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1. Poub JucHUNINHBI «Mmcponpoueccopnaﬂ TEXHUKA H CPEACTBAa aBTOMaTU3allMHu» B (l)OpMHpOBaHI/II/I KOMIIeTeHIIMii BBIIIYCKHHKA:

Koll CocrasJjsiiomue pe3yibTaTOB OCBOCHUSA (lIeCKpl/ll'lTopbl KOMHeTeHHHﬁ)
KOMIIETCHIIHH HaumeHnoBanue koMmeT CHIHH
Kon HanmenoBanue
IMK(Y)-4 | CnocoGeH yuacTBOBaTh B IIOCTAHOBKE [IK(Y)- | Brageer HaBbIkamMu pa3pabOTKH MUKPOIIPOLIECCOPHBIX
1elnel npoekra (porpamMmmsl), €ro 3ajayd 4B6 CPEZCTB U CUCTEM aBTOMATU3allUH, KOHTPOJIS,
IIPY 3a/IaHHBIX KPUTEPUSX, LETEBBIX JMarHOCTUKH, UCIIBITAHUH.
GYHKIMSIX, OTPAaHUYCHUSX, pa3pabOTKe
CTPYKTYPBI €r0 B3aUMOCBSI3€EH,
OIpeIeIEHUH IPUOPUTETOB PELICHHUS
3a71a4 € y4€TOM IIPaBOBBIX H ITK(Y)- | Ymeer pazpabaTbiBaTh MUKPOIIPOLIECCOPHBIE CPEACTBA
HPaBCTBCHHBIX aCIICKTOB 4VY6 Y CUCTEMBbI aBTOMATU3aLUuU, KOHTPOJIS, AUATHOCTUKH,
npoeCCUOHATIBHOM 1EATEIbHOCTH, B WCIIEITAHMIL
pa3paboTKe MPOEKTOB U3/AEIHIA C yIeTOM
TEXHOJOTMYECKHUX, KOHCTPYKTOPCKUX,
OKCILTyaTallMOHHBIX, SCTCTHICCKHX, ITIK(Y)- | 3HaeT OCHOBBI CUCTEMOTEXHHUKH, MUKPOIIPOLIECCOPHON
SKOHOMHHCCKHIX 1 YHPABICHICCKIX 436 TEXHUKH, TEJIEMEXaHUKH, Ha3HAYCHHE, YCTPOHUCTBO U

napaMeTpoB, B pa3pabOTKe MPOEKTOB
MOJIEPHU3ALUN JIEUCTBYIOIINX
MIPOU3BOICTB, CO3aHUH HOBBIX, B
pa3paboTKe CPEeCTB U CUCTEM
aBTOMAaTHU3allu1, KOHTPOJISI, TUarHOCTUKH,
WCIIBITAaHUH, YIIPaBIEHUS MIPOIIECCaMH,
JKU3HEHHBIM LIUKJIOM MPOAYKIIMH U €€
KayeCTBOM B COOTBETCTBHH C
TEXHUYCCKUMU 3aJaHUSIMH U
HCIIOJIb30BAHUEM CTaHJIAPTHBIX CPE/ICTB
aBTOMATH3aI[UU PACUETOB U
MIPOEKTUPOBAHUS

HOPUHIUIBI paOOTHl KOHTPOJIBHO-U3MEPHUTEIbHBIX
puOOpPOB, AMArHOCTUYECKOTO 000PYAOBAHUS U
MHCTPYMEHTOB; TEXHUKY DPa3pabOTKU
MHUKPOIPOLIECCOPHBIX CPEJICTB U CUCTEM
aBTOMAaTHU3aI1H, KOHTPOJISI, TUArHOCTUKH, UCIIBITAHUH.




DjIeMeHT

CocraBisiionue pe3yJibTaTOB OCBOCHHUSA (neclcpun'ropu KOMHeTeHIﬂlﬁ)

00pa3oBaTeJbLHOM Kon
nporpamMmmMmbl Cemecrp KOMITETCHIINH HanmeHoBaHue KoMIeTeHIIMH
(AMCUHUILIIMHA, Kog HaumeHoBanue
npaktuka, 'MA)
Muxkponporuecc 5 [TK(Y)-7 | Cnocoben yuacTBOBaTh B pa3padoTKe [TIK(Y)- | Bnameer KOMIOBIOTEPHBIMU METO/IaMU cOOpa, XpaHEHUS U
OpHasl TEXHUKA IIPOEKTOB 110 aBTOMATHU3aLUU 7B4 00paboTku nH(pOpMaIMK; HaBBIKAMH MPAKTUYECKOTO
U CpEICTBa MPOU3BOJICTBEHHBIX U TEXHOJIOTHUECKUX MCIOJIb30BaHUsI 0a30BBIX HHCTPYMEHTAIBHBIX CPEJICTB
aBTOMaTHU3aLUU IIPOLIECCOB, TEXHUYECKUX CPENICTB U MOJJIEPKKH CHUHTE3a U SKCIUTyaTallud COBPEMEHHBIX
(mponiosKEHHE) CHUCTEM aBTOMATHU3aLUU, KOHTPOJI, ACY TII, B TOM 4ncie NpOrpaMMHUPYEMBIX
JMAarHOCTUKH, UCIIBITAHUM, YIIPABICHUS MHUKPOIPOLIECCOPHBIX KOHTPOJIJIEPOB OTEYECTBEHHOTO U
MPOLIECCAMH, KU3HEHHBIM IIUKIIOM 3apyO€KHOTO MPOU3BOJICTBA, SI3HIKOB
MIPOJIYKLIUU U €€ KaueCTBOM, B nporpammupoBanus ctangapra [EC 61131-3, SCADA-
MIPaKTUYECKOM OCBOCHUU U naketoB, OPC cepBepos.
COBEPILECHCTBOBAHUU JAAHHBIX IIPOLIECCOB, [TK(Y)- | YMeeT ocymecTBIsITh BBIOOP COBPEMEHHBIX
CpPEJIICTB U CUCTEM 7Y4 TEXHUUYECKHUX CPEACTB aBTOMATU3ALIMU, HAXOJIUTh
s¢(heKkTUBHBIE TOIXOAbI K TOCTPOCHUIO CUCTEM
MIPOMBIIIICHHOM aBTOMATHU3aIlMU U IPUMEHSThH Ha
MPAKTUKE, pa3pabOTKU CUCTEM YIPaBICHUS
TEXHOJIOTMYECKUMH IIpoLieccaMy Ha 6a3e COBPEMEHHBIX
texHoyiorui, Bkimodas OPC u SCADA , HaxoauTh 1
HCII0JIH30BaTh HAYYHO-TEXHUYECKYIO HH(OpMAIHIO B
UCCIeTyeMOl 00JIacTH U3 Pa3IMYHBIX PECYpPCOB,
BKJIFOYAsi HH(OOPMAIUIO HA aHTJIMICKOM SI3BIKE.
ITIK(Y)- | 3Haer coBpeMeHHbIE TEXHHUECKHUE CPECTB
734 aBTOMAaTHU3allUY, B TOM YHCIIE, CPEICTB U3MEPEHUs

TE€XHOJIOTHYECKHUX ITapaMeTPOB, IPOMBIIIEHHBIX
KOHTPOJJIEPOB U MCTIOJIHUTEIbHBIX YCTPOICTB,
OCHOBHBIE IIPUHIIUIIBI alIIapaTHO-IIPOTPAMMHOMN
opranuzaiu coppeMeHHbIX ACY TII; moaxoasr k
IIPOEKTUPOBAHUIO CUCTEM JIaHHOTO KJ1acca;

(G yHKIIMOHAJIbHBIE BO3MOXKHOCTH CIIELUaTU3UPOBAHHbIX
nporpaMMHbIXx SCADA n OPC-TexHoI0THIO pa3padoTKu
OTKPBITBIX CUCTEM; TPOMBIIIIIEHHbIE HHTEP(ENCHI U
ITPOTOKOJIBI ITEpeIadu JTAHHBIX




Iloka3aTesn M MeTOAbI OLIECHUBAHUA

IlnanupyemMble pe3yIbTaThl 00yYeHHS 10 TUCHHILINHE

Koa koHTpo.mpyemoii
KOMIeTeHInN (UJIH ee

HaunmeHnoBanue pa3aeaa
JAUCIHHUILTHHBI

MeToabl OLeHNBAHUS
(O1IeHOYHbIE MEPOTIPHATHS)

Kon HanmenoBanue yacrh)

P/I-1 | Pa3pabarbiBaTh cpeicTBa aBTOMATH3AI[UU, KOHTPOJIS, [K(Y)-4 Moayas 1. 3amura JJabopaTOpHBIX padboT
JTUArHOCTUKYU M MCIIBITAHUMA Ha 0ase MK (Y)-7 MuxkpornpoiieccopHas 3amura NpakTHYECKHX paboT
MUKPOIPOLIECCOPHBIX KOHTPOJIIIEPOB. TEXHHKA Kontposbhbie paboTst

PJI-2 | Pa3pabarbiBaTh KOHTPOJIbHO-U3MEPUTEIIBHBIC IMK(Y)-4 Moxayas 2. 3amura 1a00paTOpHBIX paboT
puOopsI Ha 0a3e MUKPOIIPOLIECCOPHBIX CPENICTB, IK(Y)-7 CpencTsa aBTOMaTH3alMy | 3aLIUTa IPAKTHICCKUX PaboT
OCHOBAaHHBIC HA HOBBIX IIPUHIMUIIAX U3MEPEHUS, KontposbHbie paGoTer
COBEpPIIEHCTBOBATH CYIIECTBYIOIINE CIIOCOObI
M3MEPEHUS TEXHOJOTMYECKUX NTapaMeTPOB.

3. Ikajaa oueHNBaAHUA

[Topsiokx opraHu3anyy OLEHUBAHUS PE3yJIbTaTOB O0OyUEHUSI B YHUBEPCUTETE PETIAMEHTUPYETCS OTJEJIbHBIM JIOKaJIbHBIM HOPMaTUBHBIM aKTOM —
«Cucrema OLIEHUBaHUS pe3yabTaToOB 00ydyeHus: B TOMCKOM MOJIMTEXHUYECKOM yHHBepcuTeTe (Cructema olleHUBaHMs)» (B IEHCTBYIOIIEH peIaKiiu).
Hcnonp3yercs OanabHO-pEeMTUHIOBasl CHCTEMa OLICHUBAHHUS pe3yibTaToB oO0ydeHus. MToromast olieHKa (TpaJMLMOHHAs W JIMTEPHAas) MO BUIAM
yueOHoil nesrenbHOcTH (M3ydeHue nucuumind, YHUPC, HUPC, kypcoBoe NpOeKTHpOBaHUE, MPAKTHKH) OIpeIenseTcs CyMMOW OajuioB 1o

pe3yibTaTaM TeKYIIEro KOHTPOJIS U MTPOMEKYTOUHON aTTeCTalluu (MTOroBasi peMTHHTOBas OlleHKa - Makcumym 100 GamioB).




PacrnipeniesieHre OCHOBHBIX U JOIOJIHUTENBHBIX OaJlJIOB 3a OLEHOYHBIE MEPONPUSTHSI TEKYIIEr0 KOHTPOJS M INPOMEKYTOUHOM aTrTecTaluu
YCTAaHABJINBAETCS KaJICHIAPHBIM PEUTHHI-IUNIAHOM JUCLIUILINHBL.

PeKOMeHHyeMaH mKajia Jjsi OTACIIbHBIX OICHOYHBIX Meponpmm/lﬁ BXOAHOI'O U TCKYIICT'O KOHTPOJIA

%o BLINIOJTHEHUS

CooTBeTCTBHE TPAAUIIMOHHOM

OmnpenesieHue OLEeHKU

3a/1aHUA OlIeHKe
90%+100% «OTIM4HO» OTiinuHOE MOHMMAHKE IIPEIMETA, BCECTOPOHHUE 3HAHMSI, OTJINYHBIE YMEHUS U BJIAJIECHUE ONBITOM
MPAKTUYECKOH IeATEIILHOCTH, HEOOXOAUMBIE PE3YNIbTaThl 00y4eHUs C(HOPMHUPOBAHBI, UX KAYECTBO
OLIEHEHO KOJMYECTBOM 0aJlIOB, OJIM3KUM K MAaKCUMAJIbHOMY
70% - 89% «Xoporo» JIOCTaToOuHO MOJTHOE MOHUMAaHUE MPeAMEeTa, XOPOIINe 3HAaHUSL, YMEHHSI U OTBIT IPAKTUYECKON
JesITeTbHOCTH, HEOOXOTUMBIE Pe3yIbTaThl 00ydeH!s CPOPMUPOBAHBI, KAYECTBO HU OAHOTO U3 HUX
HE OLICHEHO MUHUMAaJIbHBIM KOJMYECTBOM 0OAJIOB
55% - 69% «Y 10BIL» [IpuemiieMoe noHMMaHue MPEAMETA, YIOBIETBOPUTEIbHBIEC 3HAHUS, YMEHUS U OIBIT IPAKTUYECKON
NesITeIbHOCTH, HEOOXOIUMBbIE Pe3yJIbTaThl 00yueHHUs c(hOPMUPOBAHBI, KAUECTBO HEKOTOPBIX U3 HUX
OLIEHEHO MHHUMAJIBHBIM KOJINYECTBOM 0aJIOB
0% - 54% «Heynosi.» Pe3ynbTaThl 00y4eHUs1 HE COOTBETCTBYIOT MUHUMAJIBHO JOCTATOYHBIM TPEOOBAHUIM
IIIxana s OLIECHOYHBIX MEPONPUATHM dK3aMEHA
° CooTBeTCTBHE
% BBINOJHEHUsSI | JK3aMeH, .
sananmii skzamenal  Gam TPaAMIHOHHOMT Onpenenenue oeHKH
OLICHKe
90%+100% 18 +20 «OtauuHo» | OTIIMYHOE MOHMMAHUE IIPEeIMEeTa, BCECTOPOHHHUE 3HAHMS, OTJINYHBIE YMEHUS U BJIaJIEHUE ONBITOM
MIPAKTUYECKOH JIeATEIbHOCTH, HE00X0AUMBIE PE3yJIbTaThl 00yUeHUsI CHOPMHUPOBAHBI, UX Ka4ECTBO
OILIEHEHO KOJMYECTBOM 0aJUIOB, OJIM3KMM K MAaKCUMAIIbHOMY
70% - 89% 14+17 «Xopomo» JlocTaTOYHO MOJIHOE IOHUMAaHUE MPEAMETa, XOPOIINE 3HAHUS, YMEHHUS U OTBIT MPAKTUYECKOM
NesITeIbHOCTH, HEOOXOIUMBIE Pe3ybTaThl 00ydeHUs! cC(POPMUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX
HE OIIEHEHO MUHUMAJIbHBIM KOJIMYECTBOM 0aJIOB
55% - 69% 11+13 «Y 1OBIL» [IpuemiieMoe NoHMMaHKE NPEAMETA, YIOBIETBOPUTEIbHBIEC 3HAHUS, YMEHUS U OIIBIT IPAKTUYECKON
NEesTeNIbHOCTH, HE0OXOIUMbIE PE3yIbTaThl 00yueHUs: CHOPMUPOBAHBI, KAUECTBO HEKOTOPBIX U3 HUX
OLIEHEHO MUHUMAJIbHBIM KOJINYECTBOM 0aJlIOB
0% - 54% 0-+10 «Heynosn.» | Pe3ynbraThl 00y4eHHsI HE COOTBETCTBYIOT MUHUMAJIBHO JOCTATOYHBIM TPEOOBAHUSM




[kana asst OLIEHOYHBIX MEPOIIPHUATHIA U (P HEPSHIIUPOBAHHOTO 3a4eTa / 3aueTa

Crenensn
chopMupoBaHHOCTH CoorBeTcTBHE
Bana . OnpeneJienne oneHKH
pe3yabTaToB TPaAHUIHNOHHOH OLICHKE
00yueHnst
90% + 100% | 90 + 100 «OT1IaHOY OTMyHOE TOHUMAaHHE MTPeIMETa, BCECTOPOHHUE 3HAHUSA, OTIMYHBIE YMEHHUS U BIIAJICHUE OTBITOM MPaKTHIECKON
JeSITebHOCTH, HEOOXOIUMBIE PE3YIbTaThl 00ydeHHs ChOPMHUPOBAHBI, NX KAYECTBO OLIEHEHO KOJIMYECTBOM 0aJlIoB,
OJIM3KUM K MAaKCUMaIIbHOMY
70% +89% | 70+ 89 «X0po1Io JlocTaToyHO NMOTHOE IOHUMAaHUE MpeIMeTa, XOPOLINE 3HaHUS, YMEHHS U ONBIT MPAKTUYECKON IeATENbHOCTH,
HEO0XOIUMBIE Pe3ybTaThl 00ydeHus chOPMHUPOBAHBI, KAYECTBO HU OAHOT'O U3 HUX HE OLICHEHO MUHUMAJIbHBIM
KOJINYEeCTBOM 0ajlioB
55%+69% | 55+ 69 «Y OBIL.» [Ipuemnemoe noHHMaHuUe NpeIMETa, YIOBIETBOPUTENIbHbIE 3HAHNUS, YMEHUS U OIBIT NPAKTUYECKON AeATeIbHOCTH,
HEO0XOIUMBIE PE3yJIbTaThl 00yUeHHUS CPOPMHUPOBAHBI, KAUECTBO HEKOTOPHIX U3 HUX OILICHEHO MUHUMAJIbHBIM
KOJINYECTBOM 0ajIioB
55% +100% | 55+ 100 «3a4TeHO» Pesynprarel 00y4eHNsI COOTBETCTBYIOT MHHUMAJIBHO JIOCTATOYHBIM TPEOOBAHHUSIM
0% + 54% 0+54 «Heynosn.»/ | Pe3ynbprarsl 00yueHHs HE COOTBETCTBYIOT MUHUMAJIBHO JOCTATOYHBIM TPEOOBAHUSAM

«He 3auTeno»

4. IlepeyeHb TUNOBBIX 3a1aHUI

OueHo4HbIe MEPONPHSITHS

IIpuMepsbl THNOBBLIX KOHTPOJILHBIX 32IaHHI

1. TK1 — 3ammra pe3ynbTaToB
nabopaTopHoOil paboThI

Tembl 1abOpaTOPHBIX PadOT:

CpencTBa 1 ciocoObl U3MEPEHUs TeMIIEpaTyphl.

CpenctBa u criocoObl U3MEPEHUS JaBICHUSI.

JIBYXTIO3UIIMOHHBIN perynarop Temieparypbl. CiocoObl MOBBIIIEHUS TOYHOCTH PErYJINPOBAHUS
CpenctBa 1 ciocoObl U3MEPEHUSI YPOBHSI.

CpenctBa mpeoOpa3oBaHUs CUTHAIIOB.

DIIEKTPOMarHuTHBIE pelie.

VYnpasienue TpéxdazHbIM JIeKTPONpUBOAOM. HM3yueHne MeTo0B U CpesICTB YIPaBICHUS.
WNHaykTuBHBIN TpeoOpazoBaTeb NepeMenieHusl.

[Iporpammupyemblie pene B 3ajadyax aBTOMaTH3aIMH.

0. ABapuiiHbIE BKJIIOUATEIIN pe3epBa

e S S I e e

Bomnpocsr:




OueHouHbIe MEPONIPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUI

1. Tlo uzydueHHOMY B pe3ysibTaTe padOThl MaTepHAIy
2. Ilo nomyuyeHHBIM pe3ybTaTamMm

TpeOoBaHus U pEeKOMECHIAIINH:
1. BeImonHEHHE OTYETA M COOTBETCTBUE (DOPMATHHBIX TPEOOBAHUMN K MTOJIOOHOMY JJOKYMEHTY.
2. CoOTBETCTBHE OTUETA 3aJ]aHUI0 HA JTAOOPATOPHYIO padoTy.
3. VYcrpaneHue ommOOK U HEJOYETOB.

TK?2 — 3amuTa pe3yibTaToB
MPAKTUYECKUX paboT

TeMbl TPaKTUYECKUX 3aHITHI:

1. Ananu3 v CUHTE3 JIOTHYECKUX (PYHKIIHA, UX IPUBEACHUE K 3aIaHHOMY 0a3ucy.
MuHUMH3ALKS JIOTHYECKUX BbIPaXKECHUM.
AHanu3 ¥ CHHTE3 JIOTHYECKUX (DYHKIUH C MPUMCHCHHEM JJICMEHTOB KOMOMHAIIMOHHOMN JIOTHKHU
Peanuzanus nornueckux Gpynkuuii Ha Mmukpocxemax TTJI KMOII noruxwu.
JnarpamMmbl pabOTHl OCHOBHBIX KJIACCOB TPUITEPOB. AHAIN3 U CHHTE3 TPUTTEPHBIX CXEM.
CuHTe3 M anmnapaTHasl peajiu3alus AeTEPMUHUPOBAHHOTO KOHEYHOTO aBTOMATA.
AnmnaparHas peanuzauus pa3nuuHbix THos LHAIT u ALIIT
Opranu3zanys nporpaMMsbl. Y CIOBHBIE U O€3yCIIOBHBIC TIEPEXOIBI.
Opranuzanus 1 paboTa ¢ npepbIBaHUSIMHU.

10 Pabota ¢ nepudepueit MUKpOKOHTpOILIEpA.

11. YcrpoiicTBa HHAMKAIIUNA U OTOOPasKEHHUS.
Bompocsr:

000NN U AW

1. Tlo u3yyeHHOMY B pe3yabTaTe pabOThl MaTepHaIy
2. Tlo nomyueHHBIM pe3yJibTaTaM.

TpeboBaHus U PEKOMEH AU U:
1. BrlImonHEeHNE OTYETA M COOTBETCTBHE (POPMATBLHBIX TPEOOBaHUH K TOJOOHOMY TOKYMEHTY.
2. CooTBeTcTBHE OTYETA 33/IaHUIO HA PabOTYy.
3. VYcrpaHeHue omMOOK M HEJJOUETOB.

Konrtponbnas padora Nel

Bomnpockl Ha KOHTPOJIBHYIO paboTy:
1. EcrecTBeHHBII CUTHAI.
PaboTtocnocobHOCTh ycTpoiicTBa (rpaduyeckoe mosicHeHne padboToCIIOCOOHOCTH).
CMBICT IPUHIINTIA arPeraTHPOBAHMSL.
[Tpumepb! YHUPHUIUPOBAHHBIX CUTHAJIOB TOKA U HANIPSKEHHUS.
Kaxk moapaznensrorcs cpencrsa ['CII B 3aBUCHMOCTH OT OKPYXAIOMIEH Cpeabl?
1 xkrc/cM2 = klla (momyckaercst OKpyrJieHue).

AN




OueHouHbIe MEPONIPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUI

7. Ha uéMm ocHOBaH MPUHLUI PabOTHI )KUJKOCTHOIO MaHOMETpa?

8. IlepeuncnuTe 4yBCTBUTEIBbHBIC FIEMEHTHI 1e(hOpMAIIMOHHBIX MAaHOMETPOB.

9. Kakoii Bua uMeeT ceueHne MaHOMETPUUYECKOI TpyOKu?

10. HazHavyenue TpuOKO-CEKTOPHOTO MEXaHU3Ma.

11. B yeM 3akmimrogaeTcst TEpMOIICKTpUISCKU D PeKT?

12. Cnioco6s1 kommnencanmu TepmMo/IC, coznaBaemMoii cBOOOAHBIMH KOHIIAMU TEPMOIIAPHI.

13. Yto siBNIsieTCS Mepoil TeMIiepaTypbl IpyU U3MEPEHUH €€ C TTOMOIIbI0 HEYPaBHOBEUIEHHOI0 MOCTa?

14. Ha 4yém OCHOBaH NMPUHIIHUII JEHCTBUS MTUPOMETPOB?

15. Kak Ha3bIBalOTCA TEXHUYECKUE CPEACTBA JIJIsl U3MEPEHUS KOJIMYeCcTBa BeliecTBa?

16. IlpuBenuTe npuMepsl CykKaroIlUX YCTPOUCTB.

17. IlpuHuun AecTBUS KOHAYKTOMETPUUYECKUX YPOBHEMEPOB.

18. Kak kiraccupuuupyroTcsi CMECH 110 KOJIMYECTBY KOMITIOHCHTOB?

19. Kakue cMecu Ha3bIBarOTCS TICEBIOOMHAPHBIMU?

20. Ha xakue ctaauu pa3ouBaeTcs MpoLecc M3MEPEHHs COCTaBa MHOTOKOMITIOHEHTHOM ra30BOM
cmecu?

OHeHKa BJIAICHUS MATCPpUAJIOM B paMKax pas3aciia Kypca.

KonTponbnas padorta Ne2

Bonpocel Ha KOHTPOJIBHYIO padoTYy:

OrieHKa BJIaICHHUs] MAaTEepUAJIOM B paMKax Kypca.

BrinosiHeHUE KypcoBOro
IpoeKTa

BeltontHEHNE KypCOBOTO MTPOEKTA.

KypcoBoil mpoekT 10ikeH MpeacTaBIsTh cO00 MUCBMEHHYIO CaMOCTOSITENbHYIO Y4eOHO-
UCCIIEI0BATEILCKYIO Pa0OTY CTYIE€HTA, IIOCBALICHHYIO OJJHOMY M3 IIUPOKO PACIPOCTPaHEHHBIX
CIOCO0OOB U3MEPEHNUS PACXOA0B KUIKUX U Tra3000pa3HbIX Bpea — U3MEPEHHE METOI0M NIEPEMEHHOTO
repenaja Ha CyXaroleM ycTporcTse. [IpoekT CiyUT XOpOIIHMM MPUMEPOM 3aKpEIICHUS
TEOPETUYECKUX 3HAaHUHN U MIPAKTUYECKUX HABBIKOB IPU PEIIEHUN KOHKPETHBIX 3a/a4, a TAK)KE YMEHUH
AQHAJIMTUYECKU OLIEHUBATh, 3aIIUIIATh U 00OOCHOBBIBAThH MOJYyYEHHBIE PE3YJIbTATHI.

HcxoaHbie JaHHbBIE K KYpCOBOMY IPOEKTY 0()OpMIIEHBI B BUJIE OTAEIBHOTO TOKYMEHTA U
pa3MelleHbl Ha IEPCOHAIBHOM caiTe npenogasarens. McxoiHble JaHHbIE BKIOYAIOT BCIO
He00X0IMMYI0 UH(OPMAITUIO JJIsl BBIMOJIHEHUS PabOThlI.

DK3aMeH

TeOpeTI/IquKI/IC BOIIPOCHI HA 9K3aMCH:

[Tpumep Ounera:




OueHouHbIe MEPONIPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUI

Buier NeX
1. KonuuectBa u pacxo/isl BemectBa. O0BEMHBIE M CKOPOCTHBIE CUETUHKH.
2. Anmaparnas peanuzanus paznuunbix Tunos HAIT u AL

MeTtoauyeckue yKkazaHus 10 Npoueaype OLeHNBaHUA

OueHoYHbIC MEPONPHATHS

IIpoueaypa npoBeaeHusi OLIEHOYHOI0 MePONPHATHS M HEOOXOAMMbIe MEeTOIMYECKHE YKA3aHUS

3amuTa 1a00paTopHBIX padboT

Ha caiite npenonaBarensi, 00OeCHeUMBAIOIIEr0 IUCIHUILINHY, B pasfene «YdueOHbIe 3aJaHus»
pa3MeleHbl 331aHus K JIA0OPaTOPHBIM padOTaM M METOAMYECKUE PEKOMEHIAIUHU TI0 UX BBIOJHEHHIO.
Jyist TOrO, 4TOOBI MPUCTYIHUTH K BBITOJHEHUIO PabOTHI CTYICHT IOJIyYaeT JOIMYCK — cOOeceOBaHUE C
MPETo/IaBaTelIeM 110 TEME BBITIOTHIEMOM paboThI.

Pabota BeimosHseTCS B 1Ta0OpaTOPHH HAa OPUTHHAIBHBIX CTEHJIaX B Yachl J1a0OPATOPHBIX 3aHITUH
U TOATOTaBIMBAE€T OTYET O BBHIMOJHEHHOW pabore. OTueT, B KOTOPOM H3JAralmoTcsi IOJY4YEHHBIE
PE3YIbTAThI, NPUBOAATCA BCC HGO6XO[[I/IMI)IC PaCUCTHhI, I‘pa(bI/IKI/I, BbIBOAbI, OTBETHI HAa KOHTPOJIbHBLIC
BOIIPOCHI, 320J1arOBPEMEHHO MTPEICTABIISACTCS HA MPOBEPKY MpernoaBaTeino. [Ipu BeISBICHUN OMMOOK U
HEJI0YETOB MPOU3BOJIUTCS HMX ycTpaHeHwe. Ha 3ammre oTueTa CTYACHTY MOTYT 3aJaBaThCsl JIFOOBIE
BOIIPOCHI IO TEME J1A00PaTOPHOM pabOTHI.

3amuTa NpakTUYecKux padboT

Ha caiite mpemnonaBarens, o0ecreunBarONIero AWCIUIUIMHY, B pas3fiene «YdeOHbIe 3aJaHusy
pa3MelieHbl 3aJaHus K MPaKTUYECKUM paboTaM U METOUYECKHEe PEKOMEH/IAIUHU TI0 UX BBITTOJIHEHHUIO.

CryaeHT BBITIOJIHSAET padoTy U MOATOTABIMBAET OTYET O BBHIIIOJIHEHHOU padoTte. B pamkax 3amuThl
paboThI CTYIEHT JEMOHCTPHUPYET MOTYYSHHBIE Pe3yIbTaThl, @ TAKXKe MOATOTOBIEHHBINH oT4eT. CTyAeHTY
MOTYT 3aaaBaTbCd BOIMPOCHI IO IMOJTYYCHHBIM PE3yJIbTaTaM. HpI/I BBISIBJIEHUU OIIHMOOK U HEAOYYCTOB
CTYJICHTOM IPOU3BOAMUTCS UX YCTPAHEHHE.

KoHnTpoibHble paboThl

[TpoBepka 3HaHUI JTEKITMOHHOTO MaTepHaja U MaTeprasa, BHIHECEHHOTO Ha CAaMOIOTOTOBKY.

Pabota BeImonHseTcs B BUJIe TecTa. Kax /bl CTyeHT oayJaeT 3a1anue, cocrosiee u3 20-25
BOTIPOCOB, OXBATHIBAIOINX OCHOBHBIE TEMBI JICKIIMOHHOTO Kypca U CaMOCTOSTETLHON paOOTHI.
[Tpoa0KUTENTLHOCTS KOHTPOJIbHOW paboThl He Ooree 20 MUHYT.

ITpu mpoBepKe olleHNBaeTCs MPABUIHLHOCTH OTBETA.

BrinosiHeHue KypcoBoro
MpOeKTa

KypcoBoii mpoeKT J0KeH coiepKaTh paCueTHO-MOSCHUTENbHYIO 3aMCKY U Ipa)uuecKyro YacTb.
B cooTBercTBHY € OOIIEMHCTUTYTCKUMHU TPEOOBAaHUSAMU 00BEM HEITPAaBOMOYHOI'O 3aMMCTBOBAHUS
pe3yabTaToB pabOThI IPYTHX aBTOPOB JIJIsl KYPCOBBIX MPOEKTOB HE JI0JDKEH MpeBbImaTh 15%.




OueHouHbIe MEPONIPHATHS

Hpoueuypa MPOBEICHNS OLICHOYHOI'0 MEPONPUATUA W Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

JUJ1s1 BBIIIOJTHEHUSI KYPCOBOI'O IIPOEKTa HEOOXOAUMO BBINOJIHUTH CIEAYIOLIYIO padoTy.

M3y4nTh MOCTABICHHYIO 3a/1a4y.

N3yunth 060pynoBaHue i €€ peaan3aliy, U3y4YuTh BOZMOKHOCTH TEXHUYECKUX CPE/ICTB IS
peanu3aiyy mocTaBieHHoN 3a1auu. [IpoBecTr KpaTKuii 0630p 10 BONPOCY peIIeHUs ITOCTaBICHHON

3aJ1a4u

PazpaboTarh CTpYKTYpHYIO CXEMY NIPOEKTUPYEMOTO YCTPOMCTBA.

BBINOSTHUTE pacyeTsl MapaMeTpOB yCTPOUCTB.
[IpousBecTH BEIOOP TEXHUUECKUX YCTPOHCTB.

BeimonHuTe 00paTHbIN pacueT (ecau He0OXOJUM) B COOTBETCTBUM € TEXHUUYECKUMHU
XapaKTepUCTHUKAaMH BIOPAHHOT'O YCTPONCTBA.

PazpaboTare NpUHIMITHAIBHBIE JIEKTPUUYECKHE CXEMbI COEIUHEHUH, TO3BOJISIONINE O0bETUHUTh
BbIOpaHHOE 000PYIOBAHKE B €AUHYIO CHCTEMY U PEIIUTh TOCTABICHHYIO 33/1a4y

[IpencraBuTh cxembl (UE€PTEKH) YCTAHOBKU YCTPOMCTB.

KpI/ITepI/II/I OLICHUBAHMUS BBINIOJIHEHUS KYPCOBOI'O IIPOCKTA

Kpurepuit

6 - 10 OamnoB

2 - 5 bamnos

0 -1 6amr

000CHOBAaHHOCTH
HCCIEI0BAHUS

1. CreneHp TEOpETUUECKON

B pabote npencrasiexn
JOCTATOYHBIM JJIs
OCBEIICHUS TEMBI
TEOPETUUECKUN aHaIu3
MpOOGJIeMBI, PACCMOTPEHBI
COBpPEMEHHBIE (HE cTapiie
10 yreT) ucTouHUKH, 0030p
JTUTEPaTyphl CHAOKEH
CCBUIKaMU U BBIBOJAMH

B pabote npoBeneH
TEOPETUYECKUI aHaIu3 ¢
OTIOPOii TOJIBKO Ha paboTHI,
OTHOCSIIHECS
MPEUMYIIECTBEHHO K
OJTHOMY Y3KOMY
TEOPETHYECKOMY/HCCIIE/IOB
aTeIbCKOMY MoaXxony 0e3
COOTHECEHHS C IPYTUMHU
TEOPUSIMH, C
COBPEMEHHBIMH MOJX0JaMHU

B pabote Teoperuueckuit
aHaJIU3 KaK TaKOBOU He
MIPOBOIHIIICS,
TEOpeTHYecKuil 0030p
MIPOU3BOIUT OIIyILIICHHUE
HEI0CTaTOYHOTO

2. KauecTtBO pacueros,
UHTEpIpeTanus JaHHbIX U
000CHOBaHHOCTH BHIBOJIOB

[pu BeMUKCTICHUH
PAacUETHBIX pa3/iesioB
KYpCOBOT'O IIPOEKTa
MPOITUCAH aJTOPUTM
BBIYHCIICHUYSI, TTOJTYICHHBIC
pe3yNbTaThl OMUCAHBI U
MIPOXMHTEPIIPETUPOBAHBI,
BBIBOJIBI 0OOCHOBAHEIL.
PacudeTnl BBIOITHEHBI

[pu BBIYUCICHUU
pPaCUETHBIX pa3/eIIOB
KypCOBOTO IPOEKTa HE
MPOIKCAH arOPUTM
BBIYUCIICHUA, nonyquHHe
pe3yJIbTaThl OIIMCAaHbI HE
IIOJTHOCTBIO, BBIBOIbBI
oOocHOBaHEI. Pacuersl
BBIITOJIHCHBI HaCTUYHO

IIpu BeIuMCIIEHUN
pacyeTHbIX pa3AesioB He
MPOTIHUCAH AJITOPUTM
BBIYUCIICHUS, TIOJTy4EHHbBIE
pe3yJbTaThl HE
WHTEPIIPETHPOBAHBI,
OTCYTCTBYIOT BbIBO/IbI. B
pacderax €CTh OIIMOKH.
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BEPHO. BEPHO.
3. [locnenoBarenbHOCTh U TexcT paboThl U3IOKEH B Texcte paboTs PacueTHble pa3aensl
JIOTHYHOCTb M3JI0KEHHS MOHSTHO U JIOTUYHO, BCTPEYAIOTCS HAPYLICHUS paboTHI MPENCTABIAIOT
MaTepuana CYIIECTBYET CBSA3b MEKIY JIOTHYECKUX co00i1 HecBs3aHHbIE YacCTH
pacueTHBIMHU pa3ielaMu MOCJIe0BATENbHOCTEN paboTsl
4. OueHnka opopMIiIeHHS 1 Pabora pacrieuarana Ha Pabora pacnedarana Ha Pabota pacrieuarana Ha
TPaMOTHOCTHU IIPUHTEPE U COOTBETCTBYET | MPUHTEPE U COOTBETCTBYET | IMPHUHTEpPE C HapyLIeHHEM
TpeOOBaHUAM 110 TpeOOBaHUAM 110 TpeOOBaHUI K
oopMIIEHHIO KYPCOBBIX oopMIICHHIO KYPCOBBIX oopMIIeHHIO KYPCOBBIX
pa6ot (npoekros) TITY, pa6or TITY, yactuuHo pa6or TIIY, oTcyrcTBYIOT
oopMIICHBI CCBUIKM HA oopMIICHBI CCBUIKH Ha CCBUIKH Ha HCIOJIb3yEMBIE
UCTIONB3YyEMbIE HCTOUHHUKH UCTIONIb3yEMbIe HICTOUYHHKH, | WCTOYHHKH, B paboTe
Y OUTaThI, HOPMYIUPOBKH OTCYTCTBYIOT MHOT0 op¢orpaduIecKux u
KOPPEKTHBI C TOUKH 3peHnst | opdorpaduieckue u CTHINCTUYECKUX OIINOOK.
PYCCKOTO sA3bIKa CTHJIIMCTHIECKHE OIHOKH

[ToaroronenHass paboTa MOANUCHIBAECTCS CTYICHTOM M IPEACTABIAETCS HPENOAaBaTeN0 Ha
NPOBEPKY B YCTAaHOBJICHHBIC KaJCHIApHBIM PEHTHHI IUIAHOM KypCOBOTO IpoekTa cpoku. IIpoBepka
KypCOBOTO IIPOEKTA MTPENOoaBaTeNIeM OCYIECTBIISIETCS B TEUCHNE TPEX JHEH IOoCie CAadH.

[TpenoxaBaTenb OIIEHUBAET BBHIIOIHEHHE PAOOTHI U COOTBETCTBHE KAJIICHIAPHOMY PEHTHHT IUIaHY
1o 40-6annpHoi cucteme. [IpoeKT cunTaeTcs BHIIOJHEHHOMN, a CTYACHT MOJIy4aeT NOMYCK K 3aIIUTE IPU
nojryyeHuu 22 0ansoB, Ha TUTYJIBHOM JIMCTE MpenoaBareib aenaeT oTMeTky «K 3ammurey, mpoctaBiser
HaOpaHHOE KOJIMYECTBO OANJIOB M CTAaBUT NMOANKCH. Eciin B pe3ynbTaTre MpOBEPKH CTYAEHT HOTy4aeT
MEHBIIYI0 CyMMY OaijioB, TO paboTa BO3BpaIlaeTCs CTYJCHTY JUIsl JOpaOOTKH WM NEPEAeIIKH.
3aMevaHus penoaBaresb B MMCbMEHHOM BHJIE MTPEICTABISET CTYAeHTY. Ha TUTyIhHOM JIMCTE
nenaercs ortMeTka «Jlopaborate» uimm «llepenenarby.

3ammTa KypcoBOTO ITPOEKTa

@®opMoii TEKyIIero KOHTpPOJsS SBISETCS 3allluTa KypCOBOTO IPOEKTa, YTO MO3BOJIAET BBIIBUTH
CTereHb  Cc(OPMUPOBAHHOCTH  MPO(PECCHOHATBHOIO  MBIIIJIEHUS  CTYJEHTOB M  OCBOEHHOCTH
MPOTPaMMHOTO MaTepHuaa B MPOIECcce CaMOCTOSITEIbHON paboThI HaJl KypCOBOM pabOTOM.

3amuTa KypcoBOIro IIPOEKTa COCTOUT U3 JIBYX JTaIOB:

KpaTkoe cooOuieHue (2-3 MUHYTBI) O CYIIHOCTH M pe3yjbTaTax paboThl, KOTOpPOE MPOXOAUT Ha
OCHOBE 3apaHee TOATOTOBIEHHOTO JIOKJIafa M MpEANoyiaraeT CcBOOOJHOE BIAJEHUE TEMOM
HCCIIEIOBaHMUS;

OTBETHI Ha BOIIPOCHI.

[IpenogaBaTens MOKET 3a/1aBaTh MO TPU BOIPOCA MO KaXIOMY pa3zesly KypcoBoro npoekra. Takxe
IIpenojaBaTeslb MOKET 3a7jaBaTh YTOUHSIOLIUE U JOIOIHUTEIbHBIE BOIPOCHI.

Kputepun onieHrBaHMs 3a1IUTHI KYPCOBOTO MPOEKTA
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Kpurepuit

11 - 20 6amioB

4 - 10 6amoB

0 - 3 6ayutoB

1. CooTBeTCTBHE
COZIep KaHUA JOKJIaa 1
CTEIECHb BIaJcHUS
3asiBJICHHOM TeMO
HCCJIETOBAHUA

Copeprxanue DoKIana
COOTBETCTBYET 3asIBICHHOI
TEME U B MOJHOUN Mepe e€
PacKpbIBaeT, CTYJAEHT
JIEMOHCTPHUPYET CBOOOIHOE
BJIAJICHHUE TEMOM

Copeprxanue A0KIaaa, HE B
[IOJIHOI Mepe pacKphIBaeT
3asIBJIICHHYIO TEMY, CTYJICHT
UCTIBITBIBAET 3aTPYAHCHHUS
NP IOKJIaje

Copneprxanue H0oKIaga HE
COOTBETCTBYET 3as1BJIICHHOM
TeMe, CTYAEHT He CIIOCO0eH
nepeaaTb OCHOBHBIE 3TAIbI
IPY HaIMCaHWUU PabOTHI

2. HaBbiku poBeeHUS
pacdeToB U OICHKa
MOJYYCHHBIX PE3yIbTaTOB

CTyZIeHT MOXeT paccka3aTh
ITOPUTM BBIYHCIICHHS,
JIEMOHCTPHUPYET (hOPMYJIBI
JUISL BBIYUCIICHUS 1
pacdeTsl, MOXKET
MHTEPIIPETHPOBATh
MOJTy4CHHBIE PE3YIbTaTHI,
MOHNMAeT H
JIEMOHCTPHUPYET
B3aUMOCBA3b
paCcCYUTaHHBIX
[IOKa3aTeNeH.

CTyZeHT MOXKET paccKa3aTh
aJrOPUTM BBIUHCIICHHUSI,
WCIBITHIBAET 3aTPYIHEHUS
TIPH IEMOHCTPALIIH
(bopMyIT IS BEIYHCICHAS U
pacueToB, MOXKET
HHTEPIPETHPOBATH
TIOJTy9ICHHBIC PE3YIbTaTHI,
WCTIBITHIBACT 3aTPYAHCHUS
HpI/I I[CMOHCTpaHI/II/I
B3aUMOCBS3HU
paCC‘II/ITaHHI)IX
MOKa3aTejei.

CTyAeHT HUCHBITHIBAET
3aTpyIHEHUS WM HE
MOJXKET paccKa3aTh
ANTOPUTM BBIYHUCIICHHUSA,
HCTIBITHIBACT 3aTPYAHECHUS
TIPH AEMOHCTPALIUN
(hopMy TS BEIYUCIICHAS U
pacdeToB, He MOXKET
HHTEPIPETHPOBATH
MOJy4Y€HHBIE PE3YJIbLTATHI,
HC MOHUMACT B3aUMOCBSI3HU
paccanaHme
MoKa3aTejeu

3. OTBeThI Ha BOIPOCHI
IpernoiaBaTens

CryzaeHt cBOOOIHO
OTBEYaeT Ha BCE BOIMPOCHI,
JIEMOHCTPUPYET CBOOOTHOM
BJIAJICHUE 110 KAXKIOMY
paszeny paboThl U
MOHMMAET B3aUMOCBSI3b
3THX Pa3/IeIIOB.

CTyIeHT UCTIBITHIBACT
3aTpyAHEHHsS IIPU OTBETE
Ha BCE BOIIPOCHI, 1aeT
TIOJTHBIE OTBETHI C
MIOMOIIIBIO HABOISIINX
BOIIPOCOB, IEMOHCTPHPYET
CBOOOHOH BIIaIeHHE TI0
Ka)XJJOMY pa3zieiry paboThl
Y IOHUMAET B3aUMOCBSI3b
9THX pa3iesoB.

CTyAeHT UCTIBITHIBAET
3aTpyIHEHUS IPU OTBETE
Ha BCE BOIMPOCHI, HE MOXKET
J1aTh OTBET HABOSIINAX
BOIIPOCOB, HE TIOHUMAET
B3aMMOCBSI3H ITOTyYSHHBIX
noKa3aTejeH.

[TpenosiaBaTenb OLEHHWBAET 3ALIUTY KYPCOBOI'O MPOEKTAa M COOTBETCTBUE KaJCHJAPHOMY PEUTHHT
mwia"ny no 60-0ainpHONM cucTeMe. 3aluTa KypCOBOTO IMPOEKTa CUUTAETCS BBIIIOJHEHHOM, a CTYIEHT
MOJTy4aeT MTOTOBYIO OLIEHKY IO KypcOBOW paboTe mpu mojydeHud 33 GajioB, Ha TUTYJIBHOM JIUCTE
MpenoaBaTeNib CTABUT OajUTbl 3a 3alIUTy, a TaK)Ke CyMMY OaJiOB (BBIMOJHEHWE PaOOTHI + 3aIIuTa).
Ecnu B pesynbprare 3allUTHl CTYJAEHT IMOJy4YaeT MEHBIIYI0O CyMMY OajioB, TO CTYACHT HPUXOAMUT Ha
3aIUTY IOBTOPHO B 4aChl KOHCYJIbTAIIUI MPETIOJaBaTENs.

HTorosas oleHKa 3a KypcoBOM MPOEKT PACCUUTHIBACTCS HA OCHOBE MOJTYYEHHOW CYyMMBI OAJUIOB 3a
BBITIOJTHEHNE KYPCOBOM paboThl 1 0asioB, HAOpAHHBIX MPH 3aIINUTE COTIACHO KAJICHJAPHOMY PEUTHHT
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TUIaHY JUCHUITIINHEI.

OK3aMeH

Cnaua sK3aMeHa OCYIIECTBIISIETCS MO OuiieTaM. Y CJIIOBUEM JIOIyCKa K 9K3aMEeHY sIBIISETCS
OTCYTCTBHE JIOJITOB (JIOMYCK) MO MPAKTUYECKOMN YacTh Kypca, a UMEHHO 0 TPaKTUYECKUM U
naboparopubiM paboTam. CTyIEHT «TSHET» OUIIET, B KOTOPOM COJEPKUTCS JABa TEOPETUUECKUX
BOIIPOCA M0 Pa3IMYHBIM paszzesiaM Kypca. B mporuecce ciaun sk3ameHa B CIIOPHBIX CUTYaLUAX
9K3aMEHATOp MMEET MPaBo 337aTh JOMOIHUTEIbHbIC TEOPETUUECKHE U MPAKTUYECKHE BOMPOCH B paMKax
M3Yy4aeMOro Kypca.




