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1.  Poab aucunminubl «MUKpPONpolecCOPHAasi TEXHMKA M CPeICTBAa AaBTOMATH3allUM» B (GOPMUPOBAHUHN KOMIIETEHINH BHINYCKHUKA:

DJ1eMeHT -
06pa301;aTeJn>H0ii Kox CocraBasiioniue pe3yJibTaTOB OCBOCHHUSA (necxpmrmpu KOMl'[eTeHHHl/l)
nporpamMmmMmbl Cemecrp KOMITETCHIINH HanmeHoBaHue KOMIIETeHIIMH
(AMCHHUILIIMHA, Kog HaunmeHoBanue
npaktuka, F'HA)
Muxkpomnporecc 5 [IK(V)-4 | CnocobeH yuyacTBOBaTh B IOCTAHOBKE IIK(Y)- | Bnageet HaBbIkaMu pa3pabOTKH MUKPOTIPOIIECCOPHBIX
OpHasl TEXHUKaA 1esnel mpoekTa (IporpamMmmsl), €ro 3ajaad 4B6 CPEICTB U CUCTEM aBTOMATU3aLlUU, KOHTPOJIS,
U CpeCcTBa IIPU 33/1aHHBIX KPUTEPUSX, LETEBBIX JTUArHOCTHKH, UCTIBITAHUH.
aBTOMATHU3AIUU (GYHKUIUSIX, OTPAHUYCHUSX, pa3padoTKe
CTPYKTYpPBI €0 B3aMOCBSI3€H,
OIpe/IeIEHUH IPUOPUTETOB PEILICHUS
3a7ia4 C y4CTOM IIPAaBOBBIX U ITK(Y)- | Ymeer pazpabaTbiBaTh MUKPOIIPOLIECCOPHBIE CPEACTBA
HPABCTBCHHEIX aCIICKTOB 46 U CUCTEMbI aBTOMATHU3allM1, KOHTPOJIA, IUarHOCTUKH,
npodecCHOHANBHON e TEIbHOCTH, B UCIIEITAHMIL.
pa3paboTKe MPOEKTOB U3CIHI C yIETOM
TEXHOJIOTHYECKHUX, KOHCTPYKTOPCKUX,
OKCILTyaTalHOHHBIX, SCTCTHICCKIX, [K(Y)- | 3HaeT OCHOBBI CUCTEMOTEXHUKH, MUKPOITPOIIECCOPHOI
JKOHOMHIHCCKUX 1 yIIPaBJICHUCCKIX 436 TEXHHUKH, TEJIEMEXAHUKH, HA3HAYEHHE, YCTPONCTBO U

apaMeTpoB, B pa3pabOTKe MPOEKTOB
MOJICpHU3AIUH JEHCTBYIOIINX
IIPOM3BOJICTB, CO3/IaHUHU HOBBIX, B
pa3paboTKe CPeICTB U CUCTEM
AaBTOMATH3aIMH, KOHTPOJIS, TUAarHOCTHUKH,
UCTIBITAHWH, YIIPABJICHUS TPOIIECCAMH,
KU3HEHHBIM LIUKJIOM MPOIYKIIUHU U €€
KayeCTBOM B COOTBETCTBUU C
TEXHUUYECKUMU 33aJaHUSIMH U
MCIIOJIb30BaHUEM CTaHJIaPTHBIX CPEJICTB
AaBTOMATU3AIMH PACUETOB H
POCKTHPOBAHUS

MIPUHLMIIBI pa0OThI KOHTPOJIBHO-U3MEPUTEIBHBIX
puOOpPOB, TMATHOCTUYECKOTO 000PYAOBAHUS U
MHCTPYMEHTOB; TEXHUKY pPa3pabOTKu
MHUKPOIIPOLIECCOPHBIX CPEICTB U CUCTEM
aBTOMATHU3ALMH, KOHTPOJIS, TUarHOCTUKH, UCIIBITAHUH.




JyieMeHT

Cocrapisioniyue pe3yJbTaTOB 0CBOCHHS (IeCKPHITOPBI KOMIeTEeHIHii)

o0pa3oBaTeIbHON Kon
NPOrpaMMbl CemecTp | KOMIETeHIMH HaumeHoBaHue KOMIIETEHIHH
(mucuuniMHa, Kopn HaumeHoBaHHe
npaktuka, 'MA)
Muxkporpoiiecc 5 [TK(Y)-7 | CnocobeH yuacTBOBaTh B pa3paboTke [TIK(Y)- | Bnageer KOMIbIOTEpHBIMU METOaMU cOOpa, XpaHEHUS U
OpHasi TEXHUKa MIPOEKTOB MO0 aBTOMATHU3AINH 7B4 00paboTku nH(pOpMalMK; HaBBIKAMH MPAKTUYECKOTO
U Cpe/icTBa MPOU3BOJICTBEHHBIX U TEXHOJIOTHUECKUX UCIIOJIb30BaHUsI 0a30BBIX HHCTPYMEHTAIBHBIX CPEJICTB
aBTOMAaTHU3AINH MPOLIECCOB, TEXHUUYECKUX CPECTB U MOJAJEP>KKHU CUHTE3a U SKCILTyaTallud COBPEMEHHBIX
(mpoioyKEHHE) CHCTEM aBTOMATU3aLIUU, KOHTPOJIA, ACY TII, B TOM 4ncie NporpaMMHPYEMbIX
JTUArHOCTHKH, UCTIBITAHUM, YIIPaBICHUS MUKPOTPOIIECCOPHBIX KOHTPOJIEPOB OTEUECTBEHHOTO U
MPOLIECCAMH, KU3HEHHBIM IIUKIIOM 3apyOeKHOTO MTPOU3BOJICTBA, S3HIKOB
MPOIYKIMH U €€ Ka4eCTBOM, B nporpammupoBanus cranaapra [EC 61131-3, SCADA-
MPaKTUYECKOM OCBOCHUU U naketoB, OPC cepBepos.
COBEPIICHCTBOBAHUU JAHHBIX MPOIIECCOB, [TK(Y)- | YMeeT ocymecTBIsITh BBIOOP COBPEMEHHBIX
CpEJICTB U CUCTEM 7Y4 TEXHUUYECKHUX CPEACTB aBTOMATHU3ALNN, HAXOIUTh
s¢(dheKkTUBHBIE TOIXOAbI K TOCTPOCHUIO CUCTEM
MIPOMBIIIUICHHOM aBTOMATHU3AIlMU U IPUMEHSThH Ha
MIPaKTHKE, pa3pabOTKU CUCTEM YIIPaBICHUS
TEXHOJIOTHYECKUMHU TIpOoIlecCaMy Ha 0a3e COBPEMEHHBIX
texHosoruii, Bkioyas OPC u SCADA , HaxoIuTh 1
MCIIO0JIH30BaTh HAYYHO-TEXHUYECKYIO HH(OpMAIHIO B
UCCIIeTyeMOl 00JIacTH U3 Pa3IMYHBIX PECypPCOB,
BKJIFOYAsi HH(OOPMAITUIO HA aHTJIMICKOM SI3BIKE.
[TK(Y)- | 3HaeT coBpeMeHHbIE TEXHHUECKHUE CPECTB
734 aBTOMAaTHU3alluM, B TOM YHCII€, CPEICTB U3MEPEHUs

TE€XHOJIOTUYECKHUX ITapaMeTPOB, IPOMBIIIIEHHBIX
KOHTPOJJIEPOB U MCTIOIHUTEIbHBIX YCTPOICTB,
OCHOBHBIE NIPUHIUIIBI alllIapaTHO-IIPOTPAMMHOMN
opranuzanuu coBpeMeHHbIX ACY TII; moaxoas! k
IIPOEKTUPOBAHUIO CUCTEM JIaHHOTO KJ1acca;

(G yHKIIMOHAJIbHBIE BO3MOXKHOCTH CTIEUaIN3UPOBAaHHbIX
nporpaMMHbIXx SCADA n OPC-TexHOI0THIO pa3padoTKu
OTKPBITBIX CUCTEM; TPOMBIIIIIEHHbIE HHTEP(hENCHI U




DyIeMeHT -
CocraBasionye pe3yJbTaTOB OCBOCHHSI (IECKPHITOPHI KOMIETEH i i1)

o0pa3oBarejbHOM Kon
NPOrpaMMbI CemecTp | KOMIETeHIMH HanmeHoBaHne KOMIIETEeHIIUI
(AMCUHUILIIMHA, Kog HaunmeHoBanue

npaktuka, F'HA)

IIPOTOKOJIBI IIEPCAAYN JAHHBIX

2. IToxa3aTenu u MeTObI OLICHUBAHUS
HﬂaﬂﬂpyeMbIe pe3yabTaTrhbl 06y"le]'llflﬂ o THCHHUILTHHE fgﬁiﬁz’;&‘;ﬁ??gﬁrzz HaumeHoBanue pasaeaa MeTtoab! OLleHMBAHUS
Kox HaumeHoBanue o) JAMCHUILIHHDI (o1eHOYHBIE MEPOTIPHATHS)
PJI-1 | Pa3paGaTeiBaTh Cpe/icTBa aBTOMATH3AIlUH, KOHTPOJIS, [TK(Y)-4 Moayas 1. 3amuTa 1a60paTopHBIX paboT
JTMArHOCTHKY ¥ UCITBITAHUN Ha 0a3e MK (Y)-7 MukporporeccopHas 3aiura NpakTHYECKUX paboT
MHUKPONPOIIECCOPHBIX KOHTPOJUIEPOB. TEXHHUKa KonTposnbHble paboTer
PI-2 | Pa3paOaTbIBaTh KOHTPOJIbHO-U3MEPUTEIbHbIE ITK(Y)-4 Moayas 2. 3awuTa J1abopaTopHbIX paboT
puOOpHI Ha 0a3e MUKPOIPOIECCOPHBIX CPEICTB, MK (Y)-7 CpezcTsa aBTOMATU3aMy | 3allUTa MPAKTHICCKUX paboT
OCHOBAaHHBIC HA HOBBIX IIPHHIIMIIAX U3MEPCHHUA, Konrposbrbie paboTsI
COBEpIIIEHCTBOBATH CYILIECTBYIOIINE CIIOCOObI
U3MEPEHUS TEXHOJIIOTHYECKUX N1apaMeTPOB.

3. lkana oneHuBaHUSA

[Topsiiok opraHu3auy OLEHUBAHUS PE3yIbTaTOB O0YUEHHUsI B YHUBEPCUTETE PErJIaMEHTHPYETCS OTACIbHBIM JIOKAIbHBIM HOPMATUBHBIM aKTOM —
«CucteMa OIICHUBAHUS Pe3y/IbTaTOB 00yueHHs B TOMCKOM MONMTEXHUYECKOM yHUBepcuTeTe (CrcTeMa OleHHBaHMsA)» (B JACHCTBYIONICH pEIaKilvm).
Hcnonb3yercst OamibpHO-PEUTHHIOBasi CHCTEMa OIICHMBAaHUS pE3yJlbTaToB oOyudeHHUs. MroroBas oneHka (TpagullMOHHAs W JIMTEpHas) MO BUAAM
yaeOHor nestenpbHOCTH (M3ydenue auctuminH, YHWPC, HUPC, kypcoBoe NpOoeKTHpOBaHHE, MPAKTHKH) OMPEEIsIeTCs CyMMOW O0auioB Mo
pe3yJbTaTaM TEeKYIIEro KOHTPOJIS U IPOMEKYTOUHON aTTecTaluu (UTOroBas peuTHHIoBast olieHKa - MakcuMyM 100 GasnioB).




PacnpeﬂeneHHe OCHOBHBIX W OOIIOJIHUTCIBHBIX 0amioB 3a OLICHOYHBIC MCPONPHUATHA TCKYIIECTO KOHTPOJIA U HpOMeX(YTOQHOﬁ aTTcCTallun
YCTaHAaBJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUIIINHBI.

PGKOMGHI[yeMaSI mKajaa aj1d OTACIAbHBIX OICHOYHBIX MCpOHpI/ISITI/Iﬁ BXOIOHOI'O U TCKYHICI'O KOHTPOJIA

%6 BLINIOJTHEHUS

CooTBeTCTBHE TPAAUIIMOHHOM

OnpenesieHue OUeHKU

3a/1aHUA OLICHKe

90%+100% «OTIn4HO» OTiMyHOE MOHMMAHUE IIPEIMETA, BCECTOPOHHUE 3HAHMSI, OTJINYHBIE YMEHUS U BJIaJIEHUE OIBITOM
MPaKTHYECKOH JIESTEIbHOCTH, HEOOXOAUMBIE Pe3yNIbTaThl 00y4eHus: chopMUPOBaHBI, UX Ka4ECTBO
OLIEHEHO KOJMYECTBOM 0aJIOB, OJIM3KHM K MAKCUMAIIbHOMY

70% - 89% «XopormIo» JlocTaTO4HO MOJTHOE MOHUMAHUE MPEAMETa, XOPOIINE 3HAHUS, YMEHHUS U OIIBIT IPAKTHYECKOM
JesITeIbHOCTH, HEOOXOIUMBIE Pe3yIbTaThl 00ydeHUs! CPOPMUPOBAHBI, KAYECTBO HU OAHOTO U3 HUX
HE OIICHCHO MUHHMAJIbHBIM KOJIMYECTBOM OaJLIOB

55% - 69% «Y 1OBIL» [Tpuemnemoe NOHUMAaHUE IPEAMETA, YAOBICTBOPUTEIILHBIC 3HAHUSI, YMEHHUS U OIIBIT IIPAKTHYECKOM

NEeSTeNIbHOCTH, HEOOXOIUMbIE PE3yIbTaThl 00yueHUs: CHOPMUPOBAHBI, KAUECTBO HEKOTOPBIX U3 HUX
OLIEHEHO MMHHUMAJIbHBIM KOJINYECTBOM 0aJLIoB

0% - 54%

«Heynosn.»

Pe3y.]'IBTaTBI O6y‘I€HI/I$[ HC COOTBCTCTBYIOT MUHHUMAJILHO JOCTATOYHBIM Tpe6OBaHI/I$IM

[IIxana 115 OLICHOYHBIX MEPONPHUITHI dK3aMEHA

o CooTBeTCTBHE
"0 BBINOJIHEHUSI | JK3aMeH, .
. TPaANLHOHHOM OnpeneneHue oleHKH
3aJaHuii Jk3aMeHa|  0aJL
OLICHKe
90%+100% 18 +20 «OtnuyHo» | OTIIMYHOE MOHMMAHUE IIPEIMETA, BCECTOPOHHHUE 3HAHMSI, OTJINYHBIE YMEHUS U BJIAaJIEHUE ONBITOM
MPAKTUYECKOH JIeATEIILHOCTH, HEOOXOUMBIE PE3YJIbTaThl 00yUeHUsT CHOPMHUPOBAHBI, UX Ka4ECTBO
OLIEHEHO KOJMYECTBOM 0aJLIOB, OJIM3KHM K MAKCUMAJILHOMY
70% - 89% 14+ 17 «Xopoto» JlocTaTouHO MOJTHOE TIOHUMAaHUE TIPeIMeTa, XOPOIINe 3HAHHS, YMEHHS U OTIBIT MTPAKTUIECKON
NesITebHOCTH, HEOOXOIUMBIE Pe3yIbTaThl 00yueHUs! chopMUPOBaHBI, KAUECTBO HU OJHOTO U3 HUX
HE OIIEHEHO MUHUMAIIbHBIM KOJIMYECTBOM 0aJIOB
55% - 69% 11+13 «Y IOBIL» [IpuemiieMoe MoHMMaHKE MPEIMETA, YOBIETBOPUTEIbHBIEC 3HAHUS, YMEHUS U OIBIT IPAKTHUYECKON
NesITeIbHOCTH, HEOOXOIUMBIE Pe3yIbTaThl 00yueHUs! c(pOPMUPOBAHBI, KAUECTBO HEKOTOPBIX M3 HUX
OIIEHEHO MHHUMAJIBHBIM KOJINYECTBOM 0aJIOB
0% - 54% 0-+10 «Heynosn.» | Pe3ynbraThl 00y4eHHs HE COOTBETCTBYIOT MUHUMAJIBHO JJOCTATOYHBIM TPEOOBAaHUSIM




4. TlepeyeHb THIOBBIX 3a1aHMI

OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHU

1. TK1 — 3amura pe3yabTaToB Tewmbl 1abopaTOpHBIX PadOT:
nabopaTopHON pabOThI 1. CpenctBa u criocoObl H3MEPEHUS TEMITEPATYPHI.
2. CpenctBa u criocoObl U3MEPEHUS TaBICHUSI.
3. JIBYXHO3UIIMOHHBIN perynarop temmneparypbl. CriocoObl MOBBIIIEHUS TOYHOCTH PETYIUPOBAHUS
4. CpencTBa v CIOCOOBI U3MEPEHUS YPOBHSI.
5. Cpexcta npeoOpa3oBaHUs CUTHAIOB.
6. DneKTpoMarHuTHBIC pere.
7. Yupasnenue TpéxdazHbIM FMEKTPONPUBOIOM. 3yueHue MeTo0B U CPEJICTB yIPaBICHHUS.
8. HHIyKTHUBHBINA MpeoOpa3oBaTesb MepeMeIieHusl.
9. IIporpamMmmupyemsble pelie B 3a/ladax aBTOMATHU3AIIUH.
10. ABapuiiHbIC BKJIFOUATEIH pe3epBa
Bomnpocsr:
1. Tlo u3ydyeHHOMY B pe3yibTaTe pabOThl MaTepHany
2. Tlo moxy4eHHBIM pe3ylbTaTaM
TpeboBanus 1 peKOMEHJAINH:
1. BoImosnHeHue oT4eTa U COOTBETCTBUE (POPMATBbHBIX TPEOOBAaHUM K OJJOOHOMY JJOKYMEHTY.
2. CooTBeTCTBHE OTUETA 33/IAHHUIO HA JTa0OPAaTOPHYIO padoTy.
3. YcTpaHneHue ommbOK U HEJI0UETOB.
2. TK2 — 3amura pe3ynpTaToB TeMpl MPaKTUYECKUX 3aHATHMN:

MPAaKTUYCCKUX pa60T

wCoNOR~wWNPE

AHaJIN3 U CUHTE3 JIOTHYECKUX (PYHKIUH, X MPUBEJCHNE K 3aJJaHHOMY 0a3ucy.

MuHUMHA3ALUS JIOTUYECKUX BBIPAKEHUH.

AHaJIN3 U CUHTE3 JIOTHYECKUX (PYHKIUI ¢ IPUMEHEHHUEM 3JIEMEHTOB KOMOMHAIITMOHHON JIOTUKU
Peanuzanus nornueckux pynkunii Ha mukpocxemax TTJI KMOII noruxwu.

JluarpaMmbl pabOThl OCHOBHBIX KJIACCOB TPUITEPOB. AHAIU3 U CUHTE3 TPUTTEPHBIX CXEM.
CuHre3 1 anmapaTtHas peajau3anus AeTePMUHUPOBAHHOTO KOHEYHOI'O aBTOMATA.

AnmnapartHas peanuzauus paznuusbix Tunos LHAIT u ALIIT

Opranuzanys nporpaMMsbl. Y CJI0OBHbBIE U 0€3yCIIOBHBIE ITEPEXO/IbI.

Opranuzanus ¥ paboTa ¢ NpepbIBAaHUSIMHU.




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

10.
11.

Pabota ¢ nepudepueit MUKpOKOHTpOJLIEpA.
YcrpolicTBa MHAMKALMK U OTOOpaKEeHUSI.

Bomnpocksr:

1.
2.

[To nzyueHHOMY B pe3ynbTaTe paboThl MaTepUary
[To mony4eHHbIM pe3ybTaTaM.

TpeGoBaHus 1 pEKOMEHIAIINH

1.
2.
3.

BrImonHeHne 0T4eTa U COOTBETCTBHE (DOPMATTLHBIX TPEOOBAHUMA K MTOAOOHOMY IOKYMEHTY.
CooTBeTCTBHE OTYETA 33/IaHUI0 Ha padoTy.
YcrpaneHrne omuOOK U HEJ0UYCTOB.

KonTponbnas padora Nel

Bormpocs! Ha KOHTpOJIbHYIO paboTy:

RBPROooo~NoO W PE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.

EcTecTBeHHBIN CUTHAI.

PaborocnocoOHOCTh ycTpoiicTBa (rpaduueckoe MmosicHeHue padoTOCTIOCOOHOCTH).
CMbICII IPUHIIMIIA arperaTUpOBaHUs.

[Tpumepsl YHU(PUIIMPOBAHHBIX CUTHAJIOB TOKA U HANIPSKEHMUSL.

Kak nogpasnenstorcs cpencrsa ['CII B 3aBUCUMOCTH OT OKpYy>KaroLen cpebl?

1 krc/em2 = klla (nomyckaercs OKpyrieHue).

Ha uém ocHOBaH npuHLIUI pabOTHI )KUIKOCTHOIO MaHOMETpa?

[Tepeuncnure 4yBCTBUTEIbHBIE FIEMEHTHI 1e(h)OpMAIMOHHBIX MAaHOMETPOB.

Kaxoit Bug nmeeT ceueHrne MaHOMETPUIECKON TpyOKu?

Ha3nauenue TpuOKO-CEKTOPHOIO MEXaHU3MA.

B yem 3akitoyaercs TepMoaIeKTpudecKuil 3 pext?

Crnioco6s1 koMneHcanuu TepMo3J1C, co3aaBaeMoii cBOOOIHBIMU KOHIIAMHU T€PMOTApHI.
UYro sBisieTcss Mepol TeMIepaTyphl IPU U3MEPEHUN €€ C TOMOIIbI0 HEYPaBHOBEIIEHHOTO MOCTa?
Ha uéM ocHOBaH NpUHLIKI AEUCTBUS THPOMETPOB?

Kak Ha3pIBalOTCS TEXHUYECKHUE CPEJICTBA AJISI U3MEPEHHS KOJIMYeCTBa BelecTBa?
ITpuBenuTe NpUMEpHI CYKAIOLUX YCTPOUCTB.

[TpuHIUIT NENCTBUSA KOHITYKTOMETPUYECKUX YPOBHEMEPOB.

Kak knaccuuuupyroTcs cMecH 1o KOJIM4YecTBY KOMIIOHEHTOB?

Kakue cMecu Ha3bIBatoOTCs IICEBAOOMHAPHBIMU?

Ha xaxue craauu pa3ouBaeTcsi Mpolecc U3MEpeHHs CocTaBa MHOTOKOMITOHEHTHOM Ia30BOM
cmecn?




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

OreHka BIIaJICHHs MaTEpUAJIOM B paMKax pasjielia Kypca.

4. KonrtponsHas pabora Ne2

Bomnpockl Ha KOHTPOJIBHYIO paboTYy:

OneHka Bia/ieHUsl MaTeEpUajIoM B paMKax Kypca.

5. Brinonnenue KypcoBoro
IIPOEKTa

BeimonHenue KypcoBoro npoekra.

KypcoBoii NpoeKT JOKEeH IPeACTaBIATh COO0H MUCHbMEHHYIO CAMOCTOSITENbHYIO yueOHO-
HCCIIEI0BATEIbCKYIO paboTy CTYACHTA, TOCBSIIICHHYIO OJHOMY M3 IIHPOKO PaclpoCTpaHEHHBIX
CIOCOOOB M3MEPEHUS PACXOI0B KUIKUX U ra3000pa3HBIX Bpea — H3MEPEHHUE METOI0M NEPEMEHHOTO
nepernaza Ha CyXKarouleM yCTpOUCTBe. [IpOEKT CITy>KUT XOpOIIUM MPUMEPOM 3aKPETICHUS
TEOPETUYECKUX 3HAHHUI U MPAKTHUYECKUX HABBIKOB IPU PEIICHUN KOHKPETHBIX 33/1a4, & TAK)KE YMEHHUH
AQHAIMTHUYECKH OLIEHUBATH, 3aIIMIIATh U 0OOCHOBBIBATH MOIYUYCHHBIE PE3YIbTATHI.

VcxonHbie JaHHBIE K KYpPCOBOMY MPOEKTY 0(hOpMIICHBI B BUJIE OTAEIBHOTO JOKYMEHTA U
pa3MelIeHbl Ha IEPCOHATIBHOM caiiTe mpernojaBaresns. MIcxoaHble TaHHbIE BKIIOYAIOT BCIO
HE00X0AUMYI0 HH(POPMAIIHIO IS BBITOJHEHHUS PaOOTHI.

6. DK3aMeH

Teoperuueckre BOIPOCH Ha SK3aMEH:
[Tpumep Ounera:
Buier NeX

1. KonunuecTBa u pacxozs! Bemectsa. OObEMHbBIE U CKOPOCTHBIE CUETUUKH.
2. AnmapartHas peanusanus paznuaabeix Tunos LHATT u ALIT

5. MeTtoauyeckue yKazaHusi 10 Npoueaype oueHnBaAHUS

OuneHoYHbIe MEPONPHSITHS

ITpouenypa npoBe/ieHHsI OLIeHOYHOI0 MEPONPHSITHS U HEOOX0IHUMbIe METOAMYeCKHe YKA3aAHHS

1. 3ammTa 1a00paTOPHBIX padOT

Ha caiite mpemnonaBarens, o0ecleunBArONIETO AUCIUIUIMHY, B pasziene «YdeOHbIC 3aJlaHus»
pa3MeIieHbl 3aJaHusl K JIa0OpaTOPHBIM paboTaM M METOJAUYECKHE PEKOMEHIAINH 10 MX BBHIMOJIHEHHIO.
Jyis Toro, 4TOOBI MPHUCTYNMUTHh K BBHIMOIHEHUIO pabOThl CTYICHT MOJy4aeT JOMYCK — coOeceoBaHUE C
MIPENOo/IaBaTesIeM M0 TEME BBITIOJHIEMON PabOTHI.

PaGora BeINONHSIETCA B Ta0OPAaTOPHH HA OPUTHHAIIBHBIX CTEHJIaX B Yachl Ja00OpaTOPHBIX 3aHATUI
Y TIOATOTABJIMBAET OTYET O BBIMOJHEHHOW pabore. OTYET, B KOTOPOM H3JIAraloTCs TOJYyYCHHBIC
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pE3yNbTaThl, PUBOJSATCS BCE HEOOXOTUMBIC pacyeThl, rpaduKu, BBHIBOJABI, OTBETHl HA KOHTPOJIbHBIE
BOIPOCHI, 3a0J1arOBPEMEHHO MPEJICTaBIsIeTCS Ha MPOBEPKY IpernogaBaTelto. [Ipu BbIsiBiIeHUH OMIHOOK U
HEJI0UYETOB MPOU3BOIUTCS UX ycTpaHeHue. Ha 3amure oTuera CTYyIEHTY MOTYT 3aJ1aBaThCsl JIIOObIE
BOIIPOCHI IO TeMe J1a00paTOPHOI pabOTHI.

3amuTa NpakTUYecKux padbot

Ha caiite mpemnonaBarens, o0OecreunBaroONIero AUCIUIUIMHY, B pasfene «Y4eOHbIC 3aJlaHus»
pa3MeNIeHbI 3aJJaHus K IPAKTHYECKUM padoTaM U METOUYECKIE PEKOMEH/IAIUU TI0 UX BBIMTOJIHEHUIO.

CTyaeHT BBITIOJHSET padoTy U MOATOTABIMBAET OTYET O BBIMOJIHEHHOM paboTe. B pamkax 3amuTh
paboThI CTYIEHT JEMOHCTPHUPYET MOTYICHHBIE Pe3yIbTAThl, a TAKXKE MOATOTOBIECHHBINH 0T4eT. CTyIeHTY
MOTYT 3aJaBaThCsl BOMPOCHI MO MOJYyYEHHBIM pe3ynbraTaM. [Ipu BBISBIEHUU OIMIMOOK M HEIOYYETOB
CTYJICHTOM IPOU3BOJUTCS UX YCTPAHCHHE.

KonTponbHbie paboThl

[IpoBepka 3HaHUI JIEKIIMOHHOTO MaTepraja U MaTepraia, BHIHECEHHOTO Ha CaMOIIOIIOTOBKY.

PaGora BemomnHsAeTCs B BUE TecTa. KaKaplil CTYASHT MoTyJaeT 3aganue, cocrosmiee u3z 20-25
BOIIPOCOB, OXBATHIBAIOIIUX OCHOBHBIC TEMbI JICKIIMOHHOTO Kypca U CAMOCTOSITEIIbHOU Pa0OTHI.
[TpogomKUTETFHOCTS KOHTPOJIbHOW PaboThI HE Oonee 20 MUHYT.

ITpu npoBepke olleHUBaeTCs NPAaBUIBHOCTh OTBETA.

BrinosiHeHUE KypcoBOro
MpOEKTA

KypcoBoii mpoeKT J0mKeH coiepkaTh pacueTHO-TIOSICHUTEIBHYIO 3aIICKY U IPpa)uIecKyro 4acTb.
B cooTBeTcTBUU ¢ OOIIEMHCTUTYTCKUMHU TPEOOBAaHUAMH 00BEM HEMPABOMOYHOT'O 3aMMCTBOBAHUS
pe3yJIbTaTOB pabOThl IPYTUX aBTOPOB AJIsl KYpPCOBBIX IPOEKTOB HE OJIKEH MpeBbIaTh 15%.

JUi1s1 BBITOJTHEHUSI KYPCOBOT'O IPOEKTAa HEOOXOIMMO BBITOJIHUTH CIETYIOLIYI0 padoTy.

M3y4nTh MOCTaBICHHYIO 3a/a4y.

N3yuuth 060pynoBaHue Ui €€ peaau3aliy, U3y4YuTh BO3MOKHOCTH TEXHUYECKHX CPEICTB IS
pean3zanuy nocrabiieHHOM 3a1a4n. [IpoBectr kpaTkuii 0030p 10 BONPOCY peLIeHMsI TIOCTaBIEHHON
3a/1a4u

PazpaboTaTh CTpYKTYpHYIO CXEMY MTPOCKTUPYEMOT'O YCTPONUCTBA.

BbInOMHUTE pacdyeTsl mapaMeTpOB yCTPONCTB.

[IpousBecTr BHIOOP TEXHUUECKUX YCTPOUCTB.

BrimonHuTe 00paTHBIN pacueT (eciu HE0OXOUM) B COOTBETCTBHM C TEXHHUECKUMHU
XapaKTepUCTHKAaMH BBIOPAHHOTO YCTPONCTBA.

PazpaboTaTe NpUHIMITHAIBHBIE YJIEKTPUUYECKHE CXEMbI COETUHEHUH, TO3BOJISIONINE 00BEAUHUTD
BbIOpaHHOE 000PYAOBAaHUE B €AMHYIO CUCTEMY U PEUINTh OCTaBJICHHYIO 3a7a4y

[IpencraBuTh cxeMbl (UEPTEXU) YCTAHOBKU YCTPOMCTB.

KpI/ITepI/II/I OLICHUBAHMA BBITIOJIHCHUS KYPCOBOI'O ITPOCKTA
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Kpurepwuii 6 - 10 GamoB 2 - 5 bamoB 0 - 1 6amn

1. Crenens Teopetnueckoit | B pabore npeacrasnen B pa6orte nposezaen B pabote Teoperuueckuit
000CHOBAaHHOCTH IOCTATOYHBIN I TEOPETUYECKUI aHaIu3 C aHaJIN3 KaK TaKOBOM He
HCCICIOBaHUS OCBEILCHUS TeMBI OTIOpOii TOTBKO Ha pabOTHI, | MPOBOIHUICH,

TEOPETUYECKUI aHaIu3
TIPOOIIEMEBI, PACCMOTPEHBI
COBpEMEHHBIE (HE CTapIie
10 yreT) ucTouHUKH, 0030p
JUTEpaTyphl CHAOXKEH
CCBhIJIKAMHU U BBIBOJAaMH

OTHOCSIIIUECS
HPEUMYILECTBEHHO K
OJJHOMY Y3KOMY
TEOPETHICCKOMY/HCCIIETIOB
aTe’IbCKOMY moaxony 0e3
COOTHECEHUA C APYTUMU
TEOPUAMH, C
COBPEMECHHBIMU NNOAXOJaMU1

TEOpeTHIecKuii 0030p
MPOU3BOAUT OLIYLICHHE
HEJOCTaTOYHOT'O

2. KauecTBo pacueros,
HUHTEPpIIpCTalrd JaHHbBIX U
000CHOBaHHOCTH BBHIBOJIOB

ITpu BbIYMCIIEHUU
PacUEeTHBIX pa3esioB
KypCOBOTI'O IIPOEKTa
MPOMNHCAH aNTOPUTM
BBIUUCIIEHHS], TOTYYCHHBIE
pe3yIbTaThl ONKCAHBI U
MPOUHTEPIIPETUPOBAHEI,
BBIBOJIBI 0OOCHOBAHBI.
Pacuets! BBIONHEHBI
BEPHO.

ITpu BeIYMCIIEHUN
PacUEeTHBIX Pa3JesioB
KypCOBOT'O IIPOEKTA HE
MPOMKCAH aNTOPUTM
BBIUUCIIEHHS], TOTYYCHHBIE
pe3yIbTaThl ONKCAHBI HE
MOJHOCTBIO, BEIBOJBI
obocHoBaHbI. PacdeTs
BBINOJIHEHBI YaCTHYHO
BEPHO.

IIpu BeIuMCIIEHUU
PAacUETHBIX Pa3JIENoB HE
IIPOIUCAH AITOPUTM
BBIYUCIICHUS], TOTY4YCHHBIE
pe3ynbTaThl HE
HMHTEPIPETUPOBAHBL,
OTCYTCTBYIOT BBIBOABL. B
pacyerax ecTbh OIINOKH.

3. IlocaemoBaTeNbHOCTD U
JIOTUYHOCTDb U3JIOKCHUSA
MaTepHuaia

TekcT paboThl U3N0XKEH
MOHATHO H JIOTHYHO,
CYIIIECTBYET CBSA3b MEKIY
pacueTHBIMHU pa3JiellaMu

B Tekcte paboTs
BCTpPEUYAIOTCS HAPYLICHUS
JIOTHYECKUX
MOCJIeIOBATEILHOCTE M

PacueTHble pa3zaensl
paboThI IPEACTABISIOT
co00i1 HeCBsI3aHHBIC YaCTH
paboThI

4. OueHka odopmIiIeHHs 1
IrPaMOTHOCTH

Pabora pacrieuatana Ha
MPUHTEPE U COOTBETCTBYET
TpeOOBAHUAM 110
0(hOpMIIEHHIO KYPCOBBIX
pa6ort (mpoekro) TITY,

0 OpPMIICHBI CCHUTKU Ha
HCIIOJIb3YEMbIC HCTOYHHUKH
U IUTATHI, HOPMYTHPOBKU
KOPPEKTHBI C TOYKH 3PCHHS
PYCCKOTO sI3bIKa

Pabora pacrieuatana Ha
IIPUHTEPE U COOTBETCTBYET
TpeOOBaHUSAM TIO
0(OpMIIEHHIO KYPCOBBIX
pa6ot TIIY, wacTiuHO

o opMIIEHBI CCHUTKH HA
HCIIOJIb3yEMbIE HCTOYHHKH,
OTCYTCTBYIOT
optorpadudeckue u
CTHJIIMCTHYCCKHUEC OHII/I6KI/I

Pabota pacneuatana Ha
NpPUHTEPE C HApYLICHUEM
TpeboBaHu K
o(opMIICHHIO KYyPCOBBIX
pa6or TITY, oTcyrcTBYIOT
CCBUIKH Ha HCIIOJIb3yeMble
HCTOYHHKH, B paboTe
MHOT0 op¢orpapuIecKkux u
CTHINCTUYECKUX OIINOOK.

HO)IFOTOBJ'IGHH&H pa60Ta MOAMMHCBIBACTCA CTYACHTOM MW IIPCACTABIACTCA MNPCIOJAaBaTCIIIO Ha

MPOBEPKY B YCTAHOBJIEHHBIE KaJICHJAPHBIM PEUTHHI IUIAHOM KYpCOBOIO IMpoekTa cpoku. [IpoBepka
KYPCOBOTO MPOEKTA MPEMNoiaBaTeaeM OCYIECTBISIETCS] B TEUEHHE TPeX AHEH Mociie caayu.
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[IperoaBaTens OLEHUBAET BBIIIOJHEHHE PAOOTHI M COOTBETCTBHE KAaJCHIAPHOMY PEUTHHT IIJIaHy
o 40-6amtbHOM cucteme. [IpoekT cunuTaeTCs BHITOIHEHHOM, a CTY/ICHT MOJy4YaeT TOMYCK K 3aIlUTe MPH
nojrydeHuu 22 0aisioB, Ha TUTYJIBHOM JICTE TpenoaBareib aenaeT oTMeTKy «K 3ammrey, mpocTaBisier
HaOpaHHOE KOJIMYECTBO OAIJIOB M CTABUT MOAIMKCH. ECiin B pe3ynbraTe MPOBEPKH CTYACHT MOIy4aeT
MEHBIIIYI0 CYMMY OQIIJIOB, TO paboTa BO3BPAIIAETCS CTYACHTY IS TOPaOOTKH HIIU TIEPEISIIKH.
3amMeuaHus pernoaaBaTesb B IICBMEHHOM BHUJIE MPECTABISCT CTYACHTY. Ha TuTynbHOM Jincte
nenaercs ormeTka «J{opaborare» uian «Ilepenenatby.

3ammTa KypcoBOro npoeKTa

®opMoil TeKyIIero KOHTPOJIs SBISETCS 3allUTa KypCOBOTO IPOEKTA, YTO IO3BOJISIET BBIBUTH
CTeneHb  C(HOPMHPOBAHHOCTH  MPOPECCHOHATBHOIO  MBIIUIICHUS  CTYAEHTOB U OCBOCHHOCTH
MIPOrPaMMHOTO MaTepualia B IPOLIECCEe CAMOCTOATEIBHOM paboTHI HaJl KypCOBOW pabOTOM.

3amuTa KypcoBOro poeKTa COCTOUT U3 JIBYX 3TAIOB:

KpaTtkoe cooOuienue (2-3 MUHYTBI) O CYIIHOCTH M pe3yibTarax pabOThl, KOTOpOE MPOXOJUT Ha
OCHOBE 3apaHee MOJrOTOBICHHOTO JOKJIaJa | IperoyaraeT cBoOOJHOE BIIAJEHHE TEMOM
UCCIIEIOBAHMUS,;

OTBETHI HA BOIPOCHI.

[IpenogaBaTens MOKET 3aaBaTh IO TPH BOIPOCA IO KAKIOMY pa3Jeny KypcoBoro mpoexra. Takxe

npenoaaBaTeyib MOXCET 3a/laBaTh YTOUHAIOIIHWE U JOTTOJTHUTCIBHBIC BOIIPOCHI.
KpI/ITepI/II/I OLCHUBAHN 3allIUTHI KYypCOBOI'O IIPOCKTA

Kpurepuit

11 - 20 Gayu1oB

4 - 10 OaytoB

0 - 3 6amnos

1. CooTBeTcTBHE
COJIepXKaHUs TOKIaaa u
CTENEHb BIIaJeHUs
3agBJICHHON TEMOM
HCCIIEIOBAHUS

Coneprxanue T0KIana
COOTBETCTBYET 3asBICHHON
TEeME U B IIOJIHOH Mepe e
pacKphIBaeT, CTYICHT
JIEMOHCTPHPYET CBOOOTHOE
BJIaJIEHUE TEMON

ConeprxaHue 10KIaaa, HE B
MOJIHOM Mepe PaCKphIBaeT
3asBJIICHHYIO TEMY, CTYJICHT
HCIIBITBIBACT 3aTPYAHEHHS
[pH TOKJIa]Ie

Cogepxanue okiana He
COOTBETCTBYET 3asIBIICHHOM
TeMe, CTYACHT He CIIOCoOeH
nepeiaTh OCHOBHBIE TAITBI
[IPU HAMIKCAHUU PabOTHI

2. HaBBIKM TIpOBEICHUS
pacdeToB U OLEHKA
MOJY9YEeHHBIX PE3yJIbTaTOB

CTyIeHT MOXET paccKazaTh
aJTOPUTM BBIUHCIICHHUS,
JIEMOHCTPHUPYET (hOPMYITBI
JIJISL BEIYMCIIEHUS U
pacyeThbl, MOXKET
MHTEPIPETUPOBATH
MOJTyYE€HHBIE PE3YIbTATHI,
IMOHMMAaEeT M
JIEMOHCTPHUPYET
B3aMMOCBSI3b
paccYnTaHHBIX
MOKAa3aTeseH.

CryIeHT MOXKET paccka3aTh
AITOPUTM BBIYUCIICHHUS,
HCIBITHIBAET 3aTPYIHEHUS
IIpU JEMOHCTpALMH
(opMyI IS BEIYHCIICHAS U
pacdyeToB, MOKET
HUHTEPIIPETUPOBATH
II0JIy4YEHHBIE PE3YJIbTATHI,
UCTIBITBIBAET 3aTPYAHEHUS
IPU AEMOHCTPALUU
B3aUMOCBS3U
pPacCUMTaHHbIX

CTyeHT HCHBITHIBAET
3aTPYAHEHUS I HE
MOJKET paccKas3arh
QITOPUTM BBIYHCIICHHUSA,
HCTBITHIBACT 3aTPYAHEHUS
TIPHU AEMOHCTPALIUI
(hopMyI U BEIYUCTICHHUS U
pacyeToB, HE MOXKET
HMHTEPIPETUPOBATH
MOJTy4EHHBIE PE3YNbTaTHI,
HE MOHMMAeT B3aUMOCBSI3U
paCCUUTAaHHBIX
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MoKa3aTesei. ToKazaresnen
CryzaeHt cBOOOIHO CTyAEHT UCTIBITHIBAET CTyeHT UCTIBITHIBAECT
OTBEYAET Ha BCE BOIIPOCHI, 3aTPyQHEHUS IIPH OTBETE 3aTPYIHEHNUS IIPU OTBETE
JIEMOHCTPHPYET CBOOOIHOI | Ha Bce BOMPOCHL, IAaeT Ha BCE BOTIPOCHI, HE MOYKET
BJIAACHUEC 10 KaXXKIOMY IIOJIHBIC OTBETHI C JaTh OTBET HABOOSIIHNX
pa3zeny paboTHl U IIOMOIIBIO0 HABOJAIUX BOIIPOCOB, HE IIOHAMAET
IIOHUMACT B3aUMOCBA3b BOIIPOCOB, IEMOHCTPUPYET B3aMMOCBS3H ITOJTYICHHBIX
3TUX Pa3/AEeioB. CBOOOIHON BIIaJIEHHE TI0 noKa3areeil.
KaXJIOMY pa3jiesly paboThI
U IIOHHUMAECT B3aMOCBA3b
ITHUX Pa3/IeIoB.

[IpenogaBaTens OLIEHMBAET 3aIIUTY KYPCOBOTO MPOEKTAa U COOTBETCTBUE KalCHAAPHOMY PEHTHHT
miany no 60-0ayuibHOM cucTeMe. 3aluTa KypCOBOTO IMPOEKTAa CUMTAETCS BBINOJHEHHOW, a CTYACHT
MOJIy4aeT MTOTOBYIO OLIEHKY MO KypCcOBOHM pabore mpu moiydyeHUH 33 OaiioB, Ha THTYJIHHOM JIUCTE
MperoaBaTellb CTABUT OaJIbl 3a 3alIMTy, a TAKXKE CyMMY Oa/uIOB (BBIITOJIHEHHE paOOTHI + 3amIuTa).
Ecnu B pe3ynbrate 3alIUThl CTYACHT MOJY4YaeT MEHBIIYI0O CyMMY OaijioB, TO CTYACHT MPUXOIHUT Ha
3aIUTY TOBTOPHO B YaChl KOHCYJIbTAIIMH MPEToaBaTesl.

HToroBas oleHKa 3a KypcOBOM MPOEKT paCCUYUTHIBAETCS HA OCHOBE MOJIYYEHHOM CyMMBbI OallJIOB 3a
BBITIOJIHEHUE KYPCOBOM paOOThI U 0asIoB, HAOPAHHBIX MPH 3aIIUTE COTJIACHO KaJICHIAPHOMY PEUTHHT

IJIaHy JUCHOUIIINHBI.

3. OTBETHI Ha BOIIPOCH
IpernoaaBaTes

DK3aMeH

Cnaua 5K3aMeHa OCYIIECTBIISIETCS MO OMIIeTaM. Y CIIOBHEM JIOITYCKa K K3aMEHY SIBJISIETCS
OTCYTCTBHE JONTOB (JIOMyCK) MO MPAaKTUYECKOM YacTH Kypca, a8 UMEHHO IO MPAKTUYECKUM U
nabopaTtopHbeiM paboTam. CTYAEHT «TSHET» OWIIET, B KOTOPOM COACPIKUTCS JIBA TEOPETUUECKHUX
BOIIpOCa MO Pa3IMYHBIM pa3zeniaM Kypca. B mporiecce caun sk3aMeHa B CIIOPHBIX CUTYaAIUIX
OK3aMCHATOp UMCCT IMPaBoO 3a4aTh JOMOJTHUTCIIBHBIC TCOPECTUUCCKHUE U MPAKTUICCKUC BOIMPOCHI B paMKax
M3y4aeMoro Kypca.




