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PaccmoTpena 1 ogo0peHa Ha 3aceaHuu Kadeapbl
nporokot Ne 57 or« 2 » 7 2015 1

Jlucr corniacosanmi

Paboyas nporpamMma cocTaBiieHa ¢ yueToM Tpebosanuit ®eaepanbHoro rocy1apcTBeHHOro o6paso-
BaTeJIBHOIO CraHzapra Beiclero obpazosanust (OI'OC BO) no wanpaBieHHIO IOATOTOBKH
11.04.04 «3BnexTponnKa U HAHOITEKTPOHKKa» (KBanu(uUKanys (CTENEHb) MArkCTp), YTBEPIKACHHOTO
npukasom Murrcrepersa obpasopanus u Hayku Poceniickoit ®enepanmu ot 30 okTa6ps 2014 1.

Paboyas nporpammMa y4eOHON NUCUMIIIAHBI PaccMOTpeHa U YTBEDHKJICHA Ha 3acefaHHH Kaenpsl
DH3MUCCKON JICKTPOHUKH OT « ol » (£7C. 2.0 20771, npotokox Ne 7 .

Pa3paﬁqum<'

ITpodeccep xadenpsr BB C.B. CmupnoB

3asenyrommit kadenpoi

[podeccop xadhenprr IL.E. Tposin

Pabouas nporpamma cornacoBana ¢ (GakyIbTeTOM, TPOGUIUPYIOMWIEH H BBITYCKAIOMEH xaden-
paMU HaHpPaBieH s M0AMOTOBKH.

Jexan &3T / AWM. Bopouun

3aB. npohunupyromeit

kadeapoit D3 / ILE. Tposu

3aB. BEIIYCKAIOIIEH S
Kadenpoii_ @3 A ILE. Tposu

DKCHePThi:
Ipencenarens merouueckon

koMuccun gpaxvisreta OOT / N.A. Yucroenosa
Ipencenarens meroaudeckoit
Komuccuu Kahenper GO / H.A. Yucroenopa
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1. HEJV ¥ 3AJTAYU TTPAKTUKHT

Henbio nipaxtuku B coorsercTBuy ¢ ®I'OC BO spasercs 3akpensieHue 3HaHui U yMEHUH, MOMYyYEHHBIX B
TNPOLIECCe TEOPETHHUECKOTO 00yHEHHS B paMkax yueOHOTo MilaHa, PasBUTHE HAYHHO-TEXHMYECKOrO TBOPUECTBA U
MpUOOPETEHHE OTbITa MPAKTHUYECKOH MPOU3BOACTBEHHOM paboThl B COOTBETCTBHMM ¢ TPeOOBAHUAMH, YCTaHOB-
nerdbiMu OI'OC BO no vanpasnenunto 11.04.04 «DnekTpoHUKE M HAHOMIEKTPOHHKAY.

3anavuy npaKTuKy:

— 3AKPEIUICHUE TEOPETUUECKUX 3HAHUH, MOTYHEHHBIX MPY U3yUeHHH Ga30BbIX JUCLIMILIUH;

— pasBuTHe CIOCOOHOCTEH MAarUCTPaHTa K CaMOCTOSTEN5HOM JIeATeNbHOCTH B chepe NMPOU3BOACTBA: Op-
FPaHM3ATOPCKUX, 2HATUTHYECKHUX, KOMMYHHKATUBHBIX, UCCEJ0BATENbCKMX, CaMOOPraHU3alMHd U CaMOKOHTPO-
st;

— MOMYHEHNE NIPAKTUYECKAX HABBIKOB OPraHu3auuM POH3BOJICTBEHHONW W OMBITHO-KOHCTPYKTOPCKON
JAEATENBHOCTH;

— YHacTHe B Hay4HbIX pa3paboTkax MCCNeq0oBATENbCKMX OTAENOB NPOMBILUICHHBIX NPEATIPUATHI, HAyU-
HO-HCCNEIOBATEABCKMX M TPOEKTHO-KOHCTPYKTOPCKUX OpraHu3almii;

— opmupoBarve 1 Pa3BUTHE Y MaruCTPaHTOB NPOMECCHOHANBHO 3HAYMMBIX KAYeCTB, YCTOHUMBOTO MH-
Tepeca K npodeccoHanbHOM AesITe/IbHOCTH;

— npuobpereHne NPaKTHUECKUX HaBBIKOB B Oyaylued NpodeccuoHanbHol AesTeNbHOCTH WM B OTACb-
HBIX €€ pazjenax;

et — cbop maTepuana 41 3KCEPUMEHTANILHOM YaCTH NPH BBINOJIHEHWH MArMCTEPCKON AMCCEpPTALIMH,

2. MECTO ITPAKTHUKHA B CTPYKTYPE OIIOI

B cooreererenu ¢ OINOIT npaktuka (B2.V.1) otHocuTes K pasaeny yueGHas npakTHka.

IpaxTika TpeGyeT OCHOBHBIX 3HaHMH, yMEHHH 1 KOMNETeHUMI MarucTpanTa no kypcam OTIOIT maruct-
paTyphi: MHOCTpaHHbIH 31K, NATEHTOBAHKE HAYYHO-TEXHUUECKMX PaspaGOTOK, aKTyalbHble MpoOIeMbl COBpe-
MEHHOW JCKTPOHUKK ¥ HAHODJIEKTPOHHKH, KOMITBIOTEPHBIC TEXHONOIMH B HAYYHBIX MCCIEI0BAHUSAX, F€TEPO-
CTPYKTYPHbIE 1OAYNPOBOAHHKOBbIE NPUOOPHI, 0CcHOBbI CBY-3/1eKTPOHMKH, TEXHOJOIUS KPEMHMEBOH HAHO-
IEKTPOHUKH, NpHOOPHO-TEXHOIOMHHECKOE MOJICNIMPOBAHUE, TEXHONOIHS apCEHM/I-TATIMEBOH IeTepOCTPYK-
TYPHOH 2JIEKTPOHUKH.

llpoxosxaenue 1aHHOTO BMIA APAKTHUKK AODKHO CHIOCODCTBOBATH B W3YHEHHMM TAKMX JMUCLMIUINH, KAK:
NPOSKTUPOBAHHE ¥ TEXHONOIUS SJIEKTPOHHON KOMMNOHEHTHOH 6a3bi, WHrerpanbhbie cxembl CBY-auanasona,
MOZIEITMPOBAHKE K NPOCKTUPOBaHUE reTepocTpyKTYpHbIX CBY MUC, dumzuueckue 0CHOBBI HAIEKHOCTU U3Je-
A DIEKTPOHEOCH TEXHUKH, @ TaKKe MO3BOJSICT MOMOMHUTL HEOOXOAKMMBIH MaTepuan ANs BBINONHEHHS Mar-
CTEpPCKOM fucceprailiu,

3. TPEBOBAHUS K PE3VJIbTATAM OCBOEHUSA INPAKTUKU

3.1. llpoxo:xaenne NPaKTHKH HANPABJIEHO HA GOPMHUPOBAHHE cIeAYIOIIHX KOMIIeTeHIIHIA:

— TOTOBHOCTH K &KTMBHOMY OOLIEHHIO C KOJJIEraMM B HAay4HOM, NPOM3BOACTBEHHON M COLMANIBHO-
obmecTrerHoH cdhepax gestenabHocTd (OK-3);

— cnocoCHOCTE aanTHPOBATLC K U3MEHAIOLLMMCS YCIIOBUAM, NEPEOLIEHHBATS HAKOTUIEHHBIH OIBIT, aHa-
JIM3UPOBaTs CBOU Bo3MokHOCTH (OK-4);

— CNOCOOHOCTL NMOHUMATL OCHOBHBIE NMPOOJEMbl B CBOEH MpeaMeTHON 06nacTH, BhIOMPaTh METOIbL! U
cpeacrsa mx pewenus (OIIK-1);

— CMOCOCHOCTD HCMONB30BATH PE3Y/LTAThI OCBOGHHS AUCLMIIMH NPOrpaMMbl MarueTpatypsl (OIK-2);

— CHOCOOHOCTL CAMOCTOATENEHO MPHOGPETaTh M MCMOMB30BaTh B NPAKTHUECKON AESTENbHOCTH HOBBIE
3HaHUS M yMeHys B coelt npeameTHol obnactu (OIIK-4);

— FOTOBHOCTb OQOPMIIATH, MPEACTABATH, NOKAAbIBATL M APrYMEHTHPOBAHHO 3aIIMLIATH PE3yNbTATHI
BbInOAHEeHHOH padors: (OHK-5);

~ FOTOBHOCTS OPMYNMPOBATH LIEJH W 33/1a4¥ HAYUHBIX UCCJIEI0BARUE B COOTBETCTBHM C TEHAECHLUMAMHU U
NEPCTICKTUBAMH Pa3BUTHS NIEKTPOHUKH U HAHODJEKTPOHMKH, 4 TAIOKE CMEXKHBIX 0BNacTell HAYKH U TEXHHKH,
CrocoGHOCTE OOOCHOBAHHO BLIGHPATh TEOPETHUECKHE M DKCMIEPUMEHTARbHBIC METONbI M CPEICTBA PelUeHHS
copmynmposanbix 3anaq (MK-1);

— CnocodHOCTH paspabarbiBaTh (PPEKTUBHBIE AITOPUTMBI PelieHys chOPMYTHPOBAHHBIX 3a1a4 ¢ MC-
NOJIL30BAHUEN COBPEMEHHBIX S3bIKOB MPOrpaMMUpOBaHUs ¥ obecneunBaTh WX MPOrPaMMHYIO PeaM3aLMIo
(TIK-2);

~ CNocOOHOCTL K OPraHu3alMy U NPOBEICHHIO SKCMIEPUMEHTAIIbHBIX HCCICA0BAHU C MPUMEHEHHMEM CO-
BpeMeHHbIX cpeacts U metonos (ITK-4);

— CNOCOOHOCTL AEnaTh HAYyYHO-000CHOBAHHBIC BLIBOAbE O PE3YJILTATAM TEOPETHYECKUX U DKCTIEPUMEH-
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TalbHbIX UCCIEA0BAHNH, 1aBAaTh PEKOMEH/ALUH 110 COBEPLUCHCTBOBAHHIO YCTPOICTB M CUCTEM, FOTOBHTH HAyu-
Hble MyOnnKanuy v 3aaB8ku Ha nsobperenns (TK-3);

— CroCOOHOCTL AHATM3UPOBATH COCTOSHHE HAYUYHO-TeXHHUECKOH NpoGIeMbl NyTem NoaGopa, U3YYeHHUs 1
aHaJTN3a IUTEPaTyPHBIX U NATEHTHBIX ueTouHHKoB (TTK-6);

— FOTOBHOCTh OMPEAIATh LM, OCYLUECTBIATL NOCTAHOBKY 3aa4 MPOSKTHPOBAHHUS SJIEKTPOHHbBIX NPHU-
GOpOB, cXeM 1 YCTPOICTB Pa3IMYHOTO (YHKUMOHAILHONO HA3HAUEHMS, NOANOTABIMBATE TEXHHUYECKHE 3a1aHUs
Ha BbINO/IHEH e poexTHbiX paboT (ITK-7);

— TFOTOBHOCTL OOECHEUMBATL TEXHONOTMYHOCTE M3/ENHIt DNIEKTPOHHON TEXHHKM U NPOLECCOB UX H3TO-
TOBJIEHUS, OUCHUBATL IKOHOMUUECKYHO 3(DHEKTHBHOCTL TEXHOIOTHUeCKHUX npoueccos (TTK-13);

— TOTOBHOCTH yHaCcTBOBATH B MNOAAEPIKAHWMH €AMHOTO HH(DOPMALMOHHOTO NPOCTPAHCTRA MUIAHAPOBAHUS U
YNpaBACHUS NPCANPHATHEM Ha BCEX dTarax KU3HEHHOTO LMK/a Npou3BoauMoil npoxykuuu (IIK-16);

— POTOBHOCTE YHaCTBOBATb B MPOBEAECHHN TEXHUKO-3KOHOMHUYECKOro U (BYHKLMOHAILHO-CTOUMOCTHOTO
aHanM3a peiHOYHON 3(dexTrBHOCTH co3naBaemoro npoaykra (TIK-17);

— CrocoBHOCTE NPOBOANTE JIAOOPATOPHBIE U MPAKTUYECKHME 3aHSTHS CO CTYIEHTAMH, PYKOBOAMTb KYPCO-
BLIM NMPOCKTHPOBAHNEM W BLINIOIHEHUEM BbITYCKHbBIX KBaIM(pUKaUMOHHbIX paboT Gakanaspos (TIK-18);

— CMOCOGHOCTE NPOBOANTL AHAIM3 MHUPOBOTO OFbITA PUMEHEHNS MaTEPHATIOB HAHOTETEPOCTPYKTYPHOI
CBY-anexrponuky (ITICK-1).

3.2. B pesyapTare NpOXOKICHUS MPAKTHKH MATHCTPAHT JOJIKEH:

3HATh:

— TEXHONOTHIO ¥ 00OPY/10BaHHUE NPOU3BO/CTBA B COOTBETCTBHH ¢ NPO(IIEM NOArOTOBKH;

— HOpMmaTHBHYIO Oasy B 001aCTH NPOU3BOACTBA H3AE/HI SNEKTPOHHON TEXHHKH, PUHLIATIOB MPOEKTHPO-
BaHUS 3NIEMEHTHOR $a3bl 3IEKTPOHHKH: TONYNPOBOAHUKOBLIX PHGOPOB, MHTErPANbHBIX CXEM M YCTPOMCTB Ha
HX OCHOBE;

— Ha3Ha4erHue, COCTaB, KOHCTPYKLMIO, NPUHLUMI pabOThl, TEXHOIOTHIO H3rOTOBIEHUSA, YCIOBUS MOHTAXKA
W TEXHWYCCKOH SKCIUlyaTauuy NPOEKTUPYEMbIX H3eNull, npuGOpOB Ui 06beKToB.;

— MpaBuiia SKCIUTYyaTalK TEXHOJOMUYECKOrO U H3MEPHTENBHOTO 0GOPYAOBAHUS;

—TpebGoBanms K BbINIOJHEHHIO HAYYHO-TEXHUYECKOH OKYMEHTALMHN,

yMeTh:

— MIPOBOANTE AIPE/IBAPUTENIBHOE TEXHUKO-IKOHOMUUECKOe 0B0CHOBAHKE NPOEKTHBIX PACUETOB;

— pazpabatbiBaTh NPOEKTHYIO U PaboUyI0 TEXHHUECKYIO JOKYMEHTALHIO, ODOPMIILTb OTUETHI MO 3aKOH-
YEHHbIM Hay{HO-HCCIICAOBATENLCKHM U OMbITHO-KOHCTPYKTOPCKUM padoTaM;

— NMPOBOAMTH U3MEPCHHUS UIIH DKCTIEPUMEHTAIbHbIE HCCNEN0BaHUs OOBEKTOB-aHATIOTOB ¢ LEbio MOJep-
HU3ALMH WK CO3AAlIHS HOBBIX BUIOB TEXHUKH, MATEPUANIOB AU TEXHOMOIH;

— OKCILIYyaTvpoBars TEXHOJOTHUYECKOE W W3MEPUTENbHOE 0BOPYIOBaHHE W BBITIONHSATL TEXHOMOIHYECKHUE
ONepaLyy [Py HPOV3BOACTBE MOMYTPOBOAHHKORBIX PHOOPOB U MHTEIPARLHLIX CXEM;

BJIaieTh:
— METOJ2MU HHIKEHEPHBIX UCCAEIOBAHNUNT U KOMMBIOTEPHOIO NMPOCKTHPOBAHUS,

— MeTONamMy paspaboTKK TEXHONOIHYECKUX OMepalii NPOH3BOACTEA MONYNPOBOAHUKOBBIX TIPHGOPOB
HMHTETPaJIbHbIX CXEM;

— METOLamMy NMPOBEACHUSA DKCMIEPUMEHTAJIBHBIX pa60T;
— METOiaMM aHanuza u O6pa6OTKI/I OKCHEPUMECHTAJIbHbLIX JaHHbIX.
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4. ObBEM ITPAKTUKHU U BU/IbI YYEFHOM PABOTHEI

Obwias Tpya0eMKOCTb IPAKTUKM COCTaBIIAET 6

3a4€THBLIX CAUHUILL

Bun yuebHol paborhl Beero uacos CeMCZCTpBI
AYIRHTOPHBIE 3aHETHS (BCEro) 0 0
Camocronre/iniast paboTa (Bcero) 216 216
B tom uucne:
IloaroroBuTensHbIN 3TaN 38 38
Otan GopMupOBaHUs TEXHUYECKOTO 3aaHuUsl 8 8
Otan noAroToBKu padoyero Marepuana MarucTPaHTOM 150 150
Otan oQopMIIeHHS OTYETa O NPAKTHKE M NMOAMOTOBKHU K 3allUTe NPAKTHKH 20 20
Bua npomexyTounoit arrectaumy (Que. savem)
O61as TpynoeMKocTs yac 216 216
3auerHsie Exunuipt 6 6
5. COIEPKAHUE NPAKTUKHT
5.1. Paziesibl NpaKTHKA M BUALI 3aHATHI
— = s
Ne g g = Dopmupyembie KOM-
i HawnmenoBanue pazjena JMCUMNINHb! 2$ § neTeHunu
-7 2 (OK, IIK, IICK)
1. | Hoarorosurenbusiii >Tan
1.1. | Beenenwue (ueny, 3a1a4n, CPOKH NPaKTUKH) 4 4 OK-4
12 O3HakoMm/IeHKE CO CTPYKTYPOIi U SKOHOMUKON FPEANPUSTUS, C TEXHOAOTHEN 15 15 OK-3, OIIK-4,
" | v obopynosatrem NpoOW3BOACTBA IK-16
13 Usydyenne noxymMeHTalUMM MO KCIIYATALMH TEXHOJOIHUECKHM M v3MepH- 15 15 OK-3, OIIK-4,
| TenbHbIM 0GOPYIOBAHUEM NIPEANPUSTHS 1IK-6, ITCK-1
1.4, | Tlpoxoxnerue HHCTPYKTaXKa Mo TeXHUKe 6e30MacHOCTY Ha pabouem mecte 4 4 OK-4, OIIK-2
2. | O1an GopmMupOBARKS TEXHHYECKOTO 32 aHH
21 VYIBEpKICHME TEMbl MHAMBUIYANbHOTO 3aJaHKA MarMCTPAHTA PYKOBOAHTE- 4 4 MK-1, TIK-6,
" | 1eM NPaKTHKH OT NPEANPUATHA MK-7, IIKC-1
Cornacosasue WHAMBUAYATLHOIO 33aHHA HA MPAKTHKY C PYKOBOAKUTEIEM [K-1, IK-6,
2.2. 4 4
MPaKTHKY 0T Kadheapsi IK-7, IIKC-1
3. | 3ram noxroroBKn pafoyero matepuana MarucTpaHToOM
1| e oo e o o e 2 T | e | Mz s
— ’ IK-16, TICK-1
3anay
BrinosiHenue 0TAEbHBIX TEXHONOPMYECKUX onepauuit npu NPOM3BOACTRE OK-4, OIIK-1, OTIK-2,
3.2. | NONYNPOBOAHKKOBBIX MPUOOPOB U MHTErPAILHBIX CXEM B PAMKAX NOCTABNeH- | 35 35 TK-2, IK-13, TIK-18,
HBIX 33124 I1CK-1
33 BuiGop meTonos u3mepeHnil uian sKCNepUMEHTAIbHBIX UCCAEIOBAHNI B pam- 30 30 IK-1, NK-2, TIK-4,
7 | Kax nocrasneHHsiX 3234 ) IK-13, IMK-16, TICK-1
Boinonnenyie u3mepeHnii wiK 3KCIEPUMEHTANLHBIX HCCAEA0OBAHNI B pamkax OK-4, OIIK-1, OIK-2,
3.4. NOCTABIEHHBIX 3213 3 35 MK-2, TIK-4, TIK-13,
o IK-18, TICK-1
3.5. | Ananus u 06padorTka MOSy4EHHBIX IKCICPUMEHTAIBHBIX JaHHBIX 20 20 OK-3, TTK-5, TIK-6,
MK-17, IIKC-1
4. | OTan oGopmJicHHS 0TYETA 110 NPAKTHKE U NOArOTOBKH K 3a1ATe IPaKTHKH
41 Odopmnenue OT.LleTa no npaKTnuKe B COOTBETCTBMU € TpeDOBAHMAMHK K 10 10 OTIK-5, [TK-5, TIK-6
0popMAERH0 HAYYHO-TEXHUYECKON 1OKYMEHTALNH
4.2. | Tlonroroska x 3aInTe OTYETA N0 NPAKTHKE 10 10 OI1K-5, TIK-5, TIK-6
UTOTO | 216 | 216

5.2. Conepxanue pa3ae 0B NPAKTHKH (110 JICKIHIM)
HE NPesyCMOTPeHO
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5.3. Pazzeitnl npakTHKU # MEKIUCHHIIINHAPHBIE CBA3H ¢ ofecnednBaOmMuMu (IpeabIIy-
MMUMH) U 0GecriedBaeMbIMHU (HoCHeRYIOIEMU) AHCHHITHHAMYI

i ~ ! No Ne pasfenior npaxTuKH, Aisi KOTOPbIX HEOOX0AUMO H3ydeHHe obecite-
Ne Haumeﬂozaghpfs OOSCHe‘lHBalOHJHX HHBAIOMUAX (NPEAbLAYLINX) ¥ ofecneurBaemMbX (HOCAETYIOINKX) AMCLHTI-
/i (npeabiaywiny ) 4 obecneynBaeMbix .
(mocreay rouux) AucunmuH L1213 1421 [22]31]32]33]34]35]41] 42
[peamecTRyLIME ANCUNTANHDE
1. | uHOCTpaHHLI 3bIK + + + + + + + + + +
o | MATEHTOBaHKE HAYHHO-TEXHHYECKHX " +
" | pazpaboTox
3. | KTYaIbHbIE NPOGNEMbi COBPEMEHHOIH + N + N
SNEKTPOHUKK ¥ HAHOBIEKTPOHUKH
4 | KOMMBIOTEPHRIC TEXHONOTHH B HAYY- . N + . + n + +
HBIX UCCIIEA0BAHMSIX
5. | TETEPOCTPYKTYpHbIE Oy NPOBOAHH- + N + . .
KOBbBIE ripnGopsi
6. | ocHoBbl CBY-31exTpoHuKky + + + + +
7 | Texnomorus kpemHuesoii HaHo ek~ + + " + + + .
TPOHUKH
e 8. NMPUOOPHO-TEXHOJIOTMYECKOE MOAEU- + " + + 4 .
poBaHue
g | Texmonoris apferiuﬂ—raﬂnnesoﬁ reTe- N + N . + . +
POCTPYKTYPHOH 2J1EKTPOHHKH
HMociienywiune ancunnIMub:
1. | dysxumronansHas 31eKTpoHMKa + + + + +
9. | MPoexTHpOBaiHE TEXHOOTHA INek- + . + . N . . +
TPOHHOH KOMITOHEHTHON 6a3bl
3. | mHTerpansHsic cxembi CBY-nuanasona + + + + +
4, | MOAENUPOBANYE 1 NPOSKTHPOBaHUE . 4 . . + +
reTepocTpyKTypHsix CBY MUC
5 (bmui{ecme OCHOBBI HAJIEXKHOCTH U3- . . + + .
JEJIMi SIEKTPOHHON TEXHUKH ;
6. | Marucrepcxas guccepTams + + + + + + + + + + + + + |
5.4. CoorBercrBHe KOMIETEHINN, GopMUDYeMbIX IPH NPOXOXICHNH TPAKTUKH, U BUIOB
3aHATHH
Iepeuens Bunel 3ausTuii
— KOMRETeH i CPC DopMbl KOHTPOAA
OK-3 + CobecesoBanue ¢ pyKOBGANTENEM OT NPEATPHUATHSL.
Oryet 1o npakThke. 3alyra NPakTHKHY.
OK-4 . CobecenoBanne ¢ pykoBOAMTENIEM NPAKTHKH OT Kadeapbl. COBECEN0BAHME C PYKOBOIM-
TeNeM OT mipeanpuatys. OT4eT no npaxkTuke. 3aunTa IPaKTHKH.
OTK-1 + Cobecenopanue ¢ pykoBOAHTEREM OT NPEANPUATHS.
Or4eT 1o npakThke. 3auiMTa NpakTUKH.
OIK-2 N Cobecenopanue ¢ pykoBOAKTEAEM OT NPEANPUATHS.
Otyer no npakruke. 3alunTa NPaKTHKHU.
OINK-4 + CobecenoBanue ¢ pykOBOANTENEM OT MPEATPHATHS.
OI1K-5 + Cobecenopanue ¢ pykoBOAKTENEM OT MPEANPUATHSL.
OtueT 1o npakThke. 3a1UTa NPaKTHKY.
Tema nHAMBUAYANLHOTO 3a1aHNA Ha NPakTUKY. T11aH NPOU3BOACTBEHABIX paboT.
CobecenoBanue ¢ pykOBOAUTENEM OT NIPEINPUATHSL.
IK-1 + VTBepIKAEHNE TEMbl HHAMBUYATBHOTO 3aaHIS HA npaxkTuKy. PassepHyTslit mian npo-
M3BOICTBEHHBIX paGoT. Cobece10Bate ¢ PYKOBOLNTENEM NPAKTHKH OT Kadeapb.
Oruer no npakTuke. 3auyta NPaKTHKM.
[K-2 . CobecenoBanue ¢ pyKOBOAMTENEM OT NPEATPUSTHS.
Ot4er no npakrtuke. 3aiuTa NPaKTHKY.
[1K-4 + Cobecenosanue ¢ pykoBOAUTENEM OT NPEIIPUITHS.
OrueT no npaxrrike, 3amura NPakTUKH.
I1K-5 + CobecesioBanue ¢ pykoBoanTeeM OT NMPEANPUSTHS.
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Ortuer 1o npakrtuke. 3aluyra NPaKTHUKM.
Cobecenopanue ¢ pyKOBOAMTENEM NPAKTHKH OT Ka(eaphl.
CobecenoBanue ¢ pyKOBOAUTENEM OT NPEANPUATHUS.
IK-6 . Tema uHaMBUAYaNBHOTO 3a5aHNMA HA IPAKTHKY. [TNaH NPOU3BOACTREHHBIX PaboT.
. VTBepIKACHUE TEMbI MHAUBMIYATLHOIO 33AaHKA Ha NPAKTUKY.
Pa3sepHyTsil N1aH NPOU3BOACTBEHHBIX PaboT.
Otuet no npakTuke. 3aliMTa NPaKTUKM.
Tema nHAMBUAYANLHOTO 3aKaHUA HA NPAKTHKY. [11aH NPOU3BOACTBEHHBIX pabdoT.
TIK-7 . CobecenoBanue ¢ pyKkoBOINUTEIEM OT MPEANPUATHL.
VTBEpKIEHHUE TEMbl HHAUBUAYATbHOTO 3aKaHNUs HA npakTuky. PassepHyTsil nnan npo-
H3BOACTBEHHbIX pabot. Colece/10BaHNE C PYKOBOANTENEM NPAKTHKY OT Kadepsi.
IK-13 N Cobecenoanue ¢ pykOBOAKTEEM OT NPEANPHATHS.
Otuer 1o npakTike. 3aiMTa NIPaKkTUKA.
MK-16 + Cobecenosanue ¢ pykoBOANTENEM OT NPEANPUATHSL.
Oryer no npakTuke. 3aUTa NPAKTUKK.
MK-17 + Cobecenosanue ¢ pykoBOANTEIEM OT NPEANPUATHSL.
Ot4et no npakriike. 3aluTa NPakTHKH.
MK-18 N CobecenoBanue ¢ pykOBOINTENEM OT NPEANPUATH.
Ot4eT no npakrrke. 3aiuura NPakTUKHU.
— Tema nuaMBUAYaNbHOrO 3a1aHNA HA NPAKTHKY. [11aH IPOU3BOACTBEHHBIX padoT.
Cobecenosanne ¢ pykoBOANTENEM OT NPEANPUATHSL.
TCK-1 + VTBEPKACHHE TEMbl UHAMBUAYATBHOTO 3a4aHNIs HA npakTuky. PassepHyTblii mnan npo-
U3BOICTBEHHBIX PadoT. CobeceoBaHue C PYKOBOAWTENEM TIPAKTHKH OT Kadenpol.
Or4eT no npakryke. 3aumra NPakTUKY.
6. METC/ibl i ®OPMbI OPTAHU3AIVU NIPAKTUKH
HE NPEeAyCMOTPEHO
7. JABOPATOPHBIU ITPAKTUKYM
HE NPeLyCMOTPEHO
8. IPAKTUYECKHUE 3AHSTUS (CEMUHAPBI)
HE IMpeayCMOTPEHO
9. CAMOCTOMTEJBHASA PABOTA
Ne pazne- . Tpyno-
Ne 12 ;’mﬂ“ Buani caMocTosITe/IbHOM paboThi eMr:cyoin Komnerenuun Kontpous Bbinon-
) n/n H (Oemanusayus) OK, K, TICK HeHHst paboThl
e’ NJIMHbE (uac.)
Mzydenue denepanbHOro  rocyaapcTBEHHOrO
obpaszosaresnibHoro crangapra (n. 12.1.1) u me-
p o zapra ( ) Cobecenosanue ¢
TOMMYECKUX YKA3aHWI MO OpraHW3auuu Mpak- KoBOTHTENEM
1. 1.1 ik (1. 12.1.2). 4 OK-4 py
NIPaKTHKH OT Kade-
Onpenenenyie MECTa NPOXOIKAEHUS IPAKTHKH. o
HasHaueHue Hay4yHOrO PYKOBOAMTENS [PAKTH- peL
K4 OT MPEANpUsITUS.
O3HaKOMIGHHE C YCTABOM TPENAPMSTHS, €ro
o Y M npeanp ’ o CobetenoBanue ¢
CTPYKTYPOH, JKOHOMMKOI, €ro TexXHOJoruye- OK-3, OITIK -4,
2. 1.2. 15 ) PYKOBOJMTEJIEM OT
CKMM M M3MEPHTENbHBIM 000PYI0BAHVEM, Bbl- [K-16
R v o NpennpusiTHst.
yCKaemMol npoaykuuei.
Visyuenne  COOTBETCTBYIOIWIMX  PYKOBOACTE
NONL30BAHUS TEXHONOTUYECKUM W U3MEPUTENb- n CobecenoBanue ¢
» ~ OK-3, OITK-4,
3. 1.3. HbIM 00OpYaOBaHUEM, OOyueHUE OEe30HacHbIM 15 T1K-6. [ICK-1 PYKOBOIUTEIEM OT
METOZAM M NPUEMaM BBITIONHEHHS paboT, 3nek- ’ MPENTIPUSATHS.
Tpode30nacHoCTH.
Vi3ydenne  COOTBETCTBYIOLIMX  CTaHNapToB,
I'OCTos u OCTos no obecnedennio Gesonac-
) Cobecenosanue ¢
HOCTH XKU3HENEATENBHOCTH Ha pabouem MecTe.
4. 1.4. ~ 4 OK-4, OIIK-2 PYKOBOIMTENIEM OT
Clhava MHCTPYKTaXa MO TEXHUKE OE30MaACHOCTH
NPENIPUSATHS.
Ha pabouem MecTe PyKOBOANMTENO NPaKTHKK OT
NPEANpPUATHS.
7
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Tema nHANMBUAY AN~
PopMyaHpOBKA TEMbl WHAUBUIYANTLHOIO 3a]a- ﬁ;;i;;@?g?}::
HUS Ha NPaKTHKY. f1K-1, TIK-6,
3. 2.1 [lonroroBka nnaHa npeacToOAMX NPOM3BOLCT- 4 [TK-7, [IKC-1 MPOU3BOAICTBEHHbIX
BeHHLIX paboT. ’ pabot. Cobecenoa-
HHE C DYKOBOJIUTE-
JIEM OT IPEANPUITHSL.
VTBEpXKACHHE TEMBI
WHOUBUIYATBHOTO
3a[jaHus Ha MPaKTu-
[Tonrororxa passepryToro (noaranHoro) riana [IK-1, TIK-6, Ky. Passephy T
6. 2.2. MPEACTOALMX NPOU3BOACTBEHHBIX paboT 4 MK-7, [TKC-1 [I71aH TPOM3BOACT-
’ ’ BeHHbIX pabdor. Co-
GecenoaHue ¢ pyko-
BOJIMTENIEM NPAKTHKU
OT Kadeapsl.
o Cobecenopanue ¢
Dopmynuposka Lenelt i 3a1a4 MPOU3BOACTBEH- MIK-1, TIK-2, K- PYKOBOIHTENIEM OT
7. 3.1. HO-TEXHOOTHHECKHX PadoT. . 30 13, IK-16, TICK- | npeanpustus. Otuer
Beibop oTaensHbix TexHonOrMuECKUX OnEpaLmil
- B LaMKax MOCTaBJIEHHBIX 3aau. 1 no mpaxrke. 3anuta
! NPaKTHKH.
BriflosiHeHMe TeXHONOrHYeCknX onepatmil npu OK-4. OMK-1 Cobecenosanue ¢
TPOM3BOACTBE MOJYIPOBOAHUKOBBIX NPUGOPOB OHK-’Z I’IK-27 PYKOBOIUTENEM OT
8. 3.2. U HHTETPAIBLHBIX CXEM B PaAMKaXx IMOCTaBACHHbIX 35 MK-13 7]'11(-187 npeanpuarus. Otuer
3aj1a4 Ha MPOM3BOACTBEHHO-TEXHOJOTHUECKOM E'[C’K-l ’ 1o NpaxTyke. 3auyra
000pYAOBAHHH NPEANPUATHS. NPaKTHKH.
Bbi60p MeTON0B M3MeEpeHUit i SKCIIEPUMEH- Cobecenopanue ¢
TallbHbIX MCCNIENOBAHUI B pamMKax INOCTABJSH- HK-1, TIK-2, TTK- PYKOBOIMTENEM OT
9. 3.3. HBIX 3a7a4. 30 4, [IK-13, TK-16, npeanpustus. Oruer
Bbibop metonor aHanmmsa u 06paboTku sKkche- [ICK-1 10 NpaKkTuKe. 3anura
PUMEHTANbHBIX AaHHBIX. NPaKTUKH.
Beimonnenue HeoGXomumbIx M3MepeHni uiu OK-4. OMK-1 Cobecenosanue ¢
SKCMIEPUMEHTANIBHBIX HCCIENOBAHUM B pamkax OHK»’2 HK—27 PYKOBOZUTEINEM OT
10. 34. MOCTABJIEHHbIX 3a/1ay, 35 TTK-4 I"IK-13’ npeanpusitus. Oryer
Mposenenye ucnbITaHull Ha HAZEKHOCTH IKC- HK-]é l'[CK-i 1o IpaKTUKe. 3aumra
NEPUMEHTAIbHBIX 00Pa3LOB. ’ NPAaKTHKY.
lpoBenenne ananusa 10CTOBEPHOCTH MONYUEH- Cobecenopanue ¢
HbIX PE3YJIbTATOB. OK-3. TIK-5. MK- PYKOBOJIMTENEM OT
11. 3.5. Beisonst 06 a0dexTuBHOCTM M aKTyansHOCTH 20 6 nK’_l 7 I'I’KC—I npeanpustus. Otyer
- NPOBOAMMBIX NPOU3BOJACTBEHHBIX PaboT U 3Kc- ’ ’ 00 pakTuKe. 3amura
TICPUMEHTAIbHBIX HUCCICAOBAHUIA. NPaKTHKU.
Odopmnienue oT4era Mo NpakTHKe B COOTBETCT- Cobecenosarne o
BrK ¢ TpeboBaHMAMK K o(opMIICHHIO Hay4HO- OI1K-5, TK-5, PYKOBOZMTEEM OT
12. 4.1. o 10 npennpuarus. Oruer
TEXHUUYECKOH JOKYMEHTALUK. IK-6 110 TpaKTyKe. 3amura
POopMyNHPOBKA BLIBOJOB 110 IPAKTHKE. )
NPaKTUKH.
Cobecenopanue ¢
OTK-5. K-5 PYKOBOIUTENEM OT
13. 4.2, MoaroToBka k 3aiuTe 0TYETA 110 npaxkTuke. 10 HK,—G i npeanpusTus. Otyer
No NpakTuke. 3aimura
NPAaKTHKHU.

Mepeuens npuvMepHBIX TeM HHMBHAYAILHBIX 322aHKi Ha HPAKTHKY:
1. Coznanue pin AMOAOB NS NEPEKIIIOYATENBHbIX 1 orpaHuymTensHeix cxem CBY-guanazona.

2. Texnonoruueckue onepauun GbicTporo TEPMHYECKOro OTXKMra 1 06paboTky B niasme.

3. Pazpaboria pesxnMa HaHeceHUs AUBNICKTPUUECKHX TJICHOK HUTPHAA KPEMHMUS.
4. YcosepuiencTeoBante npouecca YTOHEHHUS MJACTHH K

5. Pazpa6

pemHus u xapbuaa KpeMHUs.
oTia koHcTpykunii CBY reteporpansuctopos u ceeroaunonos NP NOMOLIY CHCTEM aBTOMAaTH-

3MPOBAHHOTO MOAENMPOBAHHS Y NPOSKTUPOBAHUS TEXHONOIHUECKHX npoueccos (TCAD).

6. Dopnuposatue CyOMUKPOHHbBIX T-06pasHbix 3aTBOPOB.
7. Mopudurauus Metanionsaenuii MeToaamu BAKYYMHO-M/1a3
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12. VYEGHO-METOJMYECKOE W UH®OPMAILMOHHOE OBECHEYEHUE
NIPAKTUK]

12.1 Ocuopnan Jureparypa

12.1.1. DenepasnbHblii roCyAapCTBEHHbIA 0GPa3oBaTENbHbIM CTAHAAPT BBICLIETO 00pa3oBaHUs 1O Ha-
npagienuio noarotosku 11.04.04 Dnextponnka u HaHosnekTponmka. Ilpukasz or 30.10.2014 r., Nel407. —
[2AeKTpoHHBIl pecype]. — hitpy/www.edu.rw/db/mo/Data/d_14/m1407.pdf

12.1.2. Cupprios C.B. HayuHo-npou3BoACTBeHHas MpPakTHKA: METONUUYECKHE YKazaHus AN CTYyIEHTOB
Hanpasnenus roarorosiky 210100 «OnexTpoHnKa W HAHOZIEKTPOHUKAY MAarkCTEPCKON nporpammsl «TBepao-
TerbHas  onextponuvkay. —  Tomek:  TYCYP, 2012, - 19 ¢ — [oaeKTpoHHBbIH pecype]. —
hitp://miel.tusur.ry/images/tiles/Cvupnon Hayuuo-nponssoscrsennas%20npaxtvka 2012.pdf

12.2 [lonoiHHTeILHAS JIATEPATYPa
12.2.1. Peoxcor M.B. OcHOBBI HayuHbIX HCCnenoBauit v n3o6peTatenscTaa; yuebnoe nocobue. — CI16.:
Hsnarensctro «Jlanb», 2012, — 224 ¢. — [onexTponHeIit pecype]. — hitp://e.lanbook.com/view/book/2775/

12.3. Yuebuo-veroqnyeckue nocodus u nporpaMmuoe obecnegenue

12.3.1. Cmuprioe C.B. HayuHo-ucciienosatenbekas npakTHKa: METOAMYECKHE YKa3zaHus JUig CTYASHTOB
Hanpasnerus noarotosku 210100 «DnekTpoHnKka W HaHOZIEKTPOHUKA» MArHCTEPCKOH nporpammsl «Teepno-
TeibHas - oiexTpohukay. —  Tomek: TYCVP, 2012. - 18 c¢. — [31ekTpoHHbBIH pecypc]. -
http://miel.tusur.cu/images/files/Cmupnos_Hayuno-uccaenosatensckas%20npaxtika 2012(1).pdf

12.3.2. Cyupsor C.B. Metopuueckue yKazaHus 1o noaroToBke MaruCTepeKOH AMccepTalyy 1o Hanpae-
nennto 210100 «BnexTpoHuKa U HAHODNEKTPOHMKAY Marucrepckas nporpamma «TBepaoTesbHast 2IEKTPOHH-
Kay. - Towmcx: TYCVYP, 2012. - 44 c. - [anexTponHbIii pecypc]. -
hitp://mieliusur.ry/images/files/SmirnovSy Med ukaz magistr.pdf

12.3.3. Tlonoxenue «O npaxrukax cryaentos TYCYPay (yreepaxneno pekropom 19.03.2003 r. ¢ uzme-
HeHMeM  npwkas  pexropa ot 07.03.2008  r.  Ne2482). —  [aneKTpOHHbIN pecype]. -
http://www.tusur.ru/export/sites/rutusur. new/ru/education/documents/inside/norm/3.2.13-new.doc

13. MATEPHAJIBHO-TEXHUYECKOE OBECTIEYEHUE [TPAKTUKH

IIpakTika MarucTpaHTOB NPOBOAMTCS B HAYUHbIX YUPESKAECHUSX, COOTBETCTBYIOLIMX NMPOGUIIO HAIPAB-
Jennst 11.04.04 «2nexTpoHnKa 1 HAHOBNEKTPOHUKAY, U Ha MPEANPUATHSX, 38HUMAIOLIMXCS BONPOCAMH paspa-
GOTKHM ¥ NPOM3B0/ICTBA YCTPOHCTB MOTYNPOBOAHHKOBOM 3IEKTPOHHKH, SAEMEHTHOMN Gasbl 3JIEKTPOHHUKH, a TaK-~
K€ CMEeLMA/IbHBIX ¥ NOAYNPOBOJHHKOBBIX MATEPHATIOB.

10
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,,»j"/ © (depnepanbHOE TOCYIAPCTBEHHOE BIO/IKETHOE 00Pa3OBATENbHOE YUPEHk/IEHHE BHICIICTO 00pazoBaHus

«TOMCKU TOCYIAPCTBEHHBIV YHUBEPCUTET CUCTEM VYIIPABJIEHMA 1
PAJTMODJIEKTPOHUKM» (TYCYP)

YTBEPXKIIAIO

3as. KZ!W fraeckoii arekTponuxd (PI)
g / 7 11. E. Tposn
« _;:/ /L 2016 .

®OHJ OLEHOYHBIX CPEJCTB ITIO YYEBHOM JUCHUILUINHE

VYEBHAS ITPAKTHUKA: TIPAKTUKA 110 TOJYYEHUIO NEPBUYHbBIX
MPOGECCUOHAJIBHBIX YMEHMI 1 HABBIKOB

(monHOe HanMeHoBaHKe yIeOHON AHCIHIUIMHEL U PAKTHKH)

VpoBens 0CHOBHOIT 00pa3oBaTeILHOM NPOrPaMMBbI_MarucTparypa (akagemmyecKas)
(GaxanaBpHart, MaruCTparypa, CeluaIuTeT)

HamnpagieHne (51) IOAroOTOBKH (CHENAAIBLHOCTD) 11.04.04 «QJeKTpoHNKA ¥ HAH02JeKTPOHHKA»
(OTHOE HAUMEHOBAHKE HAIPABJICHHS IIOATOTOBKH (crenuansHOCTH))

Ipoduas (u) «IBeproTeapHast 3ACKTPOHAKA)
(moHOE HAUMEHOBaHHE MPOGWIIT HAPABICHUS IOATOTOBKH (crenuanbHOCTH))

®opma obydeHHsE OUHAS
(ouHas1, OIHO-3a04uHAas (BEYEPHAT), 3204HAs)

dakyabTeT 3aeKTpoHHO# Texaukn (PIT)
(CoKpaleHHOe U MOJTHOEe HaHMEHOBaHHE (BaKy/bTeTa)

Kadenpa dusnyeckoii dmekTponuku (OI)
(COKpaIIeHHO€ 1 TIOJIHOE HauMeHOBaHHe Kadepar)

Kype_1 Cemectp __2

Yueonpnii miian adopa 2015  roxa.

Jud. zauer 2 ceMecTp

JK3aMeH ceMecTp

Pazpa6oTunk: npod. xad. ®I Jamumana T.H.

Tomck 2016
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1 Bsgaenenue

Dony oneHoHEX cpezets (POC) spnsercs TPHJIOKEHHEM K pabodel HmporpamMme IUCIMILIMHEL

«Y4ebHast IpaKTHKa» W IpPeNCTaBisLeT coboil COBOKYIHOCTb KOHTPOJIBHO-H3MEPHTEIBHEIX MaTepHAOB

(THIOBBIE 3amauy (3aHaHHS), KOHTPOJIBHBIE paboTsl,

TCCTBEI H ,Hp) " METONOB uUX HCIIONIB30BAHKA,

IIpE€OHA3HAYCHHBIX JJIA H3MEPEHUsT YPOBHSI NOCTHXKECHMS CTYACHTOM YCTAHOBJICHHBIX DPEIYIABTATOB

o0y4yenus.

®OC no mucnummmze «YueOHas TPaKTHKa» UCIONB3YETCS IIPH NPOBEAECHHH TEKYIIETO KOHTPOIS

YCIIEBaCMOCTH H IIPOMEKYTOTHOH aTTECTAIMH CTYICHTOB.

Ilepeuens 3aKpeIyieHHBIX 3a JUCHHIUTHHON «YueGHasg IPaKTHKa» KOMIIETCHIMI IIpHBEIEH B

Tabnune 1.

Tabanna 1 — Ilepedens 3aKkpenIeHHbIX 32 AHCIAILIAHOMN KOMIIeTeHIM T

Kox

DopMyTHPOBKA KOMIIETEHIHH

Jrtanel GopMHPOBAHHS

KOMIIETCHINH

OK-3

['0TOBHOCTE K aKTHBHOMY OGINEHMIO ¢ KOJUTEraMH B Hay4HOA,
NPOM3BOJICTBEHHON M COUMANBbHO-OOMECTBEHHOH  chepax
JeSATETBHOCTH

3HaTh CIOCOOKI OOIIEHHS
C KOJUIETaMH B HAy4HOH,
NPOU3BOJICTBCHHOM
cdepax AesTeNbHOCTH
YMeTE UCI0JIB30BaTh
CII0COOBI 0OIIEHUS B
MIPAKTUYECKOM

e TEIBHOCTH

Brnanets HaBbIKamMu
AKTUBHOTO OOIIEHHS

OK-4

CriocoGHOCTE a1anTHPOBATECS K M3MEHAIOMMMCS YCIOBHSM,
NEPEOLICHUBATEH HAKOILIEHHBIH OIBIT, aHAIM3UPOBATE CBOX
BO3MOKHOCTH

3HATH METOIBI
ajanTaiyy K
HA3MEHSFOIIMMCS
YCIIOBHUSIM

VYMeTs nepeonenuBarh
HaKOTLICHHBIH OIIBIT,
aHAIN3UPOBATH CBOU
BO3MOXHOCTH
Braners naBbikamMu
aJanTaluy K
H3MEHSTONIHIMCS
YCIOBHSIM
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CriocoGHOCTh TIOHUMATH OCHOBHBIC npoOreMbl B CBOCH
TIpe/IMETHOM 0671acTH, BEIOMPATh METOB! 1 cpencTBa UX
peenys

3Harb Ipo6IeMbl B CBOCH
TpeMETHOH obnacTy,
METOJIBI ¥ CPEACTBA BX
pelenus

YMeTh BEIOUPATh METO/IBI
W CpeZCTBa PEINECHUS
npobneM B CBOCH
IpeMeTHOH obnacTu
Bnageth HaBbIKAME
BEIOOpa METOHOB 1

CPEJICTB peLIEHHs
npobieM B CBOEH
HpeMeTHO 061acTi

OIIK-2

Croco6HOCTh UCIIOIH30BaTh Pe3yJIbTaThl OCBOCHUS AUCHHMIUINH
IPOrpaMMbl MarkcTpaTyphl

3HaTh AUCTUIIIIHEL
IPOrpamMMBbl
MarucTparypbl

VYMeTh UCTI0/IH30BaTh
3HAHUS TACUUTUIAH
[IpOrpamMMBbl
MaruCTparypsl B CBOEH
npeaMeTHOM 001acT!
Biagers HaBbIKAMH
BEIOOpa 3HAHWUH U3
TUACIMILIMH IPOIPaMMBI,
HeoOXOMUMBIX AJI
BHINOJIHEHHS padoT B
cBOEH MpeMETHOH
obnacta

OIIK-4

CriocoBGHOCT CAMOCTOSTENLHO IIPHOOPETATh U UCIIONIB30BATE B
[PaKTHYECKOH NeSTENLHOCTH HOBBIE 3HAHUS U YMECHHS B CBOCH
npeaMeTHOH 061acTu

3HaTh TPEAMETHYIO
o0nacTh

YMeTh CaMOCTOSTENLHO
iproOpeTaTh 3HaHMS,
yMeHUSI U HaBBIKU B
CBOEH IpeAMETHON
obmactu

Biagers HaBbIKAMU
HCIIONB30BaHM B
MPaKTHIECKON
JEATETHHOCTH HOBBIX
3HAHUH U yMEHHH

OIIK-5

[OTOBHOCTL OQOPMIISTE, IPESACTABIATH, JOKIA/bIBATE U
apryMEeHTHPOBAHHO 3aLHIIATh PE3YJIbTaThl BBIIOIHEHHOH
paboThl

3HAaTh METOBI
oopMICHEA K
TIpeICTaBICHUSA
pE3yNBTaToR
BBITOJTHEHHBIX paboT
VYMeTh TOKIaabBaTh 1
apryMeHTHPOBAHO
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3allUIIATE PE3YIIETATEI
BEIIIOJHEHHOH paboThI
Brnaners naBbikamu
odopmIIeHuS,
[IPECTABICHHS
PE3yIBTaToB
BBIMIOJIHEHHOM paboThI

IIK-1

['oToBHOCTL hopMyIHPOBATE LENM M 3a7aYH HAyYHBIX
HCCIIeIOBAHMM B COOTBETCTBHM C TEHACHLIMAMH U
TNIPCIIEKTUBAMU PA3BUTHS SJIEKTPOHUKH U HAHOSJIEKTPOHHKH, a
TaKXKe CMEKHBIX 00JIacTeil HAYKM M TEXHUKH, CIIOCOGHOCTE
0GOCHOBaHHO BHIOMPATH TEOPETHUYECKHE U IKCIIEPUMEHTATBHBIE
METOZEI M CPEACTBA PEMEHHUA ¢HOPMYIMPOBAHHbIX 381aY

3HaTh TCHACHINA U
IIEPCIEKTHRE] Pa3BUTH
JJIEKTPOHHUKY U
HaHOVIEKTPOHHUKH, a
TaKKe CMEIKHBIX
obacTeit HayKH K
TEXHUKH

YumeTs hopmyauposars
HETH 1 3a/1a9¥ HayYHbIX
HCCIIEAOBAHUH,
000CHOBaHHO BBIOUPATh
TEOPETUUYECKUE U
9KCIIePHUMEHTAJIbHEIE
METOABI B CPeZICTBa
peleHus
chHOPMYNTHPOBAHHBIX
3a/1ay

Braners naBbikamu
BEIOOpaA
9KCIePUMEHTAIBHEIX
METOJIOB U CPEICTB
peiesus
chHOPMYIHPOBAHHEIX
3a/1a4

IIK-2

Crnioco6HOCTE paszpabaTsiBaTh 53 HEKTUBHEIE ATTOPUTMEI
peleHHs CHOPMYITHPOBAHHBIX 3a/1a4 ¢ UCTIOIb30BAHIEM
COBPEMEHHBIX A3BIKOB NTPOrPAMMMUPOBAHHS 1 00ECIeUnBaTh UX
NPOrPaMMHYIO PEaJIU3ALIHUIO

3Harb 3 dexTrBHbIE
AITOPUTMBI PEIICHHS
33784 C MUCIIOIb30BaHHEM
COBPEMEHHBIX SA3BIKOB
[IPOrpaMMHUPOBAHUSA
YMmeTh obecnednBarh
IPOTPaMMHYIO
pean3aIiio pereHus
chOpPMYTHPOBAHHBIX
3a/1a4

Briagers HaBsIKAMH
HUCIIOTH30BAHUS
COBPEMEHHBIX SI3BIKOB
IIPOrpaMMHPOBAHUS TIPH
pelleHny 3a1a4d B CBOEH
IpeIMEeTHOH obmacTi

IIK-4

CriocoGHOCTE K OpraHMU3alMy U TIPOBEICHUIO

3HaTh TEXHOJIOIUH
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OKCIIEPUMECHTATIBHBIX I/ICCHG,HOBaHI/Iﬁ C NMPUMEHCHUEM
COBPEMEHHBIX CPEACTB U METOOB

IIPOBEACHUS
SKCIICPHMEHTATBbHEIX
HCcCNeqoBaHuH C
TIpUMEHEHHEM
COBPEMEHHBIX CPENICTB U
METOJIOB

YMeTs Opranu30BEIBaTh
3KCTIIEPUMEHTAIbHBIE
HCCIEeIOBaHUS C
TNPAMEHEHUEM
COBPEMEHHBIX CPENCTB K
METOJIOB B CBOEH
IIpeaIMETHOH 001acTu
Bnaners HaBbIKaMU
JKCIIEPUMEHTATBHBIX
HUCCIICIOBAHUM B CBOCH
IpeIMETHOM 061acTh

TIK-5

Crnoco6HOCTE fenaTh Hay4HO-000CHOBaHHBIE BBIBOIBI TI0
pe3yJIbTaTaM TEOPETHUYECKUX M DKCIEPUMEHTATBHBIX
HCCIIEOBaHUH, IaBaTh PEKOMEHIAIHH [T0 COBEPIUICHCTBOBAHUIO
YCTPONCTB M CHCTEM, TOTOBHTH HayYHBIE ITyOIHKAIMH ¥ 3asBKH
Ha M300peTeHns

3HaTh TEOPETUYECKHE U
IKCTIEPUMEHTATBHEIC
pE3YNBTaTH B CBOCH
NpeaMETHOH o0nacTu
YMeTh 1enarh HayIHO-
000CHOBaHHBIE BBIBOJIBI
IO pe3yJibTaram
TEOPETUYECKUX U
SKCICPUMEHTATBHBIX
HACCIIeIOBaHUH, 1aBaTh
PEKOMEH AN 110
COBEPIIEHCTBOBAHUIO
YCTPOMCTB ¥ CUCTEM.
BrnaneTts HaBbIKaMHA
aHaM3a pe3yasTaToB
HUCCIIEAOBAHUM,
HaBBIKaMH ITOITOTOBKH
myOnuMKaIuii, 3assBOK Ha
n300peTeHns

IIK-6

CrnocoGHOCTs aHATM3HUPOBATh COCTOSIHIE HAYYHO-TEXHUYECKOM
npobeMsl ITyTeM MoAGOpPa, H3YUCHHUS M AHAIN3A JINTEPATY PHBIX
1 MTATeHTHHIX HCTOYHUKOB

3HaTE METOJBI TIOKCKA
Hay4YHO-TEXHUIECKOR
JTUTEpaTypsl u
NMaTeHTHBIX HCTOYHUKOB
YMeTh aHaIU3APOBATh
COCTOSTHHE HAYYIHO-
TEXHIIECKO# mpobieMbl
B CBOEH TIpenMeTHOMU
obracTa

Bramets HaBBIKaAMU
aHaH3a JINTePaTyPHBIX
¥ TaTeHTHBIX
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HUCTOYHHKOB

K -7

T'oTOBHOCTE  OmpeneNsATh LeNH, OCYIIECTBISTH [TOCTaHOBKY
3ajad  TPOEKTUPOBAHMA JJIEKTPOHHBIX HPUOOPOB, CXEM U
YCTPOMCTB  PasiiMYHOTO  ()yHKIIHOHAIBEHOTO
NOATrOTABIUBATE TEXHWYECKHE 3aJaHus Ha
IIPOEKTHBIX padoT.

Ha3HAYEHUS,
BBIMOJIHEHHE

3HaTH METOAEI
HIPOEKTHPOBAHUS
3JICKTPOHHBIX IPHOOPOB,
CXEM H YCTPOUCTB
Pa3IUIHOTO
GYHKIMOHATBHOTO
Ha3HAYCHHS

YMeTh onpenessTs ey,
OCYILIECTBIIATE
IIOCTaHOBKY 3aJa4H,
IIPOEKTHPOBAHUS
IIOATOTAaBJIUBATH
TEXHHYECKOE 3aaHne Ha
BEINIOJTHEHHE IPOSKTHBIX
pabor

Braners HaBbIKaMH
IIOJTOTOBKH
TEXHUYECKOTO 3aIaHus
Ha BBIIIOJTHEHHE
IIPOEKTHBIX PaboT

IIK-13

I'otoBHOCTS  OOecrieduBaTh  TEXHONOTHYHOCTH  M3ZEIIHI
OJICKTPOHHOM TEXHUMKM M TIPOLECCOB MX HM3TOTOBJIGHHI,
OIICHUBATh 3KOHOMUYECKYIO 3(PPEKTHUBHOCTL TEXHOIOTMYECKUX
TIPOLIECCOB

3HaTh TEXHOJIOTHYECKHE
NIPOLECCHI U3TOTORJICHUS
H3JETUHN IeKTPOHHOH
TEXHUKH ¥ METOJIBI
OLIEHKH HX
3KOHOMHYECKOH
3hHEKTUBHOCTH

Ymers obecneunBarh
TEXHOJIOTHYHOCTD
[IPOU3BOJICTBA U3HCIIMI
JJIEKTPOHHOU TEXHUKH
Bnaners HaBpIKaMu
OLICHKH
TEXHOJIOTHYECKOM U
3KOHOMHYECKOU

3¢ PEeKTUBHOCTH
TeXHOJOTHYCCKUX
IPOLIECCOB

IIK-16

['0TOBHOCTB y4acTBOBATh B IMOJAEPIKAHUM SJUHOTO
MH()OPMAMOHHOrO NPOCTPAHCTRE [JIAHUPOBAHUS ¥ YIIPABJICHUS
TIPEITIPUATHEM Ha BCEX 3TaNax KH3HEHHOTO I[HKJIA
MPOU3BOAUMOM IPOLYKLHH

3HAaTh METOBI
TITAaHUPOBAHHUA U
yIIpaBiIeHus
TIpEeATIPUATHEM,
MIPOU3BOISIINM H3AETUS
3IEKTPOHHON TEXHUKH
YMeTh NOAAEPKUBATE
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eAMHOE
uH(pOpPMaIHOHHOE
IIPOCTPAHCTBO Ha
[IPEINPUATHH Ha BCEX
9Tarax XU3HECHHOTO
[HKJIa IPOU3BOAMMON
MIPOAYKIIAN

Bragets HaBbIKaMH
obecrieueHus
noaaepKaHu €JUHOIO
UH)OPMAIIMOHHOTO
MPOCTPAHCTBA HA BCEX
Jranax 1nmpou3BoACTBa
U3JIEIUH IMEKTPOHHOM
TCXHHUKHU

IIK-17

I'0TOBHOCTP y4acTBOBATh B MIPOBENEHUH TEXHUKO-
3KOHOMUYECKOro M (pyHKIMOHAIEHO-CTOMMOCTHOTO aHaJIi3a
peIHOYHOM 3D (PEeKTHBHOCTH CO3XABAEMOr0 IPOIYKTA

3HaTh METOMBI TEXHUKO-
OKOHOMHYECKOTO 1
GYHKIFIOHATBHO-
CTOMMOCTHOTO aHaju3a
PBIHOYHO# 3 EKTUBHOCTH
TIPOM3BOAMMEBIX M3EIIHH
9NEKTPOHHON TeXHHKU
YMeTh IPOU3BOAUTH
TEXHUKO-I3KOHOMHYECKUH U
(GbYHKUHOHATTEHO-
CTOMMOCTHBIN aHAIM3
PBIHOYHOH 3 (HPEKTUBHOCTH
CO371aBaeMOoro mpoayKra
Braners HaBBIKAMU
aHaJIN3a PEIHOYHOMN

s hexTHBHOCTH
NIPOM3BOAMUMBIX M3IEIMM
3ME€KTPOHHOH TEXHHUKHI

ITK-18

CnocoGHOCTE MPOBOIHUTH 1a60PaTOPHBIE U MPAKTHYECKHUE
3aHATHA CO CTYJEHTaMH, PYKOBOJHUTH KyPCOBBIM
IIPOEKTUPOBAHMEM H BBIIIOJIHEHUEM BBITY CKHBIX
KBaTU(PUKALMOHHBIX paboT GakallaBpoB

3HaTh METOIbI
IIPOBENEHHUS JTabOPaTOPHBIX
Y IPaKTHYECKUX 3aHATUH
€O CTyZIEeHTaMM,
PYKOBOZHUTH KYPCOBBIM
[IPOEKTUPOBAHHUEM H
BBINIOJIHEHUEM BBITYCKHBIX
KBaTU(MKAIIHOHHBIX paboT
GaxanaBpoB

YMeTh NpoBOIUTE
71ab0paTOpHBIE U
NIPaKTHYECKHME 3aHATHS CO
CTyIEHTaMH, PYKOBOAWTD
KYPCOBBIM
MPOEKTUPOBAHKEM U
BBITIOJTHEHHEM BBIITY CKHBIX
KBIM(HKALMOHHBIX paboT
BakanaBpoB
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Bnanets HaBbIKaMU
NpOBENEeHHUS Jab0PaTOPHBIX
U TIPAKTUYECKUX 3aHATHIA
CO CTyZEHTaMH,
PYKOBOJUTE KypPCOBBIM
MPOEKTHPOBAHUEM U
BBITIOJTHEHHEM BBITYCKHBIX
KBaNIU(pUKALMOHHBIX paboT
6akanaBpos

IICK-1

Cnoco6HOCTE NPOBOAKTE aHATH3 MUPOBOTO OIIBITA NIPUMEHEHUS
MaTepHaJIoB HAHOreTepOCTPYKTypHOH CBU-anexTponmKy

3HaTh MUPOBOM OIIBIT
NPHUMEHEHUS MaTepUAlIOB
HAHOTETEPOCTPYKTYPHOI
CBY-311eKTpOHMKY

VMeTs aHaIM3UpOBaTh
MUPOBOH OITBIT MATEPHATIOB
HaHOTeTEPOCTPYKTYPHOI
CBUY-a51eKTpOHUKH
BiageTs HaBBIKAMM
aHaM3a MHPOBOTO OIIBITA
MaTepHaioB
HaHOTEeTEPOCTPYKTYPHOM
CBY-351eKTpOHUKH

2  Peanmszanus KoMIIeTeHI[HI

1 Kovmerenuusi OK-3 - ['0TOBHOCTE K aKTHBHOMY OOINEHHIO C

IPOM3BOJCTBEHHOM B COLUATBHO-00IECTBEHHOM chepax NesATeNbHOCTH.

KOJIIEraMm B HaquOﬁ,

Jist GopMHUpOBaHHS KOMITETEHITHE HEOOXODMMO OCYINECTBHTH DS 3TaloB. JTAmsl (OPMUPOBAHHS

KOMIIETCHIMHA, HOPUMCHICMBIC I 3TOI0 BHUBL 3aHHTHﬁ, H HCIIONB3YEMBIE CPEACTBA OUCHUBAHUS

npeAcTaBIeHs! B Tadue 2.

Ta6nauna 2 — Iraner popmuposanns komnerennuu OK-3 1 ncnosansyemMbie CpeIcTBa ONEeHUBAHHS

1. Cocras

3uare VYMmersb

Baagers

Coneprxanne 3Tanos

3Hark crrocoOnt
OOIIEHNS ¢ KOJUIEraMH B

YMeTh HCHOIB30BaTh
CII0CcOOBI 00IEH S B
MIPAKTUYECKON
JIeSITETHHOCTH

Hay4HOM,
IIPOH3BOJCTBEHHOM
cdepax AeSITENEHOCTH

Bnanets naBbikamMu
AKTUBHOTO OOIIEHUS
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CamocrosrTenpaad

Sota CamMocTosiTenpaas
a00T
B " P CamocrosTenpHas pabota
MBI 3aHATHH
A pabota
Brmonuenue
IToxroroska CobecemoBadue ¢

HUcnoan3yembie
cpelcTBA ONeHHBAHHSA

JTUTEpaTypPHOTO 0030pa
10 TEME IPAKTHKH.
IToaroroBka miaana

HCCJICIOBaHHM

PYKOBOOUTECIEM
[IPaKTUKH OT
IpeaupUusAThsI.

IKCIIEPUMEHTAIBHBIX
MPOEKTHBIX paboT B
paMKax HOCTaBIEHHBIX
3a7a4. 3aumra oTyeTa.

2 Komneremmusa OK-4 -

Croco0HOCTE

AanTHPOBAaTBCA K  H3MCHSIOIMUMCA  YCIIOBHSM,

NCPCOLCHUBATD HaAKOILJICHHBIN OIIBIT, AHaIU3UpPOBaTh CBOU BO3MOXKHOCTH.

Jlast GopMEpOBaHHS KOMIETCHIIMH HEOOXOOMMO OCYIIECTBHTH PsJ 3TaloB. OTambl (OPMHPOBAHHS

KOMICTCHIUH, NPUMEHSAEMBIC IS 3TOT0 BHIBI SaHHTHﬁ,

mpencTaBiens! B Tabmuie 3.

¥ MCIIOIB3YEMBIC CpPEOCTBa OLCHHBAHUS

Ta6auna 3— ITansl popmupoBanns xommereniun OK-4 u ucnoans3yemsbie cpefcTBa OlleHUBAHUS

2. Cocras

3HaTh

VYmernb

Baagers

3HaTs METO/IBI
ajanTanyu K

YmeTs nepeoucHuBaATb
HaKOTLJIEHHBIN OIIBIT,

Birapers naBpIKaMu
aanTanuy K

Conepsxanue yranop | ASMCIIIONIAMCA AHATU3UPOBATH CBOU
aep

U3MEHSIOIMMCS

YCI0BHAM BO3MOXXHOCTH
YCIOBHIM
CamocTosTennHas
Camocrositenpaas
pabora
T S— CamocTosTenpHas pabota
pabota
Cobecenosanue ¢ Brmmonuenne

HUcnonniyempbie
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cpeacrea oueHUBaAHNA HOZITOTOBKa PYKOBOIOHTECIIEM IKCIICPUMECHTAIBHBIX U

JIUTEPATypHOTO 0030pa TIPaKTHKH OT IIPOEKTHBIX paboT B
IO TeME IPAKTHKH. NIPETIPUATHSL. paMKax IOCTaBIECHHBIX
IToaroroska nmana 3a7a4. 3aIuTa OT4eTa.

HUCCIIENOBaHUH]

3 Kommerennmus OIIK-1 - CHocoGHOCTS MOHEMATH OCHOBHBIE npoOieMbl B CBOEH MpeIMeTHOH
0071acTH, BHIOHPATh METOIBL U CPEJICTBA MX PEIICHYS.

Jit GopMHpOBaHHS KOMIIETEHLMH HEOGXOTHMO OCYIIECTBHTE psii 9TamoB. OTansl HOPMUPOBAHHUS
KOMIETCHINH, NPUMCHICMBIE UL 3TOTO BHIbI 3aHATHH H HCIOIB3yeMBIE CPEJCTBA OIECHUBAHHS

IpeAcTaBleHsl B Tabmure 4.

Tabauua 4 — dtanel popmuposanns kommerennun ONK-1 u HCIO0JIb3YeMbI€e CPEACTBA ONEHHBAHMSA

3. Cocras 3HaTh Ymern Baaners
3Harh IpobIeMBI B YMeTb BEIOHPATH METO/IBI Braners HaBbIKAMHU
CBOEH IIpEIMETHOH M CPEJICTBA peIleHUS BEIOOPA METOOB
Conepxanue 00J1acTH, METO/IBI U 1mpoGiieM B cBoei CPEICTB PELICHUS
3TaI0B N .
CpeIICTBa HX PCIUCHUS IIpEAMETHON 00nacTh npobiem B cBOeH

IIpeaAMETHOR 00acT

CamocrosiTensaas

CamocTosTensaas
pabota

CamocrosTenpHas pabota

Buapi 3anaruii paGora
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Brimonnenue

IToxroroska CobecenoBanue ¢
u JMTEpaTypHOro ob3opa KOBOJ{UTEIEM SKCHCPUMEHTAIIbHAIX 1
CIIOJIb3YEMDbIC
Y pPaLyp P 124 TIPOEKTHEIX PadoT B

cpencTBa IO TeMe TIPAKTHUKH. TIPAKTHKH OT
paMxKax IOCTaBICHHBIX

OLlCHUBAHHS IToxgroroska miana TPEITPHSITHSL.
. 3a/1a4. 3ampTa oTIeTa.

HCCleNOBaHu#

4 Komnerenmus OIIK-2 - Crioco6HOCT HCIOIBE30BaTh PE3YIBTATHL OCBOSHISI JMCIUILTHH [IPOTPaMMBbI
MarucTpaTypsl.

Jns GopMuEpoBaHHS KOMIETEHIMH HEOOXOOUMO OCYINECTBHUTH PSJ OTAmoB. JTambl (GOPMHPOBAHHUSL
KOMIIETCHIIUH, IpPUMEHsAeMbIe AT JTOT0 BHABI 3aHATHA M WCIONb3yeMEIC CpENCTBa OICHUBAHHS

IIPECTABIICHBI B TaOMHUIIE 5.

Tabauna S — Orans! popmuposanus komnereHnun OITK-2 1 Henosb3yembie CpeACTBA OLEHUBAHMS

4. Cocras 3uare Ymers Baagers

Braners HaBbIKaMU

YMeThb HCIIOJIB30BATh s
BI>I60pa 3HaHWuu U3

3HaTh AUCHUIUIAHE] 3HAHHUA OUCIUILIHH CHHILIHH
IporpaMMmal IIporpaMmbl OpOoTrDaMMBbL
Conep:xaHue 3TanoB . porp ’
MarucTpaTypsl MarucTparyphl B CBOEH HEOOXOMUMBIX IS
Hpe}lMCTHOﬁ o0nacTu BBIIIOJIHCHHU S pa60T B
CBOCH IIpeaMETHON
obactm
CamocTtosgrenpHas
CamocrosTenbHas
pabota
B . CamocrosTenpHast pabora
HIbI 3AHATHIT
pabota
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Beimonnenune
Iloarororka Cobecenoranue ¢
IKCIIEPAMEHTAIBHEIX U
JMTEpaTypHOTro 0630pa PYKOBOIHTEIEM
Hcnoab3yempre NPOEKTHBIX padoT B
I10 TeéMe IPaKTHKH. HPaKTUKHU OT
CPEICTBA OLeHHBAHUSA paMKax II0CTaBJIEHHEBIX
IMonroroBka miana TIPEIPUSTHSL.
. 3a[a4. 3aIuTa OTIETA.
HCCIIeIOBAHUM
5 Komnerenmuss OIIK-4 - CHoocoGHOCTB camMOCTOSTETBHO npruoOpeTaTh M HCHOJL30BaTh B

[IPaKTHIECKOH ACATETBHOCTH HOBbIE 3HAHHS H YMEHHS B CBOSH IIPEIMETHON 06IaCTH.
s GopMHpPOBaHHS KOMIETEHIMH HEOBXOMMMO OCYIIECTBUTH DSl 3TamoB. OTambl (HOPMHPOBAHUSA
KOMIICTCHIMY, MPUMCHAEMbIE [UI1 3TOTO BHABI 3aHATHH M HCIOJNB3YEMBIE CPENCTBA OLCHHBAHHKA

peAcTaBIeHs! B Tadnue 6.

Tabmuna 6 — Itanet popmuposanus komnerennuna OINK-4 u HCI0JIb3yeMbl€e CPEACTBA ONEHUBAHUS

5. Cocras 3nare YMmers Baagers

YMeTh cCaMOCTOSTENBHO
3HaTh NPeIMETHYIO IpUOGPETATh 3HAHMS, Biaznets HaBbIKaMH

TB30BAHUS B
obnacts YMEHHUS ¥ HABHIKH B ACHONBL30

i DEIIMETHOM IPaKTHIECKOH
CBOEH IIpeAMETH
pe JEATENBHOCTH HOBBIX

Conepskanne 3Tanos

obnactu 3HAHUH ¥ yMEHUI
CaMOCT(éSITeHBHa?I CamocrosTeNbaas
a
5 pavotT CaMocTosTebHas pabGota
Bune1 3ansruii paboTta
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Brmonnenue

Tlonroroska CobecengoBanue ¢
OKCIIEPUMEHTAIBHBIX H
JIUTEpaTypHOro 0630pa PYKOBOIHTEIIEM
UcnoJib3yeMbie IPOEKTHBIX paboT B

? 10 TeME IIPaKTHUKH. MIPaKTHKU OT
CpeNcTBa ONeHUBAHUSA paMKax IOCTaBIEHHBIX

TToaroroBsxa Imiasa MPEIIPUSTHS.
. 3a7a4. 3alluTa OTYETa.

KCCIIEIOBaHMi

6 Kommerennusa OITK-5 - IoToBHOCTE 0QOPMIIATE, IIPEACTABIATE, HOKIAAbIBATh U apryMEHTHPOBAHHO
3alAINaTh PE3YIbTaThl BEITOJHEHHOH paboTHL

Jlns (GopMHpOBAaHAS KOMIIETCHIMH HEOOXOAMMO OCYLIECTBHTH PsAJA 3TaloB. OTambl (GOPMHUPOBAHUSI
KOMIIETEHL{MM, NpPUMEHseMble IS 3TOrO BBl 3aHSATHH M HCIOJB3yeMBIE CPEICTBA OLCHUBAHUS

IIPEACTABICHEI B Ta0IHIE 7.
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Ta6auua 7 — rans! Gpopmuposanus kommerenmuu OIIK-5 HCIO0/Ib3YeMble CPeACTBA OLCHHBAHUSA

6. Cocras

3uars

YMmernb

Bnaners

Conep:ranne 3Tanos

3HaTh METOMBI
odopmitenus u
IpeACTaBIeHASL
pe3yIbTaToB
BBIIIOJIHEHHEIX paboT

VYMeTh noKIagsIBaTh 1
apryMeHTHPOBaHO

3alHUIATh PE3YJIbTaThl
BBINOJHEHHOH paboThl

Braners HaBbixaMu
odopmiteHus,
[peNCTaBICHHSL
PE3yNETaToB
BBIIOJIHEHHOH paboTEHI

Camocrostensaas C
amocTo
paora Camocrosrensuas OCT6ﬂTeHBHa5I
. TOSATEIND
Bunasr sansarmit H pabota
pabota
Ioarotoska Odopmienne u
JIUTEPaTypHOTo 0630pa IIpeICTaBIeHUE ApryMeHTHpOBaHHAL

Hcnoabsyemele pPatyp p pen PryM p

I10 TeME IPAKTHKH. Pe3yIIBTaToB 3alIMTa OTYeTA.

CpelcTBA OeHUBaAHUS

Iloxrorosxka niana
HCCIICIOBAaHUIT

BBIIOJIHEHHEBIX PaboT.

7 Komnerenuus IIK-1 - T'oToBHOCTE (OpPMYTHpOBATH IETH ¥ 3a1a4H Hay4HBIX HMCCICAOBAaHUN B
COOTBETCTBHH C TEHACHUHMAMY M NEPCICKTUBAMY Pa3BUTHS SJIEKTPOHUKA ¥ HAHOZJNEKTPOHMKH, a TAKIKE
CMEXHBIX O0IlacTell HayK¥ M TEXHHKH, CIOCOGHOCTb OGOCHOBAHHO BBIGHDATE TEOPETHYECKHE U
9KCICPUMEHTATIBHBIC METOIbI ¥ CPEJICTBA PEMICHUS CHOPMYIHPOBAHHBIX 33/a4.

st GopMHpOBAHMS KOMIIETCHIMH HEOOXOIMMO OCYIIECTBHTH DS OTALOB. DTAIlbl dopMuporanus
KOMIETCHIMH, IPUMEHSEMBIC JUIA 3TOI0 BHABI 3aHATHH, W HCIOJIB3yEMBIE CPECTBA OLECHUBAHUS

[pEeACTaBICHBI B Ta0muie 8.
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Ta6amna 8 — Idransi popmuposanns komnereHnun IIK-1 1 ncenosp3yembie cpecTBa ONEHUBANMS

7. Cocrtas 3HaTh Ymerhb Baaners

YMmeTh GopMyIupoBaTh
eI U 3aadyl HaydHbIX
3HaTh TCHICHIUH 1 WCCTe0BaHuH,

Bnaners HaBpIKAMH
IEPCIIEKTUBEI Pa3BUTHA | 0OOCHOBAaHHO BRIOMpAThH

BBIOOpA
3NEKTPOHUKH U TEOPETHYECKUE U OKCIIEPHMEHTaTBHBIX
ConepskaHue 3TaoB | HAHOICKTPOHUKH, a IKCIIEPUMEHTAJIBHEIC METOZIOB H CPEACTB
TaK)Ke CMEXHBIX METOHBI B CPEACTBA peleHns
obacTeil HayKd U pelesns CchOpMYIHPOBAHHBIX
aq
TEXHUKA c(hopMyNHPOBaHHBIX 3an
3a7aq
CamocrosrensHas
CamocTrosTenpHas
paborta
. CamocTosTenbHas pabota
Buaer 3aparai
pabora

Tema HHIABUAYAIBHOI'O
3aJaHusd Ha IIPaKTUKY.

ITnan Tpou3BOACTBEHHBIX
ITonrororka otuera 1o

Ionmrotorxa pabot. Cobecenoranue ¢
Henoanzyembie TIpaKTHKe. 3aluTa
JUTEpaTypHOro 0630pa PYKOBODHTENEM
CpefCcTBa OLeHHBAHHS oryera.
10 TeMe MPAKTUKH. MPAaKTHKH OT
TIPENIPASTHS.
8 Kommnerennus IIK-2 - CnocobHocth paspabarbiBaTh 3G (eKTUBHBIE aITOPHTMBI pEIICHHS

chOpMYIHPOBAHHBIX 3a7a4 C HCIIONB30BAHHEM COBPEMEHHBIX S3BIKOB INPOIPAaMMMpOBAHUSA U
o0ecTeunBaTh WX IIPOrPAMMHYIO PeaTH3aHIO.

Jia GopMHpOBaHHS KOMIIETSHIIMH HEOOXOAMMO OCYINECTBHTH PAJ 3TamoB. OTambsl (OPMHPOBAHHSL
KOMIETCHIMH, TPUMEHSEMbIE [UISI 3TOr0 BHABI 3aHATHH W WCIONB3yeMbIE CpPEeACTBA OLEHUBAHUA

npencTapieHs! B Tabmune 9.
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Tabimua 9 — ransr popmuposanus xommerermuua IK-2 u HCII0JIb3Y€EMbIE CPEACTBA ONEHHBAHUA

8. Cocras

3uars

Ymernb

Baaners

3Harh 3¢ deKTUBHbIE
ANTOPUTMBI PEICHUS

YMmets obecrneunBars

Brangers HaBRIKAME

3a71a9 ¢ HIPOrPaMMHYIO HCIIOJIL30BAHUS
COBPEMEHHBIX S3LIKOB
C HCIIOJIb30BaHUEM peaia3aluio perenus P 3BIKO
o/lep;KaHUE ITANOB IIPOrpaMMHPOBAHUS
COBPEMEHHBIX A3BIKOB copMyIMpoBaHHBIX
IIPH PELleHnH 3a1a4 B
IIporpam s -
g PaMMUpOBaHNA 1 sanad CBOEH IpeMeTHOM
o0ecneuYuBaTh ux O6J'IaCTI/I
MPOrpaMMHYO
peanusanuo B CBOEH
npeIMeTHOM obacTu
CamocrositenbHas
CamocTrosTensyast
pabota
" Camocrosrensras pabora
Buaer 3ansruit
paborta
Brmonuenue
SKCHEPUMEHTATBHEIX H
Bribop MeTonoB
Iloaroropka IPOEKTHBIX paboT ¢

Hcnoabiyembre
cpencTBa OIEeHUBAHHS

JMTEPATypHOTro 0030pa
II0 TEME MPAKTHKH.
Iloarorosxa mnana

IporpaMMMpoOBatus I

PEMICHUSA IIOCTABJICHHBIX

3axa4. [Toaroroska
0OT4eTa 110 TPaKTHKE.

UCIIONIB30BaHUEM
COBPEMEHHEIX A3LIKOB
IIPOrPaMMMPOBAHUS B

HCCIIeTIOBaHUI paMKax IIOCTaBJICHHBIX
3aad. 3almTa OTYeTa.
9 Komnerennus IIK-4 - CnocoGHOCT K OpraHM3alvd W HPOBEJEHUIO OSKCIEPHMEHTATbHBIX

HUCCIIEI0BaHUN C IIPUMCHCHUEM COBPEMEHHBIX CPECACTB ¥ METOO0B.

It GopMHpOBaHHSA KOMIETEHIMH HEOOXOOMMO OCYINECTBHUTH DSl 3TAloB. DTanbl (POPMHPOBAHHS

KOMIICTCHIMH,

IpUMEHSIEMBIE I DTOTO BUIBI 3aHATHH,

npezcTasiaeHsl B Tabnure 10.
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Tadmuna 10 — Itans! popmupoBanus xomnerennun [1K-4 u nenonb3yembie cpeacTBa ONEHUBAHHSA

9. Cocras

3HaThb

Ymernb

Baagern

Conepmalme JTamnoB

3HATH TEXHOJIOTHIO
TIPOBEACHUS
OKCIIEPHUMEHTATBHBIX
HcCIeNOBaHUH ¢
TIPUMEHEHUEM
COBPEMEHHBIX CPEJICTB

YMEeTh OpraHu30BhIBATH
9KCIIEpUMEHTAIbHBIE
HCCJISTOBAHHUS C
IpUMEHEHUEM
COBPEMEHHEBIX CPEACTB U
METOHOB B CBOCH

BrnaneTs HaBBIKAMH
SKCHEPUMEHTATTEHBIX
HCCIe0BaHut B CBOCH
npeaMeTHoH obnacTu

¥ METOIIOB MIpeaIMeTHOM obmacTu
CamocrogrenpHas
CamMocTosaTenpaas
pabora
. CamocrosTensHas pabora
Buae1 3ansTuii
paborta
IlonroroBska oruera 1o
TIPaKTHKE. Brmongenue
ITonroroska
CobecenoBanue ¢ 9KCIEPUMEHTAIBHBIX H
JHTEPaTypHOTo 0030pa
HcnosibzyeMble PYKOBOIHUTENEM TIPOEKTHBIX paboT B
IO TEME TIPaKTHKH.
CpeICTBA OIEHMBAHUS MIPAKTHKH OT paMKax IOCTaBIeHHBIX
IToaroroBka nnana
N TIPEIIPUATHS. 3amag. 3amura oT4era.
HCCIIEOBAHUM

10  Kommerenmus IIK-5 - CrmocoGHOCTB jenath HaydHO-OG0CHOBAaHHBIE BHIBOIEI IO DPE3YIBTATAM
TEOPETHYECKUX M SKCHECPUMEHTAIBHBIX HCCIEI0BAHHHN, NaBATh PEKOMEHIAIMH [0 COBEPIIEHCTBOBAHMIO
YCTPOMCTB ¥ CHCTEM, TOTOBUTH Hay9HbIE ITyOTUKAINA U 3asBKA HA U300pETEHHUA.

At GopMUPOBAaHUS KOMITETEHIHH HEOGXOMMO OCYIIECTBUTH DSl 3TAalloB. JTambl (hOPMUPOBAHHS
KOMITETEHITHH,

OPUMECHSAEMBIC IJIA 3TOTO BHABI 3aHATHH, H HCIIONIB3YyEMBIE CPENCTBA OICHHUBAHUSA

npezcTaBieHs! B Tabnuie 11.
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Tabauua 11 - Itanst popmuposanus komuerenmun IK-5 1 HCI0JIb3yeMble CPEACTBA ONCHUBAHUN

10. Cocras

3Hare

Ymern

Baagers

3HaTh TEOPETHUECKHE U
OKCHEPHMEHTANILHBIE
DE3yIIbTaThL B CBOEH
IpeIMeTHOM obnacTu

YMerh fenars HayyHo-
000CHOBaHHEIE BEIBOMIBI
11O pe3yibTraram
TEOPETUYECKHUX U

Bragers vaBpixamu
aHaiu3a pe3ylbTaToB
HCCIIEOBaHUH,
HaBBIKaMH IIOJTOTOBKH
IMyOIHKALMiA, 3a9BOK Ha

Ucnons3yembre
CpencTBa OIeHABAHMS

JIMTEPATYpPHOTO 0630pa
110 TEM€ IPaKTHKH.
IToaroroska miana

HUCCIIECTOBaHUM

MIPaKTHKE ¢ HAYIHO-
000CHOBaHHBIMHI
BBIBOJAMH H
peXOMEHTAITASIMH.

SKCIIEPUMEHTAIBHBIX
P N H n3obpereHus
HCCIIE/IOBAHMI, JaBaTh
Conepskanue 3Tanos PEKOMEH AN 10
COBEPILISHCTBOBAHUIO
YCTPOMCTB H CHCTEM,
TOTOBUTH Hay4HBIE
MyONUKAIMU ¥ 3aBKY Ha
H300peTeHus
CamocTosTenpHas
CamocrosrenspHas
pabota
" CamocrosTensaas pabota
Bujae! 3ausruit
pabota
Brmonaenue
ITogroroska oruera o
IToaroroska SKCIIEPUMCHTAIBHBIX

HIPOEKTHBIX paboT B
paMKax IMOCTaBICHHBIX
3a7a4. 3auuTa OTYera.

Iloarorosxa
TyOTUKAIIHIL.

11 Kommerenmus ITK-6 - Cioco6HOCTE aHATM3HPOBATH COCTOSHHE HAYYHO-TEXHHYECKOH IpOGIeMbI

OyTeEM n0):[60pa, H3Yy4CHHA U aHaIu3a JTATECPATYPHBIX ¥ HAaTCHTHBIX HCTOUYHHKOB.

Hns dopMupOBaHHA KOMIETCHIHM HEOOXOOMMO OCYINECTBHTH psi[ 3TAmoB. DTambl (OPMHPOBAHMS

KOMIICTCHITHUH,

TIPUMEHAEMEBIC I 2TOr0 BHJBI BHHSITI/II)‘I,

IIpeICTaBIeHE! B Tadnuue 12.
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Tabmna 12 — Itans! popmupoBanus komnereHnynd [TK-6 u ncnons3yemMble cpeAcTBa O eHHBAHHS

11. Cocras

3uare

YMmernb

Baagers

Copep:xanue 3TanoB

3HaTL METOIBI IIOUCKA
HayYHO-TeXHUYECKOH
JUTEPaTypsl 1

YMeTh aHAIU3UPOBATh
COCTOSIHHE HAy4YHO-
TeXHUYECKON MPOOTIEeMEI

Bnanerr HaBbIKaMH
aHaJM3a JIUTePaTyPHEIX
¥ [TATEHTHBIX

IIATEHTHBIX UCTOYHUKOB | B CBOCH IPEAMETHOM HCTOYHHKOB
obnactu
CaMocrosrensHas
CamocrosTensHas
pabora
N CamocrosTenpHas pabora
Buanl sangarui
pabota

Hcnoan3yembie
CpeIcTBa ONEHUBAHMS

Cobecenoranue ¢
PYKOBOIUTEIEM
TIPAKTHKH OT
HpCI[HpI/IHTHSI " oT
Kadeapsr

Tema nEIMBHAYATEHOTO
3ananudg. [loaroroska
0T4eTa 10 MPaKTHKE.

ITnan pabor ¢ aHaTH30M
COCTOSIHUS HAYYHO-
TEXHUYECKOH MpobieMbl
B CBOEH IpeaMeTHO!
obnactu.

12 Komnerennus ITK-7 - T'OTOBHOCTE OIpPENENATH LENH, OCYIIECTBIATH IIOCTAHOBKY 3amad

NPOEKTHPOBAHUS JIEKTPOHHBIX IMPHOOPOB,

CXeM MU YCTpPOHCTB pasiuyHOro (GYHKIHOHAIEHOIO

Ha3HAYCHU, IOArOTABJIMBAaTh TEXHHYECKHUE 3a/IaHUs HA BBIIIOJIHEHHE IIPOCKTHBIX pa60T.

Jist GopMHUpOBaHHS KOMIETEHIMH HEOOXONMMO OCYIIECTBHTH DAN 3TANOB. DTambl (HOPMHPOBAHUS

KOMICTCHIUH,

MpUMEHSIEMBIE I 3TOTO BUJBI 3aHATUH,

IIpeACTaBJIeHs! B Tabmuie 13.
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Tabmuna 13 — Itaner popmuposanus komnerenmun IK-7 1 HCI0Jb3yeMbIe CPeCTBA ONeHHBAHNANA

12. Cocras

3aars

YMmern

Baagers

Copep:xanne 3Tanos

3HaTh METOMBI
IPOEKTUPOBAHHS
3MEKTPOHHBIX
IpubOpOB, CXEM K
YCTPOMCTB pasiIHOro

YMeTh onpenenars nemm,
OCYILECTRIATE
IIOCTaHOBKY 3a/1a4M
NIPOCKTUPOBAHUS
HOATOTaBIMBAaTh

Bnagers naBpikamu
TTOATOTOBKH
TEXHUYIESCKOIO 3aJaHns
Ha BBINOJHEHHE
IIPOEKTHBIX paboT

(GYEKITOHAIBHOTO TEXHHYECKOE 3aJaHue Ha
Ha3HaYEHUs BBIIIOJTHEHHUE TIPOEKTHLIX
pabot
CamMmocrosTensHas
pabora CamocTosiTensHas
- CamocrosTenpHas pabora
pabora

HUcnoab3yembie
CPeACTBA OLeHHBAHMSA

CobecenoBanue ¢
PYKOBOIMTETIEM
IPaKTHKH OT
IPENPHATHS U OT
xadenper. [Togroroska
OTYeTa IO TIPaKTHKE.

Tema naIMBHIYATEHOTO
3amanus. Iloaroroska
OTUeTa 110 IPAKTHKE.

3amuTa oT4era.

Texanueckoe 3ananue.
Ilonroroska u 3amura
OTYETa IO IPAKTHKE.

13 Kommerenmus IIK-13 - T'0TOBHOCTH OOecHeuHBATE TEXHONOTMYHOCTH H3JENHAH 3IEKTPOHHOM
TEXHUKH U IPOLECCOB MX U3IOTOBJICHHUS, OLIEHUBATh SKOHOMHUYECKYIO 3 (DEKTHBHOCTE TEXHOIOIMYECKIX
IPOLIECCOB.

Jna dopMEpoBaHHS KOMIIETEHIMH HEOOXOZMMO OCYLIECTBHTH pPsifi JTamoB. JTanbl (OPMHPOBAHHS

KOMIICTCHIIMH, MNPUMCHICMBIC I O5TOIO BUABI 33HSITI/IfI,

U UCIIONB3yeMBle CPENCTBA OLCHUBAHMS
[IpejicTaBiIcHb! B Tabue 14.

Tadauna 14 — Jransl popmupoBanus komnereniuu [TK-13 u ncnoanzyemsbre cpeacrsa

OUEHUBAHUS
13. Cocras 3HaTL Y™mers Baangern
3HaThb YMeTh 00ecrieunBaTh Bnanets HaBBIKAMH
TEXHOJIOTHYCCKUH TEXHOJIOTHYHOCTH OIICHKH
TIPOIIECC M3TOTOBIEHUS POU3BOACTBA U3AEIUN TEXHOJIOT quCKOIf a
. . . SKOHOMHRYECKOH
Conepxanne sTanos V3JIEJIMIA BIIEKTPOHHOHN 3IEKTPOHHOH TEXHUKH
3¢bdeKTHBHOCTH
TCXHAKA M METOZBL TEXHOJIOTHYSCKUX
OLICHKH KX IIPOTIECCOB
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3KOHOMUYECKOHN
s deKkTHBHOCTH
CamocrosTenpaas
6 CamocrosTenbHas
aboTta
B N P CamocrosTenbHas pabota
MBI 3AHATHII
A pabora
3ammuTa oT4era ¢
TTonroroBka otuera ¢ .
JIeMOHCTpaIueit
aHAIN30M
TOTOBHOCTH
TTonroroska TEXHOJIOTMYHOCTH
JUTEparypHOro 0630pa H3MIEIVHA U TIPOIECCOB, ¢ ofecTieuraTs
Hcnoab3yembre N e TEXHOJOTHYHOCTE
IO TEME MPaKTUKH. OLIEHKOM 3KOHOMMYECKON .
CpeICTBA OLEHUBAHMA HU3JETIuN 1
IloaroroBka miana 3¢ ¢GHeKTHBHOCTH o
. . 3KOHOMHAYECKOH
HCCIIEIOBAHU N TEXHOJIOIMYECKON
spdexTrBHOCTH
TIPOIYKITHH.
mpouecca.

14 Komnerennus ITK-16 - I'0TOBHOCTH y4acTBOBATh B NOUIEPKAHHU €IUHOTO HH(DOPMAIMOHHOTO
NPOCTPAHCTBA IUIAHHPOBAHUA M YIPABICHHS IPENNPUITHEM Ha BCEX JTalax >KU3HEHHOrO IHKIa
IPOU3BOIMMON IIPOAYKIIHH.

Jist GopMHUpOBaHHS KOMIETEHIMH HEOOXOMMMO OCYLIECTBHTH DAN 3TANOB. DTambl (HOPMUPOBAHI
M HCHOJNB3yeMBIE CpEeICTBA ONEHUBAHHUS

KOMIIETCHIMN, NPUMCHSIEMBIC JJId 3TOIO BHUIBI 3aHSITHH,

npencrasiaeHsl B Tabiuie 15.

Tabmauna 15 — dtanst popmuposanus komuerenunu [IK-16 u ncnoan3yeMbie cpencTea
OIleHHBAHUS

14. Cocras 3HaTh YMmers Buaaners

3HaTh METOMBI VMeTs nogepxuBarh Brnanets HaBbIKaME

MJIAHMPOBAHUS U equHOoe obecriedeHust
yIIpaBIcHUA HHGOPMAUHOHHOE TOAACPA@HIN €AHHOTO
MH(QOPMaLHOHHOrO
IPENIPHITHEM, TIPOCTPAHCTRO Ha NPOCTPAHCTRA HA BCEX
TIPOHU3BOIAIIIM TIIPEATIPUATHN Ha BCEX 3Tanax IIpoyu3BOJACTBA
Conepsxkanue 3Tanos N . N
HU3JICNTHSA SIIEKTPOHHOMN dTanax >KM3HEHHOIO H3/1CJIHH SJIEKTPOHHOU
TEXHHUKH LIMKJIa IPOU3BOIUMOR TEXHHKH

IIPOYKIIHH
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CamMocTosTenpHas
CamocTogrenpHast
paborta
. CamocTosTensuas pabota
Buawl 3aasrnii
paborta
CobecenoBanue ¢
Iloxaroroska KOBOIHUTEIEM Ilonroroska u 3ammura
Hcnosnb3yemere py A A i
JIMTEPATypPHOTO 0030pa IPaKTHKH OT OTYEeTA.
cpeacTBa OUEHUBAHUSA
IIO TeMe MPaKTHKH. IIPEAIPUSITHS.

15 Kommerenuusi ITK-17 - TOTOBHOCTH y4acTBOBaTh B MPOBEHEHHH TEXHMKO-3KOHOMHYCCKOIO H
GyHKIHOHATEHO-CTOMMOCTHOTO aHaU3a PHIHOYHOMN 3 beKTHBHOCTH cO3aBaEMOro IPOAYKTA.

Jist GopMHUpOBaHUS KOMIIETEHIMH HEOGXOAMMO OCYIIECTBHTH DS OSTAIOB. DTAITBI dbopmupoBanus
KOMIICTCHIMY, ~TPUMEHSAEMbIE JULL TOTO BUIBI 3aHATHH, U MCIOIB3yEMBIE CPEICTBA OLCHHUBAHHUS
NpEACTaBICHEBI B Tabnuie 16.

Tabanua 16 — ransl Gpopmaposanns komnerenmun IIK-17 u ucmoab3yemsbie cpencraa

OLICHHBAHHSA
15. Cocras 3HaTh Ymern Bnaners
3HaTb METOMBI TEXHUKO- | YMETh IPOU3BOIUTH BrageTs HaBbIKAMU
SKOHOMHYECKOTO U TEXHUKO-3KOHOMHUYECKHH aHajM3a PhIHOYHOM
OYHKLUMOHATEHO- (bYHKLMOHAITEHO- P PexTuBHOCTH
CTOMMOCTHOTO aHAH3a CTOMMOCTHBIH aHAIU3 MIPOM3BOIUMBIX H3IEIUM
Conep:xanue sTamos PBIHOYHOM PBIHOYHOI b deKTHBHOCTH 3JIEKTPOHHOM TEXHUKH
addexTuBHOCTH CO3aBaeMOro MpoJIyKTa

TIPOU3BOIMMBEIX H3AEIMN
SJIEKTPOHHOMN TEXHUKU

CaMmocTrosATenbHas

CamocrosrenpHas
paboTta

CamocrosTensHas paborta

Bunael 3ansarnii pabora
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Henonb3yemsie
CpeNCTBA ONEHUBAHUA

TTonrorosxa
nUTepaTypHOro 063opa
10 TEME IIPaKTHKH.

BEIOOP METO/IOB TEXHMKO-
SKOHOMMYECKHUH 1
(yHKIMOHATIBHO-

CTOMMOCTHBIH aHanu3
PBIHOYHOH 3 EKTUBHOCTH
CO34aBaeMOr0 IPOIYKTA.
CobecenoBanue ¢
PYKOBOAUTEIEM
NIPAKTUKHU OT
NIPENNPUSTHAL.

Tloaroroska u 3amura
OTHETa II0 ITPaKTUKE.

16  Kommuerennmsi IIK-18 - CrocoGHOCTb IPOBOIUTH NaGOPATOPHEIE U NPAKTHYECKHE 3aHSTHS CO

CTyJIEHTaMH,

PYKOBOIUTE

KYpPCOBBIM

KBalU(PUKaIMOHHBIX paboT GaKanaBpoB.

IIPOCKTUPOBAHHUEM u

BBIIIOJTHEHHCM

BBIITY CKHBIX

Hist GopMupOBaHHA KOMIETEHIMH HEOOXOAMMO OCYIIECTBHTH PSI OTAIOB. Tallbl bopMupoBaH

KOMIIETEHITUH,

IIPUMEHAEMBIC I 3TOrO BUIBI 33HHTI/H71,

IpencTaBieHsl B Tabmune 17.

H HCIIOJIB3YEMBIC CPEACTBA OLICHUBaHUA

Tabauna 17 — ranst popmuposanus xommnerennnn ITK-18 u ucnoanyemsie cpencrsa

OCHUBaAHHUA

16. Cocras

3Harhb

YMmern

Baapers

Conepsxanue 3Tanos

3HaTh METOABI
TIPOBEAECHUA
J1ab0paTOPHBIX 1
IIPAKTUYECKUX 3aHATUHN CO
CTYACHTaMH, PYKOBOAUTE
KYPCOBBIM
TIPOEKTHUPOBAHUEM U
BBITIOJIHEHUEM

BBIITY CKHBIX

KBTI UKALIHOHHBIX
paboT GakanaBpoB

YMeTs IpoBOAUTH
1a60paTOpHEIE U
NPAKTHYECKUE 3aHATUS CO
CTYIEHTaMH, PYKOBOJUTh
KYpPCOBBIM
MPOEKTUPOBAHHUEM U
BBINOTHEHHEM BBIITY CKHBIX
KBaJTM(UKAIMOHHBIX paboT
6akanaBpoB

Braners HaBbIKamMu
MIPOBEACHMUS
J1a00paTOPHBIX U
NPAKTUYECKUX 3aHITUH CO
CTYICHTaMHM, PyKOBOJHUTE
KYPCOBBIM
MIPOEKTUPOBAHUEM H
BBIITOJIHEHHEM
BBIITYyCKHBIX
KBJIM(UKAIMIOHHBIX
paboT GaxaniaBpoB

Buael 3aHsaTHit

CamocTrosaTenbpHas
pabota

CamocrostenpHas
pabora

CamocrosTenpHas
pabora
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Hcnons3yembie
CPeICTBA OIlCHUBAHHUSA

CobecenoBanue ¢
MIperofaBareeM
kadenpsl.

Cobecenosanue ¢
PYKOBOJIUTEIEM
MPAaKTHKY OT Kadephl.

IloaroroBska oruera mo
IIpaKkTUKe. 3amuTa
oT4era.

17 Komnerenmua IICK-1

MaTepHaoB HAaHOTeTePOCTPYKTYpHOH CBY-31ekTponmKy.

- Croco6HocTh IIPOBOUTE aHAIM3 MHPOBOTO OIBITA MIPUMCHCHU

Anst opMHEpOBaHHS KOMIETEHIMH HEOOXOMMMO OCYIIECTBHTH DS 3TamoB. DTAIEL bopmupoBanus

KOMIIETEHIINH,

IIPUMEHACMBIC JIJI1 3TOI'0 BUJIBI SaHHTHﬁ,

IpeACTaBIeHsI B Tabuie 18.

H HCIIONB3YEMBIC CPEACTBA OLCHUBAaHUS

Tabanna 18 — 3tansi popmupoanus xommerennmu [ICK-1 u HCII0JIb3yeMble CpeacTBA

OLCHHBAHUA

17. Cocras

3HaTh

Yvers

Buagers

Couepxcalme ITanmoB

3HaTh MHPOBOi OIBIT
NIPUMEHEHUA
MaTepHaJIOB
HaHOIeTEPOCTPYKTYPHOH
CBUY-371eKTpOHHUKH

YMeTs aHamu3HUpOBaTh
MHPOBOM OITBIT MaTEPHAIOB
HaHOreTepOCTPYKTYPHOH
CBY-271eKTpOHHKH

BrageTts HaBBIKAMKA
aHajM3a MHUPOBOTO OIIBITA
MaTepHaioB
HaHOreTePOCTPYKTYPHOH
CBUY-3neKTpoHHKU

Buae! 3anaruii

CamocTosTenpaas
pabora

CamocrosTensaas
pabora

CamocrosrenpHas
paborta

Hcnoapiyemsbre
CpeXcTBA OIEHHUBAHMS

TToarorosxa nnana
HCCIICA0BaHUHI

CobecenoBanue ¢
PYKOBOIHTENIEM
IIPaKTHKH OT
NPEOTPUITHSL.
YTBEp)KICHHUE TEMBI
HHAVBUNYaTBHOTO
3a/IaHus Ha IPAKTHKY.
PazpepryTHIf NIaH
TIPOM3BOJCTBEHHBIX
pabor.

OT4eT 1o mpaxTHKE.
3ammTa IpPaKTHKH.
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1.Komnerenmua OK-3

'oToBHOCTE K axTHBHOMY OOIIEHMIO ¢ KOJUIeraMd B HAy4HOM,

IIPOU3BOJCTBEHHOM U COUATBEHO-00INECTBEHHOM cdhepax AesaTeIbHOCTH.

O6mue XapaKTCPUCTUKH ToKazaTene u KPHUTCPHCB OLICHUBAHU KOMIICTCHIUWH 110 3TamnaM IIPHABEACHBI B

Tabmune 19.
Tabanna 19 — Ob6mmue xapakTepHCTHKH I0Ka3aTeleil i KPUTepHeB OLeHABANAS KOMIICTCHINH 110
ITanam
Iloka3zarenu u
3nars YMmers Baaners
KPHTEpHH
Obnagaer Ob6nanaeT AMamazoHoM
(baxTHYECKUMH U MPAKTHYECKIX YMEHUIH, KonTtpomupyer
. TEOPETHYECCKHUMU TpeOyeMBbIX 1St aboTy, IPOBOIUT
Otnnyno (BhICOKHU#H p PRy p %> 1P
OBeHN) 3HAHUAMHE B IIpefiesiax DA3BUTHS TBOPUECKHX OIICHKY,
M n3ygaeMoH obnacTtu ¢ pelIeHui, COBEPIIEHCTBYET
TIOHUMAaHHEM I'PaHHI abcTparupoBaHus JeHcTBUS paboThI
IPUMEHUMOCTH npoGieM
Beper
Ob6nanaer AuanasoHoM P

3Haet daxTrl,
IIPUHIIUIEL, POIIECCHI,

IPAKTHYECKHX YMEHUHU,
TpeOyeMBIX 11

OTBCTCTBCHHOCTD 3a
3aBCPHICHUE 3a/1a4 B

(moporosrlii ypoBeHb)

OOUIIMHY 3HAHUSIMHA

MBIMH JUIS BBITOJTHEHUS
IPOCTHIX 3a1a4

Xopomo (6a30BbIi HCCIIIOBAHMH,
0OTIHe IIOHATHS B perieHus
YPOB€Hb) . npucrnocabnusaer
npenenax u3ydaeMoi OIIpEIETICHHBIX
CBOE€ IIOBEJCHHUE K
obmactu 1po6ieM B 001acTi
00CTOSTEBCTBAM B
HCCIIEIOBAHHUS
pelIeHnH podieM
Ob6nanmaeT OCHOBHBIMH
YxoBieTBopHTEILHO Ob6nanaer 6a30BbIMHE YMEHHUAMH, Tpelye- Pabotaet npu npsamom

HaOJIIONEHUH

DopmyIMpoBKa IOKasaTesell i KpuTepues oneHnBanus komnerenrmu OK-3 npusenena B tabuue 20.

Tabana 20 - XapaKTepHCTHKH [I0Ka3aTeieil H KpUTepHeB OLeHHBAHAS KOMIIETEHIIHH 10 3TANaM

Hoxa3zarenu i
KPHTepUn

3HaTL

Yvers

Baaners

O1nnyno (BHICOKHIA
YPOBEHb)

3Hark crrocoOw
OOIIEHHS C KOJUIETaMH B
Hay4HOMH,
IIPOU3BOACTBEHHON
chepax DesTeNbHOCTH

YMeTh HCIOJIB30BaTh
crioco0bI 00IeH s B
NPaKTHYECKON
JIeSITENLHOCTH

Brnaners HaBbIkaMu
aKTHBHOTO OOILIEHHUS
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3Hark 6a30BbIe CIOCOOH! | YMETH HCIIOTb30BaTh Brnanets Hasbixamu
OOIIEeHNs ¢ KoJuleramu B | 0a30BBIE CIIOCODOEI aKTUBHOTO OOIIECHUS B
X ; 5 HayqHO, o0ImeHus B IIpeIMETHOM 00macTu
opoo (0a3oBbIii . IPaKTHIECKO NEATENBHOCTH
IIPOM3BOACTBEHHOMN
YPOBEHB) eATEeILHOCTH
cepax mesrrenbHOCTH
3HaTh 6Ga30BEIe CIOCOOLI | YMETPH HCIIONIB30BaTh Bnanets npocteivu
06IIIGHH$I C KOJIJIEraMH B 6a30BbBIE CIIOCOOBI HaBbIKaMH aKTHUBHOI'O
YnoBnersopurenbno | Hay9HOH, OOmeHHA B . o6me}ip1;1 B
o . T
(moporoBbIii ypoBeHs) | MPOM3BOACTBEHHOMN TPAKTHICCKOM KOHKPETHOI 061acTH
JIESITETFHOCTH JeSATEIBHOCTH
cdepax IesTenbHOCTH

2. Kommerenuus OK-4 - CriocoGHOCTS a[alTHPOBATECS K H3MEHIOMHMCS YCIOBUSIM, [IEpEOLIEHUBATD

HaKOILICHHBIH OIIBIT, AaHAITA3UPOBATh CBOX BO3MOKHOCTH

OOmue xapakTepUCTHKY NOKa3aTeNell ¥ KPUTEPUEB OLCHUBAHUS KOMITETEHIIHH 110 3TaliaM [PHBEEHSI B

Tadaune 21.

Ta6muna 21 — O6mue XapaKTepHCTHKH NOKa3aTe/eil B KPHTEPHEB OLEHHBAHUS KOMIIETEHIHH 110

Tanam
INoka3zaresn u
3uarsp Ymern Baaners
KpHTepuu
Ob6nanaer Obnanaer quanasoHoOM
(baKTHYECKUMH U NIPaKTH9eCKIX YMEHUI, KouTpomupyer
. TEOPETUYECKIMHU TpeOyeMBIX Ans aboTy, IPOBOIUT
Otaugno (BpIcokmii P peoy paboty, Iip
OBEHb) 3HAHUSIMH B Ipeaenax Pa3BUTHS TBOPYECKUX OLIEHKY,
yp n3ydaemoit o0racTu ¢ peIeHwuit, COBEPUICHCTBYET
MTOHVMaHHUEM TDaHUL] abcTparapoBaHus JefcTBrs paboThI
IIPUMEHHMOCTH pobiem
Beper
Obnanmaer Auana3zoHOM P
N OTBETCTBEHHOCTD 32
3naeT QaxTel, TPAKTHICCKUX YMEHUIH,
3aBepIICHUE 3379 B
. IIPHAHIUIITEL, TPOIIECCHI, TpeOyeMbIX IS
Xopomio (6a30BbIH HCCIICIOBAHNH,
o0Imue NOHATHS B petneHust
YPOBEHD) . npucmnocabiuBaeT
IIpeeniax u3y4aeMoi OTIpENIEIEHHBIX
CBOE OBEACHUE K
obacTu npobieM B 00J1acTi
00CTOSTENBCTBAM B
HCCIEIOBaHUS
peIIeHuH mpobiieM
Ob6namaeT OCHOBHBIMH
YaoBaeTBOpUTEILHO Ob6nanaer 6a30BBIMH YMEHHUAMH, Tpedye- Paboraer mpu npsmom
(IOpoOroBBIil ypOBeHSB) 0o0ImUMH 3HAHUSIMHA MBIMH JIJTSI BEITOTHEHUS HaOTIONeHAN
' TIPOCTHIX 3a/1a4

dopMyTHpoBKa II0Ka3aTeneil U KputepueB oneHuBanus koMmnerennuu OK-4 npusenena B radbnune 22.
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" Tabauma 22 - XapakTepucTHKE MOKa3aTeNeil H KPHTEPHEB OLeHHBAHAS KOMIETEHIHH 110 YTalIaM

TTokazareau u
KpHUTepHH

3uare

Ymern

Baazers

Orimano (BhICOKMUiA
YPOBEHB)

3HATh METOBI
aanTamuy K
H3MEHSIONIMCS
YCITOBHSIM

YMeTh nepeoneHuBarsk
HaKOIUICHHBIN OIIBIT,
aHAIIM3UPOBATH CBOU
BO3MOXHOCTH

BraneTs HaBbIKaM#
afanTauy K
HA3MEHSIIOIIMMCS
VCIIOBHAM

Xopomo (0azoBwIii

3Harh 0a30BEIE METOMBI
ajanTaiyu K

YMeTh epeoreHuBaTh
HaKOIUICHHBIH OIIBIT,
aHAJIM3APOBATh CBOU

Bmagers 6azoBpmvu
HaBBIKAMH aJalTalliu
K M3MEHSIOIIUMCS

HA3MEHSIOIHMCS YCIOBHSIM
YPOBEHB) BO3MOXKHOCTH
YCIIOBHSIM
3 5 BrnanmeTs npocTeiMu
HaTb 0a30BBIE METOLI
YMeTs nepeoneHuBarh HABBIKAMH aJlallTalun
YnosaersopureasHO AanTTat X HAKOIIJIEHHBIH OIIBIT K HMEHATOTIMCS
A P H3MEHSIOLIHMCS ’ YCIIOBUSIM

(IopOTroBEIii YPOBEHE)

YCITOBHSIM

3. Kommnerenmusi OIIK-1 — CrocoGHOCTS IOHMMATE OCHOBHBIE IPOGIEMBl B CBOEH IpEeIMETHOH

O6JI&CTI/I, BBIGHpaTL MCTOJbBI ¥ CPEACTBA UX PCIICHHS.

O6HII/I6 XapakTepHUCTUKU NOKa3arejied u KPUTECPUEB OLCHMBAHMA KOMIIETECHIIMU 110 ATallaM IIPUBCACHEBI B

Tabmuie 23.

Tabmuna 23 — O6mue XapaKTepHCTHKH HOKa3aTeleil H KPHTEPHEB OLeHABAHNS KOMIIETEHITHY 110

dTanam

Ilokaszarenu u

3HaTh Ymern Buaaners
KPHTepHH
Obnanaer O6nanaer quamnazoHOM
(haKTHYCCKUMH W IIPAKTUYECKUX YMEHHUH, Konrpompyer
. TEOPETHYECCKUMHU TpeOyeMBIX JUIst abOoTy, IPOBOIUT
OTtinu4HO (BBICOKHIT P pevy P Y [TPOBOX
oBeHp) 3HAHMSIMU B Ipeaenax Da3BUTHS TBOPYECKUX OILICHKY,
M Hu3y4yaeMol obnacTy ¢ peleHus, COBEPIICHCTBYET
IIOHUMAaHHUEM TPAHUIL abcTparnpoBanus JecTBus paboTsl
NIPUMEHUMOCTH npobnem
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Xopomo (6a30BbIit

3HaeT GaxThi,
IPHABINIEL, TPOECCHI,

Obnanaer nuanazoHOM
NIPaKTHYEeCKUX YMEHHIH,
TpebyeMBIX IS

Beper
OTBETCTBEHHOCTE 34
3aBepIICHUE 3a0a4 B

HCCIIEIOB

ypoBens) ob1ue mOHATHS B pereHust A 6aHHH’
N IPHACIOCa0IHBAET

Ipeaenax u3ydaeMoi OIIpEeNeNICHHBIX p
CBOE IIOBEJICHUE K
obnactu 1Ipo6iemM B 061acTh A
00CTOATENLCTBAM B
HUCCIICAOBAHUA
peumenuu mpodiemM
Ob6naaeT OCHOBHBEIMHU
Ynosnersopureanno OGnanaet 6a30BbMu YMEHHUSIMHU, TpeOye- Paboraet npu npsamom

(oporoBsblii ypoBeHs)

OOITUMY 3HAHUSIMHA

MEIMH [IJIS BBITIOJIHEHMS
MPOCTHIX 33184

HaOJIXONEeHUHT

DopMymHpPOBKa IIOKa3aTelIel 1 KpUTEPHEB OIeHUBaHHUs KomreTermuy OIK-1 npuBeeHa B Tabmuie 24.

Tabanua 24 - XapakTepucTHKH NoKa3aTeeil H KPHTEPHEB OeHHBAHNS KOMIETEHINM 110 TAAM

IMoxaszareau u
KpUTepHI

3uare

Ymerp

Baagers

Otau4uno (BBICOKHIH
YPOBEHB)

3HaTh OpobIeMEl B
CBOEH MpeAMETHOM
00JIaCTH, METOIBI 1
CPECTBA MX PEIICHIS

YMeTs BEIOUpaTh
METOABI X CPEACTBA
peenns npobiem B
CBOEH NpeaAMETHOM
obnacti

Bnangers naBrIkamMu
BEIOOpA METOZOB U
CPEJICTB pelleHus
npobieM B CBOEH
IpenMeTHOH obnacTu

Xopomo (6a30BbIit

3HaTh 6a30BBIe
pobIeMsl B CBOEH
TpeaMeTHOM 00macTu,

YMmers BEIOUpaTh
0a30BBIE METOOBI U
CpEJICTBA PEIICHHUS

Brnaners 6azoBemvMu
HaBBIKAMH BBIOOpa
METOJOB H CPEACTB

YpOBeHbD) METOMBI X CPEJICTBA UX IpoOieM B cBoei pemmenus npobaeM B
peLueHus NIpeIMeTHOM obacTu CBOEH NpeMETHOR
obnactu
3nHare 6a30BBIE YMeTh BHIOUpaTh Bnaners mpoctrivu
IIpobIeMbI B CBOEH KOHKPETHBIE METOJIbI 1 HaBBIKAMH BBIOOpa
YooBierBopuTeabHO | IpeaMeTHOH 00nacTy, CPEICTBA PEIICHUS METOZIOB U CPEJICTB
(1oporoBuIil YpOBEHD) | METOIBI I CPEICTBA HX IIPOCTHIX TIPOOJIEM B pemeHus npobiieM B

PCIICHUA

CBOEH MpeAMETHON
obnacta

CBOEH NpeaMETHOR
obnacTu

4. Komnerenuusa OIIK-2 — CriocoOHOCTE HCIONB30BATh PE3yIbTaThl OCBOCHHUS JHCIUILIMH IPOrPaMMbI

MarucTpaTyphl.

O6mue XapaKTCPUCTUKA HoKa3aTene u KPUTCPUCB OIICHUBAHNS KOMICTCHIIUM IIO 3TallaM IIPUBEACHBI B

Tabmure 25.

Tabimma 25 — O6mue XapaKTepHCTHKY [0Ka3aTes el H KPpUTepHeB ONeHUBAHUA KOMIETEHUHH N0

ITanam

Iloxazareau u
KpHTepHH

3HaTh

Ymerh

Baagers

OT1imm4Ho (BHICOKHI

Ob6nanaer

O6namaeT quamaszoHoOM

KorTpomupyer
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YPOREHB)

(baxTuuecKuMH U
TEOPETHYECKUMHU
3HAHUSIME B Ipeenax
H3y4aeMo# 00IacTH ¢
TIOHAMAaHHEM TPAHHIT
MPUMEHHAMOCTH

MIPAKTAYECKUX YMEHUH,
TpeOyeMBIX JJIs
Pa3BUTHA TBOPUYECKHUX
peLUeHUH,
abcTparupoBaHus
npobiaem

paboTy, IPOBOIUT
OLIEHKY,

COBEPLICHCTBYET

JEHACTBUS pabOTEI

3HaeT (axThl,
IPHHIIAIIEL, TPOECCHI,

OGnamaeT AUAIa30HOM
NPaKTHYCCKUX YMEHHUH,
TpeOyeMbIX IS

Beper
OTBETCTBEHHOCTH 32
3aBEpIICHHE 3a1a9 B

Xopomo (6azoBbIii UCCIIEIOBAHUH,
obuIye MOHATHS B pelueHus
YPOBeHb) . [IPHUCIIOCA0NHBAET
npezesax u3ydaemMoit OlNpeieTICHHBIX
CBOE IIOBEJCHHUE K
obacTu npobieM B obmactu
00CTOATENBCTRBAM B
HCCIICIOBAHUS
permeHy npodieM
Obnanaer OCHOBHBIMU
YnoBnersopuTebHO Ob6nanaer 6a30BEIMH yMEHHUIMH, Tpebye- PaGoraet mpu mpssmom

(moporoBelii ypoBeHb)

OOIUMH 3HAHUSIMHU

MBIMH I BBIIOJIHCHU A
IIPOCTHIX 3aaa4

HaOmoneHun

DopMynupOBKa IOKa3aTesel B KpUTepHeB oleHuBanus kommerennuy OITK-2 nmpupenena B Tabnue 26.

Tabauna 26 - XapakTepHCTHKH [T0Ka3aTelleil H KPATEPHEB OIMeHUBAHNS KOMIETEHIHH 10 YTAIAM

Ioxaszarenu n
KPHUTepUH

3Hare

Ymers

Biaaners

OT1im4HO (BBICOKHM
YPOBEHB)

3HaTh AUACITUILIHHE]
IIPOTpaMMEbl
MarucTparyphl

VYMeTs ucnons3oBars
3HAHWS JUCLHILIHH
TIPOrpaMMBbI
MarucTparypsl B CBOEH
HpeaMeTHOH odnacTa

Brnanetr HaBBIKaMHU
BEIOOpA 3HAHWUU U3
JUCTIMTLIHH
IIpOTpaMMEL,
HEOOXOMUMBIX ISt
BBIIOJIHEHUS paboT B
CBOEH NIpeIMETHOH
obnactu

Xopomo (6a3oBbIii
YPOBEHB)

3Harh 0a30BbIe
JHACIUILIAHBI
IIPOTPaMMBI
MarucTparyphl

YMeTh HCOIB30BATE
3HaHMS 0a30BBIX
JUCHUILIAH IIPOrPaMMBI
MarucTparypsl B CBOEH
HpeaMeTHOH obnacTu

Braners 6a3oBemvMu
HaBBIKaMU BBIOOpa
3HAHUNA U3 TUCHMILINH
IIPOrpamMMEL,
HEOOXOMMMBIX JUIS
BBINIOJIHEHHS paboT B
CBOEH NpenMETHOM
obyacT

YnosierBopuTennHo
(1I0pOTOBBIIA YPOBEHD)

3uaTs 6a30BbIc
JHCLIMTIIMHBI
TIPOTPaMMEI
MarucTpaTypbl

YMeTh UCIOIB30BaTh
3HaHUS 0a30BBIX
JHCLMITINH TPOTPaMMBbI
MardcTparypsl B CBoeit
IpeaMETHOH obactu

Bnaners npocTeiMu
HaBBIKaMHU BBIOOpa
3HAHUH U3 JUCIUTLIAH
IIPOTpaMME],
HEOOXOIUMEIX IS
BBITIOJIHEHUS IPOCTHIX
pabort B cBOEH
IIpEeIMETHOH 06nacTh
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S. Kommerenmusi OIIK-4 — Crnoco6HOCTb CaMOCTOSTENHHO npuoOpeTarb M HCHONb30BATH B

HpaKTHTIeCKOﬁ ACATCIPHOCTH HOBBIC 3HAHMSA ¥ YMEHHUS B CBOECH HpellMeTHOfI obmacTu.

OGIHI/IG XapaKTEePHCTUKH I10Ka3aTejed u KPpHTECPHEB OUECHHUBAHUA KOMIIETCHIMH II0 dTamam IIPUBEIACHEI B

Tabnuie 27.

Tabmauua 27 — O6mue xapaKkTepUCTHKH MoKa3aTeeii 0 KPHTEPHEB OUEHUBAHUA KOMIETEHIMH 110

JTanamMm

Iloxazareau u

3nars eTh
KpHTepHH M Baagern
Obmnanmaer Ob6nagaer guanazoHOM
(baKkTHYECKUMU K MPAaKTHYECKUX YMEHUH, KonTpomupyer
. TEOPETUIECKUMHU TpeOyeMBbIX JIst a
OtianyHo (BhICOKHI p Peby A pagory, nposozuT
ypoBeHD) 3HAHUAMH B IIpefiesiax PasBUTHS TBOPYECKUX OIIEHKY,
n3yyaeMoit o0mactu ¢ peleHu#, COBEPUICHCTBYET
TIOHUMAaHHUEM TPAHHI] abcTparupoBaHus JeHCTBUSA pabOTh
IPUMEHUMOCTH npobiem
Beper
Obnanaer guana3oHoM P

3Haer Qakrsl,
IIPUHIAIE, IPOLECCHI,

IPaKTHYECKUX YMEHHUH,
TpeOyeMbIX s

OTBECTCTBCHHOCTD 3a
3aBEpIUICHUEC 3a0a4 B

Xopomo (6a30BblIi HCCIICIOBAHH,
oOI1He OHATHS B pelIcHus
YPOBEHB) . IpHCcIIocadIuBaeT
Ipejienax u3ydaeMoi OTIpeJieIEHHBIX
CBO€ MIOBEJICHUE K
obnacti npobieM B 06racTu
00CTOSATETECTBAM B
UCCIEOBaHUS
pelIeHun Ipodiem
Obnamaer OCHOBHBIMH
YnoBierBopuTe/IbHO O6napmaet 6a30BEIMHU YMEHHAMHU, Tpebye- Paboraer pu npsimom

(moporosblii ypoBeHs)

OOIIUMHY 3HAHUSIMHA

MBIMH JUIS BBIIOJIHEHUS
MPOCTHIX 3a1a4

HaOIIONEHHHI

®opmymMpoBKa IoKasaresiel u KpuTepueB oneHnBanus komnerenuun OIIK-4 npusesnena B Tabnune 28.

Tabanna 28 - XapaKTepHCTHKH MOKa3aTej el M KPHTepHeB 0leHNBAHNA KOMIETeHIHH 110 ITAanaMm

Iloxaszarenn u
KpHTepHH

3uare

YMmerhb

Buaagers

Orimuso (BBICOKHT
YPOBEHB)

3HaTh IPEMETHYIO
o0nacTb

YMeTh CaMOCTOSTENHHO
nprobpeTaTs 3HAHU,
YMEHHS ¥ HaBBIKH B
CBOEH IIPEAMETHON
obractu

Branets gassikamMu
HCIIONTB30BAHUS B
NIPaKTAYECKOH
JEeITETFHOCTH HOBBIX
3HAHUU U YMEHUN

3HATh IPeIMETHYIO

VYMETh CaMOCTOSTEILHO

Biagers 0a3zoBpMHU

005acTh npuoOpeTark 3HaHus, HaBBIKaMU
Xopomo (6a3oBblii YMEHUS U HABBIKYU B HCIOJIB30BAHUS B
YPOBEHb) CBOEH IIPEIMETHON IIPAKTAYECKON
obnactu JIeSTeTHHOCTH HOBBIX
3HaHUH U yMEHHHI
YnoBjeTBOpATEAbHO | 3HATh KOHKPETHYIO YMmets camocTtosTensHO | Brrageth mpocTeIMH
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* (moporoBwlii ypoBeHb)

MpeMETHYIO 001aCTh

npuofperars 6a30BLIE
3HaHWA, YMEHUS U
HAaBBIKHU B CBOEH
IIpeIMETHOH obnacTa

HaBBIKAMH
HCIIOJIB30BaHuUs B
MIpaKTHYeCKOH
JIeATENBHOCTH HOBBIX
3HAHUM U yMEHUH

6. Komnerenmusa OIIK-5 — ['oToBHOCTE 0GOPMIIATE, IPEIACTABIATH, HOKIAALIBATE W apryMEHTHPOBAHO

3alUIIaTh Pe3yIbTAThl BHIIOIHECHHON paboTHL.

Obmue XapaKTCPUCTUKU IoKazaresneu u KPUTEPUECB OLCHHUBAHUA KOMIICTCHITWHA 10 3TaraM HNPUBCACHBI B

Tabnuie 29.

Tabmma 29 — O6mue XapaKTepHCTHKH NOKa3aTe/ el i KPUTePHEB OIeHHBAHMS KOMIIETEHIHH 110

JTarnamM

Ioxazarenu n

3uare Ymern Baanern
KpHUTEpHH
O6nanaet O6agaeT quanazoHoM
(hakTHUECKUMH U IIPAKTHIECKUX YMEHUH, KonTpomupyer
. TEOPETHYECKUMHU TpeOyeMBbIX I aboTy, IPOBOLUT
Otarano (BbIcoKUit P peoy A P Y TPOBOR
OBeHB) 3HAHUSMH B TIpeienax PasBUTHSI TBOPUECKUX OIIEHKY,
yp H3y4aeMoi o61acTH ¢ PEIICHMUIH, COBEPIIIEHCTBYET
ITOHNMaHUEM IPaHHMIl abcTparapoBaHus JefcTBUSA paboThl
IPUMEHUMOCTH npodeM

3Haet axTe,
TIPUHIUIBL, TPOUECCH,

ObnamaeT auana3oHoM
IPaKTHICCKUX YMEHUH,
TpeOyeMbIX it

Beper
OTBETCTBEHHOCTH 32
3aBepIIeHne 3a/1a4 B

(1OpOTOBLIii YPOBEHb)

00IIMMH 3HAHHUSIMUA

MBIMH JJISi BBIIOTHEHMS
MPOCTHIX 3aa4

Xopomo (6a30BbIit HCCIIEOBaHMH,
obmue HOHATHA B peLueHus
YPOBEHD) ., mpucnocabiuBaer
Ipenenax u3ydaeMoi OIIpENETeHHBIX
CBOE IIOBEICHHUE K
obnacTu mpobiemM B 00nacTu
00CTOSITENBCTBAM B
HCCIIEIOBAHAS
peIneHun npodiemM
ObnamaeT OCHOBHBIMH
Yi0BIeTBOPHTENHLHO Obnanaer 6a30BbIMH yMeHUsIMHE, Tpedye- Paboraet mpu npsMom

HAOIIONEHHHU

®opmyTMpOBKa TIOKa3aTeNell U KpuTepreB oneHuBaHus komnerenun OIIK-5 npusenena B Tabmure 30.

Tabamua 30 - XapakTepHcTHKH NoKa3aTeseil H KpUTepHeB OHeHUBAHMS KOMIIETEHIIHH 110 3TANAaM

Tloxazarenn u
KpHTEPHH

3Harn

Ymern

Baaners

OrimyHo (BBICOKUIA
YPOBEHb)

3HaTh METOIEI
odhopMiaeHus 1
[IpEACTaBIICHUS
PE3yJIBTATOR
BBITTOJIHEHHBIX padoT

VYMeTh NOKIIabIBaTh 1
apryMeHTHPOBaHO

3alUIIATh Pe3yABTATHI
BBITIOJIHEHHOH paboThI

Bnagets HaBBIKaMHU
odopmenus,
NpenCTaBICHHS
PE3yIIBTATOB
BBIIOJHEHHON padoThHI
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3HaTh 6a30BLIE METOBI

YMETE NOKJIaabIBaTh 1

Bnaners 6a30BbMuU

odopmnenns u apryMeHTHPOBAHO HaBBIKAMH
Xopomo (6a30BbIi IIpEACTaBIEHUS 3aIUIIATD PE3Y/IETAThL odopmIeHuU,
YPOBEHbD) PE3YNIBTaTOB BEIIIOJTHEHHOH paboThI IIPEACTaBICHUS
BBIIOJIHEHHBIX paboT Pe3yIILETaToB
BBIIIOJIHEHHOH paboThI
3uarh 6a30BEIe METOABI | YMETh NOKIANBIBATE Bianets mpoctemvu
odopmieHus 1 Pe3YIBTaTHI HaBBIKAMH
VYI0BIETBOPUTEABLHO | IIPEACTABICHUS BBIIIOTTHEHHO# paGoTh odopmienus,
(moporoBeIii ypoBeHb) | pe3yasTaToB NIPECTaBICHHS
BBIIOIHEHHBIX paboT pe3yaBTaToB

BEITIOJIHEHHOH paboThl

7. Kommerenmusi IIK-1 — T'oToBHOCTS hOpMYIMpOBATH LENM W 3a7a9H Hay4HBIX HCCICTOBAHUYN B

COOTBETCTBHH C TCHICHIMSAMHU U NEPCICKTUBAMH Pa3BUTUA 3JICKTPOHUKHA U HAHOJJICKTPOHMKH, a TaKXKe

CMEXHBIX OONnacTedl HAyKM W TEXHHKH, CHOCOOHOCTH OGOCHOBAHHO BRIOHpATDE TEOPETHYECKHE U

SKCICPUMCHTAIBHBIE METOABI X CPEACTBA peueHusA C(l)OpM}’HI/IpOBaHHLIX 3a7ga4d.

O61wme xapakTepHCTHKY ITOKa3aTele B KPUTEPHEB OLlEHHBAHMUS KOMIIETEHINH TI0 STamaM TIPHBEICHEI B

Tabmune 31.

Tabiuuna 31 — O6mue XapaKTepHCTHKH IOKA3aTellel H KPATEPHEB OMEHHBAHMS KOMIETEHIIHH M0

JTanamM

Iloxazaresau u

3uare Ymvers Buaaners
KpHTepHH
Obnagaer O6manaeT AUana3oHoM
(bakTHYeCKUMU B HIPaKTHYECKUX YMEHHI, KosTpomupyer
. TEOPETHUECKUMHU TPeOYEMBIX IS 00Ty, IPOBOIUT
O1amano (BBICOKHUM p Pevy p Y, Ip

oBexD) 3HAHUAMH B Ipeneax Pa3BUTHS TBOPUECKHX OIIEHKY,
yp nu3yqaeMoi 0bIacTH ¢ PEIueHHIA, COBEpPILEHCTBYET
TIOHMMaHHEM I'PaHUIT abCTparupoBaHus Iercreus paboTh

OPUMEHUMOCTH npobiiem

3uraeT QaxTsl,
IPHHIHIIBL, TPOIECCHI,

ObiamaeT quana3oHoM

TIPAKTHICCKUX YMeHI/Iﬁ,

TpeOyeMBIX IUIs

Beper
OTBETCTBEHHOCTD 32
3aBEpIICHHE 3aJa4 B

(moporoBbIii ypOBeHE)

OOIMMH 3HAHUSIMU

MBIMH J{JIs1 BEUIOJTHCHUA

HOPOCThIX 3a1a4

Xopomro (0a3oBbIi HCCIIENOBAHUYU
p ( of0Inue moHATHS B perieHust 6 ’
YpoBeH) npenenax ulyqyaeMou OIpeaeIICHHBIX TIPACIIOCA0THBACT
et 5 Y 6p o6IACTH CBOE€ IOBEJAEHUE K
1po6iieM B 0611
obJacTa p 00CTOITENLCTBAM B
HCCIIEAOBaHHA
perueHuy podiem
O6mamaeT OCHOBHLIMH
YnoBJeTBOpHTEILHO Obnanaer 6a30BBIMU yMEHHAMH, Tpebye- Paboraer nipx npssMoM

HaOIIONEeHUH

OopmynEpoBKa Ioxasareneil u xpurepuen oneHuBanus xomrerenuu IIK-1 npusenena B Tabnume 32.
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" "Tabmuna 32 - XapakrepueTuky nokasareseil 1 KpUTepHeB ONeHUBAHHNS KOMIIETEHIHH [0 STAaNaM

Iloxazarenu u
KpHTepHuu

3narts

VYMmers

Baaners

OTtan4yHo (BoicOKHiA
YPOBEHb)

3HaTh TEHACHIIHH U
IEPCIIEKTUBBI PA3BUTHS
SNEKTPOHHKH M
HaHOAJIEKTPOHUKH, a
TaKXXKe CMEXKHBIX
obnacteil Hayku 1
TEXHUKHU

YmeTs dopmymHpoBaTh
LEJH ¥ 381290 HaYIHBIX
HUCCIIENOBaHUMH,
000CHOBaHHO BHIOHPATH
TEOPETHYECKHE U
JKCIIEPUMEHTAJIBHbIE
METOMBI ¥ CPEACTBA
peteHns
chOPMYITHPOBAHHBIX
3amay

Bianers HaBBIKAMH
BEIOOpa
IKCTIEPUMEHTANBHBIX
METOJIOB ¥ CPEACTB
peleHus
chOpPMYITHPOBAHHEIX
3a1a9

3Hare 6a30BEIE

VYMets hopmynuposars

Bianers massixamu

TEHICHIMH U 0asoBele IENH U 3axa4u | BhIGOpa
MEPCIEKTUBEI PA3BUTHA | HAYYHBIX SKCHEPUMEHTAIBHEIX
JIEKTPOHUKHA U UCCIICIOBAHUHT, METOZOB H CPEJICTB
. HAaHOBNIEKTPOHUKH, a 000CHOBaHHO BBIOMpPATh | pemreHns
Xopomo (6a3oBbIit
ypoBens) TaIOKE CMEKHBIX TEOpeTHYeCKHe 1 copMyITUpPOBAHHBIX
oOnacTelt HayKu H OKCIEPUMEHTAIbHEIE 3ama4 st
TEXHHUKH METOJBI B CpelCTBa KOHKDETHBIX o0nactei
peIneHus HCCIIeIOBAHHS
cOpPMYITHPOBAHHBIX
3a1aq
3HaTs 6a30BEIE YMmeTs popmymupoBare | BiameTs mpocTeiMu
TEHACHIIUH K GasoBble IieNH ¥ 3a1a4n | HaBBIKAMH BHIOOpA
IEPCIEKTHBEI PA3BUTHS | HAy9HBIX IKCIIEPHMEHTATBHBIX
INMEKTPOHHUKH U HCCIICIOBAHHH, METOJIOB H CPEICTB
HaHOBIIEKTPOHUKH, a 000CHOBAHHO BBIOUpATh | PEIIEHHUS
YnoBaerBopurennHo
o TaKXKe CMEIKHBIX TEOPETHYECCKHUE U chOPMYITUPOBAHHEIX
(moporoBelii ypoBeHs) N
oOnacTelf HayKu U BBIOHpATh MPOCTHIE 3aa4
TeXHUKH METOJBI B CPEJICTBA
perneHus
chOpMYITHPOBAHEBIX
3a1a4
8. Kommerenmus ITK-2 — CroocobuocTs paspabarsiBath 3G (EKTHBHBIC aIrOPUTMEI peIlCHHsS

chHOPMYTHPOBABHBIX

3aga4y  C

obecrnienBaTh UX IPOrPAMMHYIO PEaTH3ALHIO.

HCIIOJIB30BAaHUEM

COBPEMCHHBIX  SI3BIKOB nporpaMMHpOBaHMsI U

O6H.II/I6 XapaxTCpUCTHKHU ITOKa3arejei u KPHUTCPHUEB OLICHUBAHUSA KOMIIETCHIIMM IO STaliaMm IIPUBCACHELI B

Tabnuie 33.

Tabmuua 33 — O6mue XapaKTepHCTHKH NoKa3aTeeil 0 KpUTepHEB OLCHUBAHHS KOMIETEeHIHH 110

ITamnmam

IToxaszarenu u
KpHUTEepUH

3uarn

YMmernb

Baagers

Otnnyso (BHICOKHIA

Ob6inanaer

OO0nanaer quanazoHOM

KouTpomupyer
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YPOBEHB)

(baxkTHYECKUMH U
TEOPETHYCCKUMH
3HaHMSIMHE B IIpeJiesiax
Hu3y4yaemMoi obnactu ¢
[IOHAMAHHEM I'PAHHI]
OPUMEHAMOCTH

NPaKTUYECKUX YMEHUH,
TpeOyeMbIX A/
PasBHTHS TBOPYECKHX
pPeIIEeHHH,
abcTparupoBasus
IIpobiem

padoTy, TPOBOIUT
OLIEHKY,

COBEPIICHCTBYET

JeHCTBUS paboThH

Xopomo (6a30BbIii

3Haet (axThl,
IPHHITHIIBL, TPOUECCH,

Obnagaer nuanaszoHom
NPaKTHYECKUX YMEHUH,
TpeOyeMbIX AJIs

beper
OTBETCTBEHHOCTH 3a
3aBeplICHHUE 3a]a4 B

HCCIEIOBAHH
ofIye MOHATHS B pelnenus A ’
YPOBeHb) N npucnocadimuBaert
Ipesenax u3ydaeMoi OIIpeIeIEHHBIX
CBOE TIOBEICHHUE K
obnactu npoOieM B o6mactu
00CTOSITENBCTBAM B
HCCIIEIOBAHMS
pemesuy npodiaem
Obnagaer 0CHOBHBIMEH
YnopaerBopureabHo O6napaer 6a30BEIMH YMEHUAMH, Tpebye- Pabotaet mpu npsvom

(moporoBeIii ypoBeHb)

O0IMMY 3HAHUSIMHA

MBIMH UL BEHIOJIHCHUS
IIPOCTHIX 3a4a4

HabmroneHun

DopmynmupoBKa oKasaresiel i KpHTepHeB oleHuBanus kommerenmmu IIK-2 npusenena B Tabume 34.

Tabmmna 34 - XapakTepuCTHKH NOKa3aTeleil H KpUTEpHeB OLeHABAHAA KOMIETEHIHHI 10 TANAM

Ioxazaresnu u
KpHUTEpUH

3Harn

Yvmern

Baagers

O1imuHO (BRICOKHUIM
YPOBeHb)

3Hatb 3¢ heKTUBHEIE
aNrOPUTMBI pelIeHHs
3a/1a4 ¢
HCIIOIb30BaHUEM
COBPEMECHHEBIX S3BIKOB
IPOTrPaMMUPOBAHUS

YMmeTs obecrieanBarh
IIPOrPaMMHYTO
peanu3anuio pereHus
CHOPMYITHPOBAHHEBIX
3a7a9

Branets HaBbIKaMHU
HCIIOJIb30BAHUI
COBPEMEHHBIX SI3LIKOB
IPOrpaMMHUPOBAHUS
IIPU PEIICHHH 3a7a4 B
CBOEH IpeaMeTHOH
obnactu

3uare Oa30BEBIE

VMmers obecrieunsars

Bnaners 0azoBbmMu

aNTOPUTMEI PEIICHUS IPOrpaMMHYIO HaBBIKAMM
3aJ1a4 C peanu3aIuio pereHus HCIIOJIB30BaHH
Xopomo (6a30BbIii HCIIONB30BAHUEM chopMYTHPOBAHHBIX COBPEMEHHBIX SI3BIKOB
YPOBEHB) COBPEMEHHBIX S3bIKOB 3a1a4q IIPOrpaMMHPOBAHHL
NporpaMMUpOBanHA NP peICHNUH 3a4a4 B
CBOEH IIpeaMETHOHN
obacta
3Harb 6a30BbIE ‘YMeTh 00eceunBaTh Brnagets mpocThMu
AJTOPUTMBI PEIICHUS IIPOTPaMMHYIO HaBbIKaMH
3a/1a4 ¢ peanu3anuio peleHus UCIIONIb30BaHUS
KCIIOJIH30BaHUEM TIPOCTHIX 3a/1ad COBPEMEHHBIX SA3BIKOB
yﬂOBHeTBO‘PHTeﬂbHO COBPEMEHHBIX A3BIKOB HpOTpaMMHpOBaHHH
(moporoBEIil ypoBens) IpOrpaMMHUpOBaHHUs IIpH PEIICHUH 3a/1a4 B

CBOEH KOHKPETHOH
obmactu
JIEATEEHOCTH
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9. Kommerenmus ITK-4 — CnocoGHOCTE K Opramm3aliii ¥ IPOBENEHHIO SKCIEPHMEHTATHHBIX

UCCIICIOBAHHH C IIPUMCHECHHUEM COBPEMEHHBIX CPEICTB U MCTOL0B.

O6HII/I€ XapaKTCPUCTUKHU IoKazareines u KPHTCPHUCB OICHHBAHMA KOMIIETEHIUH 110 STamaM IPUBCICHEI B

Tabnuie 35.

Tabauua 35 — O6mue XapaKTePHCTHKY [0Ka3aTe/ieil H KDUTEPHEB OLeHABAHNS KOMIeTeHIHH 110

JTanam

okazarenn u
3HaTh Ymers Baagers
KpHUTEpHH
Obnanaer Obnanaer quamnazoHoM
baxTHUecKuMH 1 IPaKTUYECKUX YMEHUH, KonTpomupyer
" TEOPETHICCKIMU TpeOyeMbIX IIs aboTy, IPOBOAUT
OtangHo (BHICOKHIA p peoy P Y, 1P

oBexHD) 3HaHUSIMH B Ipeaesax Pa3BUTUS TBOPUESCKUX OIICHKY,
yp HA3ydaemoit obacTu ¢ pEIEHUH, COBEPIIEHCTBYET
ITOHAMaHUEM I'PaHMIL abcTparupoBaHus neficTBUS pabOThHI

IPAMEHUMOCTH npodirem

3Haer ¢axTsl,
IPHHIHIIBL, TPOIECCH,

O0mnaaet quana3zoHoM
MPaKTHIECKUAX YMEHHUM,
TpeOyeMbIX It

Beper
OTBETCTBEHHOCTB 34
3aBepIICHUE 3a71a4 B

Xopomo (6a3oBblit HCCIIeOBaHuH,
o0uIme NOHATHS B pelueHuHs
YPOBEHb) . npucnocabirBaet
npenenax u3ydaeMoi OIIpeNIeNIeHHBIX
CBO€ IOBEICHUE K
obnacTu npoOieM B obmactu
00CTOSATENBCTBAM B
HCCIICIOBAHUS
pelueHuu npodiem
O6amaeT OCHOBHBIMU
YnoBiaersopureabHo Ob6nanaer 6a30BEIMH YMEHHUIMH, TpeOye- Paboraer nipu mpsmom

(moporoBeHi ypoBeHb)

OOIIIMH 3HAHUSIMHA

MBIMH JJI BBIIIOJTHEHUS
IIPOCTHRIX 3a4a4

HaOIrogeHnu

PopMyTHPOBKA IOKa3aTeNeR U KPUTEPHEB oleHnBanus Komerermun IIK-4 npusenena s Tabmume 36.

Tabimna 36 - XapakTepucTHKH I0Ka3are el 1 KPHTEPHER OMECHABAHAS KOMIIETEHIMH 110 3TAIaM

Ioxazarenu n
KpUTepHH

3uare

Ymern

Baagers

Ornu4no (BeicoKHit
YPOBEHb)

3HATH TEXHOJIOTHUI
NIPOBEIECHUS
SKCIePUMEHTAIBHEIX
HCCIEIOBAaHUM ¢
TIPUMEHEHHEM
COBPEMEHHBIX CPEICTB
H METOIIOB

VYMeTh OpraHu30BHIBATH
9KCIIEPUMEHTAIBHEIE
HCCIEIOBAHUS C
HIpUMEHEHHEM
COBPEMEHHBIX CPENICTB
U METOJZIOB B CBOEH
NIpeIMETHOM obacTu

Braners masrikamu
SKCIIEPHMCHTATBHBIX
HCCIIEIOBaHUH B
CBOEI IpeaAMEeTHOM
obiactu

Xopomo (6a30BbIii
YPOBeHb)

3uars 0a30BLIE
TEXHOJIOTHH
TIPOBEIEHUS
9KCIEPUMEHTAIBHBIX
HCCIIEJOBaHUH C
[IPUMEHCHUEM

VYMeTh opraHu30BBIBATH
6a3oBbIe
OKCIIEPUMEHTATBHEIC
HCCIIEIOBAHMUS C
IIPEMEHEHHEM
COBPEMEHHBIX CPENCTB

Brnaners 6azoBsMu
HaBBIKAMH
9KCHEPUMEHTAIBHBIX
UCCIIENOBAHHM B
CBOEH IIPEeIMETHOH
obnactu
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COBPEMEHHBIX CPE/ICTB
Hu MCTO/IOB

H METONOB B CBOEH
IPEAMETHOM ob1acTa

YioBieTBopuTEILHO
(moporoBeIi ypoBens)

3Hare 6a30BEIE
TEXHOJIOTHH
IIPOBEICHIS
9KCIEPUMEHTAIBHEIX
HCCIIEIOBAHUM C
IPUMCHECHHEM
COBPEMEHHBIX CPEIICTB
U METOJIOB

YMeTh Opranu3oBEIBaTh
IPOCTEHIE
OKCIEPUMEHTAILHEIE
HCCIIEIOBAHUS B CBOEH
NpeaMeTHOM o6acTu

Brnanets mpocteivMu
HaBBIKaM#
OKCIIEPUMEHTATBHBIX
HCCIIENOBAaHHN B
CBOCH NPEAMETHOM
obnactu

10. Komnerenuus IK-5 — Crnoco6HOCT: menats Hay4HO-000CHOBAaHHBIE BBHIBOJABI 110 pE3ylbTaTaM

TCOPCTHHICCKUX U SKCICPHMEHTAIBHBIX HCCIIENOBaHUM, NaBaTh PCKOMCHIAAUU 110 COBEPIIECHCTBOBAHUIO

YCTPOI‘;ICTB H CHCTEM, TOTOBUTH HAy4YHEIE Hy6nm<an;m/1 " 3asBKH Ha I/I306pCTCHI/I}L

Ob1me XapakTepUCTHKH [OKa3aTeNell i KPUTEPHEB OLCHUBAHMS KOMIICTEHINY 110 TANaM IPHUBEICHBI B

Tabmune 37.
Tabmana 37 — O0mue xapaKTepHCTHKH NOKa3aTeNeil H KpATEPHEB OMeHABAHHST KOMIIETEHI{UH 10
Tanam
Ilokazarenu u
3Harth Ymersn Braaners
KpHTEpUH
Ob6nanaer OGnamaer auanaszoHoM
dbaKkTHYECKUMH U IPaKTHYECKUX YMEHHI, KonTpompyer
N TEOPETHYECKUMH TpeOyeMBIX A abO0TYy, TPOBOUT
OtnmyHO (BHICOKHIHA p Peoy P %> P
oBexHD) 3HaHWIMH B IIpeNieiax Pa3BUTHS TBOPUECKUX OLICHKY,
yp H3y4aeMoit o0nacTu ¢ petnenmii, COBEPIIEHCTBYET
TIOHUMAaHUEM TPaHHII abcTparupoBauus JieficTBUS paboTEI
IIPAMEHUMOCTH ipobitem

3uraeT QakTol,

Obnamaer quamnazoHoM
NpaKTHYECKUX YMEHUH,
TpeOyeMBIX A

beper
OTBETCTBEHHOCTE 32
3aBepUIEHHE 331349 B

N TIPUHITAIEL, IPOIECCHL
Xopomo (6a30Bblii P 1P ’ HCCIICIOBAHNH,
oOIIIre ITOHATHS B peteHwst
ypose,) Ipenenax u3yuaeMo OTIpeneIeHHBIX TPHCTIOCAbMBaCT
P 0. - i o6l;1eM B obnacTu CBOC TIOBCIICHHC K
obnactu
p 00CTOSTENHCTBAM B
HCCIIeIOBAHHUS
pemeHnn mpobiaeM
Ob6nanaeT OCHOBHBIMH

YH0BJI€TBOPHTEIHHO Ob6nanaer 6a30BEIMH yMeHHUsIMHE, Tpedye- PaboTaer nmpu npsamom

(1I0poroBbHIH YPOBEHb)

OOIMMH 3HAHUSIMHI

MBIMH JIJI1 BBINNOJIHCHUA
IIPOCTRIX 3a4a4

HaOXONECHUHN

dopMmynupoBKa IoKazaTenei u kpurepues oneHuBanus komnerennuy IIK-5 npusenena B Tabnuue 38.

Tabuuna 38 - XapakTepucTuky nokasaresieid H KpUTepHeB OleHABAHNS KOMIIETEeHIHH 110 3TalaM

ITokazarenu u
KpUTepHu

3HaThL

Yverhb

Baangernb
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OT1anaHo (BhICOKUIT
YPOBEHB)

3HaTh TEOPETUUECKUE U
9KCIEPUMEHTATBHEIC
Pe3YABTaTEL B CBOEH
IpenMEeTHOM obnacTu

‘YMeTs ienars HayqHo-
000CHOBaHHBIE BEIBOJIBI
TI0 pe3yapTaraMm
TEOPETHUIECCKUX U
9KCHEePUMEHTATBHEIX
HUCCIeA0OBaHUH, 1aBaTh
PEeKOMEHIAINH 110
COBEPIICHCTBOBAHHIO
YCTPOWCTB ¥ CHCTEM,
TOTOBUTH HAYYHEIC
NyONMUKAKK U 3aIBKA
Ha H300peTeHus

BrnaneTs HaBBIKaMU
aHallu3a Pe3yIbTaToB
HUCCIICAOBAHU,
HaBBIKAMH
IIOAFOTOBKH
rTyONUKaIui, 3assBOK
Ha H300pETCHUI

Xopomo (6a30BbIit

3uare 6a30BBIC
TEOPETHUECKHUE U
9KCIEPHMEHTAIBHBIE
pe3ynbTarhl B CBOEH
npenMeTHoH obyacTu

YMeTh Ienars HaydHO-
000CHOBaHHEIE BEIBOIBI
10 pe3y/IbTaTaM
0a30BBIX
TEOPETHIYCCKUX U
3KCIIEPUMEHTAIBHBIX
HCCIENOBAHMM, 1aBaTh

Bragets 6azoBeMu
HaBLIKAMH aHAITN3a
PE3YIETATOB
HUCCIIENOBaHUH,
HaBBIKAMH
MIOJTOTOBKH
ITyOIMKAaIH, 325 BOK

YPOBEHb)
PEKOMEHIANHH IT0 Ha n300peTeHus
COBEPIIEHCTBOBAHMIO
YCTPOMCTB ¥ CUCTEM,
TOTOBUTH HayJHEBIE
IyONUKaIMY 1 3a5BKH
Ha uzobpeTeHus
3Hare 0a30BBIE YmeTs menars npoctele | Bruagers mpocTeiMu
TEOPETHUECKHE K BBEIBOJEI IIO pe3yJIbTaTaM | HaBBIKaMH aHAIH3a
SKCICpUMEHTAIBHBIE TEOPETHYECKUX H PE3YIBTATOB
YnoBieTBopHUTEILHO N N
o pe3yaBTaTH B CBOEH SKCIIEPUMEHTATBHBIX HCCIIETOBaHUH,
(IOpPOroBBIi YPOBEHD) N .
IpEeaMEeTHOM obacTu HCCIENOBAHUH HAaBBIKAMH

IIOATOTOBKH OTYETA II0
IIPaKTHUKE

11. Kommerenmust ITK-6 — CrnocoGHOCTS aHATM3HPOBATh COCTOSHHE HAYYHO-TEXHUYECKOH IpoOIIeMbI

IyTeEM n0116opa, H3YYCHUA U aHAIIA3a JTUTEPATYPHBIX U NAaTEHTHRIX UCTOUYHHUKOB.

O6IIII/IC XapaKTCPUCTUKH IoKazarenes u KpPUTCPUEB OLICHUBAHUSA KOMIICTCHIIUHM II0 3TallaM IIpUBCHACHBI B

Tabnuue 39.

Tab6mua 39 — O6mue XapaKTePHCTHKH NOKA3aTes el H KPUTEPHEB OUEeHHBARUS KOMIICTEHIHH 110

JTanam

IToxazarenn u

3HaTh MeT
KpuTepHH YMmers Baapers
Ob6namaer Obrnanmaer quanazoHoMm
(baKTUYeCKAMY 1 - IPAKTUIECKUX YMEHHIH, KorTpompyer
.. TEOPETUUECKUMH
T R — p TpeOyeMBIX ULt paboTy, IpOBOAUT
ypoBexb) 3HaHHAMH B Mpeneiiax Da3BUTHS TBOPYECKHX OIICHKY,
H3y4aeMoit obnactu ¢ peleHui, COBEPHIEHCTBYET
[IOHUMAHUEM TPaHHMI] abcTparupoBanus JiefcTBHA pabOTHI
TIPHMEHUMOCTH mpoGnem
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3HaeT (akTsl,
IIPHHIUIIEL, IPOIECCEI,

Obnagaer nuana3zouoM
TPAKTHYECKUX YMEHHUIH,
TpeOyeMbIX s

Bbeper
OTBETCTBEHHOCTE 3a
3aBepIIEHIE 33/1a4 B

Xopomo (6a30B51it
P ( ob1LIve NOHSTHS B peLIeHus HCCIIE/I0BAHMIMH,
YPOBeHbB) . IIpUCTIocalIuBaeT
IIpefienax u3yqaeMoin OIpeRETeHHBIX Boe
CBO€ ITOBEJICHHUE K
obnactu npobiieM B o6acTu A
00CTOATETLCTRAM B
HCCTICOBAHUS
PeLIeHnH ITpodIeM
Ob6mnanaetr 0CHOBHBIME
YaoBaerBopureabHo O6namaer 6a30B5MH YMEHHUAMY, Tpebye- Pabotaer npu npsimom

(moporoBblii ypoBenn)

OOIIMMHY 3HAHUAMHU

MbBIMH [JIA BBIIIOJIHCHUSA
IIPOCTRIX 3a1a4

HaONIOneH T

DopMynHpOBKa MOKa3aTesiell i KpUTepHeB OlleHHBaHuA KommeTennuy ITK-6 npuBeeHa B Ta0muie 40,

Ta6muna 40 - XapakTepHCTHKH NoOKa3aTeleil H KPATEPUEB OLeHABAHMS KOMIIETSHIIH 110 HTalam

Iokasarenu n
KpuTepHH

3uarnp

YMmern

Bananers

O1Tnyso (BHICOKHIEA
YPOBeHb)

3HaTh METOMBI IOMCKA
HAyYHO-TEXHUYECKOU
JUTEPaTyphL |
IIAaTEHTHBIX HCTOYHUKOB

VMeTh aHAMU3UPOBATH
COCTOSIHUE Hay4HO-
TEXHUYECKOH HpoOIeMBbI
B CBOEU IIpeaMeTHOH
obnacti

Brazets HaBbIKaMu
agagn3a
JIATEPATYPHBIX |
TIATEHTHEIX
HCTOYHHKOB

3Hars 6a30BbIE METOIEI

YMETh aHATU3UPOBAThH

Bragers 6asoBemu

. IIONCKA HAyIHO- COCTOSHHE HAYYHO- HaBBIKAMH aHaJIH3a
Xopomo (6a30BbIit ., N
oBeHp) TEXHUIECKOU TEXHHUYECKOH IIPOOIEMBl | JIUTEPATYPHBIX U
yp JIUTEPaTyphl U B CBOEH IIpeaMETHOH MaTeHTHBIX
IIaTEHTHEIX HCTOYHHUKOB | obmactu HCTOYHHKOB

3HaTh Ga30BBIC METONBI | YMETh J€JIaTh MPOCTON Brnanets npocteiMu
IIOHCKa HayIHO- aHAaN3 COCTOSHI HaBBIKaMH aHATIH3a

YaoBaeTBOpUTENBLHO | TEXHUYECKOM Hay4HO-TEXHUYECKOH JUTEPaTyPHBIX U

(moporoBbIii ypoBeHb)

JUTEPATyPhl U
MATeHTHBIX HCTOYHHUKOB

poOJIeMbl B cBOEH
KOHKPETHOH o0macTu
JeSTeBHOCTH

NarCHTHBIX
HCTOYHHUKOB

12. Komnerenuust ITK-7 — TOTOBHOCTD ONPENENATh LM, OCYIIECTBIATh HOCTAHOBKY 331a4 IPOSKTUPOBAHUS

QJIEKTPOHHBLIX le/I60pOB, CXeEM H yCTpOﬁCTB pasJiavHOro (i)yHKL[I/IOHa.J'IbHOFO HazHa4YCHHUs, INOATOTaBJIIMBATH

TEXHAYCCKUE 3afaHus Ha BBINOJIHEHHUE MPOCKTHBIX pa60T.

O6nme XapaKTCPUCTHKU nokazarenen u KPUTEPHUEB OLCHUBAHUA KOMICTCHIUHU IO 3TAallaM IIPUBEICHBI B

Tabmmne 41.

Tat6auna 41 — O0npe XapaKTepHCTHKH NOKa3aTes el H KPUTePHER OIeHUBAHHS KOMIIETEHIHH 110

ITanmamM

IToka3zareau u
KpHTEPHH

3Hars

Ymers

Biagerns
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Obnanaer Ob6agaet AUana3oHoOM
(aKTHICCKAMH H MPaKTAIECKUX YMEHUH, KorTtposmmpyer
. TEOPETUUECKUMHU TpeOyeMBIX IS paboTy, IPOBOIUT
OriauyHo (BHICOKHI

3HAHUSAMH B NIpeenax Pa3BUTHS TBOPIECKUAX OIICHKY,
ypoBeHE) u3ydaeMoi obacTu ¢ pEIIeHHUIH, COBEPIIIEHCTBYET
IOHMMAaHUEM I'PaHHUIT abcTparupoBaHus neiicTBus paboThl

TIPEMEHUMOCTH pobiaeM
Ob6namaer nrana3zoHOM beper

3uaer GaxTl,
[IPUHIAIIEL, IPOIIECCHI,

HPaKTHIECKUX YMEHHUH,
TpeOyeMBIX ISt

OTBCTCTBCHHOCTD 3a
3aBCPHICHUC 3a/ia9 B

Xopomo (6a30BbIit HCCIICIOBaHMH,
o0Imye MOHATHS B peleHus
YPOBEHB) . TpucriocabinuBaeT
Ipenernax u3ydaeMomn OIIpEneTCHHBIX
CBOE MOBEJCHHUE K
obnactu npobiieM B o0mactu
00CTOATENBCTBAM B
HCCIICNOBAHUS
peIueHun IpobIeM
Ob6namaer OCHOBHBIMHU
YaoBieTBopuTEeIHLHO Ob6nanaet 6a30BbIMH yMeHUsMH, Tpedye- PaboTaer mpu npsaMom

(I10poroBHIii ypOBEHD)

OOIUMH 3HAHHAMUA

MBIMH I BEIIIOJTHECHU S
HIPOCTHIX 3aa4

HabIoneHuu

®opmynupoBKa nokasaresneil 1 KpuTepues oneHnBanus komnerenun ITK-7 npupenera B Tabmuie 42.

Tabauma 42 - XapakTepHcTHKH M0Ka3aTe/lell H KpATEPHEB OIeHHBAHAS KOMIETEHIIMH 110 3TANaM

IHoxazarenu u
KpUTEepUH

3uare

VY™mers

Baagers

OrimyHo (BpICOKMIA
YPOBEHB)

3HaTh METONBI
IPOEKTHPOBAHFISI
3NEKTPOHHBIX
HpubOPOB, CXEM H
YCTPOMCTB pa3IuyHOIo
(YHKIIHOHATIBHOTO
Ha3HaYCHUS

YMeTsb onpenenars
IeJTH, OCYIIECTBIIATE
IIOCTAHOBKY 3a1a4
IPOEKTUPOBaHHUS
HOATOTABJIMBATh
TEXHHYECKOE 3aaHue
Ha BEITOJIHEHHE
IPOEKTHBIX paboT

BrnaneTs HaBbIKaMu
HOATOTOBKHY
TEXHUIECKOTO
3aJaHus Ha
BEIIIOTHEHHE
IIPOEKTHBIX paboT

3Harh 0a30BbLIE METOIBI

YMeTs onpenenaTs

Biranets 6a30BpIMuT

[IPOEKTHPOBAHHS 6a30BbIe LeITH, HaBBIKAMU
3NEKTPOHHEIX OCYILIECTBIIATE IOATOTOBKH
Xopomo (6a3oBbrii HpI/IGOPOB, CXEeM M IIOCTAHOBKY 3aJ[a4qu TEXHHYECKOT'O
ypoBexn) YCTPOMCTB Pa3IHYHOIO | IPOEKTHPOBAHMSA 3a/laHus Ha
(byHKIHOHATEHOTO ITOJIrOTaBINBATE BEIIIOJTHEHHE
Ha3HA4YeHMS TEXHUYIECKOE 3a/IaHHe IIPOEKTHBIX paboT
Ha BBIIOTHECHHUE
NPOEKTHBIX paboT
3Harh 6a30BBIe METOIE! | YMETH OIpeIeIATh Brnanets npocteiMu
IIPOEKTHPOBAHUSA LEJIH, OCYIIECTBIATE HaBBIKAMH
VaoBaeTBOpHTEBHO SIEKTPOHHBIX _ | TIOCTAHOBKY MPOCTHIX ITIOCTaHOBKH
(OpOroBLIii yposers) npubopoB, CXEM B CBOCH | 3a/1a4 NIPOCKTHPOBAHHS. | TEXHIYECKOTO
IIpeaMETHOH obnacT. 3aaHus Ha
BEIIIOJIHEHHE

IIPOEKTHBIX paboT

CornacoBaHa Ha noptane Ne 12274




12. Komnerenuua ITK-13 — T'0TOBHOCTH 06eCIEYMBATH TEXHOIOIHIHOCTE H3JIENIAN  3NEKTPOHHOR

TEXHUKHA U IPOLECCOB UX H3I'OTOBJICHHSI, OIICHUBATH SKOHOMHYECCKYIO 3(1)(1)6KTHBHOCTI> TEXHOJOIHYECKUX

IPOIIECCOB.

O6HII/I€ XapaxKTePHUCTUKH IToKazarenael u KPHTCPHUEB OLCHUBAHMUSA KOMIIETCHIIUH IO ATAIlaM MIPpUBCACHEBI B

Tabnmne 43.

Tabmuna 43 — O6mue XxapaKkTepHCTHKY OKa3aTe el u KPHUTEPHEB OIICHHMBAHHS KOMIETEHIHH 110

JTanam

Hoxazarenu n

3narn
— Ymers Bnaners
Obnanaer Obnamaer quamazoHoM
baxTHYecKuUMH U IPaKTHYECKUX YMEHUH, KorTpompyer
" TEOPETUICCKUMH TpebyeMbIX Jid abo 0B
OT1iH4YHO (BBICOKHIA p POy o PabOTY, TIPOBOMT
ypoBesn) 3HAHUSAMHY B Ipeenax DPa3BUTHSA TBOPUECKUX OIIEHKY,
u3y4aeMoit obnactu ¢ pelneHui, COBEPIUEHCTBYET
[IOHUMaHHUEM TPaHHUI] abcrparupoBaHus IeHcTBUS paboTh
NPAMEHUMOCTH npobireM

3HaeT GaKxTel,
NPHHIAIEL, IPOLECCHI,

ObnamaeT qUana3zoHOM
MPaKTHYECKUX YMEHUH,
TpeOyeMBIX 11t

Beper
OTBETCTBEHHOCTb 3a
3aBepIICHHE 33729 B

Xopomo (0a30Bblit HCCIEIOBAHHH,
o01ue IOHATHS B peleHns
YPOBeHb) . NIPUCIOCA0IHBACT
Ipefenax u3ydaeMoi OIIpeNIeNIeHHBIX
CBOE ITOBEJICHHE K
obnactu npobnem B 061acTH
00CTOATENBCTBAM B
HCCIICZIOBAHHS
pEIIEHUH IpodIeM
ObnamaeT OCHOBHBEIMH
YoBIETBOPUTEILHO OO6nanaer 6a30BEIMH yYMEHUsIMH, Tpebdye- Pabotaer npu npsmom

(moporoBbIii ypoBeHb)

OOIIMMH 3HAHUSIMHI

MBIMH IJI BBIIIOJTHECHUS
IPOCTBIX 3aa4

HaOIrONEHUH

DopmynHpoBKa I0Ka3aTesIell U KpuTepHeB oleHuBaHus kKomnereHiwn IK-13 npusenena B Tabmuue 44.

Tabammna 44 - XapaKTepHCTHKH HOKa3aTe/Ieif H KpUTepUeB OEHUBAHMS KOMIIETEHIHH 110 3TANaM

Ilokazarenu u
KPHTEePHH

3uarn

VYmern

Baaners

Otnuuno (BrICOKHI
YPOBEHB)

3HATh TEXHOJIIOTHYECKHE
POLECCHI
W3TOTOBIICHUS U3EIIH
3JIEKTPOHHON TEXHUKU H
METObI OLICHKH UX
SKOHOMHYECKOH

3¢ bEKTUBHOCTH

YMmeTs obeceunBarhb
TEXHOJIOTHYHOCTD
[IPOU3BOCTRA H3/ICTUN
SIIEKTPOHHON TEXHUKH

Bragers HaBbIKaMu
OIEHKH
TEXHOJOTHYECKOH U
3KOHOMUYECKOU
sddexTuBHOCTH
TEXHOJIOTMYECKHUX
TIPOLIECCOB

Xopomo (6a30BbIi
YPOBEHB)

3Hare 6a3oBLIe
TEXHOJOTHUECKHE
TIPOLIECCH

YMmeTs 00ecrneunBars
TEXHOJIOTUYHOCTE
IIPOM3BOACTBA U3E/IUH

Bnagers 60azoBemMu
HABBIKAMH OLEHKHU
TEXHOJIOTHIECCKON H
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U3TOTOBJICHUS U3/ENUi
MIEKTPOHHOM TEXHUKHU U
METOIBI OLICHKH UX
9KOHOMHYIECKOU

3 heKTUBHOCTH

SHCKTPOHHOﬁ TCXHUKHA

3KOHOMHYECKOU
apdexTHBHOCTH
TEXHOJOTMYECKAX
TIPOIECCOB

YnoBnerBopureasHO
(IOpOroBLIii YpOBEHD)

3HaTh 6230BEIE
TEXHOJIOTHYECKHE
TIPOLECCHI
U3TOTOBJICHUS U3OCIHI
3JIEKTPOHHOM TEXHUKH H
METOMBI OIICHKH HX
3KOHOMHYECKOH
3hPEKTUBHOCTH

YMmerth obecueunBarb
TEeXHOJOTHYHOCTE
IIPOU3BOJCTBA IPOCTHIX
M3JENHMH 3JIEKTPOHHOMN
TEXHHUKH

BrageTs npocThMu
HaBBIKAMH OLCHKH
TEXHOJIOTUYECKOH 1
SKOHOMHYECKOH

b dexTHBHOCTH
TEXHOJOTHYECKUX
MIPOIECCOB

13. Komnerenuusa ITK-16 — I'oTOBHOCTE yd4acTBOBaTh B NOJUICPKAHHH EIHHOTO HMH(OPMAIIHOHHOTO

IIPpOCTPaHCTBA NJIAHMPOBAHHUS U YIPaBJICHHAA NPEHNPHATHEM Ha BCEX 3Talax KU3HCHHOIO IIMKIA

IIPOU3BOIUMOM TIPOIYKIHH.

O6IIII/IC XapaxKTePUCTUKU IIOKazarenel u KPpHTCPHUEB OLCHUBAHUSA KOMIIETCHIIUHM 110 ATaram TIpUBEICHEI B

Tabmune 45.

Tabmana 45 — O6mue xapakTepHCTHKH NoKa3aTeseil u KpHUTepHeB OUCHHBAHUS KOMITETEHIHH II0

JTanam

IToxaszarenn u

3nars Ymetn Baaners
KPHTEPHH
Ob6nanaer Obnanaet nuanasosoM
baxTrYecKuMH U IIPaKTHIECKUX YMEHHUH, Kontpomupyer
. TEOPETUYECCKUMHU TpeOyeMBIX Lt aboTYy, MPOBOAMT
OrimmyHo (BhICOKUH P pevy A paboTy, IPOBOA
oBexD) 3HAHUSAMH B NIpeieiax Pa3BHUTHUS TBOPYECKHUX OIICHKY,
yp n3ydaeMoi obmacTu ¢ peIIeHEH, COBEPIICHCTBYET
TIOHHMAHHUEM TPaHHUIT abcTparupoBaHus IeHcTBAS paboTh
TIPUMEHHUMOCTH npobieM
Beper
Ob6amaer gUanazoHoOM p

3HaeT GaxThl,
IIPHHIIAIIBL, TPOIIECCHI,

MPaKTHYECKAX YMEHUM,
TpeOyeMbIX JIst

OTBCTCTBCHHOCTSL 3a
3aBEPHICHME 3a0a4 B

Xopomo (6a3oBbIii HCCIIEIOBAHIH,
obIIHe TOHATHS B perueHus
YPOBEHb) . npucnocabnuBaer
Ipefenax u3ygaemMoi OTIpENIeIICHHBIX
CBOE IIOBEJCHHUE K
obmactu poGiieM B obacTu
ofcTOsATENBCTBAM B
HCCIICIOBAHUS
penieHuH npobiem
OOnanaeT OCHOBHBIMHU
YoB/IETBOPHTEILHO Obnanaer 6a30BBME YMEHUAMH, Tpedye- Pa6oraer pu mpssmom

(moporoBeIii ypoBeHb)

OOIIUMH 3HAHUSIMHU

MBIMH JJIs BRIIOJIHECHUS
HOPOCTHIX 3a1a4y

HaOIroneHUU

DopmynupoBKa IoKasaresiell i KpHTEepHeB oleHuBanus Komnerennuy ITK-16 npusenena B tabmume 46.

Tab6uma 46 - XapakTepHCcTHKH HoKa3aTe/Iell 4 KPUTEPHEB OUEHHBAHAS KOMIIETEHIIHH [0 TAaM
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ITokasaresnun u
KpUTepHuu

3uars

Ymersb

Baagers

Ornuano (BLICOKHIA
YPOBeHb)

3HATH METOMLI
IITAHAPOBAHMS K
yIIpaBIEHU
OpEINpPUSITHEM,
TIPOHU3BOASIIINM
H3JIETNS SIMEKTPOHHON
TEXHHKH

VYMeTh moaepxxuBaTh
efuHOe
HHGDOPMAITHOHHOE
IPOCTPAHCTBO Ha
IIPEAIIPUATHYN Ha BCEX
STanax KH3HEHHOro
IIHKJIa IPOHU3BOIUMO
OPOITYKIIMU

Branets naBsikamu
obecrieuenus
TOA/IePHKAHKH €JUHOTO
MH(OPMAIIHOHHOTO
NIPOCTPaHCTBA Ha BCEX
3Tarnax npoU3BOACTRA
U3IEJIMHA 3JIeKTPOHHOM
TEXHUKH

3HaTE 0a30BBIE METOEI

VMeTh nognepxuBars

Bnaners 6a30BbmMu

ILIaHUPOBAHUSA U enuHOe HaBBIKAMH
YIpaBIeHUS HHGOPMAIMOHHOE obecneueHus
. TIPEANIPUSTHEM, IIPOCTPAHCTBO Ha HOJJCPIKAHIN €ANHOTO
XOP(;IS;(SES’B“" TIPOU3BOMAINUM MPEANPHITHN Ha BCEX MH(OPMAIIMOHHOTO
M3 SIEKTPOHHOM JTamnax )XU3HEHHOTO IIPOCTPAHCTEA HA BCCX
TEXHUKH [MKJIa TIPOU3BOIUMO JTanax MponspoACTEa
IPOAYKIAH H3OCIINH SJIEKTPOHHOM
TCXHHUKHU
3uarh 0a30BEIE METONB! | YMeTh MOIEPKHBATE Biagets mpocThMu
IUIaHUPOBAHUS | uH(OpMaHOHHOE HaBBIKAMH
YIIpaBICHUS IPOCTPAHCTBO Ha obecrieueHus
IPEALIPUSTHEM, TIPEATIPUSATHH Ha TIOANEPAKAHUH €IUHOTO
YHOBMTBOPHTWBHO IIPOU3BOISIIAM OTACIIBHAIX dTaax HH(pOPMALIHOHHOTO
(moporoBetit yposent) U3JEHs IEKTPOHHOM KU3HEHHOTO IUKIIA TIpOCTPAHCTEA Ha
TEeXHUKH IIPOM3BOIUMOH TpEATPHATHH
IPOIYKINIH

14. Kommerenuus IIK-17 — T'0TOBHOCTH yd4acTBOBAaTH B NPOBEIACHHH TEXHHKO-5KOHOMHYECKOIO H

(GYHKIMOHATEHO-CTOMMOCTHOTO aHAIN3a PHIHOYHON 3 GEKTHBHOCTH CO3aBAEMOr0 IIPOJIYKTA.

OGII[I/IC XapaKTCPpUCTHKHA foKazareied u KPHTEPHUCB OLICHUBAHWUS KOMIIETCHIMA 10 3TaliaM IIPUBCACHEI B

tabiune 47.
Tabanna 47 — Obmiue XapaKTepUCTHKH HoKa3aTe/ell H KpUTepyeB OIeHUBAHHS KOMIIETEHIHH 110
ITanaM
Hoxasarenn u 3HaTh YMmern Baazers
KpHTepun
Ob6nanmaer O0nagaer quama3oHoM Kontponupyet
o . (haKTHIECKAMU U TIPaKTUYECKUX YMEHUH, paboTy, IpOBOAMUT
51
TIHIHO (BBICOKH TEOPETUYECKUMHU TpeOyeMBIX JUIs OIICHKY,
YPOBCHE) 3HAHUSIMH B IIpejienax pa3BUTH TBOPUECKUX COBEPIIEHCTRYET

u3y4gaeMoii obmactu ¢

peluesui,

JeHCTBHA PaOOTHI
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TIOHHMMAHUCM I'PAHUI]
TIPUMEHHUMOCTH

abcTparupoBaHus
npobneM

3HaeT QaxTel,
UPHHIUIIEL, TPOLECCH,

Obnamaet nuana3zoHOM
[IPAKTUYECKUX YMEHUH,
TpeOyeMBIX I

beper
OTBETCTBEHHOCTH 32
3aBepUICHHE 3a7a4 B

(IOpOroBbIii YpoBEHS)

OOIIMMHY 3HAHUAMEA

MBIMH [JI BBIITOJTHCHU A
IIPOCTHIX 3a7a4

Xopommo (6a30Bbiii HCCIEIOBAHMH,
obiue NOHATHS B penieHus
YPOBEHB) . IIpucrnocabiuBaeT
IIpenenax u3yvaemoit OIIpENENeHHBIX
CBO€ IIOBEJCHUE K
obnactu pobieM B obnacTu
00CTOSTENBCTBAM B
HCCIEIOBaHUS
pemeHny npodiaeM
Obnagaer OCHOBHBIMU
YnoBnergopurensHo Obnanaer 6a30BbEIMHU YMEHUSIMHE, Tpedye- Paboraet npu npsmom

HaOIIONEHNH

DopmynMpoBKa MOKasareneil 1 KpuTepues oneHnsanus komnetenmuyu ITK-17 npusenena B TaGmume 48.

Tabauna 48 - XapakTepHCTHKH 0Ka3aTe/iell B KPATEPHEB ONEeHHBAHNS KOMIIETEHIHH 10 3TANAM

IToxazareau u
KPUTEPHH

3HaThL

VYmern

Baaners

Ornngno (BbICOKMIT
YPOBeHb)

3HaTh METO/IBI TEXHUKO-
9KOHOMHUYECKOTO U
(YHKIMOHATBHO-
CTOMMOCTHOTI'O aHAJIN3a
PBIHOYHOH

s pexTHBHOCTH
MTPOM3BOUMBIX U3HEIIHMI
JNIEKTPOHHON TeXHUKH

YMeTh NpOU3BOAHTE
TEXHHKO-IKOHOMHYECKHIA
U QYHKIHMOHANBHO-
CTOMMOCTHBIH aHATTH3
PBIHOYHOM

s dexTuBHOCTH
CO37]aBaeMOro MpoxyKTa

BrniageTs HaBsIkaMu
a”au3a PeIHOYHOM

3¢ hexTHBHOCTH
TIPOM3BOIUMBIX M3AEUN
9JIEKTPOHHOM TEXHHUKHU

Xopomo (6a3oBbIi
YPOBEHB)

3Harh 0a30BBIE METOJBI
TEXHUKO-3KOHOMUYECKOTO
1 QyHKIIMOHAJIBHO-
CTOHMMOCTHOIO aHATU3a
PBIHOYHOM

3¢ HeKTUBHOCTH
IIPOM3BOIUMBIX H3IETHit
9JIEKTPOHHOM TEXHHUKHI

YMeTb NPON3BOUTE
0a30BbIE TEXHUKO-
3KOHOMUYECKUA U
(bYHKIIMOHATBHO-
CTOMMOCTHBIN aHAN3
PBIHOYHOH

3¢ beKTHBHOCTH
€O3/1aBaeMOro NPOIyKTa

Brnagets 6a30BbIMH
HaBbIKAMU aHATH32
PBIHOYHOHN

s dexTuBHOCTH
IIPOM3BOJIUMBIX M3IEIUI
SIEXTPOHHOM TEXHUKH

YnorierBopurenasHo
(moporoBrlii ypoBeHn)

3Harh 6a30BEIe METOBI
TEXHHUKO-3KOHOMHYECKOTO
1 QYHKUHOHAIBHO-
CTOMMOCTHOI'O aHalln3a
PBIHOYHOMU

o deKTUBHOCTH
TIPOU3BOAUMBIX U3LEIHIA
SJIEKTPOHHON TEXHUKU

VYMeTh Ipou3BONUTE
TIPOCTOM TEXHUKO-
SKOHOMHYECKUH U
byHKIIMOHATBHO-
CTOMMOCTHBIN aHanu3
PBIHOYHOH

s dexTuBHOCTH
CO34aBaeMoro NpoayKTa

Bnanets npocTeiMu
HaBBIKaMU aHaJIM3a
pHIHOYHON
3hPeKTHBHOCTH
TIPOU3BOJIUMBIX H3IETHIA
SJIEKTPOHHOMN TEXHUKHU

15. Kommerenuus ITK-18 — CrocoGHOCTS IPOBOIMTE JaGOpaTOPHBIE M HPAKTHYECKHME 3aHSTHSI CO

CTYICHTaMH,

PYKOBOOHUTE

KypPCOBBIM

KBaIA(UKAIMOHHBIX paboT GaKaiaBpos.

IPOEKTHPOBAHUEM  H

BBIIOJTHCHUEM

BBITYCKHBIX

O6mue XaApPaKTePUCTUKHA nokasarenes u KPHTCPUCB OLICHUBAHMUS KOMIICTCHIIUM 110 3TalaM IPUBECICHBI B
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tabmuue 49.

Ta6muna 49 — O6mue XapaKkTepHCTHKH MOKa3aTe el 1 KpHTEPHEB ONEHHBAHNS KOMIETEHIMH N0

ITanmam

IToxa3zaresan u

3nath
KpuTepHH Ymersp Baaners
Obmnamaer Obnagaet auamnasoHoM
bakTHYeCKUMY 1 TIPaKTHYECKUX YMEHUH, KorTtponupyer
" TEOPETUICCKUMHU e
Orsurano (sbicokmii P TpeOyeMBIX I paboTy, IpOBOIHT
ypoBeHD) 3HaHMAMH B Ipeaeiax Pa3BUTHS TBOPYECCKUX OIICHKY,
Hu3ydgaeMoii obnactu ¢ pelueHu, COBEPIIECHCTBYET
TIOHUMAaHHUEM I'PaHMI] abcTparupoBanus JIeHcTBUS paboThl
IPHUMEHUMOCTH npobiaem

Xopomo (6a30Bblii

3Haet Qaxrel,
IIPUHIAIIGL, TIPOIECCEI,

Obnamaer auanazonom
TIPAaKTHYECKUX YMEHUH,
TpeOyeMbIX I

Beper
OTBETCTBEHHOCTS 3a
3aBepIIeHHE 3a1a49 B

HCCTICJOBAaHUHT

ypoBenn) oO0IIue MOHATHS B perenus e A 6 ’
. npucrocabnusaer

IIpefenax u3ydaeMon OIIpeIeTHEeHHBIX p
CBO€ MIOBEJICHHUE K
obnactu npobieM B obnactu
06CTOSTENBCTBAM B
UCCIIEI0OBaHUSA
pelesnn mpobiaeM
OGnamaeT OCHOBHBIMHA
YnoBiaersopureisHo Obnanaet 6a30BBIMH YMEHUAMH, Tpebye- Paboraer mpu npsmom

(moporoBbIii ypoBeHs)

OOIMMY 3HAHUSMH

MBIMH JUIA BBIIOJHCHUS
IIPpOCTRIX 3a4a4

HaOIIoneHUU

DopMmynupoBKa IOKa3aTeel 1 KpuTepHeB oleHuBanus komnerennun ITK-18 mpusenena B Tabmmue 50.

Tabmuua 50 - XapakTepuCTHKH N0OKa3aTeNell M KPUTEPHEB OLeHUBAHHUS KOMIIETeHIUM 110 3TaNaM

Iloxa3zarenau u
KpuTepun

3uaTe

Ymern

Baagers

O1/o4HOo (BHICOKHT
YPOBEHb)

3HaTh METOMEI
[IPOBECHUS
71200PaTOPHBIX U
MPaKTHYECKUX 3aHATHIA CO
CTYAEHTaMH, PYKOBOIUTH
KyPCOBBIM
NPOEKTHPOBAHUEM U
BBITIOTHEHHEM
BBIMYCKHBIX
KBaTH(MKAIHOHHBIX
pabot 6axamaBpoB

YMeETh NpoBOIUTE
1a00paTOpHBIE U
TIPAKTHYECKHE 3aHATHS CO
CTyIEHTaMH, PYKOBOJUTH
KYPCOBBIM
TIPOEKTUPOBAHHUEM U
BBIIIOJTHEHHEM
BBIITYyCKHBIX
KBaTM(PUKALOHHBIX
paboT GakanaBpoB

Bragers HaBbIKaMU
TIPOBEACHHUS
J1a60paTOPHBIX U
TIPAKTHICCKHX 3AHATUI
CO CTYJICHTAMH,
PYKOBOJIUTE KYPCOBBIM
[IPOEKTHPOBAHUEM H
BBITIOJTHEHHEM
BBIITYCKHBIX
KBaJTMQUKAIHMOHHBIX
pabot HakanaBpon

Xopomo (6a30BbIii
VPOBEHbD)

3HATE METOOEI
MPOBe/IEHUs
J1a60paTOPHBIX U
MPaKTUYECKUX 3aHATUH CO
CTYJEHTaMU, PYKOBOAUTE
KyPCOBBIM
MIPOEKTHPOBAHUEM U
BBITIOJTHEHHEM

VYMers IpoBOAUTE
nabopatopHbIe U
MPAKTUHECKUE 3aHATHSA CO
CTYZAEHTaMH, PyKOBOJUTH
KYPCOBBIM
MIPOEKTUPOBAHUEM U
BBIIIOJTHEHUEM

BBIITY CKHBIX

Bnanets HaBbIKAMH
IPOBEICHHS
1ab0PATOPHBIX U
MPaKTUYECKUX 3aHATHH
CO CTYZCHTaMH,
PYKOBOIUTH KYPCOBBIM
MIPOEKTUPOBAHUEM U
BBITIOJIHEHUEM
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BBIITY CKHBIX
KBaTM(PUKAIMOHHBIX
paboT GakanaBpoB

KBaNU(UKALIMOHHBIX
paboT GakanaBpoB

BBIMYCKHBIX
KBaTU(DHKAIHOHHBIX
paboT GaxkanaBpoB

YI0B/1€TBOPHTEILHO
(noporoBEIi YPOBEHbD)

3HaTh METONEI
IIPOBEICHUS
71a00paTOPHBIX U
[PaKTUYECKUX 3aHATUH CO
CTYyACHTaMH, PYKOBOAKTD
KYpPCOBBIM
TIPOEKTHPOBaHHEM H
BBIIIOJTHEHHEM
BBIITYCKHBIX
KBATH(UKAITMOHHBIX
paboT baxanaBpoB

VMeTs NpOBOUTH
J1a00paTOpHbIE H
MPaKTHYECKUE 3aHATHS CO
CTYHEHTaMH, PYKOBOIMTE
KypPCOBBIM
[IPOEKTUPOBAHHEM U
BBIIIOJTHEHHEM
BBINYCKHBIX
KBaTM(QUKAIMOHHBIX
paboT GakanaBpoB

Brnanets HaBBIKaMH
TIPOBEICHIS
J1ab0opaTOPHBIX U
fIPAKTUYECKUX 3aHATUH
CO CTYIECHTaMH,
PYKOBOJIUTH KYPCOBBIM
MPOEKTHPOBAHUEM U
BBIIIOJTHEHHEM

BBIITY CKHBIX
KBATU(UKALTHOHHBIX
paboT GakanaBpoB

16. Komnerenmusi IICK-1 — CHocoGHOCTL NpOBOIMTH aHATH3 MHPOBOTO OIBITA IPUMEHEHHUS

MaTepUaloB HAHOTeTepOCTPYKTYpHOM CBY-5/1eKTpOHUKH.

OGHII/IC XapaKTepPUCTUKHM ITOKa3aTeneH u KPUTEPHUEB OUCHUBAHHS KOMIICTCHITHH IO ATariaM IIPUBCIACHEI B

Tabmmue S51.
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IToxazarenan u

3HarTe VYvernb Buaagern
KpHTEepuH
OGrnapaer Ob6nagaer nuana3zoHOM
(haxTHIECCKUMA H IPAKTHYCCKIX YMEHHH, Kontpomupyer
. TEOPETHYECKUMU TpeOyEMBIX IS a00TY, IPOBOLUT
Ornmyno (BHICOKHIA P peoy A paboty; pOBOR
oBenD) 3HaHUSAMH B IIpeJenax Pa3BUTHS TBOPYECKUX OIICHKY,
yp H3ydaeMoi obnactu ¢ pelIeHui, COBEPIIEHCTBYET
IIOHHMAHIEM TPaHHIL abcTparupoBaHus neficTBus paboThl
IIPUMEHUMOCTH Ipobiem
Beper
Ob6nagaer gEanazoHOM P

3HaeT (daxTh,
IPUHIHAITEL, TPOIECCHL,

MPAKTUYSCKUX YMEHUH,
TpeOyeMbIX I/Is

OTBETCTBCHHOCTD 3a
3aBCPHICHHUC 331a4 B

Xopomo (6azoBbIit HCCJICIOBaHNH,
o0IIHe NOHATHS B peleHus
YPOBEHb) N IIpHCIIocalIuBacT
npenernax u3ydaeMoi OIpPENEIeHHBIX
CBOE ITOBEJICHHE K
obnactu mpobieM B 061aCTH
00CTOATENLCTBAM B
HCCIICIOBaHHS
pelenny mpobiaem
O6namaer OCHOBHEIMHU
YnosaersopureabHo O6nanaer 6a30BEIMHU YMEHHUSIMH, Tpebye- Pabotaet npu npsamom

(moporoBelii ypoBeHs)

OOIIMMH 3HAHUSIMU

MBIMH [JIs1 BBIIIOJTHECHUS
IIPOCTHIX 3a4a4

HabIroneHuu

DopmynHpOBKa IOKa3aTeledl ¥ KpUTEPHEB OIeHHBaHMs KommeTennuy IICK-1 npuBeneHa B rabuuie 52.

Ta6imua 52 - XapaxkrepucTuku nmokasaresneii 1 KpUTEpHeB OLeHABAHHST KOMIIETEHIIHH 110 3TalaM

Ioxazarenu n

3HaTH

Y™mernb

Baagers

CornacoBaHa Ha noptane Ne 12274




KpHuTepuua
3HaTh MUPOBOM OIIBIT SNEKTPOHUKH 3HaTh MHPOBOH OIILIT
OTJII’I"IHO (BblCOKni/l IIPUMCHCHHUA MaTepI/IaJIVOB TIPUMEHEHHS
HAHOTETEepOoC HOI MaTepuasIos
YPOBeHSB) oY POCTPYKTYP P
HAHOTE€TEPOCTPYKTYPHO
i CBY
3Hars MHPOBOH OITBIT 37IEKTPOHUKH 3HaTbh MUPOBOI OIBIT
Xopoumo (6a30Bb1ii IPHMEHEHHUS] MaTePHAIIOB IIPAMEHEHHUS
HAHOTETEPOCTPYKTYPHOM MaTepuaioB
YPOBEHb) CBY POCTPYKTYP P
HAHOTETEPOCTPYKTYPHO
1 CBY
3Harp MHPOBOU OMBIT SJIEKTPOHUKH 3Hars ano};oﬁ OIIBIT
VioBaerpopuresmo | IPAMCHERHS MaTepHailos IIPUMEHESHUS
o HaHOTeTEePOC
(moporoBslIii ypoBeHsb) POCTPYKTYpHOR Marepuaion
CBY HAHOT€TEPOCTPYKTYPHO
it CBY

3 TunoBble KOHTPOJILHbIE 3aXaHISA

JUIs peausaliu BBINETIEPEUNCIICHHbIX 3a/a4 00Y4eHHs HCIONB3YIOTCS, HEOOXOMUMbIE VIS OLEHKM
3HAHMH, YMCHMH, HABBIKOB, XapakTEPU3YIOIIMX 5TAlmbl (HOPMHPOBAHWS KOMIETEHIME B Ipomecce
OCBOCHISI 00pa3oBaTENbHON NMPOrPaMMEL, B COCTABE: TECTBL, KOHTPOJBHBIE PAGOTEI, MHIHBHIYAIbHEIE
3a/1aHus, IPAKTHYECKUE 3a1aHus, 1ab0paTopHble paboThl, SK3aMeH.

TurnoBble KOHTPONBHBIE 33/IaHUS HIIH MHbIE MaTePHAbl, HEOOXOMUMBIE IS ONEHKH 3HAHUI, yMEHMUI,
HABBIKOB M OIBITA NEATENBHOCTH, XapaKTePU3YIOIHX 3Talbl (GOPMHUPOBAHUS KOMIIETEHIMN B IpoLecce
OCBOCHHA 00pa30BaTeNbHOM IPOrpaMMEl, B COCTaBE:

3.1. llepegenn npuMepHLIX TeM HHAHBHAYAJILHBIX 3aJAHHI HA IPAKTHKY:

1. Cospanme pin AHOIOB JUI IIEPEKIIFOYATENBHBIX ¥ OrPaHHUATENbHEX cxeM CBU-nuanazona.

2. Texnonoruyeckne onepanuy OBICTPOro TEPMUIECKOTO OTKHTA M 06pabOTKH B IIIasMe.

3. Pa3paboTka pexxumMa HaHECEHHS IUAIIEKTPUIECKUX IIIEHOK HATPUIa KpEMHHS.

4. VcoBepIIEHCTBOBAHHE NPOLIECCA YTOHSHHS [UIACTHH KPEMHUS ¥ KapOuia KpeMHUAL.

5. Pazpabotka KoHCTpykimui CBY rerepoTpaH3MCTOPOB W CBETOJUOLOB IIPH IIOMOINH CHCTEM
ABTOMATH3UPOBAHHOIO MOJECIMPOBAHIS M IPOEKTHPOBAHMS TeXHOIOrnaeckux npoieccos (TCAD).

6. ®opMupoBaHUE CYOMUKPOHHBIX T-00pa3HBIX 3aTBOPOB.

7. Momuduxanusa MeTamIon3aenuii METOAaMI BaKyyMHO-ILIA3MEHHOTO JISTHPOBAHUS M OCAKICHHMS
TOKPBITHH.

8. Pa3paboTka TeXHOIOTHH HAaHECEHUS IONUMMEPHBIX MATEPHAIOB METOAOM CTPYHHON IIE€YaTH.

9. ITomydyeHne Npo3padHOrO OMHYECKOIO KOHTAKTa HA OCHOBE OKCHA WHAMA-OJIOBA METOHOM
BBICOKOYACTOTHOI'O MarHeTPOHHOI'O PACTIBIICHHSL.

10. Pa3paboTxa cTeHa Ul HCCIeA0BaHNS (POTOMETPHUECKIX XapaKTEPUCTUK CBETOTHOOR.

4 MeToanueckue MaTepHaIbl

4.1 OcHoBHas AHTEpPaTYpa

4.1.1. OenepanpHBI rocyapCTBEHHBIM 0Opa3oBaTeNbHBIM CTaHAapT BBICIIEro 0Opa30BaHUS IO
HampapjieHuio noarorosku 11.04.04 Dmextponmxa W HaHOYIeKTpoHHKA. llpmkas or 30.10.2014 r.,
Nel1407. — [anexTpounsiil pecype]. — http://www.edu.ru/db/mo/Data/d_14/m1407.pdf

4.1.2. CmuproB C.B. Hay4HO-IpOH3BOACTBEHHasd IPAaKTHKa: METOAWYECKHE YKasaHus Ll
CTYICHTOB HarpaBieHus noarotoBku 210100 «OneKkTpoHHMKa M HAaHODIEKTPOHHUKA» MAarHCTEPCKOR
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" nporpammsl «Teepotenshas snexrponukay. — Tomek: TYCVYP, 2012. — 19 c. — [3nexTponssIi pecype].
— http://miel.tusur.rw/images/files/Cmupnos_Haygro-npoussoncreennas%20mnpaktuka 2012.pdf

4.2 JlonoauTeNBHASA TATEPATYPA

4.2.1. Peokkos W.b. OcHOBBI Hay4HBIX HCCICNOBAHHMI M M300pETAaTENbCTBA: YUeOHOE HOCOOHe. —
ClI6.:  MspmarembctBo  «Jlamp», 2012. — 224 ¢, — [o;mexTpomHBIE  pecypc]. —
http://e lanbook.com/view/book/2775/

4.3. Y4ebno-MeToqHIecKHE OCOOHSI M IPOrpaMMHoe ofecmedenue

4.3.1. Cvupros C.B. HayuHo-uccrenoBarenbekas HPaKTHKA: METOIAUECKHE yKa3zaHus Ui
CTyACHTOB HampapieHus NoArotroBku 210100 «DeKTpOHMKAa M HAaHOZJIEKTPOHUKA» MAarkCTepCKOH
nporpamms! «TBeproTenbHas snekTponnkay. — Tomek: TYCYP, 2012, — 18 c. — [31eKTpoHHBIi pecypc].
— http://miel.tusur.ru/images/files/Cmupros_Hayumo-uccienosarensekas%20mpaxruxa 2012(1).pdf

4.3.2. CvuproB C.B. Meroanyeckue yKa3aHHS II0 [OATOTOBKE MaruCTEpCKOH NUCCepTaluu IIOo
HanpaseHnio 210100 «DnexTpoHrKa B HAHONEKTPOHUKA» MArHCTEPCKast nporpamMMa « TBeproTensHas
omexkTponmka». — Tomck: TVYCVP, 2012. - 44 ¢ - [onekTpoHHBIf pecypc]. —
http://miel.tusur.ru/images/files/SmirnovSV_Med ukaz magistr.pdf

4.3.3. Tlonoxenne «O mpaktukax crygeHtos TYCVPay (yTBepkaeHo pextopoM 19.03.2003 r. ¢
M3MCHEHMEM IpuKas pektopa or 07.03.2008 1. Ne2482). — [snexTpomHBIH pecypc]. —
http://www.tusur.ru/export/sites/ru.tusur.new/ru/education/documents/inside/norm/3.2.13-new.doc

5. MATEPHAJIBHO-TEXHUYECKOE OBECHEYEHUE ITPAKTHKHA
IIpakTKa MarMCTpaHTOB NPOBOAMTCS B HAYYHBIX YUPEKICHHSIX, COOTBETCTBYIOIIUX MPOPUIIO
HanpaBieHus 11.04.04 «DneKTpoHHKa ¥ HAHOAIEKTPOHHKA», W Ha TPEANPHATUAX, 3aHUMAFOIIHXCS
BOTPOCaMH pa3pabOTKH U MPOHM3BOJACTBA YCTPOWCTE IONYHPOBOIHHKOBOI SJIEKTPOHUKH, 3IEMEHTHOM
0a3bI HIEKTPOHHUKH, & TAKKE CHELMATEHEIX U HONYIIPOBOXHIKOBEIX MAaTEpHAaJIOB.
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