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AHHOTaNINA

Hucumumna  «MojenupoBanie  poOOTOTEXHMYECKHMX ~ CHUCTEM»  BXOAWUT B
o0Opa3oBaTellbHyI0 IpOrpamMMmy BhICIIEr0 oOpa3oBaHUS — IporpamMmy OakanaBpuara IO
HaNpaBJICHUIO TOATOTOBKM/ crenuanbHocTH 15.03.06 «MexarpoHuka u poOOTOTEXHHUKA»
HanpasiieHHOCTH «{udpoBoil MHKUHUPUHT POOOTOTEXHUUECKMX KOMIUIEKCOBY». Jluciuruinna
peanu3zyercs kapeapoit «Ne32».

JucuunnuHa HauejaeHa Ha GOpMHUPOBAHKE Y BBIITYCKHUKA CIEIYIOIINUX KOMIIETSHIIUN

I[IK-1  «Cnocoben  y4yacTBOBaTh B  HAy4yHBIX  HCCIICIOBAaHHUSAX  OOBEKTOB
npodecCuOHANBLHOM e TEIIbHOCTI

[IK-2 «CnocobeH TpOBOAWTH pAaCcYETHBIE H  KOHCTPYKTOPCKHE paboOThI  TIO
MPOEKTUPOBAHUIO U CO3JIAHUIO 0OBEKTOB MPO(ECCHOHATLHON AESITETbHOCTU C UCIIOIB30BAaHUEM
CpeAcCTB U(PPOBOTO HHKUHUPUHTA»

[IK-8 «CnocobeH opraHu30BBIBaTh MaTepHalbHOE M JOKyMEHTalbHOE olecredyeHue
PEMOHTA pOOOTOTEXHUYECKUX CUCTEM U KOMILIIEKCOB)

CopepxaHue TUCIUILUIMHBI OXBaThIBAET KPYr BOMPOCOB, CBA3AHHBIX C MOJCIUPOBAHHEM
¥ IPOEKTUPOBAHNEM POOOTOB U pOOOTOTEXHHUUECKUX CHCTEM.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpuBaeT cieayromue (OpMbl OpraHu3aliu
yaeOHOro mporiecca: JISKIUH, 1a00paTOpHbIE padOThI, CAMOCTOSATEIbHASI paboTa 00yJaroIIerocs,
KypCOBOE MPOESKTHUPOBAHHE.

[IporpaMMoil IUCHUIUIMHBI HPEIYCMOTPEHBI CIEAYIOUIME BHJbI KOHTPOJSA: TEKYILUN
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mast TpyA0eMKOCTh OCBOSHUS JMCIMILIMHBI COCTaBIseT 3 3adeTHBIX eawHmibl, 108
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. IlepeudeHb MIaHUPYEMBIX PE3YIbTATOB OOYUYEHHUS 11O AUCHUIIIIMHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

Henbro qUCHUIUIMHEL sBJsieTCS (OPMUPOBAHUE Y CTY/IEHTOB 3HAHUN, YMEHHUM 1 HABBIKOB
B 00JaCTM MaTeMaTUYECKOTO MOJEIMPOBAHMS, MPOEKTUPOBAHUS U CO3JAHMSI TEXHUYECKOMU
JOKYMEHTAIlMU HEOOXOAUMBIX Ul YCIIEUIHOTO pellieHus: MpodecCHOHANbHBIX 3a7a4 B HAYYHBIX
UCCIICIOBAaHMSX, IPOSKTUPOBAHUU U OOCITYKHUBAHUU POOOTOB U pOOOTOTEXHHUECKUX CHCTEM.

1.2. JlucuumiuHa BXOOUT B  COCTaB  4acTd, (GOPMUPYEMOHl  y4yaCTHHKaMHU
00pa30BaTebHBIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BBICIIETO0 00pa3oBaHus (nanee —
OI1 BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHS 110 AUCIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydeHus NUCHUILIMHBI OOYYaIOUIMIiCS AODKEH 00JanaTh CIlIeTyIOIUMHE
KOMIETSHIMSIMHU WM WX YacTaMU. KoMneTeHIMy U MHAMKATOPhI UX JTOCTHXKEHUS MPUBEICHBI B

Tabimuue 1.

Tabmuna 1 — [lepeueHp KOMOETEHIMN U UHAUKATOPOB UX JOCTHXKEHUS

Kareropus (rpynmna) Kon n Kon 1 HanMeHOBaHME HHIUKATOPA JOCTHKCHHS
HAaUMEHOBAaHHE
KOMIIETEHIINH KOMIETEHIINH
KOMIICTCHIINH

[1K-1 Cnocoben

y4acTBOBATh B [1K-1.3.2 3HaeT MeTo bl pa3paboTKU aIrOpUTMOB

HAyYHBIX Y IPOrPaMMHOTO 00ECIICYCHH S, MATEMATHICCKIX
[Tpodeccuonanpubie . .
KOMIIETEHIT UCCIIETOBaHMIX Mojieneil 00beKTOB MpodeccroHalbHON

00BEKTOB NESTEIILHOCTH, B TOM YHUCIIE C IPUMEHEHUEM

npo(ecCHOHANBHOM | TEXHOJOTHI HCKYCCTBEHHOTO MHTEIIIEKTa

JIESITCIIBHOCTH

ITK-2 Cniocoben

MIPOBOJIUTH

pacueTHbIe U

KOHCTPYKTOPCKHE

a6OTIL?Ile'I<O p [IK-2.¥.1 yMeeT oCylIeCTBIATh MOJACIHUPOBAHUE

p MIPOIIECCOB H MTPOCKTHPOBAHKNE 0OBEKTOB

[TpodeccuonanbHple | NPOEKTUPOBAHUIO U .
npodeccnoHanbHOM e TENBHOCTH C
KOMIIETEHITHH CO3aHHUI0 OOBEKTOB
. | MCTIOJB30BAaHUEM CHCTEM KOMITBLIOTEPHOTO
npoQeCCHOHAIbHON
MPOEKTUPOBAHUS U TU(POBOTO WHXKUHUPUHTA

JESITEIbHOCTH C

HCIIOJIb30BaHUEM

cpencTB UppPOBOTO

WHXHUHUPUHTA

[TK-8 Crnocoben

OpPTaHU30BBIBATH

MaTepuaibHOe U

p [1K-8.3.1 3Haet oTpacieBble HOpPMATHUBBI,

JIOKYMEHTaJIbHOE
[TpodeccuonanpHble oBeeTeueHIe oTpeenstole TpeOOBaHUS K MapaMeTpam H
KOMTICTCHITHH eMOHTA pekuMaM paboThl MEXaTPOHHBIX U

P POOOTOTEXHUUYECKUX CUCTEM

POOOTOTEXHUYECKUX

CUCTEM U

KOMILIEKCOB

2. Mecro nucuumiauHsl B cTpykType OI1
JucnurnnuHa MokeT 6a3upoBaThCsl Ha 3HAHUSAX, PaHee MPUOOPETEHHBIX 00YJIarOITUMUCS
MIPU U3YYECHHUH CIIEIYIOUIUX TUCLIUIUINH:
— «MaremaTuka MaremMaTHYECKUI aHaIU3»,
— «UMHxeHepHas U KOMIBIOTEpHAS rpadukay,
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- ((TGOpeTI/I‘IeCKaSI MCXaHHKa),
- ((HpI/IKJ'IaI[HaH MCXaHUKa),

- ((:‘)J'IGKT];)I/ILICCKI/IG U TUAPABIMYCCKUE MPHUBOJABI MCXATPOHHBIX U pO6OTOTeXHI/I‘IeCKI/IX

YCTPOMCTBY,

— «H}popmMannoOHHbIE YCTPOHCTBA U CUCTEMBI B POOOTOTEXHUKEY.
3HaHMA, IOJYYEHHbIE NPU H3YyYCHUH MaTepHana JaHHOW JWCIMIUIMHBI, MMEIOT Kak

CaMOCTOSITENIbHOE 3HAUCHHUE, TaK ¥ UCIOIB3YIOTCSA IPU U3YYCHUH APYTHX AUCIUTUINH:
— «YmpasieHue podoTaMi U pOOOTOTEXHUYECKUMHU CUCTEMAMU»,

— «IIporpamMHuoe o0ecrieueHrEe MEXaTPOHHBIX U POOOTOTEXHHUYECKUX CHCTEM»,

— «MuKpornpoueccopHas TEXHUKa B MEXaTPOHUKE U pOOOTOTEXHHKE.

3. O0BeM U TPYIOEMKOCTh JTUCIUILIAHBI
Jlanaple 00 00meM oO0beMe TUCIUILUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI MO TUCHUIUIHHE (M pacnpeieieHUue ITOi TPYI0EMKOCTH 110 CEMECTPaM) MPECTABICHBI B

Tabnuiie 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh AUCHUIIIUHBI

TpynoemMkocTs 1o

Bun yuebnoit paboTbl Bcero ceMecTpam
Ne6
1 2 3
Oowan mpyooemKkocmp OUCUUNIUHDL, 3/ 108 3/ 108
3E/ (1ac)
U3 Hux uacoe npakmuueckoii N002Z0MOo6KU 34 34
AyoumopHusie 3anamus, BCETo vac. ol ol
B TOM YHCIIC:
nexuuu (JI), (gac) 17 17
npakTudeckue/cemunapckue 3anatus (I13),
(dac)
naboparopusie pabotsl (JIP), (dac) 17 17
KypcoBoii npoekT (padota) (KII, KP), (4ac) 17 17
9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 21 21
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sx3ameH (3auer, Judd. 3auy, OK3. OK3.

Dk3.**)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTIHBI

4.1. PacnpeneneHue TPyI0EMKOCTH TUCIUILTHHBI IO pa3/eiaM U BUAAM 3aHITHIA.

Pa3Z[€J'II>I, TEMBI IUCHUIIJIMHBI U X TPYAOCMKOCTh IIPUBCACHLI B Ta6n1/1ue 3.

Ta6n1/1ua 3 - Pa3,[[eJ'IBI, TEMbI JUCHUIJIMHBI, UX TPYAOCMKOCTDH

Paznensl, TEMBI IUCIUITITHHBI Jlexuma | 113 (C3) - JIP KII CPC
’ (gac) (gac) (dac) (gac) (dac)
Cemectp 6
Paznen 1. Oransl MIPOEKTUPOBAHUS 2
POOOTOTEXHUIECKON CHCTEMEI.
Paznen 2. OCHOBHBIE TEOPETHUCCKHE TTOIOKEHUS U
POJIb MAaTEMAaTHYECKOTO MOJICIIMPOBAHMS B CO3JAHUN 2
po6otoB u PTC
Paznen 3. [Ipumenenne CAIIP npu KOHCTpYHpPOBaHUHU 2 7
U pacueTe JIEMEHTOB U y3710B pobotoB PTC




Pazpen 4. Pobororexunueckue KOMILIEKCBHI.
Haznauennue, CcOCTaB 3 KiTaccuukarys 4
POOOTOTEXHUYECKUX KOMITICKCOB.

Pazmen 5. OOmmue cBegeHHs O NPOCKTHPOBAHMY|
po0OTOB m poboTOTEXHIUECKUX cucTeM. CTpyKTypHas] 4
W KUHeMaTHdecKast KiacCU(pUKAIHsI MAHUITYIISIIIAOHHBIX
YCTPOHCTB POOOTOTEXHHUYECKHX CHUCTEM.

Paznen 6. UmxenepHslii anaau3 poootos u PTC. 3 6
Pazgen 7. Lludpomoe mpoekTupoBanue. lLludpobie 4
neoiiauku PTC.
BeInonHeHe KypcoBoi paboThI 17
Hroro B cemectpe: 17 17 17 21
Hroro 17 0 17 17 21

[IpakTudeckass MOATOTOBKA 3aKIIOYAeTCs B  HEMOCPEJICTBEHHOM  BBITIOJHECHUU
oOy4JarllMMHUCS  OMNpeNeJeHHBIX  TPYAOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oy;aymiei
PO ECCUOHAIBHON JEATEIHHOCTHIO.

4.2. CopnepxaHue pa3/iejoB U TEM JIEKIIMOHHBIX 3aHATHI.
Conepxanue pa3esioB ¥ TeM JICKITMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

HOMep pasaciia Hazpanue u COACPIKAHUC Ppa3aciIOB U TEM JICKIITMOHHBIX 3aHATUMN

1 Paznen 1. Dramsl mpoekTHPOBaHUS POOOTOTEXHUYECKOW CUCTEMBI
Tema 1.1. Texuuueckoe 3amanue. IIpoekTHoe 3amaHue. DCKU3HBIMA
pOoeKT. TeXHu4YeCKuii IPOeKT.

Tema 1.2. Pa3paboTka CTpPYKTypHO-aITOPUTMHUYECKOTO OOECIICUCHHS
IpoeKTa. AnmapaTHas pean3alisi CUCTEMBI YIIPABICHUS POOOTOM.
Tema 1.3. IIporpammHas peanuzanus poOOTOTEXHHUUECKOH CHCTEMBI.

Pacyer HamEKXHOCTH POOOTOTEXHMYECKOW CHCTEMbl. VICTbITaHHs
poOOTOB U POOOTOTEXHUYECKUX CUCTEM.

2 Pasmen 2. OcHOBHblE TEOpEeTHYECKHE TIOJOXKEHHS U pPOJb
MaTEeMaTHYECKOr0 MOJICIIMPOBAHHUS B CO3/1aHuu po0oToB U PTC

Tema 2.1. OcHOBHBIE TEOPETUYECKHE TIOJOXKEHUS H  POJIb
MAaTeMaTHU4YCCKOTO MOJACIIMPOBAHNA B CO3AaHNU CIIOKHBIX TEXHUYCCKUX
00BEKTOB.

Tema 2.2. Meronmonorus MojenupoBanus. [locTaHOBKa 3agad

OIITUMHU3AIIUH.

3 Paznen 3. Ilpumenenne CAIIP mpu KOHCTpYyHpPOBAaHHMHM M pacueTe
3JIEMEHTOB U y3710B pobotoB PTC

Tema 3.1. Ilpumenenune CAIIP npu KOHCTPYMPOBaHMHM U pacyere
JJIEMEHTOB U Y3JIOB dJekTpoMexanndeckux cucreM. [lomstue CAIIP.
Knaccuduramms CAIIP (CAD, CAE, CAM).

Tema 3.2. T'eomerpuueckoe wmoxpenupoanue B CAD-makerax
[Tpumenenune CAE-cuctem. ABTOMAaTH3AITHS TIPOIECCa pacyueTa.

Tema 3.3. Ilpumenenne PDM-cuctem npu npoexktupoBanuu PTC.

4 Paznen 4. PoGororexHuueckue KoOMIUIEKCH. Ha3HaueHue, cocTaB ¥
KIaccuuKaius poOOTOTEXHUIECKUX KOMILIEKCOB.
Tema 4.1. Haznagenne poOOTOTEXHHWYECKHX KoMIUIekcoB. CocTaB H
KJaccupuKanus poOOTOTEXHUIECKUX KOMILJICKCOB.
Tema 4.2. KoMioHOBKa pOOOTOTEXHUYECKOTO KOMILIEKCA U BO3MOKHBIC
TPaeKTOPHHM  cxBara  MaHumynaTropa. KoMmoHOBOYHBIE  CXeMbl




pPOOOTOTEXHUYECKOTO  KOMIUIEKCa. AHaIM3 MECTHBIX  (YacTHBIX
TPAeKTOPHI CXBaTa MAaHUITYJISITOPOB.

Tema 4.3. OcoOEHHOCTH HCIIOIB30BAHUS HECKOJIEKUX POOOTOB B OJTHOM
pOOOTOTEXHUUIECKOM KOMILICKce. Vcronb30BaHNEe HECKOJIBKHX POOOTOR
B OJTHOM POOOTOTEXHUYECKOM KOMITIIEKCOB.

Tema 4.4. MeXCTaHOYHBIC TPACKTOPHU CXBAaTOB. MeEKCTaHIMOHHBIC

TPaeKTOpUH Kak (YHKIMH YWCIa CXBAaTOB W  OpraHU3aIliH
MIPOU3BOICTBEHHOMN CIICHBI.

Pazgenr 5. OOmme cBeaeHHUS O TMPOCKTHPOBAHHM pPOOOTOB |
poboToTexHuueckux cucreM. CTpyKTypHass W  KHHEMAaTHYecKas
KIacCH(UKaNUs MaHHUITYSIMAOHHBIX YCTPOMCTB POOOTOTEXHUYECKUX
CHCTEM.

Tema 5.1. O6nactu npumeHeHuss poboroB. Kiaccupukams
MPOMBIIIICHHBIX poGOTOB. Texuuueckue XapaKTepUCTUKY]
MIPOMBITIUICHHBIX  po00TOB. OOmMe CBENCHHS O MPOCKTHPOBAHHUH
po6oToB. [IpHHIMTIBI TPOEKTHPOBAaHUS POOOTOB.

Tema 5.2. MogenupoBanue u aHaiau3 poOOTOB. CTPYKTypHas H
KHHEMaTh4ecKass KiacCH(UKalys MaHUIYJSIUOHHBIX  yCTPOWCTB
pobororexHmuecknx cucteM. OCHOBHBIC TMOHSTHS CTPYKTYPHl |
KHUHEMAaTHKH MaHUITYJISTOPOB.

Tema 5.3. Ilomatue o CTPYKType MAaHUIYIALUOHHBIX CHCTEM.

Knaccudukarms KHHEMAaTHYECKUX nap MaHUMYJISIIIMOHHBIX
MexaHm3MoB. Kiaccnukanms NepeHOCHBIX CTENeHeH MOIBMKHOCTH
MaHUMYJISITOpPa C IMOCHIeA0BaTeNbHON KuHeMatukoil. Kiaccudukanms
MEPEHOCHBIX CTETeHEeH TMOABIKHOCTH TIO CHCTEMaM KOOPIUHAT.
Knaccudukaryst opueHTHPYIOIUX CTENEHEH MOIBIKHOCTH.

Paznen 6. Umxenepuslit ananu3 podotos u PTC.

Tema 6.1. IIpumenenue Meroga KoHeyHBIX 31emeHToB (MKD) mpw
pacueTe JIEMEHTOB U Y3JI0B JIEKTPOMEXAHUUECKUX CHCTEM.

Tewma 6.2. AHanu3 HanpsHKEHHO-NEPOPMHUPOBAHHOTO COCTOSIHUSI.

Paznen 7. LudpoBoe npoextuposanue. Lludposeie nsoiinuku PTC|
NmMuTannoHHOE MOJENUPOBAHUE.

Tema 7.1. Liudpooe npoekruposanue. Ludppossie neoiinuku PTC.
Tema 7.2. IMUTallMOHHOE MOJICTUPOBAHHUE.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBECHBI B TAOIUIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsITHs U UX TPYJOEMKOCTh

N3 aux No
Ne | Tewmsl npaktudeckux | @opmel npakTH4ecKuX | TpyaoeMKOCTb, |MPAaKTHYECKOM |pasnena
/1 3aHATHI 3aHATHI (dac) MMOATOTOBKH, | AUCIIHAIL

(dac) JIMHBI

Y4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

Bcero

4.4. JlaGopaTopHbIe 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb TPUBEICHBI B Ta0IHUIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJOEMKOCTb

| Ne |

HaumenoBanue 1abopaTopHbIX padboT \ TpynoemMKoCTb,

N3 Hux ‘ Ne ‘




n/n (gac) IIPaKTUYECKOU | paszeiia
MOATOTOBKH, | JMCIIMII
(gac) JIMHBI
Cemectp 6
1 | Paspabotka 3D moznenu B CAIIP 4
2 | Pabora co coopkoit B CAIIP 7
3 | Ananus HaNpsHKEHHO-Ie(POPMUPOBAHHOTO 4
COCTOSIHUSI

4 | Pa3paboTKa MIMHTALIMOHHON MOJICIH 2
Bcero 17

4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHIITOTHEHUE KYPCOBOM PabOThI
enp kypcoBoii paboThl: (OpMHpPOBAHUE Yy CTYAEHTOB MPAKTUYCCKUX HABBHIKOB B

MOACIIMPOBAHUMU,

MEXaHU3MOB POOOTOB U MEXATPOHHBIX YCTPOUCTHIB.

YacoB nmpakTUYECKOH MOArOTOBKU: 17

IIPOCKTUPOBAHMU W CO3JaHUH TEXHUYCCKOM JOKYMCHTallUK Y3JIOB H

[IpumepHBbIe TeMbI 3a/1laHUI HA KypCOBYIO paboTy npuBeaeHsl B pasaene 10 PIT/I.

4.6. CamocrodrenbHas padoTa 00yJaronxcs
Busiel caMocTosITeNbHOM pabOThI M €€ TPYAOSMKOCTh ITPUBEICHBI B TAOIHUIE 7.

Tabmmua 7 — Bugsl caMoCTOSTENIbHON PadOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 6,
Bua camocrositensHOM paboThI
qac qac
1 2 3
H3ydeHne TeopeTHUecKoro MmaTepuania 5 5
nucuuriniel (TO)
KypcoBoe npoextuposanue (KII, KP) 10 10
Pacuerno-rpaduueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 3 3
ycneBaemoctu (TKY)
Jomamnee 3amganue (13)
KonTponbubie pabotel 3a04uHNKOB (KP3)
IToaroroBka K mMpoMeXyTOYHOU 3 3
atrecrauuu (ITA)
Bceero: 21 21

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSTENTEHOM PabOThI 00YYAIONIUXCS IO TUCIUIUIUHE (MOIYITIO)
Y4eOHO-MeTOInYeCKHe MaTepualbl JUIsl CaMOCTOSITeNbHOW paboThl O00ydaromuxcs yKa3aHbl B

.. 7-11.

6. [lepeyeHb EUATHBIX M YICKTPOHHBIX YICOHBIX U3TaHUI
[lepeueHb meYaTHBIX U DJIEKTPOHHBIX YUEOHBIX U3/IaHUI TIpUBeIeH B Tabmulle 8.
Tabmuna 8— [lepedeHb MEYaTHBIX U MJICKTPOHHBIX YUCOHBIX M3IaHHMA

HIudp/
URL anpec

bubnuorpaduueckas ccpiika

KomtyecTts
0

OK3CMILIIPO
BB




OHMOIOTEKE
(kpome
AIIEKTPOHH
BIX

SK3EMILLIPO
B)

URL:
https://znanium.com/catalog/product/21
11400

1) MaremaTrueckoe MOJICITUPOBAHKE
U MIPOEKTUpOBaHME : ydyeOHoe mocobue /
A.C. Konowmeriuenko, .H. KpaBuenko,
A.H. CraBues, A.A. IlonyxuH ; moj pe.
A.C. Konomeituenko. — Mockaa :
NH®PA-M, 2024. — 181 c. — (Bsicmiee
obpazopanue: Maructparypa). — DOI
10.12737/textbook_59688803c3ch35.155
68286. - ISBN 978-5-16-012890-0.

URL.:
https://znanium.com/catalog/product/18
19599

ITuckaxosa, T. B. MaremaTudeckoe
MOJICIIUPOBAHNE OOBEKTOB U CHCTEM
yrpaneHus : yueonoe nocodue / T. B.
ITuckaxosa, T. B. [lonuora, I'. b.
Hansikuna. - Kpacnosipck : Cub. denep.
yH-T, 2020. - 230 c. - ISBN 978-5-7638-
4184-8.

URL.:
https://znanium.com/catalog/product/20
09703

3apyoun, B. C. MaTemaruueckoe
MOJICIIMPOBAHKE B TEXHUKE | YUCOHUK /
B. C. 3apy6wuH. - 3-¢ uzn. - Mockaa :
MI'TY um. baymana, 2010. - 497 c. -
(MaTtamaTuka B TEXHUYECKOM
yauBepcurete. Boim. XXI). - ISBN 978-
5-7038-3194-6.

URL:
https://znanium.ru/catalog/product/208
2910

Tapacuk, B. II. MaTtemarnueckoe
MOJIEIIMPOBAHNE TEXHUIECKUX CUCTEM :
yuebHuk / B.I1. Tapacuk. — MuHCK :
Hogoe 3nanue ; Mocksa : UTHOPA-M,
2024. — 592 c. — (Bricuiee
oOpa3oBanue: bakanaspuar). - ISBN
978-5-16-011996-0.

URL:
https://znanium.ru/catalog/product/213
4399

Yepenaikos, A. A. KoMmnbeiotepHbie
TE€XHOJIOTUH, MOJICTUPOBAHUE U
aBTOMATHU3UPOBAHHBIE CUCTEMBI B
MaIIMHOCTPOEHHH : yueOHOoe rmocodue /
A. A. Yepenamkos, H. B. Hocos. -
Canxkr-IlerepOypr : Ilpocniekt Haykwy,
2024. - 592 c. - ISBN 978-5-906109-61-
3.

URL.:
https://znanium.ru/catalog/product/116

Bacmibkos, HO. B. Marematnueckoe
MOJICIUPOBAHNE OOBEKTOB M CHCTEM

9




7744 ABTOMATHUYECKOTO yIPaBJICHUS: yueOHOe
noco6ue / 1O. B. Bacunskos, H. H.
BacuibkoBa. - Mocksa : Bosoraa :
Nndpa-Umxkenepus, 2020. - 428 c. : ui.,
Tabi. - ISBN 978-5-9729-0386-3.

URL: BBenenune B MaTemMaTh4eckoe
https://znanium.com/catalog/product/12 | moxenupoBanue : yaebHOe mocodue / B.
11604 H. Ammuxmun, M. b. I'utman, U. 3.

Kemnep [u ap.] ; mox. pex. I1. B.
Tpycona. - Mockaa : Jloroc, 2020. - 440
c. - ISBN 978-5-98704-637-1.

URL: Uctaruna, E. b. Marematnyeckoe
https://znanium.com/catalog/product/20 | moxenaupoBanue : yaebHoe mocoodwue / E.
86842 b. Uctaruna, A. A. IIeassix, T. A.

[TpsaBIX. - KpacHospck : Cubupckuii
benepanbHbIil yHEBEpcUTeT, 2022. - 124
c. - ISBN 978-5-7638-4557-0.

7. IlepeyeHb IEKTPOHHBIX 0Opa30BaATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB MH(}OpPMaLOHHO-
TEJIEeKOMMYHUKAaIMOHHONW ceTu «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHS TUCIUILIAHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPcOB HH(POPMALUOHHO-
TEJEKOMMYHUKAIMOHHOU ceTu «HTepHET»
URL anpec HaumenoBanue
https://lib.guap.ru Caiit oubmuorexu I'VAII
https://kompas.ru/ Caiit Kommac 3D

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHsI, HCIIONB3yeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 MPOTPAMMHOTO OOeCTICUeHUs TTpeIcTaBicH B Tadymire 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecrieyeHHs

No /1t HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH()OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOoIiecca 1Mo JUCIUILTHHE

[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabmuua 11— Ilepeyenp HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

Ne /1t Haunmenosanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
10




CocraB MaTepUaIbHO-TEXHUYECKONW 0a3bl, HEOOXOAMMOM ISl  OCYIIECTBIICHHS
00pa30BaTeNBLHOTO MpoIiecca Mo TUCIUIUIMHE, TIPECTaBIeH B Tabmuiel 2.

Tabauna 12 — CoctaB MaTepHalibHO-TEXHUUECKON 0a3bl

Ne HanmeHnoBaHnue cocTaBHON 4acTH Homep aynuropun
/T MaTepUuaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)
1 JlexOHHAs ayaUTOPHUS BM, 21-18
KomMmnbrotepHslii Kacce BM, 31-04

10. Omnenounble cpeacTBa s MPOBEACHUS TPOMEKYTOUHOM aTTeCTalu
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS MPOBEACHUS TMPOMEKYTOYHOM aTTECTAI[H
00ydJaronuxcs mo IMCUUILIMHE TpUBeeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHSI IPOMEKYTOYHON aTTeCTalluu

Buj npoMexxyTo4HOM aTTecTanuu [lepedyeHpb OLIEHOUHBIX CPEJCTB
OK3aMeH Crrcok BONpPOCOB K 3K3aMEHY;
TecTsl.
Boinonnenue kypcoBoii paboThl OKcrepTHas OLIEHKAa Ha OCHOBE TPeOOBaHUMN K
COJICPKAHUIO KypCOBOM paloThI o
JUCLUILIMHE.

10.2. B kadecTBe KpUTEpUEB OICHKH YypPOBHSA C(HOpMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabauie 14. B Teyenune cemecTpa MOXKET UCIOJIb30BATHCS

100-0ayuipHass  mkaia

MO,HYHLHO'pefITHHFOBOfI CHCTCMbI yHI/IBepCI/ITCTa, IIpaBujia

HCIIOJIBb30BaHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJbHBIM HOPMAaTUBHBIM aKTOM

I'VAIL

Tabmuua 14 —Kpurtepuu oLieHKH YpoBHS chOpMHUPOBAHHOCTH KOMIETEHITHI

Or1eHKa KOMITETEHITUH

5-0ayutpHas mIKana

XapaxrepucTuka cpopMUPOBAHHBIX KOMITETEHIUI

«OTIIMYHO»
(Ga4YTCHO»

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIEI0BATEIIFHO U TPAMOTHO €T0 M3JIaracr;

— ONMHUpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpHI,
TECHO MPUBS3HIBAECT YCBOCHHBIC HAYYHBIE MOJOKEHHS C MPAKTUYECKOM
JeSITEIIbHOCTHIO HAIPABJICHWS;

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMBIC M HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— cBOOOJHO BIAJICET CHCTEMON CITEIMAIM3HPOBAHHBIX IOHITHH.

«XOPOLLIO
«BaYTEHO»

— 00yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIA MaTepHall, TPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPaATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOH JESITEIHHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HayYHbIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIAJCCT CHCTEMOM CIIEIMAIM3UPOBAHHBIX TOHITHH.

«YOOBJICTBOPUTCIILHO»
(Ga4uTCHO»

— o0yyaromuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[I0 CYILIECTBY M3JIaracT €ro, ONMpasCh Ha 3HAHUA TOJBKO OCHOBHOM
JIUTEPaTypHl,

— JIOIYCKaeT HeCYLIECTBEHHbIE OIIMOKN 1 HETOUHOCTH;

— WCIBITHIBAET 3aTPYAHEHUs B NPAKTUYECKOM IPUMEHEHUW 3HAHHUU

11




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

HaIPaBJICHUS;

— cnabo apryMeHTUpPYeT Hay4YHbIE MOJIOKEHHS,

— 3aTpyaHsieTcs B (OPMYIMPOBAHUN BBIBOJOB M 0000LICHHUI;

— YaCTUYHO BJIaJIe€T CUCTEMOH CIIELIMAIN3UPOBAHHBIX TOHATHH.

— o0ydJaromuiicss He YCBOWJI 3HAYUTENBHOM 4YacTH MPOrPaMMHOTO

MaTrepuana;
— IONyCKaeT  CYIIECTBEHHbIE  OIIMOKM W HETOYHOCTU  MpH
«HEYJIOBJICTBOPUTEIILHOY .
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HANPaBIICHUY;
«HE 3aYTCHO»

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHUS;
— He GOpMYJIHUPYET BBIBOJIOB H 0000IICHHUI.

— UCIIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUM;

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WIH UHbIE MaTEPHAIIBI.
Bompocer i sx3amMena npejacraBieHsl B Tadbmuie 15.

Tabmuna 15 — Bonpocs! i sk3amMeHa

Kon
Ne /it Ilepedyens BOIPOCOB AJIsA IK3aMEHA
UHAMKATOpa

1 Kakoe mecTo cpenu moaeneit 3aHuMaroT si3bikoBbie moaenu u | 11K-1.3.2
nouemy?

2 JlaiiTe onpenenenre MmareMaTu4eckoi mojaenu, ucnoipdyemoe | [IK-2.V.1
B TEXHHUKE.

3 JlaiiTe onpeneneHue MaTeMaTuaeckon Mojenu texuuueckoro | [1IK-2.V.1
00BEKTA.

4 [TpuBeaute cBOM npumep HHOOPMALIMOHHONW MOJIEIH. [IK-2.V¥.1

5 [IpuBeguTe npuMepsl FEOMETPUUYECKUX MOJIEIIEH, UX [IK-2.¥.1
HA3HAYEHHUE U POJIb B MHKEHEPHOM MPAKTHUKE.

6 JlaiiTe onpejieieHne KOMIBIOTEPHOU MOJIETH. IIK-2.V.1

7 Kaxk onpenensiercss u Ha 4TO BIUSET «TOYHOCTHY TIK-1.3.2
KOMIIBIOTEPHOW MOJIE€NH?

8 Ha uro Biusier «ya00CTBO UCIIOIB30BaHMS» KOMIIBIOTEPHON [K-1.3.2
Mozenu?

9 Kakne Meroas! 1 pa3HOBUIHOCTH ONITUMM3ALMN BaM [IK-1.3.2
W3BECTHBI?

10 Kakoi maTemaTnyecknii anmapar UCIoJIb3yeTcs U [K-1.3.2
peain3alyy apamMeTpu4ecKor ONTHMHU3ALMH?

11 Kakne moaxoasl IpUMEHSIOT 11 CTPYKTYPHOM [IK-1.3.2
ONTHUMU3AIUN?

12 IIpuBenuTe OCHOBHBIE IPEUMYILIECTBA KOMIIBIOTEPHOTO [IK-2.V.1
MOJIETTUPOBAHUSL.

13 HazoBute 1 npokoMMeHTHpYITE TUIIMYHBIE KOHLenTyanbHble | [TK-1.3.2
OLIMOKYU NpY IPOBEJCHUH KOMITbIOTepHOTo npoektupoBanus. | [IK-2.V.1

14 Kak onenuBaercs «apakTuieckasi IeHHOCTbY KomnbptorepHon | [1K-1.3.2
Monaenu’?

15 UYto Takoe «aeKBaTHOCTh)» KOMIIBIOTEPHOU MOEIN? [IK-1.3.2

16 B ueM oTiimume mpoueccopHOro U peasbHOr0 BPEMEHH B [IK-1.3.2
MOJIETUPOBAHUU?

17 CdopmynupyiiTe OCHOBHBIE 1€ UMUTAIIMOHHOTO [IK-2.V.1
MOJIETTUPOBAHUSL.

18 [IpuBeguTe TOCTOMHCTBA M HEJOCTATKU BBIYUCIUTEIBLHOTO T1IK-1.3.2
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OKCIICPUMCHTA IO CPABHCHUIO C UCCJIICJOBAHUCM peaHBHOfI
CHUCTCMBI.

19 YUto noHMMaeTcs noj aIeKBaTHOCThIO KOMITbIOTEPHOU IK-1.3.2
Monenu?

20 Yro nmoHUMaeTcs 1o BepupuKaueis UMUTAHOHHBIX [IK-1.3.2
monenen?

21 Kakune MeToasl MOAECIIMPOBaHUS HCIIOIB3YIOTCS IIPH [IK-1.3.2
IIPOBEICHUU MHKEHEPHOI' 0 aHajiu3a?

22 Haiite onpenenenue CAE-cucrem u obnactu ux [IK-1.3.2
HCIOJIb30BaHUS.

23 UYro Takoe MKD? MIK-1.3.2

24 Uro Takoe KoHeUHbIH 351eMeHT? Kakue ObIBatOT TUIIBI [IK-1.3.2
KOHEUHBIX 3JIEMEHTOB?

25 Hanummure cooTHoOmeHue, BeIpaxkaroliee cBsi3b aedopmarnuii ¢ | [IK-2.V.1
HepeMEeILEHUSIMH.

26 UYrto Takoe MeToJ1 KOHEYHbIX 00BEMOB? [IK-1.3.2

27 Kakue MeToab! nCnonb3yroTes sl HapaMeTpUIeCcKOon TIK-1.3.2
ONTUMU3ALMH?

28 Kaxue meToabl HCTIOIB3YOTCS 1Sl CTPYKTYPHOU [1IK-1.3.2
ONTUMU3ALMH?

29 Jlaiite onpeenenue BEKTOPHOM rpaduueckoi MOJIEIH. I1K-1.3.2

30 Jlaiite onpesesieHne pacTpoBoi rpaduIecKoi MOJICIH. I1K-1.3.2

31 UYro takoe pixel, BeKTOp 1 «OHUTOBAst KapTay? [IK-1.3.2

32 [Tosicaute TepMmuHONOTHIO ¥ Ha3HaueHue nmokazarens «Dpiy. | [TK-1.3.2

33 [osichute TepMuHOIOTHIO M Ha3HaueHue nmokaszatens «Lpi». | [TK-1.3.2

34 [TosicHuTe Ha3HaYEHHE IIOCKUX KOMIIBIOTEPHBIX [IK-1.3.2
IF€OMETPUYECKUX MOJEIIEH.

35 [Tosicuute Ha3HaYeHNE OOBEMHBIX KOMIBIOTEPHBIX [IK-1.3.2
IF€OMETPUYECKUX MOJEIIEH.

36 [lepeuncante OCHOBHbIE CIIOCOOBI MTPEJICTABICHHSI KPUBBIX. IIK-1.3.2

37 UTo Takoe MPOU3BOIbHBIE KPUBBIE U KAKUE CYIIECTBYIOT IIK-1.3.2
CHOCOObI MX IPECTaBICHUS?

38 ITosichuTe ocobenHoctu craiiHoB bezbe 1 NURBS. I1K-1.3.2

39 Jlaiite ompeieieHust TeOMETPUIECKON allPOKCHUMAIIHN U IK-1.3.2
MHTEPHOJISIHH.

40 [TosicHuTe TEpMUH «00JIAKO TOYEK) M €r0 Ha3HAYEHHE. I1K-1.3.2

41 JUJ1s 4ero Mcernosib3yroTcs (paceTouHble MOBEPXHOCTH? I1K-1.3.2

42 UYro Takoe u JJig yero ucnosb3yercs bynesa reomerpus? [IK-1.3.2

43 Onuumte cnoco0bl MHOTOTEJIBHOTO MOJIETUPOBAHUS. I1K-1.3.2

44 ITosicHUTE Ha3HAYECHUE U COACPIKAHUE ONEpaLluU IIK-1.3.2
BbIJIABJIMBAHUS.

45 [TosicHUTE Ha3HAYECHUE U COACPIKAHUE ONIEPALIMU BPAILICHHUS. I1K-1.3.2

46 [TosicHuTe Ha3HaUYEHME U COAECPIKAHNE ONIEPALIMH 110 [IK-1.3.2
CEUEHUSIM.

47 s yero ucnosib3yercs a1epeBo nocrpoenus reomerpuueckon | 11K-1.3.2
Mozenu?

48 Uto Takoe conpsiKeHUs DJIEMEHTOB COOpPKHU? [1K-1.3.2

49 Onuiure Ha3HAUYEHUE U POJIb MOJICIIMPOBAHUS OOBEMHBIX [IK-1.3.2
cOOpOK.

50 Pacmudpyiite abOpeBuatypy, gaiTe onpeaeieHne u I1K-1.3.2

nogcuute HazHaueHue CAD-cucrema.
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o1 Pacmm¢pyiite abOpeBuatypy, naiiTe onpeaeacHue u [IK-1.3.2
nosiciute Ha3HaueHne CAM-cucreMsl.

52 Pacmm¢pyiite abOpeBuartypy, AaifTe onpeaencHue u [K-1.3.2
noscuute HazHaueHue CAE-cucremsl.

53 Pacimudpyiite abOpeBuarypy, naiiTe onpenencHue u IK-1.3.2
NoscCHUTE Ha3HauyeHue PDM-cucTtemsl.

54 Jaiite onpeiesieHne U MOSCHUTE J1BAa TOJKOBaHUS TEPMUHA [IK-1.3.2
PLM.

55 [{udposoe npoektupoBanue. [{ndpoBeie TBOHHUKH. I1K-1.3.2

56 [IpumeneHne MeTo1a KOHEYHBIX 3JIEMEHTOB JjIsl uHkeHepHoro | [1K-1.3.2
aHaJM3a

o7 Tunsl 3x mepubix Mojieneit B CAD-cucremax. I1K-1.3.2

58 [Tonstue CAIIP. Knaccudukanus CAIIP. I1K-1.3.2

59 Bunst o6ecrieuenust CAIIP. I1K-1.3.2

60 Kuznennsiii mukia po6otoB u PTC. DTansl )KU3HEHHOTO [1K-1.3.2
KA.

Bompocsr (3amaun) st 3aueta / qudd. 3auera npepcraBieHsl B Tabmuie 16.
Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / audd. 3ayera

No i/t

Kon

Ilepeuenn BompocoB (3a1a4) A1 3auera / Iu . 3a4€Ta
P P ( 8 )Il a (bq) HHJIUKaTopa

Y4eOHbIM [JITAHOM HE NPEAYCMOTPEHO

[lepeuenr TeM [l KypCOBOTO MPOCKTUPOBAHUSA/BBIIIOIHEHUS KYpCOBOM pabOTHhI
MpeICTaBICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyerp TeM Juisi KYPCOBOTO IPOEKTUPOBAHMSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

No

=
=
=

[TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOSKTUPOBAHUS/BHITTOIHEHHS
KypCOBOM paboThl

[TpoexTrpoBaHKEe MEXaHU3Ma IOBOPOTA podoTa

HpOCKTI/IpOBaHI/Ie MEXaHH3Ma JUHEHHOTO MNEPEMCIICHUS

HpOGKTI/IpOBaHI/Ie MEXaHHU3Ma 3aXKnuMa 3aroTOBKH

IIpoekTupoBaHue MexaHu3ma nopopora ruieua [1P

[IpoexTupoBanue mexanusma rnosopora I1P

[TpoexTrpoBaHKEe MEXaHU3Ma IOBOPOTA CTOJIA

HpOCKTI/IpOBaHI/Ie cXBaTa

[TpoekTHpoBaHHE CXBaTa C YIJIOBBIM MEpEMEIICHUEM I'YOOK

O NS O Wi =

HpOCKTI/IpOBaHI/Ie MCEXaHHU3Ma BblJJa4M 3arOTOBOK

[EEN
©

HpOCKTI/IpOBaHI/Ie MCXaHHW3Ma BEPTHUKAJIBHOI'O MIEPEMCIICHUSA

Bormpocsr

AJi1 MMPOBEACHHUA HpOMC)KYTO‘-IHOI\/JI arrectallikn B BHUAC TCCTUPOBAHUA

npecTaBiIeHbl B Tabnuie 18.

Tabnuua 18 — IlpumepHbIii iepeueHb BOIIPOCOB JJIsi TECTOB

No

/o

[IpuMepHBIil mepeyeHpb BOIIPOCOB ISl TECTOB

Kon
WHIUKATOPA

1 mun. 3a0anue KOMOUHUPOBAHHO20 MUNA C 8LIOOPOM OOHO20 BEPHO20 OMEEMA U3 Yemblpex
NpeonodCEeHHbIX U 000CHOBANUEM BbIOOPA

WucTpykuus: [lpounTaiite TEKCT, BHIOEPUTE MPABMILHBIA OTBET U 3aIUIIUTE apTyMEHTHI,
000CHOBEIBaIOIINE BEIOOp OTBETA

1

[Haiite onpenenenue ToakoBanusi Tepmuaa PLM. IK-1.3.2

14




A) KOHIIETIITUS YITPABIICHUS KU3HCHHBIM ITUKIOM u3zenus. OHa obecneunBaeT
yIpaBlieHHEe Bceil nHpopMalueid 00 H3/Ie)IMU U CBSI3aHHBIX C HUM Ipolieccax Ha
MPOTSKCHUH BCETO €T0 KU3HEHHOTO ITUKJIa, HAYUHAS C POCKTHPOBAHUS U
3aKaH4YMBasl IPOU3BOJICTBOM;

b) xoHmemnus yrpasneHus )KU3HEHHBIM IUKIOM u3aenus. Ona obecreunBaeT
yIpaBJieHHe Bceil nHpopMaIiei 00 H3IeINU U CBSI3aHHBIX C HUM Ipolieccax Ha
MPOTSKCHUU BCETO €T0 dKU3HESHHOTO IIUKJIA HA TIPOU3BOJICTBE;

B) xoHIenus yrpapiieHus )KU3HSHHBIM ITUKIOM u3nenus. ObecneunBaet
yIpaBiieHHe Beell nHpopManueid 00 H3/IeNIMU U CBSI3aHHBIX C HUM Ipolieccax Ha
MPOTSKCHUH BCETO €T0 KU3HEHHOTO ITUKJIa, HAYMHAS C POCKTHPOBAHUS U
MTPOM3BOICTBA JIO CHATHS C SKCIUTyaTalluu;

I') xoHUIeNIMs yripaBiIeHus )KU3HEHHBIM UKIIOM m3aenusa. Ona obecrednBaeT
yIpaBJieHHE Beell nHpopManuel 00 H3/IeIMU U CBSI3aHHBIX C HUM IpoIieccax Ha
MPOTSKCHUH BCETO €r0 KU3HEHHOTO ITUKJIA.

Y10 Takoe MaTeMaTH4ueCcKasi MOAEIb?

A) TouHOE OmKcaHNe KaKoro-ImOo Kiacca SBJICHUH BHEIIHETO MUPA,
BBIPKEHHOE C TIOMOIIbI0 MATEMaTHYECKOW CHMBOJIHKHY;

b) nmro6oe MHOXKECTBO 0OBEKTOB, Ha KOTOPBIX OTPEAEICHBI T€ UIH HHBIC
NIPEIUKATHI;

B) npubmmk€HHoe onmrcaHre Kakoro-Ir0o Kiacca SBICHUH BHEITHETO MHPA,
BBIPXEHHOE C TIOMOIIbI0 MATEMAaTHYECKOW M TEOMETPHYECKOH CHMBOJIHKH.
I') npubnmkEnHoe onrcanne Kakoro-Tudo Kiiacca sSIBICHUH BHEITHETO MUPA,
BBIPpaXCHHOC C ITIOMOIIBIO MaTeMaTHYEeCKON CUMBOJIMKH.

I1IK-1.3.2

[HaiiTe onpeneneHue UMUTAMOHHONW MOJIEIIH.

A) oBeicHUECKas MaTeMaTHIeckas MOJIEIb TEXHHISCKOTO O0BEKTA,
peanusyemasi MaTepUalbHO;

E) aJ'H‘OpI/ITMI/ILICCKaH IIOBC€ACHYECCKAs MaTeMaTHudYCeCKass MOJACJIb TEXHUYCCKOI'O
00beKTa, peanusyemast Ha DBM;

B) anroputmudeckas MaTeMaTnieckasi Mojielb TEXHUUECKOTO 00bEKTa,
peanuzyemasi Ha OBM;

F) aJ'IFOpI/ITMI/I'-IeCKaSI IIOBCACHYCCKAsA MaTeMaTHUYCCKass MOJCJIb TEXHUYCCKOT'O
00beKTa, peanu3yemMasi MaTepHaIbHO.

I1IK-1.3.2

Urto Takoe uHXEeHEPHO-(pHU3NnUecKas MOIEb?

A) pa3HOBUIHOCTH aOCTPAKTHBIX, YUCICHHBIX MAaTEMaTHIECKHX MOJIETICH,
KOTOPBIE OTPaYKAIOT OCHOBHBIE 3aKOHOMEPHOCTH (PU3UUECKOT'O COCTOSTHHS U
(YHKIIMOHUPOBAHUS TEXHHYECKUX OOBEKTOB H MPOIIECCOB;

b) pasHOBHIHOCTH (HU3NUECKHX, YUCICHHBIX a0CTPAKTHBIX MaTEMAaTHIECKUX
MoJesel, KOTOpbIe OTPaXKalOT OCHOBHBIE 3aKOHOMEPHOCTH (PH3UYECKOTO
COCTOSIHUSI U (PYHKITMOHUPOBAHUS TEXHUYECKUX 00BEKTOB U MPOIIECCOB;

B) pazHOBHIHOCTH aOCTPaKTHBIX, (PUIUKO-MATEMATHIECKUX MOJIeNeH, KOTOphIe
OTpPaXalOT OCHOBHBIE 3aKOHOMEPHOCTH (PU3NIECKOTO COCTOSHHUS U
(YHKIIMOHUPOBAHUS TEXHHYECKUX O0BEKTOB H MPOIIECCOB;

I') pa3HOBHIHOCTH a0CTPAKTHBIX, YNCIIEHHBIX MaTEMATHIECKUX MOJICIIEH,
KOTOPBIE OTPaXKarOT MOJHBIE 3aKOHOMEPHOCTH COCTOSHUS U (YHKIMOHUPOBAHUS
TEXHUYECKUX 0OBEKTOB U IPOLIECCOB.

I1K-1.3.2

CumMBosibHas (hopMa IPEeACTaBIsET COO0H —

A) 3amCh COOTHOIIEHU MOJIETH ¥ BEIOPAHHOTO YUCIEHHOTO METO/Ia PEIICHHUS
B (hopme anropuTma;
b) onmcanue MoJiesi ¢ MOMOIIBIO €CTECTBEHHOTO WM (POPMATILHOTO

[IK-1.3.2
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MaTEeMaTHUYECKOTO sI3bIKa OE30THOCUTENIFHO K METOJIaM JallbHEHUIIEeTO
YKCJICHHOTO PELICHUS;

B) 3anucek Mozenu B Bujie MareMaTuieckux (hopMyI1 WK CHCTEM ypaBHEHUH,
JIOTTYCKAIOIINX aHAJTUTUYECKOE PEILICHUE;

I') npencraBnenure Moaen Ha HEKOTOPOM I'paUUECKOM SI3bIKE, HAIIPUMED, Ha
sI3bIKE OJIOK-CXEeM, AMarpamm, 4epTeKeH U T.1II.

Yto Takoe YHCICHHAas MaTeMaTH4YeCKas MOI[GJ'H)?

A) moapazymeBaeTcs IpeICTaBICHNE B BI/IE SIBHO BBIPAKEHHBIX
MaTEeMaTHYECKUMHU (POPMYIIAMU 3aBUCUMOCTEH;

b) monmpasymeBaeTcs Hamm4ane N3BECTHOTO AITOPUTMA BBIYUCIICHUH;

B) monmpasymeBaeTcs Kak HAIMYHE, TaK ¥ OTCYTCTBHE HU3BECTHOTO aJTOpHUTMa
BBIYUCIICHHUI;

I') mogpasymeBaeTcs npeacTaBiICHUE B BUAE SIBHO BHIPAXKEHHBIX
MaTeMaTHYECKUMH (OPMYITaMH 3aBHCUMOCTEH ¥ HAJHMINE H3BECTHOTO
aJropyUTMa BBIUYHUCICHUI

I1K-1.3.2

YT0 Takoe CTPYKTypHasi MOJIEIb?

A) omnuceiBaeT He QYHKIIMOHUPOBAHUE, & COCTAB 00BEKTOB HIJIM CUCTEM, UX
yCTPOICTBO, B3aUMOCBSI3b COCTABHBIX YacTeH;

b) ommceiBaet hyHKIIMOHUPOBAHUE U COCTaB OOBEKTOB HITH CHCTEM, UX
B3aMMOCBS3b C BHEILIHEN Cpelion;

B) onmckiBaeT hyHKIIMOHUPOBAHUE U PAOOTY OOBEKTOB WIIH CHCTEM;

I') ommceiBaeT coctaB 0OBEKTOB WM CUCTEM, WX (PYHKITMOHUPOBAHUE,
YCTPOHCTBO

I1IK-1.3.2

2 mun. 3adanue KOM6MHMpO€aHHOZO muna c 6bl60p0]\/l HECKOJIbKUX 6apuanmoes omeema u3

NPEONONCEHHBIX U PA3GEPHYMBIM 000CHOBANHUEM 8b1O0PA

Wuctpykuust: [IpounTaiite TeKCT, BEIOEpUTE MPaBUIIBHBIC BAPUAHTHI OTBETA U 3AIUIINTE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOpP OTBETOB

8

715 9ero B TEXHHUKE UCIOIB3YIOTCS MaTEpUATbHBIE MOJICIIH?

A) 11 IOCTPOEHUS B MaciiTabe MakeTa Wi NPOTOTHIIA

B) nns moctpoeHus B MacmTabe MOJENH JIJIsl IPOBEICHUS SKCIIEPUMEHTA C
npuMeHeHueM nporpammuoro makera CAE

B) n1s npoBeneHns HaTypajlbHOTO SKCIIEPUMEHTa

I') nns nmpoBeneHUs: HATYPaAJIBHOTO M KOMITBIOTEPHOTO SKCIIEPUMEHTA

I1K-1.3.2

I[aﬁTe OMpeACIICHUEC TCPMHUHOB «MOJACIIB).

A) Moguens — 00pa3 wiu nmpoodpa3s (00paselr) Kakoro-1udo 00beKTa UitH
CHCTEMBI OOBEKTOB, UCIIONB3YEMBIH TIPH OTPEICIEHHBIX YCIOBUSIX B KAUECTBE
UX «3aMECTHUTEIISD WIH «IPEJCTABUTEIS;

b) Monens —

B) Monens — «onucanney Kakoro-mmoo 00beKTa Wi SBICHUS Ha (OpMaTbHOM
SI3bIKE HEKOTOPOI HAy4YHO# Teopuu;

I') Monens —

I1K-1.3.2

10

Kakune Buabpl MaTEMaTHYECKUX MOJEIEH BaM U3BECTHBI?

A) cuMBonHYeCcKre (CUMBOJIBHBIE)
B) uncnoBrie
B) ananmtudeckue

IIK-1.3.2
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I') reomeTpuueckue

11 | B 3aBUCHMOCTH OT NMPHUPOIBI MOJICITH OBIBAIOT: [1IK-1.3.2
A) IpOYHOCTHEIE
b) MmaTepuanbHbIe
B) aGctpakTHbIe
I') pusnueckue
12 | OcHOBHbBIC HH)KCHEPHBIC 3aa4YH, CBSI3aHHBIE C KOMIIBIOTEPHBIM I1K-1.3.2
MOJICIIUPOBAaHUEM TPEXMEPHBIX TEJ:
A) mocTpoeHre KOMIBIOTEPHOU (PU3MUECKON MOJIENH YK€ CYIIECTBYIOIIETO
W3JIeNTUS WK €T0 MaTepHaIbHON MOJIeNu;
B) moctpoeHne KOMIIBIOTEpPHON MOJEH yXKe CYLISCTBYIOIIETO U3CIHSI WIIH €T0
MaTepUalbHON MOIeNH;
B) cunTes popmel paHee He CyIIECTBOBABILIETO IPOSKTUPYEMOTO U3ICIIHS;
I') cunTe3 PopMBI paHee CyIIeCTBOBABILIETO MPOSKTHPYEMOTO U3IEIIHSI.
13 | Beibepere n3BecTHBIE BaM (DOPMEI IPEACTABICHHS MOJICNIECH TPU PeIICHUN [IK-1.3.2
MNPUKIAAHBIX 3aaa4.
A) IPOYHOCTHBIE;
b) MoHTaXHBIE;
B) asponunamuueckue;
I') TepmomHamMmaeckue;
J1) KOHCTPYKTOPCKHE;
E) Texnonornyeckue.
14 | Ilepeuuciaure OCHOBHBIE KOMIIBIOTEPHBIC TEOMETPUUECKUE MOIEITH. I1IK-1.3.2

A) KapkacHsle;
b) 2D-monenw;
B) nipsimpie;

I') 3D-monemnw.

3 mun. 3aoanue 3AaKpvblmo2co muna Ha yCmaHoelenHue coomeemcmaeust

Wuctpykmus: [IpounTaiite TEKCT ¥ ycTaHOBUTE COOTBETCTBHE. K Kax10i MO3uIuK, TaHHOH B JIEBOM
cToibLe, NoAdepuTe COOTBETCTBYIOIIYIO MO3UIIMIO B IPABOM CTOJIOIE

15

YcraHoBuTe cOOTBeTCTBUE. BRIOEpeTe CBOMCTBA MOJICNIEH BasKHBIC IS
MIPAKTUYECKOTO UCITOJIH30BAHUS.

1 anexBaTHOCTb A) ecnu OTpakaeT 3aJJaHHbIE CBOWCTBA C
pUEMIIEMON TOYHOCTBIO;

2 YHUBEPCATLHOCTh b) onpenensieTcs 4ncIoM U COCTaBOM
YUUTHIBAEMBIX B MOJICIIH BHEIITHUX W BBIXOIHBIX
napameTpoB

3 S5KOHOMUYHOCTh B) Mozenb, Ipu KOTOPOH KelaeMblid pe3yJibTar

JIOCTUTAETCS 32 TO KE BPEMsI C TOH e TOYHOCTHIO
IpY Y4€Te MEHBIIEro KOJMYeCcTBA (PaKTOPOB IIPH
pacuére, Ha3bIBaETCS MIPOCTOM

4 MOTEeHIMATBFHOCTh I') Mmonens xapakTepusyercs 3aTpaTaMu
BBIYUCIUTEIBHBIX PECYPCOB JUIS €€ peain3aiuu
— 3aTpaTaMM MalIMHHOTO BPEMEHH U MAMSTH.
1) BO3MOXHOCTB TOJTy4€HHs HOBBIX 3HAHUH 00
UCCIIeTyeMOM 00BEKTE C MMOMOIIBI0 MPUMEHEHHS

IK-2.V.1
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MOJCIIH.

16

Y cTaHOBUTE COOTBETCTBHE MAaTEMATHUECKUX MOJIEIEH.

1 MaTemarryeckas
CHMBOJTIYECKast
(cuMBOITBHAST) MOJIENTB

2 MaTeMaTuJecKast
AHATIMTUYECKAs MOJIEND

3 MaTreMaTH4ecKast
YHCIIEHHAS MOJEID

A) MO’KHO TIPEICTaBHThH B BUJIC SIBHO
BBIPQXEHHBIX MaTeMaTHIeCKUMH (popMymaMu
3aBUCHMOCTEH BBIXOJIHBIX TapaMeTpoB Y OT
rapaMeTpoB BHYTpeHHUX QQ M BHEIIHUX
Bo3aeicTBHiA X.

B) onepupyet 3HaYCHUSIMH BETHYUH U UX
CUMBOJILHBIMU 0003HAUYCHUSMHU
(mpeHTHGUKATOPAMH)

B) onepupyer He 3HAYEHUSMHU BETUYHH, a HX
CUMBOJILHBIMU 0003HAUYCHUSIMHU
(mpeHTHGUKATOPAMH)

I') Ham9¥e M3BECTHOTO AITOPUTMA BBIYACICHUI
C U3BECTHBIMU 3HAYCHUSMU BEITUYHUH

J1) HanmMuue U3BECTHOTO AJITOPUTMA BBIYUCIICHUH

IK-2.V.1

17

VY cTaHOBUTE COOTBETCTBHUE TECPMHUHOB: TUHAMHWYCCKasA MOJECJIb; CTOXaCTUYECCKasd
MOJEJIb; ACTCPMHUHUPOBaHHAA MOJCIIb, HENIPEPBIBHAA WJIM aHAJIOroBast MOJCIIb.

1 nuHamMuyeckast MOEND

2 CTOXaCTUYECKast MOJIENb

3 IeTepMUHUPOBaHHAS
MOJeIb

4 HenipephIBHAS WITH
aHaJIoroBasi MOJIeIb

A) onMCHIBaET MOBEICHUE CUCTEMbI HEIIPEPHIBHO
BO BPEMEHU;

b) omuceIBaeT cTaOMIBLHBIC COCTOSTHHS
TEXHUYECKUX OOBEKTOB U CUCTEM, B HUX HE
IIPUCYTCTBYET BPEMsI B KAUECTBE HE3ABUCUMOMU
IIEPEMEHHO;

B) orpaxkarot moBeneHue TEXHHYECKUX OOBEKTOB
WIN UX CHUCTEMBI, T.€. B HUX 0053aTeNbHO
HCTIONB3YeTCsl BpEMSl KaK BayKHEHIIast
MIEpEMEHHAs1 MOJICIIH;

I') onucanne HEKOTOPBIX CIOKHBIX TEXHUYECKUX
SIBJIEHUI

J1) nuHeiHa 1, KaK IpaBuiio, TOAPOOHO, IO
[1aram OINMCHIBAIOT ONPEIEICHHYIO
MOCJIe/IOBATENILHOCTD JISUCTBHIA WJIM COOBITHH.

IIK-2.V.1

18

YcraHnoBute cooTBeTcTBHE. UTO Takoe «abCcTparupoBaHue» U «UIcamr3amus)?

1 abctparupoBaHye

2 uaeanu3anys

3 abcrparupoBaHue

4 yneammsanys

A) T03BOJISIET BBIIEIHUTD CYIIECTBEHHBIE (C TOUKHU
3peHHMS LeNTU UCCIICA0BaHMs) CBOICTBA
OpHUTHMHAaJA, OTBIEKAsCh OT HECYIIECTBEHHBIX €T0
CBOICTB.

b) MeTon Hay4HOTO HCCe10BaHMsl, OCHOBAaHHBIN
Ha TOM, 4TO IIPU U3YYEHUH HEKOTOPOro 00ObEKTa
WJIH ABJICHUS HE YYUTHIBAIOTCS €T0
HECYIIECTBEHHbIE CTOPOHBI U MTPU3HAKH, YTO
MTO3BOJIAET YIPOIIATh KAPTHHY U3y4aeMOro
SIBIICHUS

B) MbIcIieHHOE KOHCTPYHPOBaHUE MOHSATHIH 00
00BEKTaX, HE CYIIECTBYIOUINX HIIH
HEOCYIIECTBUMBIX B IEHCTBUTEIBLHOCTH, HO JUIS
KOTOPBIX HIMEIOTCS TPOOOPa3sl B peaIbHOM MHPE
I') mocTpouTs aieKBaTHYIO TEOPETUIECKYIO
MOJIETb C UACATU3ALUEN CYIIECTBYIOLIETO
OpHUTHMHaja

J1) mocTpouTh aieKBaTHYIO TEOPETUIECKYIO
MOJIETh

IK-2.V.1

19

Y CTaHOBHUTE COOTBETCTBHUE IS CIACTYIONUX TEPMHUHOB: (PU3NIESCKOE BPEMS;
MOJICTIbHOE BPEMsI; TIPOIIECCOPHOE BPEMSI.

IIK-2.V.1

18




1 pusnueckoe Bpems

2 MOJIeIbHOE BpeMs
3 POLIECCOPHOE BPEMS

A) npezacraBneHe (GU3MYSCKOTO BPEMEHH B
MOJICTIH;

b) BpeMst paboTHI Iporieccopa Ha KOMITBIOTEPE.
B) peasibHOE Bpemsi, KOTOpPOE COOTBETCTBYET
HEIMPEePHIBHOMY PABHOMEPHOMY U
MOCJIETIOBATEILHOMY TEUCHHIO (PU3NIECKUX
MPOIIECCOB B MOJICTTPYEMOI CHCTEME.

I') Bpems paboOTHI MOJCIUPYIOLICH MPOrPaMMBbI Ha
KOMITBIOTEDE.

J1) npejicTaBiieHre PeAIbHOTO BPEMEHH B MOJICIIH.

20 | YcTaHOBHTE COOTBETCTBUC Ha3HAUCHUS ISl HEKOTOPBIX TEPMHHOB: cTepakHeBor | [TK-2.V.1
3JIEMEHT, MEMOPaHHBIH YETHIPEXYTOJIbHBIN 3JICMEHT, O0BEMHBIH JIEMEHT B
(hopme TeTpadipa, TpexmepHas 0007109Ka, HCIONB3yeMbIXx B MKD.
1 cTepxHEBOH AIIEMEHT A) MozenupoBaHUe HECYIUX 000I09eK
2 MeMOpaHHbBIT b) MonmennpoBanre KOHCTPYKIHHN C 3aTIOTHUTETIEM
YETHIPEXYTOIbHBIN
JJIEMEHT
3 00bEMHBII AIIEMEHT B B) monenmposanue depm, cToek, pedep, MOosSCOB U
¢dopme TeTpasapa JpYTUX 3JIEMEHTOB KapKaca H3JIeus
4 TpexMepHas 0007104Ka I') MogenupoBaHue U30TPONMHON OOLIMBKY U
MeMOpaH
J1) MaccuBHBIC N30TPOITHBIE JETATH MAITHH
21 | YcTaHOBUTE COOTBETCTBUE TEPMHHOB CPEACTB 00ECIICUCHUS CUCTEMBI [K-2.V.1

aBToMaTu3upoBanHoro npoektupoanus (CAIIP):

1 TexHnueckoe
oOecrieyenue

2 mporpaMMHOe
obOecrieueHne

3 MaTeMaTH4YeCcKoe
oOecrieyenue

4 uH(OopManIMOHHOE
o0ecrnevyeHnn

A) 00BEIMHSICT MATEMATHYCCKUE METO/IbI, MOJICITH
U aJlTOPUTMBI, UCIIOJIb3YyEMbIE IJIs1 PeIeHHS 3a1a4
aBTOMATHU3MPOBAHHOTO [TPOSKTHPOBAHMS;

b) mpencrasnsercs B Buze nporpamm st OBM,
0a3bl TaHHBIX, COZEPIKALLCH CBEACHUS,
HEOO0XOIUMBIE [UIS BHIIIOJHEHUS IPOSKTUPOBAHUS.
B) cocrout u3 nporpamm mis OBM,
MIPE/ICTAaBICHHBIX KaK HA MAITMHHBIX HOCUTEISIX,
TaK ¥ B BU/I€ TEKCTOBBIX JOKYMEHTOB,;

I') cOBOKYITHOCTB CBSI3aHHBIX U
B3aMMO/IEUCTBYIOIINX TEXHUYECKUX CPEJICTB:
OBM, nepugepuiiHble ycTpoHCTBa, cETEBOE
000pyZOBaHKE, INHUN CBSI3H, U3MEPUTEIIbHbIC
CPEJCTBa;

) npeacrasnsercs B Buae 0a3bl JaHHBIX,
coJiep)Kalliel CBeIeHNsI, HEOOXOAUMBIE JUIS
BBINOJIHEHHUS] IPOEKTHPOBAHMSL.

4 mun. 3aoanue 3AKpblmMmo2o muna Ha yCmaHoejeHue nocnedosamenbHOCmu

I/IHCTPYKI_II/IH: HpquTaﬁTe TEKCT U YCTAHOBUTC MOCICAOBATCIIBHOCTD. 3amummure COOTBCTCTBYIOIIYTO
noCJaCa0BaTCIIbHOCTD 6YKB CJICBA HAIIpaBO

22

Vkaxure IMOCJICAOBATCIIBHOCTD 3TAIOB MATEMATUYCCKOT'O MOACIMPOBAHU

A) MMPOBCACHUC KAaUCCTBCHHOI'O U OI_IGHO"IHO-KOHI/ILICCTBCHHLII\;I aHaJIn3

nocrpoeHHoit MM;

B) co3manune paboToCocoOHOM MpOrpaMMBbl, PEalIi3yIOIICH 3TOT aIrOPUTM
CPEJCTBaMU BBIYHCIUTEIHHON TEXHUKHY;
B) ocymiectBistoT HehopmanbHbIi epexon ot paccMatpuBaeMoro TO k ero

pacuetHoii cxeme (PC);

I') obocHOBaHME BEIOOPA METO/Ia KOTMYECTBEHHOTO aHan3a MM, B pa3paboTke
3¢ (HEKTUBHOTO aITOPUTMA BHIYHCIUTEILHOTO SKCIIEPUMEHTA;

I1K-1.3.2

19




J1) ucronp3oBaHue B KadyecTBE pabouero HHCTPYMEHTA JIJIsl TPOBEACHUS
BBIYHCIUTEIHHOTO AKCIIEPUMEHTA 1 BRIPAOOTKH Ha OCHOBE TOITyYaeMOi
KOJIMYECTBEHHOW MHPOPMAIMK NPAKTHUECKUX PEKOMEHAAINH, HallpaBIeHHBIX
Ha coBepieHcTBoBanue TO;

E) dpopmansHoe, MaTemMaTuueckoe onucanuu PC;

7K) pe3ynbTaThl BEIYMCIEHUH TOJDKHBI IPEXK/IE BCETO IPOUTH TECTHUPOBAHUE
ITyTE€M COIIOCTABJIEHUS C JAHHBIMH KOJMYECTBEHHOTO aHAJIN3a YIIPOIIEHHOTO
Bapnanta MM paccmarpusaemoro TO.

23

VKaxxkuTe 1ociieI0BaTeIbHOCTD ITAroB KOMITBIOTEPHOI'O MOACIIUPOBAHUA.

A) pa3paboTKka aNTOpUTMOB TSI CO3MaHUS TPEXMEPHBIX N300paKEHUI;

B) anexTponHbIe BeIuKCIUTENbHBIE MAaIMHBI J[k. ¢pon Heliman;

B) 3xcriepuMeHTHI ¢ BO3MOKHOCTBEO CO3AaHUs H300PaKEHUH C TOMOIIBIO
KOMIIBIOTEPOB;

I') akTuBHOE pa3BUTHE MTPOrpaMMHOTO obecnieueHust st 3D-MonenupoBaHus;
) bopmynupoBaHre OCHOBHBIX MPUHIMIOB KuOepHeTnku H. Bunep;

E) texnonorus BuptyansHoit peansHoctd (VR) 1 anmmMarim.

I1K-1.3.2

24

YKaxuTe MocieI0BaTeIbHOCT, OCHOBHBIX TAIlOB CO3/IaHUE TBEPAOTEIHHOM
JIETaIIN.

A) mHaueptuts 2D durypy;

B) co3nats daiin neranmy;

B) npousBecTu oneparuio Bbl1aBINBaHMS;
I') co3nate ackus;

J1) IpoBepHUTH 3aMKHYTOCTh KOHTYPA;

E) npu He0OX0IMMOCTH TIOBTOPUTB.

I1K-1.3.2

25

VYKaXuTe 1ocae10BaTeIbHOCTh ITANOB aIropuTMa (POPMUPOBAHUS U pacdera
KOHEYHO-3JIEMEHTHOM MOJEIH.

A) pacd€r ais KaXXI0T0 KOHEYHOTO DJIEMEHTA;

B) pemenue mosyueHHON CHCTEMB;

B) noctpoenue reomMmeTpuyueckoit MoeNH;

I') bopmupoBanue paspemaronieil CHCTEMbI JINHEHHBIX YpaBHEHUIA.
J1) olLieHKa MPOYHOCTH KOHCTPYKLIMH.

I1IK-1.3.2

26

Vkaxure MMOCJICA0BATCIIBHOCTh OCHOBHBIX 3TAaIlOB X XU3HCHHOI'O NUKJIa U3ACTIHUA.

A) IpOU3BO/JICTBO;

b) mpoektuposanue;

B) peanu3anus mpoayKInu;
I') moxroroBka mpou3BOACTBA;
M) skcrutyaTanus;

E) yrunuzanus.

I1K-1.3.2

27

VYKakuTe Mocie0BaTeNIbHOCTh MPOSKTUPOBAHUS POOOTOB.

A) cnienudukarys;

B) unes;

B) Texandeckoe 3aganue;
I') BHEapeHume;

J1) co3nanue npoTOTHIIA;
E) ucribiranue.

I1K-1.3.2

5 mun. 3a0anue omkpvimozo muna ¢ pazgepHymoim OMeEemom

I/IHCTPYKL[I/IHS HpoanaﬁTe TCKCT M 3aIlINIINUTC pa3BepHYTLIfI 000CHOBAHHEIN OTBET WU HAIUIINTE

20




IMPOMYIICHHOC CJIOBO/CITOBOCOYCTAHHE

28 | Uro Takoe husHyIecKoe MOICTHPOBAHHE? IK-1.3.2
29 | IpuBeauTe MpUMEPHI 3HAKOBOTO MOIETMPOBAHUSL. I1K-1.3.2
30 | [MepeurcianTe OCHOBHBIE MPUIOKEHUS HMUTAIIMOHHOTO MOJIEIIUPOBAHUS B IIK-1.3.2
TEXHHKE:
31 | [lepeyucnure KCTOUHUKH OLIMOOK U MOIPEIIHOCTEH HH)KEHEPHOIO aHaIM3a [1K-1.3.2
32 | Jaiite ompenenenue 3a1a4 «CHHTE3a» U «aHAIH3a». I1K-1.3.2
33 | Uro TaKoe ONTUMM3ALHS IIPOEKTOB. IIK-1.3.2
34 | 'eomeTpuyeckoe MoaenupoBanue. [lonstue u pyHknuu. IIK-1.3.2

[lepeueHs TeM KOHTPOIBHBIX PabOT MO MUCHUIUTHHE OOYYAIOIIUXCS 3a09HON (hOPMBI
oOydeHus1, mpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/m [lepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeHno

10.4. MeTtoqu4veckre  MaTepUaibl,  ONPEACISAIONIUE  TPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUH, COJIEPKATCi B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAII, perinaMeHTUpPYIOIIUX TOPAIOK M TMPOLEAYypYy
MIPOBEJICHUS TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTallMi O0YyJarolnxcs
I'VAIL

11. Mertoauueckue yKazaHus Ui 00YJarOIIUXCsl IO OCBOCHUIO TUCITUTINHBI

11.1. MeTtoauueckre yka3zaHus [ OOYYAIOIIUXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTepuana.

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuaga — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEHWE ydeOHoro marepuana. HasHaueHWe COBPEMEHHOW JICKIIMH B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
(GyHIaMEHTAIBHBIX MPOOJIEM JUCIHIUIMHBI, METOJOB HAYYHOTO IIO3HAHUS, HOBEHIIINX
JTOCTHIKEHUI HaydyHOUW MBICTH. B yueOHOM mporiecce JIEKIHs BBIOTHSAET METOI0JIOTHYECKYIO,
OpPTaHHW3AIMOHHYIO U WHPOPMAITMOHHYI0 (QYHKIWHU. JIEKIus pacKphiBaeT MOHATHHHBIN ammapat
KOHKpETHON oO0jacTu 3HaHUA, €€ MpoOJeMBbl, AaeT IEeNbHOE MPEJCTaBICHUE O TUCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JTUCIATLTTHAMH.

[IranupyeMble Pe3YIbTAThI IIPH OCBOCHUHU 00YYAIOIIMMHUCS JIEKIIMOHHOIO MaTeEpPHAa;

— TIONy4YeHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUH, YpPOBEHBb
KOTOPBIX ONpPEAeTseTCs eNIeBO YCTAaHOBKOW K KaXKJI0M KOHKPETHOU TEME;

— TONy4YeHHE OMBITa TBOPUYECKOM pabOTHI COBMECTHO C MPEIOIaBaTENeM;

— pa3BuTHE MNPO(ECCHOHANBHO-IETIOBBIX  KAauecTB, JOOBH K  TpeaMeTy U
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIICHHS.

— TIOSIBJIEHHWE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIIbHONW PabOTHI;

— TIONyYeHWE 3HAHWW O COBPEMECHHOM YypPOBHE PAa3BUTHS HAYKH W TEXHUKH W O
MPOTHO3€ UX Pa3BUTHS HA ONMKAMIIINE TOIbL;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepwall (BBIACIATH TJIaBHBIE MBICTU U
MOJIOKCHUS, TPHUXOJUTh K KOHKPETHBIM BBIBOJIAM, TIOBTOPSATh WX B  Pa3IMYHBIX
bopmynupoBKax);
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— TOTy4YeHHE TOYHOTO MOHUMAHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHATHH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTpPALMEN CIIAIOB U
WCIIOJIb30BAaHUEM pPa3/laTOYHOI0 Marepuaja Ipu MPOBEACHHH KOPOTKHUX JHCKYCCHH 00
OCOOEHHOCTSIX MPUMEHEHHS OTJIETbHBIX TEMATHK 10 JUCIUIIIIMHE.

CTpyKTypa OpeiocTaBICHUS JSKIMOHHOT0 MaTepraia: He IPSIYCMOTPEHO

11.2. Meroauyeckue ykazaHUs IJis OOYYalOIIMXCS I10 BBIMOJTHEHHUIO J1IA0OPAaTOPHBIX
pabor

B xoxe BeImonHeHUs 1abOpaTOPHBIX pabOT OOyYaIOMIUKUCS JIOJDKEH YIIIYOUTh |
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOW METOAMKOW U TEXHUKOMN
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKAUOHHON XapaKTEPUCTHUKON 0O0ydaromerocs.
BrimonHnenue m1abopaTopHbIX pabOT COCTOHMT U3 AKCIEPUMEHTATbHO-TIPAKTHYECKOH, pacdyeTHO-
AHAJIMTHYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BreimonHenue mabopaTopHbIX padOT OOYYAIOIIMMCS SIBJISICTCS HEOTHEMIIEMOW YaCThIO
U3YYEHUS JUCIUIUIMHBL, ONIpEeNeiseMOoll y4eOHBbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 33/1a4 00y4YaroIerocs:

— TpuUOOpeTeHWE HABBIKOB WCCIEAOBAHUS TMPOIECCOB, SBICHUH © OOBEKTOB,
M3Yy4aeMbIX B paMKax JIaHHOW TUCIUILINHBI,

— 3aKperuvieHHe, Pa3BUTHE U JeTalu3alus TEOPEeTUUYECKHX 3HAHUU, TMOJYyYCHHBIX Ha
JICKITUSX;

— TOJIyueHHe HOBOM MH(OPMAINH 110 N3Y4aeMOH TUCIUILINHE;

— TpUOOpEeTeHWE  HABBIKOB  CAMOCTOATEIBHOW  paboThl ¢ 1a00paTOpHBIM
o0opysoBaHHEM U pUOOpamHu.

3aganue U TpeOOBaHMs K IPOBEAEHUIO Ja00PaTOPHBIX PadOT

Criucok 3amanuii peacTaBieH B 1 4.4, Tabmuna 6.

JIaGoparopHble pabOThI CIEYET BHIIOIHATH B XO/€ MPOXOXKICHUS Kypca, BHUMATEIbHO
pa30upas MpEACTABICHHBIM METOAMYECKUH Marepuaj IpernojaBaTelieM, C 3arpy3Koi
BBIMIOJTHEHHBIX paboT B ycraHoBieHHblE B «Jluunom kabunere I'YAID» cpoku ang kaxmgou
paboTHI.

Crpykrypa u dhopma oTueTa 0 1a00paTOpHON paboTe

Otuer o mnaGopatopHOoil paloTe JODKEH BKJIOYaTh B ceOs: TUTYJIbHBIA JIMCT,
(GOpMYITHPOBKY 3alaHUs, TEOPETHYECKUE IMOJIOKEHHS, HCIIOJIb3yeMble TP BBITIOJHEHHUU
nabopaTopHOil paboThI, OMKCaHUE Mpollecca BHITOTHEHUS 1a00paTOpHOM paboThl, MOTYYEHHBIE
pE3yIBTATHI U BHIBOBI.

TpebGoBanus k opopMICHHIO OTYETA O Ja00PATOPHOM paboTe

ITo xaxxmoit naboparopHOW paboTe BBIMOJHSAETCS OTIENbHBIM OTYeT. TUTYIBHBIA JHCT
oopmisieTcs B COOTBETCTBHHM C I1a0ioHOM (0oOpasiioMm), mpuBefeHHbIM Ha caiite ['YAII
(www.guap.ru) B pazzene «CeKTop HOpMaTUBHOM JOKyMeHTalum». TeKCTOBbIe U Tpaduueckue
Matepuaibl oGopMIsIFOTCS B cooTBeTCTBUU ¢ jAeucTByronumMu ['OCTamu u TpebGoBaHUsIMU,
npuBefieHHbIMU  Ha caiite ['YAIl (www.guap.ru) B pasgene «CeKTop HOpPMaTHBHOU
JIOKYMEHTALUN».

11.3. Metoauveckue YyKa3aHUS JUIS OOYYarONIMXCS [0 TPOXOXKIACHHIO KypCOBOTO
IPOEKTHPOBAHUS/BBINOIHEHUS KypCOBOU PabOTHI

KypcoBoii npoekt/ paboTa mpoBOoAUTCSA C 1EeNbI0 POPMUPOBAHUS Y O0YUaAIOIIUXCSI OTbITA
KOMIIJIEKCHOT'O PELICHUsI KOHKPETHBIX 33]1a4 IpOo(peCcCHOHATbHOM 1€ TeNbHOCTH.

KypcoBoii mpoekt/ paboTa 1mo3BoisieT 00yJaromeMycs:

CTpyKTypa MOSICHUTETHLHOM 3alMCKH KYPCOBOTO MPOEKTa/ paboThI
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[TosicuutensHas 3anucka k KII Bxirouaer B ceds:
— TUTYJbHBIN JIUCT;

— 3aJIaHHe Ha KypCOBOE MPOEKTHUPOBAHMUE;

—  COo/IepXKaHUE MOSICHUTEIBHOM 3aIUCKH;

— BBEJICHWC,

— pacueTHO-rpauyecKas 4yacThb;

—  3aKJII0YEHUE;

— CHHCOK HCITOJIb30BAHHBIX UCTOYHUKOB;

—  TPUIIOKEHUS.

TpeboBanust k 0hopMIIEHUIO TOSICHUTEIbHON 3alIMCKH KYPCOBOTO IPOeKTa/ paboThl

TUTYIBHBIA JIUCT SBIIAETCS IIEPBBIM JIMCTOM KYypPCOBOI'O IPOEKTA. TUTYIBHBIA JIMCT
obopmiieTcss B COOTBETCTBUM C ImabimoHoM (0Opasiom), mpuBeAcHHbIM Ha caite ['VAII
(www.guap.ru) B pazaene «CeKkTop HOpMaTUBHOMN TOKYMEHTALIH.

bnank 3amanust Ha KypcoBOe MIPOEKTUPOBAHUE PACIIONAraeTCs OCie TUTYIBHOTO JIUCTA.

B 3agannu HOMDKHBI COAEPIKATCS UCXOAHBIE TAaHHBIE U CPOK BBIOIHEHHUS, C MOIIUCIMU
PYKOBOAMTENS M UCTIOJTHUTEIIS.

Copepxanue npeiacTaBisieT coOOil IMOC/IeOBATEIbHOE IEPEYUCIIEHUE HAUMEHOBAaHUMN
pa3zenoB (MOIpa3fesioB), a TaKKe YKa3aHHe HOMEPOB CTpPAHUI], HAa KOTOPBIX pa3MeIlaercs
Hayayio pazzaenos (moapasnenon). CoxepxaHue JOHKHO BKIIOYATh BCE 3ar0JIOBKH, UMEIOITUECS
B pa0boTe, B TOM YHCIIe BBEJICHUE, 3aKII0YCHHE, CIIMCOK JTUTEPATyPhl U IPUITOKEHUSI.

Odopmnenne pacueTHOU U rpadudeckoit yacTu. TexkcToBble U rpadUuecKue MaTepuaIbl
odopmisitoTcst B coorBeTcTBUM ¢ AeiicTBytommmu ['OCTamu 1 TpeGOBaHUAMU, TPUBEICHHBIMU
Ha caiite ['YAII (www.guap.ru) B pazzaene «CeKTop HOpMAaTUBHOM JTOKYMEHTALIUN.

Jlis  TONTOTOBKM TOSCHUTENBHOM 3alUCKU  JIOJDKEH HCIIOJIb30BAaThCs TEKCTOBOM
penaxTop.

He nomyckaercs cpaBath 3amucky ¢ ¢GopMyliaMd, BCTaBJICHHBIMH B TEKCT
HN300paKCHUSIMHU.

Crpanuibl 3alKMCKU CleyeT HyMepoBaTh apabckumu Ludpamu, coOroaas CKBO3HYIO
HyMepaluio 1o BceMy TekcTy. Homepa cTpaHuil cienyer pacrosiaraTb BHHM3Y CTPaHHUIBI Ha
TUTYJIBHOM JIMCTE HOMEP HE CTAaBUTCS, HO BKIIIOYAETCS B OOLIYI0 HyMEpaLHuIoO.

3akiroueHre BKIIIOYAeT B ce0sl MepeueHb MOIYYEHHBIX pPEe3ylbTaTOB, KOTOPHIE MMEIOT
00001IEHHBIN BUA. BBIBOBI 1OJIKHBI COOTBETCTBOBATH LIEJIH U 331a4aM BBITOIHIEMOM paboThI.

BoiBombpl — 3TO CkaTas, Kparkas M 000OmIeHHas (QOpPMYJIMpPOBKA PE3yJIbTaTOB
BBINOJIHEHHOT'O TPOEKTA.

Cnucok MCIoJIb30BaHHOM JINTEPATyphl BKIIOYAET B Ce0sl yUEOHYIO TUTEPATypPy U CCHUIKU
Ha MHTEPHET-UCTOYHMKH, KOTOpble MOJDKHBI ObITh odopmiensl mo ['OCT P 7.0.100-2018
«bubnmorpaduyeckas 3anuck. bubmuorpaduueckoe onucanue. O0Me TpeOOBAaHUS U MPABHUIIA
COCTaBJICHUSI».

11.4. Metoauueckue yKazaHus JUIsl OOYYaAIOIIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIbHOMN
paboTsl

B Xo/ie BBITIOJHEHUST CaMOCTOSITEIIBHON pabOThI, OOYJAIONIUIICS BBIMOJHAET PabOTy IO
3aJJaHUI0 ¥ TIPU METOJUUECKOM PYKOBOJCTBE IMPEINOaBaTelisi, HO 0e3 ero HemocpeICTBEHHOTO
YYaCTHS.

Jlns oOydaromuxcst 1Mo 3ao4yHod (GopMe OOYYeHHs, CaMOCTOSTEIbHass paboTa MOXKET
BKJTFOYATh B CEOsI KOHTPOIBHYIO paldoTYy.

B mpoiiecce BBIMOMHEHHSI CAMOCTOSTEIBLHONW pabOThI, y 0Oydaromerocss GopMHUpyeTcs
1esrecoo0pa3Hoe MIaHUPOBaHHE Pabouero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
U HABBIKM B YCBOCHHUU M CHUCTEMATHU3aIl[MM MPUOOPETACMbIX 3HAHUM, OOECIICUUBACT BBICOKHIA
YPOBEHb YCIEBAEMOCTH B IEPUOJ OOYUYCHMsI, IOMOTAeT TIOJYYUTh HABBIKK TOBBINICHHS
po(hecCHOHALHOTO YPOBHSL.
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MeroauueckuMid ~ MaTepHajiaMH,  HAMpaBISIONIMMH  CaAMOCTOSATENIBHYIO  padoTy
00y4JarOIIUXCASBISIOTCS:

—  y4eOHO-METOMYECKUI MaTepuall 1o JUCHUILIHHE;

— METOJIMYECKHE yKa3aHHUs 10 BBIMOJIHECHHIO KOHTPOJIBHBIX PaOOT (751 00ydaromiXCsl
10 3204HOM (hopme 0OyueHHS).

11.5. Mertoauueckue yKazaHus [UIsl OOYYarOIIMXCS IO IPOXOXKACHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEAYCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00y4aroIuxcsl, OCYLIECTBISIEMOIO B TEYEHUE CeMecTpa C LIEJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCLUIUINHBI.

Pe3ynbrarel TeKymIero KOHTPOJS YCIEBAEMOCTH YUYUTBIBAIOTCS IIPU INPOBEACHUU
IIPOMEKYTOUYHOM arrectanuu. 1Ipy HENpPOXOXKIEHMM TEKYIIEro KOHTPOJIS CTYIEHTY CTaBUTCS
OLICHKA «HEYOBJIETBOPUTEILHOY.

11.6. Meroauueckue ykazaHus i OO0Y4arOLIUXCS MO MPOXOXKAECHUIO MPOMEXYTOUYHOM
aTTECTallUU.

IIpomexxyrounass  arrectanuss  oOyyaroIIMXCsl  HpeJycMaTpuBaeT  OLIEHUBaHME
IIPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4deHMs MO JuciuiuinHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — (¢opMma OLEHKM 3HaHMH, MOJYyYEHHbIX OOydarolmMMcs B Ipoliecce
U3y4eHHs BCeH AMCUMIUIMHBI WK €€ YacTH, HAaBBIKOB CAMOCTOSITENIbHONW pabOThl, CHOCOOHOCTH
IPUMEHATh HUX U1 PELICHHs NPAKTUYECKUX 3aJad. ODK3aMEH, Kak IpPaBUJIO, MPOBOIUTCS B
Nepuoj, SK3aMEHALIMOHHOW CECCHMM U 3aBEpILAeTCsl ATTECTAllMOHHOM OIIEHKOM «OTIMYHOY,
«XOPOLIO», «yI0BIETBOPUTEIIEHOY, «HEYIOBIETBOPUTEIHHOY.

Jlonyck K chade 9SK3aMeHa OOyYaromMKCS TONMydYaeT TNpH BBHIIOJHEHWH M clave:
nabopaTopHbIX paldoT, KypcOoBOH pabOThl € OLIGHKOH HE HMXKE «YyIOBIECTBOPUTEIBHON,
OPOHJEHHOMY M CHAHHOMY TECTHUPOBAHHMIO TEKYIIEr0 KOHTPOJII C OLEHKOM HE HUXKe
«yJIOBJIETBOPUTENILHOY, YIOBIETBOPUTEIHHON MOCEIAEMOCTH 3aHATUH.
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Jluct BHeceHUs U3MEHEHUH B pabouyo MporpamMmy JUCIHUILTAHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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