHUS TEOPETUICCKUX 3HAHUH, YPOBEHBb OBJIA/ICHUS MPAaKTUICCKUMHU
YMEHUSMH U HaBbIKaMU (BBIIOJIHEHUE TAaO0paTOPHBIX padoT);

- pe3yNbTaThl CAaMOCTOSATEIHHON pabOTHI (BBIIOJHEHUE paCUETHO-TpapuuecKoi paboThl).

- TECTUPOBAHUE I10 Pa3IMYHBIM pas3ziesiaM Kypca.

AKTHBHOCTh OOyYalONIMXCS Ha 3aHATHSIX OIICHWBAeTCS HAa OCHOBE BBITIOJHEHHBIX

oOyyaromuMmcs paboT U 3aJjaHui, IPelyCMOTPEHHBIX JaHHOM paboueil mporpaMMoi TUCIUITUHBL.
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Tunossble 3a1aHusA 11 J1a00PATOPHBIX padoT

1. M3yuenue memoooe npozpammupo8anus UHNHCEHEPHBIX PACUEMO8

Pa3paboTka mpuKIagHBIX MpPOrpaMM Jjisi pacuera MapaMeTpoOB TEXHOJOTHYECKOro ITHKIa
paboThl TexHoNoruyeckoro obopynaoBanus. IlpeanourutensHble cpeabl MoaenupoBanus — Excel
(HauanbHbIN ypoBeHb), Comsol, Aspen One, CFD (npoaBUHYTbHIN YPOBEHb).

2. Uzyuenue ocnoe pabomor ¢ CYB/]

PenaxktupoBanue 6a3 manueix mMatepuasioB B I10 Komac-3D no 3aganHo#l cneunpukanum
W3IENs

3. H3yuenue cucmemvl a8mMomMamu3upo8aHHo20 KOHCMPYUPOBarus u paboma é cucmeme
KOMIIAC-3D

Co3nanue TpexmepHbix Moaeneit nznenuit B [10 Komac-3D, coznanue cOopok, HaroJHEHHE
0a3bl TaHHBIX MTPEIIPUATHS COOCTBEHHBIMHU MOJICIISIMH U3/ICITUI

4. Uzyuenue gosmoorcnocmeu CAIIP TII CIIPYT

Coznanne TeXHOJIOTHYECKON KapThl MEXaHUYECKOM 00pabOTKH 3a/1aHHOTO U3AENus

Tunosble 3a1aHNs K NPAKTHYECKUM 3aHATHAM
He npenycmoTpeHs!.

Tunossle 3aganua ajs PI'P

1. Mooenupoearnue uzoenuss (MmauuHocmpoeHue)

Hns mpemyiaraemoro m3aenust (cOOpouHOM enuHUIBI) paspadborate ero 3D  momens,
MIPOM3BECTH PACUEThl MOKa3aTeNIel MPOYHOCTH, pa3paboTaTh TEXHOJIOTHYECKYIO KapTy ero COOpKH.
Pazpabotars KapTy W3roTOBIICHUS OJHOM JETaH, BXOASIIICH B COCTAB U3ICIIHSL.

2. Mooenuposanue mexunoniocuu (XUmMu4eckasi npOMbIUUIeHHOCMb)

W3 npeanaraeMoro TeXHOJIOIMUYECKOTO y3J1a peaibHO (PYHKIIMOHUPYIOLIEH TEXHOIOTHYECKOM
CXEMBI MPOU3BOJICTBA BHIOPATH OJHY €IMHHILY TEXHOJOTHYECKOrO O00OpYIOBAaHHS, COCTABHUTH €€
MaTemarudeckyto Mojzensb B [TO Aspen One u Comsol, mpousBecTu pacueT TupoMHAMUYECKUX U
TE€XHOJIOTMYECKUX peXUMOB paboTel. OQOpMHUTH ONPOCHBIE JIUCTBI HA  PACCUUTAHHOE
obopynoBanue. [Ipon3BecTy MPOYHOCTHON pacyeT MOJIENU anmnapara.

TunosBble TECTOBBIE 3aJaHNA

Ymo maxoe ¢usuueckoe modenuposanue?

— METOJI KCIIEPUMEHTAIFHOTO U3yUEHHsSI pa3IMYHbIX (PU3HUECKUX SBJICHUN, OCHOBAaHHBIN Ha
MaTeMaTHYECKUX MOJIEIISIX;

— METOJ SKCIIEPUMEHTAILHOTO U3YYEHMsI Pa3IMUHbIX (U3NYECKUX SBJICHUIN, OCHOBAHHBII Ha
ux GU3HYECKOM MMO00UH;

— METOJI MaTEeMaTHYECKOTO M3YUYCHHS PA3IMYHBIX (PH3HMUECKUX SBIICHHA, OCHOBAaHHBIN HAa MX
MaTeMaTH4eCKOM 101001 u.

Hpu mamemamuidecCKkom Mooeﬂuposauuu 6 Kauecmee o00veKma Mooeﬂupoeanu;l
evicmynarom...

— Fpa(bI/IKI/I IIEPEXOoaAHOI0 Iponecca, OIMMCbIBarOIIUC 00BEKT I10 YPaBHCHHUAM;,

— HCXOAHBIC YPABHCHUSA, MIPCACTABIIAOIINEC MATCMATUICCKYIO MOACIIb O6”I)€KTa;

— IIPOUECCChI, ITPOTCKAOIIHNEC B MaTeMaTH4eCKOM MOJCIIN.

Umo ocywecmenaemca na Imane no020moeKu OaHHvIx?
— ONMCaHME MOJIETIN Ha A3bIKE, IPUEMIIEMOM JUIsl HcTiosb3yeMoit OBM;
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— ONpEeleleHUuEe TIpaHUl] XapaKTEPUCTUK CHUCTEMBI, OIPAHUYEHUM U HU3MEPUTEIICH

nokasareseit 3 pexTUBHOCTH;

— IMPOUCXOAUT OT60p JaHHBbIX, HCO6XOIII/IMBIX AJI1 TIOCTPOCHUA MOJACIIN, U ITPEACTABIICHUU UX

B COOTBETCTBYIOIIEH (hopme.

Yem onpedensemcsa IKOHOMUYHOCHb MAMEMAMUYecKux mooeneiu?
— 3aTpaTaMy MalIMHHOTO BPEMEHU
— BO3MOXKHOCTBIO HCIIOJIB30BaHMS JUISl aHAM3a TEXHOJIOTMYECKOro TMpoIrecca U €ro

QJICMCHTOB

— TpeOOBaHUSIMU BBICOKON TOYHOCTH

Ha kaxoui cmaouu ocywjecmeniaemca nOUCK ananozoe npu npoekmuposanuu PIC?

— TEXHUYECKOE 33J]aHNe Ha IPOEKTHUPYEMBI 00BEKT

— Hay4HO-MCCle0BaTeNnbcKas pabora

— HCKHU3HBIN MPOEKT

— TEXHUYECKHM MPOEKT

— paboumii MPOeKT

— TEXHOJIOTHSl M3TOTOBJCHUS W WCIBITAHUS CIPOCKTHPOBAHHOTO OOBEKTa (OIMBITHOTO

oOpasiia iy napTuu), BHECEHUS KOppeKIuu (Ipu He0OXOTUMOCTH)

11.2. TunoBble KOHTPOJIbHbIE 33a4aHUA WU UHbIE MaTepualibl, He06XoaUMble AN OL,eHKN 3HaHUN,

YMeHMﬁ, HaBbIKOB U (MIIVI) OfMbITa B Xo4ge I'IpOMe)KYTO‘-IHOﬁ aTrecrauuu no gucuunjinHe

dopMa npoBeaeHNs NPOMEXYTOYHOM aTTecTaLuum No ANCUMNINHE: 3K3aMeH
IlepeyeHb KOHTPOJIBLHBIX BOIIPOCOB M 3aJaHUI VISl MOATOTOBKHU K IK3aMeHYy (2 ceMecTp)

1. Komnbrorepuzanys HHXEHEPHON NEATEIbHOCTH.

2. OcoleHHOCTH Tpoliecca MPOSKTUPOBAHUS, ONPEICIISIONINE HEOOX0IUMOCTh HCIIOTH30BAHUS
KOMIIBIOTEPHBIX TEXHOJIOTUH.

3. Hcropust pa3BUTHS KOMIIBIOTEPHBIX TEXHOJOTUIN B MAIIMHOCTPOECHUH.

4. llenu u 3agauu B 00JaCTH aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS

5. JIokyMeHTauus, perIaMeHTUPYIOLasl UCIIOIb30BAHUE KOMIIBIOTEPHBIX TEXHOJIOTUH

6. @DyHKIMOHAIbHAS CTPYKTYpa KOMIIBIOTEPHBIX TEXHOJIOTUHI

7. WHcTpymeHTanbHas 0a3a KOMIIbIOTEPHBIX TEXHOJIOTHH

8. BrbluuciuTenbHbIE CETH, UX JOCTOMHCTBA UCIIOJIB30BAHNS B KOMITBIOTEPHBIX TEXHOJIOTUAX

9. VYcrpoiictBo cereit 9BM

10. UadopmarimonHoe obecrieueHne KOMIIBIOTEPHBIX TEXHOJIOTH. bubnuorexun
MH(POPMAIIMOHHOTO 00ecTIeYeHus

11. [ToaroToBKa qaHHBIX U MOUCK MH(OpMaIUK B 0a3e TaHHBIX.

12. TpeGoBaHusl K aBTOMAaTH3UPOBAHHOW cHcTeMe WH(POPMAIMOHHOTO obecredeHus. THIb

MH(OPMALIMOHHO-TIOUCKOBBIX CUCTEM

13. CtpykTypa MaTeMaTH4eCKOro 00ecreYeHHsI KOMITbIOTEPHBIX TEXHOIOTHUI
14. MoaynpHOE TMTOCTPOCHUE MAaTEMaTUYECKOT0 00€CTIeueHNUsI KOMITPIOTEPHBIX TEXHOJIOTHH, €T0

JOCTOMHCTBA

15. MoaynpHass CTpyKTypa MNPOTPAMMHOTO OOECIIEUEeHUS KOMITBIOTEPHBIX TEXHOJIOTHH.

Hasnauenue moayneil. Bubnmoreku BHIYMCIUTENBHBIX MOTYJICH.

16. Metoapl ¢opMupoBaHUsS M300pakeHH Ha deprexax. O01acT MaTeMaTHKH, HA KOTOPHIX

OCHOBAHO I'€COMCETPUICCKOC MOJCIIMPOBAHUC

17. I'enepupyromuii MeTon (GopMUpOBaHUS U300pAKEHUIMA

18. KoppektupoBanue rpapuueckux nzodpaxenuit. Onepanuy u3MeHEHUs TOMOJIOTHH
19. BapuaHTHbII METO/ IPOEKTUPOBAHUS JIeTaleh

20. CpaBHUTEINBHAS OLICHKA T€HEPUPYIOILETO U BAPUAHTHOTO METO0B
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21.

22.
23.
24.
25.
26.
27.
28.
29.

30.

31.
32.

33.

34.

35.

TpexmepHoe reoMeTpuyeckoe MojenupoBaHue o0bvekToB. Ero mnpemmymiectBa Hax
JIBYXMEPHBIM

Poib pacueToB B MPOEKTHON paboTe, BUIBI PaCUETOB, UX HA3HAUYECHUE

MonennpoBaHue 0ObEKTOB U aITOPUTMU3ALIUS PACUETOB

MopenupoBaHi€e TEXHOJIOTHYECKOro 000pynoBaHus. Tursl Monenen

Mertoas! pemeHnst MOJEIbHBIX 3a/1a4

OneMEeHTHI TEOPUH MPUHATHSI pEILIEHUN

AHanu3 abTepHATUBHBIX BAPUAHTOB

Pewrenue 3anau onTuMu3anuu

[IpuHATHE pemeHMd B YCIOBUAX HEYETKUX MCXOOHBIX [JaHHBIX. TeopHs HEYETKUX
MHOXECTB

Meton sKkcnepTHBIX OLIEHOK. BecoBble koad¢uuuenTsl. PaHXupoBka NpPOEKTHBIX
BapUaHTOB

Ponp KOMIIBIOTEPHBIX TEXHOJIOTMH B MAIMHOCTPOUTENBHOU OTpaciiy. PemaemMble 3agauun
[IporpaMMHBIE KOMIIJIEKCHI, OPUEHTUPOBAHHBIE HA PELICHUE 3a/1a4 MAlIMHOCTPOUTEILHOTO
npoduns

[IpuknagHoil maker mnporpaMMm Juis MamuHocTpoeHus «lonbpetpum». CrpykTypa,
cnenuduka paboThl, peraeMble 3a1a41 1 METOAMKA UCTIOJIb30BAHUS

[Ipuknaagnoit maker mporpamm «Jlomman». CTpykrypa, crneuuduka padOThl, peliaeMble
3a/1a4M ¥ METO/IMKA UCIIOJIb30BaHUS

[Ipuxnaanoit naketr nporpamm «CIIPYT-TII». CtpykTypa, cneuduka paboThl, periaeMple
3a/1a4M ¥ METOJIMKA UCIIOJIb30BaHUS
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