MuHucTepcTBO HAyKH U BbIciIero oOpazoBanus Poccuiickoit @eaepannu
®denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUpPEKICHNUE
BBICIIETO 00pa30BaHUs

r,s IepMcKkuii HAMOHAJIBHBIN UCCIEA0BATEIbCKHI
L] N
ITHHITY MOJIMTCXHUYCCKHU YHUBCPCUTCT

YTBEPXKJIAIO

[TpopexTop mo oOpa3zoBaTeIbLHOM
NeATeIIbHOCTH

(__..,f__.

- i A.b. TletpoueHkoB
« 1_7» arpens 2023 .

PABOYASA TPOTPAMMA JUCHUITJIMHBI

JlucuunInHa: Nudopmaruka B NpUI0KEHUHU K OTPaACIIU
(HanMeHOBaHNUE)
®opma 00yyeHUA: OYHas

(04YHas/0YHO-3209HAS/320THAS )

YpoBeHb BbicLIero 00pa3oBaHus: CHELUATUTET

(6akanaBpuart/crienaIuTeT/ MarucTpaTypa)

OO0masi Tpy10€MKOCTD: 108 (3)
(uacel (3E))
HanpasJieHue NoaAroTOBKH: 21.05.06 HedrerazoBble TEXHUKA U TEXHOJIOTHH

(ko1 ¥ HAUMEHOBaHKE HAIIPABJICHU)

HanpaBJjieHHOCTD: Texnonorus Oypenust HeTAHBIX U ra30BbIX CkBaXHH (CYOC)

(HammMeHOBaHME 00Pa30BATEILHOM MPOTPAMMBI)

[Tepmsb 2023



1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

O3HaKOMJIEHHE C OCHOBAMH THIPOIUHAMHYECKOTO MOJEIUPOBAaHUS 0O0BEKTOB pa3pabOTKH Ha HEPTH U ras,
MPOLIECCOB Pa3pabOTKU MPOIYKTHBHBIX IUIACTOB, ()YHKIMOHUPOBAHHS AOOBIBAIOIINX M HArHETaTEIbHBIX
CKBAKMH; C TPOTPAMMHBIMH CpPEICTBAMH BBIMOJHEHUS CHCTEMHO-CTPYKTYPHOIO MOJEINPOBaHUS,
OCYIIIECTBISIEMOIO0 NPUMEHUTENBHO K PELIEHUIO 3a/ad IMPOEKTHPOBAHUSA, aHAJIW3a MU PETYJIUPOBAHUS
nporeccoB B Herera3zono0bprue, HHXEHEPHO-TEXHOIOTHIECKOTO yIpaBlieHHs HeTera3ono0baei.

1.2. U3yuyaemble 00bEKTHI N CIUTIINHbBI

- TpEXMEPHBIE TUAPOIUHAMUYECKAE MOJEIH;
- 3Tanbl CO3AAHUA TUAPOJNHAMUYECKAX MOJENEH;
- IPOU3BOJCTBEHHBIC MPOLIECCHI UCHOJIB3YOIIUE I€OJI0TO-TUIPOJUHAMAYECCKUE MOJEIH.

1.3. Bxoaublie TpedoBaHus

|He MIPeTyCMOTPEHBI

2. I[lnanupyembie pe3yJbTAThI 00yUYeHHS MO JUCHHUILIIMHE

IInanupyemsele pe3ynbTaTsl

Nupukatop nOCTHKEHUS

MoOJIeNeii; 000CHOBAHHO
BBIOMpATh METOBI U
CIOCOOBI MOICTTHPOBAHUS
TeOJIOTHIECKUX 00HLEKTOB, B
3aBUCUMOCTH OT UX
XapaKTEPUCTHUK;
MHTEPIPETUPOBATH
HOJIyIIeHHBIe MOOCIN
re0JIOTHYECKUX 00BEKTOB

YIIPABIICHUsI U KOHTPOJIA,
CONPOBOXKICHHUS
TEXHOJIOTHYECKUX IPOLIECCOB
Ha BCEX CTaAUAX pa3paboTKu
MECTOPOKACHUN
YIJIEBOJOPOJOB U
COILYyTCTBYIOILIUX IPOLIECCOB

Wnnekc KOMIIETEHLIUH, C KOTOPBIM CpenctBa
Kommnerenmm | aropa 0(63{;?; ﬁ;ﬁ“ﬁﬁﬁfﬁg‘e COOTHECEHBI TAHMPYEMBIE |  OLCHKH
’ ’ pe3yabTaThl 00yUeHUS
OIIK-2 MNJI-10I1K-2 |3naer Ha3HaueHUE, 3HaeT OCHOBHBIE 3ager
CoJiep>KaHUe U ATAIIbI MpOrpaMMHBIE KOMILIEKCHI
MMOCTPOEHUS ITUPPOBBIX TUTSL YIIPaBJICHUS M KOHTPOJIS,
re0JOrHYECKUX U COTIPOBOXKICHUS
(bUIBTPAIMOHHBIX MOJICNICH [TEXHOJIIOTHYECKHUX MPOIIECCOB
C IPUMEHEHHEM OCHOBHBIX |Ha BCEX CTaAMIX Pa3pabOTKH
MPOTPaAaMMHBIX TPOJYKTOB  [MECTOPOKACHUHN
YTIICBOJIOPOJIOB H
COITYTCTBYIOIIHMX POIIECCOB
OIIK-2 NJI-20I1K-2 |YMeeT ucnoyib30BaTh 'YMeEeT MoJIb30BaThCS OtuéT 110
UCXO/IHbIC TAaHHBIE IS MPOTrPaMMHBIMH MPaKTHYECKOM
MMOCTPOEHUS IIUPPOBBIX KOMIUIEKCAMHU, KaK CPEJICTBOM|Y 3aHSATHIO




IInanupyemsele pe3ynbTaTsl

Nupukatop nOCTHKEHUS

Wnnexc KOMIETEHIUU, C KOTOPBIM CpenctBa
KounereHmus HHIAWKATOpa O?i;ii“;i;ﬁ“gﬁ:;:i?e COOTHECCHBI IIJIAHUPYEMBIC OLICHKH
’ ’ pe3ynbTaThl O0y4YCHUS
OIIK-2 MNJ1-30I1K-2 |Bmageer HaBBIKaMu Brnaneetr HaBbIKaMu OtuéT 110
BBITIOTHEHHUS DJIEMECHTOB MPYMEHEHUS MPOTPAMMHBIX  |[TPAKTHYECKOM
re0JIoro- KOMIUIEKCOB JIJISl YIIPABJICHUS |y 3aHATHIO
TUJIPOJIMHAMUYECKOTO 1 KOHTPOJIS, COTIPOBOXK/ICHUS

CIICHHUAJIM3UPOBAHHBIX

MOJCINPOBAHHUA He(bTHHBIX
00BEKTOB C MNPUMCHCHUCM

[IPOrPaMMHBIX IPOTYKTOB

TEXHOJIOTHYECKUX IPOLIECCOB
Ha BCEX CTalusAX pa3paboTKu
MECTOPOKACHUN
YTJIEBOJOPOJIOB U
COITyTCTBYIOLIMX IPOLIECCOB

3. O0bem U BUABI Y4eOHOI padoThI

Pacnpenenenne
. Bcero 110 CEMECTpaM B Jacax
Bun yuebHoit paboThsl
4acoB Homep cemecTpa
7

1. [TpoBenenre yueOHBIX 3aHATHH (BKITIOYas TIPOBE/Ie- 45 45
HUE TEKYIIEro KOHTPOJIS yCIeBaeMOCTH) B (hopMe:
1.1. KonTakTHas aynuTopHasi paboTa, u3 HUX:

- iexruu (JI) 16 16

- maboparopusie paboTsl (JIP)

- IPAKTUYECKUE 3aHATHUS, CEMUHAPHI U (MJIH) ApYyTHe 27 27
BHJIBI 3aHATHH cemuHapckoro tumna (I13)

- KOHTpOJIb camocTosiTenbHoi paboTsl (KCP) 2 2

- KOHTPOJIbHAs paboTa
1.2. CamocTtositenbHas padora ctyaertoB (CPC) 63 63
2. [IpoMexxyTOouHas aTTecTamus

DK3aMeH

JlnddepeHnmpoBaHHbIN 3a4eT

3auer 9 9

Kypcogoit mpoexr (KIT)

Kypcogas pa6ota (KP)
OO11ast TpyT0EMKOCTh JTUCITUTUIHBI 108 108

4. Conepmaﬂne JUCIHHHUIIJINHBI
O6bem
O06beM ayUTOPHBIX BHEAYIUTOPHBIX
HaumeHnoBanue paziesnoB AUCHUIUIMHBI ¢ KPATKUM SAHSTHIA 0O BAIAM B Yacax |3aHsTHil 1O BHIAM
coJiepKaHueM B YACAX
a1 | gp | m3 CPC
7-1 ceMecTp

OCHOBBI THUPOUHAMUYECKOTO MOJICTUPOBAHUS 2 0 0 6
TpexMepHOe THAPOIUHAMUYECKOE MOICTUPOBAHNE
HE(TSHBIX U Ta30BBIX MeCTOpOXKACHHUNA. OOmIHe
CBEIICHMS.




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JI

JIP

I13

CPC

DTarbl CO3AaHus TUAPOAMHAMUYECKON MOJIENIN

4

0

8

20

1. Co3nanue reoornueckoi Moiesu, BbIoop Maciiradba
CETKH, CXeMbl BhlJieneHus cioes, Upscalling;

2. Coop, 00paboTKa U OTOTOBKA IAHHBIX O (PU3HUKO-
XHUMHUYECKUX CBOWCTBAX KOJUIEKTOPOB U (PIFOMIOB,
OTHOCUTENBHBIX (ha30BBIX TPOHUIIAEMOCTSIX U
KaIMUTPHBIX CHIT;

3. BocripomnsBenenne ucropun pa3padotku (00paboTka u
MOJITOTOBKA NCTOPUYECKUX JAHHBIX PAaOOTHI CKBAXKHH);
4. MogenupoBaHue MJI1aCTOBOI BOJIOHATIOPHOM CUCTEMBI;
5. Aparnranus MOZENU 10 UCTOPUU Pa3pabOTKU
(yTOouHEeHHE apaMeTpoB).

OKCIUTyaTalus THAPOANHAMUYECKON MoIenu

10

- Pacyet mporHo3HbIX BapHaHTOB;
- Bo16op onTHManbHBIX BAPUAHTOB Pa3padOTKU, aHAIU3 C
TOUYKH 3pEHUS POBEIEHUS MEPONIPUATHH MO CKBaKUHAM.

(OCHOBHBIC IIEJTH U BO3MOXXHOCTH THIPOIMHAMUYECKOTO
MOJCITUPOBAHUS

20

- Be16op onTuManbHOro BapuaHTa pa3paboTKH

- CHm)KeHHe 3aTpar Ha pa3paboTKy

- YBenuueHue 100691 HEPTH U COOTBETCTBEHHO
MpUOBLTH

- MoaenupoBaHue pa3In4HbIX CLIEHApUEB pa3paboTKU
MECTOPOKAEHUS, BBIOOP ONTUMaJIbHBIX BAPUAHTOB

- OueHka BIMAHUS IUNIOTHOCTH CETKH CKBAXXUH U
PACIIONIOKEHUS CKBAXKHUH

- OnpeneneHue HEOOXOAUMOCTH IPOBEACHUS
MEpOTNPHUATUI Ha CKBR)KWHAX M UX OLIEHKA

- OnpenesneHne 30H HEBBIPAOOTAHHBIX 3aI1aCOB U
MEpOIPHUITUH 110 UX U3BIICUEHUIO

- Onpenenenrie 3)PEKTUBHOCTH MPOESKTUPOBAHUS
CKBaXXMH CO CJIOKHOH TPaeKTOpUEH, 3ape3Koil OOKOBBIX
CTBOJIOB

- OneHka BIMSHHS METOJOB MOBBIIIEHUS HEPTEOTJauH
Ha KITH

Kpurtepuu kadecTBa co3aanus THAPOIUHAMUICCKUX
MoJielIed

PernamenTrpoBaHHbIe TPEOOBAHUS MPU CO3TAHUH
TPEXMEPHBIX UPPOBLIX THAPOAMHAMUYECKIX MOJENIen

UTOI'O no 7-my cemecTtpy

16

27

63

NTOI'O no nucruiuinge

16

27

63




TemaTtnka NpUMEPHBIX MPAKTUYECKUX 3aHITUI

HaunmeHoBaHUe TeMBbI MNPaAKTHIECCKOI0o (CeMI/IHapCKOFO) 3aHATUA

1 |U3yuenue cexuuii runpoarnHaMuyeckoro cumyisitopa Tempest MORE

2 [3arpy3ka JaHHBIX B IporpamMmHbii maket komnanuu ROXAR

3 |CTpyKTypHOE MOJEIMPOBAaHUE

4 cnonbp30BaHMe KIIFOYEBBIX CIIOB Ipyu rTUAPpOANHAMHUYCCKOM MOJCINPOBAHUN

5 [loacuer 3anacoB

Co3manune IIPOKCHU-MOJCIIN 3aJICIKHU

~N| N

HaCTpOﬁKa u MOI[I/I(l)I/IKaLII/IH OCHOBHBIX IMTapaME€TpOB MOACIIN

8  |AnmanTanus CKBaXKMH Ha HCTOPHIO Pa3pabOTKH

5. OpraHm.am/IOHHo-nez[arornqecxne yciaoBus

5.1. O6pa3oBare/ibHbIE TEXHOJIOTHH, HCIIOJIb3YyeMble /1J151 (OPMHUPOBAHUSA
KOMIIeTeHIIUH

[TpoBeacHME NEKIIMOHHBIX 3aHITHHA 10 JUCIMILIMHE OCHOBBIBACTCS HA aKTHUBHOM METOJ]Ie OOyYeHUS,
[pY KOTOPOM Y4Yalllecs HE MacCHUBHBIC CIyIIATENM, a aKTUBHBIE YYACTHUKHU 3aHSITHSA, OTBEYAIOIINE HA
BOIPOCHI TpernojiaBareliss. Bompockl mpenogaBaTensi HaleleHbl HA aKTUBHU3AIUI0 MPOIECCOB YCBOCHUS
MaTepuasa, a TakKe Ha pa3BUTHE JIOTMUECKOro MblieHus. [IpernogaBaTens 3apaHee HaMe4aeT CIUCOK
BOIIPOCOB, CTUMYJIMPYIOIINX acCOLMAaTUBHOE MBIIUICHWE U YCTAHOBJICHHE CBS3€Hl C paHee OCBOCHHBIM
MaTepHralioM.

[IpakTrueckne 3aHATHS TIPOBOIATCS HA OCHOBE peajM3alliii MeTona OOydYeHHsS JEeHCTBUEM:
OTpeIeIAI0OTCs Mpo0aeMHbIe 00J1acTH, (OpPMHUPYIOTCS Tpynbl. [Ipu mpoBeeHNN TPAKTUISCKUX 3aHATHI
[pEeCIeaYIOTCA CIEeAYIONINE 1EeNU: TPUMEHEHNE 3HAHUN OTAENBHBIX AUCIUILINH U KPEAaTUBHBIX METOJ/OB
U1 peleHust Mpo0JieM U MPUATHS PElIeHUi; oTpaboTKa y 00yJaroniuxcs HaBbIKOB KOMaHJIHOW PaboThI,
MEXKIMYHOCTHBIX KOMMYHHUKAIMA W Pa3BUTHE JIMJICPCKUX KA4YECTB; 3aKPEIICHHE OCHOB TEOPETHUYECKHX
3HAHUH.

[IpoBeneHre mabOPAaTOPHBIX 3aHATHH OCHOBBIBACTCS HA HMHTEPAKTHBHOM METOJE OOYUYECHHS, MPH
KOTOPOM OOyJaroIInecs: B3aUMOICHCTBYIOT HE TOJIBKO C MIPEToaaBaTeseM, HO U ApyT ¢ apyrom. [Ipu atom
TOMUHUPYET aKTHBHOCTh YyYalllUXCsl B Tporecce oOydeHus. MecTo mpemnojaBaTelis B WHTEPAKTHBHBIX
3aHATUSAX CBOJUTCS K HAIIPABJICHHIO JCSITEILHOCTH 00YUYaOIINUXCs Ha JIOCTH)KCHUE [IeJIeH 3aHATHS.

[Tpu mpoBeneHnN y4eOHBIX 3aHATHH UCTIOJIB3YIOTCS HHTEPAKTUBHBIC JICKITUH, TPYTIIOBBIE JUCKYCCHH,
[POJIEBBIE UTPHI, TPEHUHTH U aHAIU3 CUTYallMi 1 UMUTAIIMOHHBIX MOJIEIIEH.




5.2. MeTtognueckue yKazaHus AJisl 00yYAOUMXCH M0 U3YYCHUI0 TUCIUTTHHBI

IIpu

U3yYEHUU  JUCUUIUIMHBL  OOy4YalolUMCs  1eJIeco00pa3HO  BBINOJHATH  CIEAYIOIIHE
PEKOMEHJALINH:

1. N3yuyenue y4eOHOMN TUCHUIUIMHBI JIOJKHO BECTUCH CUCTEMATUYECKH.

2. Tlocme w3yueHHs Kakoro-nmubo pa3gena MO Y4eOHMKY WIM KOHCHEKTHBIM MaTepuaiam
PEKOMEHTyeTCs TIO TTaMSITH BOCIIPOM3BECTH OCHOBHBIE TEPMUHBI, ONIPEISIICHNUS, TIOHSATHS pa3/ena.

3. Ocoboe BHHUMaHHWE CJEIyeT YAEIUTH BBHIMOJIHEHHWIO OTYETOB IO MPAKTHUYECKUM 3aHSATHSM,
nmabopaTopHBIM paboTaM U MHIMBUIYaTbHBIM KOMIUIEKCHBIM 33JaHHSIM Ha CAMOCTOSTEIbHYIO paldoTy.

4. Bea TemaTHKa BOIPOCOB, M3YYaE€MBIX CAMOCTOSTENBHO, 3a/1a€TCsl Ha JIGKIMAX MpenojaBaTesieM.
MM e 1ar0Tcs UCTOUYHUKH (B MEPBYIO OYepeb BHOBb M3JaHHbIE B IEPUOANYECKON HAy4YHOH JIUTEpaType)
1151 60J1ee IeTaIbHOrO MOHUMAaHHUs BOIPOCOB, O3BYYEHHbIX HA JIEKLIUU.

6. IlepeueHb yueOHO-MeTOANYECKOT0 M HHPOPMALMOHHOI0 00ecCIeYeHU
JJIS1 CAMOCTOATEJIbHOM padoThl 00y4aOIIUXCS 10 JUCHUILJIMHE

6.1. [leuaTHasi yueOHO-MeTOAUYECKAS JIUTEPATYPA

bubmuorpadpuyeckoe onvucanue KomuuectBo
Ne n/m (aBTOD, 3arnaBue, BUJA U3JaHUS, MECTO, U3aTEIbCTBO, 9K3EeMILISIPOB B
TOJT U3/IaHusl, KOJMYECTBO CTPAHUII) 6ubnnoTexe
1. OcHoBHas TUTEpaTypa
1 [Tytunos U. C. TpexmepHOe reosornueckoe MoAEINPOBaHUE TIPU 16
pa3paboTke He(PTAHBIX M TA30BBIX MECTOPOKICHHH : yueOHO-
Meroandeckoe nmocodue. [lepms : M3a-po ITHUITY, 2011. 71 c. 4,5 yen.
mned. J.
2. lonoiHUTEIbHAS JJUTEPATYypa
2.1. YueOHbIe M1 HAYYHbIE U3TAHUS
1 PacriorioB A. B., MopaeunoB B. A. [IpoektupoBanue pa3paboTku 55

HE(TSIHBIX M Ta30BBIX MECTOPOXKICHUH : yaeOHoe rmocodue. Ilepms : W3-
Bo [1I'TY, 2010. 117 c.

2.2. llepuoanueckue u3aaHus

He ucnons3yercs

2.3. HopmaTUBHO-TeXHUYeCKHe U3TAHUS

He ncnione3yercs

3. MeTounquKne YKazaHus AJd CTYACHTOB 110 OCBOCHUIO JTUCHHUIIIMHBI

MeToau4YecKue yKa3aHusl 0 CO3AaHHIO0 OCTOSIHHO AEHCTBYIOMINX
r€0JIOTO-TEXHOJIOTUIECKUX MOJIesIel He(DTSHBIX U ra30HeTSIHBIX
MectopoxaeHuil. ['eonornyeckue moaenu. Mocksa : OAO BHMMOOSHT,
2003. 162 c.: 29 n. .

4. YueOHO-MeTOAHYECKOE 00ecIieYeHHe CAMOCTOSITeIbHOI padoThI CTyAeHTa

HedTtera3oBbie TeXHOJIOTHU: PU3UKO-MATEMATUIECKOE MOJICIMPOBAHHE
TeYCHUH : yueOHoe mocobue st By3oB / [1labapoB A. b., [Ipumaxos C. C.,
['miemues Jl. P., I'puropses b. B. Mockga : FOpaiit, 2020. 215 c. 13,44

yCII. TIeY. JI.




6.2. JekTpoHHAs yueOHO-MeToANYecKasi JJuTeparypa

Haunmenosanue

By mureparyper pa3paboTKu

rH(pOPMAITMOHHBIN pecypc

HocTynHoCcTh
(cets UHTEpHET /
JIOKaJIbHAs CETh;

ABTOPU30BaHHBIH /
CBOOOHBIN JOCTYI)

CchUika Ha

JlonostHuTenbHas  ([I[poekTrpoBaHUe pa3padOTKH https://elib.pstu.ru/Record/la |1okanpHas ceTs;
nmuTeparypa HE(TSHBIX U Ta30BBIX nRU-LAN-BOOK-160630 |aBTOpr30BaHHBIN
MECTOPOXKACHUN JIOCTYII

6.3. JInneH3noHHOE U CBOOOIHO PACIPOCTPaHsieMOe MPOrPaAaMMHOe o0ecriedeHue,
HCIO0JIb3yeMoe MPH OCYLIEeCTBJIEHUH 00Pa30BaTeJIbHOI0 MpoLecca Mo JUCHUuIInHe

Bug I10O

Haunmenosanue 110

OHCpaI_lI/IOHHBIC CHCTCMbI

'Windows 10 (moan. Azure Dev Tools for
Teaching)

Od¢ucHbIe TPUTOKECHHUS.

Microsoft Office Professional 2007. nui.
42661567

[TpuxitagHOE IpOrpaMMHOE OOecTiedeHre 00IIeT0 Ha3HAYSHHS

WinRAR (aumNe 879261.1493674)

6.4. CoBpemeHHbIe podeccHOHAIbHBIE 0a3bI JAHHBIX 1 HHPOPMALIMOHHbIE
CIIPABOYHbIE CHCTEMbI, HCII0JIb3yeMble IPH OCYLIeCTBJICHUHN 00Pa30BaTeIbHOI0

nmpomecca 1mo JTMCuMIJInHe

Haumenosanue

Ccbuika Ha HTHPOPMALIMOHHBIN pecypc

Hayunas oubnnoteka [lepMckoro HalimoHaIbHOTO
HCCIIEZIOBATEIBCKOTO MOJUTEXHUYECKOIO YHUBEPCUTETA

http://lib.pstu.ru/

DIIeKTpOHHO-0MOIMoTeueas cucrema Jlann

https://e.lanbook.com/

DneKTpoHHO-O0nbnoTeunas cucrema IPRbooks

http://www.iprbookshop.ru/

Wndpopmarmonnsie pecypebl Cetn Koncynprantllntoc

http://www.consultant.ru/

DnekTpoHHas 6ubanoTeka nuccepTanuii Poccniickoit
TOCYIapCTBEHHOW OMOMITHMOTEKH

http://www.diss.rsl.ru/

7. MaTtepuajibHO-TEXHHYECKOe oDecriedeHne 00pa3oBaTeibHOI0 NMpoiecca mno

AUCIHHUIIJINHE
. HanmenoBanue He00X0IMMOTr0 OCHOBHOT'O 000PY0BaHHUS
Bupn 3anstuit KonuuectBo equnuig
Y TEXHUYECKHUX CPEICTB 00ydeHUs
Jlextus MynbpTHMeIna KOMILJIEKC B COCTaBe: MyJIbTUMEIHA - 1
npoektop ViewSonic PG705HD noronounoro kperienus,
WHTepaKkTUBHAs Aocka SmartBoard 690, cucrema
akyctuueckas. [1apTsl, cTos mpenonaBatens, CTyIbs
[IpakTiyeckoe KoMmbroTepsl B KOMITIEKTE (CUCTEMHBINA OJIOK, MOHUTOP, 15
3aHATHE KJIaBHATypa, MBIIITh) ¢ BEIX00M B MHTEpHET — 15 TIT.
[TapTh1, CTON MpenoaBaTels, CTYIbs




Bun zanarni

HaumeHoBanue HCO6XO,Z[I/IMOFO OCHOBHOI'O O60py,IlOB3.HI/ISI
U TCXHUYICCKUX CPCACTB 06yquH;1

KonnuectBo equnHui

[IpaxTHueckoe
3aHATHC

MybTHMeInA KOMIUIEKC B COCTABE: MYJIbTUME/IHA -
npoekTop ViewSonic PG705HD notonoyHoro KpemieHus,
nHTepakTUBHAs Aocka SmartBoard 690, cucrema
akycruueckas. [lapTel, cTon npemnoaaBaTens, CTYIbs

1

8. DoH OLIEHOYHBIX CpeaACTB INCIUIIIMHDBI

|OHI/IC21H B OTACJIbHOM JJOKYMCHTC
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BBICIIETO 00pa30BaHUs
«IlepMckHii HATMOHAJIbHBIN MCCJIEI0BATEIbCKUN MOJUTEXHUYECKHH
YHUBEPCUTET

®OH/JI OONEHOYHBIX CPEJCTB
JJISl IPOBe/IeHUS MPOMEKYTOYHOM ATTeCTANMH 00yYAKIIMXCS M0 JUCHUILIHHE
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Kypc: 4 Cemectp: 7
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@oH OLEHOYHBIX CPeICTB UIs TNPOBEIACHHUS MPOMEKYTOUHOM aTTeCTaluu
oOyuaromuxcst mo guctumimiHe «HpopmaTika B MPUIOKEHUH K OTPACIN» SBISETCS
4acThiO (MIPHIIOKEHNEM) K paboueil mporpaMme TUCIUIUIMHBL. DOH]T OLIEHOYHBIX CPEJICTB
JUIA TPOBENEHUS MPOMEXKYTOUHOH arrecTaiud OOydyaroluxcs IO JUCIHUIUINHE
pa3paboTaH B COOTBETCTBMHM C OOIIeH YacThio (OHIA OIECHOYHBIX CPEICTB IS
HpOBENEHUS TPOMEXKYTOUYHOW aTTeCTAllM OCHOBHOW 00pa3oBaTelIbHON MPOTrpPaMMBL,
KOTOpasi yCTaHABIMBACT CUCTEMY OLICHUBAHUS PE3yJIbTATOB IPOMEKYTOUHOM aTTeCTaIlH
M KPUTEPHH BBICTABJICHUS OIECHOK. (DOHJ OLEHOYHBIX CPEACTB [UIsl TPOBEICHUS
MPOMEKYTOUHOM aTTeCTalluy OOYYaIOUIMXCS MO JAUCHUIUIMHE yCTaHABIMBAaET (HOPMBI U
OpOLEAyphl TEKYIIEr0 KOHTPOJSA YCIIEBAEMOCTH U TMPOMEKYTOYHOW aTTecTaluu
00yYaromuxcs Mo JUCIUTUIHHE.

1. IlepeyeHb KOHTPOJIMPYEMBbIX Pe3yJIbTATOB 00y4eHHs M0 JUCHUIIMHE, 00beKThI
OLIEHUBAHUSA U BUIbI KOHTPOJIA
CornacHo PIIJI ocBoeHue yueOHOro marepuaina JUCIUIUIMHBI 3allIAHUPOBAHO B
TE€YEHHEe OJHOTO ceMmecTpa (7/-ro cemecTpa yueOHOro 1iaHa) U pa3ouTo Ha S paszzienos. B
Ka)KJIOM paszielie MpeyCMOTPEHBI ayIUTOPHBIE JIEKIIMOHHBIE U MPAKTUYECKUE 3aHATHUS, a
TaK)Xe CaMOCTOsITeNIbHas paboTa cTyaeHTOB. B pamkax ocBoeHusi yueOHOTO Marepualia
JTUCIUIUIMHBL  (POPMUPYETCS KOMIIOHEHTHI KOMIIETCHLIUWA 3HAmb, YMembv, 61d0emby,
ykazaHHble B PIIJ[, xoTOpble BBICTYyNalOT B Kauy€CTBE KOHTPOJIHPYEMBIX pPE3YJIbTaTOB
oOyuenus no aucturuimae « Mupopmaruka B mpuiioskeHuu K otpacim» (tabdm. 1.1).
KoHTponb ypOBHSI YCBOGHHBIX 3HaHHWI, OCBOCHHBIX YMEHUH M MPUOOPETEHHBIX
BJIQJICHUI OCYIIECTBISIETCST B paMKaxX TEKYIIEero, PYOEKHOrO0 M IMPOMEKYTOYHOTO
KOHTPOJISI IPU M3YYEHUH TEOPETUUYECKOro Marepuania, ciad€ OTYETOB MO MPAKTUYECKUM
3aHSATUSM U 3a4eTa. Buabl KOHTpOJIs cBeeHbl B Tabmauiy 1.1.
Tabnuna 1.1. IlepedeHb KOHTPOIUPYEMBIX PE3YABTATOB O0YUYEHHUS 10 JUCIUIIIMHE

Bua koHTpoOast

KonTposnpyembie pe3yabTarbl 00y4eHust o Texymuii PyOGexunblii HTrorosslii

aucuuriuge (3YBei) C TO om3 | T/Kp 3auer

YcBoeHHBIE 3HAHUS

3.1 3HaeT Ha3HAuUEHHE, COAEPKAHUE U ITAIBl HOCTPOESHHUS C TO T C
U (POBBIX TE0JIOrHYECKUX M (PMIIBTPAIMOHHBIX MOJIENEH ¢
IIPUMEHEHNEM OCHOBHBIX MPOrPaMMHBIX IPOTYKTOB

OcBoeHHbIC YMEHHUS

Y.1 YMeeT UCnoIb30BaTh HCXOAHEIC TaHHBIE IS OII3 KP
mocTpoeHus NU(POBBIX MOjIeNIei; 000CHOBaHHO BHIOMPATH
METOJIbI M CITIOCOOBI MOJIETTUPOBAHUS T€OJIOTUIECKUX
00BEKTOB, B 3aBUCHMOCTH OT MX XapaKTEPHUCTHUK;
MHTEPIPETUPOBATH TIOTYISHHBIE MOJIEH T'€OJOTHIECKIX

00BEKTOB

IIpuoOpeTeHHbIe BJIAJEHUSI
B.1 Brnageer HaBBIKAMHU BBITTOJIHEHUS DJIEMEHTOB I'€0JIOrO- OI13 KP
THAPOIMHAMUIECKOTO MOJICTTUPOBAHUS He(TSIHBIX

00BEKTOB €  TNPUMEHEHHEM  CHEHHATU3UPOBAHHBIX
IIPOrpaMMHBIX POJYKTOB

C — cobeceoosanue no meme;, TO — komnoxsuym (meopemuueckuti onpoc);, K3 — xeiic-3a0aua
(unousudyanvroe 3adanue); OJIP — omuem no aabopamophou pabome;, T/KP — pybescroe
mecmupoganue (Konmpoavhas paboma); TB — meopemuyeckuil eonpoc; 113 — npakmuueckoe 3a0anue;
K3 — xomnnexcroe 3a0anue sK3amena.



W TOroBoil O1IeHKO# TOCTHKEHUS Pe3yabTaTOB 00yUYEHUS MO JUCIUILINHE SIBIIAETCS
IIPOMEKYTOYHAS aTTECTALHs B BUJIE 3a4€Ta, IIPOBOAMMAs C YUYETOM PE3YJIBTATOB TEKYIIETO
U pyOeKHOTO KOHTPOJISL.

2. Buabl KOHTPOJIsi, TUTIOBbIe KOHTPOJIbHbIE 3aJIaHUsI U IIKAJIbl OLEHUBAHUS
pe3yJIbTaTOB 00y4eHMsI
Texymuii KOHTPOJIb YCIIEBAEMOCTH MUMEET 1IeJIbI0 00eclieyeHne MaKCUMalbHOU
¢ pexkTUBHOCTH y4eOHOro Ipoliecca, yIhpaBlieHHE TmpoueccoM GOpMHUPOBAHUSA
3aJlaHHBIX ~ KOMIIETEHIIMM 00y4aeMbIX, TIOBBIIEHWE MOTHBAIMU K Yyuebe u
npeAycMaTpUBaeT OLEHUBAHHE XOJa OCBOCHHS JUCLUMIUIMHBL. B COOTBETCTBUU C
[TonoxxeHneM O MPOBEAEHUU TEKYLIETO KOHTPOJISI YCIEBAEMOCTH U IMPOMEKYTOUYHOMN
aTTecTaluy 00y4aromuxcs 1o 00pa3oBaTeIbHBIM IPOTPaMMaM BBICIIETO 00pa30BaHUs —
nmporpammam OakajiaBpuara, crienuanurera u Maructparypsl B [ITHUITY npenycmoTpensl
CJIEIYIOLIME BUAbI U IEPHUOJUYHOCTD TEKYIIETO KOHTPOJIA YCIIEBAEMOCTH OO YHArOITUXCS:

- BXOJAHOU KOHTPOJIb, MPOBEPKA UCXOJHOTO YPOBHS MOATOTOBIEHHOCTH 00y4aeMOro
1 €r0 COOTBETCTBUS MPEIBABISIEMbIM TPEOOBAHUSAM JJI U3YUYCHUS JAHHOW JUCIUTUIAHBL;

- TEKYIIHI KOHTPOJIb YCBOEHUSI MaTepuaia (YpoBHS OCBOEHUSI KOMIIOHEHTA «3HATh
3a/IaHHBIX KOMIIETEHILIMI) Ha Ka)XXJIOM TPYIIIOBOM 3aHATUHA U KOHTPOJIb MOCEIIAEMOCTH
JIEKIIMOHHBIX 3aHATUN;

- MPOMEXKYTOUHBIH U PYOECKHBIM KOHTPOJh OCBOCHHS OOY4aeMbIMH OTHEIBHBIX
KOMIIOHEHTOB «3HATbh», «YMETb» 3aJaHHBIX KOMIIETCHIIMI MYyTeM KOMIIBIOTEPHOTO WU
0JIaHOYHOTO  TECTHUPOBAHMS,  KOHTPOJBHBIX  OMPOCOB,  KOHTPOJIBHBIX  PaboT
(MHAMBUAYATBHBIX JOMAIIHUX 3a/IaHUi), 3alUThl OTYETOB MO JaOOpaTOPHBIM paboTam,
pedeparos, 3cce u T.1I.

PyGexHbIil KOHTPOJIb MO TUCHUIUIMHE MPOBOJMUTCS Ha CIEAYIONIEH Heaene Mmocie
MPOXOXKJEHUS MOAYJSA JUCHUIUIMHBI, a TPOMEXKYTOUHBIH — BO BpEMS KaXJI0To
KOHTPOJIBHOTO MEPOIPUSATUSI BHYTPU MOAYJIEH JUCIUTUIAHBL;

- MEXCECCHUOHHAasl aTTecTalusi, €IMHOBPEMEHHOE IOJBEIECHUE HTOTOB TEKYIIEH
YCIIEBAEMOCTH HE MEHEE OJHOTO pa3a B CEMECTP MO BCEM AUCLUUIUIMHAM IS KaXKIOTO
HaIpaBJICHUS] TOATOTOBKH (CMIEUAIBHOCTH ), Kypca, TPYIIIbI;

- KOHTPOJIb OCTATOYHbIX 3HAHUH.

2.1. Tekymuii KOHTPOJIb YCBOCHUSI MaTepUaJia
Texymuii KOHTpPOJIb YCBOCHHS Marepuaia B (opme coOeceqoBaHus WU
BBIOOPOYHOTO TEOPETUUYECKOTO OMpOca CTYAECHTOB MPOBOIUTCS MO KaXJI0M Teme.
PesynbraTel o 4-0amibHOM IIKasie OIEHUBAHUS 3aHOCSTCS B KHUXKKY TpEToaaBarelis u
VUUTHIBAIOTCSI B BHUJIE HMHTETPAIBHOM OIEHKH TMPU MPOBEICHUHM ITPOMEXKYTOUHOU
aTTeCTaluu.
2.2. PyGe:kHBIIT KOHTPOJIb
PyOexxHBIM KOHTPOJIb ISl KOMILUIEKCHOTO OIIEHUBAHUS YCBOCHHBIX 3HAHUU,
OCBOEHHBIX YMEHMI M MpuoOpeTeHHbIX BiaageHuil (tabdn. 1.1) mpoBoauTtcs; B dopme
3aIIATH OTYETOB MO MPAKTUYECKUM padOTaM M PYOEKHBIX KOHTPOJIBHBIX paboT (mocie
U3YYEHHMSI KQXKI0T0 MO/ y4eOHOUM TMCUHUIIITUHBI).
2.2.1. 3amuTa NpakKTUYeCKUX 3aHSITHI
Bcero 3ammaanpoBano 8 mpakTudeckux 3aHATHI. THUIIOBBIE TEMBI MTPAKTUYECKIX
3aHATUM npuBeAeHbl B PI1/I.



3anmTa NpakTUYECKUX 3aHATHIN MPOBOAUTCS MHAUBUIYATbHO KaXIbIM CTYIEHTOM
WJIU TPYNIION CTYIeHTOB. THUITOBEIE ITKajIa U KPUTEPUHU OLICHKH MTPUBEICHBI B O0IIEH YacTH
®OC o0OpazoBareabHON MPOTPAMMBI.

2.2.2. Py0GexxHasi KOHTpOJIbHas padoTa

Cormacuo PIIJ[ 3ammanupoBano 2 pyOexkHble koHTposbHbIe paboTsl (KP) mocne
OCBOCHHS CTyIeHTaMH pa3neiioB qucuuiuingbl. [lepas KP no pasaeny 3 «Okcmnyaranus
TUAPOAMHAMUYECKON Mozenn», BTopas KP — o pazneny 5 «Kpurepun kauectBa co31aHus
TUAPOANHAMHUYECKUX MOJAEIEI.

Tunoswblie 3aganusa nepsoiit KP:

1. [TocTpoutsb reosioro-crpaturpaduueckuit pazpes no 00beKTy pa3padoTKu

2. BBINONMHUTH pacyeT reojIoruueckux 3amnacos Y B macmrabupoBaHHoi Mozaenu

Tunosslie 3aganus Bropoii KP:

1. [lepedyncauTh CEKLMHU THAPOANHAMUYECKOTO CUMYJISTOP

2. BBINOJTHAUTD aJanTaiuio MmIacTOBOTO JABICHUS

2.3. BpInojiHeHMe KOMIUIEKCHOT0O HWHAMBHMAYAJIbHOIO 3a/laHUs  HA
CaMOCTOATEJIbHYIO padoTy

JInst oueHuBaHUSA HABBIKOB U OIBITA JIEATEIBHOCTU (BJIAJEHUS), KaK pe3ysibTaTa
o0Oy4yeHus 1Mo JUCIHUIUIMHE, HE UMEIOIIEH KypCOBOTO MPOEKTa WIIA padOThI, UCIIOJIb3YETCS
WHJIUBUAYaJIbHOE KOMILJIEKCHOE 33JJaHUE CTYICHTY.

TunoBele MKajla U KPUTEPUU OLIEHKUA PE3YyJIbTATOB 3AIIUTHl MWHAWUBUIYAIHHOTO
KOMILJIEKCHOTO 3aJlaHus NpuBeieHbl B 0011el yactu @POC o6pazoBarebHON IPOrPaAMMBI.

2.4. IIpomexyTouHasi arrecTanusi (MTOrOBbII KOHTPOJIb)

Jonyck K MpPOMEKYTOYHOM arTecTallud OCYUIECTBISETCS IO pe3yiabraram
TEKYIIETO U PYOESKHOTO KOHTPOJISI. YCIOBUSIMU JIOTTyCKa SIBJISIOTCS YCIICITHAS c/ladya BCeX
MPaKTUYECKUX PaOOT U MOJIOKHUTENIbHASI UHTETPAJIbHAS OLIEHKA 0 pe3yJibTaTaM TeKYILEro
U pyOEKHOTO KOHTPOJIS.

2.4.1. Ilpoueaypa mnpoMe:KyTOYHOH arrecrauuu 0e3 IONOJHHUTEIbHOIO
aTTECTAIMOHHOTO UCTILITAHUSA

[IpomesxyTouHas arrectanus npoBoaAuTcs B (hopme 3auera. 3a4eT Mo AUCHUILUIMHE
OCHOBBIBAETCSI Ha Pe3yJibTaTaX BBIMOJHEHUS MPEIbIAYIIUX WHAUBUIYATbHBIX 3aJaHUM
CTYJIEHTA MO TaHHOW AUCIUIUIMHE.

Kputepun BbIBEIEHHST WTOTOBOM OIIEHKM 3a KOMIIOHEHTBHI KOMIICTEHLMH IIpH
MIPOBEICHUN TIPOMEKYTOUHOM aTTeCTAIlMU B BU/JIE 3a4eTa MpuBeeHbI B 0011ei vact @OC
o0pa3oBaTeIbHON MTPOTPAMMBI.

2.4.2. Ilpoueaypa mNpPOMeKYTOYHOH AaTrTecTallMd ¢  TNPOBEJCHUEM
aTTeCTAIMOHHOTO UCTIBITAHUSA

B otmenbHBIX ciyyasx (HampuMmep, B ciydae IepearTecTaluy JAUCIUILIIUHBI)
MPOMEXKYTOUHAsl aTTecTalys B BHJE 3a4eTa MO AMCLHMIUIMHE MOXET MPOBOAMTHCS C
MPOBEICHUEM  aTTECTAllMOHHOTO  HWCMbITaHUA 1O Oujeram. buier copepxut
TeopeTnyeckue Bonpockl (TB) aist mpoBepku yCBOSHHBIX 3HAHUM, TPAKTUYECKUE 3aJaHuUs
(IT3) anga mpoBepku OCBOCHHBIX YMEHUW M KoMIuiekcHble 3afaHus (K3) st koHTposs
YPOBHSI MPUOOPETEHHBIX BIAJCHUIN BCEX 3asBJICHHBIX KOMIIETCHIIHM.

buner dopmupyercs Takum o00pa3oMm, 4YTOObI B HEro IMOMalIM BOMPOCH H
NPAaKTUUECKHE 3a/laHusl, KOHTPOJUPYIOIIHE YpPOBEHb CQPOPMHUPOBAHHOCTU  6CeX
3asiBJICHHBIX KOMIIETEHIUH.



2.4.2.1. TunoBbie BONPOCHI U 32IaHUA VIl 3a4€Ta M0 TUCHUILIUHE
TumnoBbie BONPOCHI JJII KOHTPOJISI YCBOCHHBIX 3HAHUI:

1. Ilenn v 3a0a4u THAPOAMHAMUYECKOTO MOAECITUPOBAHHS.

2. OCHOBHBIE TIOHSTHUSI U ONIPEAEICHUS TUAPOINHAMUYECKOTO MOJICTTUPOBAHUS
3. UcxonHble JaHHBIE JIS CO3IaHUSI TPEXMEPHBIX THAPOAMHAMHUYECKUX MOJIEIICH
MECTOPOKICHUN

4. OCHOBHBIE 3TaIlbl CO3AaHUS TUAPOAUHAMHUYECKON MOJETN

TunoBbie BONPOCHI M MPAKTHYECKHE 321aHUSA IJISI KOHTPOJISI 0CBOCHHBIX
YMeHHI1 U IPUOOPETEHHbIX BJIAICHUI:

1. Onpenenutb HEOOXOAUMOCTH pEMACIITAOUPOBAHUS MOJCIIN

2. AITOpUTM MOCTPOEHUS IFe0JI0ro-cTpaTurpaduuecKkoro paspesa

3. MeToapl MOIETMPOBAHMS 32aKOHTYPHOU 00JaCTH

4. ITonyuuTs pacnpeaesieHue He(pTEeHACHIIIICHHBIX TOJNIIUH C TPEXMEPHON CETKU
5. MeTojbl agantanyu CKBaXXuH

6. 1o aTanam co3nanusi TUAPOIUHAMAYECKON MOJAEIH, OITUCATh CEKIIUN
TUJPOJUHAMUYECKOTO CUMYJISITOpa

7. IlonoOpatre Hanbonee ontuMaiibHyto popmy ODII npu agantanuu oObeKTa
pa3paboTKu

[TonHbI# TIEpeUeHb TEOPETUUECKUX BOMPOCOB M MPAKTHUUECKUX 3aJaHui B dopMme
YTBEPKJIEHHOTO KOMILJIEKTa 3a4eTa XpaHUTCS Ha BhITycKaroliei kadenpe.

2.4.2.2 llIkajibl OLleHNBAHUS Pe3yJIbTATOB 00yUEeHHUsI HA 3a4yeTe

Onenka pe3ynbTaToB OOyYEHHsS 10 JUCHUIUIMHE B  (OpMe  ypOBHS
c(hOpPMHUPOBAHHOCTU KOMIIOHEHTOB 3HAMb, yMemb, 8ladems 3asBICHHBIX KOMIIETCHIIUN
MIPOBOJIUTCSA 110 4-X OaJUTHLHOM ITKaJIe OIICHUBAHUA.

TumnoBble 1IKajda U KPUTEPUM OLICHKHU PE3yJIbTaTOB OOYUEHHMS TPHU claue 3adyeTa
JUIsi KOMIIOHEHTOB 3Hamb, yMmemb U 61adems TpuBeneHbl B oOmei yactu OOC
00pa3oBaTeabHON MPOTPaMMBI.

3. Kpurepuun OLEHMBAHUS YPOBHH C(POPMHPOBAHHOCTH KOMIIOHEHTOB H
KOMIIeTeH Uil

3.1. OueHka ypoBHsi ¢)OPMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIU I

IIpu ormenke ypoBHsI CHOPMUPOBAHHOCTU KOMIIETEHIIUNA B paMKaxX BBIOOPOUYHOIO
KOHTPOJIS [IPU 3a4€T€ CYUTAETCS, YTO NOJIYYEHHAS OYEHKA 3 KOMNOHEHM NpoeepsieMoU 6
ouneme KomnemeHyuu 0000Waemcs HaA COOMBEMCMEYIOWULl KOMNOHEHM  8Cex
KOMnemeHyuil, hopmupyemulx 8 pamKax OGHHOU Y4eOHOU OUCYUNTUHDL.

OO6mast orieHKa ypoBHS CPOPMUPOBAHHOCTH BCEX KOMITETCHIIUM TIPOBOIUTCS ITyTEM
arperupoBaHUsI OIICHOK, TIOJYUYCHHBIX CTYJIEHTOM 33 KaXKIblii KOMIOHEHT (hOPMHUPYEMBIX
KOMIIETCHIIMM, C YYETOM pE3yJIbTaTOB TEKYIIETO W PYOEKHOTO KOHTPOJSI B BHIIE
HMHTETPaJIbHOMN OLIEHKH 1O 4-X OaypHOM miKkaje. Bece pe3ynbTaTsl KOHTPOJISI 3aHOCSTCS B
OIICHOYHBIM JINCT W 3aloOJIHSIOTCS TpenojaBaTejieM [0 MTOraM MPOMEKYTOYHOM
aTTeCTallUH.

dopMa OLIEHOYHOI0 JINCTA U TPeOOBaHUA K €r0 3alOJHEHUIO MPUBEICHBI B 00IIEH
gactu ®OC 06pa3oBareabHON NPOrpaMMBbl.

[Ipu popMupoBaHUM UTOTOBOM OIIEHKH MTPOMEKYTOUHOM aTTECTAIllMU B BUE 3a4eTa
HCIIOJIb3YIOTCS TUTIOBBIE KPUTEPHH, TPUBEACHHBIE B 001el yactu @POC oOpazoBarenbHON
MPOTPaAMMBL.






