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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokon Ne 59 or « 14 » 9 2015 1

JluceT coryiacoBaHmii

PaGouast mporpaMMa cocTaBleHa ¢ yyetoM TpeboBanuii desepatbHOro rocy1apcTBeHHOro 0opaso-
BATENBHOTO CTapgapra Boicurero obpazoBanus (@I'OC BO) no HanpapjieHHWIO HOITOTOBKH
11.04.04 (210100.68) «DEKTPOHAKA M HAHOIEKTPOHHKa» (KBaTH(UKANHUs (CTENEHb) MArucTp), yI-
BepIKIEHHOTO Mpuka3oM MuHucTepeTBa 06pasoBanus 1 Hayku Poccuiickoit @enepauuu ot 30 OKTSIO-
ps1 2014 r. Ne1407.

PaGouas mporpamMMa y49eGHOM JUCIHIUIMHEI PACCMOTPEHA H YTBEpXK/eHA Ha 3acefaHdu Kadeapsi-
usmueckoit snexTporuky ot «_/ % yed 20 Zr., mporokon No - . 7 .

Pazpaborunk:
Ipodeccop Ka(beﬂpb; (OCH W / T.U. [lanunvaa

PaGouast mporpamma coriiacoBasa ¢ (GaKyIbTeToM, MPOUIMpPYIOmel 1 BBIIyCcKaoLel Kaden-
paMy HalpapJieHHUs OOATOTOBKH. .~ S

/ A.M. Boporwn

Jexan_____@OOT

3aB. 'nbo@nnﬁpylomeﬁ

xadenpoii DD / ILE. Tpoan

3aB. BBITyCKAIOUICH e

xapenpoii___ @3 / ILE. Tpogn

. DKecHepThI:
Ilpencenarens METOAMYECKOH AN
komuccun daxyisrera ®OT / H.A. Ynctoenora
IIpencenarens METOIUIECKOH
xomuccuu Kadenpsr PO ] W.A. YrcToenosa

CornacoBaHa Ha noptane Ne 12434



1. OEJIV Y1 3ATAYU TTIPAKTUKUA

Uenbio npaxtuxy B cootsercTsun ¢ ®IOC BO spasercs 3aKpenienue 3HaHUH 1 yMeHHUi, TOJIYy4EHHBIX B
MpOLECCe TEOPETHHECKOro 00y HeHHs B paMKax yHeGHOro MilaHa, pasBUTHE HAY4HO-TEXHHYECKOTO TBOPYECTBA 1
NproOpeTeHKE OfibiTa NPAKTUUECKOH HCC/Ie0BATENbCKONH PaGoThl B COOTBETCTBIM C TPeGOBAHHAMH, YCTaHOB-
nenHpiMu PIOC BO 1o HanpapneHuto «DNeKTPOHHKA W HAHOSIEKTPOHHKAY.

Bo Bpems npaxTuky MarucTpaHT HOJKEH:

U3YUHTh:

— METOAibl HECGAO0BAHHS Y NPOBEAEHHS BKCIIEPUMEHTAILHBIX paboT;

— NPaBuJia SKCTUYYaTalli HCCIIE0BATEILCKOr0 060pY10BaHUS;

— METO/ib! aHau3a 1t 06pabOTKH IKCTIEPUMENTAIbHBIX JaHHbBIX,

— TpeboBanys K OHOPMIEHHIO HAayYHO-TEXHUUYECKOHN T0KYMEHTALIMH;

BBINOJNHHTH:

— OKCNIEPUMEHTANILHOC HCCE0BAHNE B PAMKAX MIOCTABNEHHbIX 334a4;

— AHaNIM3 OCTOBEPHOCTH NOTYUEHHbBIX PE3YIILTATOR;

— aHanM3 [PaKTUYECKON 3HAYMMOCTH MPOBOAMMBIX MCCNENOBAHUHM, a4 TAKKE TEXHHKO-3KOHOMMYECKOM
addexTUBHOCTY paspaboTiu;

2 TAIOKE B OKOHUYATELHOM BUAE CHOPMYIHPOBATH TEMY BbIMYCKHOM KBANH(HKALMOHHON paGoTh! (Mar-
CTEPCKOM JiuccepTanyy) v 060CHOBATh LiENeco0bpasHOCTS ee pazpaboTKi.

2. MECTO IIPAKTUKH B CTPYKTVYPE OIIOI

B coorsercreun ¢ ONOIN npakruka (B2.11.2) otocures k paszeny npou3sBOIACTBEHHAS IIPAKTHKA.

lpaxTuka TpebyeT OCHOBHbBIX 3HAHUH, YMEHUH ¥ KOMIETEHUMIA marucrpadra no kypcam OOIT marucr-
paTypbl: METOb! MATEMATHYECKOTO MOJICTMPOBAHHS, MHOCTPAHHBIH A3bIK, IATEHTOBAHUE HAYUHO-TEXHHYECKUX
PaspaboTok, aKTyalbHbie NPOOIEMbl COBPEMEHHOM NEKTPOHUKM U HGHOBJIEKTPOHUKH, KOMITBIOTEPHBIE TEXHO-
JIOTHH B HAYTHBIX MCCACNOBAHNAX, MPOEKTHPOBAHME M TEXHOIOIUS BIIEKTPOHHON KOMIOHEHTHOH 6a3bl, TeTepo-
CTPYKTYpHbIE  NOYDPOBOAHUKOBbIC npubopbl, ocHosbl CBY-snekrponuku, uHTerpanbHbie cxembl CBY-
AMANA30HA, TEXHOJIOI M KDEMHUEBOH HAHOMIEKTPOHHMKH, MOJICMPOBAHUE H NPOSKTUPOBAHHE reTEPOCTPYKTYp-
Hpix CBY MEC, npubopHo-TexHOI0rndeckoe MoAeIMPOBaHHE, TEXHONOM M apCeHHI-TaIMEBOI IeTepoCTPYK-
TYPHOH 3/IEKTPOHUKH, (DHU3NYECKHE OCHOBBI HAAEKHOCTH M3/EMI TBEPIOTENbHOM SNIEKTPOHUKH, TIaHHPOBa-
HKE IKCTIEPHMEHTA.

Hpoxoxcierue nanHOro BiAA NPakTUKM MO3BOMASET NOMONHUTS HEOBXOIUMBIN MaTepuan IS BbITOJIHE-
HUSL MATHCTEPCKOH HCCEPTAUMH U MOANOTOBUTHL MArHCTPAHTA K MPOJOIKEHHIO HAYYHON JESTENbHOCTH B Kaye-
CTBE acnupaHTa.

3. TPEBEOBAHUYS K PE3VIBTATAM OCBOEHUS MPAKTHKH
— 3.1. [poxoxienne NPAKTHKA HANPAB/ICHO HA thopmMupoBaHue cIIeAyOMHX KOMITETeHIIMIA:

— CMOCOGHOCTL MCMOB30BATH MHOCTPAHHBIN A3bIK B HPO(ECCHOHANbHOMN chepe (OK-1);

— CMOCOOHOCTL MCMOB30BATH HA MPAKTUKE yMEHHS M HABbiKM B OPraHM3aLMH MCCIeIOBATEIbCKAX H
MPOEKTHBIX palioT., B yNpasieHuu KotekTusom (OK-2);

— TOTOBHOCTH K aKTMBHOMY OOLIEHHIO C KOJUIEraMy B Hay4HOH, APOM3BOACTBEHHOM M COLMATBLHO-
obiecTBeHHoi cdepax aestensHoctn (OK-3);

= CMOCOGHOCTE aAANTHPOBATLCA K H3MEHSIOLMMCS YCIOBHSM, N1ePEOLEHHBATL HAKOMICHHbIH OTIBIT, aHa-
JIM3HpOBaTh CBOU BO3MOKHOCTH (OK-4);

— CNOCOGHOCTL MOHMMATh OCHOBHbIE NMPOGIEMbl B CBOGH NpeaMeTHOR 00nacT, BbIGHpaTh METOAbI H
cpeacTsa ux pewenns (OMK-1);

~ CMOCOGHOCTb MCMONBL30BATH PE3YILTATHI OCBOCHUS AMCLIMIIMH nporpaMmbl MarucTparypsl (OIIK-2);

— CrocobrOCTE CaMOCTOSTEIbHO MPHOOPETAaTh M MCHOMB30BATH B NPaKTHYECKONW AEATENHHOCTH HOBbIE
3HaHMA M yMenus 8 caoei npeameTHol obnacri (OMK-4);

— FOTOBHOCTE OPOPMAATE, NPENCTABIIATE, JOKNAALIBATL U APTYMEHTHPOBAHO 3aLLMIIATS pe3yJIbTaThl Bbi-
nonHeHHo# padotst (OTK-5);

~— FOTOBHOCTH GOPAMY/IMPOBATE LIETH M 33/1a41 HAYYHBIX MCC/IE0BARHIT B COOTBETCTBUM C TeHICHLMAMH 1
MEPCNEKTHBAMY PASBUTUS ONICKTPOHUKHM M HAHODIEKTPOHMIH, 2 TAKIKE CMEeXKHbIX 061acTell HAYKH M TeXHUKH,
CNocOOHOCTE 0GOCHOBARHO BBLIGHPATH TEOPETHUECKHE M 3KCHIEPHMEHTATbHBIE METOAbl 1 CPe/ICTBA peLIeHus
chopmynupopanbix 3aaay (TIK-1);

— [OTOBHOCTE OCBAMBATL MPUHLMIBI TNIAHKPOBAHUS U METO/1bl ABTOMATHU3AUMU SKCIEPHMEHTA HA OCHOBE
MH(OPMALHOHHC-M3MEPHTENBHBIX KOMIIEKCOB KaK CPEACTBA HOBBILIEHMS TOUHOCTH H CHHKEHYS 3aTpar Ha ero
NPOBEACHHE, OBNALCEATH HABBIKAMH U3MEPEHHUH B peanbHOM Bpemeny (TTK-3);
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— CMOCOBHOCTL K OPraHM3aLuK M NMPOBEIEHHIO 3KCHIEPUMEHTATbHBIX HCCICA0BAHHI ¢ [IPUMEHEHUEM CO-
BPEMEHHbIX CPpeACTB 1t MeTonos (ITK-4);

— CMOCOGHOCTS NeNaTh Hay4YHO-0G0CHOBAHHbBIE BLIBO/BI IO Pe3y/IbTaTam TCOPETHUHECKUX U DKCIIEPUMEH-
TalbHBIX UCCEAOBAH UM, 1ABATE PEKOMEH/ALMH 10 COBEPIUCHCTBOBAHHMIO YCTPOHCTB M CHCTEM, FOTOBHTD Hayy-
HbIe MyOvKaumy v 328Ky Ha U300peTeHUs (ITK-5);

— CnocoGHOCTL aHANIH3MPOBATH COCTOSIHHE HAYUYHO-TEXHUYECKON MpoGieMbl nyTem noadopa, u3y4yeHus 1
aHan3a JIMTepaTypHLIX 1 MIATEHTHbIX HeTouHuKkos (TTK-6).

3.2. B pexysibTare NpOXOmKICHUST NPAKTHKH MAaruCcTpanT JOJDKEH:

3HATh:

T MCTOMB! ¥ CPEACTBA WHKCHEPHBIX MCCICA0BAHNH U KOMIIBIOTEPHORO IPOEKTHPOBAHMUS, HEOOXOMMMbIE
npu paspaboTke npuGOpoB, MATEPHANIOB U YCTPONCTB HITH TEXHOMOMHHY YCTPOHCTB B COOTBETCTBHH C 3a/aHUEM
Ha BBIMYCKHYO pabory;

— METOJb! HAYHHbIX UCCIIEAOBAHUIN;

— Ha3HAUCHHUC, COCTaB, KOHCTPYKUHIO, MPUHLMN PaGOThI, TEXHOMOTHIO M3IOTOBIEHHS, YCIOBHA MOHTAXA
M TEXHHMECKOH DKCTTYaTaUnn NPOEKTUPYEMBIX W3/, NpHGOPOB Mk 00BEKTOB;

YMeTh:

~ BBITIOJISATL TEXHHKO-OKOHOMUMUECKOE 000CHOBAHKE 3aAaHus Ha OObEKT pa3paboTKHy;

— IIPOBO MSMEPCHUS WK SKCNEPUMEHTANbHbIE UCCIEAO0BAHHS OOBEKTOB-aHATIONOB C LENbIO Mozaep-
HU3ALMH UM CORLAHMUS HOBBIX BUIOB TEXHWUKH, MATEPHAIIOB U1K TEXHOOTHI;

BJageTh:
— METOLaMH UHXCHCPHbIX HCCIIEAOBAHUN 1 KOMHEBKTEPHOIC OpOCKTUPOBAHUI.

4. OBLEM MPAKTHKHN U BUIbI YYEBHOW PABOTLI

O01wias TpyL0eMKOCTL IPAKTUKH COCTABJSET 9 3Q4ETHBIX SAMHHULL
Bua yuebHoit paboTs Beero yacos CeMZCTpH
AyauTopHbie 3aHATHA (BCEro) 0 ’ 0
Camocroarenuas pabora (Beero) 324 324
B Tom yucne:

HoaroTosureanHbiit sramn 15 15
OTan GopMUpoBaHKs TEXHUYECKOTO 3a1aHMUS 15 15
Tan NoAroToBK# pabouero MaTepHana MarkucTpaHToM 244 244
Oran oo pMIISHHA OTHETA 10 MPAKTHKE U OAMOTOBKY K 3aLLHTE NPaKTHKH 50 50
Bun nipomenyTounoi arrectauny (Qug. 3auem)
OOG1as TPy10eMKOCTh Yac 324 324

3auetHbie Exinnust TpynoemkocTi 9 9

5. COLEPKAHUE IMIPAKTHKHN

5.1. Paznciin: npakTHKY ¥ BHABI 3aHATHI
5B ] ®GopMupyemMbie Komme-
No gk > pMMpy
w/n HaumenoBanue pasnena qHcuunimnes R g TeHIUH
o & g (OK, IIK, [ICK)
1. | Moarorosurensusiii 31an
1.1. | Brenenue (ueiiu, 3a1a41, CPOKH NPaKkTHKK) 7 7 OK-3
1.2. | Tlpoxoxpaerue HHCTPYKTAKA NO TEXHUKe GE30MACHOCTH Ha pabouem mecre 8 8 OK-3, OK-4
2. | O1an popMupOBAHYSE TEXHHYECKOT0 32 aHs
21 YTBepRacHHE TEMbl HHIMBUAYANLHOTO 3a0aHUs MarucTpaHTa pykoBoaure- 7 2 OK-1, OK-2, OK-3,
JIeM NPaKTUKH OT NPEANPHUATUS [1K-6
Cornacopatyie WHANBHAYANBHOIO 3a4aHHA Ha NPAKTUKY € PYKOBOAUTENEM OK-1, OK-2, OK-3,
2.2. 8 8
OPAaKTHKU OT Kadeapst OK-4, OIIK-1, INK-1
3. | 3Tan noarorosky pabouero marepuana MarucTpaHTOoM
3.1. | Msyuense nureparypHbiX HCTOUHUKOB 3a Moche e 5—10 net no TeMe HH- l 34 { 34 ] OK-1, OK-4, OFK-1,
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JMBUAYAJIbHOTO 3a1aHKs OINK-2, TIK-1, TTIK-6
39 AHanus npaxtTUuecKolt 3HAYMMOCTH NPOBOANMbIX MCCIENOBAHUI, & TaKKe 30 30 OK-1, OK-4, OTIK-1,
"7 | TeXHHKO-3k0HOMUYECKON 3 dEKTHBHOCTH pazpaboTky i OIIK-2
OK-2, OK-4, OIIK-1,
33, BbIOOp MeTO0B HCCIENOBAHUS M MPOBEICHMS IKCTIEPUMEHTANBHBIX PAGOT, 40 40 OTIK-2, OTTK-4, TIK-3,
METO/08 anaiuza u 00paboTKH IKCMEPUMEHTANLHEIX AAHHBIX K4
Iposenenne sKcriepyMeEHTANBHBLIX UCCASAO0BAHUMN B paMKax MOCTaBJAEHHbBIX OK-2, OK-4, OIIK-1,
3.4. 100 | 100 OIIK-2, OTIK-4, TIK-3,
3amay TK-4
OK-1, OK-3, OK-4,
3.5. | Ananus 10CTOBEPHOCTH MOMYYEHHBIX PE3YNLTATOR 40 40 OIIK-1, OITK-2, OITK-4,
IK-3, ITK-4, I1K-5
4. | Oran odopmieHus OTHETA N0 NPAKTHKE M MGANOTOBKU K 32 IIHTE NPaKTHKH
41 Odopmiesue 074eTa N0 NPAKTUKE B COOTBETCTBMH C TpeGOBaHUAMU K 20 20 OIIK-2, OTIK-4, OIIK-5,
" | odopmaer o HayqHO-TEXHUYECKONH NOKYMEHTALMHN [1K-5
49 DOpMYyNUpoOBKa TEMb! MATMCTEPCKON ANCCEPTALIHH U OGOCHOBAHME LiENeco- 10 10 OK-1, OK-2, OK-3,
) 0bpazHoCTs ee paspaboTku OIIK-2, I1K-1, TIK-5
4.3. | TIonroToska K 3ailuTe OTYETA MO NPAKTHKE 20 20 OK-3, OIIK-5, TTK-5
- 5.2. Conepanue pasae/ioB NPaKTHKHE (M0 JEKIHsM)
HE NpPEelyCcMOTPEHO
5.3. Paznesini npakTUKy U MEKIHCHUILTHHAPAbLIE ¢BA3H ¢ ofecnieYuBaIO UMM (mpenniay-
IHMH) M 06eciieuHBAEMBIMH (HOCTeAYIOIHMA) AHCHHILTHHAME
No | Hammenosaniie oGecneunsarommx (npe- Ogtc‘fegziie}ggfﬂzfz;“:“m’ Bist KOTOgle HeoGXxoauMo “3}"16*'“@_
- ABLZY MK} 7 obecneynBaeMbix (MocJie- PesblayLLiX) n 0BecneunBaembIX (I0CIeNYI0
n/m AYIOLUIHNY) AHCUMILTNH LX) AMCIAMINH
= L1 [ 1221 [22(31[32[33]34]35]41]42]43
IpeniuecTBYOLIME FMCUMIIHHEBE
1. | MeTomb! MaremMaTHIeCKOro MOAETUPOBAHUS + + + +
2. | MHOCTpaHH:I 361K + + + + + + + +
3 NATEHTOB2HKE HAYTHO-TEXHHUECKUX paspa- . +
"~ | 6orox
4 | @KTyanbinie 1poGaenMbl COBPEMEHHO diek- + + N L + +
TPOHUMKH 1 HAHODIEKTPOHUKH
5. | KOMILIOTEPHLIE TEXHONOTHH B HaY4HBIX + + + . + + +
HCCHEN0BAHKAX
— 6. | MPOEKTHPOBAHNE 1 TEXHONIOTHS INEKTPOH- + +
| HOH KOMAGHEHTHOM 6a3bl
7 | TETEPOCTPYKTYDHbIC MOy NPOBOIHAKOBbIE + + + + + 4 +
pudopbE
8. | ocHoBb! CBY-3n1eKkTpOHUKH + + + + + + +
9. | unTerpansubie cxembl CBY-nuanasona + + + + + + +
10. | Texnosorus kpemHHEBON HAHOIIEKTPOHUKH + + + + + + +
11 MoﬂempcBamf;s NPOEKTUPOBAHHE IeTEPO- + + . .
CTpyKTYpHbix CBY MUC
12. NpUOOPHO-TEXHONOHYECKOE MONENTHPOBa- + + + +
HHe
13, | TexHonOTUS apCeHK-TaNNNeBoll reTepocT- . . + + + +
PYKTYPHO? 378K TPOHKKY
14, (bmuqecx«:r:v:e oEmem HANEHOCTH U3Aenuit + + . + + +
TBEPAOTEbHOH /IEKTPOHUKH
15. | njaaHuposasue IKCHEpUMEHTA + + +
Mocnenywinne ancunnanuby
1. | marucrepcras ayceepTanus [+ [+ [ + [+ T+ F o+ [+ [+ ]+ [ + [+ ]+
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5.4. Coorsercrane KoMneTeHIHH, GoPMUPYEMbIX DM NPOX0KICHAN NPAKTHKH, H BHIOB

3aHATHH
Hepeyens Buasl sanaTui ®
KOMMNeTeHHFii CFC OPMBL KOHTPONIS
OK-1 N CobecenoBanye ¢ pyKOBOINTEREM OT NPEANPUSTHS.
Ot4eT 1o npakruke. 3aumra NPakTHKHU.
CoGecenopanue ¢ pykoBonnTeieM npakTyky 0T kadeapsl. CoBeceaoBaHNe ¢ PYKOBOIU-
OK-2 * TelleM OT npeanpusaTHs. OTyer no npakTuke. 3aluTa NPaKTUKHL.
OK-3 N Cobecenosanue ¢ pykoBOAMTENEM OT NPEANPHATHSL.
OTueT no npakTHKe. 3aLyTa NPaKTUKH.
OK-4 N Cobecenoranne ¢ pyKOBORUTENEM OT NPEATPHATHS.
Otuer no npakTKe. 3aumra NPaKTHKH.
OI1K-1 + Cobece/0Banne ¢ pyKOBOAHTENEM OT MPEANPUATHS.
OTIK-2 + CofecenoBaHne ¢ pyKoBOIUTENEM OT NPEANPUATHS.
Ort4eT 1o npakTike. 3alinTa MPaKTHKH.
Tema nnnMBAAYaNLHOTO 3aaHUs HA NIPaKTHKY. T1NaH IPOM3BOACTBEHHBIX paboT.
Cobecenonatiue ¢ pyKOBOAUTENEM OT MPEANPUATHS.
OIlK-4 + VTBEpKACHHE TEMBI HHAMBMAYANBHOTO 3aaHHs Ha IPAKTHKY. PaspepHyThiii m1aH mpo-
— W3BOJICTBEHHBIX paboT. CobecenoBanne ¢ PyKOBOAMTENEM NMPAKTHKU OT xadenpst.
Ortuer o npakThke. 3a0MTa NPAKTHKH.
Cobecenosanue ¢ pykoBOAUTENEM NPAKTHKH OT Kadeapbl.
CobecenoBanue ¢ pyKOBOAMTENEM OT NPEANPHATHSA.
OITK-5 . Tema nnnuBunyansHoro 3ananys Ha npaktuky. [11aH IPOM3BOICTBEHHBIX pabor.
YTBEPKICHNUE TEMBI HHIMBUIYATLHOTO 3a1aHKs HA TIPAKTHKY.
PasBepHyThIl NNaH NpoM3BOACTBEHHBIX PaboT.
Otuer no npakxruke. 3alnTa NPaKTHKH.
Tema uHAMBHAYaNLHONO 321aHNUS HA NpaKkTHKY. [nan TIPOU3BOACTBEHHBIX paborT.
I1K-1 N Cobecenopanye ¢ pykoBOLUTENEM OT NIPEANPHATHS.
VTBEPXKAEHNE TeMbl HHIMBUAYATLHOTO 3aaHMS HA npaKTUKy. PazeepHyThil nian npo-
W3BONCTBEHHBIX padoT. Cobece10BaHME C PYKOBOAMTENEM NPAKTHKHM OT Kadeapsl.
K3 + Cobecenoanue ¢ pykoBOAMTENEM OT NPEANPHATHS.
Otuer 110 NpakThKe. 3anMTa NPaKTHKM.
K -4 + CobecenoBanine ¢ pyKOBOAUTENEM OT MPEANPHATHS.
Or4eT no npaktrke. 3aunTa PaKTHKY.
K-S . CobecenoBanne ¢ pyKOBOANTENEM OT MPEANPHATHS.
Ort4eT o npakThke. 3aLMTa NPaKTUKH.
MK-6 ! . CobecenoBanue ¢ pyKkoBOAKTENEM OT NPEANPHATHS.
) | Otuet no npakrrike. 3amMTa NPaKTHKHY.

6. METO/IbI ¥ ®OPMbI OPTAHUBALIMU (PAKTUKH

HE MPeyCMOTPEHO

7. JABOPATOPHBIA IPAKTUKYM

HE MPEeYCMOTPEHO

8. IPAKTUYECKUE 3AHATHUS (CEMHUHAPBI)

He NPeayCMOTPEHO

9. CAMOCTOSATEJBbHAS PABOTA

Ne paspe- . Tpyno- Komneren-
Ne p Buawl camoctosiTensnoii pabornl pyA KonTpoas Bbinoa-
n/p | A AMCWI- (demanusayus) emicocts | uum OK, MK, HeHust paboThbl
IIHH b (4ac.) fICK u
Hsyuerne QenepanbHOro rocyaapcTsesHoro oGpa-
30BatesibHOro crangaprta (n. 12.1.1) u meronuue-
o o CobecenoBanue ¢

CKMX  yKa3aHWH 10  OpraHu3auMu  HayyHO- KOBOLHTEIeM

1 i.1 UCCIIEROBATENLCKON npakTyky (1. 12.1.2). 7 OK-3 py A
e NPaKTHKHU OT Kade-
OnipesienieHne MecTa NPOXOKAEHUA NPAKTUKH. o
HasHnaueHue HayyHOro PyKOBOAWTENS NPAKTUKY OT PeL.
NPEANPUATHS.
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Mzyuenue coorsercTByOWMX cranaaptos, 'OC-
Toe u OCToe no obecrieyeHnto 0E30MACHOCTH
AKN3HEACATENLHOCT Ha paboueM wmecTe, pyko-
BOJCTB MOJIb30BAHUs HEOOXOAMMbIM 0GOPYA0BaHH- Cobecenopanue ¢
2. 1.2. em. of0yuenne 0€30MACHBIM METONAM U MpHEeMam 8 OK-3, OK-4 PYKOBOIUTENIEM OT
BLITIOJHEHUS PabOT, 2MEKTPOOE30MACHOCTH. TPEANPUSTHS.
Cnaua uHCTpYKTaXa M0 TeXHUKe GE30MACHOCTH Ha
pabouem MecTe PYKOBOLHMTENIO NMPAKTHKK OT Mpe-
NpUATHS.
Tema nnauBHUAYaTE-
HOT'O 33[JaHus Ha
DOPMYAMPOBKA TEMbl WHAMBUAYATLHOrO 3a4aHUs OK-1. OK-2 ApaxkTuKy. [Tnau sc-
3. 2.1. Ha MPAKTHKY. 7 OK 3’ K 6’ cnenoanuit. Cobe-
[onroToska naHa npeacTosIMX UCCTeI0BAHMI, ’ CElIOBaHME C PYKOBO-
JMTENEM OT Npeji-
NPUATHS.
VTBEPKICHUE TEMBI
UHIUBHIYaNbHOIO
3alaHus Ha JpaKTH-
flonroroska paseepHyTOro (I0ITANHOrO) MiaHa OR-1, OK-2, ky. PassepuyTiii
e 4. 2.2. PEACTORLIX FI)/ICCJ']ep[IOyB A 1 DaBoT 8 OK-3, OK-4, | naan uccnenosanuit.
pel .
b P OlK-1, MNK-1 Cobecenosanue ¢
pyKOBOIUTENEM
TIPaKTHKH OT Kades-
PpBI.
‘ Cobecenopanue ¢
VizyueHue TNTEPATYPHBIX MCTOUHUKOB 3a NOC/IEN- OK-1, OK-4,
L PYKOBOZIUTENIEM OT
#1e 5-10 et no TeMe MHAMBMAYALHONO 3afaHus. OIIK-1,
5. 3.1. ) . 34 npeanpustus. OTuer
DopmynupoBKa LeNeRt W 3a1ay NpescTOSWUX He- OTIK-2, TIK-1,
N 1O MpakTuke. 3amura
Ciiea0BaHuH. TK-6
NPaKTHKH.
. N CobecenoBanue ¢
AHaNu3 NPAKTHYECKOH 3HAUUMOCTH TPOBOAUMbIX
o OK-1, OK-4, PYKOBOZUTENEM OT
MCCIENOBAH M.
6. 3.2. . 30 OTIIK-1, npeanpustus. Oryer
PacueT u 00OCHOBaHHE TEXHMKO-3KOHOMHUYECKON
OIIK-2 110 TIpaKkTUKe. 3amura
3P OexTHBHOCTH pazpaboTKu.
NPaKTUKHU.
OK-2. OK-4 Cobecenosanue ¢
Bbibop MeTo0B HcenenoBanus U NpoBeACHUS IKC- OH’K 1 ’ PYKOBOAUTEIEM OT
NEPUMEHTABHBIX PadoT. ’ npexnpustud. Order
7. 3.3. 40 OIIK-2,
Bribop ananusa 1 06paboTku IKCTIEpUMEHTANBHBIX OTTK-4. TTK-3. | 1O MPaKThKe. 3amura
JIaHHBIX. ’ ’ NIPAaKTUKH.
— M1K-4 P
OK-2, OK-4, CobecenoBaHue ¢
TIposencHyie HEOBXOAMMbBIX IKCMEPUMEHTALHBIX .
Jeenenosanmi OIlK-1, PYKOBOIUTETIEM OT
8. 3.4. ’ N 100 OIK-2, npeanpusitus. Otuer
Ilposenenne uenbitaniii Ha HAZEKHOCTH IKCHIEPU-
OIlK-4, IK-3, | no npakTuke. 3aimura
MEHTalIbHbIX 00pa3LoB.
I1K-4 [IPaKTHKH.
OK-1, OK-3,
; ) OK-4, Cobecenosanue ¢
fIposenenye ananu3a J10CTOBEPHOCTH NONYYEHHBIX
| pesvibraTon OI1K-1, PYKOBOIUTEJIEM OT
9. 3.5. pa ' ) 40 OIlK-2, npennpusrtus. Otaet
BpiBoabi 00 IPPEKTUBHOCTH M aKTyarLHOCTH Npo-
: . OI1K-4, N0 npakTuke. 3aiura
BOAMMbBIX MCCAEA0BAHMUIA,
[1K-3, TIK-4, NPaKTUKHU.
K-35
Odopmaenue oTueTa 110 NPAKTHKE B COOTBETCTEUU Cobecenopanue ¢
¢ TpebosaHuaMM K OGOPMIEHHIO  HAyuHO- OFIK-2, OIIK- PYKOBOIHUTENEM OT
10. 4.1. TEXHHYECKOU JOKyMEHTauMu. 20 4, OIIK-5, npeanpusaTyus. Oryer
DopMynuposka BbIBOJOB no Hay4yHO- [K-5 10 npakTuke. 3ammra
UCCIIEI0BATENBCKOM NPAKTHKE. NPaKTUKH.
POPMYTMPOBKA TEMbI MArMCTEPCKOH ANCCEPTALIH, OK-1, OK-2, Cobecenopanue ¢
1 42 €e uenedl, 3ajau, HayuHON U MPAKTHUECKOH 3HauYU- 10 OK-3, PYKOBOIHUTENEM OT
’ - MocTH. OOOCHOBaHME LENECOOOPa3HOCTL paspa- ’ OfIK-2, TK-1, | npemnpusatus. OTuer
BOTKY MArMCTEPCKON AMCCEpTALINM. [1K-5 10 MPaKkTHKE. 3aluTa
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TPaKTHKH.
Cobecenopanue ¢
PYKOBOZIHMTENEM OT
npeanpustus. Otuer
YIO MPAKTUKE. 3aluTa
MPAKTHKH.

OK-3, OIK-5,
[K-5

™
<

12. 4.3. {learoTosKa K 3aIlUTe OTYETA MO NpaKkTHKE.

Ilepeuens mpuMepHBIX TeM HHAMBHAYAILHbBIX 32AHNI HA NPAKTHKY:

1. PaspaGoTxa METO/10B YCKOPEHHBIX MCTILITAHMI M pacueTa Ha HALEKHOCTH NOJIYNPOBOJHUKOBBIX MC-
TOYHHMKOB CBETA.

2. HuzkotemmepatypHoe hopMHUpoBaHHe MEIHO-IepMaHHUEBOTO COEAUHEH K.

3. Paspalotia pexyiva HaHeCeHHs IM3/IEKTPHYECKUX [L1EHOK HUTPpHAZ KPEMHHUS.

4. Obpazosanye MeAHO-TepPMaHUEBOTO COCAMHEHUS C UCTIONb30BAHUEM 00paboTKuU B OTOKE aTOMAPHOFO
BOJIOpOJA.

5. HMcenenoranue BHEILIHErO KBAHTOBOTO BBIXOA2 CBETOAMOLOB.

6. BricoxoTemriepaTypHbIE HCTIBITAHUS HA HANEKHOCTD NOJYNPOBOAHKKOBBIX UCTOYHUKOB CBETA.

7. Mogndurauns METaION3e il METOJAMH BAKYyMHO-TIIA3MEHHOTO JIETMPOBAHHUS U OCKIEHUS I1O-
KPBITHH.

— 8. Mccrienosanie MUKPOCTPYKTYPbI MOBEPXHOCTH aiFOMOOKCHAHOM KepaMUKH 1nocjie ee o0paboTky He-

APEPBIBHBIM AA3EDHLIM U3TYYEHHEM.

9. Mcenenoranue CBeTOTEXHHYECKMX XaPaKTEPHCTHK GENbIX CBETOIHOOB.

10. Hcenenorarne GoTopedpakTHBHBIX KPUCTAIIOB METOAAMY KONEBATENBHOM CMEKTPOCKOMHUH.

11. Mcenenosarime nneHoK AMOKCHAA KPEMHMS C NPHMECHIO YIJIEPoAa ONTUUECKUMH METOAAMM.

12. Bansirne MOpdoniorni 1 OXHOPOAHOCTH MOBEPXHOCTH BIMHTAKCHATBHORO apceHMa rajulus Ha CTaTH-
HYECKHE NPUOOPHbIC XaPAKTEPUCTUKH KOHTAKTOB METaI-NoNynpoBoAHHK ¢ Gapbepom [lorTku.

13. Iosienue >hHEeKTUBHOCTH TOMUHOMOPHBIX TIOKPBITHA A7is1 MOAYNPOBOJAHUKOBBIX HCTOYHUKOB
CBeTa.

14. Miceneaosarnne nn€HOK AMDIEKTPUKOB HAHOMETPORBOM TOMLMHBI ¢ OMOILBIO ATOMHO-CHIOBOIO MHK-
pockona.

10. [IPUMEPHASI TEMATUKA KYPCOBBIX HHPOEKTOB (PABOT)

HE NpeayCMOTPEHO

11. PEITHHIOBASI CHCTEMA AJIst CHEHKH YCIIEBAEMOCTHU CTYIEHTOB
Tatauua 11.1. BajibHble OEHKH IS 3J1eMeHTOB KOHTPOJIH

D/1eMeHTbI YueOHOil AesTebHOCTH Beero no pasaenam
- OLeHKa PYKOBOAHTES IPAKTYKY OT MPEANPUSTHS (OLEHUBAETCH KAUECTBO BbINONHEHNA WHIU-
BUIYalbHOTO 3anarusi, yPOBEHb 3HAHHI W TOTOBHOCTH K CaAMOCTOSTENLHOM paboTe, 3aKoHueH- 20

HOCTb BBINOJIHEH NS TPOBOAMMbBIX HCCIIEAOBAHMIA)

Cornacopanue HHANBH/IYaHHOTO 3a0aHNs HA NPAKTHKY 5

PopmMynUpoBKa LEieH 1 3a0a4 NPECTOALUNX HCCIEN0BaHMH 5
5
5

AHanus npaxmqecxoﬁ 3HAYUMOCTHU MPOBOJMMBIX UCCIIEAOBAHMN
BBI60p METOL0B PCLUCHUS MOCTABIIEHHBIX 3aJ4au

[TpoBeneHue 3KCHEPUMEHTANLHBIX HCCIEI0BAHMI 15
OdopmaeHne oTyeTa no npaKTUKe 10
DopMyIMPOBKE TeMb: MArHCTEPCKOH AUCCEpTaLUM 5

Hroro maxcumym 70
3alTa NpakTHKy (MakcUMym) 30
Hapacrarouum urorom 100

Tabmmuz (1.2, Miepecder 62108 B OlleHKH 3a MPAKTHKY
bannsi 32 npakTury Ouenka

2 90 % o7 MAKCUMANBHON CYMMBb) 6asiioB 5

O1 70% 20 89% 0T MakcHMabHON CyMMBbI 6o

Ot 60% 10 69% OT MAKCHMANBHOI CyMMbI GaJlIoB

<60 % 0T MakcuMaibHOM CyMMbl 6aNIOB

N|W| &~
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Tabamua 11.3. Tlepecuer cymmpl 6217108 B TP2AHIHOHHYI0 B MEKIYHAPOIHYIO OLCHKY

Urorosast cymma 5aL/i0B, YHUTHIBACT YCMEHIHO

Ouenxa (FOC .
( ) CAAHHBIA 3K3aMeH

Onenka (ECTS)

5 (0TAMYHO) {(3a4TEHO) 90 — 100 A (0OTNIHYHO)
4 (x0p0Li 85 -89 B (ouenb xopoiuo)
(xopouio) 75 —84 C (xopo1o)
(3auTero)
7074 D (yI10BReTBOPHTENLHO)
3 (YIOBIETBOPHTENILHO) 65— 69 Y P
(3aurtenc) 60 — 64 E (nocpenctBeHHO)
2 (HeyROBACTBOPHTEEHO), Huske 60 6anos F (neynoBneTBopuTenbHO)
(He 3auTeHo)

ATTecraiys 110 HTOraM MPakTHKH NPOBOAMTCS HA OCHOBAHMM 3aUUThI O(OPMAECHHOIO OTYETA U OT3HIBA
HAYYHOTO PYKOBGAMTENS NPAKTHKH B KOMHUCCHH, B KOTOPYIO BXOIST Hay4HbIH PYKOBOIMTENb MArucTepcKoii
NPOrpaMMbi 1 HAYHSHbIH PYKOBOAWTENbL MarucTpanTa. [1o uToram nosouTe/IbHON aTTecTalMy CTYAEHTY Bbi-
crapisercs AnddepeHunpoBaHas oLeHka (OTIIMYHO, XOPOLUO, YAOBIETBOPUTENLHO).

Ouetka no npaKkTvKke NPUPABHUBACTCS K OLEHKAM N0 AMCLMIIMHAM TEOPETHUECKOro 00y4eHHUs U yuu-
THIBAETCSA NPH TIOABEACHNH UTOTOB MPOMEXYTOUHOM (CECCHOHHOM) ATTECTaLMM CTYAEHTOB.

12. YHEBHO-METOJUYECKOE W UH®OPMALIMOHHOE OBECIHEYEHUE
IPAKTHIKH

12.1 Gcnosnan aureparypa

12.1.1. Denepasibiblii TOCYIAPCTBEHHEIH 00pa30BATENbHbIN CTaHAAPT BbICLIErO obpazoBaHust 1o Ha-
npasjenuio noarotosku 11.04.04 DnexTponuka u HaHodmekTponuka. [Ipuxas ot 30.10.2014 r., Nel407. —
[snexTponnbli pecype]. — hilp://www.edu.ru/db/mo/Data/d_14/m1407.pdf

12.1.2. Cmupros C.B. HayuHo-uccienoparenbckas NIPaKTHKA: METOAWYCCKUE YKa3aHHUA AJi CTYACHTOB
Hanpasienrus roarotosxn 210100 «DaekTpoHHKa ¥ HAHOBIEKTPOHMKA) MATHCTEPCKOH MPOrpaMMBl «TBepno-
TenbHas i auxan.  —  Tomck: TYCVYP, 2012. — 18 c¢. ~ [sneKkTpoHHbIi pecypc]. -
http://miel.tusi images/files/Cvupros_Havuno-uccaenopatensexan20npaxrura 2012(1).odf

o

12.2 JomnomHATeIbHAS JIATEPATYPA
12.2.1. Poixios M.b. OcHOBBI HayHHBIX HccIea0BaHui 1 n306peTaTebeTBa: yueGHoe nocobue. — CI16.:
Mzparenserpo «Jlansy, 2012. — 224 ¢. — [anekTpoHHbIil pecype]. — http:/e. lanbook.com/view/book/2775/

12.3. YVaefzo-veToandeckne mocobus u nporpaMvuoe obecreuenme

12.3.1. Cwmupros C.B. Hayuno-npousBoacTseHHas npakTHka: MeTOAHYECKHE YKA3SAHUS AN CTYICHTOB
Hanpasierus ronrorosku 210100 «BnekTpoHmka W HAHOZNEKTPOHKKA» MarucTepekol nporpammbl «TBepo-
TenpHas  onexrpoHuka». -~ Tomck: TYCVYP, 2012, - 19 c¢. - [2nexTpoHHBbIii pecypc]. -
http://miel.tusur. vimages/files/CvuprosHayuno-npoussoucrsennan¥%20mmaxruxa 2012 pdf

12.3.2. Cyvinpros C.B. MeToanueckue ykasaHus 1o noJAroTOBKe MarHCTepeKoi AMCCepTaLMU MO HaMpaB-
nennio 210100 «DnexTpoHuKa M HAHOITEKTPOHHKA» MarucTepekas Nporpamma «TBepaoTenbHas 3MEKTPOHHU-
Kay. - Towmex: TYCYP, 2012. - 44 C. - [anekrpoHHbIH pecypc]. —
hitp://miel.tusu images/files/SmirnovSV_ Med ukaz_magistr.ndf

12.3.3. Tlonomenne «O npakrukax cryaentos TYCYPay» (yreepiaeHo pexTopom 19.03.2003 r. ¢ usme-
HeHWem  npwikas  pektopa ot 07.03.2008 r.  Ne2482). -  [onekTpoHHbIii pecype].  —
hitp://www. Lusur.r/exporysites/ru.tusur.new/ri/education/documents/inside/norm/3.2.13-new.doc

13. MATEPHAJIBHO-TEXHUYECKOE OBECHEYEHKE NMPAKTUKHT

IMpakTika Mar¥CTpaHTOB MPOBOAMTCS HA BbINYCKAIOLICH xadenpe @O, Ha Kadenpax M B HayuHO-
ncenenosarensckux saboparopuax TYCYP, HayuHbIX yupesxiueHusx, COOTBETCTBYIOLIMX MarucCTepcKol npo-
rpamme nanpasnenns 11.04.04 «DnekTpoHHKA ¥ HAHODIEKTPOHMKA», a TAKKE HA NMPEANPUATHSIX, 3aHUMAaIO-
IOMXCH BOMpocamy pazpaboTKu W MPOU3BOACTBA YCTPOUCTB MONYMPOBOLHUKOBOMH SACKTPOHHUKH, 3JIEMEHTHOMH
Gasbl BAEKTPOHMKH, & TAKKE CHEUHATbHBIX H HONYTPOBOAHUKOBBIX matepuanos. B nociennem ciyuae odopm-
nsercst Jloroeopov mexny TYCYP u npeanpusitvem, rie cTyaeHT NpOXOLMAT [PaKTUKY.
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/ denepanbHOE TOCYAAPCTBEHHOE OIO/KETHOE 00pa30BaTeNIbHOE YUPEIKICHUE BBICIIETO obpa3zoBaHus

«TOMCKUM I'OCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM VIIPABJIEHUS U
PAJIMORJIEKTPOHUK Wy (TYCVP)

YTBEPKIAIO
3as. kade, Ws eckoii anekTponnku (®I)
Ea ”/Wl II. E. Tposiu
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®OHJI OLIEHOYHBIX CPEJICTB IO YYEBHOM JUCITUILINHE
HPOU3BOACTBEHHASA (IPEJAUIIJIOMHAS) TIPAKTHKA

(monHOE HAaMMEHOBaHUE YI€OHON TUCIMILIHHBI MJIH [IPAKTHKH)

YpoBeHb 0CHOBHOI 00pa3oBaTeIbHOI HPOrPaMMbl _MarucTparypa (aKaaeMudeckas)
(OakanaBpuar, MarucTparypa, CleHatuTer)

Hanpasnaenue (s1) noaroropku (cnenuaabHocth) 11.04.04 «D1eKTPOHHKA H HAHOJIEKTPOHHKA»
(oNHOE HaMEHOBaHUeE HAIPABJICHHUS HOATOTOBKHY (CHENHAIbHOCTH))

IIpopuns (1) «TBEepAOTENLHAS DJIEKTPOHHKA)
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Kype__ 2 Cemecrp _4

Y4e6ublii nian vabopa 2015 rona.
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Tomex 2016
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1 Bseaenue

@onx ouenounsx cpenct (POC) sBuseTCs MpHIOKEHHEM K paboyeit IpOrpaMMe JUCIUIUIHHEL

<<Hay‘IHO-HCCJICJIOBaTCJ'II>CKaH pa60Ta B CEMECTPE» MU NIPEACTaBIISIET co00if COBOKYTIHOCTb KOHTPOJIBHO-

M3MEPHTENBHBIX MaTepuayio (THIOBHE 3a/ady (3alaHus), KOHTPONBHBIE PaGoThI, TECTHL U Ap.) M

MCETOIOB HX HCIIOJB30BaHUI, IpeaHasSHA4YCHHbIX I H3MCPEHUS YPOBHSA JOCTHIKECHUS CTYACHTOM

YCTaHOBJICHHEIX PE3YJIBTaTOB 00yUYEHH.

@OC mo aucummimae «HUP B cemecTpe» HCHOMB3yeTcs NpH NPOBEACHUH TEKYLIEro KOHTPOJISL

YCII€BaEMOCTH U HpOMC)KyTO'-IHOfI arrecTanuuy CTyIeHTOB.

ITepeyens 3axperuienHsIx 3a aucmummHOR «HUP B ceMecTpe)» KOMIIETEHIMI IPHBEeH B TabIHIC

1.

Ta6auna 1 - Ilepeuens 3aKpeniieHHbIX 32 NHCHHIUIAHON KOMIIETe M

Kon

DopMyTHPOBKA KOMIIETEHIHH

ITansl GpopMupoBaAHHS

KOMIICTCHIHU

OK-1

CnocoGHOCTE  MCIIONB30BaTh HMHOCTPAHHBIE SA3BIK B
npodeccuoHaNBHOMU chepe

3HaTh MHOCTPAHHBIA
A3BIK JULS TIEPEBOAA U
HaMCaHus cTaTel
YMETh OCYIIECTBIATE
[IEPEBOMB INTEPATYPBI,
odopmiienre pedeparos,
crarei

Braners HaBBIKaMU
IIepeBojia, HaMCaHus
pedeparos, crareit

OK-2

CriocoO6HOCTh HCIONMB30BaTh HA IMPAKTHKE YMEHUI H
HaBBIKA B OPTaHH3AIMH HCCIIEIOBATENbCKHAX M MPOEKTHEIX
paboT, B yIpaBieHUH KOJUIEKTHBOM

3HaTh TEXHOJIOTHH
OpraHu3anuu
HUCCIENOBaHUM 1
NIPOEKTHBIX paboT
YMeTh HCHONB30BATh Ha
MIPaKTUKe METOIBI
OpraHu3aIuu
HUCCJICIOBaHUHN U
IPOEKTHHIX paboT
Brnagers HaBbIKaMu
OpraHu3aIlin
HCCIEIOBaHHMN 1
TIPOEKTHBIX paboT,
HaBBIKaMH YIIpaBIeHHUA
KOJIJIEKTHUBOM
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OK-3

I'oTOBHOCTE K aKTHBHOMY OOMIEHMIO C KOJUIETAMH B
Hay4HOH, MPOM3BOACTBEHHON M COIMAILHO-00IIECTBEHHOH
chepax IesTeIsHOCTH

3HaTh CIOCOOEI OOIIEHHS!
C KOJUIETaM# B HAy4YHOH,
IIPOU3BOACTBEHHOMU
chepax neqTeIbHOCTH
YMeTh UCTI0Ib30BaTh
CIIocoOBI 0OIIEHNS B
NPAKTUYECKOA
JEeATEILHOCTH

Biamets waBsIkamMu
aKTHBHOTO OOIIEeHH

OK-4

Cnoco6HOCTP  ajanTHpoOBaThCs K
YCIOBHAM,  IIEpEONEeHHBATh  HAKOIUICHHBIH
aHATI3UPOBATh CBOM BO3MOXHOCTH

H3MEHSIOMMMCS
OTIBIT,

3HaTh METOOBI
aJlanTaldy K
HU3MEHSIOIIIMCS
YCIIOBHAM

YMeTs nepeoneHuBars
HaxXOIUICHHBINA OIIBIT,
aHAM3HUPOBATH CBOK
BO3MOXHOCTH
Brnanets naBeIKamMu
ajanTaiyy K
U3MEHSIOIIIMCS
YCIIOBUAM

OIIK-1

CriocoOHOCTh IOHHMATh OCHOBHBIE HPOBGIEMBI B CBOEH
IpeMETHOH 00IaCTH, BBIOMpATh METOABI U CPENCTBA HX
perieHus

3Hars mpoOIieMsl B CBOEH
NIpeAMETHOM 00nacTH,
METOJBI ¥ CPEJICTBA UX
perenuns

YMeTh BEIOHPATH METOMIBI
U CPEJCTBA peIleHus
mpobneM B croei
IIpeIMETHOH 00IacTu
Brnanets naBbikamu
BBIOOpA METOMOB H
CPEeJICTB PeIleHUs
IIpobnem B CBOEH
IIpEIMETHOH obmacTu

OIIK-2

Crioco6HOCTE  HCIONB30BATH  PE3YNIBTaTHl  OCBOCHMS

AUCHUIITAH NIPOTPaMMBbl MaruCTparyphl

3HaTh AUCHUIIHHEL
IIPOrpaMMEI
MAarucTparypbl

YMeTh UCIOIB30BaTh
3HAHUS JUCHHATUIMH
IPOrpaMMBbI
MAarucTparypbl B CBOECH
NPEeIMETHOH 00J1acTH
Bmaners naBsixamMu
BBIOOpA 3HAHMIM U3
JUCUUILIMH IPOTPAMMEI,
HEOOXOIHUMBIX IS

CornacoBaHa Ha noptane Ne 12434




BBINTOJIHEHNS paboT B
CBOE€H IIPEMETHOM
obmactu

OIIK-4

Cnoco6HOCTE CaMOCTOSTENHHO npuobperars U
HCIIONB30BaTh B IIPAKTHYECKOM JIESTETBHOCTH HOBEIE

3HAHHUA M YMEHHS B CBOESH IpeaMeTHOH obnacTu

3HaTk IpeIMETHYIO
o0Jacth

YMeTh caMOCTOATENLHO
npuoOperars 3HAHUS,
YMEHHUS U HaBLIKU B
CBO€H IIpeIMETHOM
obnactu

Bnaners maBeikamu
HCIIOJIb30BaHUs B
NIPaKTHYECKOH
JEATENBHOCTH HOBBIX
3HAHUH U yMEeHHH

OIIK-5

['otoBHOCTE OQOPMIATH, HPENCTABIATH, JOKIANBIBATE H
ApryMEHTHPOBAHO 3alIUINATh PEe3yIbTaThl BBIIOJHEHHOM
paboTEl

3HaTh METOABI
oopmneHns u
NpeACTaBICHUS
pe3ynbTaroB
BBIITOJTHEHHBIX paboT
YMeTh NOKIagbIBaTh U
apryMeHTHPOBAHO
3allUIIaTh pe3ynbTarTsl
BEIIOJIHEHHOH paboTsI
Branerr mapsikaMu
odopmnenus,
HIpeCTABICHUA
DPE3YIBTaTOB
BBIIOJIHEHHOH paboTHI

IIK-1

ToroBHOCTE GOpMyIHpPOBaTH LETM ¥ 33Ja9d HAYYHEIX
HCCIICOBAaHUNA B COOTBETCTBHH C TEHIACHIMSIMH W
IIEePCHEKTUBAMHU SIIEKTPOHHUKU u
HAHODJIEKTPOHKKH, a TAKXKE CMEXHBIX 007acTe HayKu u
TEXHUKH, CIIOCOOHOCTH 00OCHOBAHHO BEIOUpaTh
TEOPETHUYECKHE M SKCIIEPUMEHTAIBHBIE METOJBI M CPEIACTRBA
petenns: chOPMYITHPOBAHHBIX 38134

Pa3BUTHA

3Harh TEHACHIUN U
[ICPCIEeKTHBBI PA3BUTHS
JNEKTPOHUKH H
HaHOJIEKTPOHUKH, a
TaKKe CMEXHBIX
obnacTell HayKu B
TEXHUKH

YMmets popMyTHpoBaTh
LT U 3a/1a9d HayIHBIX
HCCIIE0OBaHHH,
000CHOBaHHO BEIOHpATh
TEOPETUUECKUE H
IKCIICPUMEHTATIBHEIE
METOHBI K CPECTBA
pereHust
chopMyTHPOBaHHBIX
3aza4y

Brnagerrs HaBbIKaMH
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BEIOOpa
9KCIICPHMEHTAJIBHBIX
METOJIOB H CPEJICTB
peIeHns
chOpMyIHPOBAHHBIX
3aa4

IIK-3

ToroBHOCTE OCBamBaThH OPHHOUIIEI  IUTAHUPOBAHHSA U
MCETOABI  aBTOMATH3allMA  SKCICpHMEHTa Ha OCHOBE
I/IH(l)OpMaHI/IOHHO—I/ISMCpI/ITEJIBHLIX KOMIIIICKCOB Kak
CPEACTBA NOBBIIICHUS TOYHOCTH U CHHKECHUS 3arpar Ha €ro
OBJIaICBaTh  HAaBLIKaAMHU

IIpOBeACHUE U3MEpeHuii B
2

peaJIbHOM BpEMCHHU

3HAaTh UPUHITATIE]
IUTAHUPOBAHUS U METOMIbI
aBTOMATH3AIHH
3KCHIEPUMEHTA

YMeTs oBNaneBars
HaBBIKAMH U3MEpEHU B
pEaIbHOM BpEMEHH,
MeTOomaMu
aBTOMAaTH3AIHH
SKCIIEpPUMEHTA

Brnanets HaBbIKaMu
ITaHAPOBAHMSA 1
HU3MEPEHUH B peabHOM
BpeMEHHU

IIK-4

CmocoOHOCTF K OpraHusalme = u
OKCHEPUMEHTATRHBIX  HCCIENOBAHUE C
COBPEMEHHBIX CPEICTB K METOMIOB

IIPOBEICHHUIO
[IpUMEHEHHEM

3HaTh TEXHONOIHIO
NIpOBEACHUS
SKCIEPUMEHTAIBHBIX
HUCCIIEOBaHHUH C
[IPUMEHEHHEM
COBPEMEHHBIX CPEACTB B
METOMIOB

YMeTh OpraHu30BEIBATE
SKCIEpUMEHTAJILHEBIE
HCCIIEeOBaHHSA C .
IIpUMEHECHHEM
COBPEMEHHEBIX CPENICTB U
METOHO0B B CBOEH
IpeaIMeTHO# 00acTu
Bragers HaBrikamm
SKCIIEPUMEHTAIBHBIX
HCCJIEIOBaHUil B CBOEH
peaMeTHOH

e TENbHOCTH

I1K-6

CrnocoGHOCTE  aHANM3UPOBAaTH  COCTOSHHUE Hay4HO~

TEXHAYECKOH HpoOieMbl IyTeM moxbopa, M3ydeHHS |
aHa/In3a JIMTEPAaTYPHBIX U NaT€HTHLIX HCTOYHUKOB

3HaTh METOMbI IIOKCKA
HayYHO-TEXHUYECKOM
JIUTEPaTyPEI ¥
MaTeHTHBIX HCTOYHUKOB
VYMeTs aHaJIM3UPOBAThH
COCTOSIHHE Hay4dHO-
TEXHUYECKOH mpobiieMbl
B CBOEH NMpeIMETHOR
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obmactu

Bnaners HaBEIKaMu
aHaJIM3a JIMTePATyPHEBIX
¥ HaTEHTHBIX
HCTOYHHKOB

2  Peanmsanus KoMmeTeHHii

1 Komunerenuus OK-1 - Crioco6HOCTS HCIONB30BATH MHOCTPAHHBIA $3BIK B IIPOodeccHOHanbHOM
coepe.
[ OpMHUPOBAHKSA KOMITETCHIMH HEOGXOZUMO OCYINECTBHTH DS 3TaloB. DTAIbI bopmupoBaHus
KOMIICTCHIINH, TPHMCHSEMBIE UL 3TOr0 BHABI 3aHATHH, M HCIONb3yeMBbIE CPEICTBA OLECHHBAHMS
[IpENICTaBIICHEI B Tabmue 2.

Tabauna 2.— Itansr popmuposanus komnerenunn OK-1 u HCII0JIb3YyeMbl€e CPEeACTBA OeHUBAHUSA

1. Cocras 3uarnb Ymern Baapern
. VYMeTh 0CyIecTBIATE
3HaTh HHOCTPAHHEI
IIEPEBOBI TIUTEPATyPEI
S3BIK JUTA TIEPEBOZA U p PaTypeI, Braners HaBbIKamu
Copnep:xanne 31anos . odopmieHne pedeparos, [EePEeBO/Ia, HAMHCAHU
HaIIMCaHus crarei . 8
crarei pedeparos, crarei
OCTOsATENbHAS
Cavocto CaMocrosTensHas
pabota CamocTosiTensHas pabora
Buae! 3anarai pabora
CobecenoBanue ¢ CoblecenoBanue ¢ Cobecenosanue ¢
PYKOBOZHTENEM OT PYKOBOIHTENIEM OT PYKOBOZHTEEM OT
Hcnonns3yembre npenupustus. Otaer o | npemnpustus. OTUYeT 1Mo npennpusatast. Oruer
cpeacTBa OUEHUBAHUA MIPaKTHKE. 3alIATa MpaKkTUKe. 3amuTa 110 IpakTUKe. 3aluTa
oT4eTa. oT4era. OTYeTA.
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2 Kommerenmusi OK-2 - Crioco6HOCTE HCIIONB30BATh HA IPAKTHKE YMEHHS ¥ HABBIKH B OPraHU3alHH

HCCJICAOBATECIbCKUX U IPOCKTHBIX pa60T, B YIIPABJIICHUH KOJIJICKTHBOM.

Jnst GpopmupoBaHus KOMIETEHIHH HEOOXOIMMO OCYIUECTBHTH DSl OTaloB. JTambl (OPMHUPOBAHHS

KOMIICTCHIUY, NPUMEHICMBIC I 3TOI0 BUHJIBI 3aHﬂTHﬁ,

IpeJCTaBIIeHb] B TabmwIe 3.

H HCIOJB3YEMBIC CpPEACTBA OLCHHBAHUA

Tabumua 3— dransi Gpopmuposanns komnerenuun OK-2 u Mcnoib3yeMbre CpPeACTBA ONEHHBAHMS

2. Cocras

3HaTEL

YMmers

Baapers

Conepxanue >Tanos

3HaTh TEXHOJIOTHA
OpraHu3aIiuy
HUCCIICAOBaHUHA 1
IIPOEKTHBIX paboT

VYMeThb uCIonp30BaTh Ha
IIPAKTAKE METONBI
OpraHu3anuu
HUCCIICAOBaHHH U
IIPOEKTHBIX paboT

Brianets HaBBEIKAMH
OpraHu3ainu
HCCJICAOBaHUHI H
IIPOEKTHEIX paboT,
HaBBIKAMH YIIPaBIICHHS

KOJUICKTHBOM
CamMocrosarensHas
CamocTosTenpHas
pabora Camocrositenbuas a60Ta
Bunbr zauaTuit pabota p

Hcnoaszyembie
CPEACTBA ONEHHBAHHSA

Cobecenoranue ¢
DPYKOBOIUTENIEM OT
npepnpusatis. OTYer 1mo
IIPaKTHKE. 3aIuTa
oT4eTa.

CobecenoBanmue ¢
PYKOBOIHTEIEM OT
npexnpuatas. OT9eT o
HpaKTHKe. 3aIura
oTgera.

CobecenoBanue ¢
PYKOBOIHTENEM OT
npennpusitia. OTuer mo
IIpaKTHKe. 3arura
oT4era.

3 Komnerennusa OK-3

[0TOBHOCTB K aKTHBHOMY OGITIEHMIO C KOJLTEraMH B HAayYHOH, IPOU3BOACTBEHHON M COIHATIHLHO-
00mecTBeHHOI cdhepax AeqaTenpHOCTH
st GopMEpOBaHUsS KOMOETEHIMH HEOOXOTAMO OCYIIECTBUTD PN 3TaloB. OTalbl (HOPMHUPOBAHUS

KOMICTCHIUH, IPHMEHSIEMBIE IS 3TOrO BHJBI 3aHATHH U HCIIONB3YEMBIC CpPEACTBa OLECHUBAHUSI

IpenCcTaBiIeHs! B Tabmuue 4.
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Ta6smua 4 — Iranel popmuposanns kommnerenuuu OK-3 u HCII0JIb3yeMble CPEACTBA OCHUBAHUSA

3. Cocras 3uare YMmerh Buagers

3Hark cnocobb!

YMeTEL HCIIONB30BaTh
OOIEHNs C KOJUIEraMH B

CII0CO0B! OOIEHUS B

Conxep:xanue HayqHOH N
P 5 ) NIPAKTHYECKOH Brnaners HaBbIKAMEU

ITANOB NIPOM3BOICTBEHHOM aKTHBHOTO OOITICHH

JeSTETBHOCTH
cepax neaTeBHOCTH
CamocTosTenbHast C
aMOCTOSITENIbHAS
pabora CamocTosTensHas 5
Buasi 3ansruii pabota pabota

CobecenoBanue ¢

Cobecenonanue ¢
PYKOBOZHTEIEM OT

Cobecenosanue ¢

Hcnoap3yemble PYKOBOIHTEIIEM OT PYKOBOAHTENEM OT
npennpustusg. OT4eT 0o
cpencTBa npennpustud. OTyer 1o MpaKTHKe. 3amuTa npegnpusaTas. OT4yeT mo
OUEHUBAHUSA TIpaKkTHKe. 3anfura P omé’ra TIpaKTHKe. 3alura
oTdYeTa. ’ oTUeTa.

4 Komnerenuust OK-4 - Crioco0HOCTh aIauTHPOBATHECS K U3MEHSIOIIMMCS YCIOBHSM, TEPEOIIEHUBATE
HaKOILJICHHBIH OITBIT, aHATM3UPOBATH CBOM BO3MOYKHOCTH.

Jns dopMupoBaHUs KOMIETEHIMH HEOOXOAMMO OCYIXECTBHTH pPsSI OTamoB. OTambl (HOPMHpPOBAHHS
KOMIICTCHIIMH, IPHMEHAEMBIE OIS 3TOT0 BHUMABI 3aHATHH K HCHIONB3yeMBbIE CpPEACTBA OLEHUBaHHs
HpeCTaBIeHb B TabauIe 5.

Tabauuna 5 — Irane! dopmuposamnsa komnerennua OK-4 u ucnoan3yemsele cpeicTBa ONeHUBAHUS

4. CoctaB 3Harep Ymern Baagers
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3Hars METOIE!
aJarTauy K

YMeTs nepeoneHuBars
HAKOIUJICHHBIN OIIBIT,

Braagers HaBbIKaMu
afanTaluy K

HU3MEHSIOMMMCS aHaNU3uPOBaTh CBOH
Coaepkanue Tanos it p 3MEHSTOIIIMCS
YCIOBHAM BO3MOXHOCTH —
CamocrosTespHas
CamocrosTensHas
pabora CamocrosrencHas pabora
Bunwi 3anaTuii pabora

Hcenonb3yemepre
CpeIcTBA O CHHBaHHUA

CobecenoBanue ¢
DPYKOBOIIUTENIEM OT
npennpusTus. OTYeT mo
IIpaKTUKe. 3ammuTa
oTyera.

CobecenoBanue ¢
PYKOBOIHUTENEM OT
npennpustus. OT9er 1o
IIpaKTHKE. 3aluTa
oT4eTa.

Cobecenonanue ¢
PYKOBOAXTEIEM OT
npeanpusaTas. OT4er mo
IIpaKTUKe. 3aIiuTa
oryera.

5 Komnerenuns OTIK-1 - Coco6HOCTS IOHUMATH OCHOBHBIE TIPOGIEMBI B CBOEH IIPEAMETHOIH
00nacTH, BRIOUPATh METOLBI H CPEJICTBA HX PELICHHS

Jns dopMupoBanys KOMOETEHIIMH HEOOXOIMMO OCYLISCTBUTHL PsJT 3TaroB. JTanbl (HOpMHPOBAHUL
KOMIICTCHIWY, TPUMEHAEMbIE IJIsi 3TOTO BHIBI 3aHATUA M HCIIONB3yeMBIE CPENACTBA OLEHMBAHHS
IpecTaBiIeHb! B Tabnuie 6.

Tabanua 6 — Irans: popmuaposanns xomnerenuuu OIIK-1 1 HCHob3yeMble CPeACTBA OLEHHBAHHS

5. Cocras 3HaTh VYmers Baagers
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Conep:xanue 3Tanos

3HaTh mpoGIeMs! B
CBOCH IIPEAMETHOMH
00nacTH, METOEI U
CPENCTBA UX pElIeHHS

VYMeTh BBIOHPATH METOMBI
U CPEACTBA PEUICHHS
pobieM B cBoek
IpeaMeTHOH obacTu

Brnaners HaBbikamu
BBIOOpa METONOB U
CPEACTB pelleHUs
npo6iemM B CBOeH
OpeAMETHOH obnactu

Buasl 3anamit

CaMmocrosrenbHas
pabora

CaMmocrosTenpHas
pabora

CamocrogrenpHas
pabota

Hcnonnzyemere
CpeIcTBa OLEHHBAHUSA

Cobecenoranue ¢
PYKOBOAUTENEM OT
apegnpuaTast. OTaeT mo
IIpaKTHKE. 3amuTa
oTd4era.

Cobecenorantuie ¢
PYKOBOIUTEIEM OT
npeaupusTas. OTIeT o
TIpakTUKe. 3alnura
oTYeTa.

CobecenoBanue ¢
PYKOBOIHUTENEM OT
npeanpusaTis. OT4er mo
MPaKTUKE. 3aluTa
OTYeTa.

6 Kommnerenuusa OIIK-2 - CniocoGHOCTE HCIIOIB30BATH PE3YIIBTATE OCBOEHHUS TUCIHIIIME IPOrPAMMBI

MarucTparypsl.

st GopMHpoBaHus KOMIETEHIHH HEOOXONMMO OCYIIECTBATb Dsi STAloB. JTambl (OPMHUPOBAHES

KOMIETCHUMH, IPHMEHAEMBIE i1 3TOrO BHABI 3aHATHU U HCIOJNB3YEMBIE CPeACTBaA OUCHHBAHUA

IpencTaBiIeHsl B Tabnuie 7.

Tabauua 7 — Iransl popmupopanns komnerenuun OITK-2 u ucnosb3yemble cpelcTBa OLeHHBAHUS

6. Cocras

3uare

Ymers

Buaagerns
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3HAaTh IUCHUIIINHEI

VMeTE HUCIIONB30BaTh
3HAHUS JUCHUIUIAHEI

Bnaners HaBpIKaMu
BbIOOpa 3HaHUH U3

IIPOTpaMMBbI AUCHUIIIIAH
MarucTparypsl IIpOrpamMMeL nporpamMMmel,
Coneprxanne sranos patyp MarucTparyphl B CBOCH HEOOXOMUMBIX JIJIS
HpeIMETHON 06IacTH BBINIOJIHEHHS padoT B
CBOEH IIpeaMETHOR
obmnactu
Camocrosarenpaas
© CamocrositenbHas
pabora CamocTosrensHas pabora
Bunwr 3anarui pabota

Hcnonp3yemsie
CPECTBA OLlCHUBAHHSA

Cobecenoranue ¢
PYKOBOZIUTEIIEM OT
HPEALIPHSATHS ¥ OT
kadenpsr. OT4eT o
MIPaKTHKE. 3aluTa
oTdYera.

CobGecenosanue ¢
PYKOBOIHTEJIEM OT
IPEALIPUATHS ¥ OT
kadenpsl. Otuer 1o
IIpaKTHKe. 3aImuTa
ordgera.

CobGecenoBanue ¢
PYKOBOTUTENIEM OT
HIPEAIPUATHS X OT
xadenpsl. OTuer no
NpaKkTHUKE. 3aImuTa
oTyera.

7 Kommerenmus OIIK-4 - Cioco6HOCT CaMOCTOSTEILHO IpHOGPETaTh U UCIIONb30BATh B
IpakTUYECKOH NeATeIbHOCTH HOBBIE 3HAHHS M YMEHHS B CBOEH IPeIMETHON 06/1acTH

Hist GOpMHEPOBAHMSA KOMIIETEHIMH HEOOXOTHMO OCYIIECTBUTD psad 3TamoB. OTanbl (OPMHPOBAHMS
KOMICTCHIMH, NPUMCHSEMbIE IUIA STOTO BH/BI 3aHATHH, M HCIONb3yeMBIE CPENCTBA OLCHUBAHHS

IIpeICTaBIeHbI B Tabmuue 8.

Ta6mana 8 — STaner popmuposanus xommerenuun OINK-4 1 HCHOJIb3yeMble CPEeCTBA ONeHUBAHMS

7. Cocras

3HaTh YMmers Baaners
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YMmeTs camocT
3HaTh NPEIMETHYIO OATENBHO
06HaCTB HpI/IO6peTaTB 3HAHH, Bﬂaﬂ;eT}) HaBbBIKaMu
VMEHHS 1 HABBIKH B HCIIOJIB30BAHUS B
Conepxanne 3Tanos . . IPaKTUIECKOM
CBOEH MpeAMETHOM
- JEATEIBHOCTH HOBbIX
o0Jract o o
3HAHUH U yMeHui
CamocrosrensHas C
aMOCTOSITENbHAS
pabota CamocrosTensHas 6
Bune! zausrui pabota pabota
CobecenoBaune ¢
Hcnons3yembre Oruer 1o mpaxTuke. 3amuTa oT4eTa Ho
PYKOBOZHTEIEM OT
CpPeICTBa OleHUBAHUSA MPAKTHKE.
HOPEIPHATHL H OT
KadenpbL.

8 Kommnerenuust OIIK-5 - ToToBHOCTE 0OPMIATE, IPENCTABIATS, NOKIAIBIBATE, H APIYMEHTHPOBAHO
3aLIHINATh PE3YIIbTAThI BEIIOIHEHHON paboThl

Hna ¢GopMHpOBaHHSA KOMIETEHIMH HEOOXOIUMO OCYIIECTBHTEH pan sranoB. Otanbl (HOpMHUPOBAHHSL
KOMIICTCHIIH, [PUMEHSEMbIE [UI1 JTOrO BHJABI 3aHATUH M HCIONB3yeMble CPENCTBA OLCHWBAHUS
MpeACTaBIeHBI B TabmwmIle 9.

Tabmuaua 9 - Iranel popmuposanns komnereHuun OIIK-5 u uenois3yemble cpeacTBa Ol EeHHBAHHS

8. Cocras 3nare Yvmers Baagers
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Co;lepmalme 3TanoB

3HaTh METOBI
oopmIeHHS 1
TIpECTABICHHUSI
Pe3yIbTaToB
BBIIIOJIHEHHBIX paboT

VYMeTs noKIIaNBIBATE, U
apryMEeHTHPOBAHO

3alIMIIATE PE3YIBTATEI
BEIITOJIHEHHOH paboTs!

BnageTs HaBBIKAMU
odopmiIeHH,
TIPENCTaBIICHU
pe3yaBTaToB
BBIIIOJIHEHHOM paboThI

Buanl 3ansaTHi

CamocrogrenpHas
pabora

CamocrosrenpHas
pabota

CamocrogrenpHas
pabora

Hcnoan3yembie
CpEeICTBA OLlCHIBAHHA

Cobecenosanue ¢
PYKOBOIHUTENEM OT
IPEANIPUALTHS U OT
kadenprl. Otuer o
NpaKTHKE. 3aluTa
oTgera.

Cobecenosanue ¢
PYKOBOAUTENIEM OT
IPEeIIPUITHS U OT
kadenpsl. Otuer o
NIpaKTHKe. 3aIuTa
oT4eTa.

CobecegoBanue ¢
PYKOBOIHUTENEM OT
TIPEIIPUATHS ¥ OT
Kadenpsl. Otuer o
NIpaKTUKe. 3amuTa
OT4YeTa.

9 Kommnerenuns ITK-1 - ToToBHOCTE GOPMYIMpPOBATH NN ¥ 3a1a4H HAYyYHBIX HCCIIEI0BAHMI B
COOTBETCTBUH € TCHICHIMAMHE U [IEPCIIEKTUBAMH PA3BUTHS SIEKTPOHHUKY ¥ HAHOIIEKTPOHUKH, 4 TAKIKE
CMEXKHBIX 00I1aCTell HAYKH M TEXHUKH, CIIOCOGHOCTh 0G0CHOBAHHO BHIGMPATh TEOPETHIECKHE U
SKCTICpHMEHTAIbHbIE METOIB! M CPEACTBA PEHICHNS cHOPMYINPOBAHHEIX 3a/1ad.

Hst GopMHUpPOBaHHA KOMIETEHIHH HEOOXOMMMO OCYINECTBHTH PSI OTANOB. DTANbI dbopmupoBanws

KOMIICTCHIMH, [PUMEHACMBIC I 3TOTO BHIbI 3aHATHH, W HCIOJB3YeMBIE CPENCTBA OLICHUBAHUS
npezcTasieHs! B Tabmuie 10.

Ta6mana 10 — Iraner popmuposanus kommerennuu [IK-1 HCII0JIb3yeMbI€ CPEACTBA ONleHHBAHHA

9. Cocras

3uars Ymern

Buapers
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3HaTh TEHACHIINY U

YMeTh hopMyIHpoBaTh

Bnaners HaBpikamu

Hcnonb3yemple
cpeJIcTBa OlleHUBAHHS

pabot. Cobecenosanue
C PYKOBOITHUTEIIEM OT
npegupusatas. OTder mo
[IpaKTHKE. 3alnuTa
oT4era.

PYKOBOZIHTEIEM OT
npeanpusaTas. OT9eT mo
IIPaKTHKE. 3amura
oT4era.

HEPCIICKTUBLI Pa3BUTHS | LENH U 3339 HAyYHBIX BEIGOpa
JNMEKTPOHMKH U HCCIEeOBaHNH, SKCIEPUMEHTATBHEIX
HAHOJEKTPOHUKH, a 000CHOBAaHHO BHIOMPATH METOIIOE | CpelCTs
pereHus
TaKKe CMEKHBIX TEOPETHYESCKHUE U
~ chopMyTHPOBaHHEIX
Co):(ep;lcaﬂne 3TanoB obnactei HayKHn A IKCIICpUMCHTAILHEIE 3amaq
TEXHUKH METOMBI U CPEACTBA
pelueHus
chOPMYNTHPOBAHBEIX
3a1ad
CamocrostenbHas C
aMOCTOATENbHASL
pabota Camocrosrensuas 6
Buab! 3ausaTurit pabora pabora
IInan ITnan Dpou3BOACTBEHHBIX ITnan
TIPOU3BOJACTBEHHEIX pabot. CobecenoBanue ¢ [IPOHU3BOACTBCHHBIX

pabot. Cobecemopanmue
C PYKOBOIHUTENEM OT
npennpuaTas. OT4er no
NpaxkTuKe. 3ammura
oTgeTa.

10 Kommerenuus ITK-3 - [0TOBHOCT OCBanBATh IPHUHIAIILI IUIAHAPOBAHUSA M METObI ABTOMATH3AIIAH
9KCIIEPHUMEHTA HA OCHOBE HH()OPMALIMOHHO-U3MEPUTENIBHBIX KOMIUIEKCOB KaK CPECTBA HOBBIICHHS
TOYHOCTH U CHYDKCHHS 3aTpar Ha €ro IIPOBEJCHHE, OBIaAeBaTh HABBIKAMU U3MEPEHHI B PEATLHOM

BpPEMEHHU

Jlist hopMHEpOBaHUA KOMIETECHIMH HEOOXOMMMO OCYLICCTBHTBH Psijl OTAmoB. DTambl (HOPMHUPOBAHHUS

KOMIICTCHIIMHU,

OPpUMCHACMBIC IJII 3TOIO BHIBI SaHS{THfI,

npencTaBieHbl B Tabnuue 11.

U UCIIOJB3YEMBIC CPEACTBA OICHWBAHUSI

Ta6auna 11 — 3tane! popmupopanus komuerenmun [TK-3 u ucrosibzyemble cpeacTsa ONeHHBAHUS

10. Cocras

3HaTh

Yvmern

Baaperns
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3HaTh DPUHIUIIEL
IUIAaHAPOBAHUS U
METOIB! aBTOMATH3AIIUH

YMeTh OBIIaZeBarh
HaBBIKAMH M3MEPEHHii B
pearbHOM BpEMEHH,

Branets HaBbIKaM#
IUTAHUPOBAHHUS U
H3MEPEHUH B peajIbHOM

BpeMeH’
Conepsxanne 3Tanos SKCHEPHUMEHTA METOIaMH p
aBTOMAaTU3alHK
JKCIIEpPHMEHTA
CamocTosaTensHas
CamocTosarensHas
pabota CamocrosrensHas pabota
Bunwl 3ausTuii pabota

Hcenosmbzyemeble
CpeACTBA OLEHHBAHMS

Cobecenosanne ¢
PYKOBOITHUTENEM OT
npennpustusa. OTueT 1no
[IpaKTUKE. 3alouTa
oTYeTa.

CobGecenoBanue ¢
PYKOBOIMTENIEM OT
npennpusaTug. OTyer mno
NIpaKkTHKe. 3anuTa
oTUeTa.

CobecenoBanue ¢
PYKOBOAHTENEM OT
npegnpusaTas. OTUeT mo
IIpaKTHKe. 3aIuTa
oTdYera.

11 Kommnerenuus ITK-4 - CriocoGHOCTS K OpraHU3alMK U IPOBEICHHIO 9KCIepHMEHTAIBHBIX
HCCIIEIOBAHUH C IPUMEHEHHEM COBPEMEHHBIX CPEACTB H METOIOB.

Jltst GopmupoBanus KOMIETEHIMH HEOGXOOMMO OCYMIECTBHTH DS JTAlloB. DTaITEI bopMupoBaHHs

KOMIICTCHIIMH,

IIPAMCHAEMBIC IUJISI 3TOTO BHUIBI 3aH$ITI/II71,

npeacTaBieHs! B Tabmie 12.

H HCIIOJB3YEMBIC CPEACTBa OICHHBAHUA

Tadmuna 12 — Jranst popmuposanns komnerennun [K-4 u HCIT0JIb3YEMbIE CPEICTBA OLeHHBAHUA

11. Cocras

3Hars

Yvmers

Baaners

Coaepxanue >Tanos

3HAaTh TEXHOJIOTHIO
TIPOBEICHUS
3KCIIEPUMEHTANBHBIX
HCCIeqOBaHHI C
MIPHUMEHEHHEM
COBPEMEHHEIX CPEICTB
U METOJIOB

YMeTh Opranu30BLIBATh
9KCTIEPUMEHTAJILHEIE
HCCIIEOBAHMUS C
IIpUMEHEHHEM
COBPEMEHHBIX CPEJICTB U
METOJIOB B CBOEH
IpeIMETHOH obnacTh

Brnaners naBeixamu
OKCIEPUMEHTATBHBIX
HCCIEN0OBAHUY B CBOEH
IpeMETHOH
AESITEIFHOCTH

CornacoBaHa Ha noptane Ne 12434




Buanl sansaruii

Camocrosrenbaas
pabora

CamocTosarenpHag
pabora

CaMmocTosTenpHas
pabora

Hcnoas3yembre
CPeICcTBA ONEeHUBAHIS

Cobecenopanue ¢
DPYKOBOIAMTEIEM OT
npennpustus. OTIer Io
HIpaKTUKe. 3amra
oTyera.

Cobecenoranue ¢
PYKOBOITHUTENEM OT
npeanpuaras. OTder mo
IpaKTUKE. 3auTa
oTyera.

CobecenioBanue ¢
PYKOBOIUTEIEM OT
npeanpustasg. OTuer no
IIpaKTHKE. 3aluTa
oT4era.

12 Komnerenuns ITK-6 - CriocoGHOCTE aHANMM3HPOBATH COCTOSHUE Hay4YHO-TCXHUYECKOH IpoOIeMBl

IyTeM NoA0Opa, H3yICHUS U aHANU3a JIMTEPaTyPHBIX U ATCHTHBIX HCTOYHHKOB.

Jnst GopMHUpOBaHMS KOMITETEHIMH HEOGXOIMMO OCYIIECTBHTH DS ITANOB. DTATIbI (bopmupoBaHus

KOMIOECTCHIHUH,

OPUMEHSEMBIC [JI1 9TOIO BHJABI 3aHATHIA,

IIpecTaBlIeHb! B Tabmme 13.

B HCHOJB3YEMBIC CpPCACTBa OLICHUBAHMUS

Tabanna 13 — Itane: popmuposanns Kommuerenmun ITK-6 1 Henob3yeMble CPeaCTBA OMEHUBAHUS

12. Cocras

3Hars

Ymvmers

Baaners

3HAaTh METOIBI ITONCKA

VYMeTh aHATH3HPOBATE

Bmaners nassixamMu

Hay4HO-TEXHUYECKON COCTOSIHUE HAayJHO- aHalu3a JINTePaTypHbIX
JIUTEPATYPHl U TEXHUYECKOH IIPOBIIEMEI 1 IIaTCHTHBIX
Conepaxanue sTanos NIaTEHTHBIX HCTOYHHKOB B CBOEH IpeaMeTHOH HCTOUHHKOB
obnactu
CamocTosTersRas CamocTtosTenpHast
pabota CaMocToATENbHAS pabora
Buani 3auarui pabora
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Hcnoab3zyembie

CobecenoBague ¢
PYKOBOIMTETIEM OT
npennpustad. OT9eT IO

CobecemoBaHue ¢
PYKOBOOMTENIEM OT
npexnpusataa. OTYer 1o
[paxTyKe. 3aluTa

CobecenoBaHue C
PYKOBOJUTEIIEM OT
npennpusTaa. OTyer mo
IpaKTUKe. 3aluTa

e[CTBa OIICHHBAHUS
CpeAcTEa oxt HpaKkTHKe. amuTa

oT4ycTa.

oT4era.

oT4ycTa.

1.Komnerennusa OK-1 - Crioco6HOCTh MCIIOIB30BaTh MHOCTPAHHBIH A3bIK B IPO(eCcCHOHaTBHOU chepe.

O6mue XapaKTepUCTUKH nokaszareneil u KPUTEPHCB OLICHMBaHM KOMIIETCHIIMY 10 dTallaM IpUBEIC

Tabmuue 14.

HEI B

Ta6muua 14 — Ofmue XapaKTePHCTAKH NoKa3aTesefi H KpUTEPHEB OMCHUBAHHMS KOMIETCHIMH o

ITANAM
TToxkazarenu 1
3uarh Ymers Baagers
KpUTepHH
O6nanaer O6nanaer IAama3oHoM
(baKTHIECKUME U NPAKTAYECKUX yMEHUM, Koutponupyet
N TEOPETHYECKUMU TpeOyeMBIX IS aboTy, IPOBOAUT
Orauyso (BBICOKHIT p peoy A paboty, 1P

oBEHb) 3HAHWIMM B IIpeeIax Pa3BUTHSA TBOPUIECKHUX OLIEHKY,
M u3ydaemoit o0nacTu ¢ peleHui, COBEPIICHCTBYET
IIOHUMAHHMEM TPaHMIL abcTparupoBaHus JercTBUS paboTel

TIPUMEHUMOCTH npobieM

3uaer QaxThl,

O6aaeT QUAna30HOM
NPaKTUYCCKUX YMEHMUH,

Beper
OTBETCTBEHHOCTH 32
3aBepIleHNe 3324 B

(noporoBelii ypoBeHb) OOIIMMY 3HAHUAMH

MBIMH JJIs1 BBIIIOJTHCHU S
IIPOCTBIX 3a1a4

.. IOPUBIIHAIIEL, IIPOIECCHI TpeOyeMBIX I
Xopomo (6a3oBpIii pHAI > 1P ’ pedy K HCCIICJIOBaHUY,
oOIIHe TOHATHS B peLIeHASA
YpOBEHB) . IIPUCTIOCA0NTUBAET
mpezesax u3yJaeMon OTIpeneneHHBIX
CBO€ ITOBEJCHUE K
obnacTth npo6ieM B 001acTH
00CTOATENLCTBAM B
HCCIIeIOBAHUA
pelieHr: IpodiaeM
O6nanaeT OCHOBHBIMH
VioBJIETBOPUTEIBLHO O6namaet 6a30BEIMU yMeHUAMH, TpeOye- PaboTtaer mpu npsMoM
HaOIIONCHUH

dopMyIHpOBKa [OKa3aTeNied ¥ KPUTEPUESB OLCHHBAHHA KOMICTCHIMI OK-1 npuBenena B Tabmuue 13.

Ta6auua 15 - XapakTepucTHKH 0Ka3aTe/ell B KpUTEPHEB ONCHUBAHNS KOMIIETCHIHH 110 STallaM

Tloxazarenu u
KpUTEepHH

3uaTh

Ymers

Biaaners
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3HaTh UHOCTPaHHBIH VYMeTs ocyecTBIsTh Brnanets HaBpikamu
. SI3BIK JUIS IIEpEBOA B NEepEBOARI INTEpATyprl, | [€PEBOIA, HAMMCAHMs
Otam4no (BbICOKHIT o ed i
HAIMCAHKA CTaTeil oopmienne pedeparos, craren
YPOBeHbB)
pedeparos, crareit
Bnaners HaBbkaMu
3HaTh HHOCTPaHHEIH VYMETh OCyIIeCTRIAT [IEPEeBOIa, HAIHCAHHUS
. SI3BIK JI IepeBoAa U IIePeBOBI JINTEPATyPEI pedeparos 1o Teme
Xopomro (6a3oBbIit - HUP
ypoBen) HalMCaHUA CTarel o U opopMIiIeHHE
Teme HUP pedepatos B coeit
IpeaMeTHOH obmacty
VaoBaersopurenpno | 3HAaTh HHOCTPAHHEIHR YMETB OCYIIECTBIATE Bragers npoctemu
(moporoBsIii ypoBenb) | A3BIK 15 mepesosa NIePEBOABI JINTEPATyPhI HaBBIKaMU TIEPEBOAA

2. Komnerennus OK-2 - Cnioco6HOCTS HCIIONB30BaTh Ha IPaKTHKE YMEHHUS ¥ HaBBIKH B OPraHH3aI[HN

HCCICHOBATCIbCKUX U ITPOCKTHBIX pa60T, B YIIPAaBJICHUM KOJLJIEKTHBOM.
O6IIII/IC XapaKTCPHCTHKY IOKa3arenei u KPHTCPHUEB OLICHUBAaHUSA KOMIIETCHIIMH 11O STaraM IIPUBCIICHBI B

Tadanne 16.

Tabmana 16 — Obmue XapaKkTepHCTHKH IOKA3aATeNeH H KPHTEPHEB OLMEHHBAHNS KOMIETEHLUM 110
TanaM

Iokasarenn n
3nare YMmern Baaners
KpUTepUH
Obnamaer OO0anaer guanazoHoM
(baxTHYECKUMH U IPaKTHIECKUX YMEHHIH, KorTpomupyer
- TEOPECTUYECKUMU TpeOyeMBbIX s aboTy, IPOBOAUT
OT1an4yHO (BHICOKHIM P peoy P Y> 1P
oBenp) 3HaHMSAMH B Ipeenax Da3BUTHUS TBOPYECKHUX OIIEHKY,
yp H3y4daeMoii obnactu ¢ PeIICHHMIA, COBEPIIEHCTBYET
IIOHHMaHHUEM TPaHuI] abcTparupoBanus IeHcTBUSA paboThI
IIPHMEHIMOCTH pobiem
bepet
O6amaeT quanazoHOM p
. OTBETCTBEHHOCTD 3a
3HaeT (GaxTwl, HIPaKTHYCCKUX YMEHHUH,
3aBepIICHIE 3a1a4 B
N IIPHHIUIIEL, TIPOIECCEI, TpeOyeMbIX Iis
Xopomo (6a30BbI1it HCCIICIOBAHUH,
o0Iue oHATHSA B peteHust
YPOBEHB) . npucrnocadiusaer
pefienax u3ydaeMoit ONpPEACIICHHBIX
OracTu npobieM B o0nacTu CBOC TIOBEACHHC K
0
p 00CTOSITENLCTBAM B
HCCIICIOBaHUA

pelIeHny mpobiaem

Obnamaer OCHOBHBIME
OGnanaet 6a30BEIMHE yMeHuAMH, Tpebye- PaGotaer mpu npsimom
OOIMMY 3HAHUAMHA MBIMH [UTS BBITOTHEHHUS HaGIONEeHU I

TIPOCTHIX 3a1ad

YnoBJieTBOpHUTEILHO
(TOpoOroBLIi ypoBEHD)

®opmyHpOBKa IOKazareslel B KpUTepreB oueHnBanus Komnerennud OK-2 npusenena B Tabmune 17.
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Tabmma 17 - XapaxkTepucTiHky nokasarteieil H KpUTEPHEB OLEHUBAHUSA KOMIETEHIIHH 10 dTANAM

Ilokazarenu u
KpHTepuH

3Harh

VYmers

Baagers

O1auaso (BbIcOKHIA
YPOBEHB)

3HAaTE TEXHOJIOTHH
Opragu3aluy
WCCIIEIOBAaHUN U
IIPOEKTHBIX paboT

YMeTh HCHOIL30BaTh Ha
IIPaKTHKE METOJIbI
OpraHu3aldu
UCCJIENOBaHMMI U
IIPOEKTHBIX paboT

Brnaners HaBpikaMu
OpraHu3aluu
HUCCIEIOBAaHUY K1
TIPOEKTHHIX paboT,
HaBBIKAMH
yOpaBICHUS
KOJUICKTHBOM

Xopomo (6a3oBbIit
YPOBEHD)

3HaTh 0a30BBIE
TEXHOJIOTHH
OpraHu3aIUu
HUCCIeNOBAaHUMN U
IIPOEKTHEIX paboT 1Mo
teme HUP

YMeThs HCHONB30BaTh Ha
IIPaKTUKE METOMEI
OpraHU3alIiu
HUCCIIEIOBaHUH U
IIPOEKTHBIX paboT B
CBOEH mpeaMeTHoi
obmacti

Briagets 6a30BeIMU
HaBBIKAMH
OpraHU3aIiu
HCCIIeIOBAaHUY U
IIPOEKTHBIX paboT I1o
teme HUP

YioBiersopureabrHo
(noporoBelii ypoBeHs)

3HaTh 6a30BLIE
TEXHOJIOTHH
Oprasu3aluu
HUCCIIEIOBAHUH 1
TIPOEKTHBIX paboT 110
teme HUP

YMeTh HCIIONIB30BaTh Ha
IIPaKTUKE HEKOTOPEIE
METOIBI OpTaHU3aIHN

HCCIIeIOBAaHUH 1
IIPOEKTHBIX paboT

Brnaners HaBbIKaMu
OpraHU3aIun
UCCIICNOBAHUN U
NIPOEKTHBIX padoT 110
KOHKPETHOM TeMaTHhKe

3. Kommerenunus OK-3 — ToroBHOCTE K aKTHBHOMY OOINCHHIO C KOJUIeraMH B HAaydHOH,
HPOU3BOJACTBEHHOHU U COIMAILHO-O0IECTBEHHOM cdhepax nesTelbHOCTH.
Ob61ne XapakTepHCTHKH [OKa3arenell i KPUTEPHEB OLICHUBAHMA KOMIIETEHIIHH IO 3TallaM TIPUBEIEHLI B

Tabmune 18.

Tabmana 18 — O6mue XapaKTePHCTHKH II0Ka3aTeNell B KPHTEPHEB OLeHABAHAS KOMITETEHIHH 110

JTanam

Ioxazarenn n

3HaTp Ymern Baaners
KpHTEpUH
Ob6namaer Obnanaer AuanazoHoM Konarponupyet
. aKTUYEeCKHMHI U IPaKTUICCKIX YMEHUH aboTy, IPOBOIUT
O1imaso (BHICOKHIM ¢ p ™ ’ p Y, P
oBeHp) TEOPETHUECCKUMH TpedyeMbIX IIst OIICHKY,
yp 3HAHUAMH B TIpejeax DPasBUTHS TBOPUECKHUX COBEPIIEHCTBYET

HU3y4daeMoi 00JacTH ¢

peleHui,

necTBus paboThl
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TIIOHUMAaHUEM I'paHHI]
IPpUMCHHUMOCTH

abCTparapoBaHms
mpobiaem

3HaeT (aKTh,

O6namaer Auana3zoHOM
NPaKTUYECKUX YMEHHH

>

Beper
OTBETCTBEHHOCTb 3a
3aBepIIEHUE 3a/1a4 B

., IIPHUHINIIB, TPOIECCH TpeOyeMBIX I
Xopomio (6a30BbIH PHHI » IPOI ’ peby A HCCIIEOBAHMH,
ypoBens) obIye ToHATUS B penieHus HDHCIOCAS
. ocabmuBaeT
Ipenenax u3yqaeMoi OIIpENETICHHEBIX ]I; o
CBOC IIOBEJICHUE K
obnactu mmpobnem B obnacTu A
00CTOATEIHLCTBAM B
HCCIIEIOBAHMUS
peleHnn npobiaeM
ObnagaeT OCHOBHEIMH
YaoBiierBOpUTEILHO Obnanaer 6a30BEIMHE yMEeHUsAMHE, Tpebye- Pabotaet npu npsimom

(moporoBsIit ypoBeH»)

OOIMMH 3HAHUSIMU

MBbIMY IJI4 BBIITOJIHCHUS
IIPOCTBIX 3a1a4

HaOIFOOEeHNH

®opMynupOBKa ITOKa3areneil i KpUTepueB olleHHBaHus Komnerennuy OK-3 mpuBeneHa B Tabnie 19.

Tabmma 19 - Xapaxrepucruku nokasareneii u KPHTEPHEB OLECHNBAHUSA KOMIETCHIUH 110 3TaANaM

Iloxkazareau u
KpHUTEpPHH

3uars

YMmern

Biiagerns

OT1au4HO (BBICOKHIA
YPOB€HB)

3HaTh COCOOEI
OOINEHHS C KOJIJIEraMH B
Hay4HOH,
IIPOU3BOACTBEHHOM
chepax mesTenLHOCTH

YMeTb HCIOAL30BATh
criocoObI 00IIEHUs B
IIPaKTUYECKOH
NIeATeNILHOCTH

Biagers HaBpIKamu
aKTHBHOI'O OOIIEHHA

3HaTh Ga30BBIe CIIOCOOBI

YMeTh UCIOIB30BaTh
6a30BsIe CIIOCOOB!

OOLICHHUS C KOJIETaMH B | OOILEHHA B
Xopomro (6a3oBbIii Hay4HOH, TIPaKTHYECKOH Brnaners 6a30BbIMU
YPOBEHB) [IPOM3BOACTBEHHON JeATEIbHOCTH IIPH HaBBIKaMH OOIIEHUS
chepax IesTenbHOCTH PeIIeHIH KOHKPETHBIX
3a1a4
3HaTh 0a30BBIE CIIOCOOBI
‘YMETh HCHOIH30BATH BiiafieTh IPOCThIMU
0OIIeHus ¢ KOJUIEraMu B
YnoBneTBOpUTEIBLHO 0a3oBble CIIOCOOBI HAaBBIKAMH OOIIEHUS B

(moporoBslii ypoBeHs)

IPOH3BOACTBEHHOM
chepe IeATeTPHOCTH

obmenns nmo reme HUP

IIPOM3BOACTBEHHOH
chepe

4. Komnerenmua OK-4 — CrrocoOHOCTh afanTHPOBATHCS K M3MEHSIOIIMCS YCIIOBUSM, IEPEOUECHUBATD
HAKOIUTCHHBIH OIIBIT, AHANM3HPOBATH CBOM BO3MOYKHOCTH.
OGImpe XapakTepHCTHKY ToKa3areNed H KpUTepHeB OLEHUBAHKSI KOMIIETEHIIUY 110 3TalaM IPUBEIEHE B

tabnune 20.
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s

- T aGmana 20 — OGuHe XapaKTePHCTHKN TIOKA3aTeNel i KpUTEPHED olleHUBAHHS KOMIIETCHIHH 110

Tanam
Hoxasatexs 3Harth Ymethb Baaners
KpHUTEpHH
Obnanaet O6nagaeT IUalta30HOM
(baxTHIECKUMH U IPaKTHYECKHX YMEHHUH, KouTtponupyet

. TEOPETHUCCKUMHU TpeOyeMBIX UL paboTy, IPOBOJUT

Oranano (sLICOKIH 3HAHUSAMHE B TIpeeax pa3BUTHSA TBOPYECKHUX OLICHKY,
ypoBeus) n3y4yaeMoi 06IacTH C pELICHMH, COBEPUICHCTBYET
MTOHMMaHUEeM I'PaHUIl abCTparupoBaHus ZecTBHSL pabOThI

OPUMEHHAMOCTH mpoOneM

O6namaeT quEana3oHOM

Beper
OTBETCTBEHHOCTb 32

3naeT axTsl, OPaKTHYECKUX YMEHUH,
HITHITBL, TIPOIECCHL TpeOGyeMBIX UL 3ABCPILICHHC 38/ B
. pU
Xopomo (6a30BbIi P ’ ’ HCCIIEI0OBAHUH,
obriue NOHATHS B pelueHus
YPOBEHbB) . nprcrocabnIuBaeT
npenenax u3ydaeMon OIpeIeTICHHBIX
CBOE MOBEICHHUE K
obnactu mpobieM B 061acTH
00CTOSATENBCTBAM B
HCCNEOBaHHUS
pEIIEHIHN TPoOIeM
O6nmagaeT OCHOBHBIMH
YaoBiaeTBOPHTEIbHO ObnanaeT 6a30BBIMH YMEHHAMH, Tpebye- PaGotaer mpy IpsaMoM

(1IoporoBblii ypoBeHb)

OOIIIMMH 3HAHHISIMHE

MBIMUY JJIsI BBITOJTHCHUA
IIPOCTHIX 3a/aq

HaOIIONECHUH

dopMyIHpOBKa MOKa3aTeNnell ¥ KpuTepres olleHnBanus kommnerenmy OK-4 npusenena s tabmune 21.

Ta6muua 21 - XapakTepHcTHKH N0Ka3aTe/ied i KpUTepUeB ONEHNBAHKS KOMIETCHIMH I10 STanam

ITokazarenn u
KpHUTepHn

3HaTh

Yvmersb

Baagern

Oraugso (BbICOKMIA
YPOBEHB)

3HaTh METOABI
afanTanuyl K
HU3MEHIIOMHIMCS
YCIOBUAM

‘YMeTh nepeoncHuBarb
HaKOIIJIEHHBIN OIIBIT,
aHaJIN3UPOBATH CBOH
BO3MOXHOCTH

Brnanmers HaBBIKAaMH
ajanTamyn K
M3MEHSIOIIIMCS
YCIIOBUSIM

Xopomio (6a30BbIi

3Harh 60a30BBEIE METOIBI
afanTanny K

YmMeTh nepeoneHuBarb
HaKOILICHHBIN OIIBIT,
aHaIN3UPOBATh CBOU

Biagers 6a30BBIMHU
HaBBIKaMHY aJaIlTallia
K A3MEHSIOMMMCS

A3MEHSIOMIUMCS BO3MO>XHOCTH B
YpPOBEHb) N YCJIOBHSM B
YCIIOBUSM KOHKpeTHOH obnacta "
TpeMETHOH 00J1acTH
ACATEIBHOCTH JeSITeIIEHOCTH
3uars 6a30Bble METOABL | YMETh IIepEOLEHUBATE
VnoBaeTBopHTEIbHO | ATANTAIAH K HAKOTUICHHBIH OIIBIT, BriazeTh npoCThIMH

(oporoBpiil YpOBEHD)

H3MCHAIONIAMC I
YCJIOBHSAM

aHAJIA3UPOBATh CBOU
BO3MOXHOCTH IJIA

HaBbIKaMH aJialiTaliuu
Ha IIPOU3BOJACTBE
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IPEAMETHON 00IacT
JeATETbHOCTH

5. Komnerenuma OITK-1 — CnocoGHOCTh MOHHMATH OCHOBHBIE npobneMel B CBOE# NpeaMETHO

061acTH, BEIGHPATh METO(BI U CPEJICTBA HX PELICHHUS.
Obmue xapakTepUCTHKY HOKa3aTee u KPUTCPUEB OLCHUBAHUS KOMIIETEHIIMH II0 TaraM [PHBEICHHI B

3HaeT (axThI,

OGnagaeT quanazoHOM
NPAKTHYECKUX YMEHUIH,

Tabmune 22.
Tabuuna 22 — O6mue XapaKkTepHCTHKH NOKa3aTe el i KpHUTEpHEB OLICHHBAHHA KOMIETCHIHH 110
Tanam
ITokazaremn u 3Har V; B
b MeTh
KPHTepHH TAnETH
Obnagaer O6nanaer auamnazoHoM
baxrrndeckumu 1 IIPAKTHUESCKUX YMEHMH, KorTpomapyer
. TEOPETHICCKIUMHU TpeOyeMBIX At aboTy, IPOBOIMT
OT1an4yHo (BHICOKHIA eop pEby A P Y IIPOBOA
ypoBenn) 3HAHUSIMH B mpefenax PasBUTHS TBOPYECKUX OILIEHKY,
u3y4gaeMoi obmactu ¢ peIneHMIA, COBEPIIEHCTBYET
[IOHUMAaHHUEM TPaHHIL abCcTparupoBaHus JeficTBrs paboTHI
TIPEMEHUMOCTH nipobieM
Beper

OTBECTCTBCHHOCTSD 3a
3aBCPUICHUEC 3a/1a4 B

N IPHHIMUIIEL, TPOIECCEH] TpeOyeMbIX Lt
Xopomro (6a3oBLIi pH > 1P ’ peoy HCCIICIOBAHHH,
o0IIue MOHATHA B peieHus
YPOBEHbD) . IpucrocabmBaeT
Ipeenax u3ydaeMoi OIlpeaeIeHHBIX
CBOC ITOBEJCHHE K
obnactu mpo0bieM B obnacTu
00CTOATENHCTBAM B
HCCIIEIOBAHMS
pemeHun npodieM
Obmnamaer OCHOBHBIME
YroBieTBOpUTEILHO Obnanaer 6a30BLIMH YMEHHIMH, Tpebye- Pabotaer mpu mpsimom
MBIMH JIJIS BBIIOJHEHHUS HabroneHuU

(noporoBslii ypoBeHs)

OOITHMH 3HAHUSIMUI

IIPOCTHIX 3a/ia4

®opmyMpoBKa MoKasaresel 1 KpuTepHes oleHuBanus komnerenuun OIK-1 npusenena B TaGmune 23.

Ta6auna 23 - XapakTepucTUKH IOKa3aTeell M KPHTEPHEB OLEHNBAHNSA KOMIIETEHIHH 0 3TANam

Ioxazarenu u
KpHUTepHH

3uarn

Ymers

Baagers

OrnuyHo (BHICOKHIA
YPOBEHb)

3HaTh IPOOIEMEL B

CBO€H NPEIMETHOM

0o0yacTH, METOMBI 1
CPeZICTBA UX PEIICHUS

YMeTs BEIOHpATH
METOIBI U CPEJICTBA
penieHns npodieM B

CBOEH NpeaMeTHOM
obnacTh

Bnaners naBblkaMu
BBIOOPA METOMIOB U
CPEACTB pereHus
npoGnieM B cBoeit

IIpeIMeTHOM obnacTu

Xopomo (6a30BbIii
YPOBEHB)

3uars 6a30BBIE
mpoOIIeMsl B CBOEHt

VMeTs BHIOHpars
0a30BbIe METOMIBI U

Bnagers 6azoBbemMu
HaBBIKaMH BBIOOpa
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IIpEeaMETHON 00NacTH,
METOJBI ¥ CPEeNICTBA UX
pelenus

CPENCTBa PEICHNA
npobieM B cBoeH
IIpeIMETHOM obnacTh

MCTOJZIOB ¥ CPCACTB

pemeHus npobiemM B

CBOEH IIPEAMETHOU
obmactu

YnosaersopureabHo
(IoporoBEIii ypoBeHD)

3uatk 6a3oBrIe
IpobIeMsl B CBOEH
peAMETHOH obnactu,
METOMBI U CPEACTBA MX
perenns

YMeTh BEIOHpATH
IPOCTHIE METOBI U
CpeJICTBA PEeIIeHUs

npobneM B cBoeH

TIPEAMETHOM 00IacTH

Bnaners npocteMu
HaBBIKaMH BHIOODA
METOZOB U CPEACTB
peleHns mpobiaeM B
CBOEH NIPEIMETHOM
obacti

6. Komnerennus OITK-2 — CiocoGHOCT HCIIONB30BATh PE3yIbTaThl OCBOSHUS AUCIUTIIAH NIpOrpaMMBI

MarucTparypabl.
OO1ue xapakTepACTHKH OKa3aTeNel i KPHTEPUeB OLICHUBAHHS KOMIIETEHITHE TI0 TAIIAM IIPUBEICH] B
Tabiune 24.
Tabamua 24 — O6mue XapaKTEPHCTHKH NOKA3aTeleil B KPATEPHEB OLEeHHBAHNS KOMIIETEHITHH II0
Tanam
Iloxa3zarenn u
3Harp Ymersb Baaners
KpHTepUH
Obnanaer O6nanaer nuanasoHoM
baxTIdecKuMy 1 IIPaKTHYECKUX YMEHUH, Konrpompyer
T p—— TEOPETUUECKUMHU TpeOyeMBIX JUIS paboTy, IpPOBOTUT
ypoBeHD) SHAHHAMH B pefienax PasBHTHS TBOPHECKHX OLIEHKY,
U3ydaeMoi obnacTu ¢ peleHnii, COBEPIIEHCTBYET
ITIOHHMAaHUEM I'paHHUI abcTparupoBaHus IeHcTBHA pabOTHI
IPUMEHUMOCTH npobiem

3naet haxTr,

Obnamaer auamnazoHom
IPaKTUYECKUX YMEHUIA,
TpebyeMBIX st

Beper
OTBETCTBEHHOCTH 3a
3aBepIIeHHE 33/1a4 B

(IOporoBLIii ypoBeHn)

OOIUMH 3HAHUSIMU

MBIMH IS BBIIOJHEHUA
TIPOCTHIX 3a/a4

. IPHUHINIEL, TPOIIECCHL
Xopomo (6a3oBbIii p > TIPON ’ HCCTIENOBaHHM,
OOII¥e MOHATHS B PeIICHHUS
YPOBEHb) N npucnocabnuBaer
npenenax u3ygaemMoit OIIPENENICHHBIX
CBOE IIOBEJCHHUE K
obnactu Ipo0IeM B 00J1acTH
06CTOSATENLCTBAM B
HCCIE0BaHHUS
permesnn npobieM
Obnagaer 0CHOBHBIMHU
YaoBjaeTBOpHTEILHO Ob6nanaer 6a30BbIMH YMEHHAMH, Tpebye- Pa6oraeT npu mpsamom
HaOIIONEeHu

dopMynupoBKa NOKa3aTesIell 1 KpUTEPHEB OIIEHMBAHHUS Komrerermun OITK-2 IpHBE/CHA B Tabmnute 25.

Tabanua 25 - XapakrepucTaku noxkasaresieii H KpHTepHEB ONEeHABAHMS KOMIIETEHIIHH 110 3TaraM

Ioxkaszarenu u
KPHTEpHH

3narn

YMmern

Baaners
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3HaTh IUCUUILIHHEI VYMeTs ucnonb3oBars Bragers HaBbIKamMu
IIporpaMMEI 3HAHUS JUCIIHIIINH BRIOOpA 3HAHHH 13
. MarucTparyphl [POrpaMMBI AUCHHILTHH
Otanauo (BeIcOKHii ., IpOrpaMMEbl
MarucTpaTrypsl B CBOEH ’
YPOBEHbB) 9 HEOOXOMHUMBIX IS
IpEeAMETHOM obnacTu
BBIIIOJIHEHUS paboT B
CBOEH ITpeMeTHON
obnactu
‘VYMeTh HCIIOIB30BaTh Biagers 6a3oBeiMu
3Hare 6a30BbIe 0a30BbIe 3HAHHS HaBBIKaMH BEIGOpa
X 5 JMCIVIUIHHEL JIACIATIINHEL SHAHUH U3 JIMCIATLTHH
opoio (dDazoBbIi
p ( IpOrpaMMel IIPOrpaMMEI TPOrpaMMBL,
YPOBEHbD) . HEOOXOTUMBIX JUIS
MarucTparypsl MarucTpaTyphl B CBOESH
3 BBLINIOJIHEHUS padoT B
TIpeaMETHOHN obnacTu CBOGH IpeaMeTHO
obnactu
VYMeTs HCHONb30BaTh
5 Braners 6azopsmvu
A30BEI
3HATb 6430BbIE © SHaHuA HaBBIKaMHU BEIGOpa
JUCUUILIMH TTPOrPaMMBbI v
HCIAILTHEEL porp 3HAHUH U3 JUCIMILTHH
YnoBnersopuresibHo MarucTpaTypel, IIPOTPaMMBi,
. IIpOrpaMMbl
(roporoBslii ypoBeHb) HEOOXOMUMEIE TSI HEOOXOIUMBIX IS
MarucTparypsl
PELICH S IPOCTBIX BBINOTHEHUS TPOCTHIX
sanad pabot B CBOEHt
IIpeMETHOH 00nacTu
7. Kommerenumms OIIK-4 - CmocoGHOCTE CaMOCTOATENBHO NpHOOPETaTh ¥ HCIONBb30BaTh B

MIPAKTHIECKON IEATENBHOCTY HOBBIE 3HAHMS M YMEHHS B CBOEH IIPEAMETHOM 00IaCTH.
Obmme XapakTepuCTHKH NIOKas3aTeNnell H KPHTEPUEB OLCHHBAHNS KOMIIETCHIIMA 110 TallaM IPUBEICHb! B

Tabnure 26.
Tabauna 26 — O6mue XapaKTepUCTHKH HOKa3aTe/Iell i KPUTePHEB ONEHHBAHMS KOMIICTeHIHH 110
TanaM
TToxazarenu u
3uare Ymerp Bnapern
KpHUTEpHH
Obnamaer Obnapaet auana3zoHOM
(haKTHIeCKUMU U [IPaKTHYECKUX YMEHHIA, Kontpomupyet
. TEOPETHIECKUMHU TpeOyeMbIX 1Jis aboTy, IPOBOIUT
O1anuno (BpICOKHT p peoy p %> 1P
oBeRb) 3HAHUSIMUE B Ipezenax Pa3BUTHSA TBOPYECKUX OIICHKY,
yp u3ydaemMoit obmactu ¢ peuIeHuit, COBEPILUCHCTBYET
TIOHUMAaHUEM TPAHHUIT abcTparupoBaHus neificTBHs paboTEI
NIPUMEHHUMOCTH rpobnem
beper

OO0namaeT quana3oHOM
OTBETCTBEHHOCTD 34

3naeT haxTel, MIPAaKTHYECKUX YMEHHUH,
HITHITBL, TIPOTIECCHL TpeOyeMbIX J1s 3ABCPIICHUE 33124 B
. IpH
Xopomo (6a3oBbIii p ’ ’ HCCIEIOBAHIH,
o01Iue MOHSITHS B pereHns
YPOBEHB) ., IpucnocabinBaeT
Ipenenax u3ygaeMoit OTIpe/IeIeHHBIX
Onactn pobneM B 001acTH CBOC TIOBE/ICHHE K
0
p 00CTOSTETBCTBAM B
HUCCIIEIOBAHUS

perIeHnn mpobiaeM
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O6amacT OCHOBHBIMHI

YoBJIETBOPUTENLHO O6nanaeT 6a30BHIMU yMeHusIMH, Tpedye- Pabotaet Ipd HPIMOM
(mopOroBbIil YPOBEHD) OOUIMH 3HAHUIMHI MBIMH JUISL BHIIIOJTHEHU A HaOMIONCHIH
[IPOCTHIX 3a1a4

DopMyITHpPOBKa IOKa3aTENl

Ta6muna 27 - XapaKTepuCcTHKY NoKa3aTeieil H KpUTEPHEB oue

elf ¥ KpUTEPHUEB OLCHUBAHISA KOMIIETCHINH OIIK-4 npusenena B Tabmuue 27.

HIBAHUA KOMIETCHIIHH 10 3TanaM

Iloxazaread U
KpHTEpHH

3uarTh

YMmerh

Baaners

O1nanyHo (BHICOKMI
YPOBEHbD)

3Harh IPeIMETHYIO
obnacTe

YMeTh CaMOCTOSTENBHO
npuobperarb 3HAHU,
YMEHUS U HaBBIKH B
CBOEH IpeAMETHOR
obacTi

BiiageTh HaBBIKAMHU
UCIONIL30BAHUS B
[PaKTHYECKON
ZIeSATENHHOCTH HOBBIX
3HAHUU ¥ yMEHUH

3HaTh IpeIMETHYIO

VMETH CaMOCTOSTENLHO
nprobperars 6a30BEIE

Braners HaBRIKaMU
HCIOJIb30BaHHS B

Xopomo (6a30BbIi 06IacTh SHaHM, yMCHUA H IPaKTHYECKOH
ypOBeHB) HaBBIKU B CBOEH NeATeTbHOCTH
IpeaIMETHOMN 001acTH 6a30BBIX 3HAHHH U
YMEHUH
YMETE CaMOCTOSITENBHO Braners mpOCTBIMU
3HATH TIPEAMETHYIO IprOOpETaTh 3HAHMSL, HaBBIKaMH
VioBaeTBOpHTEIHLHO HCTOJIb30BAHHS
o obnacTh YMEHUS ¥ HaBBIKH B
(oporoBbIii YpoBeHb) o6 HAaBBIKOB B
KOHKpeTHOH obnacTu IIPAKTHeCKOl
JeATEIIPHOCTH

8. Komnerennus OIIK-5 — ToToBHOCTE 0)OPMILITS,

3QIIUINATH PE3YJIBTAThl BBIIONHEHHOH paboThL.
O6uiHe XapaKTePUCTUKY [0Ka3areneil ¥ KpHTepHeB OLCHUBAHMs KOMIIETEHIIMH [0 STallaM IPUBE/ICHEL B

Tabiuuie 28.

peacTaBiATh, JOKJIanpIBaTh, ¥ apryMEHTHPOBAHO

Ta6auna 28 — Ofmue XapaKTePHUCTHKH MOKA3aTe/ el H KPUTEPHEB OLCHABAHUS KOMIIETCHIUH 110

JTanam

ITokazareaun u

3HaTh YmetTh Baagers
KpHTepHH
Ob6nanmaer O6nazaet quanazoHoOM
(haKTHYECKHMH U NPAKTHYECKUX YMEHHH, KonTpomupyer
. TEOPETHIECKUMHU TpebyeMBIX aboTy, IPOBOIUT
O1imuHO (BBICOKHI P pedy o P ¥, IPOBOL
oBEHb) 3HAHUAMH B IIpeesiax PasBHUTHUSI TBOPUECKHX OIIEHKY,
yp u3y4aeMoii 001acTu ¢ pelIeHuH, COBEPIICHCTBYET
IMOHMMAaHHEeM I'PaHUIl abcTparupoBaBHUs neictBus paboTHl
IIPHUMEHIMOCTH mpobnem
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Xopomo (6a3oBbIii

3naeTt daxrsl,
TIPUHIHIEL, TPOLECCHI,

O6mnanaer auanazonom
TIPAKTHYECKUX YMEHHIH,
TpeOyeMBIX i1

beper
OTBETCTBEHHOCTS 3a
3aBepIICHHE 33739 B

(moporoBeIii yposens)

OOIIMMH 3HAHUAMH

MBIMH [JIs1 BBIIOTHCHU A
IIPOCTHIX 3a1a4u

o0Imue noHATHS B peeHus HCCCIOBAHMH,

YPOBeHb) . npucnocabiusaer
[pefienax u3yvaeMoin OIIpEAETeHHEIX

CBO€ IIOBEJICHHE K

obiactu podiieM B obiacTi A

obcTosTenECTBAM B
HCCIECIOBAHMUS

PeleHuH mpobieM

Ob6nanaet ocHOBHBIMU
Ynos/ierBopuTEbHO O6nanaer 6Ga30BEIMH yMeHuIMH, Tpebye- Pa6otaet npu npsmom

HaOIIONeHUHN

DopMyHpoOBKa MoKa3saTeseit i KPHTEPHEB OleHIBAHMS xomnerenuun OIIK-5 npusenena B TaGiune 29.

Ta6auua 29 - Xapakrepueruku nmokaszareeii u KpHTEpMEB OLEHMBAHHUSA KOMIIETEHIUH 110 3TAIaM

IMokazarean n
KpHTepHH

3HarTh

YMmers

Baaners

OTmano (BuICOKMIT
YPOBeHb)

3HATH METOMEL
odopmienus u
IpeCTaBIeHUS
pe3yIBTaTOB
BEIIOJHEHHBIX paboT

YMeTs TOKIanEIBaTh, U
apryMeHTHPOBAHO
3al0UINATh Pe3y/IbTAThI
BEIIOJIHEHHOH paGoThl

Braners HaBbIKaMu
ohopmiteHus,
UpeACTaBICHHS
pe3ynBTaToB
BEITIOJIHEHHOM paboTHI

3Harh 6a30BBIE METOIIBI

YMeTh NOXIIaabIBath U

Brnanerrs HaBekamu

(moporoBeIii ypoBeHs)

BBIIOJIHEHHEIX paboT

odopmIiteHus 1 3aIHIIATE PE3YABTATHI IPCACTaBICHUSA
Xopomo (6asonbrii IPECTABIEHHS BBILOJIHEHHON PaboTHI Pe3yIBTATOB
YPOBEHB) BEIIOJIHEHHOU paboTEI
Pe3yNBTaroB
BBIIIOJIHEHHBIX padoT
3HaTh 6a30BbIE METOBI YMeTh TOKIaNbIBaTh H Branets HaBbIKaMu
odopmienns u 3aIIUINATE PE3YJIBTATEI IIPENICTaBICHUS
TIpeICTaBIEHHS BBINOHEHHOH paborer | MPOCTBIX PE3yIbTATOB
YnosaerBopureabHo BBIIIOJIHEHHOM paboTEI
pe3ynETaToB

9. Kommerenmusi IIK-1 — T'oToBHOCTE (OpMyNHpOBATH LENHM M 3aJaydl HAYYHBIX MCCIETOBAHHH B
COOTBETCTBHH C TCHICHIHUSMHU U NEPCIEKTHBAMU PA3BUTHS SIEKTPOHHKYM W HAHOIEKTPOHMKH, a TAKKe
CMEXHBIX OONacTedl HayKM H TEXHHKH, CIIOCOGHOCTh OGOCHOBaHHO BBIOMpPATh TEOPETHYECKHE H
SKCIEPUMEHTAIbHBIE METOIBI U CPEACTBA peleHus ¢chOpMyIHpPOBAHHEIX 33134
OO6mue XxapakTepUCTHKH HOKa3aTeNeH X KPHTEPHEB OLCHUBAHMSI KOMIETEHIIUH 110 3TalaM IIPHBEICHE! B

Tabmmne 30.
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Tabauna 30 — O0mue xapakTepHCTHKY NOKA3aTeIeH H KPUTEPHEB OLEHHBAHUS KOMIIETEHIUH 110

ITAnaM
Hoxazarenu u
3Hare YMmern Baagers
KpHUTepun
Obnanaer OOmazaer QuamazoEoM
(baxkTHYeCKMMHU 1 IPaKTUICCKUX YMEHHUM, KonrTpomupyer
. TEOPETHYECKHUMHU TpebyeMbIX Tid abOoTY, IPOBOIMT
Ot1imauo (BbIcoKmit P peoy P > 1D

oBeHb) 3HAHUAMH B IIpeJieiax Pa3BHTUSA TBOPUCCKHUX OIICHKY,
M u3ydaeMoit obmacTa ¢ pelienuit, COBEPIICHCTBYET
IIOHMMaHHEeM IPaHUI] abcTparupoBaHus JeHCTBUS paboTh

IIPMMEHUMOCTH pobiaeM
Bbeper
Ob6nagaer qUaNa3oHOM P

3uaer daxTe,
NIPHMHIMIIEL, TIPOIECCHI,

NPAKTHYCCKUX YMEHUH,
TpeOyeMBIX IS

OTBETCTBCHHOCTS 3a
3aBCPUICHHUE 3a4a4 B

Xopomo (6a3oBbIi HCCIICIOBaHUH,
obIue NOHATHS B perreHus
YPOBe€HB) . npucnocadIHBaeT
IIpenenax u3yqaeMoi OIpeAETIEeHHBIX
CBOE ITOBEJICHHUE K
obmacta npobieM B obaacTu
06CTOSTENBCTBAM B
HCCIICNOBaHMsA
pemeHun npobem
O6namaer OCHOBHBIMU
YroBiierBopuTennao Obnanaer 6a30BLEIMH YMEHuAMH, Tpebye- Paboraer mpu npsmom

(IOpOroBLIii ypoBeHs)

OOIUMH 3HAHUSIMH

MBIMH JJIsl BBIIOJHEHUS
IIPOCTHIX 32434

HaOmroneHun

DopmyIUpOBKa OKa3aTellell 1 KPHTEPHEB OLIEHUBAHKS KoMmreTerrma TTK-1 npHuBeneHa B Tabmune 31.

Tadmuna 31 - Xapaxkrepucrakn mokaszareeii u KPpHUTEpHEB OIEHUBAHNMS KOMIETEeHIHH 10 3TAIaAM

Hoxaszarenn n
KpHTEepHu

3narp

YMmers

Baaners

OTauuno (BuIcoknii
YPOBEHB)

3HaTh TEHACHUUN |
HEPCIIEKTUBEI PA3BUTHS
JIEKTPOHHUKH H
HaHOICKTPOHHKH, a
TAKKe CMEKHBIX
obnacreit HayKu H
TEeXHHKH

YMmets GopMmynupoBars
UeNM ¥ 331290 HayYHBIX
HCCIIENOBAHUH,
000CHOBAaHHO BEHIOMpATH
TEOPETHYECKUE U
IKCIIEPUMEHTAILHEIE
METO/IbI ¥ CPELICTBA
pelreHus
cOopMyITHPOBAHHBIX
3ajay

Bnaners HaBrIKaMu
BEIOOpa
IKCIIEPUMEHTAIBHEIX
METOZIOB U CPEACTB
pemeHus
chOpMYITHPOBAHEBIX
3a1ad

Xopoio (6a30Bblii
YPOBEHb)

3HaTh TEHACHIMY U
[IEPCIEKTUBE] Pa3BUTHS
3JIEKTPOHUKH H
HaHOBJIEKTPOHUKH

VYMmeTs popmynuposars
UENM U 3aJja9 HAYTHBIX
HCCIEAOBAHHI,
060CHOBaHHO BEIOHpAThH
TEOPETHYECKHE U
9KCIIEPUMEHTABHEIE

Brnaners 6a30B5mMu
HaBBIKaMH BBIOOpa
9KCIIEPUMEHTAILHBIX
METOZIOB U CPEACTB
pelIeHHS
chOpMYITHPOBAHHEIX
3ana4 1o reme HAP
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METOZHBI U CPENCTBA
perenus
copMynHuPOBaHHBIX
3axa4 o Teme HUP

YooBaerBopureabno
(IoporoBbIii ypoBeHs)

3HaTh TEHACHUNH
Pa3sBUTHS IEKTPOHUKH
Y HaHOIIEKTPOHHKH

VYmeTs popmynuposars
LIEJN ¥ 33Ja49H IPOCTHIX
Hay4HBIX
HCCIEIOBAHUH,
000CHOBAHHO BEIOMpATH
9KCIIEpPHMEHTAIbHEIE
METO/IbI ¥ CpeCTBa
PEIIeHHS TPOCTHIX
3aJa4 110 KOHKPETHOHU
teme HAP

Brapets naspixamu
BBIOOpA IIPOCTHIX
JKCIIEPUMEHTAIBHEIX
METOZOB ¥ CPEJICTB
pelueHus
chOpPMYyNHPOBAHHBIX
3a7a4 10 KOHKPETHOH
teme HUP

10. Komnerennus ITK-3 — [oTOBHOCTS OCBaMBATh IPUHIAITE! IUTAHAPOBAHUS M METOXbI ABTOMATH3AINH
OKCTIEPHMEHTA Ha OCHOBE HMH()OPMAIMOHHO-U3MEPUTEIBHBIX KOMILIEKCOB KaK CPEICTBA MOBBILICHHS
TOYHOCTH M CHIDKEHHS 3aTpar Ha €ro IPOBEICHHE, OBJA/EBaTh HABBIKAMH W3MEPEHUH B peabHOM

BpPEMEHH.
OO1mme XapakTepUCTUKH MOKa3aTeneil i KPHTEPHEB OLEHMBAHHS KOMIIETEHIIHH TI0 STAllaM PUBELCHBI B
tabmune 32.
Tabmuna 32 — O6mue XapaKTepHCTHKH NOKA3aTe/Iel U KPATEPHEB OLEeHHBAHHSA KOMIIETEHIIHH 10
Tanam
Hoxasarem n 3uare Ymern Buaagers
KpHTEpHH
Ob6nanmaer O6iraiaet AuanazoHoM
(daxTadecKkuMu 1 TIPaKTHYECKUX YMEHHUI, KorTpomupyer
" TEOPETUIECKUMHU TpeOyeMBIX IJisA aboTy, IPOBOIUT
Ormwano (sbrcoxuii 3HaHI/I§MI/I B IIpenenax paSBEITI/I}SII TBOPUYECKUX ’ ?lee}fxy,
yposenn) u3ydaeMoii obnmacta ¢ pemIeHuiH, COBEPIICHCTBYET
[OHMMaHKUeM TPaHuI] abcTparupoBaHus JeHCTBUS pabOThI
NIPEMEHUMOCTH npobiem

3Haer (axrol,

OO06mamaeT quana3soHoM
NPaKTHYECKUX YMEHUMH,
TpeOyeMBbIX LT

Beper
OTBETCTBEHHOCTE 32
3aBeplIeHHE 3a1ad B

. IPUHIAITEL, ITPOIECCHL
Xopomo (6a30Bbril P » TP ’ HCCIIENOBaHNH,
o0mue MoHATHS B peleHus
YPOBEHB) . N npucrnocadnuBaeT
npenen%x H3yJaeMoi 6p i TCHIEX CBOE MOBETEHHE K
mpobnem
obTacTH P - 00CTOATENHCTBAM B
HCCIIe
A pereHny mpodieM
ObmnaaeT OCHOBHBIMH
Yi0B/1eTBOPUTEIBHO O6nanaer 6a30BEIMH YMEHUAMH, Tpebye- PabGoTaer mipu IpIMoM

(noporosbiii ypoBeHb)

OO0IMMY 3HABUSIMH

MBIMH JUISI BBITIOTHCHHSA
MPOCTHIX 3a/1a4

HAOIIONEHIHA
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@opMyITHpOBKa IIOKa3aTeNiel B KpUTepreB oleHuBaHus komrerenuun IIK-3 npusegena B Tabuume 33.

Tabmaua 33 - XapakTepuCcTHKH NoKa3aTeseil 1 KPUTepHeB OLeHUBAHHSA KOMIIETEHIIHH 0 3TanaM

TToxazarenu u
KpHTepHH

3HaThL

YMmern

Baanern

OrngHo (BoICOKHI
YPOBEHB)

3HaTh IPUHIUIIEI
IUIAHUPOBAHUS U
METOJbl aBTOMATH3ALUH
SKCIIEPHMEHTA

‘YMeTh OBIIaeBaTh
HaBBIKAMH U3MEpPEHUU B
peaibHOM BPEMEHH,
MeToIaMu
aBTOMaTH3aIuH
IKCIICPAMEHTA

Brnanerr HaBbKaMu
IJJaHUPOBAHUS U
U3MEPEHUH B
peaabHOM BPEMEHH

Xopomo (6azoBbIi

3HaTh 0a30BBIE
TPHHIAIIBI
IUTAaHUPOBAHMA U
6a30BEIE METOIB!

YMeTh oBIaneBaTh
HaBBIKAMH U3MEpEHHUI B
pEabHOM BpEMEHH,
6a30BBIMH METONAME

Bragers 6a30BeIMHT
HaBBLIKAMH
IITaHUPOBAHMS 1

OBEHL 9
yp ) aBTOMAaTH3aNuH aBTOMATH3ALHH HA3MEPCHUH B
JKCIIEpUMEHTA SKCIEPUMEHTA peaIbHOM BPEMEHHU
3HaTh 6a30BBIE Brnanets npocteiMu
TIPUHITHAIIBT YMETh OBNIaAEBATE HaBBIKaMH
TUJIAHUPOBAHUS U
YnoBaeTBOPHUTEILHO ILIAHUPOBAHUS K TIPOCTHIMH HaBLEIKAMMU p

(noporoBbIii ypoBeHS)

METOABI aBTOMAaTU3aIllHA

HM3MEPEHUH B pealbHOM

HM3MEpPEHUH B
pealbHOM BPEMEHH B

9KCIIEPUMEHTA BPEMCHH KOHKPETHOH 061acTu
IESITENbHOCTH
11. Komnerenumsi ITK-4 — Cnoco6HOCTE K OpraHusammé TIPOBEJIEHUIO ODKCIICPHMEHTAIBHBIX

MCCTIeIOBAHU C IPUMEHEHHEM COBPEMEHHBIX CPEJICTB H METOLOB.
OGmpe XapaKTepUCTHKY [TOKa3aTeNel i KPHTEPHER OLCHHBAHMS KOMIICTSHIHH 110 HTArIaM IIPUBENICHEI B

Tabmuue 34.

Tabauna 34 — OGmue XapaKTepHCTHKH IIOKazaTe el i KPHUTEpPHEB OLICHNBAHAT KOMIETEHIUH 110

JTanam

IToxa3zarenu u

3Harn YMmers Baagers
KpHTEpHH
Ob6namaer Obnanaer nuana3soHOM
(baxkTHUecKUMH U NIPAKTHYECKUX YMEHMIA, KorTponupyer
Ny TEOPETHUYECKUMU TpeOyeMBIX s o] o
Ornnyno (Boicoxkmii p peoy A paboTy, POBOANT
VPOBEHN) 3HAHHSAMH B TIpEaeENax PasBHUTHS TBOPUECKHX OLICHKY,
H3y9aeMoii 0b1acTu ¢ pelIeHui, COBEPINEHCTBYET
IIOHUMAHUEM TPaHUI] abcTparupoBaHus neicTBrs paboTh
IIPHEMEHMMOCTH npobaem
Xopomo (6a30BbIit 3Haet ¢axTel, Obmanaer quanaszoHoMm Beper

YPOBEHB)

NPHHLAIEL, TPOLIECCH,

IIPaKTHYECKUX YMEHHIA,

OTBETCTBEHHOCTE 34
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o0Iye IOHATUS B
npenenax u3ygacMoun
obnactu

TpebyeMbIX I
pelenus
OIIPEACTEHHBIX
npobireM B obactu
HCCIIEIOBAHHUS

3aBepIICHIE 3371a4 B
HCCIIENOBaHMUH,
nprcnocaiuBaeT
CBO€ TTOBEICHHE K
00CTOATETBCTBAM B
pelennn npobieM

YnoBnersopurenanno
(moporoBbIii ypoBeHs)

O0anaer 6a30BBIMH
OOIIMMY 3HAHUSIMHI

OOnagaeT OCHOBHBIMU
yMeHHusAMH, Tpebye-
MBIMH JJIS BEIIOJHEHUS
MIPOCTHIX 3a/1a4

Pabotaet mpu mpsamom
HabTIONCHUH

DopmynmHpoBKa HOKa3aTeslel U KPHTEPHEB ONeHHBaHK KomueTermuu IK-4 npuBeeHa B Tabmuie 35.

Tabanua 35 - Xapakrepucruku mokasareeil m KpHTEPHEB OLeHHBAHUA KOMIIETEHIIHH 10 3TAAM

Iloxazarenn u
KpHTepHH

3HarE

YMmern

Baagers

Oranyro (BeICOKHI
YPOBe€HB)

3HaTh TEXHOJOTHH
[POBENCHUS
9KCHEPUMEHTAIBHEIX
HUCCIIENOBAHUM C
IIPEMEHEHHEM
COBPEMEHHBIX CPEICTB
H METOJIOB

YMeTh Opranu30BEIBATE
JKCIIEPUMEHTAIbHEIC
HUCCIICOBAHHS C
NIPUMEHCHHEM
COBPEMEHHBIX CPEACTB
U METOJIOB B CBOEH
IIpeaMETHOM obnacTh

Braners HaBbIKAMH
OKCIIEPUMEHTATBHBIX
HCCIENOBAaHUN B
CBOEH npeaMeTHON
JEeSITENLHOCTH

3Hare 6a30BEIE

YmeThb OpPraHu30BBIBATH

Branmers HaBpixamMu

TEXHOJIOTHH 6a3oBbie 0a30BBIX
NIPOBEICHHUA SKCIIEPHMEHTANIbHEIE 9KCIIEPUMEHTAILHEIX
SKCIIEPAMEHTAIBHBIX HCCIEeIOBaHUS C HCCIICIOBAHHMIA B
Xopomo (633()"”’ H HCCIIEOBaHUH C NIPHMEHEHUEM CBOEH NpeIMETHOR
OBEHb
P TIpUMEHEHHEM COBpPEMEHHBIX CPEJICTB JEATEIHHOCTH
COBPEMEHHBIX CPEICTB U METOJIOB B CBOEIH
¥ METOZIOB MIPeAMETHOM 00acTH
3nare 6a30BEIE Bragets npocTeiMu
YMETh OpraHu30BLIBAT
TEXHOJIOTHH HABBIKAMH
IIPOCTHIE
HPOBEICHUS SKCIEPUMEHTAIBHBIX
YnoBnerBopuTeIbLHO OKCNIEPUMEHTAJIbHEIC .
A P 9KCIIEPUMEHTATBHBIX P . HCCJICIOBAHUI B
(moporoBblii YpoBeHE) . HCCIIEIOBAHUS B CBOCH N .
HCCIICIOBAHM CBOCH MpeAMETHOMN

IpeMeTHOH oOmacTu

JACATCIPHOCTH

12. Komuerenuust ITK-6 — CriocoOHOCTD aHATTM3UPOBATH COCTOSIHAE HAYIHO-TEXHUYECKOH TpobIeMbl

IyTeEM no,u6opa, HU3YYCHU B aHalIn3a JIMTEPATYPHBIX ¥ HAaTCHTHBIX UCTOYHHUKOB.

O6IIII/I€ XapaKTEPUCTUKH rmoxazarenei u KPUTCPUEB OLICHUBAHU KOMIICTCHITAHY I10 STallaM IIPUBEICHEI B

Tabnuue 36.
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Tabauna 36 — O6mue XapaKTepHCTHKYI NI0KA3aTe el B KPATEPHEB OLUEHUBAHUS KOMIETEHIHH 110

Tramam

Hoxazarenu n

3HaTh YMmeTts Baapers
KpUTepHn
Obnamaet OOGnagaet AUana3soOHOM
baxTHYeCKUMH U IIPaKTHYCCKUX YMEHHMH, KonTpommpyer
. TEOPETHYUECKAMHU TpeOyeMBbIX 1Jist aboTy, TPOBOIMT
Or1anyHo (BBICOKMIA p peby paboty, Tip
oBenn) 3HaHWSAMH B [Ipefenax Pa3BUTHA TBOPUECKHUX OLICHKY,
yp u3ydaeMoi obmacTu ¢ peleHuH, COBEpIICHCTBYET
TIOHUMAaHHEeM T'DaHHUI] abcTparupoBaHus JieiicTBUS paboTEI
IIPAMEHUMOCTH npobiem
Beper
OOCnagaeT quanazoHoM p
. OTBETCTBEHHOCTH 34
3HaeT haxTH, [IPaKTHYECKUX YMEHHH,
3aBeplICHHE 33139 B
. HPHHIINIEBL, IPOIECCH], TpeOyeMBIX 11t
Xopomo (6a3oBwIii HCCIIEIOBAHHH,
o6IIye MOHATHS B PEIIeHUS
YPOBEHB) . [ipuCcIIocalIuBaeT
IpeAenax u3ydaeMoi OTIpeIeTIeHHBIX
CBOE IIOBEJICHUE K
obacta poOieM B 06acTi
00CTOATENBCTBAM B
HCCIIeIOBAHMS
pemeHuu npodiem
Obnanaer OCHOBHBEIMHU
YnoBaersopureasHoO ObnanaeT 6a30BEIMH YMEHUSIMH, Tpebye- Pabotaet mpu npsimom

(TIoporoBeIii ypoBeHn)

OOIIHMMY 3HAHUIMU

MEBIMH J1 BBITOJIHEHU S
IIPOCTBIX 3axa4

Habmomenuu

®opMmypoBKa ITOKa3aresiell 1 KpUTEpHEB olieHuBaHus KommeTeriuy ITK-6 IpuBesieHa B Tabmure 37.

Ta6nuna 37- XapakTepucTuky moKasareieil H KPHTEPHEB OLEHHBAHAA KOMIIETEHIIHH [0 STAIaM

Iokazarean u
KpHTepHu

3Harth

YMmers

Biagers

Or1im4yno (BHICOKHH
YpPOBeHbD)

3HaTb METOIBI IOMCKA
Hay4YHO-TEXHUYECKOMH
JUTEpaTyphl U
IaTeHTHBIX UCTOYHHUKOB

VMeTh ananusuposars
COCTOSIHUE Hay4HO-
TEXHHYECKOH MPOGIIEMEI
B CBOEH IpeMeTHOR
obnacTh

Brnaznets HaBbIKaMHU
aHaIm3a
JIUTEPATYPHBIX H
TIaTeHTHBIX
HCTOIHUKOB

Xopowo (6azoBwIi
YPOBeEHb)

3HATh METOJBI IOKWCKA
Hay4YHO-TEXHUIECKOU
JIATEPaATypHl U
IIaTEHTHBIX HCTOYHHKOB

VYMeTh aHaMH3upOBaTh
COCTOSIHHE HAYYIHO-
TEXHMYECKOH NpoOIeMsbI
B CBO€H IIpeAMETHO#
obnactu

Brnaners 6azoseivMu
HaBBIKAMH aHAJIN3a
TUTEPaTyPHBIX U
MaTeHTHBIX
HCTOYHHUKOB

YnosierBopuTebHO
(moporoBeIii ypoBeHb)

3Harh 6a30Bble METOMBI
IIOHCKa HAyYHO-
TEXHUYECKOH
JIATEpaTyphl U

YMeTh aHaNU3UpOBaTE
COCTOSIHHE HAYYHO-
TEXHHYIECKOH MpobIeMbl
TI0 KOHKPETHOH

Bmanets npocTemvu
HaBBIKaM# aHajIM3a
JINTEpaTypHBIX 1
NATEHTHBIX
HCTOYHHUKOB
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TIATCHTHLIX UCTOYHHKOB temarrke H1P

3 TunoBbIe KOHTPOJILHbBIE 3aJAHAS

Jns peannszanuy BEINEHEPEUHCICHHBIX 3a1a4 00y ICHHS HCTIOIB3YIOTCS, HEOOXOMMMEIE A OLICHKH
3HAQHUH, YMEHMH, HABBIKOB, XapaKTepH3YIOIUX 3TAIbI (opMHUpOBaHMS KOMIETEHIME B IIpouecce
OCBOCHMsI 00pa3oBaTebHON IPOrPaMMBL, B COCTABE: TECTEHI, KOHTPOJIbHBIE PAGOTHI, MHAWBUIYaIbHEIC
3alanus, IPaKTHISCKHUE 3a/laHus, 1ab0paTopHble paboTh, IK3aMEH.

TuroBbie KOHTPONBHBIE 3a/[AHAS WM MHBIE MATEPHANEL, HEOGXOMUMEIE LIS OLCHKH 3HaHUH, yMeHuii,
HABBIKOB M OMBITA NCATEIBHOCTH, XapaKTEePU3YIOWIKX STalbl GOPMUPOBAHHS KOMIIETEHIHE B MPOLECCe
OCBO€HHUS 00Pa30BaTENBHOMN IPOrPaMMB], B COCTABE:

3.1. KoHTpoabHbIe paGoThi: HE IIPELYCMOTPEHO.
3.2. TecThI: HE IPEyCMOTPEHO.

3.3. Temarnka MBARBHAYANELHBIX 3202AHHIL:

Pacuer u nmpoexTupoBanne Bapuxana 28104/

PaspaboTka cBeTOBOrO MOy A8 cBeTHIbHIKAa CC-329E

Texnonorus nansuienns Ta-Cu nmapamMeTpsl MONy4YeHHEIX IUICHOK

OcBoeHHE TEXHONIOTHYECKHX BO3MOXKHOCTEH KOHTPOIIS OCHOBHBIX NAPaMETPOB CBETOIMOIHBIX JTAMIT

M3yuenue ycTpoiicTea u paGoTHI YCTAHOBKH COBMELIEHHS U 3KCTIOHMpoBanms CT-301

HsrotoyieHne 1 MCTIBITAHUA UMITYJIGCHBIX AKOMIOB B Kopryce KJI-106

Hsyyenne nporpammuoro npoaykra «MICROWAVE OFFICE», monenupoBaHue PEHKEKTOPHOTO

¢$uneTpa

8. Cbopka dKCIepUMEHTaNbHBIX cBeToaMon0B MK-/Manasona B METAIOMIACTHKOBOM KOPIYCE Pa3MepoM
3*2 MM IIOBEpXHOCTHOT'O MOHTaKa

9. Pacuer u cO6opxa muM peryisropa nHa ocHose Taiimepa NE555

10.M3yuenue XapakTepUCTHK CONHEYHBIX DJIEMEHTOB

11.TTonyyenune pe3ucTUBHBIX IUIeHOK NiCr METOIOM MATHETPOHHOTO PACITBUICHHS

Nk WD~

3.4. JIabopaTopHbIie paGoThI: HE IPELYCMOTPEHO.

3.5. Dx3ameH: He PEAYCMOTPEHO.

4 MeToan4ecKue MaTepHAJIbI

4.1 OcHoBHAad JuTepaTypa
4.1.1. @epepanbHblii  TOCYyNApCTBEHHBIM 00pa3oBaTeNbHbIM CTAaHAAPT BHICHIErO MPO(ECCHOHATBHOIO

o0pazoBaHus M0 HalpaBieHUIO MOAroToBkM 210100 DnexrpoHuka U HaHOMEKTpOoHHUKA. Ilpukas ot 14.01.2010 r.,
Ne3 1. — [anexTponnsiii pecypc]. — http://www.edu.ra/db/MO/Data/d_10/prm31-1.pdf

4.1.2. Cuupros C.B. Hayuno-uccnenoBarenbckas NpaKTHKa: METOAWYCCKHE YKa3aHHA UIA CTYACHTOB
HaripaBieHus rnoaroroBku 210100 «DnmexTpoHMKa W HAHOZJEKTPOHMKA» MAarMCTEPCKOH  MPOrpaMMBbl
«TBepaoTesnbHas oanekTpoHuka». — Tomck: TYCYP, 2012. — 18 c¢. — [onexTpoHHmli pecypc]. —
http://miel.tusur.ru/images/files/Cmupros_Hayuno-uccaegosareibekan%20mpaktuka 2012(1).pdf
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4.2 JlonoTHMTEIbHAN JIATEPATYPA
4.2.1. Peokko ML.B. OcHOBBI Hay4HBIX HCC/IENOBaHMN M M300peTaTenbeTBa: yueGHOe mocobue. — CII6.:
Mznarensetso «Jlanby, 2012. — 224 c. — [anekTpoHusiii pecype]. — http:/e.lanbook.com/view/book/2775/

4.3. Yuebno-meToanyeckne NocoGUR H NPOrpaMMHOe obecneuyeHne

4.3.1. CmupHos C.B. Hay4HO-TIpOM3BOJCTBECHHAs NPAKTHKA: METOJMYECKHE YKA3aHUs I CTYIEHTOB
Hanpaenenus MOAroToBkM 210100 «DnekTpoHMKa ¥ HAHOSJIEKTPOHHKA» MAruCTEPCKOM  IIPOrpaMMEI
«TeepnotensHas osnexrponuka». — Tomck: TYCYP, 2012. — 19 ¢ — [smexTponnbIii  pecypc]. -
http://miel.tusur.ru/images/files/Cymupnos_Hayuno-npoussoncTBensas%20npaxktuka 2012.pdf

4.3.2. CmuproB C.B. MeToauueckne YyKa3aHMS IO [OJTOTOBKE MarucTepcKof JUcCepTaluyu Iio
HampasneHmioo 210100 «DnexTpoHvka ¥ HAHOAIEKTPOHMKA» MarucTepckas Iporpamma «TBepnotenpHas
onekTponmka». -  Tomek:  TYCVP, 2012. - 44 c. ~  [onekTpoHHBIi  pecype]. —
http://miel tusur.ru/images/files/SmirnovSV_Med_ukaz_magistr.pdf

4.3.3. Tonoxenne «O npakTukax cryaeHTos TYCYPa» (yTBepiIeHO pekropom 19.03.2003 r. ¢
M3MCHEHMEM — npuka3  pektopa ot  07.03.2008 r.  Ne2482). —  [onextpomHeIi  pecypc]. —
http://www.tusur.ru/export/sites/ru.tusur.new/ru/education/documents/inside/norm/3.2.13-new.doc

5. MATEPUAJIbHO-TEXHUYECKOE OBECTIEYEHHE ITPAKTUKH

IpoussoncTBeHHas NpakTHKA OPraHU3yeTCs BBIMYCKAMOLIEH kadenpoii DU3MUECKON DIAEKTPOHMKM B
COOTBETCTBUHM C y4eOHbIM IUIaHOM Hampasienus 11.03.04 (2010100.62) «DJIEKTPOHHKA M HAHOJJIEKTPOHHKA» B
COOTBETCTBUEM C IPOPHIEM «MUKPOSIEKTPOHIKA U TBEPAOTENLHAS SIEKTPOHHMKAY:

— Ha BhlIycKaromed kapeape OO u apyrux noapasaenennsx TYCVYPa (HOL] «HaHoTexHonorum»);

~ B JlabopaTtopusx, oTaeiax u uexax HHAM ( AO HWIIIT);

— Ha JIPOM3BOACTBEHHbIX NPEANPHATHAX, NPEACTAB/IAIOMMX dIEKTPOHHYIO NPOMBIIIIEHHOTh M CBA3aHHBIX
Cpa3paboTKOM, H3TOTOBICHHEM MM HCCIIEIOBAHUEM TPHBOPOB MHKPO- X HaHONIEKTPOHHUKH (3AO HIT® Mukpan).
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