OEJIEPAJIBHOE ATEHTCTBO XEJIE3HOJJOPOXKHOI'O TPAHCIIOPTA

denepanbHOE TOCYJapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHUEC

BBICIIEI'O O6pa3OBaHI/I$I

«MpKyTCKH TOCYAapCTBEHHBIH YHUBEPCUTET MTyTEH COOOIICHUS»

(®I'BOY BO UpI'YIIC)

YTBEPXJIEHA
MPUKA30M PEKTOpa
oT «30» masg 2025 r. Ne 51

b1.0.18 UnkeHepHOE MOAETUPOBAHME U PACYEThI

pabouyas mporpaMmMa JUCHMUILIAHBI
CrennanpHOCTh/HampaBieHne moaroToBku — 23.05.06 CTpouTensCTBO KENE3HBIX JIOPOT, MOCTOB U

TPAaHCIOPTHBIX TOHHEIICH

Crenmanmm3anus/mpoduins — CTPOUTEIHCTBO MAIHCTPAIBHBIX KEJIC3HBIX JIOPOT

KBanu¢ukanus BeinyckHIKa — UHkeHep myTeit cooOuieHus
dopma u cpok oOyueHus — ounas hopma 5 siet; 3a04ynas dhopma 6 et

Kadenpa-pazpabotunk nporpammsl — [IyTh ¥ yTeBOE X0O3SIMCTBO

OO1u1ast TpyI0EMKOCTb B 3.€. — 3

Yacos mo yueoHomy ruiany (YII) — 108

Ounas popma 00yueHust

DopMBbl MPOMEKYTOUHOM aTTeCTALIU
ouHasi opma oOy4yeHus:

9K3aMeH 3 ceMecTp

3a04Has popma oOydIeHUS:

9K3aMeH 1, 2 Kkypc

Pacnipenesenue 4acoB JUCHUIIMHBI IO ceMeCcTPaM

Cemectp 3 Hroro
Bup zansatui Yacos o YII Yacos o YII

AyIuTOpHAsi KOHTAKTHAS

pa6ora no BuaaM yueOHbIX 51 51

3aHATHII/

B T.4. B popme IIIT*

— JICKITUH 17 17

— IpakTHYECKUE (CEeMHUHAPCKUeE)

— J1ab0paTopHbIE 34 34

CamocrosiTesibHasi pagoTa 21 21

JK3aMeH 36 36
Hroro 108 108

3aouynas ¢opma o0yueHust

Pacnpeesienne 4acoB TUCHUTIMHBI [0 ceMecTPaM

Kypc 2 Hroro
Buj zansatuin Yacos no YII Yacos no YII

AyauTOpHAasi KOHTAKTHAs
padoTa no BHIaM y4eOHbIX 12 12
3aHATHH/
B T.4. B popme ITIT*
— JIEKIIUH 6 6
— TIpaKTHYECKHE (CEeMUHAPCKUE)
— J1a00paTOpHbBIE 6 6
CamocrosiTesqibHasi padoTa 78 78
JK3aMeH 18 18

Hroro 108 108

NPKYTCK

ONEeKTPOHHbIV AOKYMEHT BbirpyxeH n3 EMC ®IrbOY BO Upl'YTC n cooTBeTCTBYET OpUrnHany

Mopnucant ®re0Y BO UplYTC Tpodumos HO.A.
009B9D93267016946D4792FA33A1E1FAES ¢ 22 anusaps 2025 r. no 17 anpens 2026 r.Mognuce

COOTBETCTBYET (haviny AOKyMeHTa I/IPI'V \_\C.

Tl




PabGouast mporpamma IUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUU C (eaepalbHBIM
rOCYy/IapCTBEHHBIM 00pa30BaTeNbHBIM CTAHAAPTOM BBICHIETO OOpa30BaHUS — CHEIUAIUTET IO
crenuaibHOCTU 23.05.06 CTpOUTENBCTBO KENE3HBIX TOPOT, MOCTOB M TPAHCHOPTHBIX TOHHEJEH,
yrBepxkaAcHHbIM [Ipukazom Munooprayku Poccun ot 27.03.2018 r. Ne 218.

[Mporpammy coctaBui(u):
K.T.H., JOLIEHT, o1eHT, J.A. KoBeHbkHH

Pabouas mporpamma paccMOTpeHa U 0100peHa Ui UCIOIB30BaHUS B yUeOHOM IMpoliecce Ha
3acenanuu kadeapsl «llyTe U myTeBoe X0341UCTBO», MPOTOKOT OT «20» Mas 2025 r. Ne 9

3aB. kaenpoil, KaHJ. TEXH. HAYK, JTOIEHT J.A. KoBeHbkuH

COI'TTACOBAHO

Kadenpa «CTpouTensCTBO KEIE3HBIX JOPOT, MOCTOB U TOHHEIIEH», MPOTOKOI OoT «20» Mas 2025 r.
Ne 12

3aB. kadenpoii, KaHJ. TEXH. HayK, JIOI[EHT K.M. Turos



1 IIEJIb U 3AJAYM JUCHUTLINHBI

1.1 Heap (ucuUmIHHBI

(dopmupoBanre y o0ydaromuxcs KOMIUIEKCHOTO MOHHMMAaHUS IIPOLECCOB MOJCIMPOBAHUS U METOHOB
1 WH)KEHEPHBIX ~ pacueToB, HEOOXOOWUMBIX Ui  NPOQECCHOHANBHOW  HesATeThbHOCTH B cdepe
JKEJIE3HOIOPOXKHOIO TPAHCIIOPTa

1.2 3agaum JMCHUIIHHBI

1 N3Yy4YCHHUEC MCTOJ0B MAaTCMATUYCCKOI0 KOMIBIOTCPHOT'O MOJACTIMPOBAHUA NMHIKCHCPHBIX CUCTEM

OCBOCHHE TPAKTHICCKUX HABBIKOB pa60TbI C COBPEMCHHBIMH MPOTPAMMHBIMHU KOMIUIEKCAMHU  JIA
HWHXXEHCPHBIX pacuY€TOB M MOACIIMPOBAHU

(dopMHUpOBaHHE  KOMIICTCHIMI MO MPUMEHECHHIO METOAOB  MOJCIUPOBAaHMSA Ui PEIICHHS
npo¢ecCHOHANBHBIX 3a/1a4 B cepe KeIe3HOTOPOKHOr0 TPAHCIIOpTa

1.3 I_le.m, BOCIIMTAHHUSA U 3a1a4YU BOCIIHUTATEJIbHOM paﬁon B paMKax JUCHUIIIMHBI

[IpodeccrnoHanbHO-TPYIOBOE BOCTIHTAHNE 00yUJaOIINXCs

Ienp npodeccHoHaNIBFHO-TPYIOBOTO BOCIUTAHKS — (POPMHUPOBAHUE Y OOYUAIOLINXCS OCO3HAHHOM MPOdeCcCHOHANTBHOM
OpHEHTALINK, TOHUMAHUSI OOLISCTBEHHOrO CMBICIA TPYAa M 3HAYUMOCTH €ro sl ceds JIMYHO, OTBETCTBEHHOTO,
CO3HATEJIBHOIO M TBOPYECKOIO OTHOLICHUS K OyAylIeH HesTenbHOCTH, MPOPEeCCHOHAIBHONW 3THKH, CIOCOOHOCTH
MpEeABUACTh W3MEHEHHS, KOTOPbIe MOTYT BO3HHKHYTh B MPO(ECCHOHANBLHON NEATeNIbHOCTH, U YMEHHIO paboTaTh B
HN3MEHEHHBIX, BHOBb CO3/IaHHBIX YCIOBUSIX TPY/A.

Lenp qocTHraeTes MO MEpe PEIIeHUs B €AMHCTBE CICAYIOIINX 3a/1a4:

— (popMuUpOBaHKE CO3HATEIHLHOTO OTHOIICHHS K BRIOpaHHOI Ipodeccuu;

— BOCIHUTAaHUE YECTH, TOPAOCTH, JIIOOBH K MpPO(eccHu, CO3HATEIbHOrO OTHOIIECHHS K Npo(eccCHOHANBHOMY IOMrY,
MMOHUMAEMOMY KaK JIMYHAst OTBETCTBCHHOCTh M 00S3aHHOCTb;

— (popmupoBaHKE NCHX0JIOTUH NpodeccroHana;

— (opmupoBanue MpoeCCHOHATBHOMN KYIBTYPBI, 3ITUKU MPOPECCHOHATEHOTO OOIICHUS;

— (hhopMHUpPOBAHUE COIUATTLHON KOMIICTCHTHOCTH U JIPYTHE 33[1auH, CBSI3aHHBIC ¢ UMUKEM MPO(ECCHH U aBTOPHUTECTOM
TPaHCIIOPTHOM OTpaciu

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII

brox/gacte OIIOII ‘ brnok 1. luctuniunst / O0s13aTenbHast 4acTh

2.1 IncuMnJiMHbI ¥ IPAKTUKH, HA KOTOPBIX OCHOBBIBAETCSl H3yYeHHEe JAHHOM M CHMIIIMHbI

[EEN

b1.0.16 HauepTaTtenbHas reoMeTpusi 1 MHXKeHepHas rpaduka

N

b1.0.17 Cuctema aBTOMaTU3UPOBAHHOTO MPOESKTUPOBAHUS

2.2 JIucuMnJIMHbI M NPAKTHKH, AJI51 KOTOPbIX U3y4YeHUe JaHHOM JMCUMIIJIMHbI
HEe00X0IMMO KaK MpeAlIecTBYOIIee

b1.0.19 Teoperuueckas MexaHHuKa

b1.0.31 ConpoTuBiieHre MaTepHaIoB

b1.0.32 TexHONOTrUU KOHCTPYKIIMOHHBIX MaTepUaioB

b1.0.36 CtpoutenbHas MEXaHHUKa

b1.0.38 MexaHnka TPYHTOB, OCHOBaHUS U ()yHIAMEHTHI

b1.0.40 MocThl Ha JKeJIe3HBIX A0porax

B51.0.42 ToHHenM Ha TPAHCHOPTHBIX MarUCTPAJIIX

b1.0.43 M3pickanusi 1 IPOEKTUPOBAHHE KEJIE3HBIX JOPOT

OO NO O WN -

b51.0.44 Xene3HOOOPOKHBIA IYTh

10 b1.0.46 PekoHCTPYKITHS JKETE3HBIX JOPOT

11 Bb2.0.06(I1m) [Ipon3BoacTBeHHAS - MPEIAUIDIOMHAS TPAKTHKA

12 b3.01(/1) BeinosHeHKe BBITYCKHOM KBAIU(HUKAIMOHHON paboThI

13 Bb3.02(/1) 3ammra BRITYCKHOW KBaTH(PUKAIIMOHHOW PaOOTHI

3 IIJIAHUPYEMBIE PE3YJbBTATBIOBYYEHUSA ITO AUCIUIIJIMHE,
COOTHECEHHBIE C TPEBOBAHUSAMMU K PE3YJIIBTATAM OCBOEHUSA
OBPA3OBATEJIbHOM ITPOI'PAMMBI

Kon u Kon u nanmeHoBanue
HANMEHOBaHHe HHIUKATOPA N0CTHKCHUSA IInannpyemsle pe3yJbTaThbl 00y4eHUSsI
KOMIIETeHIIUH KOMIIETeHIIUH
OIIK-4 3HAaTh: 3HATH MPUHIHIIEL, METOIBI H AJITOPUTMBI

OIIK-4.2 ITpumeHseT CUCTEMBI

Cnocoben MaTeMaTH4eCKOTr0 U KOMIBIOTEPHOTO MOJICIUPOBAHUS
ABTOMATH3MPOBAHHOTO .

BBITIOJTHATH TPaHCIIOPTHBIX OOBEKTOB C y4ETOM TpeOOBaHUI HOPMAaTHUBHBIX
NPOEKTHPOBAHMS Ha Oaze

MIPOEKTUPOBAHHE JIOKyMEHTOB, a TaK)K€ BO3MOXKHOCTH OTE€UECTBEHHOTO 1
OTCUYECTBCHHOTO U

U pacyer 3apy0eXXHOT0 IPOrpaMMHOT0 00ecTIeUeHHs JIIs
3apy0eKHOTO IPOTPAMMHOTO

TPaHCIIOPTHBIX MIPOEKTUPOBAHUS
obecrieueHns A

00BEKTOB B YMeTh: yMeTb BHINIOJIHATH MH)XEHEPHBIE PAacUEThl U CO3/1aBaTh

IMPOCKTUPOBAHUA

COOTBETCTBUU C
TPaHCIIOPTHBIX 0OBEKTOB

TpeOOBaHUAMU

MaTeMaTU4C€CKUC MOJCIU TPAHCIIOPTHBIX CUCTEM C
HCIOJIb30BAHUCM CUCTEM aBTOMATU3UPOBAHHOT'O




HOPMAaTUBHBIX MIPOCKTUPOBAHUA, AHAITU3UPOBATH PE3YIbTATHI U ONCHUBATh UX
JAOKYMCHTOB JAOCTOBCPHOCTH

Brnanets: BnaseTh KOMIUIEKCHBIMH HaBBIKAMH PaOOTHI €
MIPOTPaMMHBIM 00€CTIEYEHUEM TSI MHKEHEPHOTO
MOJIETTMPOBAHMS M IPOSKTUPOBAHMS TPAHCIIOPTHBIX OOBEKTOB,
BKJIFO4ast IPOBEPKY COOTBETCTBHS MPOEKTHBIX PELICHUH
HOPMAaTHBHBIM TPEOOBaHUSAM U OLICHKY 3 PEKTUBHOCTH
pa3paboTaHHBIX MOJIEIIeH

4 CTPYKTYPA U COAEPKXAHUE JUCHHUIIJIMHBI

OuHnas ¢popma 3aouHas ¢popma *Kon
HaumeHoBaHue pa3iesoB, TeM H Yacsl Yacsel HHAHKATOPa

BHJIOB padoT Cemectp Jex | Tp | Jla6 | CP Kype Jdex | Tp | Ja6 | CP 1?00;IT£§ZHHM;“

Kon

1.0 | Pemenue 3a71a4
MO/IeJTUPOBAHUS c
NpuUMeHeHueM MeEToaa
KOHEYHBIX JJI€MEHTOB B
NMPOTrPAMMHBIX TNPOAYKTAX
MK>

1.1 | BBenenue B METOIbI
HCCIEI0BAHUS
paboTOCIOCOOHOCTH
W3EHs

3 2 2 3 2/ycr. 2 10 | OIIK-4.2

1.2 | OcHOBBI METOJA KOHEYHBIX

anementos (MKD) 3 2 2 |3 2/yer. 10 | OIIK-4.2

1.3 | Cuctemst HWHXEHEPHOTO

3 2 2 3 2/ycr. 10 | OIIK-4.2
aHaIM3a

1.4 | ®duznyeckue OCHOBHI TEOPHH

i — 3 4 14 | 4 | 2/yer. 2 | 18 | OIK-4.2

2.0 | MonxesmnpoBanue
IIeKTPOMATHUTHBIX,
TENJIOBBIX "
MeXaHHMYeCKUX 33124

2.1 | TTocraHoBKa 3a7a4

3 2 4 3 2/ycr. 1 1 | 10| OIIK-4.2
TEPMOYIPYTOCTH

3.0 | HudopmamuonHoe
MOJeJHpPOBaAHUE

31| TUM - «cpema wu ee

s 3 3 6 3 2/ycr. 2 2 | 10| OIIK-4.2
WHCTpYMEHTapuit

4.0 | MoaesmpoBaHue
NMPOU3BOACTBEHHBIX
Tpo1eccoB

4.1 | MonenupoBaHue
MIPOU3BOJICTBEHHBIX 3 2 4 2 2/ycr. 1 1 | 10| OIIK-4.2
MPOLIECCOB U CUCTEM

®opma MIPOMEXYTOUHOM
aTTeCcTallMu — SK3aMeH

3 36 2/3UMHSIS 18 OIIK-4.2

Hroro wacos (6e3 yuéra
4acoB Ha MPOMEKYTOUHYIO 17 34 | 21 6 6 | 78
aTTECTaIUIO)

S ®OHJl OHEHOYHbIX CPEACTB IS TPOBEIEHUA _
TEKYHWEI'O KOHTPOJISI YCIIEBAEMOCTHU U ITPOMEXYTOYHOU
ATTECTAIIMHA OBYYAIOIIIUXCH 11O JUCHHUITVIMHE

@OoH/T OLIEHOYHBIX CPEACTB JJIS MPOBEIACHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOYHOH aTTeCTAlNN
0 AUCUHIUIMHE 0(OpMIIEH B BHE NpriioxkeHust Ne 1 k paboydeit mporpaMme AUCLMIUIMHBI M pa3MeNIeH B 3JIEKTPOHHON
nH}popManmoHHO-00pa3oBaTebHOM cpenie Y HUBEpCUTETa, JOCTYIHOW 00yYaloeMycst 4epe3 ero JMYHbIH KaOuHeT

6 YYUEBHO-METOJUYECKOE U THOOPMAILIMOHHOE OBECIIEYEHUE
JUCHMUIIIAHBI

6.1 YueOHasi auTepaTypa

6.1.1 OcHoBHas JIUTEpaTypa




Kom-Bo 3k3.

bubaunorpaduueckoe onucanue B Oubimnorexe/
OHJIAHH

HUrnatiorus, B. 0. TpexmepHoe MoiennpoBaHie U MPOYHOCTHEIE pacyeTsl B APM
WinMachine: npaktukywm : mpaktukym / B. FO. Urnatrorun, . C. BopoHmos. —

6.1.1.1 Hosocubupcek : CI'YIIC, 2021. — 115 ¢. — URL: Omnnaitn
https://e.lanbook.com/book/270812 (nara obpamenus: 18.03.2025). — TekcT :
9JIEKTPOHHBIH.

TFopmkos, A. I'. Teopust ympyrocta u mracTudaHOCTH : yaeObnuk / A. I'. Topmkos, 3.
W. Craposoiiros, 1. B. Tapmakosckuit. — Mocksa : @m3matiut, 2002. — 417 c.
— URL: https://biblioclub.ru/index.php?page=book&id=76683 (nata obparecHus:

20.03.2025). — TeKcT : 3JeKTPOHHBIH.

6.1.1.2 Onaitn

Bacuibes, B. 3. OCHOBBI 11 HEKOTOpBIE CHIELMANBHbIE 3aJa4l TEOPUH YIPYTOCTH :
6.1.1.3 mororpadus / B. 3. BacuipeeB. — M. : YMII mo o6pa3oBaHuio Ha X.-/. TPAHCIL, 10
2012, — 215 ¢. — TekcT : HENOCPEICTBEHHBIN.

6.1.2 JlonoJHHUTEIbHAS JUTEPATYPA

Koi-Bo 3k3.

bubnunorpadpuueckoe onucanue B Oubmnoreke/
OHJIANH

Bopzsk, A. A. OCHOBBI KOMIIBIOTEPHOI'O MOJAETUPOBAHUS U BU3YyAJIN3ALINH :
yaeOHoe mocobue st By30B / A. A. bopssik, B. B. Tomopkos, [I. M. EmenssHOB, O.
6.1.2.1 U. Camouépuos, P. C. CmupHOB. — 2-¢ u3., crep. — Cankr-IletepOypr : JlaHb, Omnnaitn
2024. — 244 c. — URL: https://e.lanbook.com/book/369233 (nata oGparieHwust:

18.03.2025). — TeKcT : 3JeKTPOHHBIH.

3akaprokuH, B. I1. UMuTanmonHoe MoAeIupOBaHNEe CUCTEM TATOBOIO

anekTpocHabxeHus : yaeod. mocodue / B. I1. 3akaprokun, A. B. Kptokos ; Dexep. 200

areHTCTBO X.J. TpaHcIl., UpKyT. roc. yH-T myTteit coobm. — Hpxyrck : UpI'VIIC,
2007. — 122 c. — TekcT : HeOCPEACTBEHHBIH.

6.1.2.2

6.1.3 YueOHO-MeTOAMYEeCKHE PA3PA0OTKU (B T. Y. 115l CAMOCTOSITEIbHOM PadoThl 00y4aIOLIUXCS)

Kon-Bo 3Kk3.
bubaunorpadpuueckoe onucanue B Oubmnorexe/
OHJIANH
Kosenbkun [I.A. MeTonuueckue yka3anus o u3yueHuto aucuuminasl 51.0.18
WrxeHepHOE MOJETUPOBaHKE U pacueThl 1o crernuanbHocTu 23.05.06
CTpOUTEIBCTBO JKEJIE3HBIX J0POT, MOCTOB M TPAHCIIOPTHBIX TOHHEJIEH, .
6.1.3.1 Omnnaitn
cneuuanuzanusi — CTpOUTENILCTBO MaruCTPaIbHBIX HKEJIE3HBIX A0por. — MpKyTCK :
UpI'VIIC, 2025. — 13 c. - Teker: anexrponHbid. - URL:
https://www.irgups.ru/eis/for_site/umkd_files/mu_68344 1421 2025 1 signed.pdf
6.2 Pecypchbl HH(pOpMaMOHHO-TEJIeKOMMYHUKAIMOHHOI ceTn «UHTepHET»
6.2.1 Hayunast anextponnas 6ubnnoreka eLIBRARY.RU — https://elibrary.ru/
6.2.2 OnexkrpoHHO-O0uOMoTewHas cucreMa «BOOK.ruy, https://www.book.ru/
6.2.3 OnekTpoHHO-0ubIHMoTeuHast cucrema «M3narenbcrBo Jlanby, https://e.lanbook.com/
6.2.4 DIeKTpOHHO-OHOIMOTEHAs CIicTeMa «Y HUBEPCUTETCKast OMOInoTeKa OHIaiiey, https://biblioclub.ru/

6.3 IIporpammHoe obecneuenne 1 HHGPOPMALMOHHbIE CIIPABOYHbIE CHCTEMBI

6.3.1 ba3oBoe nporpamMmMHoe o0ecrieueHue

6.3.2 Cnenuaiu3upoBaHHOE IPOrPaMMHOe o0ecneyeHue

6.3.2.1 \ He npenycmotpeno

6.3.3 UndopmanuonHbie cipaBoYHbIe CHCTEMbI

6.3.3.1 ‘ He npenycMoTpeHst

6.4 HpaBOBble N HOPpMATUBHBIEC TOKYMEHTbI

6.4.1 ‘ He npenycMoTpensl

7 OMIUCAHUE MATEPUAJIBHO-TEXHHYECKOI BA3BI,
HEOBXOJAUMOIi 1JI51 OCYIECTBJEHHUSI YYEEHOI'O MPOLIECCA
MO JUCHMILINHE

Kopnyca A, b, B, I, [, E UpI'YIIC nHaxoasTca no aapecy r. Upkytck, yn. UepHslesckoro, A. 15;
kopnyc JI UpI'YIIC naxogutcs — no aapecy r. Upkytck, yi. JlepmonTosa, 1.80

[Tomemnienns Al cCaMOCTOATENBHOM PabOTHI 00YUAIOIINXCS OCHAIIEHB KOMITBIOTEPHOM TEXHUKOM,
MOAKIIIOUYEHHOH K HH()OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTH «IHTepHeT», U 00eCIeYeHBI I0CTYIIOM B
AIEKTPOHHYI0 HH(OpMAMOHHO-00pa3oBarenbHyo cpeay Upl YIIC. [Tomemenus st caMOCTOSTETbHOM

3 paboTHl 00yUarONIMXCSL:

— YUTAJIbHBIC 3aJIb;

— y4eOHbIe 3aIbl BEIYUCIUTENbHON Texaukn A-401, A-509, A-513, A-516, 1-501, 1-503, 1-505, J1-507;

— ITIOMEIIEHHS /UL XpPaHeHHsI 1 NPO(UIIaKTHYECKOro 00CIyKUBaHHs yueOHOro obopynoBanus — A-521




8§ METONYECKHE YKA3AHUSA UISA OBYYAIOIUXCA
11O OCBOEHHMIO JTUCIUITJIMHbI

Bupn yuebHoii
JIeSTeIIbHOCTH

Opranuzanus yueOHOH NesTeIbHOCTH 00y4aromerocs

Jlexus

Jlexmust (ot matmHCKOTO «lection» — dYTeHWE) — BHI ayAWTOPHBIX YUEOHBIX 3aHATHH.
Jlexnus: 3akimanpiBaeT OCHOBBI HAYYHBIX 3HaHUI B CHCTEMATH3UPOBAHHOMH, MOCIENOBATENBHOM,
0000mIeHHON (hopMe; pPACKPHIBACT COCTOSHHE M TIEPCIIEKTHBHI Pa3BUTHS COOTBETCTBYIOIIECH
o0nacTi HayKW M TEXHUKH; KOHIEHTPUPYET BHUMAaHHWE OOYdYarolIMXcsi Ha HanOoJiee CIIOKHBIX,
Y3JIOBBIX BOIPOCAxX; CTUMYJIUPYET [MO3HABATEIbHYIO aKTUBHOCTH 00YYaIOIINXCSI.

Bo Bpemsi JEKIMOHHBIX 3aHATHH OOy4YalOMIMiicS JOJDKEH YMETh CKOHLEHTPHPOBATh
BHUMaHHE Ha HM3Yy4aeMbIX HpoOiieMax M BKIIOYUTH B paboTy Bce BUABI MaMSTH: CIOBECHYIO,
00pa3HyI0 U MOTOPHO-JBHUraTeNbHy0. 111 3TOro Bech MaTepua, H3jlaraéMblil pernoiaBaTeiem,
oOydJaroremMycsi HEoOXOAMMO KOHCHEKTHpOBaTh. Ha MONSAX KOHCIEKTa ClexyeT IoMedaTh
BOINPOCHI, BBIACICHHbIE OOYYaOIMMCS [UIi KOHCYJIbTALMM C IIPENOJaBaTelieM. BuIBOmBI,
MIOJTyYeHHBIE B BUAE (POPMYI, PEKOMEHIYeTCs B KOHCIIEKTE TTOAIEPKUBATH NN OOBOIUTH PaMKOH,
9TOOBI JIydIle 3alOMHUHANUCH. [lOJE3HO COCTaBUTH KpAaTKAH CIPAaBOYHHUK, COJICSpPIKAIIUI
OTIpEJeTICHUS BaKHEHIINX MOHATHH Jeknnu. K KaxIoMy 3aHATHIO cIeqyeT pa3o0paTh MaTepHal
npeaplaymed sneknuu. M3ydas Martepwan mo y4eOHHMKY WM KOHCIIEKTY JIEKLIHH, Clemyer
MIEPEXOJUTH K CIEIYIOMIEMY BOIIPOCY TOJIBKO B TOM CIy4Yae, KOTJa XOPOIIO YCBOEH MPEIbL YN
BoIpocC. P}II[ BONPOCOB JUCHUIIIIMHBI MOXKET OBITh BEIHECCH HA CAMOCTOSTEILHOE N3y4YCHUEC. Takoe
3a/jaHKre TPeOyeT ONMEPaTUBHOTO BHIMOJIHEHHU:. B KOHCIIEKTE JICKIH HEOOXOIUMO OCTABUTh MECTO
JUISL OCBEILEHUS] YIOMSHYTBIX BOIpocoB. O003HAYMTH BOIIPOCHI, TEPMHHBI, MaTepuall, KOTOPbIH
BbI3BIBACT TPYAHOCTHU, IOMETUTH U MONBITATHCA HaWTH OTBET B peKOMeHHyeMOﬁ JTeparype. Ecmu
CaMOCTOSTENILHO He yaaeTcst pa3o0paThcsi B MaTepualie, To He00X0AuMo c(hOopMyIUpPOBATh BOIIPOC
U 33JaTh MPENOJABATEII0 HA KOHCYJIPTAINH, HA IPAKTUYECKOM 3aHATHH

JlabopaTopHras
pabota

OCHOBHOI [1EJIBI0 JTAOOPATOPHBIX PA0OT SBISICTCS TCOPETUICCKOE 00OCHOBAHHUE, HATIIAIHOC
W/WIA SKCIICPUMEHTAIBHOE TOATBEPKICHUE HW/WIIM TMPOBEPKA CYIIECCTBEHHBIX TCOPETHUCCKUX
MOJIOKEHUH (3aKOHOB, 3aKOHOMEPHOCTEH) aHanu3 CYHIECTBYIOIIMX METOAMK M METOJOB HUX
peammsanuu 1 T.J. OHH 3aHUMAOT TNPEUMYIIECTBEHHOE MECTO MpPH H3YYEHHH UCIUIUINH
00513aTe/IbHOM YaCTH M YacTH, GOPMUPYEMOH y4acTHHKaMK 00pa30BaTeIbHBIX OTHOIICHHH biioka
1.

HUcxons u3 nenn, coaepkanrieM ITabopaTOPHBIX padOT MOTYT OBITh:

- SKCIICpUMEHTAIBbHAS TPOBEPKa POPMYIL, METOIUK PacdeTa;

- IpOBEICHIE HATYPHBIX N3MEPEHHI CBOHCTB, pa00YHX ITapaMeTPOB, PSKUMOB pabOTHI MPH
ITOMOIIN JTAOOPaTOPHOTO 0OOPYIOBAHUS W/HITH CTEHIOB  MAaKETOB;

- O3HaKOMJICHHE, aHAIN3 U TEOPETUUECKHUE BBIKIAJKH 10 YCTPOUCTBY, IPUHIIUAITY TEHCTBUS
1 cioco6aM 00CITy)KMBaHHS alllIapaToB, JeTalieil MallTiH, MEXaHU3MOB, TIPOIIECCOB, MPOTEKAIOIINX
B HUX MIPHU 3TOM | T.J.;

- HarsAaHas rpaduueckas WHTePIpETanus YepTekei, cXeM, 00bEMHBIX TOBEPXHOCTEH U
T.Jl., BOCIIPOU3BOAMMBIX C TOMOIIBIO CHIEIIMATU3UPOBAHHOTO MTPOrPaMMHOTO O00eCTIeUeHHUS;

- UMHUTAIIMOHHOE MOJIEIMPOBAHUE IPOIIECCOB, MPOTEKAIOUINX B CJIOXKHBIX XUMHUYECKHUX,
(U3NIECKUX, MEXaHMUYECKUX, SJCKTPHUECKUX U IP. 00BEKTaX;

- HaBIOHOE TpEACTaBICHHE O padoTe TNepCOHANla KOHKPETHOH OpraHW3allid WIIH
noapaszaenenus OAO «PXI» nocpeacTBOM MOAENMPOBAaHUS IUTATHBIX U BHEIUTATHBIX CUTYali
B BUPTYaJbHBIX CIECIHAATH3UPOBaHHBIX APM (aBTOMATH3MPOBAaHHBIX pabOUMX MECT);

- YCTaHOBJICHHE W IMOJITBEPXKACHUE 3aKOHOMEPHOCTEH (IIyTeM CpaBHEHHUS MPOBEICHHOTO
AKCIICPUMEHTA M PACCYUTAHHBIX 3HAYCHUH) U T.11.;

- O3HAKOMJICHHE C METOJMKAMHU MPOBEACHUS IKCIEPUMEHTOB, HATJISAIHBIM YCTPONUCTBOM
CTEH/I-MaKeTOB U TIp.;

- YCTaHOBJICHUE CBOWCTB BENIECTB, NX KAU€CTBEHHBIX U KOJMYECTBEHHBIX XapaKTEPUCTHK;

- QHAIIM3 Pa3MYHBIX XapaKTEPUCTHK MPOIECCOB, B TOM YHCIIE IPOU3BOJACTBEHHBIX M UHBIX
MIPOIIECCOB;

- pacueT mnapameTpoB pPa3JIMYHBIX SBJIECHUH M MPOLECCOB, CMOJEIUPOBATH KOTOPHIE HE
BO3MOYHO B PEAJIbHBIX YCJIOBUSIX (HapuMep, Ype3BblyailHble CUTYalluH U IIp.);

- HAaOJIOICHUE PA3BUTHS SIBIICHHUM, IIPOLIECCOB H JIP.

JomyckaeTcst MHOE COJIepKaHUE JIAOOPAaTOPHBIX padoT, eciau 3To OyIeT CIoCOOCTBOBATH
peanu3anyy 1eiei u 3a1a4 TUCIUIDIHHBL 1 (POPMHUPOBAHUIO COOTBETCTBYIOIIAX KOMIICTCHIHIA.

[o xapakTepy BBIMOJIHACMBIX JTa00PATOPHBIX PA0OT BO3MOXKHEI:

- O3HAaKOMWTENbHBIE pabOThl, WCIOJb3yeMble JJIA  3aKpPEIUICHUS  HM3yYeHHOTO
TEOPETUIECKOTO MaTePHAIbI;

- aHATUTUYECKUE PabOTHI, UCMOIB3YEMBIC JIJIS MTOJYIeHUS HOBOH MH(OPMAIMA Ha OCHOBE
(hopManu30BaHHBIX METOIOB;

- TBOpYECKHE pabOThI, OPHEHTUPOBAHHBIE HA CAMOCTOSTEIBHBIN BEIOOD MOIX0/IOB PEIICHUS
3a1ad.




[Ipexxme, 4eM NPUCTYNMUTh K JTAOOPATOPHBIM 3aHATHSAM, OOYYarOIIUMCS HEO0OX0IUMO
MTOBTOPUTHh TEOPETHUUCCKUI MaTepuan mo TeMe padothl. Kaxxmas maboparopHas pabora ocHalleHa
METOJIMYCCKUMH YKa3aHHUSIMH, pa3padOTaHHBIMHK MPENOJABATEISIMH, BEIYIIUMH JUCIUTUINHY

CamMocrosTenpHas
pabora

OO0yuenne no aucuuiuinae «MHXeHEpHOE MOJICTUPOBAHIE U PACUEThD» IPELyCMaTPHBACT
aKTUBHYIO CAMOCTOSATENBHYIO paboTy oOyuatomerocs. B pa3zaene 4 paboueii mporpaMMBbl, KOTOPBIHA
Has3bIBaeTcsl «CTPYKTypa W COAEpKaHME IHUCIMIUIMHBD), BCE Yachl CAMOCTOSTEIBHOHW paboThI
pacrcaHbl [0 TeMaM W BOIpOcaM, a TaKXKe yKazaHa HeoOXonumas ydeOHas JuTepaTypa:
oOyyJaromuiicss n3ydaer y4eOHbI Marepuall, pa3dupaeT MpuUMepsl M pemaeT pa3HOypOBHEBBIC
3aJa4d B paMKax BBIMOJHEHUS KaK OOIIMX JOMAIIHUX 33JlaHUH, TaK ¥ WHIUBHIYaIbHBIX
nomantaux 3aganuid (UJ13) m npyrux BuaoB paboT, MpeayCMOTPEHHBIX paboueil mporpammoit
JUCUUIUIMHBL. [Ipy BBHINONHEHNWW JOMAIIHUX 3aJaHUi oOyvaromeMmycs cieayeT oOpaTHUThCS K
3a7a4aM, PEIICHHBIM Ha MPEBIAYIINX MPAKTHUECKUX 3aHATHAX, PEIICHHBIM JOMAIIHIM paboTam,
a TaxoKe K MpuMepam, MPUBOJUMBIM JIEKTopoM. Ecim 3Toro Oyaer HeloCTaTOYHO AJIS BBIOTHEHHS
BCEH PabOTHI MOXHO JOTIOJIHUTEIHHO BOCIIONB30BATHCS YIEOHBIMHU TOCOOMAMH, IPUBEJCHHBIMH B
pasmene 6.1 «YueOHas nurtepaTypa». Ecnm, HecMOTps Ha W3Y4YeHHBIA MaTepHal, 3aJaHue
BBIIIOJHATh HE YAACTCS, TO B 00A3aTEIHHOM IIOPSAKE HEOOXOAMMO IOCETHUTH KOHCYJBTAIUIO
MIPENoAaBaTENs, BEAYIIEro MPAKTUUECKHUE 3aHATHSL, 1/WIN KOHCYJIBTALHUIO JIEKTOPA.

JomamiHue 3amaHMs, WHIMBHAyaJbHbIE JIOMAallHUE 3aJaHust M Jpyrue paboTsl,
IIpeyCMOTPEHHbIE pado4eli IpOrpaMMON JUCIMIUINHBI TOJDKHBI OBITH BBIIIOJIHEHBI 00Y4aIOIUMCs
B YCTAQHOBJICHHBIE IPEIOJABaTENIEM CPOKHM B COOTBETCTBUHM C TPEOOBAHMSAMH K O(QOPMIICHHIO
TEKCTOBOM U rpaduuecKkoil JoKkyMeHTaluu, chopmyaupoBaHHbiM B [lonoxenun «TpeboBaHus k
0(OPMIICHHIO TEKCTOBOM U rpaduueckoil nokymMeHTaun. HopMOKOHTPOIIbY

Komruieke yueOHO-METOJUYECKUX MAaTepUalIoB 10 BCEM BUaM y4eOHOH IesTesIbHOCTH, MPEeTyCMOTPEHHBIM padoyeii
MPOrpaMMoil TUCHUITIIMHBI (MOYJIs), pa3MEIeH B JIEKTPOHHOH HHpOpMaIlMOHHO-00pa3oBarenbHoit cpene Vpl YIIC,
JIOCTYITHOW 00y4aromeMycst 4epe3 ero JINYHbINH KaOHMHET




IIpuio:xkenne Ne 1 k padoueil mporpamme

POH/I OHEHOYHBLIX CPEJICTB

JJIS1 IPOBe/IeHN sl TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH
U IPOMEKYTOYHOM aTTecTAlluN



1. O01mme moJ10KeHus

®onx  oueHouyHslx cpeActB  (POC) sBaseTcss COCTaBHOM YacThl0 HOPMATHUBHO-
METOJUYECKOr0  OOecreueHusi CHUCTEMbl OLEHKM KadyecTBa OCBOEHHUS  OO0ydYaroIMMUCS
00pa30BaTebHOI POrpaMMBl.

@OHJI OLIGHOYHBIX CPEJICTB IMpeJHa3HayeH JJs UCIHOJb30BaHUS OOydYarolUMHUcs,
npenogaBarensamu, anmuuuctpanued Hpl'VIIC, a Takke CTOpOHHUMH 00pa30BaTeIbHBIMU
OpraHM3alUsIMHU JJIsl OLIEHWBaHUs KayecTBa OCBOCHHS 00pa30BaTeIbHOW MPOrpaMMbl U YPOBHS
c(OPMHPOBAHHOCTH KOMITETCHIIUN Y 00yYarOIUXCS.

3amauamu POC aBnAr0oTCA:

— OLICHKA TOCTHIKEHHUH 00YJArOIIMXCs B TIPOIECCE U3YUCHHSI TUCIUTUIHHEI;

— obecrieyeHre COOTBETCTBUS Pe3ysIbTaToOB 00yueHHsI 3ajauaM OyayIiei npodeccuoHaaIbHON
JIeATETLHOCTH Yepe3 COBEPIICHCTBOBAHUE TPATUIIMOHHBIX U BHEAPEHHE WHHOBAIIMOHHBIX METO/OB
oOydeHus B 00pa3oBaTeNIbHBIIN Mpo1ece;

— CaMOIIO/ITOTOBKA U CAMOKOHTPOJIb O0YUAIONINXCS B MPOIIecce 00yueHUsI.

@DOH/I OIICHOYHBIX CPEACTB COPMUPOBAH HA OCHOBE KITFOUEBBIX MPUHIMUIIOB OLICHUBAHMUS:
BaJIMIHOCTbh, HaJIS)KHOCTh, 00bEKTHBHOCTh, 3PPEKTUBHOCTD.

Jns oueHku YpoBHA CPOPMHUPOBAHHOCTH KOMIIETEHIMI HCIOIB3YyeTCsl TPEeXypOBHEBAs
cucreMa:

— MHUHHUMAJbHBI ypOBEHb OCBOCHHS, O0Os3aTeNbHBIM Ui BCeX OOYyYalOIIUXCS IO
3aBEPIICHUIO OCBOCHHS 0O0pa30BaTEIbHON MpPOrpaMMbl; JaeT OO0Ilee NpPEICTaBICHUE O BUIC
JESITEIbHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSX (YHKIIMOHUPOBAHUS OOBEKTOB MPOGeCCHOHATBHON
JeATEeTIbHOCTH, METOJIOB ¥ QJITOPUTMOB PEIICHUS TPAKTUYECKUX 3a]1a4;

— 0a30BBIi  ypOBEHb OCBOCHHS, TMPEBBIIIEHUE MHUHUMAIBHBIX  XapaKTEPUCTHK
chOpMUPOBAHHOCTH  KOMIETEHIIMWA; TO3BOJISIET  pelIaTh TUIOBBIC 3aJaud, I[PUHUMATH
npodeccuoHaNbHbIE W YIPABICHYECKUE PEIICHHs [0 W3BECTHBIM arOpUTMaM, MpaBWIaM U
METOIUKAM;

— BBICOKUH YpOBEHb OCBOCHHS, MAKCHMAaJIbHO BO3MOXKHAs! BBIPAXKEHHOCTh XapaKTEPUCTUK
KOMIIETEHIIM; IpeaAnoiaraeT roTOBHOCTh pelaTh MPaKTUYECKHUE 3aJJa4H MOBBILIEHHOM CIOXKHOCTH,
HETHUIIOBBIE 3a/lau, MPUHUMATh NMPOGECCHOHATBHBIE M YIPABICHUYECKUE PEIICHUS B YCIOBHSIX
HEIMOJIHOW  ONpPENENeHHOCTH, TMPU  HEJOCTATOYHOM  JIOKYMEHTaJbHOM, HOPMAaTUBHOM H
METOJMYECKOM 00ECTICUEHHUH.

2. llepevyeHb KOMMeETEHIUIi, B JOPMUPOBAHUHN KOTOPBIX Y4aCTBYET
AUCUMIIMHA.
IIporpaMMa KOHTPOJILHO-OLIEHOYHBIX MEPONPUATHH.
IToxa3zarenn oueHUBAHUSA KOMIIETEHLUHA, KPUTEPHU OLIEHKH

JucuunnuHa «/HXeHepHOe MOJENUpPOBAHHE U pacdeThl» y4acTBYeT B (OPMHUPOBAHUU
KOMIIETEHITH

OIIK-2. Cnoco0eH MOHMUMATh MPHUHIUIBI PabOTBl COBPEMEHHBIX WH(MOPMAIMOHHBIX
TEXHOJIOTHH ¥ MCTIOIB30BaTh MX YISl pEIIeHUs 3a/1a4 TPO(PEeCCHOHATEHOMN A TEIPHOCTH

IIporpaMmMa KOHTPOJIbHO-OLICHOYHBIX MEPONPUATHI o4Hasi popma o0y4yeHus
HaunmeHnoBanue
Kon nnnukaTtopa HaumenoBanue

KOHTPOJIbHO-

Ne OLCHOUHONO OOBEKT KOHTPOJIS JOCTHKEHHS OLICHOYHOT'O CpeJICTBA
» KOMIETEHIIUU (popma mpoBeneHns*)
MEpOIPHUATHS
3 cemectp
10 Pazpen 1. Pemenue 3agay MOAeJMPOBAHHS C TNPHMEHEHHEM MeTO/a KOHEYHBIX 3JJIEMEHTOB B
' nporpaMMHbIx npoaykrax MK9
TectupoBanue

1.1 | Tekymuii KOHTPOJIb Tema 1. PacTsxeHue cTepikHs OIIK-4.2 (KOMIIBIOTEpHBIE

TEXHOJIOTUH)




HanmenoBanue

Kon nnaukaropa HaumenoBanue
KOHTPOJIbHO-
Ne OLCHOUHONO OOBEKT KOHTPOJIS JOCTHKEHHS OLICHOYHOT'O CPEeJICTBA
» KOMIETEHIIUU (popma mpoBenenuns*)
MEpOIPHUSATHS
Tewma 2. lepopmupoBaHme T JlabopatopHas paboTa
1.2 | Texymuii KOHTPOJIb caMOypaBHOBEIICHHON OIIK-4.2 (KOMITBIOTEpHBIE
Harpyskou TEXHOJIOTHH)
JlabopaTopHast paboTa
N Tema 3. 3akpenieHue Tel, ¥ ero paTopras p
1.3 | Texymuii KOHTPOJIH OIIK-4.2 (KOMITBIOTepHBIE
BIMSHHE Ha 1e(hOPMUPOBAHHUC
TEXHOJIOTHH)
JlabopaTopHast paboTa
. Tema 4. PacTshxeHHE TUIACTHH C paTopras p
1.4 | Texymuii KOHTPOJIH OIIK-4.2 (KOMITBIOTEpHBIE
KPYTOBBIM OTBEPCTHEM
TEXHOJIOTHH)
Tema 5. edpopmupoBanue JlabopatopHnas paboTa
1.5 | Texymuit KOHTPOIIB IUTaCTHH C 3JUIMOTHYECKHM OIlK-4.2 (KOMIIBIOTEpHBIE
BBIPE30M TEXHOJIOTHH)
Tema 6. lepopmupoBanue JlabopatopHas paboTa
1.6 | Texymuit KOHTPOIIB MIOJIBIX LIUIMHAPOB BHYTPEHHUM OIIK-4.2 (KOMIIBIOTEpHBIE
JlaBJICHUEM TEXHOJIOTHH)
Tema 7. Harpy>xeHue TOHKHUX JlabopatopHas paboTa
1.7 | Texymmuii KOHTPOJIb OUIAHAPOB KpaeBoi OIIK-4.2 (KOMITBIOTepHBIE
OCECUMMETPUYHOM HArpy3Kou TEXHOJIOTHH)
. JlabopatopHas paboTa
o Tema 8. HarpyxeHue nonoi patopHai p
1.8 | Texymmuii KOHTPOJIH OIIK-4.2 (KOMITBIOTEpHBIE
cdepsl BHYyTPEHHHUM JIaBICHHEM
TEXHOJIOTHH)
. JlabopatopHas paboTa
o Tema 9. PacTsokeHne TOHKOU patopHai p
1.9 | Texymuii KOHTPOJIb . OIIK-4.2 (KOMITBIOTepHBIE
IUTACTUHBI C TPEIIMHON
TEXHOJIOTHH)
Tema 10. CnaBnuBanue JlabopatopHnas padoTa
1.10 | Tekyuuii KOHTPOIb KOHTaKTUPYIOIUX YIPYTHX OIlK-4.2 (KOMITBIOTEpHBIE
chep TEXHOJIOTHH)
3.0 | Pazgen 2. MoaeaunpoBaHue 3J1eKTPOMATHUTHBIX, TEIUIOBBIX M MeXaHHYECKHUX 33124
Tewma 11. HapyxHsrit o00rpeB u
TepMOYIYTOe TectupoBanue
2.1 | Texkymwii KOHTPOJIb P OIIK-4.2 (KOMITBIOTEpHBIE
nedopmupoBaHre TMOJIOTO
TEXHOJIOTHH)
YIPYToro HUJIMHAPA
Tema 12. BuyTpenHuii pazorpes
HOOrO HHH}I’{Tp a pasorp JlabopatopHas paboTa
2.2 | Texkymmii KOHTPOJIb b AP OIIK-4.2 (KOMITBIOTEpHBIE
0CECHMMETPUYHBIM
TEXHOJIOTHH)
TeMIIepaTypHBIM MOJIEM
3.0 | Pazgen 3. UndopmManmnonHoe MOIETHPOBAHHE
Tewma 11. HapyxHsIif 060rpeB u
TEDOMOVIT rgz p TectupoBanue
3.1 | Tekymuit KOHTPOIIb PMOYIPY OIlK-4.2 (KOMITBIOTEpHBIE
JnehopMUPOBaHUE TIOJIOTO
TEXHOJIOTHH)
YIPYToro HUJIHHAPA
Tewma 12. BHyTpeHHuii pa3orpes
Moo I/IJ'II/I}I/{ p a pasorp JlabopaTopHast paboTa
3.2 | Tekymuit KOHTPOIIb ! P OIlK-4.2 (KOMITBIOTEpHBIE
0CECHMMETPUYHBIM
TEXHOJIOTHH)
TeMIIepaTypHbBIM 0JIEM
4.0 | Pa3nea 4. MogeanpoBaHHe MPON3BOACTBEHHBIX MPOLECCOB
Tewma 14. Co3nanue Moaenu TectupoBanue
4.1 | Tekymmii KOHTPOJIb TEXHOJIOTHYECKOH COOpKH OIIK-4.2 (KOMIIBIOTEpHBIE
U3AeIHs TEXHOJIOTHH)
Tewma 15. Pa3zpaboTka Jlaboparopnas pabota
4.2 | Tekyuuii KOHTPOJIb JIOTUCTUYECKON MOJIENH OIlK-4.2 (KoMITBIOTEpHBIE
OTAENBHOTO NPEAIPHUATHUS TEXHOJIOTHH)
3auert (cobecenoBanue),
hoMesKVToHas 3alInTa MPOeKTa,
4.3 P Y Paznen 1-4 OIIK-4.2 3ader — TeCTUpOBaHUE
arrecralus
(KoMITBIOTEpHBIE
TEXHOJIOTUH)

IIporpaMmMa KOHTPOJ/IbHO-OLEHOYHBIX MEPONPUATHH

3a04yHas opma o0y4eHusn




HanmenoBanue

Kon nnnukaropa

Haunmenosanue

KOHTPOJIbHO-
Ne OLCHOUHONO OOBEKT KOHTPOJIS JOCTHKEHHS OLICHOYHOT'O CPEeJICTBA
» KOMIETEHIIUU (popma mpoBenenuns*)
MEpOIPHUSATHS
3 cemecTp
10 Paznen 1. PemeHue 3agay MoAeJMPOBAaHUS C NPUMEHEHHEM MeT0Ja KOHEYHbIX 3JIEMEHTOB B
' nporpaMMHbIxX npoaykrax MK9
TectupoBanue
1.1 | Texymuit KOHTPOIIB Tema 1. PacTspkeHue CTepKHA OIlK-4.2 (KOMIIBIOTEpHBIE
TEXHOJIOTUH)
Tema 2. ledopMupoBanue Ten JlabopatopHnas paboTa
1.2 | Texymuit KOHTPOIIB caMOypaBHOBEIIEHHOH OIIK-4.2 (KOMIIBIOTEpHBIE
Harpyskou TEXHOJIOTHH)
JlabopaTopHast paboTa
N Tema 3. 3akpenieHue Tel, ¥ ero paTopras p
1.3 | Texymuii KOHTPOJIb OIIK-4.2 (KOMITBIOTEpHBIE
BIMSHHE Ha 1e(hOPMUPOBAHHUC
TEXHOJIOTUH)
JlabopaTopHast paboTa
. Tema 4. PacTsxeHHE TUIACTHH C paTopHai b
1.4 | Texymuii KOHTPOJIb OIIK-4.2 (KOMITBIOTepHBIE
KPYTOBBIM OTBEPCTHEM
TEXHOJIOTHH)
Tema 5. lepopmupoBanue JlabopatopHnas padoTa
1.5 | Texymmuii KOHTPOJIb IUTACTHH C SJUTAITHYECKIM OIIK-4.2 (KOMITBIOTepHBIE
BBIPE30M TEXHOJIOTHH)
Tema 6. [lepopmupoBanue JlabopatopHas padboTa
1.6 | Texymuit KOHTPOIIL TIOJIBIX LWIMHIPOB BHYTPEHHUM OIlK-4.2 (KOMITBIOTEpHBIE
JlaBIICHUEM TEXHOJIOTHH)
Tema 7. HarpyxeHue TOHKUX JlabopatopHas padboTa
1.7 | Texymuit KOHTPOJIb LUIMHIPOB KpPaeBoOi OIlK-4.2 (KOMITBIOTEpHBIE
OCECUMMETPUYHOM HArpy3Kou TEXHOJIOTHH)
. JlabopatopHas paboTa
o Tema 8. HarpyxeHue nonoi patopHai p
1.8 | Texymmuii KOHTPOIJIb OIIK-4.2 (KOMITBIOTepHBIE
cdepsl BHYyTPEHHUM J1aBICHHEM
TEXHOJIOTHH)
. JlabopatopHas paboTa
o Tema 9. PacTsokeHHne TOHKOU patopHai p
1.9 | Texymmuii KOHTPOJIb . OIIK-4.2 (KOMITBIOTEpHBIE
IUTACTUHBI C TPEIIMHON
TEXHOJIOTHH)
Tema 10. CnaBnuBanue Jlaboparopnas pabota
1.10 | Tekymuit KOHTPOIH KOHTAKTHPYIOIIUX YIPYTUX OIIK-4.2 (KOMITBIOTEpHBIE
chep TEXHOJIOTHH)
3.0 | Pazgen 2. MoaeaupoBaHue 3J1eKTPOMATHUTHBIX, TEIUIOBBIX M MEXaHHYECKHUX 3a/1a4
Tewma 11. HapyxHsrit o6orpeB u
TEDMOVIIDVIO® TectupoBanue
2.1 | Tekymuit KOHTPOIIb PMOYTIpYT OIlK-4.2 (KOMITBIOTEpHBIE
JnehopMUPOBaHUE TIOJIOTO
TEXHOJIOTHH)
YIPYToro HUJIHHAPA
Tema 12. BuyTpenuuii pazorpes
HOOO HHH}I’{Tp a pasorp JlabopatopHas paboTa
2.2 | Texkymmii KOHTPOJIb b AP OIIK-4.2 (KOMITBIOTEpHBIE
0CECHMMETPUYHBIM
TEXHOJIOTHH)
TeMIIepaTypHbBIM OJIEM
3.0 | Pazgen 3. UndopmanmnonHoe MOIETHPOBAHHE
Tewma 11. Hapy»xHsIif 060rpeB u
TEDOMOVIT rgz p TectupoBanue
3.1 | Tekymuit KOHTPOIIb PMOYIPY OIlK-4.2 (KOMITBIOTEpHBIE
nehOpMUPOBAHUE TIOJIOTO
TEXHOJIOTUH)
YIPYToro IUINHAPA
Tewma 12. BHyTpeHHuii pa3orpes
HOOTo Hnny:p a pasorp JlabopaTopHast paboTa
3.2 | Tekymuit KOHTPOIIb ! AP OIlK-4.2 (KOMITBIOTEpHBIE
0CECHMMETPUYHBIM
TEXHOJIOTHH)
TeMIIepaTypHbBIM MOJIEM
4.0 | Pa3nea 4. MoaeaupoBaHue NPOU3BOICTBEHHBIX MPOLECCOB
Tewma 14. Co3nanue Moaenu TectupoBanue
4.1 | Tekyumii KOHTPOJIb TEXHOJIOTHYECKOH COOpKH OIIK-4.2 (KOMIIBIOTEpHBIE
U3AeIHs TEXHOJIOTHH)
Tema 15. Pa3paboTka JlabopatopHas paboTa
4.2 | Tekyumii KOHTPOJIb JIOTHCTUYECKOI Mozienu OIIK-4.2 (KOMIIBIOTEpHBIE
OTAENBHOTO NPEAIPHATHS TEXHOJIOTHH)
[Ipomexxyrounas 3ager (cobeceioBaHNe
43 | pomexy Pasnen 1-4 OIK-4.2 (cobecenopatiue),
arrecralus 3alIMTa MPOeKTa,




HanmenoBanue

Kon nnnukaropa

Haunmenosanue

KOHTPOJIbHO-
Ne OLEHOUHOTO OOBEKT KOHTPOJIS JOCTHKEHHS OLICHOYHOT'O CPEeJICTBA
MEpOTIPHSTHS KOMIETEHIIUU (popma mpoBenenuns*)
3ayer — TeCTUPOBaHUE
(KOMITBIOTEpHBIE
TEXHOJIOTUH)

*dDopMa IMPOBCACHUA KOHTPOJBbHO-OLICHOYHOI'0O MEPOIIPUATHA: YCTHO, IMCbMCHHO, KOMIIBIOTCPHBIC
TCXHOJIOTHH.

Onucanue nokasarteseil 1 KpuTepueB OLIEHUBAHUS KOMIIETEH A,
Onucanue MIKaJ OLleHUBAHUSA

KoHTponp KkadecTBa OCBOCHHS JUCHUIUIMHBI BKJIIOYaeT B ce0s TEKymUHA KOHTPOIb
YCIIEBAEMOCTH M IMPOMEXKYTOYHYIO aTTecTaluio. TeKyluil KOHTPOJb YCHEBAEMOCTH U
MPOMEXKYTOUHASI aTTECTAlHsT OOYYArOMIMXCS MPOBOJSATCS B LEISIX YCTAHOBICHHUS COOTBETCTBUS
JOCTHKEHUI  O0y4arommuxcs MO3TalmHbIM TpeOoBaHUSIM 00pa3oBaTelbHOM MporpamMmbl K
pe3ynbraraM o0ydeHuss U GOPMUPOBAHUS KOMITCTEHITHIA.

Texymuii KOHTPOJIb yCIIEBAEMOCTH — OCHOBHOM BHUJ CHCTEMAaTHYECKOW MPOBEPKU 3HAHUH,
YMEHUHN, HABBIKOB OOYyYaIOIIMXCSA. 3ajadya TEKYIIErOo KOHTPOJISI — ONEpPaTUBHOE U PETyJIspHOE
yrpaBieHHe Y4eOHOM NesTeNbHOCThIO 00YJarOIINXCsl HA OCHOBE 0OpaTHOM CBSI3U U KOPPEKTHUPOBKH.
Pe3ynbrathl OlleHUBaHUS YYUTHIBAIOTCSA B BUJIE CPEIHEH OLICHKHU MIPHU MIPOBEICHUH MPOMEKYTOUHOM
aTTeCTallUU.

J1y1st orileHMBaHMs PE3yIbTATOB 00YUYEHUS UCIIOJIB3YETCSI YEThIpEeXOaTbHAS IITKAJIA: «OTIIMYHOY,
«XOpOILIO», «YIOBIETBOPUTEIHHOY, «HEYIOBIECTBOPUTEIHLHO» U JABYXOAJUIbHAS IIKANA: «3a4TCHOY,
«HE 3aYTCHOY.

IlepeueHp OLIEHOYHBIX CPEICTB, MCIOJIb3YEMBIX Ul OLCHUBAaHUS KOMIIETEHLMMH, a TaKkKe
KpaTKasi XapaKTepPUCTHKA STUX CPEACTB IPUBECHBI B TAOIUIIE.

Texymuii KOHTPOJIb

IIpencraBnenue
HaumenoBanue
Ne Kpartkast xapaKTepHUCTHKa OIIEHOYHOTO CPEICTBA OIICHOYHOTO
OIICHOYHOT'O CPE/ICTBA
cpenctea B @OC
Cucrema CTaHAAPTU3UPOBAHHBIX 3aJaHUN, MO3BOJIAIOIIAS
TectupoBanue aBTOMATU3UPOBATH IIPOILIE U3MEPEHUS] YPOBHS 3HAHHUU W
p " P poueaypy p yp DoH TeCTOBBIX
2 | (KOMITBIOTEpHBIC YMEHUH 00y4aronierocs. sananii
TEXHOIIOTUH) MoeT OBITh HCHOJB30BAaHO IUIS OLCHKH 3HAHUM, YMEHUH,
HABBIKOB U (WJIN) OTBITA JESITEIHPHOCTH 00YJIarOIIUXCS
CpencTBo, MO3BOJISIONICE OICHUTH yMeHHe oOyuarorierocs | OOpaserl 3agaHus
NHUCBMEHHO/YCTHO W3Jlarath CyTh [IOCTABJCHHOW 3aJayd, | IS BHITOJHCHUS
CaMOCTOSTENIFHO MPUMEHATh CTAHIAPTHBIE METOMBI PEHICHUs | J1adopaTopHOU
MOCTAaBJICHHOW 3aJjadd C WCIONB30BaHWEM HMeIomieiics | paboThl U
3 | JlaboparopHas pabora . .
nmabopaTopHOil 0a3bl, MPOBOOUTH AaHAJIHM3 IOJYYCHHOTO | IPUMEPHBII
pe3ynbTara paboTHL. nepevYeHb
MoskeT OBITh UCIIONIF30BaHO U OLCHKH YMEHHUH, HABBIKOB M | BOIPOCOB JIJIS €€
(WTH) oTIbITa NEATEFHOCTH 00YUYAOIIIXCS 3alIHATHI
ITpoMesxyTouHas arrectanus
IIpencraBnenue
HaumenoBanue
Ne Kpartkast xapakTepHUCTHKa OLIECHOYHOTO CPEICTBA OLIEHOYHOI'O
OLIEHOYHOI'O Cpe/ICTBa
cpenctea B @OC
CpeacTBo, MO3BOJISIIONIEE OLIEHUTh 3HAHUSI, YMEHUS, HABBIKOB
1 [Iybnuynas 3ammra 1 (WIK) OTBITA ETETbHOCTH 00YYArOIIErocs Mo JUCIUTUIAHE. Mpesenrarus
MpOeKTa MoeT OBITh HCHOJB30BAHO JUI1 OLCHKU 3HAHWH, YMEHUH, p
HABBIKOB U (WJIM) OMBITA JESITEIHPHOCTH 00YJIaFOIIUXCS
Ilepeuenn
CpencTBo, MO3BOJISIONIEE OICHUTH 3HAHUS, YMEHUS, HABHIKOB
2 | 3ager TEOPETHICCKHUX
1 (WIM) OTBITA IEATETHLHOCTH 00YYAIOIIErocs M0 JUCIUTUIAHE.
BOIIPOCOB U




MoskeT OBITH HCTOJB30BAHO IS OICHKW 3HAHWUH, YMEHUWH, | MPaKTHYECKUX
HABBIKOB U (WJIK) OMBITA JCSITCIBPHOCTH 00YJYarOIIUXCS 3a/laHuM K 3a4eTy

CucremMa  aBTOMAaTH3MPOBAHHOTO  KOHTPOJII  OCBOCHHUSA
KOMIETEHIINA (YacTH KOMIIETEHIMH) OOyJaromuMmcs T
TUCHUIUIAHE (MOIYIIO) C MCHOIh30BaHHEM WHPOPMAaIUOHHO- | DOHI TECTOBBIX
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHM. 3aJJaHuHA
MoxeT ObITh HCHOJB30BAHO JUIA OLCHKU 3HAHWH, YMCHUM,
HABBIKOB U (WJIN) OMBITA JCSITCILHOCTH 00yJarOIUXCs

TecT — npomMexxyTOUHast
3 | arrecramus B popme
3a4era

Kputepun 1 mkajabl OHeHUBAHNS KOMIIETEHUMA B pe3yJibTaTe N3y4YeHUus IUCHUIIINHbI
IPH NPOBeIeHUH NMPOMEKYTOUHOM aTTecTanuu B ¢gopme 3avera. llIkana oueHuBaHus YPOBHS
OCBOCHHUSA KOMIIeTEeHIHIi

YpoBeHb
[Ikana oneHUBaHUA Kpurepuu onenuBanus OCBOEGHHUS
KOMIETEHIIUU

OO6yyatoniuiics NpaBUIBHO OTBETUJ HA TEOPETUUECKHE
BoMpockl. [loka3zan OTIMYHBIC 3HAHUSA B PaMKax y4eOHOTO
Marepuaia. [[paBUIbHO BBINOIHUI IPAKTUYECKUE 3a1aHMUS.
[lokazan oTauMYHBIE YMEHHS M BIAJICHUS HaBbIKAMHU Bricokuit
MIPUMEHEHHUS MTOTYYEHHbIX 3HAHUH U YMEHUHN NPU PEILICHUT
3aJad B paMKax ydeOHoro Matepuana. OTBeTHI Ha Bce
JIOTIOJTHUTEIbHBIE BOIPOCHI

OOyuaronuiicst ¢ HeOOIBIINMH HETOYHOCTSIMH OTBETHII Ha
TeopeTHdeckre Bompockl. Ilokazan Xopomue 3HaHHA B
paMkax  ydeOHoro  marepuasa. C  HeOoOnbIIMMHU
HETOYHOCTSMHU  BBIIOJHUII ~ MPAKTUYECKHE  3aJaHMs.
Ilokasan xopomwue yMeHHS H BIAJACHUS HaBbIKAMU
MIPUMEHEHHUS MOJTyUYeHHBIX 3HAHUN U YMEHUH NPH PELIeHUN
3aJady B pamKax yueOHoro wmarepuana. OTBeTHI Ha
OOJBITMHCTBO JOMOJHUTENBHBIX BOIIPOCOB

BazoBriit
«3aYTECHO»

OO6yyaroniuiics ¢ CynecTBEHHBIMUA HETOYHOCTSMHU OTBETUI
Ha TEOPETUYECKUE BOIIPOCBI. ITokazan
YIIOBJICTBOPUTENILHBIE 3HAHUsIT B paMKax y4eOHOTo
marepuana. C CyleCTBEHHBIMU HETOUHOCTSIMH BBITTOTHHUIT
npakThdeckue 3amaHus. [lokasan yIOBIETBOPHTENLHbBIC MuHHUMATbHBINA
YMEHHUSI ¥ BJIQJICHHS HABBIKAMH MPUMEHEHUS MOTYYSHHBIX
3HAHWUN U YMEHUH MPU PEIICHHUH 3a/1ad B PaMKax y4eOHOTo
Mmarepuana. JIonycTHiI MHOTO HETOYHOCTEH MpH OTBETE Ha
JIOTIOJTHUTENBHBIE BOIPOCHI

OOyJaroniuiicsi IPU OTBETE HA TEOPETHUYECKUE BOIIPOCHI U
pu BBINIOJIHEHU U MPaKTUYECKUX 3aaHU I
MPOIEMOHCTPUPOBAJI HEJOCTATOYHBIM YPOBEHb 3HAHUU U Komnerenmust
YMEHUIl TpH pelieHnd 3a7ad B paMKax y4eOHOTO He chopMUpOBaHa
marepuana. [Ipu oTBeTax Ha JOMOJHUTEIBHBIE BOIPOCHI
OBIJIO JIOMYIIEHO MHOXECTBO HEMPABWIBLHBIX OTBETOB

«HC 3a4YTCHO»

Tect — npomexxyTouHas arTecTaiys B popme 3auera

[IIxana oneHUBaHUS Kpurepun onieHuBanust
«GAYTCHOY OOyyaromuiicst BepHo oTBeTI Ha 70 % W Oosiee TECTOBBIX 3a/laHUH MPU MPOXOKIAECHUH
TECTHPOBAHUS
OO6yuJatonuiicss BepHO OTBETHII Ha 69 % W MEHee TEeCTOBBIX 3a/JlaHUI MPH MPOXOKACHUN
«HE 32YTEHO»
TECTHPOBAHUS

Kpurepun n mkaJjbl olileHHBaHHUS Pe3yJbTAaTOB 00y4eHUs IPU NPOBEACHUHN
TEKYLIero KOHTPOJIA yCIeBaeMOCTH
TectupoBanue



[IIkab! oLieHUBaHUS Kpurepuu onienuBanust

«OTJIUYHO»

OO6yuatoniuiicst BepHo otBeTriI Ha 90 — 100 % TecTOBBIX 3a1aHUiA
MIPU IPOXOKJCHUH TECTUPOBAHUS

«XOpOIIO»

O6yuatoutuiicst BepHo otBeTHs Ha 80 — 89 % TecTOBBIX 3amaHui
TIPY TPOXOKACHUHU TECTHPOBAHUS

«Ba4YTCHO»

«YHAOBJIETBOPUTEIIBHO»

OO6yuqatommmiicss BepHO oTBeTHI Ha 70 — 79 % TecTOBBIX 3a1aHMA
[P TPOXOXKICHUN TECTUPOBAHUS

«CHEYOOBJIETBOPUTECIBHOY

OOyuaromuiicss BepHO OTBeTHI Ha 69 % W MEHee TECTOBBIX

«HE 3a4TCHO» o
3aJaHUH TIPU IIPOXOKIACHUU TECTUPOBAHUS

JlabopaTtopHnast pabora

[IIxaJipl OLIEeHUBaHUS Kpurepuu onieHuBaHust

COTJIIUYHO»

«XOPOIOo»

«YAOBJICTBOPUTCIILHO»

JlaboparopHas paboTa BBITIOJTHEHA B 00O3HAYCHHBINA MpEIoIaBaTeeM
CPOK, IMCHbMEHHBIH 0T4eT Oe3 3aMedaHui.

JlaGopaTopHast paboTa BBITIOJIHEHA 00YYAIOIINMCS B TTOJTHOM 00BEME C
coOIoIeHeM HEeoOX0AMMOM mocienoBaresibHoCTH.  OOydaronmiics
paboTas MOJHOCTBIO CaMOCTOSITENBHO; II0Ka3ajl HEOOXOIMMBIE JUIs
MIPOBEJCHUS PaObOTHl TEOPETUUECKUE 3HAHUS, IPAKTUUECKHE YMEHUS U
HaBbIKM. Paborta (oruer) odopmieHa akkypatHo, B HauboJjee
ONTHUMAIBHOM I (PHKCALUH pe3ysIbTaToB hopMe

JlabopartopHasi paboTa BBIIOJIHEHa B 0003HAYCHHBII MperogaBaTeieM
CPOK, MUCHbMEHHBIN OTYET C HEOOIBIINMHU HeI0YETAMH.

JlabopatopHas paboTa BBITIOTHEHA 00YYAIOIIUMCS B TIOJTHOM 00BeMe H
CaMOCTOATENbHO.  JOMyIIeHBl  OTKJIOHEHHS OT  HEOoOXOAUMOM
«3a4TCHO» MOCIICOBATEILHOCTH BBITIONHEHHS, HE BIMAIOIINE Ha IPaBUIBHOCTD
KOHEUHOro pe3ynpTaTa. PaboTa mokaspiBaeT 3HaHHME OOYYaIOIIMMCS
OCHOBHOTO TEOPETHYECKOr0 Marepuaja ¥ OBJIaJACHHE YMEHUSIMHU,
HEOOXOAMMBIMH  JUIi  CAMOCTOSTENILHOTO  BBIMOJHEHUS  PabOTHI
JlonyIeHbl HETOYHOCTH U HEOPEXKHOCTh B OOPMIICHHH pPe3yJIbTaTOB
paboTs! (0TUeTa)

JlabopartopHast paboTa BBIMOJIHEHA C 3aI€PKKOU, MHUCbMEHHBIN OTYET ¢
HEJl0YEeTaMH.

JlabopatopHasi paboTa BBIMONHIETCS M O(GOPMIIACTCS O0YJAIOIIIMCS
IpH TOCTOpPOHHEH nomormnu. Ha BeInoNHEHHE pabOTHI 3aTpaynBacTCs
MHOro BpeMeHH. OOyJaromuics NOKa3bIBaeT 3HAHHUS TEOPETHYESCKOTO
Marepuana, HO WCHBITBIBACT 3aTPyJHEHHE IPU CaMOCTOSATENbHOM
paboTe ¢ ICTOYHHKAMH 3HAHMH WK NpHOOpamMu

«HEYOOBJIECTBOPUTEIIBLHO»

JlabopatopHass pa0oTa He BBIIIOJHEHA, NHCHMCHHBI OTYET He
NPeNICTaBIICH.

Pe3ynbTaThl, HONy4eHHbIE OOY4alOIIMMCS, HE IO3BOJLIIOT ClHEJATh
MpaBUJIBHBIX BBIBOAOB W TOJIHOCTBIO pPaCXoJATCA C MMOCTaBJICHHOM
«He 3a4TeHo» | Henblo. ITokas3pIBaeTCs MI0XO€ 3HAHHE TEOPETHYECKOro MaTepuala U
OTCYTCTBHE HEOOXOAUMBIX YMEHHUI.

JlaGopatopHast paboTa He BBINONHEHa, y YyYallerocss OTCYTCTBYIOT
HEOOXOJMMbIe JUIA TNPOBEIACHHS pabOThl TEOPETHYCCKHE 3HAHMS,
NPaKTHYECKUE YMEHUSI U HABBIKH

3. TunoBble KOHTPOJIbLHBbIE 3a]aHHsI HJIH HHbIE MATEPHAJIbI, HEOOX0IMMbIE
JJI51 OLleHKH 3HAHUI, YMEeHM i, HABBIKOB U (MJIH) ONBITA JAeATeJIbHOCTH




3.1 TunoBbie KOHTPOJIbHBIE 32aHUsI 1JIs1 IPOBeeHUs TeCTHPOBAHUS
@DOoH/1 TECTOBBIX 3a/IaHUI MO TUCLUMIUIMHE COJAEPKUT TECTOBBIC 3aJaHUsl, pacipeieICHHbIE 10
paszzesiaM ¥ TeMaM, C YKa3aHUEM MX KOJIMYEeCTBa U TUIA.

Ctpykrypa hoHaa TeCTOBBIX 3aJaHU MO TUCITUILINHE

KonuuectBo
MNupukarop
XapakTepucTUKa | TECTOBBIX
JIOCTIDKCHUS Tema B coorBercTBuu ¢ PI1]] .
T3 3a1aHMH,
KOMITETEHITUH
Trrsl T3
OIIK-4.2 Tema 1. PacTskeHue cTepikHs 3HaHu 313 -4
. ema 1. PacTspkeHue ctep aHue OT3_4
. N 3T3-4
OIIK-4.2 Tema 2. lehopMupoBaHue Tea caMOyPaBHOBEIIICHHONW HArpy3KOi 3HaHue OT3 -4
3T3 -4
3HaHme
0T3-4
Tema 3. 3akpensicHue TeJ, ¥ €To BIMSAHNUE Ha Ae(popMUpOBaHIe
3T3 -4
OIIK-4.2 Tema 4. PacTsbkeHre TIACTHH C KPYTOBBIM OTBEPCTHEM YMmenne OT3_4
Tema 5. leopMupoBaHre IIACTHH C AIDTHIITHYECKAM BBIPE30M 3T3_4
Hagsbik OT3_4
OITK-4.2 Tema 6. leopMupoBaHre MONBIX HIMHIPOB BHYTPESHHIM Snanme 3T3 -4
JIaBJICHHUEM 0OT3-4
OITK-4.2 Tema 7. Harpyxceljne TOHKHX LTHHAPOB KPacBok 3nanmne 3T3-4
0CECUMMETPUYHOMN HArpy3Kou 0T3-4
3 3T3-4
HaHUE OT3_4
OITK-4.2 Tema 8. Harpyxxenue nonoi cepbl BHYTPECHHUM ZIaBIeHHEM VMeHIe 3T3-4
Tema 9. PacTskeHre TOHKOW IUTACTHHBI C TPEIIUHON OT3-4
Hagrix 313 -4
0T3-4
3T3 -4
OIIK-4.2 Tema 10. CraBnuBaHue KOHTaKTHPYIOIIUX YIPYTHX cdep 3HaHue OT3_4
OIK-4.2 Tema 11. HapysxHblit 000rpeB u TepMoynpyroe aehopMupoBaHue Snanme 3T3-4
I0JIOTO YIIPYIOro HUIMHJIpPA OT3-4
3HaHue 313 -4
0OT3-4
OITK-4.2 Tema 12. BHyTpeHHHI pa3orpeB MoJI0ro HUIMHIPA VueHe 3T3-4
0CECUMMETPHUYHBIM TEMIIEPATYPHBIM HOJIEM 0T3-4
Hapbik 3T3-4
asel OT3-4
N 3T3-4
OIIK-4.2 Tema 13. Pa3zpaboTka apXUTEKTYpPHO-CTPOUTENbHBIX KOHCTPYKITUH. | 3HaHUE OT3_4
OINK-4.2 Tema 14. Cozmanne MOIETH TEXHOJIOTHIECKOW COOPKH U3ICITUS Snae %233 —_ lz
Tema 15. Pa3paboTka JOTHCTHIECKOW MOJIEITN OTACTHHOTO 3T3 -4
3HaHue
TPEIIPUATHS 0T3-4
3T3-4
OIIK-4.2 YMenue OT3_4
3T3 -4
Hagsbik OT3_4
Vror 3T3-80
ore OT3 - 80

[Tonueiit kommiekT T3 XpaHUTCS B ANEKTPOHHONW HH(POPMAIIMOHHO-00pa30BaTENbHOM Cpeie
HpI'YIIC u obyuaronuiicss IMeeT BO3MOKHOCTh 03HAKOMHTBLCS C IEMOHCTPALIMOHHBIM BapUaHTOM
OT3.

Huxe npuBeneH o0paserl THIIOBOTO BapUaHTa UTOTOBOTO TECTA, MPEYCMOTPEHHOT0 paboueit
MPOTPAMMOM JUCIUILIHHBI.

Tect no Teme «BBeieHne B HHXKEHEPHOE MOJIEJTHPOBAHNE U PACYETHD)
1. Yrto sBAsIeTCS OCHOBHOM LIENIBIO HHKEHEPHOTO MOJIETTMPOBAHUS?
a) Co3/1aHre TOYHBIX KOMHUM peaibHbIX 00BEKTOB



0) Busyanuzanusi TEXHUYECKUX PEIICHUI
B) MccnenoBanue noBeieHus: 0ObEKTOB B Pa3IMYHBIX YCIOBUAX
r) YrpouieHue yepTexeit
2. Kakoit meTon sSBISIETCS OCHOBHBIM IIPH MTPOBEACHUN HHKEHEPHOTO aHaHn3a?
a) MeTo/1 KOHEUHBIX JIEMEHTOB
0) MeTo KOHEUHBIX pa3HOCTEN
B) MeTo1 KOHEUHBIX 00BEMOB
r) MeTo KOHEeUHBIX UHTETPAJIOB
3. Yro takoe CAE-cucrema?
a) Cucrema aBTOMaTU3UPOBAHHOTO MPOESKTUPOBAHUS
0) CucreMa KOMIIBIOTEPHOI'O aHAJIM3a U MHKEHEPHOTO pacueTa
B) Cucrtema ynpaBlieHUs! IPEIIPUITHEM
r) Cucrema MOJIeIMpPOBaHUS IIPOM3BOACTBA
4. Kakue TUIbI 33/1a4 PEIIAOTCS ¢ TOMOIIBIO METO/]a KOHEYHBIX 3JIEMEHTOB?
a) ToJIbKO MEXaHUYECKUE
0) Tonbko TEmIOBBIC
B) TOJBKO 3JIEKTPOMAarHUTHBIC
r) Mexanuueckue, TeIIOBbIE U JIEKTPOMAarHUTHBIE
5. UYro takoe BIM-monenupoBanue?
a) TexHnonorus coznanus 3D-monenel 31anui
0) CucreMa ynpaBJIeHUs] CTPOUTEIHHBIMH MPOEKTAMU
B) MeTtoa pacuera CTPOUTENbHBIX KOHCTPYKIIUI
r) [Iporpamma asisi IpOEKTUPOBAHUSI HHTEPHEPOB
6. Kaxkue 3amauu pemarorcs ¢ moMoInpto nporpammbsl AnyLogic?
a) MoaenupoBaH#e MPOU3BOICTBEHHBIX IPOIIECCOB
0) Pacuer MexaHMYECKHX HAMPSXKEHUI
B) AHa/u3 3J1€KTPOMArHUTHBIX HOJIei
r) [IpoekTrpoBaHUE STEKTPUUECKUX CXEM
7. Uto Takoe conpsKEHHBINH TernooOMeH?
a) TermooOMeH Mexay IByMsl TBEPIbIMU TelaMH
0) TermooOMeH MeXy TBEPJIBIM TEJIOM U KUIAKOCTHIO
B) Terioo0MeH MeXy TBEP/BbIM TE€JIOM M Fa30BbIM IIOTOKOM
r) Bee BhlenepeuncienHoe
8. Kakue TUIbI ONTUMHU3ALUH CYLIECTBYIOT B MHXEHEPHOM aHanu3e?
a) ['eomeTpudeckasi ONTUMU3AIIHS
0) Tomoyiornveckas ONTUMHU3AIIHS
B) PazmepHas ontumuzanus
r) Bee BhienepeuncienHoe
9. Uro Takoe ELCUT?
a) [Iporpamma asst pacuera 3JIeKTPUUECKUX MOJIEH
6) Cucrtema ynpaBiieHust 0a3aMu TaHHBIX
B) [Iporpamma s MoJIeIMpOBaHUs MPOU3BOACTBEHHBIX MTPOIIECCOB
r) CrucTemMa mpoeKTHPOBAHUS DIIEKTPOHUKH
10. Kakue ocHOBHbIE TUIIBI aHAIM3a MPoBoAATCs B mporpamme SimInTech?
a) AHaJIM3 JIEKTPUYECKUX Lenei
0) AHanmu3 cucTeM yrnpaBJeHUs
B) AHaJIM3 MEXaHUYECKUX CHCTEM
r) Bee Bhienepeuncnentoe
OrBer:1-8,2-2,3-0,4-1,5-2,6—-a,7-1r,8-1,9—2a,10 - 1.

3.2 TunoBble 3aJaHUsl 1J151 BbINOJHEHUS JIA00PaTOPHON padoThl U NPUMEPHBIii NepeyeHb
BOIIPOCOB /ISl €€ 3aIIHUThI



KoHTposibHBIE BapuWaHTBl 3aJlaHU  BBUIOKEHBI B DJIGKTPOHHOW  HMH(POPMAIMOHHO-
obpazoBarensHoil cpene Upl YIIC, noctymHo# o0yyaroniemMmycs 4epe3 ero JTUYHbII KaOUHET.

Huxe mpuBeneH oOpasel] TUIIOBBIX BapHUaHTOB 3aJlaHUN JJIsi BBIOJHEHUS JIaOOPaTOPHBIX
paboT ¥ MPUMEPHBIN MEPEUCHb BOPOCOB JIJISI UX 3aLUTHI.

3.3 Obpa3en 3a1aHuii 1719 BHINOJTHEHH JIA00PATOPHBIX Pad0T M MPUMEPHBIIi epevyeHb
BOIIPOCOB JIS1 MX 3aLIMThI
«Pacyer 00bEMHOT0 TeJIa Ha MPUMEPE CTATUYECKOT0 pacuera KpoHITeitHa B «<APM FEM»»

Henp: M3yunTh NpUHLKIBI TOCTPOEHUS TPEXMEPHBIX MOJEIIECH JIeTaleil U IPOU3BECTU PACUET
HanpsHKEHHO-ePOPMHUPOBAHHOTO COCTOSHUS 0OBEMHOTO AJIEMEHTAa KOHCTPYKIIMU — KPOHILITEHHA
METOJIOM KOHEYHBIX 3JIEMEHTOB C MCIOJIb30BaHueM nporpammbel APM FEM.

3anauu:

1. Co3nath TpeXMEpHYIO MOJICIh KPOHIITEHHA MPON3BOJILHON KOHGuUryparuu B APM FEM;

2. BeiOpate moaxonasmuii MaTtepuan Ui M3TOTOBIICHUS KPOHIITEWHA W OINPEACTHUThH
MEXaHUYECKHE CBOMCTBA MaTepuania

3. OnpenenuTh BHEITHUE HATPY3KH, ICHCTBYIOIINE HA KDOHIITEHH, M HAJIOKHUTH HEOOXOAUMBbIE
dbukcupyronme orpaHuYeHUs

4. BbIIIOJHUTh YHCJIEHHOE pEIHIEHUE CTaTUYECKOTO YpaBHEHMsSI PABHOBECHSI METOJIOM
KOHEYHBIX JIEMEHTOB, HCIIOJIb3Yys Pa3pabOTaHHYIO MOJIEIb U YCTAHOBJICHHBIC TPAHUYHBIEC YCIIOBUSI.

5. Ilpoananu3upoBarh pacrpeieieHne BHYTPEHHUX HANpsOKCHUH W nedopMmanuii B Teme
KPOHIILITEIHA, BBHISIBUTh HanbOo0JIee ysI3BUMbIE 30HbI KOHCTPYKIUH.

W3MEeHUTh HEKOTOphlE MapaMeTpbl KOHCTPYKLUMHU (pa3Mepsl cedeHus, (opmy paeran,
MOJIO’KEHHE TOYKU KPETUICHUS) U IOBTOPUTDH PACUYEThI, CPABHUTH BIMSIHHE U3MEHEHUH HA TTOBEICHUE
KOHCTPYKLUH.

ConaeprxaHue oTyeTa:

1. Ha3zBanwue u 1enb paboThl

e TeMa J1abopaToOpHOU paboTHI;

e 1I€JIb U 33JJa41 UCCIIETOBAHMUS;

e IICTI0JIb3YEMbI€ KOMIIOHEHTHI U 000py/10BaHHE.

2. Teopernyeckue 4acTh

e KPaTKO ONUIIINTE OCHOBHBIE MTOHATHS U MTOJIOKEHUSI TEOPUU

e IpuBeIUTE GOPMYITy OOIIEro 3aKOHA MEXAHUKH;

e IOSICHUTE TIOHATHE MEXAHMYECKUX XapaKTePUCTUK MaTepuajioB, HaNpsHDKEHHE U
nedopMaIuio, METObl KOHEYHO-3JIEMEHTHOI'O aHAIN3a

3. Ilpaktudeckas peanu3anus

e TOCTAaHOBKA 3aJauu;

e METOJMKA UCCIIEJOBaHMS,

e Pe3ynbTaTel ¥ UX UHTEpHIpETAIHS.

4. Pe3ynbTaThl HCIIBITAHUN

e TIPOBEpPKA pabOTOCTIOCOOHOCTH;

e U3MEPEHNE OCHOBHBIX [1aPAMETPOB;

e OIICHKA TOYHOCTH U3MEPEHMIA;

e BBISIBJICHHBIE MTPOOJIEMBI U X PEIICHUS.

5. BeiBogg

e OCHOBHbBIE Pe3yJIbTaThl PAOOTHI;

e PEKOMEHJAINH 110 YIy4IIEHHIO;

e IPAKTUYECKAs] 3HAUUMOCTD ITOJIyYEHHBIX PE3YJIbTATOB.

[TpuMepHBIii TepeueHb BOMPOCOB IS 3aIIUThI Ja00paTOpHOI pabOThI:

1. Yem ornmuaercss METOA KOHEUYHBIX DJIEMEHTOB OT aHAJIMTUYECKHX METOJOB pacueTa
HaNpPsHKEHHO-1e()OPMUPOBAHHOTO COCTOSIHUS TBEPABIX TEN?

2. Ilouemy BaXHO TNPaBWJIBHO BBIOMpPATh pa3Mep CETKH IPU MPOBEACHUU KOHEUHO-
anieMeHTHOro ananu3a? Kak BiusieT yBeau4eHre IIOTHOCTH CETKU Ha pe3ysibTaThl pacuera’?

3. Kakue ¢akropsl ompenensior BbIOOp MaTepuana Uil KpOHIUTEHHA B XoJe Barlel



nabopaTopHoi paboTe? [To KakuM KpUTEPHUSM OIIEHUBAETCS MPUTOTHOCTH MaTepuraia?

4. Kakue BuUIBI HArpy30K OBUIM HWCIONH30BAaHBl BaMH B OKCIEPHUMEHTE M KaKOBBI
0COOEHHOCTH KaXKIOU U3 HUX?

5.  Uro Takoe SKBUBAJICHTHBIC HANpsDKEHUS MO Kpurepuio (GoH Mm3eca M KaKOBO HUX
3HAUEHHUE JUIS1 aHAIM3a IPOYHOCTH KOHCTPYKLIMU?

6.  Kaxoii cMBICI UMEIOT I'paHUYHBIC YCIOBHUS B 33/1a4€ CTATUYECKOrO pacdera M KaK OHH
peanusytotcsa B mporpamme APM FEM?

7. OxapakTepu3yHTe IJIaBHbIE [10KA3aTEH, XapaKTePU3YIOLIUE HAJIEKHOCTh KOHCTPYKIUH,
MOJIy4YEHHBIE B Pe3yJIbTaTe Balllero pacueTa (qedopMaiuu, HapsHKeHHs], 3a1achl IPOYHOCTH)?

8.  Kak noBnusno Obl ©”3MEHEHUE yIJia MPUIIOKEHHS HArpy3KU Ha BETMYUHY MAaKCUMaJIbHOTO
HaIpsKEHUsS B CTPYKTYpe KPOHIITEHA?

9. BosmoxnHa nu omuOKka B pe3ylbTarax aHaliW3a, €CAM HEMpPaBUILHO HACTPOEHBI
¢u3nueckue cpoiicTBa MaTepuana? Ecnu fa, npuBeanTe mpuMep TaKOH CUTYaluu.

10. Kakue momosHMUTEIbHBIE WHCTPYMEHTHI aHaiau3a mpeniaaraer nporpamma APM FEM
MOMHMO CTaHJIAPTHBIX MMOKa3aTesei HaNpsHKeHui U aedopmanmii?

3.4 IlepeyeHb TeOPeTHYECKHX BOMPOCOB K 3a4eTy
(1 OTEHKH 3HAHU)

BBenenue B MHKeHepHOe MO/IeTHPOBAHUE H PacyeThl

1. Yrto moHMMaeTcs MOJ TEPMUHOM 'WHXKeHepHOoe MmonaenupoBaHue"? Kakue 3agadum OHO
petaet?

2. B uéMm 3akmo4aroTCs OCHOBHBIE DPA3jIMUMs MEXIY JAETePMUHUPOBAHHBIMH U
BEPOATHOCTHBIMU MOJIENISIMU UHKEHEPHBIX PacyéToB?

3. Kakue kimroueBble IMIaru BXOJAT B IMKJ pa3paOOTKM M BepU(PHUKALMU MaTeMaTHYeCKON
Moenu?

4. Kakue coBpeMEHHbIE NPOIPAMMHBIC KOMIUIEKCHI HPUMEHSIOTCS JUIl aBTOMaTH3alUU
MHXEHEPHBIX pacy€TOB U MOJECIUPOBAHUS?

Pemenne 3aga4y mMoaeMpoBaHusi padoThI y3/10B IOABH/KHOIO COCTaBA M OOBEKTOB
HHPPACTPYKTYPHI ¢ IPUMEHEHHEM MeT0/1a KOHEYHbIX 3JIEMEHTOB B IPOrPAaMMHBIX IPOAYKTaxX
«AIIM»

5. Kakue O0OBEKTBHI 3KEJIE3HONOPOKHOIO TPAHCIOPTa LENecOO0pa3sHO MCCIEA0BaTh C
MIOMOUIBIO0 METOJ]A KOHEUHBIX 3JIEMEHTOB?

6. U3 xakux OCHOBHBIX IIAroB COCTOMT MPOIETypa MOJEIUPOBAHUS C HCIOIB30BAaHHEM
IIPOrPaMMHBIX IPOAYKTOB cepun «AIIM»?

7. Kak BbIOpaTh MNOAXOASIIYIO CETKY KOHEUHBIX 3JIEMEHTOB [UIsi KOHKPETHOIO Yy3i1a
TPaHCHOPTHOTO 000PyAOBaHUS?

8. Kakwue mpobiemMbl BOSHHKAIOT MTPH HEKOPPEKTHOM BHIOOPE THUIIOB KOHEUHBIX 3JIEMEHTOB U
niara ceTku?

MopenupoBaHue 31eKTPOMATHUTHBIX, TEIVIOBBIX M MEeXaHMYECKHMX 3a/1a4 B NIporpamme
«ELCUT»

9. Kakoe nasnauenme mmeer mporpamma ELCUT u KakuMH OCHOBHBIMH MOJIYJSIMH OHA
OCHalleHa?

10. Kakwue 3amaun pemratot moxyan ELCUT: Thermal, Electrostatics u Magnetics?

11. B kakoM nopske oCylecTBIsSETCs OATOTOBKA BXOAHBIX JAaHHBIX U IPOBEIECHUE PACUETOB
B ELCUT?

12. Kakue TUIIBI UCTOYHUKOB BO30YXaeHUs mnoanepxusaiorcs mnporpammoir ELCUT mnpu
MOJICJINPOBAHUY JIEKTPOMATHUTHBIX MOJIEH?

HNudpopmannonnoe moaeanposanue 3nanuii B BIM-cucreme «Renga»

13. Uro o3mauaer abOpeBmatypa BIM m kakyr posib Wrpaer WH(OpPMAIMOHHAS MOJICIb
3maHug?

14. Kakue BO3MOXKHOCTHM IpENOCTaBIsET cHcTeMa Renga apxutekropam U HMH)KEHEpam-
IIPOEKTUPOBILUKAM?

15. Yem omiMyaroTCs apXUTEKTypHble U  KOHCTPYKTHBHBIE MOJEIHM B  paMKax
UH(POPMALIMOHHOM cpe/bl MpoeKTHpoBaHus Renga?



16. Kakue mporecchl ymOpaBieHHs TpoekTamMu mnoxaaepxkuBaer BIM-texHonorus B
ApXUTEKTYpPE U CTPOUTEIILCTBE?

MoaenupoBaHue NPOU3BOACTBEHHBIX MpomeccoB B «AnyLogic»

17. Uro o3nauaer abOpeBmatypa BIM u kakym posib urpaer WHGOpMAIMOHHAS MOJEIb
31aHus?

18. Kakue BO3MOXKHOCTH MpPEIOCTaBIsET CHCTeMa Renga apXuTekTopamM W WH)XEHEpaMm-
MPOEKTUPOBIIUKAM?

19. Yem omiMYarOTCS ~ApXUTCKTypHbIE W  KOHCTPYKTHUBHBIE MOJETH B  paMKax
nH(pOPMAITMOHHOM cpe/bl MPOeKTHpOBaHus Renga?

20. Kakue mpoueccsl ympaBieHUs MpoeKkTamu mnojaepxkuBaet BIM-texHomoruss B
APXUTEKTYpPE U CTPOUTEITHCTBE?

OcHoBbl MOepoBaHus cucteMm B cpene «SimInTech»

21. Kakue Kiacchl JMHAMHYECKUX CHCTEM TO3BOJISIOT MoierpoBaTh SimInTech?

22. Yrto Takoe 6mbmmoTeka komrnoHeHToB B SimInTech u kakue cTaHAapTHBIE KOMIIOHEHTHI
BKJIFOYEHBI B HEE?

23. J1yis yero mpuMeHseTCsI HHCTPYMEHT CUMYJISIIMH TIepeX0aHbIX mporieccoB B SimInTech?

24. Kakue mnoaxonmbl wucnonb3yrdT B SimInTech mis waeHTHdUKanmmM HETUHEHHBIX
JTUHAMHYECKHUX cUCTeM?

3.5 [lepeyeHb THNOBBIX MPOCTHIX NPAKTHYECKUX 3a/1aHUI K 3a4eTy
(17151 OLIEHKHU YMEHMUI)

Beenenne B MHAKEHEPHOE MOJACTHPOBAHUE H PacUYeThl

1. CocraBbTe KIaCCUPHUKAIMIO BHIOB HHXCHEPHBIX pPACUYETOB (IETEPMUHHPOBAHHBIC,
CTaTUCTHUYECKHUE, TMOPUIHBIE) U TaliTe XapaKTEPUCTHKY KaXJIOMY BUJY.

2. Pazpabortaiite G10K-CXeMy mporiecca Co3/1aHus U BepuUKAIIH MAaTEMaTHIECKON MOIEITN
TEXHUYECKOTO YCTPOMCTBA.

3. TloaroroBbTe CHHCOK TpeOOBaHWH, TPENBABIAEMBIX K HWH)XXEHEPHBIM pacyéraMm
COBPEMEHHBIX U3JEJINN MAIIMHOCTPOCHHUSL.

4. Pemure NpocTyr0 TEXHMUYECKYIO 3a/ladyy, BBIIOJHUB pPy4YHbIE MPUOIMKEHHBIE PAaCUETHI
KaKoro-m0o0 MpocToro KOMIOHEHTa MAIIMHbI (HalpuMep, CTEPKHS Ha CKaTUE UM U3THO OaKu).

Pemenne 3agady moneaupoBaHusi paGoTbl y3/10B IOABUKHOIO COCTaBa M 00BEKTOB
HH(PPaCTPYKTYPhI ¢ IPUMEHEHHEM METO1a KOHEYHBIX 3JICMEHTOB B IPOIPaMMHBIX IPOJYKTaxX
«AIIM»

5. MHcnonw3ys mnporpammy APM-MammHocTpoeHne, co3iaidTe JIBYMEPHYIO MOJIENb
PECCOPHOrO MO/IBEIIMBAaHNS BarOHa U MPOBEAUTE PacUET COOCTBEHHBIX YAaCTOT KoJeOaHUI.

6. Cnpoektupyiite BTYJIOYHBIH MOALIMIIHUK PEIBLCOBOTO TPAHCIOPTEpAa M BBIIOJIHUTE
IIPOBEPOYHBIM pacyeT Ha YCTAJIOCTh Marepuana ¢ IMOMOIIbK MPOTPAaMMHBIX NPOAYKTOB CEPHH
«AIIM».

7. VI3yuyuB JOKYMEHTalMI0 IO >KEJIE3HOJOPOKHOMY CLEIUIEHHIO BaroHOB, COCTaBbTE
JBYXMEPHYIO KOHEYHO-JIEMEHTHYIO MOJEIb KPIOKOBOIO COEIWHEHUA W IPOaHaIU3UPYHUTE
HaIIpSDKEHUS B 30HE MAKCUMAJIbHON KOHIEHTPALIVH.

8. Peanusyiite BuUpTyalbHOE HCHBITAHUE >KEIE3HOAOPOKHOTO KoOjeca Ha KOHTAKTHYIO
BBIHOCJIMBOCTD, ONIPEICIIUB YPOBEHb 0€30MIaCHOCTHU IKCIUTyaTallui KOJECHON Maphl.

MopennpoBaHue 31eKTPOMATHUTHBIX, TEIIOBBIX M MEXaHHMYECKHUX 3a/1a4 B NIPOrpamme
«ELCUT»

9. Co3spaiire mpoext B ELCUT myist onpeneneHus MarHUTHOTO TOJISE BOKPYT MPOBOJIHUKA C
TOKOM.

10. Hccnenyiite TemmepaTypHOe I0JIeé IUIOCKOH CTEHKH C pPa3IUYHBIMH MaTepHalaMH
MTOKPBITHS MIPH BO3/IEUCTBUH TEIUIOBOM HArpy3KH.

11. Paccuuraiite pacnpeeneHue 3IeKTPUIeCKOro NoTeHIMala U TOKa B OJTYIPOBOJHUKOBOM
npuoope.

12. BeimosnHuTe  TEIUVIOBOE  MOJETUPOBAaHME  HAarpeBa  AJIEKTPUUYECKOW  KaTYIIKH
MHAYKTUBHOCTH, YUUTHIBasl 3aBUCUMOCTb COMPOTHUBIIEHUS MEAH OT TEMIIEPaTypbl

HNupopmannonnoe moaeanposanue 3nanuii B BIM-cucreme «Renga»



13. Hapmucyiite TpexMepHYIO MOJETh OJHOKOMHATHOW KBAPTHUPHI C 0003HAYCHUEM CTEH, OKOH,
JBEpE U CAHTEXHUYIECKUX MPHOOPOB.

14. ]JloGaBbTE CTPOUTEIBHBIC CJIOW M 3aMOJHUTENH (O€TOH, KUPIINY, TUTICOKAPTOH) B CTEHBI
CBOETO MpoeKTa B Renga 1 mpocMOTpUTE OTUYETHI IO PACXO/1y MATEPHAJIOB.

15. Ummnoptupyiite roToBbie MEOEIbHbBIE AIIEMEHTHI U3 KaTajaora U pa3MECTUTE UX B HHTEPhEPE
CBOEH KOMHATHI.

16. IIpocuuTaiiTe TuIOMIAAL TOBEPXHOCTEH M OOBEMBI IIOMEIIEHUH B MPOCKTE.

MopaesupoBaHue Npou3BOACTBEHHBIX NpoueccoB B «AnyLogic»

17. Pa3zpaboraiiTe HpPOCTYIO MPOU3BOJCTBEHHYIO JMHHUIO C JIByMsl CTaHKaMH U OJHUM
OTIepaTOPOM.

18. Hcmonp3yiiTe MexaHU3M odepeieil («ouepenby) A peanu3anuu 0ydepusannn 3aroToBOK
MEXIy dTarnaMu 00pabOTKH.

19. Bkutounrte ¢akTop CIy4alHOCTH B TOCTYIUIGHWH 3aKa30B M HACTPOWTE MOHHTOPUHT
MIPOU3BOIUTENILHOCTH JIMHUH.

20. Cmopenupyiite 3¢dekt momoMku 000pyI0BaHUS U BOCCTAHOBICHUS pabOTOCIOCOOHOCTH
C TIOMOIIIBIO TaliMepa 3a/1ePKKH.

OcHoBbI MoesIipoBaHus cuctem B cpene «SimInTech»

21. Cobepute moaens RC-punpTpa nepBoro nopsaka U UCCIeAyiUTe peakuuo GuibTpa Ha
CTyIleHYaToe BO3/CHCTBUE CUTHATIA.

22. PeanusyiiTe NpocToe ynpaBieHUE ABUTATEIEM IOCTOSHHOTO TOKa C 00paTHOMU CBSI3bIO O
CKOPOCTH BpallleHHsI BaJla.

23. Cozpaiite cxemy 3amenieHus: kosneOatenbHOro kontypa LC u u3yuurte cBOOOIHBIE
KOJICOAH!Us B 3aBUCHIMOCTH OT HAYAJIbHBIX YCIIOBHA.

24. TlponabmronaiiTe TMepexXOAHbIE MPOLECChl B 3JIECKTPOMEXAHHYECKOM TMPUBOJAE C
ACUHXPOHHBIM 3JICKTPOJIBUTATEIIEM ITPY U3MECHEHUHU HArpy3KH.

3.6 IlepevyeHb THNOBBIX MPAKTUYECKHX 3aJaHUH K 3a4eTy
(17151 OTICHKM HABBIKOB M (WJIM) OIIBITA JCSITEIIBHOCTH )

BBenenue B MHKeHEpPHOE MO/IeTHPOBAaHUE H PacyeThl

1. Tloctpouth yHpomEHHYIO (U3UYECKYI0 MOJENb MOCTa, PAacCUUTaTh JOMYCTUMYIO
Harpy3Ky Ha OJJMH MPOJIET ¢ YY4ETOM Beca caMOi KOHCTPYKIIMH M BHEIIHErO BO3JEHCTBUS (BETpOBast
Harpyska, BeC aBTOMOOMUJIA).

2. TlomoOpare ONTHUMAaNBHBIA TUAMETP CTAJIBHOTO TpOca S TMOABEMHOTO MEXaHH3MA,
OCHOBBIBAsICh Ha M3BECTHBIX IIOKAa3aTeNsIX IIpenena IMPOYHOCTH Marepuala M JOMYCKaeMbIX
HaANPSDKEHUSX.

Pemenne 3aga4y mMoaeMpoBaHusi padoThI y3J10B NOABH/KHOIO COCTaBA M OOBEKTOB
HHPPACTPYKTYPHI ¢ IPUMEHEHHEM MeT0/1a KOHEYHbIX 3JIEMEHTOB B POrPaAMMHBIX IPOAYKTaxX
«AIIM»

3. PaccunrtaTh HampsHKEHHOE COCTOSHHE OCH KOJIECHOHM TMapbl MacCa)XKUPCKOTO BaroHa IOJ
Harpy3kom, ucrnonbszyst moaynbs APM-IIpoduns, ydects ycramoctHble 3¢ (eKThl U yCTaHOBUTh
KPUTHYECKHE YYACTKHU.

4. Co3naTh MOJENb CBApOYHOrO IIBA pPaMbl JIOKOMOTHBA M TPOBECTH HCCIEIOBAHHUE €ro
YCTOMYMBOCTHU K HUKIMYECKUM Harpy3KaMm C LeNbI0 BBISIBICHUS 30H OTEHIUAIBHBIX 1€(EKTOB.

MopennpoBaHue 31eKTPOMATHUTHBIX, TEIVIOBBIX M MEXaHMYECKHUX 3a/1a4 B IIpOrpaMmme
«ELCUT»

5. IIpoBectu pacdyer HHIYKIIMOHHOT'O HArpeBaTelis U ONpPeAeTUTh d3PPEKTUBHOCTD Mepeaadn
Teruia K 00pabaTbiBaeMbIM JIeTaNIIM, UCIIOJIB3YS dJIeKTpocTaTudeckuil u teroBoit moayian ELCUT.

6. BbImonHUTE pacyeT pacmpenereHHOr0 MAarHUTHOTO TMOJs  TpaHcdopmaropa U
MPOAHAIM3UPOBATh TOTEPU MOIIHOCTU BCIEJACTBUE TMapa3uUTHBIX SIBICHUN (BUXPEBBIE TOKH,
THCTEpEe3nC).

HNupopmannonnoe Mmoaeanposanue 3nanuii B BIM-cucreme «Renga»

7. Cozpmarh MOJNHYIO HMH(OPMAIIMOHHYIO MOJENb JKWJIOTO JoMa C TMPHUBS3KOM Bcex
KOHCTPYKTUBHBIX 3JIEMEHTOB ((DyH/IaMEHTBI, CTEHbI, IEPEKPBITHS, OKHA, TBEPH) U BBITTOJIHUTH PACUET
HEOOXO/IUMBIX CTPOUTEIHHBIX MAaTEPHAIIOB.



8. Odopmuth O0OBEKT MPOMBIIUICHHOTO Ha3HAaYeHUs (CKJIaM WM 1eX), BKIIOYas
TEXHOJIOTUYECKOE 000pyI0BaHNE, KOMMYHHUKAIIMH U SHEPTeTUYECKHE CETH, POBEPUTDH COOIIIOICHHE
HOPMAaTUBOB MPOTUBOIOKAPHOM O€30IaCHOCTH.

MopennpoBanue Npou3BOACTBEHHBIX NpoueccoB B «AnyLogic»

9. PazpaboTarb HMHUTAIMOHHYIO MOJENb COOPOYHOI JIMHUM 3aBOJA, BKIIOYAIOIIYIO
orepaundu CcOOpPKH, KOHTPOJIAI KadecTBa M YIAKOBKH TIPOJYKLWH, BBIIBUTH Y3KHE MeECTa H
MPEJIOKUTH IYTH MOBbIIEHUS 3 (HEKTUBHOCTH.

10. CmonenupoBath mporecc 00CTyKUBaHHUS KJIMEHTOB B CEPBHCHOM IICHTPE, PETyCMOTPETh
ouepenu OXKHUJAHUS, MEPEepbIBbI COTPYIHUKOB U OTKa3bl TEXHUKH, PACCUUTATh CpelHEE BpeMms
npeObIBaHMS KIMEHTa B CEPBHCE.

OcHoBbI MOesIMpoBaHus cuctem B cpene «SimInTech»

11. PeanuzoBaTh MOJENIb CHUCTEMbl AaBTOMAaTHYECKOTO PETyJIMPOBAHUS TEMIEpPaTyphl B
nomenieHuu ¢ peryiasaropom PID u natunkom temmneparypsl.

12. ChopoexTupoBaTh 3JEKTPUUECKYIO IIE€Mb NUTaHWs JBUTATEIsl IOCTOSHHOTO TOKa C
GMIBTPOM NOAABICHHS TIOMEX U 3aLIUTOM OT MEPErpy30K, MPOBECTH KOMITBIOTEPHOE TECTUPOBAHUE
peaxIuu ey Ha CKAYKOOOpa3Hble BO3MYIIECHUS.

4. MeToanueckue MaTepuaJibl, onpeaeaaoine Npoueaypy OueHUBaAHUS
3HAHUH, YMEHUI, HABBIKOB U (MJIH) ONBITA eATEJIbHOCTH

B Tabnune mnpuBeAeHbI OMUCAaHUS MPOLEAYpP TMPOBENCHUS KOHTPOJIbHO-OLIEHOYHBIX
MEPOIPHUSITHIA ¥ TIPOIEAYP OICHUBAHUS PE3YJIbTATOB O0YUEHUS C IIOMOIIBIO OIIEHOYHBIX CPEJICTB B
COOTBETCTBUU C paboyeil mporpaMMoi JUCIUILIHHBL.

HaumenoBanwue
OLEHOMHOTO Onucanust mporeTyphl MPOBEICHNS KOHTPOJIBHO-OLIEHOYHOTO MEPONPUATHS U TIPOIIEAYPHI
OIICHUBAHMS PE3YJIbTATOB O0YUCHHUS
cpeacTBa
TectupoBaHue IPOBOJIUTCA IO pe3yJibTaTaM OCBOSHHUS TEM WJIM Pa3ZesioB JTUCUUIIMHBI WIH
[0 OKOHYAHUIO €€ M3Y4YeHHUs BO BpeMs MpPAKTHUECKUX 3aHATUH. Bo Bpems mnpoBeneHusd
TectupoBanue TECTUPOBAHHUSI TOJIb30BAaThCA YyUYeOHUKAMHU, CIPABOYHMKAMH, KOHCIIEKTaMH JIEKIUH,
(KOMMBIOTEPHBIE TeTpajsIMU JUJIsl NIPaKTUYECKUX 3aHATUN He paspelneHo. lIpemonaBarens Ha NMpakTHUECKOM
TEXHOJIOTHH) 3aHATHH, TPEANISCTBYIONIEM 3aHSATHIO MMPOBENICHUS T€CTa, JOBOJIUT JI0 O0YJAIOIIUXCS: TEMBI,

KOJIMYECTBO 3aJJaHUM B TECTC, BPEMSA BBIIIOJIHCHUA. Pe3yJ'IBTaTBI TCCTUPOBAHWA BUIHBI
06y‘la}OH.IGMYCH Ha KOMIIBIOTEPEC Cpa3y MOCJIC MPOXOKACHUA TECTA

3ammra 1ab0paTOpHBIX PabOT MPOBOAMTCS BO BpeMs JaOOpaTOpHBIX 3aHATHH. Bo Bpems
MPOBEICHUs 3alIMThI J1abOpaTOpHOil PabOTHI MOJIL30BATHCS YUEOHHKAMH, CIPAaBOYHUKAMHU,
KOHCIIEKTaMH JIEKI[MH, TETPAJIMHU HE Pa3pelIeHo.

I[IpenonaBareis Ha J1abOPaTOPHOH paboTe, MpeIISCTBYIOMEH 3aHATUIO IPOBEACHHS 3aIl[UThI
71abopaToOpHON PabOTHI, JOBOAMT A0 OOYYAIOLIMXCS: HOMEp 3allHIlaeMOW J1abopaTopHOM
paboThI, BpeMs Ha 3aIuTy 1abopaTOpHOIT paboTHI.

[penonaBaTens HHGOPMHUPYET 00YIAIOLIMXCS O pe3yJIbTaTax 3alluThl Ta00PaTOPHOI paboThI
cpasy Ioclie e¢ KOHTPOJIbHO-OLCHOYHOT'O MEPOIPHSATHS

JlaGoparopnas pabota

I[J'ISI opraHusalii M MPOBCACHUA HpOMe)KyTOQHOﬁ aTrTeCcrallui COCTaBJIAKOTCA THIIOBBIC
KOHTPOJIbHBIE 33JJaHUS I MHBIE MaTepHalibl, HEOOXOMMBIE JJIsl OLIEHKH 3HAHHUM, YMEHUH, HAaBBIKOB
U (MJIK) OTBITa IEATENbHOCTH, XapaKTePU3YIOLINX 3Tanbl (OPMUPOBAHUSI KOMIIETEHLIUH B IIpoliecce
OCBOEHMS 00pa30BaTEIbHON MPOrpaMMBbI.

HepequL TECOPECTUYCCKHUX BOIIPOCOB M THUIIOBBIC IMPAKTUYCCKUE 3aJJaHUA PA3HOTO YPOBHMA
CJIO)KHOCTH JJISl TIPOBEJICHHs] NMPOMEXKYTOUHOI aTTecTaluy oOydaroluecs MOJy4yaioT B Hayaje
ceMecTpa d4epe3 JJIEKTPOHHYI0 HH(OpMalnoHHO-o0pa3zoBarenbHyo cpeny Mpl'YIIC (imunsiii
KaOMHET 00yJaromerocs).

Onucanue npoueayp nNpoBeAeHUs MPOMEKYTOYHOM aTTecTalluM B (popme 3ayera
U OLICHMBAHUS Pe3yJIbTaTOB 00y4YeHH s
[Ipn mpoBeneHHMH NPOMEXYTOYHOW aTTecTalMu B (opMe 3ayeTa MpernojaBaTelib MOKET
BOCIIOJIb30BAaThCS PE3YIbTaTAMM TEKYLIETO KOHTPOJIS YCIIEBAEMOCTHU B TeueHue cemectpa. C Lenbro



HCIIOJIb30BAaHUsl PE3yJIbTAaTOB TEKYIIETO KOHTPOJS YCIIEBAEMOCTH, IMpernojaBaTeslb MOACUNUTHIBACT
CPEIHIOI OIICHKY YPOBHsS C(HOPMHUPOBAHHOCTH KOMIETCHIMA OOydaromerocs (CyMMma OILEHOK,
MOJIyYEHHBIX 00YUYaIOUIMMCS, IEIUTCS HA YHUCIIO OIICHOK).

HIkana u KpuTepuu OLleHUBAHUS YPOBHS ¢POPMUPOBAHHOCTH KOMIIETEHIMI B pe3yJjbTarte
HU3yUYeHHsl JUCHUIJIMHBI IPU MPOBeIeHUH MPOMEKYTOYHOM aTTeCTAIlUN
B hopMe 3a4eTa MO pe3yJbTATaM TeKYLIero KOHTPOJIsi

(663 JOMOJHHUTECJABHOI'O aTTECCTALIMOHHOT' O I/ICHLITaHI/Iﬂ)

Cpennsist OLleHKa ypOBHSI

c(hOpMUPOBAHHOCTH KOMITCTCHITII [IIxana oueHnBaHus

10 Pe3yJIbTaTaM TEKYIIeT0 KOHTPOJIS

Ouenka He wMenee 3,0 W HeT HH  OJHOH

HEYJOBJICTBOPUTEIFHOW  OHEHKH 10  TEKyIIeMy «3aYTCHOY
KOHTPOJIIO

Onenka wmenee 3,0 wim Todyd4eHa XOTS OBl OfHA

HEYJOBJICTBOPUTEINIbHAS OIIEHKA TI0 TEKyIIeMy KOHTPOJIO

«HEC 3a4YTCHO»

Ecnu ouenka ypoBHs c(HOpMUPOBAHHOCTH KOMIIETEHIIMI OOYyYaromierocsi He COOTBETCTBYET
KpUTEPHUSM TIOJTy4YeHHUs 3adera O0e3 JIOMOJHHUTEIBHOIO AaTTeCTAllMOHHOTO HCIBITaHUs, TO
MIPOMEXKYTOUHAsI aTTecTalus MPoBOAUTCS B (opMe coOeceAoBaHUs MO MEPEYHI0 TEOPETHUECKUX
BOTIPOCOB M THUTIOBBIX MPAKTUYCCKUX 33/1a4 WU B OPME KOMITBIOTEPHOTO TECTUPOBAHMSL.

[IpomexyTouHas arrectanus B ¢popMe 3a4eTa ¢ MPOBEICHUEM aTTECTAMOHHOTO MCHBITAHUS
MIPOXOJUT HA MOCJIEIHEM 3aHATHUHU 10 JUCIHIIINHE.

[Ipyn mpoBeneHUM MPOMEXKYTOUYHOM aTTecTallud B (OpME KOMIBIOTEPHOTO TECTHPOBAHUS
BapHaHT TECTOBOTO 3adaHus (POpMHUPYETCs U3 POH/IA TECTOBBIX 3aJaHHUM 110 TUCITUILINHE CITyIaiiHbIM
o0pa3om, Ho ¢ ycroBueM: 50 % 3aganuii JOIKHBI OBITH 33JaHUAMU OTKpBITOTO TUMA U 50 % 3amanuit
— 3aKPBITOTO THUIIA.



