MUHHUCTEPCTBO OBPA3BOBAHUS U HAYKH POCCHUICKOM ®EJEPAIIMA
DenepajbHOE TOCYIaPCTBEHHOE OIOIKeTHOE 00pa30oBaTe/ibHOE YUpesKIeHue
BbICIIEr0 00pa30BaHHUA

«TOMCKHI I'OCYJJAPCTBEHHBIA YHUBEPCUTET CUCTEM
YHPABJIEHUSA U PAIUOIJEKTPOHUKN» (TYCYP)

YTBEPXIAIO
IIpopexTop no y4yedoHoi padore

«

»

IL.E. Tposin
2017 r.

PABOYAS IIPOTPAMMA ITPOU3BOJICTBEHHOM ITPAKTUKH
«JTPEJJIUIIJIOMHAS ITPAKTHUKA»

YpoBeHb 0OCHOBHOM 00pa30BaTeIbHONH IPOrPaMMbl MATHCTPATypa
(bakamaBpmat, MarucTparypa, CrelHaInTeT)

Hanpasaenue noarorokn 11.04.04 «Jj1eKTpOHHKA U HAHOIJIEKTPOHUKA»

(HauMeHOBaHWE HATIPABIICHHS TIOITOTOBKH)
HanpagisieHHocTh (IpohuJib) «JIeKTPOHHBbIE NIPUOOPHI U YCTPoiicTBa cOopa, 00padoTKH

U 0TOOpasKkeHUs1 HHPOPMALHI)
(mosHOE HAaMMEHOBaHUE PO HATIPABICHHUS TIOJATOTOBKH)

®opma 00yueHUus1 3204YHas
(ouyHas1, OYHO-3209HAs, 320THAS )

®akyabrer 3uB® (3204HBIII M BeYepHUIi)
(CokpalleHHOE U IIOJIHOE HaMMEHOBaHHE (aKyJbTeTa)

Kadenpa IIpI (npoMbllLIeHHOH 3JI€eKTPOHUKH)

(cokpallleHHOE U MOJIHOE€ HAaNMEHOBaHUE KadeIphl)

Kype 3 Cemectp 5

Yu4eOHblii m1an Habopa 2016 roaa u nocjexyrOUUX JeT

PaCHpeI[CJ'ICHI/IC pa6oqero BPEMCHHU!

No Buset yueOHOM paboThI Cemectp 5 Bcero Ennnunipi
1 Jlexumu 2 2 4acoB
2 [IpakTHueckre 3aHATHSL 4 4 4acoB
3 Bcero aymuTopHbIX 3aHITHN 6 6 4acoB
4 [IpousBoacrTBenHas pabora 138 138 4acoB
5 CamocrosTenbHas paboTa CTyJeHTOB 72 72 4acoB
6 O011as TpyI0eMKOCTh 216 216 4acoB
(B 3aUETHBIX CTUHHIIAX) 6 6 3.€.

Nu¢3aver 5 cemectp
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
nportokot Ne 42 ot « 28 » 11 2016 1

JIucr cornacoBanui

Pabouast mporpamma NpeaguIUIOMHON MPaKTUKU pa3paboTaHa B COOTBETCTBUU
¢ TpeboBanusmMu dDenepanbHoro I['ocymapcTBeHHOro 0Opa3oBaTENBHOIO CTaHIAPTa
Beicero oopazoBanus (PI'OC BO) mo nanpasnenuro 11.04.04 «OnekTpoHHKa U HaHO-
AIIEKTPOHUKA», (YPOBEHb MarucTpaTyphl), YTBEPKJIEHHOTO NpuKazoM MuUHOOpHAyKu
Poccun 30.10.2014 r. Ne 1407.

PaGouas nmporpamma paccMOTpeHa U yTBEpXkAeHa Ha 3acenanuu kadenpst [1pd

« 28 » Hos16ps 2016 1., mpoTokoi Ne 42

Pazpabotuuk, morent kadeapsr [Ip>d B.JI. CaBuyk

3aB. kaenpoit [IpD, mpodeccop C.I'. MuxanbpueHKo

Pabouyast mporpamma coritacoBana ¢ (pakyJIbTeTOM

Hexan 3uB® N.B. Ocumnos

3aB. BhIMyCKaroen
kadenpoii [Ip3, mpodeccop C.I'. MuxanpueHko

JKCHEepTHhI:

[Ipencenarens metoakomuccuu OIT
noreHT Kadenper GO N.A. Yucroenora

3awm. 3aB. kadeapoi [1p>d
10 METO/IMYECKON paboTe, TOLEHT H.C. Jlerocraes
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1. Bua npakTuku, cnocod u popMbl ee NPoBeAeHUS

Bua npenumioMHOl MPaKTUKK — MTPOU3BOICTBEHHAS MTPAKTUKA.

CriocoObI MPOBeACHUS IPAKTUKU: CTallMOHAPHAs (IIPOBOAMTCS Ha TEPPUTOPUN HACEIICH-
HOT'O IYHKTa, B KOTOPOM PacIojI0KeHa OpraHu3alysi) Win Bbie3qHast (IPOBOUTCS BHE HACEIICH-
HOTO ITyHKTa, B KOTOPOM PacIojIoXeHa opranu3saius). [peaauiioMaas mpakTuKa MpoBOIUTCS B
JHMCKPETHOW (opMe: IIyTeM BBIZENEeHNUs B KAJIEHIAPHOM yuyeOHOM rpaduKe HEIIPepHIBHOTO
nepuozia yueGHOTO BpeMeHU I IIPOBeeHUs KX /I0To Bua npakTuku. [Ipesauniomuas
IIPaKTHKA IIPOBOZUTCS I BBIIOJIHEHUS BBITYCKHO# KBanudukannonHoi padors: (BKP) u
ABJIAETCA 00I3aTeIbHOM.

2. IlepevyeHb MIIAHUPYEMbIX pPe3yJIbTATOB 00y4eHHs IPU NPOXOKAEHUHU

NPeAJUIIOMHOM IPAKTUKHA

B pe3ynbraTe mpoxoxkJIeHHs MPEJAUIUIOMHON MPaKTHUKU OOydarolMiics A0oJKeH o0na-
natb caenyromumi obmenpodeccunonanbabiMu (OIIK) n mpodeccunonansusiMu (ITK) xomme-
TEHLMSIMU:

® CIIOCOOHOCTBIO HCIIOJIB30BATh PE3YJIbTAaThl OCBOCHHS AMCUMUILUIMH MPOTPaMMBbl Maru-
crparypsl (OI1K-2);

® TOTOBHOCTBIO O(OPMIISATh, MPEACTABIATh, JOKIAIbIBATh U apryMEHTHUPOBAHHO 3alllM-
IIaTh PE3YJIbTAThl BbIMOJHEHHOH paboTsl (OITK-5).

® TOTOBHOCTHIO (pOPMYTUpPOBATh HETH M 33Ja4ll HAYYHBIX HCCIEIOBAaHHWA B COOTBET-
CTBMM C TEHJECHUUSAMM U NEPCHEKTUBAMH PA3BUTHUS 3JIEKTPOHUKH U HAaHOIEKTPOHUKH, a TaK¥Ke
CMEXHBIX 00J1acTell HAyKH M TEXHUKHU, CTIOCOOHOCThIO 0OOCHOBAaHHO BBIOMPATh TEOPETUUECKHE U
IKCIIEPUMEHTAIBHBIC METOIBI U CPEACTBA pelieHus chopmynupoBanHbix 3aaad (ITK-1);

® TOTOBHOCTBIO ONPEJEISATh LENH, OCYIIECTBIATH MOCTAHOBKY 3a7ad MPOSKTUPOBAHUS
AIIEKTPOHHBIX MPHOOPOB, CXEM U YCTPOMCTB pa3iiMyHOro (yHKIMOHAIHLHOTO Ha3HAYCHUS, MMOJI-
rOTaBJIMBATh TEXHMYECKUE 3a/IaHUs HA BBIMOIHEHHE MPOeKTHBIX padot (I1K-7);

® CIIOCOOHOCTBIO MPOEKTHPOBATH YCTPOICTBA, TPUOOPHI U CHCTEMBI JIEKTPOHHOU TeX-
HUKH C Y4eTOM 3a1aHHbIX TpeboBanuii (ITK-8);

® CIOCOOHOCTBIO pa3pabaThIBaTh MPOEKTHO-KOHCTPYKTOPCKYIO JTOKYMEHTAIUIO B COOT-
BETCTBUH C METOJNYECKUMH U HOpMaTHBHbIMU TpeboBanusmu (ITK-9).

B pezynomame npoxostcoenun npedouniomuon npaKkmuKyu Mazucmpanm 00A4ceH 3HaAmb:

— VHHOBALMOHHBIE MOJAXOAbl B HAYyYHO-HUCCIIEIOBATENBCKOU JEATEIBHOCTH C YYETOM
MCIIOJIb30BaHUs IEPETOBBIX TEXHOJIOTUHN U pa3paboToK;

— METO/Ibl CHHTE3a U UCCIIEIOBAHUSA MOJEIIEH;

— TEHJICHIMM W TEPCIEKTUBBI Pa3BUTHS DJICKTPOHUKH W HAHODJIECKTPOHHKH, a TaKXKe
CMEXHBIX 00J1acTeil HayKU U TEXHUKU;

— METOJBI pacyera, MPOEKTUPOBAHUS, KOHCTPYUPOBAHUS M MOJIEPHU3ALMH JIEKTPOHHOMN
KOMIIOHEHTHO# 0a3bl ¢ HCMOJB30BAHUEM CHUCTEM AaBTOMATH3MPOBAHHOTO MPOECKTHPOBAHHUS U
KOMIIBIOTEPHBIX CPEJICTB;

ymems:

— CaMOCTOATEIbHO MPUOOpETaTh M UCIOJIB30BATh B UCCIIENOBATEIbCKON JESATEIbHOCTH
HOBBIC 3HAHUS M YMEHHS, B TOM YHCJIe B HOBBIX O0JIACTSAX 3HAHUH, HEMOCPEICTBEHHO HE CBSI3aH-
HBIX CO c(hepoit AeSITETbHOCTH;

— CaMOCTOATEIIBHO COCTABJIATH TEXHUUYECKOE 3aJaHUE Ha HAYYHO-TEXHHUUYECKYIO pa3pa-
00TKY;

— cobupath, 00pabaTbiBaTh, aHAIM3UPOBATh H  CUCTEMATU3UPOBATH  HAYYHO-
METOAMYECKYI0 HH(GOPMAITUIO 110 TEMATHUKE MMPOBOJAUMBIX PadoT;

— aJIeKBaTHO CTaBUTh 3aJla4M MCCIEAOBAHUS M ONTUMHU3ALINU CIOXKHBIX OOBEKTOB Ha OC-
HOBE METOJIOB MATEMATHYECKOT0 MOJIETIUPOBAHUS;

— OCYWIECTBIISITh (hOpMATU3alMI0 U aNTOPUTMU3ANNIO (DYHKIIMOHUPOBAHUS HCCIETye-
MOW CHCTEMBI;

— WCCTeTORATR 0OREKTHI-AHAJIOTH C LEJIbI0 MOJIEPHU3ALIMHI UITH CO3aHUsI HOBBIX BUJIOB;
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— HCIOJNb30BaTh COBpEMEHHbIE HH()OPMALIMOHHBIE U KOMITBIOTEPHBIE TEXHOJIOTHH, Cpe/I-
CTBa KOMMYHUKaIU, CHOCOOCTBYIOIIHE MOBBIIECHUIO 3PPEKTUBHOCTH HAYYHOH NEATEIHHOCTH;

— pa3pabarbiBaTh PU3MUECKUE U MATEMAaTUYECKUE MOJICTH TPUOOPOB M YCTPOMCTB AJICK-
TPOHHUKHU U HAHOAJICKTPOHHKH;

— 0(hopMIIATh, MPEICTABIATH U JOKIAAbIBATH PE3YIbTAThI BHIIOJIHEHHOMN pabOTHI;

enaoemy:

— HaBbIKaMH cOopa, 0OpabOTKM M aHaiM3a M CHUCTEMAaTH3alMd HAyYHO-TEXHUYECKOU
uH(OPMALIKH TI0 TEME HCCIE0BAHNUs, BHIOOPA METOAMK U CPEJCTB PELICHUS 33/auu;

— HaBbIKAMU TOATOTOBKM HAyYHO-TEXHUYECKHX OTYETOB, MYONMKAlMN MO pe3yJbTaram
BBITIOJIHEHHBIX MCCIIEIOBAHMM, (DUKCAITH U 3AIUTHl OOBEKTOB MHTEIUIEKTYaIbHOM COOCTBEHHOCTH;

— METOJaMHM pacueTra HapaMeTpOB U OCHOBHBIX XapaKTEPUCTUK MOJIEIIe, HCIIOIb3YEeMbIX
B IIPEIMETHOM 00acTH;

— MPAKTUYECKUMHU HaBbIKaMU pabOThl ¢ MPOTPaMMHBIMHU IMaKeTaMHU MaTEeMaTH4YeCKOIrO
MOJICITUPOBAHHS;

— HaBBIKAMH METOJIOJIOTMYECKOTO aHaJIM3a HAyYHOT 0 UCCIIE0BAaHUS U €r0 Pe3y/IbTaToB;

— COBpeMeHHBIMU nporpamMMmHbIMU cpenctBamu (CAD) monenupoBaHusi, ONTUMAIBLHOTO
MPOEKTUPOBAHUS U KOHCTPYUPOBAHUS MPUOOPOB, CXEM U YCTPOUCTB AJIEKTPOHUKU U HAHODJIECK-
TPOHHUKH Pa3TMYHOTO (PYHKINOHAIHHOTO HA3HAYCHUSI.

3. MecTo npeaiunjioMHoi npakTukn B cTpykrype OIIOII

[IpenauminomHas npakTika BXoauT B biok 2 pabouero yuebnoro miaana OITOII (mpakTu-
KM, BapUaTUBHAsI YacTh) U MPOBOJUTCS B MATOM CEMECTPE OOYYEHHS COTIIACHO KaJlCHIAPHOMY
rpaduky yueGHOro mnpoiecca.

[IpakTrKa MPOBOAWTCS HA MPEINPUATUSIX U OPraHU3AIUAX JTH000H (OpPMBI COOCTBEHHO-
ctu Poccuiickoli denepanuu u 3apy0exbs Ha OCHOBE JI0rOBOPOB, 3aKiIouaeMbIx Mexay BY3om
U TPEINpUATHEM, a TaKKe B HAyYHO-MCCIIEIOBATEIbCKUX JTAOOPATOPHAX MU BBITYCKAIOUINX Ka-
denpax TYCVYP.

[Ipegaumiomuas npaktuka siBasiercss oosi3arensHbIM paszaenom OIIOIT u 6azupyercst Ha
3HAHMSX, TIOJYYSHHBIX IIPU OCBOCHHUH BCeX AUCHUIUIMH Onoka b.1 pabodero yaeOHOro ruana.

4. O0beM NPAaKTHKH B 3a4eTHBIX €JIMHUIIAX M ee NPOJA0KHUTEJIbHOCTH B
HeJeJIsIX (aKaJeMHUYeCKHX Yacax)

O6’beM HpeﬂﬂHHHOMHOﬁ MPAaKTUKH COCTABJIACT HIECTh 3aYCTHBIX CAUHHIl TPYJOCMKOCTH
(6 3.e.), MPOJOKUTEILHOCTh MIPAKTUKK TP TUCKPETHOH (hopMme MpoBeacHHs — 4 HEAETH, YTO
COOTBECTCTBYCT 216 AKaJIECMHUUYCCKHUM YHacaM. PacnpeneHeHHe O6’LCMa IIPAKTHUKU 110 BUAAM pa6o—
ThI IPUBEACHO B Tabuie 4.1.

Tabanna 4.1. O0beM NPaKTUKHU U BUABI Y4eOHOH padoThl

Bun yueGHoii pa6oThl Bcero yacos
AyauTtopHble 3aHATHS (BCEro) 6
B ToM uncine:
Jlextmu (ycranoBounsbie) [IpoBONT: pYKOBOIUTENH MPAKTUKU OT YHUBEPCUTETA 2
HHcTpyKTaX 10 TeXHUKE 0€30MacHOCTH Ha paboueM MecTe U MHQOPMAIMOHHOM 0e3-
OTTaCHOCTH JIJISl TI0JIb30BATENNel CETEBBIX PECYPCOB MpeanpusTus. [IpoBoaunT: 4
OTBETCTBEHHBIW 332 OPTaHU3AIUIO TIPEJIUIZIOMHON TPAKTUKH OT MPEIITPHUSTUS
IIpousBoacTBeHHast padoTa 138
CamocTosiTeJIbHasi padoTa cTyJAeHTa (BCero) 72
Buj arrecranun JAud. 3auer
O011as TPYI0EeMKOCTh, AKAJeMUYECKHX YACOB 216
3ayeTHble eIMHULBI TPYI0EMKOCTH 6 3.e.
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5. Conep:xkanue npeJIunJIOMHOM NPAKTUKHA
5.1 Buabl Npou3BOICTBEHHON padoThl HA NMPeTUIJIOMHONH MPaKTHKe:

— IPOXOXKJEHHE MPOU3BOJCTBEHHOI'O MHCTPYKTa)Ka M MHCTPYKTa)ka IO TEXHHKE Oe3-
OIIAaCHOCTH Ha pabodyeM MecTe U MH(OpMaIMOHHON 06€3011aCHOCTH IIpU paboTe ¢ KOMIIBIOTEPOM;
— COCTaBJIEHHE TEXHUUYECKOTO 3a/IaHus Ha pa3paboTKy (1o Temaruke BKP);
— COop, 00paboTKa U cUCTEMATU3aLUs HAyYHO-TEXHUYECKON HH(pOpMAIMK U TATEHTHBIX
HMCTOYHMKOB 110 Teme 11anupyemont BKP;
— IPOCKTUPOBAHUE U NIPOBEIECHUE PACYECTOB MNICKTPOHHBIX YCTPOMCTB M CUCTEM I10 TEME
BKP ¢ ncrnons3oBanueM cpeiCcTB KOMIIBIOTEPHOI'O POEKTUPOBAHUS;
— pa3paboTka MaTeMaTH4eCKOH Mozenu OObEeKTa HCCIEAOBAaHUS s ONTUMHU3ALUU
[1apaMETPOB € UCIIOIb30BAHUEM CTAHIAPTHBIX ITAKETOB IPUKIIAIHBIX IPOTPaMM;
— H3rOTOBJIEHHE MAaKETHOIr0 00pa3lia, HACTPOIKa, UCIBITAHUS U HCCIIEIOBAHNUE;
— TMOJATOTOBKA JIOKJIAJIOB M ITyOJIMKALUK 1O pe3yabTaTaM MPOBEICHHBIX UCCIICAOBAHUI;
— odopMiIeHHE OTYeTa 10 NPEJAUIUIOMHOM MIPAKTUKE B 3JIEKTPOHHOM BHUJE C IPUMEHE-
HUEM O(PHCHBIX TEXHOJIOTHUH.

Tadauua 5.1. @opmupoBaHue coepKaHus NPeIIUNIOMHON NPAKTHKH

Bunsl paboT Ha mpakTHKe " 2 5
S = 5
Ne 52 L, Swo| 55| B >3
. Paznensl (3Tamnbl) NpakTUKH 2 é = E S E g % & % z 2 o E* E
m © @) = °© (S
1 2 3 4 6 7 8
1 IToaroroBuTEIBLHBIN ITAI
VYcranoBouHas aekuus (Lemu,
3a/1a4M, CPOKH MPAKTHKH, OT-
11 4yeTHOCTh). [IpoBoaut npero- 2 0 0 0 2
JaBaTellb, OTBETCTBEHHBIN 3a
OpTraHM3AIHIO PAKTUKH OT
YHHUBEPCUTETA
WNHCTpyKTaX O TEXHHUKE Oe3- OIIK-2
OIACHOCTH Ha paboyeM MecTe
U UH(pOPMAIIMOHHOM Oe3omac-
1.2 | HOCTM npHU UCTIONB30BaHUN 0 4 2 0 6
CETEBBIX PECYPCOB MPEATIPUSI-
tust. [IpoBOIUT pyKOBOIUTEINH
MPAKTHKHU OT NPEANPUSITHUS
2 IIpou3BoaACTBEHHBIN YTAN
dopmynupoBaHue U yTBEP-
51 | P/CHHE TEXHUECKOTO 3a/AHHS 0 0 0 4 4
(T3) Ha BEIMYCKHYIO KBTU(U-
KannoHHyIo padory (BKP)
Co6op, 0OpaboTka U cucTeMaTH-
2.2 3anug Mmatepuanos aiua BKP 0 0 0 18 18 IK-1
[K-7
Pa3pa6o(T1<a " H;;FOTOBJ'IGHI/IC K-8
Makera (CTeH/a) it IpoBejie-
23 HUSA I/ICCHC}IOBaHHﬁ 10 TEMAaTu- O O O 44 44 HK-g
ke BKP
MogenupoBaHue IEKTPOHHBIX
24 | cxem B cpemax Mathcad, 0 0 0 14 14
Matlab, Pspise
2.5 | IlpoBeneHMe SKCIEPUMEHTATb- 0 0 0 24 24
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Buner paboT Ha IpakTHKE - > =
No = @ 1 & = § § E
L/ | Pasnens (oTansi) npakTukn % a E E ‘é’ E g § % % § g E & §
m © @) = © (S
1 2 3 4 6 7 8
HBEIX pabOT M UCCIIeIOBAHUH
PazpaboTka mpoexTHO-
2.6 | KOHCTPYKTOPCKO# JOKyMEHTa- 0 0 0 34 34
1015031
3 CamocTosiTesibHas1 padoTa
0030p HAYIHO-TEXHUIECKON
31 | TMTEPaTyphl M MpOBE/IeHHe 0 0 20 0 20
]r;ngTHoro MOUCKA 10 TEME OIIK-2
OIIK-5
PazpaboTka cxeMm u anropur- K-1
30 | MoB paboThl, pacyeTsl, Mo- 0 0 34 0 34 MK-7
CTpOoeHHE HeOOXOIUMBIX Ta0- K-8
T ¥ TpauKOB TK-9
Benenue nHeBHUKA NPaKTHKY,
3.3 | COCTaBIEHHE OTHeETa (moaro- 0 0 16 0 16
TOBKa IPE3EHTALMN) K 3alUTe
NPaKTUKU
Bcero yacon 2 4 72 138 216

6. @opMBI OTYETHOCTH MO MPEIAUINIOMHON MPAKTUKE

B nepuon npoxoxaeHusi MpakTUKyU oOydaroluecs BeAyT AHEBHHUK NPAKTUKU. J{HEBHUK
IIPAKTUKYU 3aBEPSETCS PyKOBOIUTENIEM MPAKTUKU OT OPTaHU3ALNN NIPOXOKIACHUS IPAKTUKU U OT
00pa30BaTeIbHOI OpraHu3alyy.

ITo pe3ynpTaTaM NpakTHKH OOy4aroIMEecs COCTAaBISIOT HMUCbMEHHBIH OTYET, KOTOPBIH
yTBEpKAAeTCsd OpraHu3alUeil MpoxokaeHus mnpakTuku. [locnme 3aBepiieHus MperIUuIuIOMHON
NPaKTUKKA 00yYaroluecs MpeJICTaBIAI0T Ha BITYCKAIOLIYIO KaQeapy OTYeT MO MPAKTUKE C OT3bI-
BOM PYKOBOJMTENSI OT MPEANPHUATHS U TUTYIbHBIM JIMUCTOM, 3aBEPEHHBIM I1€4aThIO MPEAIPUSATUS, a
TaK’Ke 3aTll0JIHEHHBIN THEBHUK IPAKTUKH.

B kadecTBe npuiokeHUs K OTUETY M0 MPaKTUKE 00ydaroIuecs MOryT opopMuTh rpadu-
4yeckue, ayauo-, GoTo-, BUACO - MaTepHallbl, HarjIsiHble 00pa3lbl U3/AEIUN, MOATBEPKIAtOIIIe
IIPAaKTUYECKHH OIIBIT, IOJYYEHHBIN Ha MPAKTUKE.

[IpoBepky oTueTa W JHEBHUKA MPAKTUKHU OCYIIECTBISIET PYKOBOAMUTENb MPAKTUKU OT YHU-
Bepcutera. OIieHKa MPOU3BOACTBEHHOM paboThI M OTYETA MO MPAKTUKE MPOU3BOIAUTCS MO Pe3ysbTa-
TaM 3alUThl IPAKTUKH (IIPE3EHTAIMN) C YIETOM OT3bIBa (OLIEHKN) PYKOBOAUTENS OT MPEANPHUSITUS U
Ka4eCcTBa IPEICTaBIECHHOro oT4yeTa. OLeHKa MPOCTaBIISIETCs HAa TUTYJIBHOM JIMCTE OTUETA.

7. @OH OLIEHOYHBIX CPEICTB JIsl MPOBEAeHUS MPOMEKYTOUYHOM aTTecTAllUU

@DOHJT OLICHOYHBIX CPEACTB MpeAHa3HAUYEH [UIsl KOHTPOJIS U OIIEHKH Pe3yJbTaToOB IPO-
XOX/IEHUS TPaKTHKHU 110 OCHOBHOM MpodeccuoHanbHoi oOpazoBaTensHoi nporpamme (OITOIT)
o HarpasyieHuto 11.04.04 «DnekTpoHMKa ¥ HAHOAICKTPOHHUKA).

OOBEKTHI OIICHUBaHUS — pe3yiIbTaThl popMupoBanus odienpodeccrnonansbubix (OIIK) n
npodeccuonanbHbIX (I1K) kommeTeHuii 00yJaronuxcs, a Takyke 3HaHWUH, YMEHUI U HAaBBIKOB,
MIOJIyUYEHHBIX MPU MPOXOXKIECHUU MPAaKTUKU. VITOrMm mpoMeXyTOUHOH aTrTecTaluy MO Npeiau-
MJIOMHOW MPAKTHKE — KOMIUIEKCHAS OIEHKA OBJIAJICHUS O0yUYaIOIIMMHUCS 001enpogecCuoHalIb-
HBIMU M IIPO(PECCHOHATLHBIMU KOMITETEHLUSIMH U TOTOBHOCTH peEIIaTh COOTBETCTBYIOIINE MPO-
(beccroHaNbHBIC 3a/1a4H.
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Pe3ynbTarhl OCBOCHHMS MPOTrpaMMbl TIPS TUILIIOMHON TPAKTHKY C YI€TOM BHUa mpodec-
CHOHaHBHOfI ACATCIIbHOCTH, K KOTOpOI>'I TOTOBHUTCA BI:IHyCKHI/IK, U OCBOCHHBIX KOMHGTGHHI/Iﬁ
npuBeeHbI B Tabauie 7.1.

Tabanna 7.1. Pe3yJbTaThl 0CBOEHHSI POrPaMMBbI NPENIMIIJIOMHOH NMPAKTHKHA

Bunst npodeccronansHoi Pesynbrarel
[IpodeccronansHble 3a0a9n
JeATeITLHOCTH (OCBOCHHBIC KOMIIETCHIINH)
1 2 3
Co6op, 00paboTka, ananu3 u cucteMa] CrioCOOHOCTBIO — HCIOJB30BaTh  pe-
TU3alMs HAYYHO-TEXHUUYECKOW UH- | 3yJIbTaThl OCBOCHHS AMCLUILIMH MPO-
bopmarmu 1Mo TeMe uccaeIoBaHus, | rpammbl Maructpatypsl (OITK-2)
BBIOODP METOHMK U CPEACTB PELICHUS
Hayuno- 3a/atu
HCC/TeI0BATENBCKAST [loaroroBka Hay4yHO-TEXHHYECKUX | ['OTOBHOCTBIO OGOPMIIATH, MpEACTaB-
OTY4eTOB, 0030pOB, pedeparos, | JATh, TOKJIAABIBATh, U APTYMEHTHPO-
nyOIMKanuii 1Mo pe3yjbTaTaM BbI- | BAaHO 3allUINATh Pe3yIbTaThl BBIIOJ-
MOJTHEHHBIX MCCIICI0BAaHUM, Moaro- | HeHHoi padbotsl (OITK-5)
TOBKa W TIPEJCTABICHHE JOKJIA/IOB
Ha Hay4YHbIe KOH(QEPEHINN U CeMH-
HaphbI
I'oTOBHOCTBIO POPMYTUPOBATH LETH U
3aJ]aud Hay4YHBIX WCCIICIOBAHUH B CO-
OTBETCTBHU C TEHJACHIUSMH H TIep-
CIEKTHBAaMH Pa3BUTHUS NEKTPOHUKH U
HAHODJICKTPOHUKH, & TAKKE CMEKHBIX
obnacteld HAyKW W TEXHUKH, CHOCO0-
Onpenenenue eI, MOCTaHOBKA HOCTBIO OOOCHOBaHHO BHIOMpAaTh TEO-
3a]a4 IPOCKTUPOBAHUS DJICKTPOH- | PETHUECKUE U DKCIIEPHUMEHTAJIbHBIC
HBIX IPHOOPOB, CXEM U YCTPOWCTB | METOABI M CpPEJACTBA pEIIeHUs cop-
pa3nuYHOTO (PYHKIMOHAIBHOTO MynupoBaHHbIX 3ama4 ([TK-1)
Ha3HA4YEHMs, IIOJIrOTOBKA TEXHUYE- | [OTOBHOCTBIO  ONpENeNATh  IIEIH,
CKHX 3aJJaHUI Ha BHIIIOJTHEHNE OCYILIECTBIISITH ~ MOCTAHOBKY  3a/1ad
MPOEKTHBIX paboT MPOEKTHPOBAHUSI AJIEKTPOHHBIX MpPH-
OOpOB, CXEM H YCTPOMCTB Pa3In4IHOTO
IIpoekTHo- (YHKIIMOHAIBHOTO Ha3HAYCHHMS, MOJ-
KOHCTPYKTOpPCKAas TOTaBIIMBATh TEXHUYECKUE 3aJaHUS HA
BEITIOJTHEHHE TpoekTHBIX padot (ITK-
7)
[IpoexTupoBanue ycrpoiicTs, npu- | CriocoOHOCTHIO MIPOSKTHPOBATh
OOpOB ¥ CHCTEM DJICKTPOHHOU T€X- | YCTPOWCTBA, MNPHOOPHI U CHUCTEMBI
HUKH C YYETOM 3a/IaHHBIX TpeOOBa- | 3JEKTPOHHOW TEXHHKH C Y4EeTOM 3a-
HU nanHbix TpedoBanuii (ITK-8)
Pa3paboTka mpoekTHO- CnocoOHOCThIO pa3pabaTeiBaTh IPO-
KOHCTPYKTOPCKOH JIOKYMEHTAIMH B | €eKTHO-KOHCTPYKTOPCKYIO JIOKYMEHTa-
COOTBETCTBHMHU C METOAMYESCKHUMH M | IIHI0O B COOTBETCTBHU C METOJMYECKU-
HOPMAaTHBHBIMH TPeOOBaHHAMHU MH M HOPMAaTHBHBIMH TPEOOBaHMSIMH
(TIK-9)

7.2 ®opMBbI KOHTPOJIS M OLIEHKH Pe3yJIbTATOB MPOXO0sKIeHUs MPAKTHKH

B cootBercTBUYU ¢ yueOHBIM IJIAaHOM M paboyeil mporpaMmoin MpeaauIIOMHON MPaKkTUKH
(GOH/IOM OLICHOYHBIX CPEJACTB MpelyCcMaTpUBAETCSl MPOBEACHHE TEeKYIero KOHTPOJISA BCEX
BUJIOB pabOT Ha MPAKTUKE U MPOMEKYTOUHAS] ATTeCTAlMs PE3yIbTaTOB OCBOCHHUS MPOTPAMMBI

IMPAKTUKHU.
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Bunasl paboT Ha IpakTUKE ONPEIENSIOTCS B COOTBETCTBUHU C TPEOOBAHUSMH K pe3yibTa-
TaM OOydYEHHS — MOJYYCHHIO MPAaKTUYECKOro ombiTa, ocBoeHuto kommereHmui (OIK, TIK,) u
OTpakeHbI B paboueil mporpamme MpaKkTUKH.

Texymmii KOHTPOJIb PE3YyJIbTATOB IIPOXOKIACHUS MPAKTUKU B COOTBETCTBUU € paboueit
IPOrpaMMOM U KaJ€HJIAapHBIM IJIAHOM IIPAKTHKHU IPOMCXOJIUT MPU UCIIOJIB30BAHUU CIIETYIOIINX
00s13aTeIbHBIX (POPM KOHTPOJIS:

— ©KEJHEBHBIN KOHTPOJIb IMOCEIIAEMOCTH MPAKTUKHU (C OTMETKOM B IHEBHUKE MPAKTUKH);

— HabJroieHne 3a BBINIOJIHEHHUEM BUAOB padOT Ha MpakTHKE (B COOTBETCTBUH C KaJlCH-
JAPHBIM IIJJAHOM IIPAKTHKH);

— KOHTpPOJIb KaueCTBa BHINIOJHEHUS BUJIOB paboT Ha npakTuke (ypoBeHs BiageHus OIIK,
[TK nipu BBIMOJHEHUH pabOT OIIEHUBAECTCS B OT3bIBE (XapaKTEPUCTHKE) C MPEAPUATHS IPOX0K-
JIEHUS IPAKTUKH);

— KOHTPOJIb BEACHMSI THEBHUKA ITPAKTUKU;

— KOHTPOJIb cOOpa MaTepuaioB JJisl COCTABICHUS OTUETA IO MPAKTHKE B COOTBETCTBUU C
WHUBUIyaJIbHBIM 33/1aHUEM.

7.3 ®opmMa NPOMe:KYTOUYHOM aTTeCTAIUH

[Ipomexxyrounast aTrecTanus 10 MPEAJUINIOMHON NpakTuke — AU(depeHunpoBaHHbII
3a4er.

OOyuaromyecs 10NyCKaloTCs K aTTeCTallui IPU YCIOBUU BBIIIOJIHEHHUS BCEX BUAOB paboOT
Ha MPaKTUKE, IPEAYCMOTPEHHBIX pabouell mporpaMMoi U UHIUBUIAYAIbHBIM 33/1aHUEM, U CBOE-
BPEMEHHOM IIPEJIOCTABICHNUHN CIEAYIOINX JOKYMEHTOB:

— OT3bIBAa PYKOBOJAUTEJIS MPAKTUKU OT OPraHU3aLUU POXOKICHHS IMPAKTUKU 00 ypOBHE
OCBOECHMS 001IeTTPO(HECCHOHAIBHBIX U MTPO(ECCHOHATBHBIX KOMIIETEHIMIA;

— JHEBHUKA MPAKTUKH;

— OTYeTa 10 MPAKTUKE B COOTBETCTBUU C YTBEPKICHHBIM 33/IaHUEM HA IIPAKTHKY.

7.4 Tloka3aTe,id OLIEHUBAHMSI KAa4YeCTBA MPOXO0KIEHUSI MPAKTHKH NPH
NPOMEKYTOUYHOI aTTecTAlNU

OreHka KadecTBa MPOXOXKACHUS TMPAKTHKH MPOUCXOJIUT TIO CIICIYIOIINM MTOKA3aTeIsIM:

— COOTBETCTBHE OTYETA TIO0 MPAKTUKE (BMECTE C IPHIIOKESHUSIMH) 33JaHUIO HA TTPAKTHUKY,

— o(hopmiieHue THEBHMKA U OTYETA MO MPAKTHKE B COOTBETCTBHH C TPEOOBAaHUSIMU
[10.2.1];

— HAJIMYUE TPE3CHTAIIMOHHOTO MaTepHalia, B IMIOJTHON CTENICHU WILTIOCTPUPYIOIIETO OTYET
IO MPAKTHKE;

— HaJIMYME OT3bIBA PYKOBOJUTENSI MPAKTUKH OT MPEANPUATHS 00 OCBOCHUN KOMITETEHITHIA
IIPY BBITIOTHEHUH pabOT Ha MPAKTUKE;

— KOJIMYECTBO M IMOJTHOTA MPABHIIBLHBIX YCTHBIX OTBETOB HA BOIPOCHI BO BPEMSI IIPOMEKY-
TOYHOM aTTECTAIUU.

Onenka (auddepeHIPOBaHHbBIN 3a4eT) MO MPaKTUKE OMpeeNsieTcs Kak CpeaHuid Oast
3a MpeAcTaBIeHHbIC MaTepraibl IPAKTHKU M OTBETHI HA BOMPOCHI IPU aTTECTAIIUU.

8. CucreMa OlleHMBAHUA UTOTOB NPEIANUIIOMHOM NPAKTUKH

@DOH/T OLIEHOYHBIX CPEACTB U THUIIOBBIE KOHTPOJIBHBIE 3aJaHNUs, UCIIOJIb3YEMBIE ISl OLIEH-
KU C(OPMHUPOBAHHOCTU M OCBOEHUS 3aKPEIJICHHBIX 3a MPEJUIUIOMHOM MPaKTHUKOW KOMIIETEH-
U TIpU NPOBEIEHUH TEKYILEH, MPOMEKYTOUYHON aTTeCTalluy MPUBEJEH B IPUIIOKEHUH K pabo-
4eil porpaMme.
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9. YueOHO-MeTOAMYeCKOe U HH(POPMALIMOHHOE 00eclieYeHU e MPAKTHKH
9.1 OcHoBHasi JIuTepaTypa

1. ®enepanbHBIi TOCYIaPCTBEHHBIH 00pa30BaTEIbHBIN CTAHIAPT BBICHIETO 00Pa30BaHUS
(®I'O0C BO) mo nampapneruto noarotoBkud 11.04.04 «OnexkTpoHWKa M HAHODJIEKTPOHUKA
(YpoBEeHb MarucTpaTyphl), YTBEpKICHHBIM MpUKa3oM MUHHCTEPCTBA O0pa30BaHUS W HAYKH
Poccutickoit ®eneparuu ot 30.10.2014 Ne 1407. [Dnekrponnsiii pecype]. — URL:
http://www.tusur.ru/export/sites/ru.tusur.new/ru/education/documents/federal/110404.doc

2. [Tonoxxenue o nMpakTUKe 00YJarOIIMUXCs, OCBaWBAIOIINX OCHOBHBIE TPOeCCHOHATbHbIC
o0pa3oBaTeNbHbIC MPOTPAMMEI BBICIIIETO 00pa3oBanwsl. [ DnekTpoHHbIH pecype]. — URL:
http://www.tusur.ru/export/sites/ru.tusur.new/ru/education/documents/federal/18.1.pdf

3. CxkBopuos B. A., Tonop A. B. Meroauueckue yka3aHus 110 OJrOTOBKE MarucTepcKoi
quccepraiu. — Tomck: ToMCKuUI rocy1apCTBEHHBINA YHUBEPCUTET CUCTEM YITPABIICHUS U PaHO-
anexTpoHukH, 2016. — 81 c. [Dnexrponnslii pecypc]. — URL:
http://www.ie.tusur.ru/docs/vkr_mag.rar

9.2 JlonoJHUTEIBLHAS JIUTEPATypa

1. Ilonoxxenue 00 opraHu3aluy U HPOBEACHUM MPAKTUK CTYJIEHTOB, OOYyYaroIIHUXCS B
TYCVYPe. YTBepxkaeno nepBbiM mpopektopom 20.11.2014r. [Dnextponssiii pecype]. — URL:
http://www.tusur.ru/export/sites/ru.tusur.new/ru/education/documents/inside/9-4-new.doc

2. Ilomoxxeune o OpcaInpusiaTuax — 68.38.X IPAKTUK CTYACHTOB, 06y‘IaIOH_II/IXC$I B
TYCVYPe. YtBepxkaeno nepsbiM mpopektopom 20.11.2014 r. [Dnexkrponnsiii pecype]. — URL:
http://www.tusur.ru/export/sites/ru.tusur.new/ru/education/documents/inside/pract_bas.pdf

9.3 YueOHo-MeTOoANYeCKHE TOCOOHMS M MPOrPpaMMHOe odecrieyeHne
9.3.1 Obs3aTesIbHBIE YU€OHO-METOANYeCKHE MOCOOHS

1. Metoauueckue ykazaHus 1o 0(hOpMIIEHUIO TEXHUYECKON JOKYMEHTAIUU / COCT.
B.II. Pontokos, 2011. — 110 c. [DnexTponnsiii pecypc]. — URL:
http://www.ie.tusur.ru/docs/eskd.zip

2. KoMnbloTepHbI€ TEXHOJIOTUH B HayKe, 00pa30BaHUU U MPOU3BOJICTBE AJIEKTPOHHON
texHuku / Kpyunnun B.B., Tanosuukwuii FO.H., Xomuu C.JI. — Tomck, 2012. — 154 c.
[Anextponnbrit pecype]. — URL: http://edu.tusur.ru/training/publications/967

9.3.2 YueOHO-MeTOAMYECKHE MTOCOOHS [IJIs1 JIMLI C OTPAHHYEHHbIMH
BO3MOKHOCTSIMM 310POBbS

YuyeOHO-MeTOANYEeCKHE MaTEPHAIIBI 111 CAMOCTOSITEILHON U ayUTOPHOMN pabOThI 00Y-
YAOLIMXCS U3 YMCIIa MHBAJIMIOB MPEIOCTABIAIOTCS B (hopMax, alalTUPOBAHHBIX K OrpaHUYCHU-
SIM UX 3710POBbsI U BOCIPUATHS HH(OPMALIUH.

Jlnist a1 ¢ HapyIIeHUsIMH 3peHHst: — B popMe 3JIEKTPOHHOT'O IOKYMEHTa;
- B [I€YaTHOHN popMe YBETUUEHHBIM LIPUPTOM.
Jis i ¢ HapyIIeHUsIMU ciTyXa: — B (hOpMe 3JIEKTPOHHOTO JJOKYMEHTAa;

- B IIeyaTHOH (opme.

Jlnist u ¢ HapyIIeHUsIMHM OTMIOPHO-/IBUTATEIBHOTO anmnapaTa: — B ie4aTHOU GopMme;

— B (hopMe AJIEKTPOHHOIO JJOKYMEHTA.

9.4. Ba3bl TaHHBIX, HHPOPMALHOHHO-CIPABOYHbIE, TOMCKOBbIE CHCTEMBbI U
Tpedyemoe mporpaMMHoe odecrieyeHue

1. https://e.lanbook.com/book/709/#book name
2. Cucrema MOJICITMPOBAHUS JIEKTPOHHBIX CXeM «ASIMeCy. [ DiekTpoHHbIi pecypc]. —
URL: http://www.ie.tusur.ru/content.php?id=490
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10. MaTepuaJbHO-TeXHHYECKOE 0O0ecneueHue MPAKTHKH
10.1. O6mue TpedoBaHUsI K MATEPHATbHO-TEXHHYECKOMY 00ecre4yeHn 0 MPAKTHKHU

Jlnst mpoBeieHHs 3aHATHI JICKIIMOHHOTO THIIA, TPYNIOBBIX U MHAWBUIYATBHBIX KOHCYIIb-
TaIUi, TEKYIIero KOHTPOJISI ¥ TMPOMEKYTOYHOU aTTeCTAllMU MCIIONB3YeTCs ydeOHast ayIauTOpHs,
C KOJIMYECTBOM IIOCAJI0OYHBIX MECT He MeHee 22-24, obopymoBaHHAas JOCKOW M CTaHIAPTHOU
yueOHoil Mebenblo. FIMeroTest HaryisqHbIe TOCOOHs B BUJIE MTPE3CHTALIUH.
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IIpuiio:kenune Kk padboyeid mporpamme

denepanpHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPESIKACHHE
BBICIIIETO 00pa30BaHUS

«TOMCKHWM T'OCYJAPCTBEHHbBIN YHUBEPCUTET CUCTEM YIIPABJIEHUA
N PAIIMOIJIEKTPOHUKN» (TYCVYP)

YTBEPXJIAIO
IIpopexTop no y4yedoHoi padore
ILE. Tposin
«__» 2017 r.

®OH]I OIEHOYHBIX CPEJICTB 11O ITIPONU3BOJCTBEHHOMN NPAKTHUKE
«IIPEJIUIIIOMHAS ITPAKTUKA»

(HaI/IMeHOBaHI/Ie yqe6H0f/'1 JUCHUIIIUHBI U HpaKTI/IKI/I)

YpoBeHb 0CHOBHOI1 00pa3oBaTeIbHOI NPOrpaMMBbl MarucTparypa
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(HanMeHOBaHUE HATIPABJICHHS TOJITOTOBKH)
HanpasJsienHocTh (MIpopuJib) «IJIeKTPOHHBIE NPUOOPHI M YCTPOHCTBA cO0pa, 00padoTKH 1
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®akyabrer 3uB® (3204HBIII M BeYepHUIA)
(CokpallleHHOE U II0JIHOE€ HaMMEHOBaHKE (aKyJbTeTa)

Kadenpa IIpI (kadeapa npoMbINLIEHHON 3JIEKTPOHUKH)
(CokpallleHHOE U TTOJTHOEC HAaNMEHOBaHUE KadeIphl)

Kype 3 Cemectp 5

Yueonslii niian Ha6opa 2016 roaa u nocseayrOuuXx et

Mud. 3auer 5 cemecTp

Tomck 2017

CornacoeaHa Ha noptane Ne 15227



1 Beenenue
@onx oneHounslx cpeacts (POC) sBisercs NMpHIOKEHHEM K pabodel mporpamme

12

MPEIIUIUIOMHON IPAKTUKU U MPEJCTaBIsIET OO0 COBOKYIHOCTh KOHTPOJIbHO-U3MEPUTEIBHBIX
matepuanoB (KMIM) (tumoBbie 3a1auu (3a/1aHus), KOHTPOJIbHBIC PAOOTHI, TECTHI U JIp.) U METO-
JIOB UX HCIOJIb30BaHUs, MPEAHA3HAUYEHHBIX JISI M3MEPEHUsl YPOBHS JOCTH)KEHUS CTYACHTOM

YCTaHOBJICHHBIX PE3YJIbTATOB O0yUYECHHUSI.
OOC 1o IUCHUILUIMHE UCIOIB3YeTCs MPU MPOBEICHUU TEKYLIEr0 KOHTPOJIS yCIIeBaeMO-

CTH " HpOMC)KYTO‘-IHOﬁ aTrTeCcTaluu CTYACHTOB.

[TepedeHn 3aKpeIICHHBIX 3 JUCIUIUIMHONW KOMITETCHIIMI MMPUBEICH B Ta0onwuIle 1.

Ta6auna 1 — Ilepeyenb 3aKpenJieHHBIX 32 TUCHUILVIMHOM KOMIIETEHIIU

Kon

DopMyJIMPOBKA KOMIIETEHIUI

Jrtansl GOpPMHPOBAHMS KOMIETEHIHI

OIIK-2

CIIOCOOHOCTBIO ~ HCIIONB30BaTh  pe-
3yJIBTAaThl OCBOCHHUS JHUCIUIUIMH MPO-
rpaMMbl MarucTpaTypsl

OIIK-5

TOTOBHOCTBIO O(OPMIISATH, MIPEACTAB-
JSITh, JTOKIAaAbIBAaTh U apryMEHTHPO-
BAaHHO 3alIWIIATh PE3YJNbTATHl BBI-
TIOJTHCHHOM pPaboTEI

K-1

TOTOBHOCTBIO (hOPMYTHPOBATH IICTTU
1 3a/1a4M HAYYHBIX UCCJICIOBAHUIN B
COOTBETCTBHUH C TCHCHIIUAMU U TIEP-
CIICKTHBAMU Pa3BUTHUS dJICKTPOHUKU
Y HaHOYJICKTPOHHUKH, a TAKKE CMEXK-
HBIX 00JacTeil HAyKH U TEXHUKH,
CII0COOHOCTBIO 00OCHOBAHHO BBHIOH-
paTh TEOPETUIECKUE 1 SKCIICPUMCH-
TaJNbHBIC METOJBI U CPEICTBA pellie-
HUSA cHOPMYITHPOBAHHBIX 32144

K-7

TOTOBHOCTBIO ONPENIEIISATH LEIH,
OCYILIECTBIISITh IOCTAHOBKY 3a]a4
MPOEKTUPOBAHHMS JICKTPOHHBIX
pHOOPOB, CXEM U YCTPOMICTB
Pa3uIHOrO (PyHKIMOHAIHEHOTO
Ha3Ha4YeHHUsl, II0IrOTaBJINBATh
TEXHUYECKUE 3aJ]aHus Ha
BBITIOJIHEHHE TPOSKTHBIX PA0OT

K-8

CIOCOOHOCTBIO MIPOEKTHUPOBATH
YCTPOWCTBa, NPHOOPHI M CHCTEMBI
JJIEKTPOHHON TEXHHMKH C y9IEeTOM 3a-
JIAHHBIX TpeOOBaHUMN

IK-9

CIIOCOOHOCTBIO pazpadaThIBaTh MPO-
€KTHO-KOHCTPYKTOPCKYIO IOKYMEH-
TalMIO B COOTBETCTBUH C METOANYE-
CKUMH ¥ HOPMaTHBHBIMH TPEOOBaHH-
MU

JoJzkeH 3HATh:
WHHOBAIIMOHHBIE TOAXOABI B HAyYHO-MCCIECIOBATEIbCKONW Ies-
TENBHOCTH C Y9E€TOM HCIIOJIb30BAaHMS MEPEIOBBIX TEXHOJIOTHHA 1
pa3paboTOK; METO/IBI CHHTE3a M MCCIICJOBAaHNS MOJIEIIEH;
TEHJCHIIH 1 MEPCIIEKTUBHI Pa3BUTHS JJICKTPOHUKH U HAHORJICK-
TPOHHMKH, a TAK)KE CMEXKHBIX 001acTel HAyKN U TEXHUKH;
METOBI pacueTa, IPOEKTUPOBAHM, KOHCTPYHUPOBAHUS U MOJEP-
HHU3aLUH JJIEKTPOHHOI KOMIIOHEHTHOH 0a3bl ¢ UCIIOIb30BaHHEM
CHCTEM aBTOMATH3UPOBAHHOTO MPOEKTUPOBAHMS U KOMITBIOTEP-
HBIX CPEJICTB; BONPOCHI o0ecrieueH st 0€301MacHOCTH KU3HEAe -
TENBHOCTHU COTPYIHUKOB MPEANPUATHS, PaOOTAIOIUX C UCIIOb-
30BaHHEM KOMIBIOTEPOB.

Jomxen ymern:
CaMOCTOATENPHO MPUOOpPETaTh M WUCIIONB30BaTh B HCCIEAOBA-
TENILCKOM ESATEIbHOCTH HOBBIC 3HAHHS M YMCHUS, B TOM YHCIIE B
HOBBIX O0JIacTSAX 3HAHUM, HETIOCPEICTBEHHO HE CBSI3aHHBIX CO
cdepoil AeATENBHOCTH; CAMOCTOSTEIHFHO COCTABIATh TEXHHUYE-
CKOE 3a/laHHe Ha HAyYHO-TEXHHYECKYIO pa3paboTKy;
cobuparb, 00padaThIBaTh, aHATM3UPOBATh U CUCTEMATU3UPOBATH
HAayYHO-METOAMYECKYI0 WH(OpMALMIO MO TEMaTHUKE MPOBOJAH-
MBIX pa0oT; aJeKBaTHO CTABUTH 3a/1a4M WCCICIOBAHHS M ONTH-
MH3alUH CIOXKHBIX O0OBEKTOB Ha OCHOBE METOJOB MaTeMaTuue-
CKOT'O MOJICIIMPOBAHUS;, OCYLIECTBIISATh (HOPMATIHM3ALMIO U aJro-
pPUTMH3ALHIO (QYHKIMOHUPOBAHUS UCCIIEAYEMOM CHCTEMBI;
HCCIIe0BaTh OOBEKTHI-AaHAJIOTH C MEJbI0 MOJECPHHM3ALUHN HIIH
CO3J]aHMUS HOBBIX BHIOB; MCIIOJIb30BATh COBPEMEHHBIE HH(pOPMa-
IIMOHHBIE ¥ KOMITBIOTEPHBIE TEXHOJIOTHH, CPEJCTBA KOMMYHHKA-
IIMH, CIIOCOOCTBYIOIIME TOBBIICHUIO 3(PPEKTUBHOCTH HAay4HOMH
JIeITeNIbHOCTH; pa3padarhiBaTh (PU3MUECKHE U MaTeMaTHYeCKHe
MOJIETIH TPUOOPOB U YCTPOICTB DIIEKTPOHUKH M HAHOJJIEKTPOHH-
KH; 0OpMIIATh, TIPEACTABIATh U JOKJIAABIBATh PE3yIbTAaThl BBI-
MOJTHEHHOW PabOoTHI.

JloskeH BJIaIETh:

HaBBIKAaMU cOOpa, O0OpPabOTKM W aHajiu3a M CHCTEMAaTHU3alUU
HayYHO-TEXHHYECKOH MH(POPMAIMU 110 TEME HCCIICTOBAHUS, BbI-
60pa METOAMK M CPE/ICTB PELICHUS 3a]auH;
HaBBIKaMH TIOJITOTOBKN HAYYHO-TEXHUUECKHX OTYETOB, ITyOIMKaIIiA
TI0 pe3yJIbTaTaM BBITIOJIHEHHBIX MCCIEIOBaHUH, (pUKcany U 3aIu-
TBI 00BEKTOB MHTEIUIEKTYJIbHOH COOCTBEHHOCTH;
METOJIaMH pacueTa NapaMeTpOoB W OCHOBHBIX XapaKTEPUCTHK
MoJIeNIeH, NCTIOIBb3YEMBIX B IIPEIMETHON 001acTH;
MPaKTUIECKUMHU HaBBIKAMH PAa0OOTHI C MPOrPaMMHBIMH HTaKeTaMU
MaTEeMaTHYECKOTO MOJICITNPOBAHHS;
HaBBIKAMU METOJIOJIOTHYECKOTO aHajJN3a HAyYHOTO HCCIIEe0Ba-
HUS U €T0 Pe3yJIbTaTOB,
COBpeMeHHbIMH mporpammubiMu cpenctBamu (CAD) monenupo-
BaHMs, ONTHUMAJBHOI'O IIPOEKTHPOBAHUS M KOHCTPYHUPOBAHUS
puOOPOB, CXEM U YCTPOWUCTB AJIEKTPOHUKH M HAHOAJICKTPOHUKH
pa3IMYHOro (QyHKIMOHAIHHOTO Ha3HAYEHHS.
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2. Peaau3zanus KoMImeTeHIUIA

2.1 Komnerenmusa OIIK-2

13

OIIK-2: cnocoOHOCTh MCIIOJIB30BaTh PE3yJIbTaTbl OCBOCHHA AWCHUILIMH IIPOTpaAMMBbI

MarucTparypsl.

Hnst popmupoBanus komnerenun OITK-2 HE0OX0aMMO OCYIIECTBUTH Psijl 3TANOB. JTa-

IIbI (l)OpMI/IpOBaHI/ISI KOMIICTCHI WU, IMPUMCHACMBIC IJIA 3TOTO BH/bL 33,H51TPII>1, 1 UCIOJIb3YCMBbIC

CpeCTBa OLIEHUBAHMS MIPEICTABIICHBI B TAOIHIIE 2.

Taﬁ.lmua 2 — JTanbl (l)OpMHpOBaHI/Iﬂ KOMIICTCHIIUU U UCIIOJbB3YEMbIEC CPEICTBA OLICHUBAHUA

CocraB 3HAThb

YMmeTh

Biaagern

3HaeT TCHACHIUY U TIep-
CIICKTUBBI Pa3BUTHSI JJICK-
Coaep:kaHue | TPOHHWKH W HAaHOAJIEKTPOHU-
ITAIOB KW, a TAK)K€ CMEKHBIX 00-
JIACTeH HAYKH U TEXHUKU.

YMeeT UCoIb30BaTh Pe3yib-
TaThl OCBOCHUS JUCLUILIUH
MPOTrpaMMBbl MarucTpaTypsl, B
TOM YHCJIe B HOBBIX 00J1aCTIX
3HaHUM, HETIOCPEJCTBEHHO HE
CBSI3aHHBIX cO chepoit mes-
TEJLHOCTH.

Bnanmeet HaBbIKaMu
cbopa, aHaIM3a U CH-
CTEeMAaTH3aIMU TEXHU-
YecKoH MHPOpMAITHH
o teme BKP.

Y cTaHoBOYHEBIE JICKITHH,
nHcrpykTax 1o T.b., koH-
CyJ'II)TaHI/II/I, BBITIOJTHCHUEC
3aganuii mo reme BKP.

Buanl 3ausatuid

BslmosiHeHIE MHAWBUYATbHO-
0 MPOM3BOICTBEHHOTO 3a/1a-
Hus1. CamocTosiTeabHas padboTa
CTYJICHTOB

Brinonnenne nnnu-

BHyaJbHOTO TIPOU3-
BOJICTBEHHOI'O 33/1a-

Hus1. CaMOCTOSITEIb-
Has paboTa CTyeH-

TOB.

Ompoc na nekmusax. Kown-
Hcnoan3yemble | TPOJIb BBINOJHEHNUS HWHIU-

cpeacTBa BUYaJILHOTO 3a/IaHUS;
ouenuBanus | Juddepennmpopannsiii
3aYer.

Odopmnenre TeXHIIECKOTo
3aganus Ha BKP;
Odopmrnenne oTdeTa U 3aIu-
Ta MPaKTHKH.

[Ipe3enranus u 3a-
LIMTA OTYETA O
MIpaKTHKE

O6IJ_II/IG XapaKTCPUCTHUKU MokasaTeliel u KPpUTCPUCB OLICHUBAHUA KOMIICTCHIIMN Ha BCEX

9Talax NpruBCACHLI B Ta6J'II/II_Ie 3.

Ta0anna 3 — O0uue XapaKTepUCTUKH NOKa3aTe/ieil 1 KpuTepHeB OLIeHMBAHUS KOMIIeTeHIIMHU 110 3Tanam

IToka3aTenan
U KPpUTEPUHU

3HATDL

YMmerthb

Baagern

Oo6naznaer GaKTHICCKUM

OT1au4HO (BBHICOKMIA
YPOBEHB)

HUI] TPUMECHUMOCTHU

TEOPETHUECKUM 3HAHHEM B
npenenax u3ydaeMoi oo-
JIaCTU C MOHUMAaHUEM Ipa-

Ob6nanmaer Auana3zoHOM
MPAKTUICCKUX YMEHHIA,
TpeOyeMBbIX I Pa3BH-
THS TBOPUYECKHX perie-
HUi1, abCcTparupoBaHus
pooieM

n

KonTponupyet padoty,
HPOBOJUT OLICHKY, CO-
BEPIIICHCTBYET CBOU
JICUCTBUS U TIPHEMBI
paboThI.

Xopomo (6a30BbIii | mpouecchl, 00IIUe MOHSA-
YPOBEHBb) THUSA B IIpeeiax u3ydae-
MO# o0JacTu

3Haet (hakThl, IPUHIUIIH, MIPAKTHYECKHUX yMeE-

OO0Jamaer quana3oHoOM

HUH, TpeOyeMbIX AT

pelIeHHs onpeaeIieH-
HBIX MPOOJIeM B o0Jia-
CTH UCCJIeIOBaHUS

bepeT 0TBETCTBEHHOCTH
3a 3aBepIICHUE 33124 B
UCCJEe0BaHNUU, TPUCTIO-
cabauBaeT cBOe MOBEC-
HHE K 00CTOSITEILCTBAM F
petieHnr npodaem

Ynosiaerpopuresbno | O0nagaer 6a30BbIMHU 00-
(moporoBblii YpoBeHb)| UM 3HAHUSIMH

Oo6namaeT OCHOBHBIMHU
YMEHHSMU, TpeOye-
MBIMMU J1J151 BBITIOJTHE-
HUS IPOCTHIX 337134

Pabotaet npu npsimom
HAOJIFOICHUN
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@opMynHpoBKa MMOKA3aTeNe U KPUTEPUEB OLICHUBAHUS TAHHOW KOMIIETEHLIUH TIPUBEE-
Ha B TabmwuIe 4.
Tab6smna 4 — IlokazaTejim M KPpUTEPHH OLleHUBAHHUSI KOMIIETEHIINH HA 3Tanax

IHoka3zaTesn
3HaTth YMmern Baaners
U KpUTepuu
1. 3naet naHOBanMoHHEIE ToA- | 1.CBoGomHOo mpumenser | 1. CBobOomHO  BiageeT
XOJIBI B HAYYHO- pueMbl  00pabOTKM W | HaBBIKAMH cOopa, aHaIHM3a
HCCIIEI0BATENbCKOM JesITeNbHO- | MPEACTaBICHUSI JKCIe- | M CUCTeMaTH3alul Hay4-
CTH, TCHACHIIUH U TMIEPCIICKTUBHI [ PUMEHTAIbHBIX JaHHBIX; | HO-TEXHHYECKOW HH)OP-
Pa3BHUTHS ICKTPOHUKN M HAHO- | 2.YBEpeHHO BHIOMPACT M | MamuM IO TEMe HCCIeo-
OTau4YHO | SJIEKTPOHUKH, UCTIONIB3YET CpEeNCTBa BaHUsI, BBIOOpAa METOIUK H
(BbICOKMIT | 2. AHanM3HUpyeT pa3nuuHbIe KOMITBIOTEPHBIX U CeTe- CPEICTB peLICHU 3a1a4u;
YPOBEHbB) MOAXOMBI K IPUMEHEHUIO BBIX TEXHOJIOTHH 00pa- 2. Bnaneer pa3HbIMu HH-
KOMIIBIOTEPHOM TEXHUKH AJIS OOTKM M NIpEACTaBICHUS | CTPYMEHTaMH U TEXHUYE-
00pabOTKH U TpeCTaBICHNUS 9KCTIEPUMEHTAIIBHBIX CKHUMH CpeJICTBAMH KOM-
MaTepuasoB NPeIAUIIIOMHON JaHHBIX. MBIOTEPHOT0 000pyI0Ba-
MIPAKTUKH. HUSL.
1. Bnapgeet pa3sHbIMu
crocobamu
1. CamocTosiTenbHO
MpeACTaBICHUS
1. IIpencrapisiet ciocoOb! 1 MoAOUpaET U TOTOBUT
IKCIIEPUMEHTAIILHBIX
Pe3yIBTaThl NCIIOIB30BAHUS JUTSL DKCTIEPUMEHTA ALY
BBIYUCIUTEIbHON TEXHUKH U HeoOxoaumoe A '
2 Kpurnuecku
MporpaMMHOro obecriedeHnss B | o0opylnoBaHHe.
Xopowo OCMBICIIMBAET
. Lensix coopa u 00padoTKU 2. [TpuMeHseT MEeTObI
(0a30BbIi MOJTyYeHHBIE
9KCIIEPUMEHTAIBHBIX JaHHBIX pereHus 3aaa4
YPOBEHbB) _ IKCTIEPUMEHTAIIbHBIC
s BKP; 00pabOTKH TaHHBIX.
JIaHHEIC;
2. CocraBisier IIaH 3. YMmeeT KOppeKTHO
3. Komnerenrex B
SKCIEPUMEHTA, TpaduIeCcKu BEIpaXaTh U 00OCHOBBI-
Pa3INYHBIX CUTYAIHIX
WLTIOCTPUPYET 3a1auy. BaTh Pe3yJIbTaThI dKCIIEe-
(MoxeT paboTarh B
pUMEHTA.
KOMaH/IE).
1. Ymeer pabotatsb co
1. Jaet onpenenenus . 1. CnocoGeH KOppeKTHO
. CIPaBOYHOM
OCHOBHBIX TIOHSITHIA; . NPEACTaBUTD
JUTEPATypOii;
2. BociponsBoauT OCHOBHEIE IKCTIEPUMEHTAIIbHBIC
YnoBieTBo- 2. Ucnionp3yeT mpubopsl 1 N
(axTBl MPOBEAECHHBIX JaHHbIE B HY>KHOU (opme;
PHUTEJIBLHO . obopynoBaHue 15
. | sxcmepumenToB mo BKP; 2. Bimageer
(noporosblii MIPOBEICHHUS .
3. 3HaeT OCHOBHBIE METO/IbI ) TEPMHHOJIOTHEHN
YPOBEHBb) JKCIIEPUMEHTA,; .
penieHus 3a1ad 00padoTKu MpeIMETHON 00NacTH
3.YMeer npecTaBisTh
JaHHBIX U yMEET IPUMEHSITh 3HAHMAL.
Pe3yIbTaThl CBOMX DKC-
WX Ha MPaKTUKE.
NEPUMEHTOB.

2.2 Komnerennus OITK-5

OIIK-5: rotoBHOCTH OGOPMIISATH, MPEACTABIATH, JAOKJIAIbIBATH U apryMEHTUPOBAHHO
3alUIIATh PE3YAbTATHI BHITOJIHEHHONW PaOOTHI.
s dopmuposanus komnereHuu OIIK-5 HeobxonnMo ocyniecTBUTh psij ATamnoB. JTa-
bl OPMHUPOBAHUS KOMIIETEHLIUH, IPUMEHSIEMbIE JJISi 3TOTO BUJBI 3aHATHH, U UCIOJIb3yeMble
Cpe/CTBa OLICHUBAHUS TIPE/ICTABIICHBI B TA0JIHUIIE 5.
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Taoauna S — Iransl popmupoBanusi komnerenunn OIK-5 u ucnosanizyemslie ¢
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€¢CTBA OIICHUBAaHUSA

NpeACTaBICHUs PE3YIbTaTOB
paboTsl B TpeOyemMoM
dopmare.

MEHTHPOBAHHOM 3aIUTHI pe-
3yJIbTATOB BBIMIOJIHCHHOM pa-
OOTBHI.

CocraB 3Hath Ymern Baagers
Brnageer HaBbIKamu
odopMIIeHUsT HAYyYHO-

3HAeT OCHOBHBIC IPUEMBI YMeeT ucrons30BaTh COBpe-
TeXHHYECKUX  OTYe-
OCYIIECTBJICHUS TIOUCKA, MeHHBIE HH(OPMAITHOHHBIE U o
TOB, IyOJIMKAIUH 10
aHanm3a nHpopMaIuy, KOMITHIOTEPHBIE TEXHOJIOTHH
Copepxanne pe3ynpTaTaM  BBIIOJ-
oopMIICHUS | JUTS TIPENICTABIICHUS U apry-
ITAINoOB HEHHBIX paboT, GUK-

callMid M 3al[UThl
00BEKTOB HMHTEJIEK-
TyalbHOW COOCTBEH-
HOCTH.

Buasl 3anarui

Y CTaHOBOYHBIE JIEKIUU, HWH-
crpykrax o T.b.,
KOHCYJIbTAllUH, BBIITOJIHEHUE
VHJUBULYAIBHBIX 3aaHUM.

BeImonHeHne HHANBUIYaITb-
HOTO MPOU3BOJICTBEHHOTO
3aganusa. CaMoCTOsITEIbHAs
paboTa CTy/IEHTOB.

[TpousBoacTBeHHAS
pabora.  Camocros-
TelabHast padoTa CTy-
JICHTOB

Hcnoabzyembie
cpelcTBa oIle-
HUBAHUA

Onpoc Ha nekuuax. Kontponb
BBIIIOJTHECHUS TEXHHUYECKOT'O
3aJlaHus Ha TIPAKTHUKY;
JuddepeHtmpoBaHHbIN 3a4eT.

OdopmieHue oTyeTa U
JTHEBHHKA TIPAKTHKH;
OdopMiieHHE PE3CHTAIUH.

[Ipezentanua u 3a-
mUTa  OoT4YeTa IO
NPEIIUIITIOMHOMN
MIpPaKTHUKE.

OO0mme XxapakTepuCTUKHU TOKa3aTesied U KPUTEPUEB OIEHWBAHMUS KOMIIETEHIIMM HA BCEX
JTarnax MpuBEACHBI B TAOIHIIE 6.

Tabauna 6 - O01Iue XapaKTEePUCTUKHU NMOKAa3aTeNlell H KPUTEpHUeB OLIEHNBAHUSI KOMIIETEHIIUM 10 3TanaM

IToka3aTenan
U KpUTEepHH

3HaTh

YMmethb

Baagernb

YPOBEHBb)

OT1an4yHo (BHICOKUIA

Oo6nanaer GaKTUYSCKUM U

npenenax u3ydaeMoi oo-
JIACTH C TTIOHHMaHUEM Tpa-
HUI] TPUMEHUMOCTH

TCOPCTUICCKHUM 3HAHHUEM B

OO0namaer nuamna3oHOM
MPAaKTHYECKUX YMEHUIH,
TpeOyeMbIX ISl pa3BU-
THSI TBOPYECKUX pellie-
HUI, a0CTparupoBaHus
polJieM

KonTponupyet padoty,
MIPOBOJIUT OLIEHKY, CO-
BEPIIIEHCTBYET CBOU
JIEHCTBHS U TPUEMBI
paboThI.

Xopowo (0a30Bblii

3uHaeT QakThbl, IPUHLHUIIHL,
MPOLIECCHI, 00IIE MOHS-

OO0Jamaer quana3oHoOM
MPAKTHYECKUX YMe-
HHUA, TpeOYEeMBbIX IS

bepeT 0TBETCTBEHHOCTH
3a 3aBeplIeHHe 33724 B
WCCIIeIOBaHNH, TIPUCTIO-

(moporoBblii ypoBeHb)

OIMMH 3HAaHUSAMA

MBIMU AJIA BBIIIOJIHC-
HUSA TPOCTBIX 3a/1a4

YPOBEHb) THS B TIpeeiax u3ydae- peLICHUsI OTIpe/IeiieH- cabJiMBaeT CBOE TOBE/Ie-
MO#1 o0sacTH HBIX Mpo0JIeM B 00J1a- HUE K 00CTOSATEIILCTBAM E
CTH HCCIIC/IOBAHMUS pelieHnu npodiaemMm
OO0nagaeT OCHOBHBIMH
YnosaerBopureabHo | OGianaer 6a30BbIMU 00- yMeHUsIMH, TpeOye- PaGoraer npu mpsiMmom

HAOJIFOICHUN

(DOpMy.TII/IpOBKa Imokazareieil u KPpUTCPUCB OLICHUBAHUSA JJaHHOM KOMIIETCHIINHU IMpUBCIAC-

Ha B Ta0iuIe 7.
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Tab6smna 7 — Iloka3aTejim M KPpUTEPHH OLlEHUBAHHUSI KOMIIETEHIINH HA 3Tanax
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IHoka3zaTesn
3HaTh Ymerb Baangers
U KpUTEepUH
CBOOOIHO MPUMEHSIET CB00OOIHO BIIAZIEET MeE-
[TpumensieT Ha IpaKTHKE WH-
TIpHUEMBI 00PaOOTKH, ToAaMu popMaTH3aITiN
CTPYKITUH TI0 IKCIUTyaTaIlul
odopmiieHus u [TOCTaHOBKY 33J[a91
000pyIOBaHUS U TPOTPAMMHO-
MIpeICTaBICHUS odopmIieHus, mpeacTas-
ro obecnieueHus st opopmiie-
pe3ynbpTaToB JIeHUS U 00paboTKH
HUS U TIpE/ICTaBICHUS PE3YIib- .
OTtauuno . BBITIOJTHEHHOM Pa0OTHI; JTAHHBIX.
. | Tara BEIMOIHEHHOI PabOTH;
(BBICOKHIA VBepeHHo BbiOUpaeT u uc- | CBOGOJHO BiajeeT pas-
AHanmu3upyeT pa3invyHble
YPOBEHB) HOJB3yeT CUCTEMBI U CPEJl- | HBIMH HHCTPYMEHTaAMU
MOAXOABI K MPUMEHEHUIO
. CTBa KOMIIBIOTEPHBIX H KOMITBIFOTEPHOTO 000PY-
KOMITBIOTEPHON TEXHHUKH H .,
CETEBBIX TEXHOJIOTUI 00pa-| noBaHMs VIS MPEICTAB-
MPOTrpaMMHOT0 0OecreyeHus
OOTKH U TIPEICTaBICHAS JICHUS pe3yIbTaTOB BbI-
JUISL JTy4IIETO MPeCTaBICHUs ),
. 9KCIIEpUMEHTAIIBHBIX JAH- | IOJHEHHOMH paOOTHI.
BBITIOJTHEHHOH pabOThI
HBIX.
[Ipencrasnser ciocoOb! u [Ipumenser n3BecTHbIC Brageer pa3asiMu
PE3yNBTaThl UCTIOIb30BaAHUS METOIbI PEICHHS 3a/1ad 1 | croco6aMu opopMIIeHHs
BBIYUCIUTCIIBHOU TEXHUKHU U APryMEHTUPOBAHO " NPEACTABICHUA
XopoIwo IPOrPaMMHOI0 00ECTIEUEHMS IS | 3aIMIIACT PE3Y/IbTaThl nHGOpPMALIH 1O
(6333,351171 0(OpMIICHUS U NIPEACTABICHUS | BBIMOJHEHHON PabOTHI; BBITIOJTHEHHOI paboTe;
OBeHb) BBIIIOJIHEHHOM paboTHI, VMeeT KOppEKTHO BEIpa- KomnerenTen B
yp CocraBnser 1aH nIpoBeIeHUs XKaTb U 0OOCHOBBIBATH MO- | Pa3IHUYHBIX CUTyaLUsAX
pabor, rpaduyeckn JIO’KEHUS TIPEAMETHOH 00-
WLTIOCTPUPYET BHITIOIHEHHE JIACTU 3HAHHUS
paboTHI
YMmeet paboTats co N
BocmpounsBonut ocCHOBHBIE . ... | Bmageer TepmMuHONOTHEH
CIPaBOYHOM JIUTEPATYPOL; .
(msnueckue QaxThl, HICH; MIpeIMETHON 00JIacTH
YnosierBo- HUcnone3yer npubopsr u
3HaeT OCHOBHBIE METOJbI pe- 3HaHH,
PUTEIbHO obopynoBaHue I
. | meHus 3amaun ohOpMIICHUS U ) CriocoOeH KOppeKTHO
(moporoBblii poBeicHus padoT;
MPEICTaBJICHHUS JaHHBIX U IIPH- [IPEICTaBUTh 3HAHWS B
YPOBEHB) YMeeT npencTaBisiTh N
MEHSET UX Ha MPAKTUKE N MaTeMaTu4deckon Gopme
pe3ybTaThl CBOEH PabOTHI

2.3 Komnerenmus IK-1

IIK-1: roToBHOCTH (OPMYIHPOBATH IIENU U 33Ja4d HAYYHBIX MCCIIEIOBAHUN B COOTBET-
CTBUM C TCHACHIIUSIMU U MEPCIIEKTUBAMU PA3BUTHS SJIEKTPOHUKHA U HAHODJIEKTPOHUKH, a TAKKE
CMEXHBIX 00J1acTeil HAyKU U TEXHUKH, CHOCOOHOCTHI0 00OCHOBAHHO BHIOMPATH TEOPETUUECKHE U
HKCIIEPUMEHTAJIbHBIE METOJIBI M CPEJICTBA PEIICHUS CHOPMYTUPOBAHHBIX 3a]1a4.

st dopmupoBanust komrneteHIuU [1K-1 He0OX0aMMO OCYIIECTBUTD PSJT 3TAMOB. JTaIlbl

(bopMUpPOBaHUS KOMIIETEHLIUH, IPUMEHSIEMbIE JUIsl 3TOTO BUJIbI 3aHATUMN, U UCIIOJIb3yEeMBbIE CpeJl-

CTBa OLICHHUBAHUA MTPCACTABJICHBI B Ta6J'II/II_[C 8.
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Tabumnna 8§ — Itanel popMupoBaHNs KOMIIETEHIIMHM M MCII0JIb3yeMble CPeICTBA OLleHUBAHUS

CocraB 3HATDb

YMmethb

Baagern

3HaeT 1 000CHOBAaHHO
BBEIOMPAET TEOPETUICCKUEC U
JKCIICPUMEHTAIBHBIC METOTbI
U CPEJICTBA PEILICHUS
c(hopMyTUPOBaHHBIX 3a/1a4
MPEIUILIOMHON MTPaKTHKU

Conep:xanue
3TaNnoB

YMmeeT popMynHrpoBars Ie-
T Y 33/1a9H HAYYHBIX HC-
CJICIOBaHMI B COOTBETCTBUU
C TCHJICHITUSIMU U TICPCIIEK-
TUBaMH Pa3BHTHS JIEKTPO-
HUKU U HAHOBJICKTPOHUKHU

I'oTOB cTaBUTH 1€ U
3aJla4¥ HAyYHBIX HC-
CIICIOBAaHMI B CMEXK-
HBIX 00JIACTAX HAYKU H
TEXHHUKHU B COOTBET-
CTBUH C TEHICHIUIMU
Y TIEPCIEKTUBAMHU Pa3-
BUTHUSI DJICKTPOHUKHU U
HaHORJICKTPOHUKHU

IIpousBoacTBeHHas paboTa;
Buabl 3ausauii | Koncynsranmu pykoBou-
TEJsI MPAKTHUKU

[IpomsBoacTBeHHass paboTa;
CamocrosaTensHas ~ paboTa
CTYJICHTOB

CamocTosTenpbHas
paboTa cTyIeHTOB

Hcnoan3yemsblie | OdopmieHue oryera u 3a-
cpeacTBa IUTA IPAKTUKH;
OlLlCHUBAHUSA 3auer.

Conepkaane 1 oQOpMIICHHE
oTyeTa B COOTBETCTBUU C
TpeOOBaAHUSIMH.

IIpesenTanust u 3amiu-
Ta OTYETa MO MPAKTUKE

O6H_II/IG XApaKTCPUCTHKH rnokasarelieli u KpUTCPUCB OLCHHUBAHUSA KOMIICTCHIIMK Ha BCCX

JTanax MpuBeJeHHI B TadmuIe 9.

Tabauna 9 - O61IHe XapaKTEePUCTUKHU NOKAa3aTeNleill U KPUTEpHEB OLleHMBAHUSI KOMIIETEHIINHU 10 3TanaM

IToka3aTenan
U KPUTEPHH

3HaThL

YmMmeTh

Baagern

Oo6nanaer GakTHYCCKUM

HUI] TPUMEHUMOCTHU

u | OOimamaer quana3zoHOM

OTiau4HO (BHICOKMIi | TEOPETHYECKUM 3HAHHUEM B | MPAKTHUECKUX YMEHHIA,
YPOBeHb) npenenax u3ydaeMoi oo- TpeOyeMbIX AJIsl pa3Bu-
JIACTH C IOHWMAaHHUEM Ipa- | THS TBOPUECKUX

crocobHocTEN

KonTponupyet padoty,
MIPOBOJIUT OLIEHKY, CO-
BEPIICHCTBYET CBOU
JICHCTBHS U TPUEMBI
paboThI

Xopowo (0a30Bblii

MPOIIECCHI, 00IIHE MOHS-
YPOBEHBb) potl .

TUS B TIpeJiesiax u3ydvae-
MO o0JracT

O0saziaeT QUaa3’oHoOM

3HaeT (QaKThl, MPUHIIUIIEI, IIPaKTUYECKUX YMeE-

HU, TpeOyeMBbIX IS

pELIeHUs OIpeIeieH-
HBIX TIpo0JIeM B 0011a-
CTHU HCCIICIOBAHUS

Beper 0TBETCTBEHHOCTD
3a 3aBepIleHHE 3aa4 B
UCCIIe/IOBAHUH, TIPHCIIO-
cabIHMBaeT CBOE MOBeJIe-
HHE K 00CTOSITEILCTBAM
peueHnn npobieM

Ynosiaerpopuresbno | O0nagaer 6a30BbIMU 00-
(mOpOroBbIi YPOBEHb)| IIMMU 3HAHUAMU

O0J1aaeT OCHOBHBIMH
YMEHHSAMH, Tpedye-
MBIMU IS BBIIIOJIHE-
HUA HpOCTI)IX 3aaa4

PaboTaer npu mpsiMom
HAOJIFOICHUN

@opMynHMpoOBKa MMOKA3aTENE U KPUTEPUEB OLICHUBAHUS JAHHOW KOMIIETEHIIMM MTPUBEE-

Ha B Taoauie 10.
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Tab6smna 10 — Iloka3aTen 1 KpUTEPHH OLCHNBAHUSA KOMIIeTeHIIMA HA 3TANAax

IHoka3zaTesn
3HaTh Ymern Baaners
W KpUTEpUn
3HaeT 1 000CHOBAHHO BbI- YmMeeT ucmons3oBaTh 9kc- | Brmageet meTomammu
OmpaeT TeopeTHIecKue Me- MIepUMEHTAIbHbIE METOBl | (hopmamm3arm
TOIBI pemieHus chopMyin- U CpE/ICTBA PEILEeHHUS T10- MOCTaHOBKH 3a/1a4u cOopa,
Ornmuno | POBAHBIX 32721, CTaBJICHHBIX 3a/1a4; 00paboTKH U MpeACTaBIIe-
(BbICoKHii AHanm3upyeT pa3InIHbIe YBEpeHHO HCIIONB3YET HUSl PE3yNbTaTOB MPe/I-
oBeHD) MTOIXO/IBI K TPUMEHEHHIO CHCTEMBI M CPEJICTBA KOM- | TUIIOMHOW MPaKTHKH
yp KOMITHIOTCPHON TEXHUKH U MBIOTEPHBIX U CETEBBIX
MIPOTPAMMHOTO 00CCIICUCHHUST | TEXHOJOTHHA 00padOTKH
9KCIIEPUMEHTAIBHBIX JIaH-
HBIX
[Ipencrasnser ciocoOb! n
CaMOCTOSTENBHO
CPEICTBA pelIeHus 3a/1a9
(hopMynHpyeT 1eIu u Brnageer Teopetnueckumu u
MTPOBEACHUS HAYYIHBIX
Xopouio B —, 3aJ1au TMPOBEICHUS 9KCIIEPUMEHTATbHBIMHA
(0a30BbIi ’ Hay4HbIX UCCIIEZIOBaHUM; METOAaMH pelieHus chop-
O060CHOBaHHO BHIOMpPAET
YPOBEHB) Haxonut metoas! pemieHrus | MyJIUpOBaHHBIX 3a7a4
SKCTIEPUMEHTAIIbHBIE CPEJICTBA .
3a/1ad B HECTaHIAPTHBIX MPEIUILIIOMHON TPaKTHKH
pelICHUA MMOCTABJICHHBIX
CUTyaluiax
3amaq
YMmeeT paboTartb ¢ .
3HaeT OCHOBHBIC TIOIXOMBI K Brnaneer TepmuHONOTHEH B
YnoBierBo- 000opyIOBaHHEM IS
PEIICHUIO THUIIOBBIX 3aj1a4 00TacTH ANEKTPOHUKH U
PUTEIbHO N MIPOBEACHUS HAYIHBIX
o HAay4HBbIX UCCJICAOBAHUU U o. HAHOJ3JICKTPOHUKH, a TAKIKC
(moporosslii HCCIIeIOBaHUH,;
MOJKET IPUMEHSTh UX Ha B CMEXXHBIX 00J1acTAX 3Ha-
YPOBEHB) KoppekTHo npencrasisieT
MIPaKTHKE . HUS
pe3yIBTaThl CBOEH PabOTHI

2.4 Komnerenuus IK-7

IIK-7: roTOBHOCTb OIIPENENSTh L€, OCYLIECTBIATH IOCTAHOBKY 3aau IPOEKTUPOBAHUS
AJIEKTPOHHBIX IPUOOPOB, CXEM U YCTPONCTB Pa3IMYHOIO GYyHKIMOHAIBHOIO Ha3HAYEHHUs, MO~

TOTaBJIMBATh TCXHUYCCKUC 3aJaHN HAa BBINTOJIHCHUC ITPOCKTHBIX pa60T.

Jns popmupoBanust xkomnereHuun [1K-7 HeoO6XoammMo OCyIIECTBUTH psii STAmoB. DTambl
(bopMUpPOBaHNS KOMIIETEHLIUH, TPUMEHSIEMbIE JUIsl 3TOTO BUJIbI 3aHATUMN, U UCIIOJIb3yEMBbIE CpeJl-
CTBa OLICHWBAHUS NpeJcTaBleHbl B Tabnuue 11.

Taﬁ.lmua 11 — JTannl (l)OpMI/II)OBaHI/Iﬂ KOMIIETCHIIMU U UCITOJIB3YEMbBIC CPEACTBA OLICHUBAHUSL

oO11re XapakTepUCTHUKH,
OIIpeAeNseT e U 0Cy-
IIECTBIISIET TOCTAHOBKY
3aJa4 UX NPOEKTUPOBAHHSI.

Cocras 3HaTL Ymern Baanern
Conep:xanue 3HAET THITBI JIEKTPOHHBIX YMeeT aieKBaTHO CTaBUTh Bnaneetr MmeToukon
TaNoB prOOPOB M yCTPONCTB, HX 3a/1a4d IPOEKTUPOBAHUS MPOEKTUPOBAHHUSI OC-

AJIEKTPOHHBIX IPUOOPOB U
YCTPOMCTB Pa3IMuHOIO
(YHKIIMOHAIEHOTO Ha3HA-
YeHUsI.

HOBHBIX ITapaMeTPOB
puOOpOB, CXEM U
YCTPOUCTB PA3IMIHOTO
(yHKIHNOHAIBHOTO
Ha3HAYCHHS.

Buasl 3anarui

Beimonnenue uHauBUILY-
AJIBHOTO 3aJaHuSs;
CamocTosiTenbHas paborta
CTY/ICHTOB.

Brinosninenue uHAUBHUIY-
QJIBHOTO 3a/1aHUsL.
CamocrosiTenbHas pabora
CTYJ/ICHTOB.

Brimonnenne HHIWUBU-
IyalbHOTO 3aJaHusl.
CamocrosTenpHas pa-
00Ta CTy/IEHTOB.

Hcnonb3yemsble
cpeacTBa ome-
HUBaHUSA

KoHTponb BEIIOTHEHHS
WH/IMBH]TyaJIbHOTO 33]1a-
HUSL.

3aueT

OdopmIieHHe U 3aIUTa HH-
JTUBUIYAIBHOTO 331aHUS.
Odopmiienne oTueTa u 3a-
[UTa MPAKTHKH

[Ipe3enTanus u 3amm-
Ta OTYeTa Mo y4eOHOH
MpaKkTHKe. 3aueT
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OGH_II/IG XapaKTepI/ICTI/IKI/I HOKaSaTeHeﬁ nu KpI/ITCpI/IeB OILICHHUBAHUA KOMIICTCHIIMM HA BCEX
JTarnax MpuBeACHBI B Tabmwmie 12.

Taéauna 12 — O6mme xa

AKTEPUCTUKH nokasarejeu u KPUTECPUEB OCHUBAHUA KOMIICTCHIIUU 110 3TAallaM

YPOBEHB)

TCOPECTUICCKUM 3HAHNEM

B IIpeJeIax U3y4aeMon
00J1aCTH C TOHUMaHHEM
TPaHUI] IPUMEHUMOCTH

MPAKTHUYECKUX yME-
HUH, TpeOyeMbIX IS
Pa3BUTHUS TBOPUECKUX
pelieHuti, abcTparu-

IToxazaTesn
3HaTh YMmeThb Baagernb
U KpUTepHHU
Oranuno (Beicokuii | O6nanaer ¢paktuueckum u | OOnagaer auanasoHoM | KonTtpomupyer paGoty,

MPOBOJIUT OLICHKY, CO-
BEPIIEHCTBYET CBOU
JICUCTBUA U IPUEMBI
paboTsI

poBaHusd HpO6J'IeM

Xopouo (6a30BbIii

3HaeT ¢GaKThl, MPUHITATIEI,

O06namaer qramna3’oHOM

Beper oTBercTBEH-

BEHb)

(moporosBwlii ypo-

0OLMMHU 3HAHUSIMU

YMEHHSIMH, Tpedye-
MBIMH TSI BBITIOJTHE-
HUSI TPOCTHIX 337124

YPOBEHbB) IIPOLIECCHI, O0IIE MOHS- MPAaKTUYECKUX yMe- HOCTB 32 3aBepIICHHE
THS B IIpeJieNiax u3ydae- HU, TpeOyeMBIX IS 3aJa4 B UCCIICAOBaHHMH,
MO obmacTu pEIIeHus OTIpeesIeH- MIPUCIIOCAOINBAET CBOE
HBIX TIpoOeM B 00ma- MTOBE/ICHNE K 00CTOS-
CTH HUCCJICA0OBAaHUA TCJIBCTBaM B PCUHICHUN
pooJieM
YnoBaersopurennHo | O6nagaer 6a30BbIMH Ob6manaer ocHoBHBIMUA | PaboTaer mpu npsmMom

HaOJIIOIEHUN

DopMynMpOBKa ITOKA3ATENEH U KPUTEPUEB OLIEHUBAHUS JTaHHON KOMIIETEHIIUU IIPUBEJIE-

Ha B Tabnuue 13.

Ta6auna 13 — [loka3aTeau U KpUTEpUH ONEHUBAHUS KOMIIETEHIIMU HA dTanax

Moka3aTenn
3HaTL YMmethb Baagernb
H KpUTepHH
IIpumeHnseT Ha MpaKTHKE YBepeHHO BHIOMpACT U CB00OIHO BIIaJIeeT METO-
OTanvHo JIEHCTBYIOLINE CTaHAAPTHI, HCIIONIb3YET KOMITBIOTEP- JTUKOM MOCTaHOBKH 33j1a4
(BBICOKHIT TEXHHUYECKHUE YCIIOBUS, HbIE TEXHOJIOTHH JJIS CO- IIPOEKTUPOBAHUS DIIEK-
YPOBEHB) [IOJIOXKEHUS, HHCTPYKIIUU CTaBJIEHUS TEXHUYECKOTO TPOHHBIX TPHUOOPOB, CXEM
JJIA ITOAT'OTOBKH TEXHUNYC- 3aJaHUs Ha BBIIIOJIHE- u yCTpOﬁCTB PasIMIHOro
CKOT0 33aJ]aHUsl Ha BBINIOJIHE- | HUE MIPOEKTHBIX padoT. (yHKLIMOHANBHOTO Ha3Ha-
HHUE MIPOEKTHHIX padoT. YEHMUSL.
[MpexacrasnseT criocoObl 1 HUcnons3yer coBpemennsle | BmangeeT pazHsiMu
PE3YIbTAThI UCIIOJIB30BAHUA I/IH(i)OpMaHI/IOHHBIe u CHOCOGaMI/I
Xopormro BBIUMCIIUTEIBHON TEXHUKU H | KOMIIBIOTEPHBIE MIPEJICTaBICHUS 1
(0a3oBbIi MIPOrpPaMMHOTO O0ECTIEYeHHUS | TEXHOJOTHH JUISl peIIeHUs] | IMOCTAHOBKH 33/1a41
YPOBEHB) JUTSL TIOATOTOBKHU 3aJ1auu MPOEKTUPOBAHUSA MIPOEKTUPOBAHHUS
TEXHUYECKOT'0 3a/1aHus Ha 3JIEKTPOHHBIX YCTPONCTB. 3NIEKTPOHHBIX MPHUOOPOB,
BBITIOJTHEHHUE ITPOCKTHBIX CXEM U yCTpOﬁCTB.
padoT.
YnoBiaerBo- | 3HAET OCHOBHBIE METOABI YMeeT noaroTaBinuBarh Brnageer nmpaktnueckumu
PHUTEIBHO pEILIECHUS TUIOBBIX 3a/1a4 TEXHUYECKHUE 3a/1aHUS Ha HaBBbIKaMH pabOTHI ¢
(moporoBplii | NPOSKTUPOBAHUS U YMEET UX | BBIIIOIHEHUE IIPOEKTHBIX MaTreMaTU4eCKUMUA
YPOBEHB) MIPUMEHSATH Ha NPaKTHUKE pabor. MaKeTaMu JUIs
BBITIOJTHEHUS IPOEKTHBIX
pabor.
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ITIK-8: criocoOHOCTBIO MTPOEKTHPOBATh YCTPOUCTBA, MPUOOPHI M CUCTEMBI SJICKTPOHHOM TeX-
HUKHU C YYETOM 3aJJaHHBIX TPEOOBAHU.
Hus popmupoBanus kommereHnu [1K-8 HE0OX0AMMO OCYIIECTBHTH PSIJI ITANoOB. DTaIbI
dbopMUpPOBaHUS KOMIIETEHLIUH, TPUMEHSIEMbIE JUISl 3TOTO BUJIbI 3aHATUN, U UCIOIb3yEeMbIE CPEell-
CTBa OLICHWBAHUS MIPE/ICTaBICHBI B Tabmuie 14.

Tabéauua 14 — dransl GpopMHUPOBAHUS KOMIETEHIIMU U UCNOJIb3yeMble CPeCTBAa OLlEHHBAHUS

C UCIIOJIb30BAaHUCM CPCACTB
ABTOMAaTHU3UPOBAHHOI'O IIPO-

W3roraBnuBaTh MakeTHEIC
00pasIpl.

Cocras 3HaTh YmeTb Baaners
3HaeT METOIUKHU pacuera, YMeeT npoeKTUpPOBaTh Brnaneer meToaukoin
MPOEKTUPOBAHUS ¥ MOJICP- 3JNIEKTPOHHBIC PUOOPHI, pacdera ¥ HaBbIKaMHu
HU3aIUU 3JICKTPOHHBIX CXEMBI M yCTPOUCTBA 3JIEK- MPOEKTUPOBAHUS TIPH-

Coaep:kanue | yCTpOICTB, TPUOOPOB M CH- | TPOHHOU TEXHUKH C y4eTOM | OOpOB M CHCTEM dJIEK-
ITAnoB CTEM 3JICKTPOHHON TEXHUKHU | 3aJaHHBIX TPEOOBAHMIA, TPOHHOU TEXHUKH C

Y4eTOM 3aJIaHHBIX Tpe-
OOBaHMI.

EKTUPOBAHUS
YCcTaHOBOUHBIE JICKIINH,
Brinonnenue unauBuayans- | IIpom3BoacTBeHHAas
nHeTpykTax 1o T.b.,
. HOTO NMPOU3BOJCTBEHHOTO pabora. CamocTosi-
Buabl 3aHaTHIT | KOHCYIBTAllUM,  BBIIOJIHE-
3aganus. CaMocTosTeNnbHas | TelbHas paboTa CTy-
HUEC WHIUBUIyaJbHBIX 3a-
. pabota CcTyeHTOB JICHTOB
JaHHH.
M CIonn3veMbIe Kontpone Bemomnenus wH- | OdopMieHne HHAUBUTY- [Ipe3entanua u 3amu-
c enczsa JUBHIYalbHOTO  3allaHus, | ajlbHOrO 3aJaHus; Ta OTYeTa MO Mpeau-
p OdopmieHue oTyeTa OdopmieHue oTyeTa TJIOMHOM MTPaKTHKE.
OLICHUBAHMA

OO0mure XxapakTepUCTUKH MOKa3aTeNeil 1 KpUTEpPHEeB OIEHUBAHUSI KOMIIETEHIIMH Ha BCEX
sTamax MpUBeICHBI B Ta0mIe 15.

Taoauua 15 - Ooumue xa

PAKTCPUCTUKHU nokasareJjei u KPUTEPUEB OCHUBAHUA KOMIICTCHIIMM 110 3Tanam

IToka3aTenan

OT1au4HO (BBHICOKMIA
YPOBEHBb)

npenenax u3ydaeMoi oo-
JIACTH C TTIOHHMaHUEM Tpa-

HUIT TPUMCHUMOCTHU

TpeOyeMbIX JJIsl pa3BU-
THSI TBOPYECKUX pellie-
HUI, a0CTparupoBaHus
poliieM

3HaTh Ymerb Baanerb
U KpUTepHHu
OO0namaer nuamna3oHOM
Ob6nanaer pakTHUYECKUM U . | Kontpomupyer pabory,
NIPAKTUYECKUX YMEHNH,
TEOPETHYECKUM 3HAHUEM B HPOBOJIHUT OLEHKY, CO-

BEPILIECHCTBYET CBOU
JICHCTBHS U TPUEMBI
paboTHL.

Xopomo (6a30BbIii

3naeT QakThbl, IPUHLIHUIIHL,

IIPOLIECCHI, OOIINE TOHS-

OO0Jamaer quamna3oHoOM
MPAKTUIECKUX yMe-
HU#, TpeOyeMbIX s

bepeT 0TBETCTBEHHOCTH
3a 3aBeplICHUE 331a4 B
UCCJEe0BaHUHU, TPUCTIO-

(moporoBblii ypoBeHb)

PCUICHUA TUIIOBBIX 3aaa4
MPOCKTUPOBAHUS

MBIMH IJIA BBIIIOJIHC-
HUSA IPOCTBIX 3a1a4

YPOBEHD) THS B IIpeeiiaX u3ydae- pELICHUs ONpeIesICH- ca0JIMBaeT CBOE MOBEIE-
MO o0JracT HBIX TIpo0JIeM B 00J1a- HHUE K 00CTOSTEIHLCTBAM E
CTH HCCJIEIOBaHUS petieHnr npodaem
OO0Jagaer oOIUMH 0a30BEI-
OO0J1azaeT OCHOBHBIMH
MU 3HaHWUSIMHU B 00J1aCTH
YnoBJIeTBOPUTEIHHO YMEHHSAMU, TpeOye- Pabotaet npu npsimom

HAOJIFOICHUN
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DopMynMpOBKa ITOKA3ATEIECH U KPUTEPUEB OLICHUBAHUS JaHHON KOMIICTCHIIUU IIPUBEC-
Ha B Tabauie 16.

Taéanna 16 — [Moka3aTenn U KPpUTEPHHN ONIEHNBAHUSA KOMIIETEHIIMHN HA dTAanax

IMoka3aresan
3HaTh Ymern Baapern
U KpUTEepUH
3HaeT OCHOBHBIC METOIH- YBEepeHHO BHIOMpAET U HC- CBoOOIHO BIaZceT HABBI-
KH pacueTa 3JIeKTPOHHBIX MOJIB3YET CPEICTBA KOMITBIO- | KaMH MPOEKTUPOBAHUS
CXEM U POCKTUPOBAHUS TEPHBIX U CETEBBIX TEXHOJIO- | 3JICKTPOHHBIX MPUOOPOB,
OTtaununo ANEKTPOHHBIX TPUOOPOB, TUH ISl TPOEKTUPOBAHUS CXEM U yCTPOMCTB pa3-
(BBICOKHMH | U YCTPOWCTB pa3IMuYHOIO YCTpPOMCTB, IPUOOPOB U CH- JUYIHOTO (PyHKIFIOHATH-
YPOBEHbB) (YHKIMOHATIBHOTO Ha3HA- | CTEM AJIEKTPOHHOM TEXHUKH | HOTO HAa3HAYECHUS B COOT-
YEHHUSI B COOTBETCTBHH C C Y4eTOM 3aJaHHBIX TPeOo- BETCTBUU C TCXHUYECCKUM
TEXHUYECKHUM 3aIaHuEM BaHUH. 3aJJaHUEM.
[IpencraBnser ciocoOb! u CamocTosATeNsHO IOAOUpaeT
Brnageer HeoOXomUMBIMH
PE3YIbTATEI UCIIOJIB30BAHUA | U TOTOBUT HCO6XOI[I/IMOC
. HaBBIKAMU pacueTa U Mmpo-
KOMITEIOTEPHON TEXHUKH U | 000pyAOBaHUE U IIPOTpaMM-
EKTUPOBAHHS DIIEKTPOH-
MIPOTPaMMHOTO HOe o0ecrieueHue JJisl Bbl-
Xopormro HBIX IPHOOPOB, CXEM H
o 06CCHC‘-ICHI/I$I B ICIAX IMMOJIHCHHA PAaCUCTOB D2JICK- o
(6a30BBbIii . YCTPOMCTB Pa3TUIHOTO
MIPOEKTUPOBAHUS TPOHHBIX CXEM U YCTPOWCTB
YPOBEHbB) . (YHKIMOHAIBHOTO Ha3HAa-
AIIEKTPOHHBIX YCTPOUCTB C | B COOTBETCTBHH C TpeOOBa- qoHIs
YUYC€TOM 3aJlaHHBIX HUAMHU TEXHHUYCCKOI'O 3a1a- '
TpeOOBaHUIA. HUSL.
O06nagaeT OCHOBHBIMHU Bnaneer TepmuHonoruein
O6nanaet 6a30BBIMHU 00- A . p
YMEHHUSAMHA, HEOOXOIUMBIMH B o0Omactu
IIUMY 3HAHUSMU TI0 UC-
JUTSL IPOBEJICHUS PACUeTOB U | MPOCKTUPOBAHUS
YaoBi1eTBO- | TIONB30BAaHUIO BBIYUCITH-
N MPOSKTUPOBAHUS ANEKTPOHHBIX MPHOOPOB,
PUTEJIbHO | TEIBHOW TEXHUKH JUIS .
N ANIEKTPOHHBIX PUOOPOB, CXEM U YCTPOKCTB
(MOpoOroBLIii | MPOSKTUPOBAHUS IJIEK- N
. CXEM U YCTPOWCTB Pa3IUIHOTO
YPOBEHbB) TPOHHBIX YCTPOMCTB U
OHGODOR pa3IMIHOTO (YHKIIMOHATEHOTO
PHOOPOB- (YHKIIMOHAIIEHOTO Ha3HAuYEHUS.
Ha3HaA4YCHUs.

2.6 Komnerenuusa ITK-9

ITIK-9: cnoco6HOCTh pa3zpabaTbiBaTh MPOEKTHO-KOHCTPYKTOPCKYIO TOKYMEHTALIUIO B COOT-
BETCTBUU C METOAMYECKUMHU U HOPMATUBHBIMU TPEOOBaAHUSIMHU.
Hns popmupoBanus komnereHuuu [1K-9 Heo6XxonumMo ocyIiecTBUTh psiji 3TAnoB. JTambl
(bopMUPOBaHUS KOMIIETEHLIUH, TPUMEHSIEMbIE JUISl 3TOTO BUJIbI 3aHATUHN, U UCIIOJIb3yEeMbIE CpeJl-
CTBa OLICHWBAHUS MpeICTaBlIeHb! B Tabnuue 17.
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Tabumnna 17— Itansl GopMUPOBAHHMA KOMIETEHIIMH H HCII0JIb3yeMble CPeICTBA OLlCHUBAHUSI

HUE WHAMBUAYAIbHBIX 3a-
JaHUH,

TenbHas paboTa CTyJeH-
TOB.

CocraB 3HaTh YMmerh Baagern
3HaET U YBEPEHHO YMeer ucmoib30BaTh CO- Bnageer naBbIkamMu
HCIIOJIb3YET METOANYECKHUE U | BPEMEHHBIE TEXHOIOIUU U MPUMEHEHUS TPOTPaMM-
Conepsanme HOPMAaTHBHBIC TPeOOBaHUS TEXHUICCKUE CPENICTBA TSI | HOT'O O0CCIICUCHHMSI ITPH
3T£non pu pa3padoTKe MPOEKTHO- pa3pabOTKU MPOEKTHO- pa3paboTKe MPOEKTHO-
KOHCTPYKTOPCKOM KOHCTPYKTOPCKOM JTOKY- KOHCTPYKTOPCKOM JIOKY-
JIOKyMEHTaL1U. MEHTaITHH. MEHTaITHH.
Brinonnenne WHIUBHUIY-
YcTranoBo4HEIC JICKITHH,
. alpHOro Mpous3BoAcTBeH- | IIpousBoacTBeHHas pa-
Buapl 3ausiTuii | uHcTpykTax no T.b.,
Horo 3ajgaHms. Camocrtos- | 6ota. CamocTosTeNbHAS
KOHCYJIBTALlUM,  BBIIIOJIHE-

paboTa CTyIeHTOB.

Hcnoab3yemble
CpeACTBa olle-
HHUBaHUS

KOHTpONb BBITIOTHEHHUS WH-
JIMBUTYaJIbHOTO 3aIaHHUS;
JuddepeHnnpoBaHHbINA
3ayer.

Odopmnenue u 3ammra
WHAUBUAYAIBHOIO 33/]1a-
HUS;

OdopmieHue oTueTa U
3aluTa MPaKTHKH.

[Ipe3enTauuss u 3amura
OT4eTa MO OPEIAUIIOM-
HOH NPaKTHKE.

OO0mme XxapakTepUCTUKH TOKa3aTeleld U KPUTEPUEB OIICHUBAHMS KOMIIETEHIIMM Ha BCEX
JTarnax npuBeacHbI B TadbnwuIe 18.

Tao6auna 18 - O6mme xa

PAKTCPUCTHKH nokasarejei u KPUTECPUEB OCHUBAHUS KOMIIETCHIIUU 110 3TAalIaM

pumn

Iloka3aresn u Kpure-

3HaThL

YmMmeTh

Baagern

YPOBEHB)

OT1n4HO (BBICOKHUIA

HUI] HPUMCHUMOCTHU

Ob6nagaer GaKTUYECKUM U
TEOPETHUECKUM 3HAHUEM B
npejenax u3ydaeMoi oo-

JIACTU C MOHUMAHUEM Ipa-

OGnanaer aAuamna3oHOM
IIPaKTUYECKUX YMEHHUH,
TpeOyeMbIX AJIsl pa3BU-
THUS TBOPUYECKUX pelle-
HUA, abCTparupoBaHus
pooieM

Kontpomnupyer padory,
HPOBOJIUT OLICHKY, CO-
BEPIICHCTBYCT CBOU
JICUCTBUS U TIPHEMBI
paboThI.

Xopoo (0a30Bblii

3HaeT (HaKThl, MPUHIIUIIEI,
MIPOLIECCHI, OOIINE TIOHS-

Obnanaer AuanasoHOM
NPaKTUIECKUX yMe-
HU, TpeOyeMBbIX IS

BepeT OTB€TCTBCHHOCTbD
3a 3aBCPUICHUEC 3aJia4 B
HCCJICIOBAaHNU, ITPUCIIO-

(moporoBblii ypoBeHb)

OIMMH 3HAaHUSAMA

MBIMH AJIA BBIIIOJIHC-
HUA IPOCTHIX 3a/1a4

YPOBEHbB) THUS B TIpeeiaX n3ydae- pelIeHus onpeieeH- ca0bJIMBAET CBOE MOBEE-
MO o0Jract HBIX TIpo0JIeM B 001a- HHE K 00CTOSITEILCTBAM E
CTH UCCIIEIOBAHUS petieHun npodemM
O0J1aaeT OCHOBHBIMH
Ynosiaerpopuresbno | O0nagaer 6a30BbIMHU 00- yMEeHUsIMH, TpeOye- PaGoraer npu mpsmMom

HAOJIFOICHUN

dopMynHpoOBKa MMOKa3aTeleil U KpUTEPUEB OLICHUBAHUS JAHHOW KOMIIETEHLIMU TTPUBEE-
Ha B Ta0auie 19.
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Tabsmna 19 — Iloka3aTenn 1 KpUTEPHH OLCHNBAHUSA KOMIIeTeHIIMA HA 3TANax

Iloxa3aTesn
3Hath Ymerb Baapern
U KpUTepuu
3HaeT u peann3yeT Ha Ipak- | ApPryMEHTHPOBAaHO BHIOH- CBoOomHO BIIaeeT maKe-
Tuke 3¢ pexTuBHyIO METO- paeT ¥ UCHOJB3YeT CUCTE- | TaMu NPUKIAIHBIX IPO-
OTtauuno JMKY TIpU pa3paboTKe Mmpo- MBI U CPENICTBA IJIsl pa3pa- | TpaMM M TEXHOJOTHAMHU
(BBICOKMIi | EKTHO-KOHCTPYKTOPCKOH OOTKH IIPOEKTHO- pa3paboTKH IPOEKTHO-
YPOBEHbB) JOKYMEHTAllUH 3JIEKTPOH- KOHCTPYKTOPCKOH JIOKY- KOHCTPYKTOPCKOH JIOKY-
HBIX IPUOOPOB, YCTPOHCTB MU | MEHTALMH B COOTBETCTBHHU C| MEHTAIMU B COOTBETCTBUU
YCTaHOBOK. METOAMYECKMMHU B HOPMa- | C HOPMAaTUBHBIMH TpeOoO-
TUBHBIMH TPEOOBAaHUSIMU. BaHMSMH.
VMeeT koppekTHO 000cHO- | KpuTHuecku ocMbICTHBaET
[IpencransieT criocoObl 1 BBIBATh MOJIOXKEHUS [IPUMe- | TOJyYeHHbIE 3HAHUS 10
Xopouio pe3yabTaThl IPUMEHEHUS HSIEMOM METOJUKH IS pa3- | pa3paboTKe MPOEKTHO-
(6a30BBIil | COBPEMEHHOTO MPOTPaMMHO- | PabOTKU MPOEKTHO- KOHCTPYKTOPCKOM
YPOBeEHbB) ro obecrieueHus is pazpa- KOHCTPYKTOPCKOH JTOKY- JIOKYMEHTAIIHH;
OOTKH ITPOEKTHO- MEHTAaLuH; Kommnerenrex B
KOHCTPYKTOPCKOH ToKyMeH- | CaMOCTOSITENbHO oa0upa- | pa3auyHbIX CHUTYaLUsIX
Taluu. €T He00XOIUMOE TPO- (MoXeT paboTath B
rpaMMHOe oOecrieueHue. KOMaH/Ie).
v B ocHOBHOM 3HaeT, U MOXKET | YMeeT mpencTaBUTh Bnageer TepMuHonorueii B
AAOBIETBO MIPUMEHUTH HEOOXOIUMOe pe3ynbTaThl Pa3pabdoTKH 00acTv MPOrpaMMHOTO
PHTEILHO porpaMMHoOe obecrieueHe MPOEKTHO-KOHCTPYKTOPCKOH | obecrieueHust st
(noporoBLIii pu pazpaboTKe NPOEKTHO- JOKyMEHTaLUH. pa3paboTKH MIPOEKTHO-
ypoBeHb KOHCTPYKTOPCKON JOKYMEH- KOHCTPYKTOPCKOM
TaluH. JIOKYMEHTALUU.

3 TunoBble HHAUBUAYAJbHbIE 3aJAHUSA
JIyis peanu3aniiyl BHIMICTIEPEYNCIICHHBIX 3a/1a4 00YYeHUS HCIIOB3YIOTCS CJICAYIOIINE Ma-

Tepuaibl: UHAWBUYaJIbHbIE POU3BOJCTBEHHBIE 3aJlaHMs Ha MPAKTUKY M MaTepuaibl, He0OXo-
JUMBIE JUIsl OLIEHKH 3HAHWM, YMEHUIl, HABBIKOB M ONBITA MPO(ecCHOHATbHOMN 1eATeIbHOCTH, Xa-
pPaKTEepU3yIOLUX 3Tanbl (POPMUPOBAHHS KOMIIETEHIIMH B Mpoliecce MPOXOXKACHUS MPaKTHKH, B
CJIEIYIOLIEM COCTaBE.

3.1 UnauBuayanbHoOe 3aJaHUE HA NPEJAMIIJIOMHYI0O NPAKTHKY

B cootBercTBuM € 1. 5.1 paboueil mporpaMMbl MpeIJUINIOMHON MPAKTUKH PYKOBOJIUTENb
MPAKTUKU OT MPEANPUATUS ONPEEesieT TEMAaTUKy IPEeIIUINIOMHON MPAKTUKU U BBIJIAET CTYACH-
Ty WHIUBHIYaJbHOE MPOU3BOJCTBEHHOE 33/IaHKME HA MPAKTUKY (TeMa BBITYCKHOW KBalu(HKa-
IHOHHOM paboTel). Tembl 3a1aHuil POPMUPYIOTCS, HCXO/IS U3 OTPEOHOCTEH MPENNPUATHS U 3a-
J1a4d peIUIUIOMHON MPaKTHKH.

TUNoBBIMU MHIUBUYaTbHBIMU 33JaHUSIMU I TIPOXOXKACHUS MPEJAUIITIOMHON NTPaKTH-
KU SIBJIIIOTCS TE€MBbI BBITYCKHBIX KBaJM(UKAIIMOHHBIX pa0OT, BHIMOIHIEMBIX C YU€TOM BBIOpaH-
HBIX BUJOB JEATEIBHOCTH, K KOTOPBIM F'OTOBUJICS BBIITYCKHUK.

Ilepeuens nmpumepHbix TeM BKP 1o KOTOpBIM TOTOBSTCS M 3alMILAIOTCSA BBITYCKHBIE
KBaJIM(UKAIIMOHHBIE Pa0OTHI BhIMyCKHUKaMU HanpasieHus 11.04.04, npodunb «neKTpoHHBIE
pUOOPHI U YCTpOKCTBA cOOpa, 00pabOTKH U OTOOpaKEHUSI HH(POPMAIIHH .

e AnanTuBHas WASHTHU(PUKAIUS MapaMETPOB MAaTeMaTUYECKON MOJETH U peryaupoBa-
HUe 00BEKTa YIpaBJICHHUS;

e AmnmapaTHO-NPOTpaMMHBIA KOMIUIEKC JUISl MCCIIETOBAHMS XapaKTEPUCTHK MOIYIpPO-
BOJHUKOBBIX MaTE€pHAJIOB,;
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e lVCTOYHMK aCUMMETPUYHOIO CHHYCOMJAJIbHOTO HANpPsDKEHUs (TOKA) M MCCIIEN0Ba-

HHA HECTALIMOHAPHBIX 3JICKTPOXUMHUYCCKUX IIPOLICCCOB,

MOCTb;

o I/ICCJ'IGI[OBaHI/IC HUMITYJIbCHBIX HCTOYHHWKOB TOKa Ha 3JICKTPOMArouTHYIO COBMCCTHU-

e Pa3pabotka u uccienoBaHue yCcTpoicTB oToOpaskeHus rpadudeckoil nHGpopMalny;

e Pa3paboTka u uccieoBaHHe CUCTEM JIEKTPOIIUTAHUS MOOMIBHBIX 00BEKTOB;

e Pa3pabotka u uccienoBaHie YCTPOMCTB METUIIMHCKOMN 3JIEKTPOHUKH;

e Pa3paboTka METOAMKH MPOEKTUPOBAHUS LIEMIEH 3alUThl OT UMITYJIbCHBIX BO3ACHCTBUN

B YCTPOMCTBAX MpeoOpa3oBaTEIbHON TEXHUKH;

o CHGHI/IaJ'II/ISI/IpOBaHHLJﬁ HCTOYHHUK TOKaA IJIA KOAryJjiiiu BOAHBIX paCTBOPOB.

3.2 KoHTpo/1bHBIE BONIPOCHI 1JIsl IPOBEPKH YCBOEHHSI MaTepHaia yCTAHOBOYHBIX

JIeKIHIi H HHCTPYKTAKA M0 TEXHHKe §e30I1acCHOCTH Ha padodyeM mMecTe

1.

3.

HazoBure nienu 1 3a1a4u npeaUIIOMHON TPAKTHKH.

Bupl HHCTpyKTaXKeH 10 OXpaHe TPY/Aa, MX XapaKTePUCTUKA, CPOKH IPOBEICHHSL.
[lepeuncnure cpencTBa KOJUICKTUBHOW M WHAMBHIYAIBHOH 3aIIUTHI B COOTBETCTBUU C
XapaKTEPOM BBITIOIHIEMOH MPOGECCHOHATLHON JIeATEIIbHOCTH.

bezomacHocTh Tpyna Ha 00OpYMOBAaHUU ISl TIAHKK M TIPOBEACHHS DJIEKTPOMOHTAKHBIX
pabor.

[lepeuncnure omacHbIC ¥ BPEIHBIC MTPOU3BOJCTBEHHBIC (DAaKTOPHI HA MPEANPUITHN TPO-
XOXJICHUS TIPAKTHKH.

Korna npoBoauTCs BBOJAHBIN HHCTPYKTaX PAaOOTHUKOB Ha pabodYeM MECTE IO BOIPOCAM
TEXHUKU 0€30MaCHOCTH?

Buibl mpoTHBOIIOKaPHOTO MHCTPYKTAXkKAa, CPOKH MPOBEICHUS.

[TepeveHpb HECYACTHBIX CIy4acB Ha MPOU3BOJICTBE, MOJICKAIIMX PACCIIEIOBAHUIO.
[TopsimoK MCTIOIB30BAHUS CPEACTB HHIUBUYaTHbHON 3aIUTHI.

.OpFaHI/ISaHI/Iﬂ OXpaHbl Tpylda Ha NPCANPHUATHH, CTPYKTYpPaA, OTBCTCTBCHHBLIC JIMIA, HUX

00513aHHOCTH.

4 MeToau4ecKue MaTepuaJibl
s obecriedyeHus mpolecca o0y4eHHs U pelIeHus 3a/ad NpeJUIUIOMHON MPaKTUKH

HCTIONIB3YIOTCS CIEAYIOIINE MAaTepHAIbL:
— METOJIMYECKHEe MaTepHajbl U3 pabodel MporpaMMsbl PEAUIIIIOMHON IPAKTUKU, pACCMOTPEH-
HOU Kadeapoil MPOMBIIIIICHHOH 3JIeKTPOHUKH U yTBepxkaeHHon 28.11.2016 r., mpoTokom Ne 42.

4.1 OcHoBHAas JIUTEpPATYypa
1. denepanpHBIi TOCYIaPCTBEHHBIA 00pa30BaTeIbHBINA CTAHIAPT BHICIIETO0 00pa30BaHUS

(®I'oC BO) mno Hampasienuto noarotoBku 11.04.04 «OnekTpoHHKAa U HAHOIIEKTPOHHUKA»
(YpoBeHb MarucTparypsbl), YTBEp)KICHHBIH NpuKa3oM MMHHCTEpCTBa OOpa3oBaHMS M HAYKH
Poccuiickoit @enepanuu ot 30.10.2014 Ne 1407. [Dnextponnsiii pecypc]. — URL:
http://www.tusur.ru/export/sites/ru.tusur.new/ru/education/documents/federal/110404.doc

2. [lonoxxeHue o MpakTUKe 00y4aroIIMUXCsl, OCBaMBAIOIINX OCHOBHBIE IPO(ECCHOHATIbHBIE

o0Opa3oBaTeNbHbIEe MPOrPaMMBbI BbICIIEro o0pa3oBaHus. [DnekTpoHHbIH pecypce]. — URL:
http://www.tusur.ru/export/sites/ru.tusur.new/ru/education/documents/federal/18.1.pdf

3. Cxksopuos B. A., Tonop A. B. Meroauueckue yka3aHus 110 OJrOTOBKE MarucTepcKoi

Juccepraiu. — ToMmck: TOMCKUI rocy1apCTBEHHBIN YHUBEPCUTET CUCTEM YITPABIICHUS U PaIAO-
anekTpoHukH, 2016. — 81 c. [DnexrponHsIii pecypc]. — URL:
http://www.ie.tusur.ru/docs/vkr_mag.rar
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4.2 JlonoJHUTEJIbHAS JIUTEpaTypa

1. TTonoxxenne 00 OpraHu3alMM W MPOBEIEHUH MPAKTUK CTYJACHTOB, OOYYAIOIIMXCS B
TYCVYPe. YTBepxaeHo nepBeiM mpopektopom 20.11.2014r. [Dnextponusii pecypc]. — URL:
http://www.tusur.ru/export/sites/ru.tusur.new/ru/education/documents/inside/9-4-new.doc

2. TlomokeHwe O npeanpuaATUsXx — 0a3aX NPAKTUK CTYJIECHTOB, OOYYarolIuxcsi B
TYCVYPe. YtBepxkaeno nepsbiM popexktopom 20.11.2014 r. [Dnexrponnsiii pecype]. — URL:
http://www.tusur.ru/export/sites/ru.tusur.new/ru/education/documents/inside/pract_bas.pdf

4.3 YueOHO-MeTOAUYECKHE TOCO0HMS M MPOrpaMMHoe olecriedeHue
4.3.1 O6s13aTesibHBIE Y4eOHO-METOAMYeCKUe MOCOOUs

1. Meroauueckue yka3zaHusi 1o 0(OpMICHUIO TEXHUUECKON JOKYMEHTALUU / COCT.
B.II. Ponrokos, 2011. — 110 c. [DnexTponnslii pecypc]. — URL:
http://www.ie.tusur.ru/docs/eskd.zip

2. KoMIploTepHbIE TEXHOJIOTUH B HAyKe, 00pa30BaHUU U IIPOU3BOJICTBE AIEKTPOHHOM
texuuku / Kpyannun B.B., TanoBunkuii FO.H., Xomuu C.JI. — Tomck, 2012. — 154 c.
[Anextponnsrit pecype]. — URL: http://edu.tusur.ru/training/publications/967

4.3.2 YueOHO-MeTOAMYECKHE MOCOOHSI 1JIs1 JINI C OTPAHNYEHHBIMHU
BO3MOSKHOCTSIMH 310POBbS

Y4eOHO-METOAMYECKIE MAaTePUAITBI JIJISi CAMOCTOSITEIILHOM B ayTMTOPHOUN paboThI 00Y-
YAIOIIUXCS U3 YKCIia HHBAJIUIOB MPEIOCTABISIOTCS B JopMax, aAanTUPOBAHHBIX K OTPaHUYECHHU-
SIM UX 3710POBbsI U BOCIPUATHS HH(OPMALIUH.
Jnst nun ¢ HapyleHUsAMH 3pEHUS:

— B (popMe 3JIEKTPOHHOT'O JOKYMEHTA;

— B MieyaTHOU (hopMe yBEIMYEHHBIM MIPUGTOM.
JIns AL ¢ HapyIeHUsAMHU CIlyXa:

— B meyaTHou (opme;

— B (hopMe IEKTPOHHOTO TOKYMEHTA.

Jnst un ¢ HapyleHUs MU ONOPHO-JBUTaTEIbHOIO anmapara:

— B mIeyaTHou (opwme;

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

4.4. bBa3bl JaHHBIX, THPOPMALMOHHO-CIIPABOYHbIE, IOMCKOBbIE CHCTEeMbI H Tpelye-
Moe PporpaMMHoe odecreyeHue

1. https://e.lanbook.com/book/709/#book name
2. CucreMa MOJICTTMPOBAHUS DIICKTPOHHBIX CXeM «ASIMECY. [DeKTpoHHBbIH pecypc]. —
URL: http://www.ie.tusur.ru/content.php?id=490
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