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@OoH/T OIIEHOYHBIX CPEICTB MPEIHA3HAYCH ISl KOHTPOJIS 3HAHUH,

YMEHUH U yPOBHSI TPUOOPETEHHBIX KOMIIETECHIIUI CTYyEHTOB OYHOM M 3a04HON (hopM 00yUeHHS
HanpasieHus noarotoBku 13.03.02 DnexkTposHepreTuka 1 31eKTPOTEXHUKA,
HarpaBJIEHHOCTh (Mpoduiib) DNeKTpocHaOXKEHNE,

10 y4eOHOM MPAKTUKE TI0 TIOTyYEHHUIO TIEPBUYHBIX HABBIKOB paOOTHI C MTPOrPaMMHBIM 00ecIieueHueM

CocraBurelb !/ HA. Knumoe /

@DOoH/ OLICHOYHBIX CPEICTB OOCYXIEH Ha 3acefaHu Kadeapbl MHOOPMAIMOHHBIX TEXHOJOIMH B
JIEKTpO3HEpreTuke, Nporokon Ne8 ot 14 anpens 2025 rona.

3aBenyrouuii kadeapoi / H.A. Knumosg /

®onn onenounsix cpeacts PACCMOTPEH u OJIOBPEH na 3aceganuum MeTOIMYECKOW KOMHUCCHUU
ANIEKTPOIHEPIreTHUECKOro (aKynbTeTa, mpoTokod Ne5 ot «10» utons 2025 roaa.

[Ipencenarens MeTOANYECKOM
KOMHUCCHHU (aKyJIbTeTa: /A.C. S16n0Kk0B/




IHacoopt

(oH1a OLIEHOYHBIX CPEACTB Yy4eOHOH NPAKTUKH

Mo MOJIYYCHHUIO INICPBUYIHBIX HABLIKOB paﬁoTbl C mporpaMMHbIM o0ecrneyeHueM

Hanpasnenne noarorosku 13.03.02 DnekTposHEpreTHKa U AIEKTPOTEXHHUKA
Hanpasnennocts (mpoduiib) InekTpocHabxkeHre

Tabnuua 1 — Kontponupyemble TuIaKTUUECKUE SAMHUIIBI

dopmupyemblie
KonTponupyemsie PMHDY OneHouHble
KOMIICTCHIINU NJIN UX KomnuuectBo
ANOJAKTUYCCKUEC CANHUIIbI MaTCpUaJibl U CPECACTBA
qacTu

N3y4yeHnune MeToa0B paboThl B
Y TIPOBEJICHUE PACUCTOB C OIIK-1. CnocoGen  |POTP OS;III;(TTHIHTG 2
KOMIUIEKCHBIMU upciaamy | [TOHHMATh INPUHIHUIIBL
M3yuenne MeTonoB paborsr | P a00THI COBPEMEHHEIX
U POBEJICHHE PACUETOR C nHpOpMaIMOHHEIX |BOMpPOCH K 3amuTe 3
MATpHIIAMH TEXHOJIOTUU U 0T4CTa

UCTIOIB30BaTh UX IS
N3yyeHue MeToa0B padoThl N —
U TIPOBEJICHUE PACUETOB TI0 .
I npodeccuoHalbHONW  (Bompochl K 3arure 5
BKCngI/IMeHTaJILHBIX ACHTEIRHOCTH orHeTa

aHHBIX
a OIIK-2. Cniocoben
M3ydenne MeTooB paboThl pa3paGaTeIBaTh
U TIPOBEJICHUE PACUETOB TI0 ATTOPHTMEI 1 Bolpoch! K samure .
AIIPOKCUMALIH KOMITBFOTEPHBIE P——
AKCIIEPUMEHTAILHBIX HPOrpPaMMBbL,
AAHHBIX IIPUTOHEIE VIS
[TonroroBka u 3ammra TpaTHHeCcKoro Cobecenopanue
IPHUMEHEHUS 3amuTa oT4eTa Imo 10

OT4uCTa

ITPAKTHKE




1 OHEHOYHBIE MATEPHUAJIbI, HEOBXOINWMBIE J1JI51
OIIEHKU 3HAHUU, YMEHUU U HABBIKOB JEATEJIBHOCTH

Tabnuna 2 — IIpoBepsieMble KOMIIETEHIIUN

Kot H HAHMEHOBaHHe Kon u HanMeHOBaHME UHAUKATOPA OneHouHbIe
KOMITETEHITHH JOCTHIKEHUS KOMITETCHITUH (4acTh MaTepHuasbl 1
KOMIICTEHIINH ) CpeJ/ICTBa
OIK-1. Ciocober NJI-1omk.1 [IpumensieT cpeactaa
HOHHMaT'B D HHIHTTS UH()OPMAITMOHHBIX, KOMITBIOTEPHBIX M CETEBBIX
AGOTLL COB F;MeHHHX TEXHOJIOTHH 15 TIOMCKA, XpaHEHHUS,
p P 00paboTKH, aHaM3a U MPEACTABICHHUS
MH(pOPMAIIMOHHBIX uHQOpMALHH Bomnpocsr k
TEXHOJIOTUH U p ' 3alUTe
N-20nk.1 JAeMOHCTpUpyeT 3HaHuE
HCIIOJIL30BAaTh UX 1A . OoT4YeTa
eleHHs 3aa4 TpeOOBaHMI K OPOPMIICHUIO JOKYMEHTAIIHH
I I()) (beccHOHANbHO (ECK]l) u yMeHu€e BBINOJHATH YEPTEKHU
p ESTEITBHOCTH MPOCTHIX 0OBEKTOB B COBPEMEHHBIX
MPOTrPaMMHBIX MPOJIYKTaX
OIIK-2. Cnocoben
pa3pa0aTbIBaTh UJT-10mK.2 ANTOPUTMHU3HUPYET PEIICHUE 3374
aJITOPUTMBI U U peAIN3yEeT aJTOPUTMBI C UCIIOJIb30BAHUEM
Bormpocsr k
KOMITBIOTEPHBIE IMPpOrpaMMHBIX CPCACTB. SAILIITE
IIPOrPaMMBI, HI['ZOHK-Z HpI/IMeHHeT CpCaACTBa I
IIPUTOIHBIE I I/IHCI)OpMaHI/IOHHBIX TEXHOJIOTUU JJIsL oTHCTa
TIPaTHYECKOTO HaIMCaHUs MPOTPAMMHBIX MPOTYKTOB
MIPUMEHEHUS

2 OueHOYHbIE MATEPHUAJIbI M CPeCTBA
NJISl OEHKHU ¢(hpOPpMUPOBAHHOCTH KOMIIETECHIUM

2.1 TunoBoe 3a1aHue

[IpakTukaHT B TeUeHHE Y4EOHOW MPAKTHKU WU3Y4YaeT OJWH WU HECKOJIBKO METO/OB
pabor:

- METOJIbI pa0OTHI ¥ TIPOBEICHUS PACUETOB C KOMIIJIEKCHBIMHU YHUCIIAMU;

- METOMBI pabOTHI U IPOBENICHUS PACUCTOB C MATPUIIAMH;

- METOIBI PabOTHl W TPOBEJCHUS PACYETOB IO HHTEPIONAIHNH SKCIIEPUMEHTATBHBIX
JAHHBIX;

- METOJIbI PabOThl U MPOBEJICHUS PACUETOB IO ANMPOKCUMAIIUU IKCIEPUMEHTATbHBIX
JTAHHBIX.

2.2 UuauBuayaJIbHOE 3a]aHUE

3aganue Ha Y4eOHYIO MPAKTUKY BBIJACTCS WMHAUBUIYATbHO KaXJAOMY CTYICHTY
B COOTBETCTBUU C METOANYECKUMHU ykazaHusMU «HbopmaTuka : yued.-MeTo1. mocodue mno
BBITIOJTHEHUIO OTYeTa MO Yy4eOHOM NpakTHKe Mg CTyIeHTOB 1 Kypca HampaBlieHUS
noaroroBku 13.03.02 DnekTposHepreTuka W SJIEKTPOTEXHUKA OYHOM M 3a04HOU (popMm
oOyuenus / Koctpomckas 'CXA.



2.3 OT4eT N0 NPAKTHKE

[To 3aBepmieHNM y4YeOHOW TPAKTHUKUA CTYACHTOM O(OPMIIAETCS OTYET CTPOTO
B COOTBETCTBUU C METOAMYECKUMU yKazaHusiMU « MHpopmaruka : yued.-MeTo. nmocodue mno
BBITIOJIHCHUIO OTYETa IO Y4YeOHOM MpakTUKE IJis CTYACHTOB 1 Kypca HampaBieHUs
nonroroBku 13.03.02 DnekTposHepreTuka W SJAEKTPOTEXHUKA OYHOM M 3a04HOU (popm
obyuenus / Koctpomckas 'CXA.

TuryneHbll JCT odopMmisieTcs B COOTBeTCTBUU C [lpunoxkeHueM B paboueii
IpOrpaMme MPaKTHKH.

OT4eTsl O MPAKTUKE CTYJICHTOB XpaHATCA Ha Kadepe.

JInst 3al0UTHl OTYETOB MO MPAKTHKE CO3AAETCA KOMHUCCHS, B COCTaB KOTOPOUM BXOIAT
PYKOBOIUTENU Y4YeOHOW TPaKTUKH, JHIA, OTBETCTBEHHBIC 3a TMPAKTHKY W3 4YHUCIA
npodeccopcko-mpernonaBareabckoro cocraBa  (axynprera. Odopmisercss MpOTOKOI
3aceaHus KOMUCCHH.

dopma arrecTanuyM Pe3yabTaTOB yYeOHOW MPAKTUKH YCTAHABIWBACTCS YYCOHBIM
TUTaHOM. ATTecTanusi TMPOBOAUTCS B (opMe 3aluThl OTYETAa MO Y4YeOHOW MpaKTHKE.
[To pesynapraram 3amUTBl OTYETA BBICTABISECTCS 3a4eT C OIEHKOM B COOTBETCTBUU
¢ IlonoxxenneM 0 MOAYIBHO-PEUTUHIOBOW cUCTeMe. PEHTHHI CTyneHTa IO pe3ysibraraM
MPOXOXKIACHUS CTYIECHTOM Y4YeOHOM TMPAKTUKU PACCUMTHIBACTCS KaKk CyMma OaJljloB
10 YKa3aHHBIM B TaOJIHIIE MOKA3ATEIISAM.

2.4 Bonpocsl 1J1s codeceq0BaHus

1. Kak 3anucarp KOMIUIEKCHOE YUCTIO?

2. Yto Takoe MHUMAas eIUHUIA?

3. B ueM ocoOGeHHOCTh MaTeMaTHYECKUX OIepaIuii ¢ MaTpuiaMu?

4. Kak HailTU TPaHCIIOHUPOBAHHYIO MaTpHUILy?

5. Kak Haiftu 06paTHyto Marpuiry?

6. UTO Takoe UHTEPIOISALUS?

7. UTO Takoe SKCTPANOsAus?

8. KakuMm 00pa3om OCyIIeCTBISETCS NEPEMHOKEHUE MaTPHUIL?

9. Uro nmpezacrapiseT co0oi eAMHUYHAS MaTpuLia?

10. HazoBute MeTObI pellieHUsl IMHEHHBIX ypaBHeHUH ¢ moMoiibio MathCad.

Tabnuia 3 — Kputepun onieHku cOpMUPOBAHHOCTH KOMIIETEHIIUHN

Kputepuu onienrBanus cpopMHUpPOBAHHOCTH KOMIIETEHITHH
Konx 1 HauMeHOBaHuE (9acTH KOMICTCHIINHN)
WHMKATOpa Ha 6a30BOM YpOBHE Ha TOBBIIIIEHHOM YPOBHE
JOCTHKCHUS COOTBETCTBYET OIICHKE | COOTBETCTBYET OIICHKE COOTBETCTBYET OIICHKE
KOMIIETEHIIUH (YaCTH | «yHOBICTBOPHTEIBHOY «XOPOIIO» «OTIIUYHO
KOMIICTCHITUH ) 50-64% ot 65-85% ot 86-100% ot
MaKCHUMAJIbHOTO 0ajlyla | MaKCHMaJbHOTO Oajia MaKCHUMAaJIbHOTO Oasia
N-1omk-1 [lpumenser CryneHT Ha 6a30BOM CryneHnt CTyZneHT ¢ BBICOKUM
CpencTBa YpOBHE IPUMEHSET CaMOCTOSTEIILHO YpOBHEM
WH()OPMAITMOHHBIX, cpencTaa MIPUMEHSET CPEICTBA CaMOCTOSTCIIbHOCTH
KOMITBIOTEPHBIX H UH(OPMAIIMOHHBIX, UH(GOPMAITMOHHBIX, MPUMEHSET CPEICTBA
CETEBBIX TEXHOJIOTHUH KOMITBIOTEPHBIX U KOMIIBIOTEPHBIX U nH()OPMAITMOHHBIX,
JUTSL TIOMICKA, XPAHEHUS, | CETEBBIX TEXHOJIOTHIA CETEBBIX TEXHOJIOTHI KOMITBIOTEPHBIX H
00paboTKu, aHaNMM3a U | JUIs TIOUCKA, XpaHEHUs, | JUIsl TIOUCKA, XpaHEHUS, CETEBBIX TEXHOJIOTHUH
MIPEICTABICHUS 00paboTKH, aHanmu3a U | 0O0pabOTKM, aHATM3a M | JUIs IOMCKA, XPaHCHHS,




uH(popMaIuu. IIPEJICTaBICHUS MIPEJICTaBICHUS 00paboTKu, aHamu3a u
W-20mnk-1 uHbopMaIuy, uHbopMaIuy, IIPEACTaBICHUS
JleMoHCTpHpYeT JIEMOHCTPUPYET 3HAHHUE | JCMOHCTPHUPYET 3HAHUE uH(pOpMaInH,
3HaHHE TPEOOBAHMIA K TpeboBaHUil K TpeOoBaHUil K JIEMOHCTPHUPYET 3HAHUE
0 OpMIICHHUIO odopmIteHUIO o opMITEHHUTIO TpeOOBaHUH K
JOKYMEHTAIU! JOKYMEHTAIu! noxymenTanuu (ECKJI) 0(OpMIIEHUIO
(ECK) u ymeHnue (ECK) u ymenue Y YMEHUE BBIMONHATh | JNokymeHTauuu (ECK/I)
BBITIOHSATD YEPTEKH BBITIOTHSITh YEPTEKH YepTEXKH MPOCTHIX Y YMEHUE BBITOTHSTh
MPOCTHIX 0OHEKTOB B MPOCTHIX 0OBEKTOB B 00BEKTOB B YEPTEKH MPOCTHIX
COBPEMEHHBIX COBPEMEHHBIX COBPEMEHHBIX 00BEKTOB B
MIPOrPaMMHBIX MIPOTPaMMHBIX MIPOTPaMMHBIX COBPEMEHHBIX
MPOAYKTax MPOAYKTAX MPOAYKTaX MIPOrPaMMHBIX
MPOAYKTAX
NJ-1omk-2 CryneHT Ha 0a30BOM Crynent CTyZIeHT ¢ BLICOKUM
AJrOpUTMH3UPYET YPOBHE CaMOCTOSITEIIBHO YPOBHEM
pegﬁpﬁ;g?xiggz;;m aJIrOpUTMU3HPYET AITOPUTMH3HpYET CaMOCTOSITENIbHOCTU
LICHKE 33124 U
¢ HCHONB3OBAHMEM pe%IJ.)EHSi/eTZ.J?IFé‘)pI/ITMH pelieHue 3aaad u AITOPUTMU3ZUPYET
IPOrpaMMHBIX - —— peanu3yeT allrOPUTMEI C penieHne 3aaad u
CPEICTB. NPOrPaMMHBIX HCIIOJIb30BaHUEM peanu3yeT alrOPUTMBI C
WUJ-20mk-> [lpumensier |  cpencts, mpuMensier | IPOTPAMMHBIX CPE/CTB, HCITOJIb30BaHUEM
cpelcTBa Cpe/cTBa MIPUMEHSIET CPENICTBA MPOrPaMMHBIX CPEICTB,
MH(MOPMALMOHHBIX UH(POPMAITUOHHBIX WH(HOPMAITMOHHBIX MPUMEHSIECT CPEICTBA
TEXHOJIOTAN IS TEXHOJIOTMH ISt TEXHOJIOTUM JJIs MH(OPMAITMOHHBIX
HaIMCaHUs Halmncanus HAIIICaHUS TEXHOJIOT UM IS
IIPOrPaMMHBIX HI:_IOF([))aMMHBIX IIPOrpaMMHBIX HaIMCaHNs
TIPOTYKTOB POAYKTOB MIPOTYKTOB MIPOTPAMMHBIX
MIPOAYKTOB

3 OINPEJAEJIEHUE PE3YJIBTATA
MNPOMEXYTOYHOM ATTECTALIUU

PopMa MPOMEKYTOUYHOMN aTTECTALMU MO IMPAKTUKE 3a4€T C OLEHKOM.

OxoHuatenbHble  pe3ynbTarbl  00yuyeHuss  (pOpMUpOBaHUS  KOMIIETECHIIHI)
OTIPENETSAIOTCS TOCPEICTBOM IiepeBojia OayioB, HAaOpaHHBIX CTYIEHTOM B IIpoliecce
OCBOEHUS IIPAKTUKH, B OLICHKH:

— 0a30BbIll ypOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMM CUHUTAETCS JOCTUTHYTHIM
€clIM pe3yabraT OOy4deHHs COOTBETCTBYET OIEHKE «yaoBieTBopuTenbHO» (50 mo 64
PEUTUHTOBBIX 0aJlIOB);

— NOBBIIIEHHBI ~ ypOBEHb  CQPOPMUPOBAHHOCTH  KOMIIETEHLUHUH  CUUTAETCS
JOCTUTHYTBIM, €CJIH pe3yabTaT OOy4YeHHsS COOTBETCTBYET OILIEHKaM «xopoiio» (65-85
PEUTUHTOBBIX 0AJIIIOB) M «OTIHMYHOY» (86-100 peHTHHIOBBIX 0aJIOB).

4 IIOPAOK MPOBEJEHUS IOBTOPHOU
MNPOMEXYTOYHOMN ATTECTALIUU

®opMa MPOMEKYTOYHOMN aTTECTALMH MO IMPAKTUKE 3a4€T C OLEHKON
@OHJ OLEHOYHBIX CPEACTB JJIsSI IPOBEICHUS MOBTOPHOUW MPOMEKYTOUYHOW aTTECTALUU
dbopMupyeTcs U3 Ynciia OIIEHOYHBIX CPEJICTB M0 TeMaM, KOTOPhIE HE OCBOCHBI CTY/ICHTOM.



Ilpumeuanue:

JlonoMHUTENIbHBIE KOHTPOJIbHBIE UCIBITAHHUS IPOBOASTCS JUIsl CTYAEHTOB, HaOpaBIINX
meHee 50 6annoB (B coorBeTcTBUU C «Ilon0%KEHNEM O MOAYJIBHO-PEUTHHIOBOM CUCTEME) ).

Tabnuia 4 — Kputepun oneHKH cpOPMUPOBAHHOCTH KOMIIETEHIIUHN
Kpurepuu onenuBanus c(hopMUpOBAHHOCTH
Kox 1 HanMeHOBaHWE WHAMKATOPA JOCTHYKEHUS KOMIETEHIIUH (4aCTH KOMITETCHIINN)
KOMIIETEHIH Ha 0a30BOM ypOBHE
(4acTH KOMIETEHIINH) COOTBETCTBYET OLICHKE «yHTOBIECTBOPUTEIHHO»
50-64% ot MakcuMaJbHOTO Oalia
WN-1onk.1 Ilpumensier cpencra nudpopmannoHusix, | CTyaeHT Ha 0a30BOM ypOBHE IPUMEHSET CPECTBA

KOMIIBIOTEPHBIX U CETEBBIX TEXHOJOTUM TS MOMCKA, | HMH()OPMAIIMOHHBIX, KOMIBIOTEPHBIX U CETEBBIX
XpaHeHus, 00pabOTKH, aHaIM3a U MPEJCTABICHUS TEXHOJIOTHH TS TTOVCKA, XpaHEHUs, 00pabOTKH,
UH(pOpPMaLIUK. aHaJIu3a U MpeJCcTaBIeHNs HHPOpMaLu,
N-20mnk.1 JleMoHCTpHpyeT 3HaHnEe TpeOOBaHUM K JNEMOHCTPHUPYET 3HaHHE TPEOOBaHUI K
oopminenuto nokymentanmu (ECKJ]) n ymenue oopmienuto nokymentanuu (ECKJ) u ymenue
BBITIOJTHATH YEPTEKU MPOCTHIX 0OBEKTOB B BBITTOJTHATH YEPTEKU MPOCTHIX OOBEKTOB B
COBPEMEHHBIX MPOrPaMMHBIX ITPOAYKTaX COBPEMEHHBIX MPOTrPaMMHBIX MTPOAYKTaX

N/I-10omk-2 ATTOPUTMUBHPYET pEUICHUE 3a1a4 U
pean3yeT AITOPUTMBI C UCITOJIb30BAHUEM
MPOrPAMMHBIX CPENICTB.

N-20nk-» [Ipumensier cpeactsa nHGOpMaIIMOHHBIX
TEXHOJIOTHUM JIJIs1 HAIMMCAHUS TPOTPAMMHBIX
MIPOYKTOB

CryzneHT Ha 0a30BOM yPOBHE QJITOPUTMU3UPYET
pelIeHUE 3a7a4 U pearnu3yeT alrOpUTMEI C
MCTIOJIb30BaHUEM MIPOTPAMMHBIX CPEJICTB,

HNPUMEHSET CPEACTBa NHPOPMATMOHHBIX
TEXHOJIOTHH Il HAIMCAHUsI IPOTPaMMHBIX
POIYKTOB
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