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Poub JucHUNIINHBI «MHKpOl’IpOIIQCCOpHaH TEXHUKA H CPEACTBAa aBTOMaTU3allMu» B (l)OpMPIpOBaHI/II/I KOMIIeTeHIIMii BBIITYCKHHUKA:

Koll CocraBasiiomue pe3yJibTaTOB OCBOCHHUSA (lIeCKpl/ll'lTopbl KOMHeTeHHHﬁ)
KOMIIETCHIIHH HaunmenoBanue KOMIIETCHIINN
Kon HaumeHoBanue
[MK(Y)-4 | CnocoGeH yuacTBOBaTh B IIOCTAHOBKE IIE€JICH MPOEKTa [IK(Y)-4B6 | Binageer HaBbIKaMu pa3paOOTKU MUKPOIPOLECCOPHBIX
(mporpammsl), €ro 3ajad MpH 3alaHHbIX KPUTEPHSIX, LIETIEBbIX CPEZCTB U CUCTEM aBTOMATU3aLUU, KOHTPOJIS,
(GYHKUIUAX, OTPAHUYCHUSX, PA3pabOTKE CTPYKTYPHI €T0 JMarHOCTUKH, UCIIBITAHUH.
B3aMMOCBSI3€H, OIIpeIeIeHuH IPHOPUTETOB PELICHNUS 3aa C
Y4€TOM NPABOBBIX U HPABCTBEHHBIX aCIIEKTOB
npodecCHOHATIBLHOM 1eATENbHOCTH, B pPa3pab0oTKe MPOEKTOB
M3JIEHH C yYETOM TEXHOJIOTHYECKHX, KOHCTPYKTOPCKHX, ITK(Y)-4Y6 | YMeer pa3pabaTbiBaTh MUKPOIIPOLIECCOPHBIE CPEACTBA U
9KCIUTYaTallMOHHBIX, 3CTETUYECKUX, SKOHOMHUECKUX U CHCTEMbI aBTOMATH3aLHH, KOHTPOIIS, IHArHOCTHKH,
YIIPaBJIEHYECKHUX ITAPAMETPOB, B pa3padOTKe MPOCKTOB HCIIEITAHMIL.
MOJICpHU3ALIUH JEHCTBYIOIUX TPOU3BOACTB, CO3JaHUN
HOBBIX, B pa3pabOTKe CPECTB U CHCTEM aBTOMATU3AIUH,
KOHTpPOJIA, NNArHOCTHKH, UCILITAHNN, YIIPABICHIA [IK(V)-436 | 3HaeT OCHOBBI CHCTEMOTEXHUKH, MUKPOITPOIIECCOPHOI

nmponeccamMmu, JXU3HCHHBIM MUKJIOM HNPOAYKIHUH U €€
Ka4C€CTBOM B COOTBCTCTBHH C TCXHUYCCKUMU 3aJaHUAMU U
HCIOJIb30BAHUEM CTAHAAPTHBIX CPEACTB aBTOMATHU3 AN
pacyeToOB U IPOCKTUPOBAHUS

TEXHHUKH, TEJIEMEXaHUKH, HA3HAYEHUE, YCTPONUCTBO U
HOPUHIUIBI paOOTHl KOHTPOJIBHO-U3MEPHUTEIbHBIX
npuOOpPOB, AMATHOCTUYECKOTO 000PYAOBAHUS U
MHCTPYMEHTOB; TEXHUKY Pa3pabOTKH
MHUKPOIPOILIECCOPHBIX CPEJICTB U CUCTEM
aBTOMAaTHU3allUU, KOHTPOJIS, AMATHOCTUKH, UCIIBITAHUH.




DjIeMeHT

CocraBasiionue pe3yJibTaTOB OCBOCHHUSA (lIeCKpl/ll'lTopbl KOMHeTeHHﬂﬁ)

00pa3oBaTeJbLHOM Kon
nporpamMmmMmbl Cemec'rp KOMITETCHIINH HanmeHoBaHue KOMIIETeHIIMH
(AMCUHUILIIMHA, Kog HaumenoBanue
npaktuka, 'MA)
Muxkponporuecc S) [TK(Y)-7 | Cnocoben yuacTBOBaTh B pa3padoTKe [TIK(Y)- | Bnageer KOMOBIOTEPHBIMU METOIaMH cOOpa, XpaHEHUS U
OpHasi TEXHUKA MIPOEKTOB MO0 aBTOMATHU3AINH 7B4 00paboTku nH(pOpMaIMU; HaBBIKAMH MPAKTUYECKOTO
U CpeICTBa MIPOU3BOJICTBEHHBIX U TEXHOJIOTHUUECKUX MCIIOJIb30BaHUsI 0a30BBIX HHCTPYMEHTAIBHBIX CPEJICTB
aBTOMAaTHU3AINH MPOLIECCOB, TEXHUUYECKUX CPEICTB U MOAJEP>KKHU CUHTE3a U SKCILTyaTallui COBPEMEHHBIX
(mponiosKEHHE) CHUCTEM aBTOMATHU3aLUU, KOHTPOJIA, ACY TII, B TOM uKcie NpOrpaMMHUPYEMBIX
JUArHOCTHKY, UCTIBITAHUMN, YIIPaBICHUS MHUKPOTPOIIECCOPHBIX KOHTPOJIEPOB OTEUECTBEHHOTO U
IIPOLIECCAMU, dKU3HEHHBIM LIUKJIOM 3apy0eKHOTO IPOU3BOJICTBA, S3BIKOB
MPOIYKIIMH U €€ Ka4eCTBOM, B nporpammupoBanus crangapra [EC 61131-3, SCADA-
MPaKTUYECKOM OCBOCHUU U naketoB, OPC cepBepos.
COBEPIICHCTBOBAHUHU JAHHBIX MPOIIECCOB, [TK(Y)- | YMeeT ocymecTBIsITh BBIOOP COBPEMEHHBIX
CpPEJICTB U CUCTEM 7Y4 TEXHUUYECKHUX CPEACTB aBTOMATU3ALIMU, HAXOJIUTh
s¢(dheKkTUBHBIE TOIXOABI K TOCTPOCHUIO CUCTEM
MIPOMBIIIICHHOM aBTOMATHU3AIlMU U IPUMEHSThH Ha
MIPAKTUKE, pa3pabOTKU CUCTEM YIIPaBICHUS
TEXHOJIOTMYECKUMH IIpoLieccaMy Ha 6a3e COBPEMEHHBIX
texnonoruii, Bkaodas OPC u SCADA , HaxoauTh U
HCIIO0JIH30BaTh HAYYHO-TEXHUYECKYIO HH(OpMAIHIO B
UCCIIeTyeMOl 00JIacTH U3 Pa3IMYHBIX PECypPCOB,
BKJIFOYAsi HH()OPMAIUIO HA aHTJIMICKOM SI3BIKE.
ITK(Y)- | 3Haer coBpeMeHHbIE TEXHHUECKHUE CPEICTB
734 aBTOMAaTHU3allUM, B TOM YHCIIE, CPEICTB U3MEPEHUs

TE€XHOJIOTHYECKHUX ITapaMeTPOB, IPOMBIIIEHHBIX
KOHTPOJJIEPOB U MCTIOJHUTEIbHBIX YCTPOICTB,
OCHOBHBIE IIPUHIIUIIBI allIIapaTHO-IIPOTPAMMHOMN
opranuzaru coppeMeHHbIX ACY TII; moaxoasr k
IIPOEKTUPOBAHUIO CUCTEM JIaHHOTO KJ1acca;

(G yHKIIMOHAJIbHBIE BO3MOXKHOCTH CIIELUaTN3UPOBAHHbIX
nporpaMMubix SCADA n OPC-TexHo0THIO pa3padoTKu
OTKPBITBIX CUCTEM; TPOMBIIIIIEHHbIE HHTEP(ENCHI U
ITPOTOKOJIBI ITEpeIadu JTAHHBIX




Iloka3aTesn M MeTOAbI OLIECHUBAHUA

Ilnanupyemble pe3yIbTaThl 00yYeHHS 10 TUCHHILINHE

Koa koHTpompyemoii
KOMIeTeHI N (UJIH ee

HaunmenoBanue pa3aeaa
JAUCIHHUILTAHBI

MeToabl OLeHNBAHUS
(O1IeHOYHbIE MEPOTIPHATHS)

Kon HanmenoBanue yacth)

P/I-1 | Pa3zpabaThiBaTh cpesicTBa aBTOMATU3ALUHU, KOHTPOJIS, [K(Y)-4 Moayas 1. 3ammTa 1a00paTOPHBIX PaboT
JIIMarHOCTUKY U UCIBITAHUHA Ha 0aze MK (Y)-7 MuxkpornpoiieccopHas 3aiuTa NpakKTHIECKUX paboT
MHUKPOIPOLIECCOPHBIX KOHTPOJLJIEPOB. TEXHUKA Kontposnbhbie paboTsi

PJI-2 | Pa3pabarbiBaTh KOHTPOJIbHO-U3MEPUTEIIBHBIC IK(Y)-4 Monayas 2. 3amuTa 1ab0paTopHBIX PadboT
puOopbI Ha 0a3e MUKPOIIPOLIECCOPHBIX CPENICTB, IK(Y)-7 CpencTsa aBTOMaTH3alMy | 3aLIATa IPAKTHICCKUX PaboT

OCHOBAHHBLIC HA HOBBIX ITPUHIUIIAX U3MCPCHUA,
COBCPUICHCTBOBATH CYIICCTBYIOIINEC CIIOCOOBI
HU3MCPCHUA TCXHOJIOTHYCCKUX 11apaMETPOB.

KonTtposabHbie paboThl

3.
HOp?II[OK opraHmM3alvii OLICHUBAHWA PC3YyJIbTAaTOB 06y‘~IeHI/I$I B YHUBCPCUTCTC PCriIaMCHTHUPYCTCA OTACIbHBIM JIOKAJIbHBIM HOPMATUBHBIM AKTOM —

«CucreMa OlIEHHBaHHS Pe3yJIbTaTOB 00y4deHUs: B TOMCKOM MOJNUTEXHUUECKOM yHHBepcuTeTe (Cucrema OleHHBaHHs)» (B JEUCTBYIOLICH PEIaKIIUH).
Hcnonp3yercss OalibHO-pEeUTUHIOBasl CHCTEMa OLICHUBAHUS pe3yiIbTaToB oO0ydeHus. MToromasi olieHKa (TpaiWMLIMOHHAs W JIMTEPHAas) MO BUIAM
yueOHoil nesrenbHOcTH (M3ydeHue nucuumind, YHUPC, HUPC, kypcoBoe NpOeKTHpOBaHUE, MPAKTHKH) OIpeIenseTcss CyMMOW OajuioB 1o

IIxana oneHUBaHUA

pe3yibTaTaM TeKYIIETo KOHTPOJIS U TPOMEKYTOUHON aTTeCTalluu (MTOroBasi peMTHHTOBas OlleHKa - Makcumym 100 GamioB).




PacrnipeniesieHre OCHOBHBIX U JOIOJIHUTENBHBIX OaJlJIOB 3a OLEHOYHBIE MEPONPUSTHSI TEKYIIEr0 KOHTPOJS M INPOMEKYTOUYHOM aTrTecTaluu
YCTAaHABJINBAETCS KAaJICHIAPHBIM PEUTHHI-IUIAHOM JUCLIUILINHBI.

PeKOMeH,Z[yeMaH mKajia Jjisi OTACIIbHBIX OICHOYHBIX Meponpnﬂmﬁ BXOAHOI'O U TCKYIICT'O KOHTPOJIA

%o BLINIOJTHEHUS

CooTBeTCTBHE TPAAUIIMOHHOM

OmnpenesieHue OLEeHKU

3a1aHus OlleHKe

90%+100% «OTINYHO» OTiAM4HOE MOHUMAHUE MIPEAMETA, BCECTOPOHHUE 3HAHUS, OTJIIMYHBIE YMEHHUS U BIIAJICHUE OIIBITOM
MPAKTUIECKON JACSITEITLHOCTH, HEOOXOAMMBIE Pe3yIbTaThl 00yUeHUS CPOPMHUPOBAHBI, UX KA4ECTBO
OIICHEHO KOJIMYECTBOM 0AJUIOB, OJIM3KUM K MAaKCUMAJIBHOMY

70% - 89% «Xoporo» JlocTaTo4YHO MOJTHOE IOHWMAHKE MPEMETA, XOPOIIUE 3HAHUSI, YMEHHUS U OIBIT MPAKTHIECKOU
JEeATEIIbHOCTH, HEOOXOIUMBIC pe3yIbTaThl 00ydeHUs: CHOPMUPOBAHBI, KAY€CTBO HHU OJHOTO U3 HUX
HE OLICHEHO MMUHHUMAJIbHBIM KOJIHYECTBOM OaJlsIOB

55% - 69% «Y IOBI.» [Tpuemiiemoe MOHUMaHKE MPEMETA, YAOBICTBOPUTEILHBIC 3HAHHS, YMEHUS U OTIBIT IPAKTUYECKON

ACATCIIBHOCTH, H606XOI[I/IMBIG PE3YyJIbTAaThI O6y‘IeHI/IH C(i)OpMHpOBaHbI, Ka4C€CTBO HCKOTOPBIX U3 HUX
OICHCHO MUHHMAaJIbHBIM KOJIHYCCTBOM 0amioB

0% - 54%

«Heynosn.»

PGSYHLTaTH O6y‘leHI/IH HC COOTBCTCTBYIOT MUHHUMAJIBHO NOCTATOYHBIM Tpe6OBaHI/I${M

[IIxana s OLICHOYHBIX MEPONPUATHI dK3aMEHA

o CoorBercrBHE
% BBINOJHEHUsI | JK3aMeH, .
. TPaAMHOHHOMT OnpenesieHHe OLEHKH
3ajaHui dK3aMeHa|  Oasn
OLICHKeE
90%+100% 18 +20 «OtauuHo» | OTIIMYHOE MOHMMAHUE IIPEeIMETa, BCECTOPOHHHUE 3HAHMS, OTJINYHBIE YMEHUS U BJIaJIEHUE ONBITOM
MIPAKTUYECKOH JIeATEIbHOCTH, HE00XO0AUMBIE PE3yJIbTaThl 00yUeHUsI CHOPMHUPOBAHBI, UX Ka4ECTBO
OILIEHEHO KOJMYECTBOM 0aJIOB, OJIM3KMM K MAaKCUMAIIbHOMY
70% - 89% 14+17 «Xopomio» JlocTaTOYHO MOJIHOE IOHUMAaHHUE MPEAMETa, XOPOIINE 3HAHUS, YMEHHUS U OTBIT MPAKTUYECKOU
NesITebHOCTH, HEOOXOIUMBIE Pe3yabTaThl 00ydeHUs! cPOPMUPOBAHBI, KAUECTBO HU OHOTO U3 HUX
HE OIIEHEHO MUHUMAJIbHBIM KOJIMYECTBOM 0aJIOB
55% - 69% 11+13 «Y 10BI.» [Tpuemiemoe moHUMaHKE MPEMETA, YAOBIETBOPUTENIbHBIE 3HAHHSI, YMEHUS U OIBIT IPAKTUYECKON
NesITeTbHOCTH, HEOOXOTUMBIE Pe3yIbTaThl 00yueH!s chOpMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX
OLIEHEHO MUHUMAJIbHBIM KOJINYECTBOM 0aJlIOB
0% - 54% 0-+10 «Heynosn.» | Pe3ynbraThl 00y4eHHs HE COOTBETCTBYIOT MUHUMAJIBHO JOCTATOYHBIM TPEOOBAHUSAM




[kana asst OLIEHOYHBIX MEPOTIPHUATHIA U U HEPSHIIUPOBAHHOTO 3a4eTa / 3aueTa

Crenensn
chopMupoOBaHHOCTH CoorBeTcTBHE
Bana . OnpeneJienne oneHKH
pe3yabTaToB TPaAHUUHNOHHOHU OLICHKE
00yueHnst
90% + 100% | 90 + 100 «OT1IIaHOY OTnMyHOE TOHUMAaHUE MPeIMeETa, BCECTOPOHHUE 3HAHUSA, OTIMYHBIE YMEHHUS U BIIAJICHHE OTBITOM MPaKTHIECKON
JeSITeNTbHOCTH, HEOOXOTUMBIE PE3YIbTaThl 00ydeHHs ChOPMHUPOBAHBI, UX KAYECTBO OLIEHEHO KOJIMYECTBOM 0aJlIoB,
OJM3KUM K MAaKCUMaIIbHOMY
70% +89% | 70+ 89 «X0po1Io» JlocTaToyHO NMOJTHOE TOHUMAaHUE MpeIMeTa, XOPOLINE 3HaHUSA, YMEHHS U ONBIT MPAKTUYECKON eATENbHOCTH,
HEO0XOIUMBIE Pe3ybTaThl 00ydeHHs chOPMHUPOBAHBI, KAYECTBO HU OAHOT'O U3 HUX HE OLIEHEHO MUHUMAJIbHBIM
KOJINYEeCTBOM 0ajlyioB
55%+69% | 55+ 69 «Y IOBIL.» [Ipuemnemoe noHHMaHUe NpeIMeETa, YIOBIETBOPUTENbHbIE 3HAHNUSA, YMEHUS U OIBIT NPAKTUYECKON AeATEIbHOCTH,
HEO00XOIUMBIE PE3yJIbTAaThl 00yUeHHUS CHPOPMHUPOBAHBI, KAUECTBO HEKOTOPHIX U3 HUX OILICHEHO MUHUMAJIbHBIM
KOJINYEeCTBOM 0ajioB
55% + 100% | 55 + 100 «3adTeHo» Pesynprarel 00y4eHNsI COOTBETCTBYIOT MHHUMAJIBHO JIOCTATOYHBIM TPEOOBAHHUSIM
0% + 54% 0+54 «Heynosn.»/ | Pe3ynbrarsl 00yueHHs HE COOTBETCTBYIOT MUHUMAJIBHO JOCTATOYHBIM TPEOOBAHUSAM

«He 3auTeno»

4. TlepeyeHb TUNOBBIX 3aaHUI

OueHo4HbIe MEPONPHSITHS

IIpuMepsbl THNOBBLIX KOHTPOJILHBIX 3a1aHHI

1. TK1 — 3ammTa pe3ynbTaToB
nabopaTopHoil paboThI

Tewmbl 1abopaTOpHBIX PabOT:

CpencTBa 1 ciocoObl U3MEPEHUs TEMIIEPaTyphI.

CpenctBa u criocoObI U3MEPEHUS JaBICHUSI.

JIBYXTIO3UIIMOHHBIN Perynarop Temieparypbl. CiocoObl MOBBIIIEHUS TOYHOCTH PETryJINPOBAHUS
CpenctBa u ciocoObl U3MEPEHUSI YPOBHSI.

CpenctBa mpeoOpa3oBaHUs CUTHAIIOB.

DNeKTpOMarHuTHbIE pelie.

VYnpasienue TpéxdazHbIM JIeKTponpuBoAoM. M3yueHne MEeTo0B U CpesICTB YIPaBICHUS.
WNHnykTuBHBIN TpeoOpazoBaTeb nepeMernieHusl.

[Iporpammupyemblie pene B 3ajadyax aBTOMaTH3aIHH.

0. ABapuiiHbIe BKIIIOUATEIIHA Pe3epBa

HROo~NoGOa~LNE

Bonpocsr:




OneHoYHbIE MEPONPHSITHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

1.
2.

[To usyueHHoMy B pe3ynbTare paboThl MaTepuaty
[1o nony4eHHbIM pe3yabTaTam

TpeGoBaHUsI 1 pEKOMEHIAIINH:

1.
2.
3.

BrimonHeHue oT4eTa U COOTBETCTBHE (POPMATLHBIX TPEOOBAHMIA K TOAOOHOMY IOKYMEHTY.
CooTBeTCTBHE OTYETA 3a/IaHUI0 Ha J1a00paTOpHYIO padoTy.
VYcrpanenue omumOOK U HEJJOUETOB.

TK2 — 3ammuTa pe3yiabTaToB
MPAKTUYECKUX paboT

TeMbl TPaKTUYECKUX 3aHITHI:

©COoNR~ LN R

AHanu3 ¥ CUHTE3 JTOTHYECKHUX (DYHKIUH, UX MPUBEICHHE K 3JaHHOMY 0a3ucy.

MuHuUMH3aLHS JIOTUYECKUX BbIPaXKEHUM.

AHanu3 ¥ CHHTE3 JJOTHYECKHUX (DYHKIUH C MPUMCHEHHEM JJICMEHTOB KOMOMHAIIMOHHOMW JIOTHKHU
Peanuzanus nornueckux Gpynkuuii Ha Mmukpocxemax TTJI KMOII noruxwu.

JmarpamMmbl pabOTHl OCHOBHBIX KJIACCOB TPUITEPOB. AHAIN3 U CHHTE3 TPUTTEPHBIX CXEM.
CuHTe3 M anmnapaTHasl peajiu3alus AeTEPMUHUPOBAHHOTO KOHEYHOTO aBTOMATA.

AnmnapartHas peanuzauus pa3nuuHbix THoB LHAIT u ALIIT

Opranu3zanys nporpaMMsbl. Y CIOBHBIE U O€3yCIIOBHBIC TIEPEXOIBI.

Opranuzanus 1 paboTa ¢ npephIBaHUIMHU.

10 Pabota ¢ nepudepueit MUKpOKOHTpOILIEpA.
11. YcrpoiicTBa MHAUKALIMKA U OTOOPAKEHUSI.

Bompocsr:
1. Tlo u3yueHHOMY B pe3ynbTare pabOThl MaTepHAITY
2. Tlo momy4eHHBIM pe3yabTaTaMm.
TpeboBaHus U PEKOMEH AU U:
1. BeimonHeHue 0TYETa U COOTBETCTBUE (DOPMAIBHBIX TPEOOBAHUN K MTOJJOOHOMY IOKYMEHTY.
2. CoOTBeTCTBHE OTYETA 33JJaHUIO HAa padoTYy.
3. YcrtpaHeHue onIMOOK M HEI0UETOB.

KontponsHas padora Nel

Bompocel Ha KOHTPOJIBHYIO PadoOTYy:

o E

EcrecTBeHHBIN CUTHAI.

PaboTtocnocobHOCTh ycTpoiicTBa (rpaduyeckoe mosicHeHne padboToCIIOCOOHOCTH).
CMBICT IPUHIINTIA arPeraTHPOBAHMSL.

[Tpumepb! YHUPHUIMPOBAHHBIX CUTHAJIOB TOKA U HANIPSKEHHUSL.

Kaxk moapaznensrorcs cpenctsa ['CII B 3aBUCHMOCTH OT OKPYXAIOMIEH Cpeabl?

1 krc/ecm2 = klla (Jromyckaercst OKpyrJieHHe).




OneHoYHbIE MEPONPHSITHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

Ha uém ocHoBaH mpuHIMI pabOTHI KUIKOCTHOTO MaHOMeTpa?
[Tepeuncnure 9yBCTBUTEIHHBIC DJIEMEHTHI Je(OPMAITMOHHBIX MAHOMETPOB.
Kaxkoit Bug umMeeT ceueHrne MaHOMETPUIECKON TpyOKu?

. Haznauenue TpuOKO-CEKTOPHOTO MEXaHU3Ma.

. B ueMm 3akmouaercst Tepmoaniekrpuyueckuii 3pdext?

. Crioco6s1 komneHcanuu TepMo3/IC, co3naBaeMoii CBOOOIHBIMU KOHIIAMHU T€PMOTIAPHI.

. Uro siBiIsIeTCA Mepoil TeMIepaTypsl P U3MEPEHHUH €€ ¢ TOMOILbIO HEYPAaBHOBEILIEHHOI'O MOCTa?
. Ha yém ocHOBaH npuHIUI 1EHCTBUS TUPOMETPOB?

. Kak Ha3bIBaroTCs TEXHUYECKUE CPENICTBA JIJIsl U3BMEPEHHUSI KOJIMUECTBA BelllecTBa?

. [IpuBeuTe npuMepsI CyKAOIIUX YCTPOUCTB.

. [IpuHuuMn nefcTBrUs KOHAYKTOMETPUUYECKUX YPOBHEMEPOB.

. Kak knmaccuumupyrores cMecr o KOJIM4eCcTBY KOMIOHEHTOB?

. Kakue cmecu Ha3bpIBaroTCs IceBAOOHMHAPHBIMU?

. Ha xakue ctaguu pazouBaeTcs npouecc M3MepeHusi cocTaBa MHOTOKOMIIOHEHTHOM Ia30BOI

cMecu?

OHeHKa BJIAZICHUS MATCPpUAJIOM B paAMKaxX pas3aciia Kypca.

KonTponbnas padorta Ne2

Bonpocel Ha KOHTPOJIbHYIO paloTYy:

OreHKa BJIaICHHUs] MAaTEPUAJIOM B paMKax Kypca.

BrinosiHeHUE KypcoBOro
IpoeKTa

BeltontHEHNE KypCOBOTO MTPOEKTA.
KypcoBoil mpoekT 10ykeH MpeacTaBIsTh cO00 MUCBMEHHYIO CaMOCTOSTENbHYIO Y4eOHO-

UCCIIEI0BATEIbCKYIO PAa0OTy CTYIEHTA, OCBALICHHYIO OJJHOMY M3 IIUPOKO PACIPOCTPaHEHHBIX
CIOCO0O0B U3MEPEHNUS PACXOI0B KUIKUX U Ta3000pa3HbIX Bpea — U3MEPEHHE METOI0M NEPEMEHHOTO
repenaja Ha CyXaroleM ycTporcTse. [IpoekT CiyUT XOpOIIHMM MPUMEPOM 3aKPEIICHUS
TEOPETUYECKUX 3HAaHUM U NIPAKTUYECKUX HABBIKOB IPU PEIIEHUM KOHKPETHBIX 3a/a4, a TAK)KE YMEHUH
AHAJIMTHYCCKU OLICHUBATh, 3alllMIIIaTh U 000CHOBBIBATh ITOJIYUCHHBIC PE3YJIbTAThI.

I/ICXOI[HI)IG JaHHBIC K KYPCOBOMY IIPOCKTY O(l)OpMJ'IeHI)I B BUJC OTACIIBHOTO JOKYMCHTA U

pa3MelieHbl Ha IEpCOHAIbHOM caiiTe npernoaasarens. McxoiHble JaHHbIE BKIIOYAIOT BCIO
HE0OXO0UMYI0 HH(HOPMAITUIO JIJIST BBITIOTHEHUS PAOOTHI.

DK3aMeH

TeOpeTI/IquKI/IC BOIIPOCHI HA 9K3aMCH:

[Tpumep Ounera:




OneHoYHbIE MEPONPHSITHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

Buier NeX
1. KonnuecTBa u pacxoas! Beuiectsa. OOBbEMHBIE U CKOPOCTHBIE CUETUUKHU.
2. AnmapartHas peanusanus pazauusbix Tunos LAIT u ALIT

MeTtoauyeckue yKkazaHus 10 Npoueaype OLeHUBaHUA

OueHouHbIe MEPONPUATHS

Hpoueuypa MPOBEACHNS OLICHOYHOI'0 MEPONPUATUA W Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

3amuTa 1ab0paTopHbIX padboT

Ha caiite npenonaBarensi, 00eCreUMBAIOIIEro IUCHUILINHY, B pasiene «YdueOHbIe 3aJaHus»
pa3MeleHbl 331aHus K JIaDOPaTOPHBIM padOTaM M METOAMYECKUE PEKOMEHIAIUU TI0 UX BBIOJHEHHIO.
Jyist Toro, 4TOOBI MPUCTYIHUTH K BBIIOJHEHUIO pabOThI CTYICHT IMOJIyYaeT JOIMYCK — coOeceIOBaHUE C
MPEeToIaBaTelieM 110 TEME BBITIOTHIEMOM paboThI.

Pabora BeimosHseTCS B 1Ta0OpAaTOPHH HAa OPUTHHAIBHBIX CTEHJIaX B Yachl J1a0OPATOPHBIX 3aHITUH
U TOATOTaBIMBAE€T OTYET O BBHIMOJHEHHOW pabore. OTueT, B KOTOPOM H3JAraloTcsi IOJY4YEHHBIE
PE3YIbTAThI, NPUBOAATCA BCC HGO6XOI[I/IMI)IC PaCUCTHhI, I‘pa(bI/IKI/I, BbIBOAbI, OTBETHI HAa KOHTPOJIbHBLIC
BOIPOCHI, 32a0J1arOBPEMEHHO MTPEICTABIISACTCS HAa MPOBEPKY MpernoaBaTeno. [Ipyu BeISBICHUN OMMOOK U
HEJIOYETOB IMPOU3BOAUTCS MX ycTpaHeHue. Ha 3amuTe oTueTa CTYJACHTY MOTYT 3a7aBaThCsl JIFOOBIC
BOIIPOCHI IO TeME JIA00PaTOPHOM PabOTHI.

3amuTa NpakTUYecKux padboT

Ha caiite mpemnonaBarens, o0ecreunBarONIero AUCIUIUIMHY, B pas3fiene «YdeOHbIe 3aJaHusy
pa3MeIieHbl 3aJJaHusl K MPaKTUYECKUM paboTaM U METOUYECKHEe PEKOMEH/IAIUU TI0 UX BBITTOJIHEHHUIO.

CTyaeHT BBITIOJHSAET padoTy U MOATOTABIMBAET OTYET O BBHIIIOJIHEHHON padoTte. B pamkax 3amuThl
paboThI CTYIEHT JEMOHCTPHUPYET MOTYYSHHBIE PEe3yIbTaThl, @ TAKXKe MOATOTOBIEHHBINH oT4eT. CTyAeHTY
MOTYT 3aaaBaTbCd BOIMPOCHI IO IMOJYYCHHBIM PE3yJIbTaTaM. HpI/I BBISIBJIEHUH OIIHMOOK U HEAOYYCTOB
CTYJICHTOM IPOU3BOAMUTCS UX YCTPAHEHHE.

KoHnTpoibHble paboThl

[IpoBepka 3HaHMI JTEKIIMOHHOTO MaTepualia U MaTepuaa, BBIHECEHHOTO Ha CaMOTIOJTOTOBKY.

Pabota BeInonHseTcs B BUJIe TecTa. Kax bl cTyeHT noiayJaeT 3aanue, cocrosiuee u3 20-25
BOIIPOCOB, OXBATHIBAIOLIIUX OCHOBHBIE TEMBI JIEKIIMOHHOTO Kypca U CaMOCTOSITEIbHON pabOTHI.
[TpoaoKUTENTFHOCTS KOHTPOJIHOW paboThl He Oornee 20 MUHYT.

[Ipu npoBepke o1ieHNBAETCsI MPaBUILHOCTh OTBETA.

BrinosiHeHuE KypcoBOro
MpOEKTa

KypcoBoii mpoeKT H0KeH coaepKaTh paCueTHO-TIOSICHUTENBHYIO 3aMMUCKY U TPadUIECKYIO YacTh.
B cooTBeTcTBHE ¢ OOIMIEMHCTUTYTCKUMH TPEOOBAHUAMH 00HEM HEMIPABOMOYHOTO 3aMCTBOBAHUS
PE3yNbTAaTOB pabOTHI IPYTUX aBTOPOB JJIsi KYPCOBBIX TPOEKTOB HE OJIKEH MpeBbIIaTh 15%.
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JUi1s1 BBIIIOJTHEHUSI KYPCOBOI'O IIPOEKTAa HEOOXOAMMO BBIIOJIHUTH CIIEIYIOLIYI0 padoTy.

N3y4nTh OCTABICHHYIO 3a/1a4y.

N3yunth 060pynoBaHue i €€ peaau3aliy, U3y4YuTb BO3MOKHOCTH TEXHUYECKUX CPEICTB IS
peanu3ayy noctaBieHHon 3agauu. [IpoBecTr KpaTKuii 0630p 10 BONPOCY peIIeHuUs IOCTaBICHHON

3aJ1a4u

PazpaboTtarh CTpYKTYpHYIO CXeMY NPOEKTUPYEMOT0 YCTPOICTBA.

BBINOSIHUTE pacyeTsl MapaMeTpoOB yCTPOUCTB.
[Ipou3sBecTH BEIOOP TEXHUUECKUX YCTPOHCTB.

BeimonHuTe 00paTHbIN pacuet (ecau He0OXOJUM) B COOTBETCTBUU C TEXHUUYECKUMHU
XapaKTepUCTHUKAaMU BIOPAHHOT'O YCTPONCTBA.

PazpaboTare NpUHIMITHAIBHBIE JIEKTPUUECKHE CXEMbI COETUHEHUH, I03BOJISAIONINE O0BEAUHUTD
BbIOpaHHOE 000PYIOBaHKE B €AUHYIO CHCTEMY U PEIIUTh TIOCTABICHHYIO 33/1a4y

[IpencraBuTh cxembl (UE€pTEKH) YCTAHOBKU YCTPOICTB.

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

Kpurepuit

6 - 10 6amioB

2 - 5 bamnos

0 -1 6amn

000CHOBAaHHOCTH
HCCIEI0OBAHUS

1. CreneHB TEOPETHUESCKOM

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

B pabote npoBeneH
TEOPETUYECKUM aHaIu3 ¢
OIOPOH TOJIBKO Ha paboTHI,
OTHOCSIIIHECS
MIPEUMYILIECTBEHHO K
OJTHOMY Y3KOMY
TEOPETHYECKOMY/HCCIIE/IOB
aTeNbCKOMY noaxony 0e3
COOTHECEHHS C IPYTHMH
TEOPHUSIMH, C
COBPEMEHHBIMH ITOIXOAaMH

B pabote Teoperuueckuit
aHaJIU3 KaK TaKOBOU He
MIPOBOIIIICS,
TEopeTH4YecKuil 0030p
MIPOM3BOIUT OIIyILIICHHUE
HEI0CTaTOYHOTO

2. KauecTtBO pacueros,
WHTEPIPETALHs] JaHHBIX 1
000CHOBaHHOCTH BHIBOJIOB

[pu BEMUMCTICHUH
pacUeTHBIX pa3IeIioB
KypCOBOTO IPOEKTa
MIPOITUCAH aJTOPUTM
BBIYHCIICHUYSI, TTOJTYICHHBIC
pe3yNbTaThl OMUCAHBI U
MIPOUMHTEPIIPETUPOBAHBI,
BBIBOJIBI 0OOCHOBAHEL.
PacdeTnl BBIOIHEHBI

[pu BIYUCICHUT
pacyeTHbIX pa3ieioB
KypCOBOI'O TMPOEKTA HEe
MPOIHKCAH arOPUTM
BBIYUCIICHUA, nonyquHHe
pe3yJIbTaThl OIIMCAaHbI HE
IIOJTHOCTBIO, BBIBOAbI
oOocHOBaHEIL. Pacuersl
BBIITOJIHCHBI HaCTUYHO

IIpu BeIUMCIIEHUN
pacyeTHbIX pa3iesioB He
MPOTIHCAH aJITOPUTM
BBIYUCIICHUS, TIOJTyUEHHbBIE
pe3yJbTaThl HE
WHTEPIPETHPOBAHBI,
OTCYTCTBYIOT BbIBO/IbI. B
pacderax €CTh OIIMOKH.
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BEPHO. BEPHO.
3. [locnenoBarenbHOCTh U TexcT paboThl U3IOXKEH B Texcte paboTs PacueTHble pa3zaensl
JIOTUYHOCTh U3JI0KEHHS MOHSITHO U JIOTUYHO, BCTPEUAIOTCS HAPYLICHUS paboThI MPECTABISAIOT
Mmarepuana CYIIECTBYET CBS3b MEKIY JIOTMYECKUX co00i1 HecBsI3aHHbIE YaCTH
pacyeTHBIMHU pa3ienamMu TMIOCJIE/I0BATEILHOCTEH paboTsl
4. Ouenka opopMIIeHHS 1 Pabora pacrieuarana Ha Pabora pacrieuarana Ha Pabota pacrieuarana Ha
rPaMOTHOCTH NPUHTEPE U COOTBETCTBYET | NMPUHTEPE M COOTBETCTBYET | IMPUHTEPE C HApYIICHHEM
TpeOOBAHUAM 110 TpeOOBaHUAM 110 TpeOOBaHU K
oopMIIEHHIO KYPCOBBIX 0opMIICHHIO KYPCOBBIX oopMIIeHHIO KYPCOBBIX
pa6ot (npoexror) TITVY, pa6ot TITY, yacTiuHO pabot TITY, oTcyTCTBYIOT
oopMIICHBI CCHUIKH Ha oopMIIEHBI CCHUIKK Ha CCBUIKHU Ha MCIIOJIb3yEeMbIe
HCTIOJIb3yEMbIC HCTOUYHHUKH HCIIOJIb3yEMbIC HCTOYHHUKH, | HUCTOYHHKH, B paboTe
U IUTAThI, HOPMYIUPOBKH OTCYTCTBYIOT MHOTro opdorpapudeckux u
KOPPEKTHBI C TOUKH 3peHusi | opdorpadudeckue u CTUIUCTUYECKUX OIINOOK.
PYCCKOTO sI3bIKa CTHJIMCTHIECKUE OIHOKU

IlonroroenenHass paboTa NOANMCHIBAETCS CTYACHTOM M MPEJCTABISECTCA IPENOJaBaTeN0 Ha
IIPOBEPKY B YCTAHOBJICHHBIE KAJICHJAPHBIM PEUTHHI IUIAHOM KYpCOBOTO IpoekTa cpoku. IIposepka
KypCOBOI'O IIPOEKTA IIPENOIaBATEIEM OCYIIECTBIISIETCS B TEYCHUE TPEX JHEH MOCe CAAYH.

[IpenonaBaTens OLEHUBAET BBIIOJIHEHHE PA0OTHI U COOTBETCTBHE KaJCHIAPHOMY PEHTHHT IJIaHy
no 40-6annpHoM cucreme. [IpoekT cunTaeTcst BHIMOTHEHHOM, a CTYICHT MOJTy4aeT JOMYyCK K 3aluTe Ipu
nojryyeHuu 22 0ansoB, Ha TUTYJIBHOM JIMCTE IpenojaBareib aenaet oTMeTky «K 3ammurey, mpocraBiser
HaOpaHHOE KOJIMYECTBO OANIOB U CTABUT NOAMKCH. EciM B pe3ynbTaTe NPOBEPKHU CTYIEHT MOJTydYaeT
MEHBIIYI0 CyMMY OaiioB, TO paboTa BO3BpAIAETCs CTYASHTY JUIs JOpaOOTKH UM MEPEeNKH.
3ameuaHus IpenoaaBaTeab B IUICbMEHHOM BUJIE MPEACTaBIseT cTyAeHTy. Ha TuTynpHOM nucte
nenaercs orMeTka «Jlopaborate» uinn «llepenenarby.

3ammTa KypcoBOTO ITPOEKTa

@®opmoOil TEKyIIero KOHTpPOJsS SBISETCS 3allluTa KypCOBOTO IPOEKTa, YTO MO3BOJIAET BBIIBUTH
cTereHb  Cc(OPMUPOBAHHOCTH  MPOPECCHOHATBHOIO  MBIIIJIEHUS  CTYIEHTOB M OCBOEHHOCTH
MPOTPaMMHOTO MaTepHuaa B MPOIECCe CaMOCTOSTEIbHON paboThI HaJl KypCOBOM pabOTOM.

3amuTa KypcoBOro IIPOeKTa COCTOUT U3 IBYX JTaIlOB:

KpaTkoe cooOuieHue (2-3 MUHYTBI) O CYIIHOCTH U pe3yjbTaTax paboThl, KOTOpPOE MPOXOAUT Ha
OCHOBE 3apaHee TOATOTOBJIEHHOIO JIOKJIafa M MpeArnoyiaraeT CcBOOOJHOE BIAJEHUE TEMOM
UCCIIEIOBaHMUS,

OTBETHI Ha BOIIPOCHI.

[IpenogaBaTens MOKET 3a/1aBaTh MO TPU BOIpOCa MO KaKIOMY pas3fielly KypcoBoro npoekra. Taxxke
IIpenojaBaTeslb MOKET 3a7jaBaTh YTOUHSIOLUE U JOIOIHUTEIbHBIE BOIPOCHI.

Kputepun onieHrBaHMs 3a1IUTHI KYPCOBOTO MPOEKTA
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Kpurepuiti

11 - 20 6amnoB

4 - 10 6amoB

0 - 3 bamnoB

1. CooTBeTcTBHE
COZIepKaHUA JOKJIaza 1
CTEICHb BIaJCHUS
3asiBJICHHOM TeMOi
HCCJIETOBAHUA

Copeprxanue DoKIana
COOTBETCTBYET 3asIBICHHOI
TEME U B MOJIHOUN Mepe e€
PacKpbIBaeT, CTYJIEHT
JIEMOHCTPHPYET CBOOOTHOE
BJIAJICHUE TEMOU

Copeprxanue A0KIana, HE B
IIOJIHOI Mepe pacKphIBaeT
3asIBJICHHYIO TEMY, CTYJICHT
UCTIBITBIBAET 3aTPYAHCHHUS
NP TOKJIae

CopneprkaHue T0OKIaaa HE
COOTBETCTBYET 3as1BJIICHHOM
TeMe, CTYAEHT He CIIOCO0eH
nepeaaTb OCHOBHBIE 3TaIbI
IPY HaIMCaHWU PabOTHI

2. HaBbiku npoBeeHUs
pacdeToB U OIeHKa
MOJTYYCHHBIX PE3yIbTaTOB

CTyZIeHT MOXeT paccka3aTh
ITOPUTM BBIYHCIICHHS,
JIEMOHCTPHUPYET (HOPMYIIBI
JUTS BBIYUCIICHUS 1
pacdeTsl, MOJKET
MHTEPIPETHPOBAThH
MOJTy4CHHBIE PE3YIbTaTHI,
MOHNMAeT H
JIEMOHCTPHUPYET
B3aUMOCBA3b
paCcCYUTaHHBIX
[IOKa3aTeNeH.

CTyAeHT MOXKET paccKa3aTh
aJrOPUTM BBIUHCIICHHUS,
WCIBITHIBAET 3aTPYIHEHUS
TIPH IEMOHCTPALINH
(bopMyI IS BEIYHCICHAS U
pacueToB, MOXKET
HHTEPIPETHPOBATH
TIOJTy9YCHHBIC PE3YIbTaTHI,
WCTIBITHIBACT 3aTPYAHECHUS
HpI/I I[CMOHCTpaHI/II/I
B3aUMOCBS3U
paCC‘II/ITaHHI)IX
MOKa3aTejeH.

CTyAeHT HUCHBITHIBAET
3aTpyIHEHUS WM HE
MOJXKET paccKa3aTh
ANTOPHUTM BBIYHMCIICHHUSA,
HCTIBITHIBACT 3aTPYAHECHUS
TIPH AEMOHCTPALIUI
(hopMy U BEIYUCIICHUS U
pacdeToB, HE MOXKET
HHTEPIPETHPOBATH
MOJy4Y€HHBIE PE3YJILTATHI,
HC MOHUMACT B3aUMOCBI3U
pacchTaHme
MoKa3aTejen

3. OTBeThI Ha BOIPOCHI
IpernoiaBaTens

CryzaeHt cBoO6OIHO
OTBEYAET Ha BCE BOMPOCHI,
JIEMOHCTPUPYET CBOOOTHOM
BJIAJICHUE 110 KAXKIOMY
paszeny paboTsl U
MOHMMAET B3aUMOCBSI3b
3THX Pa3/IeIIoB.

CTyIeHT UCTIBITHIBACT
3aTpyAHEHHs IIPU OTBETE
Ha BCe BOIIPOCHI, 1aeT
TIOJTHBIE OTBETHI C
MIOMOIIIBIO HABOISIIINX
BOIIPOCOB, IEMOHCTPHPYET
CBOOOIHOH BIIa/IEHHE TIO
Ka)XJIOMY pa3zieiry paboTsl
Y IOHUMAET B3aUMOCBSI3b
9THX pa3fiesioB.

CTyAeHT UCTIBITHIBAET
3aTPyIHEHUS IPU OTBETE
Ha BCE BOIMPOCHI, HE MOXET
JIaTh OTBET HABOISIINAX
BOIIPOCOB, HE TIOHUMAET
B3aMMOCBSI3H ITOTyYSHHBIX
noKa3aTejeH.

[IpenogaBaTens OLIEHWBAET 3aAIIUTY KYPCOBOTO MPOEKTa M COOTBETCTBUE KACHAAPHOMY PEUTHHT
wiany no 60-6amipHoi cucTeme. 3ammTa KypCOBOTO TNMPOEKTA CUMTASTCS BBIMOJHEHHOH, a CTYACHT
MOJIy4aeT MTOTOBYIO OILIEHKY MO KYpCOBOHM paboTre mpu moiydyeHuu 33 OaiioB, Ha TUTYJIHHOM JIHCTE
Mpeno/aBaTeNib CTABUT OajuTbl 3a 3alIUTy, a TaK)Ke CyMMY OaJUiOB (BBIMOJHEHHE PaOOTHI + 3aIIuTa).
Ecnu B pesynbrare 3amiuThl CTYAEHT MOMTY4YaeT MEHBIIYI0 CyMMY OajioB, TO CTYACHT MPUXOIUT Ha
3aIUTY OBTOPHO B 4aChl KOHCYJIBTAIIUI MPETIOJaBaTENS.

HToroBas olleHKa 3a KypCOBOM MPOEKT paCCYUTHIBAETCS HA OCHOBE MOJIYIEHHON CyMMBI OaIJIOB 3a
BBITIOJTHEHNE KYPCOBOM paboThl 1 0ayioB, HAOpAHHBIX MPH 3AIIUTE COTIACHO KAJICHJAPHOMY PEUTHHT
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TUIaHY JUCHUITIINHEI.

OK3aMeH

Cnaua sK3amMeHa OCYIIECTBIISIETCS MO OuiieTaM. Y CJIIOBUEM JIOIyCKa K 9K3aMeHY sIBIISETCS
OTCYTCTBHE JIOJITOB (JIOMYCK) MO MPAKTUYECKOMN YacTh Kypca, a UMEHHO 10 TPaKTUYECKUM U
nabopatopubiM paboTam. CTYyIEHT «TSHET» OUIIET, B KOTOPOM COJEPKUTCS JABA TEOPETUUECKUX
BOIIPOCA M0 Pa3IMYHBIM paszzesiaM Kypca. B mporecce ciaun sk3amMeHa B CIIOPHBIX CUTYaLUAX
9K3aMEHATOp UMEET MPaBo 3a7aTh JOMOIHUTEIbHbIC TEOPETUUECKHE U MPAKTUYECKHE BOPOCH B paMKax
13Yy4aeMOro Kypca.




