MUHUCTEPCTBO OBPA3OBAHUS U HAYKH POCCUMCKOU ®EJEPAIINN
DenepajbHOe TOCYIAPCTBEHHOE OK0KETHOE 00Pa30BaTe/IbHOE YUPeKIeHUe
BbICHIET0 00pa30oBaHus
«TOMCKHWH IOCYJIAPCTBEHHBII YHUBEPCUTET CUCTEM
YIIPABJIEHUS U PAJIMODJIEKTPOHUKHU» (TYCYP)

YTBEPXIAIO
IIpopekTop no yuedHoi
padore
ILLE. Tposin

« » 2017 r.

PABOYAS ITPOTPAMMA JUCHUITJIMHBI
YUYEBHAS ITPAKTUKA
(mpakTHKA M0 MOJYy4YeHHI0 MEPBUYHBIX MPOPeCCHOHATBHBIX YMEHHIT 1 HABBIKOB)

YpoBeHb 0CHOBHOI 00pa3oBaTeJibHOM porpaMmbl Marucrparypa

Hanpasienue noaroroBku: 11.04.04 «JeKTPOHHKA H HAHOYJIEKTPOHHKAY

HanpasienHocts (MpouJib):
«)JEKTPOHHLIE MPUOOPHLI M YCTPOHCTBA cO0PA, 00PA0OOTKH M 0TOOpakeHuss HHdopMaum».

®opma 00yueHHUs 3a09Has

dakyabTer 3a0uHbli ¥ BeuepHuit (3uBD)

Kadeapa IIpombinutennoii snekrpouku ([Ip2d)

Kype 1 Cemectp 2 KoaunuectBo Hegean 4

Yuedublii ni1an Hadopa 2016 roaa u nocjaeayOUUX JieT.

Pacnpenenenne pabodero BpeMeHH:

No Bunpr yueOHO paboThI Cemectp 2 Bcero Enuauis
1 Jlexrmn 2 2 9acoB

2 [IpakTudeckue 3aHATUSL 6 6 4acoB
3 Bcero aynuTopHbIX 3aHATHIA 8 8 4acoB
4 [IponsBoacTeennas pabora 152 152 4acoB

5 CamocTosTenbHas paboTa CTyAEHTOB 56 56 4acoB

6 OO01mmas Tpy10eMKOCTh 216 216 4acoB

(B 3a4ETHBIX EAMHHIIAX) 6 6 3.e.

Mud3aver 2 ceMecTp

2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokon Ne 43 or« 1 » 2 2017 1

JIucr coriiacosanmi

PabGouas mporpamma y4eOHON MpPakTUKHU (MPAKTHKH MO TOJTYYCHUIO TIEPBUYHBIX
npodeccHOHANBPHBIX YMCHUHN U HABBIKOB) pa3paboTaHa B COOTBETCTBHHU C TPEOOBAHUSIMU
®enepanpHoro ['ocynapcTBeHHOT0 00pa30BaTEIBLHOTO CTAHIAPTA BHICIIETO 00pa30BaHUs
(®I'OC BO) o nampapneruto 11.04.04 «I1eKTpPOHHUKA U HAHODIICKTPOHHKA,
KBanMuKanus (CTerneHb) KMarucTp», YTBEP)KACHHOTO MPHKa30oM MHHOOpHAYKH
Poccun 30.10.2014 r. Ne 1407.

PaGouyas nporpamMMa paccMoTpeHa U yTBepK/ieHa Ha 3aceaHuu kadenpsl [1pd

«28» Hosi6pst 2016r., mporoxom Ne 42.

Pa3zpaboTunk, cT. npenomaBatens kadeaps [Ipd A.B. Tonop

3aB. kadenpoii [1p3, mpodeccop C.I'. MuxanbueHKo

Pabouas nporpamma coryiacoBana ¢ pakyabTeTOM

Jexan 3uB®, goment N.B. Ocumnos

3aB. BBITYCKAIOIIEH
kadenpoii [1pD, mpodeccop C.I'. Muxanp4eHKO

IJKCNepThI:

[Ipencenarens Mmeroaxkomuccuu OIT
noreHT kadeaper GO H.A. Yucroenosa

3am. 3aB. kadeapoi [1Ip>d
10 METOJIMYECKON paboTe, TOLEHT H.C. JleroctaeB
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1. Bux npakTHUKH, ciocod u (popMbI ee poBeAeHus

Bun npaktukn — YueOHas mpakTHka. YueOHas MHpakTHKa SBISETCS IPAKTUKOH IO
HOJTY4EHHIO IEPBUYHBIX MPO(ECCHOHATIBHBIX YMEHUN U HABBIKOB.

Crmocobbl  mpoBeZieHMs y4ueOHOM IIPaKTHUKM: CTaloHapHas (MpOBOZUTCS Ha
TEpPUTOPUN HACEJIEHHOTO IIYHKTa, B KOTOPOM DAacIIOJIOKeHA OpTaHU3alMsg) MIM Bble3LHasd
(IpoBOAUTCA BHE HACEJIEHHOTO ITYHKTa, B KOTOPOM PpacIlOJIOKe€HA OpraHu3aunus). YdeOHas
IIPaKTUKA IIPOBOJUTCS AUCKPETHO — IIyTeM BBIZIEJIEHUSA B KaJeHZAPHOM y4eOHOM rpaduke
HeIIPePhIBHOTO IIEPHO/ia Y4eOHOrO BpeMeHH I €€ IIPOBeeHNU .

OcoOeHHOCTBIO NpPOBEACHUS Yy4eOHOH TPaKTUKM II0 IIOJAYYEHUIO IIePBUYHBIX
podeCCHOHAIBPHBIX YMEHHI 1 HaBBIKOB SBJISCTCS HEMOCPEICTBEHHOE yIacTHEe 00yUaroerocs
B paboTe CTPYKTYPHBIX IIOZpa3/ie/leHUH TpeAIIPUATHIA, OPTaHU3AIINH WIH YUPEKICHUS.

2. TlepeueHb NJIAHNPYEMBIX Pe3yJIbTATOB 00yUeHUs MPU MPOXOKAEHUU
yueOHOI NPAKTHKH

B pesymbrare mpoxokaeHUs y4eOHOH NpakTHKH OOydaroIIuiics NOJDKeH o00JanaTh
cienyromiMu  obmekynbtypabivu - (OK),  oOmenpodeccuonanpapivu  (OIIK)  u
npodeccuonanpubivu (I1K) komMnereHIusIMU:

— TOTOBHOCTBIO K aKTHBHOMY OOIIEHHIO C KOJUIEraMH B HAYYHOW, MPOHM3BOJCTBEHHON U
conuanbHo-001ecTBeHHO cdepax aesrenprocTr (OK-3);

— CIIOCOOHOCTBIO  HCIIOJIB30BAaTh  PE3ylbTaThl  OCBOCHUS  JTUCHMIUIMH  MPOTPAMMBI
maructpatypsl (OITK-2);

— TOTOBHOCTBIO OPOPMIISTH, MIPEICTABIATH, TOKJIAABIBATh U APTyMEHTHPOBAHHO 3aIIUIIATh
pe3yabTaThl BeimonHeHHoH paboTsl (OITK-5);

— TOTOBHOCTBIO ()OPMYIIMPOBATH LENU U 33/1a4HM HAyYHBIX HCCIEIOBAHUIN B COOTBETCTBHH C
TEHJICHIMSAMH W MEPCHEKTUBAMH Pa3BUTHS AJICKTPOHUKU M HAHOIJIEKTPOHHKH, a TAKKe
CMEXHBIX 00NacTeil HAyKd M TEXHHMKH, CIIOCOOHOCTbIO OOOCHOBAHHO BBIOMPAThH
TEOPETHYECKHEe W OKCHEpHUMEHTAJbHbIE  METOABI M CPEACTBA  pEIICHUS
chopmynupoBanHbix 3a1a4 (I1K-1);

— TOTOBHOCTHIO OCBaWMBaTh TPUHLMUIBI IUIAHUPOBAHUS W METOABI aBTOMATH3aIMU
HKCIIEPUMEHTa Ha OCHOBE MH()OPMAIMOHHO-U3MEPUTENIBHBIX KOMILIEKCOB KaK CPeJCTBa
TOBBIIICHUS] TOYHOCTH M CHIDKEHHMS 3aTpaT Ha €ro MpOBEJCHHUE, OBJIA/IEBAaTh HABBIKAMH
u3zMmepeHuii B peasbHoM BpeMenu (I[1K-3);

— CHOCOOHOCTBIO K OpraHH3allid M TPOBEACHUIO SKCIEPHUMEHTAIBHBIX HCCIIEIOBAHUN C
NPUMEHEHHEM COBPEMEHHBIX cpecTB 1 MeTo10B ([1K-4);

— CHOCOOHOCTBIO JIeNaTh HAy9HO-0OOCHOBAHHBIE BBIBOJIBI IO PE3YJIBTAaTaM TEOPETHUECKIX
U DKCTIEPUMEHTAIBHBIX MCCIEIOBAHNUMN, 1aBaTh PEKOMEHJIAIINH 110 COBEPIICHCTBOBAHHIO
YCTPOMCTB M CHCTEM, TOTOBHUTH Hay4HbIC MyOIUKAIMK 1 3asBKH Ha u3o00perenus (I1K-5);

— CIIOCOOHOCTBIO aHAIM3HUPOBATh COCTOSIHME HAayYHO-TEXHHYECKOH MpoOJIeMbl IyTeM
10100pa, U3y4eHHs M aHAIN3a JIUTEPATypPHBIX U MaTeHTHbIX ucToYHUKOB (ITK-6).

B pezynomame npoxoscoenun yuedHon npakmuku cmyoeHm 00a4cen

3Hamy:

— CTPYKTYpY NpeanpusiTs, QYHKIIHH ero Moapa3aeleHud, IX B3aUMOCBSI3b;

— JEHCTBYIOIIME CTaHAAPThl, TEXHUYECKHE YCIOBHS, MOJOXXEHHUS M HHCTPYKIHHU IO
AKCIUTyaTali 000pyIOBaHMs, IPOTPAMMHOTO obecrieueHusI HU(POBO U MUKPOIPOIIECCOPHOU
TEXHUKH;

— IMpaBWJa dKCIUTyaTallid M3MEPHUTEIbHBIX MPUOOPOB M 00OPYJOBaHUS, UMEIOMIUXCS B
HOJpa3IeIeHUH;

— BONpOCHl  obecrieueHUs  OE30MAaCHOCTH  KHU3HEACATENLHOCTH  COTPYIHHMKOB
OpeAnpusATHs, pabOoTalOIMX C  HCIOJB30BAaHUEM  KOMITBIOTEPOB, OOJIBIIMX  SKPAHOB
KOJIJISKTHBHOTO TTOJIb30BAaHUs, MHEMOCXEM H JIPYTUX CPENICTB OTOOpaKeHUsT MHPOPMALINH,
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ymems.

— CaMOCTOSITETTLHO HCIIOJIh30BaTh MAaTEMATHUUECKHUE MAKEThI MPOTrpaMM KOMIBIOTEPHOTO
pacyera M CTaHJIapTHBIC MPOTPAMMHBIE CPEJICTBA KOMITBIOTEPHOT'O MOJICITMPOBAHUS;

— KBATU(DHUIIUPOBAHHO TOJIL30BATHCS MEPUOTUNICCKUMU, peepaTUBHBIMUA H CIIPABOYHO-
UHGOPMAIIMOHHBIMH U3JaHUSIMH 110 TIPOQHIIIO IOATOTOBKH, BKJIIOYas ON-liNe HCTOYHMKH;

— 0(OpMJISTh U MIPEACTABIISITH PE3yAbTAThI BHIMOIHEHHON paOOTHI;

é1a0emv.

— HaBBIKAMHM pa3paOOTKU HWHIUBUIYAIbHBIX TUIAHOB MPU peah3allid KOHKPETHBIX
MIPOM3BOICTBEHHBIX 3a/1a4 U UX BBIMIOJHEHUS;

— HaBbIKaMH cOOpa, aHaM3a U CUCTEMATH3allMd TEXHUYECKOW WMH(OpMaIuu Mo Teme
WHIUBHUIYAJIbHOW TPOW3BOJICTBEHHON 3a/Jaud, BBIOOpAa METOAMK W CPEACTB PEIICHHS 3TOU
3aJ1a4y;

— O(UCHBIMH TEXHOJIOTHSIMH WM TIPUEMaMH HMX HCIOJIB30BaHUS TIPH TOATOTOBKE
TEXHUYECKON JOKYMEHTAIIMU U OTYETOB.

3. MecTo y4eOHoii npakTuku B cTpykrype OIIOII

VYuebHast mpakTHKa BXOIUT B biok 2 paboduero yuebnoro miaana OIIOII (mpakTtukw,
BapMaTHUBHAs YacTh) W TMPOBOAMUTCS B KOHIIE BTOPOrO ceMmecTpa OOydYEHHS COTJIACHO
KaJeHIapHOMY rpaduky yaeOHOTro mporiecca.

[IpakTka TPOBOAUTCA HAa NPEANPUATHSIX H  OpPraHU3alUsAX 000  (opMbI
coOctBeHHocTH Poccuiickoii denepanuu u 3apy0ekbsi Ha OCHOBE JOTOBOPOB, 3aKIHOYAaEMBIX
Mexny BY3om u mpenmpusitueMm, a Takke B Hay4HO-HCCIIEIOBATEIbCKUX JaOOpaTOpUsiX U
BhITTycKaromux kadeapax TYCYP.

VYueOHast mpakTuka sBisercs oOs3arenpHbIM pasgenom OIIOIT u Gasupyercs Ha
3HAHUAX, MOJIYYEHHBIX MPU OCBOCHUHU CIEAYIOUMX AUCHUIUIMH 650oka b.1 paGodero yuebHOro
IUIaHa  aKaJeMUYEeCKOM MarucTpaTypsl 1Mo npoduiao «IJIEeKTpOHHbIE IPUOOPHI U YCTPOHCTBA
cbopa, 00pabOTKH M 0TOOpaKEHUST MHPOPMAITUN.

— KowmmnbroTepHble TEXHOIOTHU B HAYYHBIX HCCIIEIOBAHUSAX;

MuxkpornpoliieccopHble U KOMITBIOTEPHBIE CUCTEMBI,
— Meroabl MaTEMaTHYECKOT0 MOJEINPOBAHNUS;
CAIIP »51eKTpOHHBIX CXEM.

4. O0beM MPAKTHKH B 32a4€THBIX €IMHUIAX U €€ MPOI0JIKUTEIbHOCTH B
HexeJ X JJH00 B aKaJeMHYeCKUX Yacax

O0beM yueOHOM MPaKTHKKM COCTABIISAET MIECTh 3a4€THBIX eIHHUI] TpyaoemkocTH (6 3.e.),
POIOJDKUTEIBLHOCTh TMPAKTUKU TPU JUCKPETHON (opMe TPOBEICHHUS — YEThIpE HEIEIH, YTO
cooTBeTcTBYeT 216 akajeMHueckMM dYacaMm. PacmpeneneHue o0ObeMa MNPAKTHKH IO BHIAM
paboTsl mpuBeneHo B Tadnwmie 4.1.

Taoauua 4.1. O6beM NPaKTHKU U BHAbI Y4eOHOIT padoThI

Bup yueoHo#i paGoThl Bcero yacos

AynuTopHbIe 3aHsITHS (BCero) 8

B ToM umucie:

Jlexkuuu (yctaHoBouHBIC). [IpOBOIUT: OTBETCTBEHHBIH 32 OPTraHU3AIHIO
y4eOHOI MPaKTUKKU OT YHUBEPCUTETA 2

BBOAHBII HHCTPYKTAX 10 TEXHUKE 0€30MacHOCTH 00 OOIIMX MOI0KEHUIX 00
OXpaHe TpyZa; 0 IpaBUiiaX BHYTPEHHETO TPYAOBOI0 paclopsiika; 00 o0mux
HOpMax M MpaBUJIaX MOBEJEHUS HAa TEPPUTOPUN IPEITPUITHS; O BPEIHBIX U
omnacHbIX (hakTopax mpu paboTe Ha JAHHOM NPEINPUITUH B JaHHOU JOHKHOCTH; 6
0 Cpe/ICTBaxX MHNMBUYaJIbHOM 3alllUThI; O TEXHUKE MOKapHON O€30MMaCHOCTH; O
nopsike oopMIICHHS HECYACTHBIX CIy4aeB; 00 OKa3aHUU MEePBO MEIULIMHCKON
nomouy. [IpoBoIUT: cienMamuCT 1o OXpaHe TPyAa NPeANPHUSITHSL.
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Bup yueoHo#i paboThl

Bcero uacos

IpousBoacTBeHHasi paéora 152
CamocrosiTesibHasi pa6oTa cTyaeHTa (Bcero) 56
Bun arrecranmun Hud. 3auer
OO0uast Tpy10eMKOCTh, AKAJJeMUYECKHX YACOB 216
3ayeTHble €IMHULIBI TPYI0EMKOCTH 63.e.

5. Conep:xanue yueOHOM NPAKTUKHU

5.1 Buabl npou3BOACTBEHHOH PadoThl HA Y4eOHOH NMPaKTHKe:

— MPOXOXIEHHE IEPBUYHOTO HHCTPYKTa)ka 10 TEXHHMKE O€30MacHOCTH Ha pabodeMm
MecTe M MH(POPMAIMOHHOW 0€30MacHOCTH HpU paboTe ¢ KOMIBIOTEPOM IS IOJb30BaTesei
CETEBBIX PECYPCOB TPEANPHUSITHS;
— O3HAKOMJICHHE CO CTPYKTYpOH MpPEANPHUATHS, 3HAKOMCTBO C
HAYYHBIX UCCIICIOBAHMM, BEAYIIUXCS Ha MIPEINPHUITHH,
— COCTaBJIEHHE MPOU3BOCTBEHHOrO 3aaHKsI Ha IIPAKTHKY (C PYKOBOIUTEIEM MIPAKTHKK);
— BBINOJIHEHHE MTPOM3BOICTBEHHOTO 3aJaHUs Ha paboueM MeECTE,;
— cbop, 00paboTKa U cucTeMaTH3aIlis MaTepUaIoB, HAOIOICHUH, H3MEPEHUH;

— TOCTPOEHUE CTPYKTYPHOU U (QYHKIIMOHATILHOW CXEM MPEANPUITHUS B IIETIOM;
TEXHOJIOTHYECKUX

— U3Yy4YCHHE CpEICTB

aBTOMaTu3alnuu

OPraHU3aIMOHHOTO YIIPABJICHUS HA TPeANPUITHH (YIPSIKICHUN);
— odopmIleHHE OTYeTa TI0 PE3yJIbTaTaM IMPAKTUKU B AJIEKTPOHHOM BHUJIE C IPUMEHEHUEM
O(UCHBIX TEXHOJIOTHH.

Ta6auna 5.1. @opmupoBanue conep:kanus y1eOHOH NPAKTUKH

HalpaBJICHUAMUA

IpPOLIECCOB U

Bunel paboT Ha mpakTHKe

pECYpCOB NoJpa3ieNieHuH, B
KOTOPBIX MPOXOJAUT MPAKTHUKA.
[TpoBoasaT cienuanucT 1o
oXpaHe Tpyaa u
PYKOBOIUTEID IIPAKTUKHU OT

o]
==
[as)]
= 2 3 % =
No q:_:) 2 ~ Y &‘) < S < c’:?" S 5
Paspensl (3Tarnsr) npakTHKU PEE| EeE | 58| X% 5 2 o &5
n/n == v &2 = £ < Q g EQ = S =
H & < O E 0 I \Q CR=R! ) S
o R O 29 5 SR8 =00 8 Q =
Rt R I e A = o = aa Q9
m © < (=Y e ™
@) =
1 2 3 6 7 8
1 IHoaroroBuTEAbHBIN ITANl
YcraHoBo4Has eKius (e,
3a/1a4M, CPOKU MPAKTHUKH,
OT4eTHOCTH). [IpoBOIUT
npernoaBaTeib
1.1 | beron > 2 0 0 0 2 | OlK-2
OTBETCTBEHHBIH 32
OpraHU3aIMIO IPAKTUKU OT
YHHUBEPCHUTETA
1 2 3 4 6 7 8
12 BBOIHBIN MHCTPYKTAX H
WHCTPYKTAX MO TEXHUKE
Oe3omacHOCTH HAa pabodyem
MecTe ¥ HH(HOPMALMOHHOMN
0e301acHOCTH AJIs1
MOJIb30BATENICH CETEBBIX 0 6 2 0 8 OK-3
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Bugpl paboT Ha mpakTHKe - g 5
= @ 3 > =
Ne 5 2 : & 3 5 > 5
Pasnensl (3Tamnmbl) MpakTUKA 2EE| EE 21 58| X% 5 S o =l
n/m Tag| XK | ES8| 288 2 g 2
S88| 282 828|888 8 | &
RO = = 1) = Q M
m ° 8 :94 S =
1 2 3 4 6 7 8
NpeANPHUITUS
2 IIpou3BOaCTBEHHBIN TN
N3ydeHue CTpyKTypsl
NPEANPUATHS U
noipa3iesieHus, 03HaAKOMJICHHE
C COLMAIbHO-OBITOBBIMH OK-3
2.1 | ycloBUSIMU COTPYAHHKOB Ha 0 0 0 8 8 HK6’
NPEANPUATHN. 3HAKOMCTBO C
HaTpPaBJICHUSIMH HAYYHBIX
HCcCIeA0BaHUM, BeAyIMXCs Ha
NPEIIPUSITHH.
VYT1BepxaeHue
MIPOM3BOCTBEHHOTO 3aJaHUS
Y TEMBI OTYETA C YUETOM 5
2.2 | HampaBJICHUS TOJITOTOBKU U 0 0 0 4 4 OIIK-2,
creuu(UKH MPEITPUSTHSL. TIK4
[IpoBoauT pyKOBOAUTENH
MPAKTUKU OT IPEATIPHUATHUS
VYyactue B
MPOU3BOJACTBEHHOU
NESTENILHOCTH TOIpa3AeTICHUs K-1
23 (opranmsanus pabouero 0 0 0 140 140 K-3
MECTa, BBIIIOJHCHUE K4
MIPOM3BOJICTBEHHOTO
3aj1aHusl), BeJICHUE JHEBHHUKA
NIPAKTUKU
3 CamocrosiTesibHas paboTa
0O0630p HAYYHO-TEXHUYECKOU
31 |MTEPaTyphl M IOKYMEHTalHHU 0 0 18 0 18 K-6
M0 TEME WHIUBUIYAIEHOTO
3a/1aHus
Pazpabotka cxem u
JITOPUTMOB PabOTHI, K-3
3.2 | pacyeTsl, IOCTPOCHUE 0 0 20 0 20 K-5
He00XOAUMBIX TAOIHUI] U
rpaduKoB
Odopmienne oTuera OIIK-5
3.3 | (moaroroBKa mpe3eHTAIm) K 0 0 16 0 16 K-3
3alIUTe TPAKTUKH
Bcero uacoB 2 6 56 152 216

6. ®opMBbI OTYETHOCTH 1O YUeOHOI MpaKTHKe

B nepron npoxoxaeHust yueOHOM MPaKTHKU 00yJaronIiuecst BEAYT JTHEBHUK MPAKTUKU. [IHEBHUK
MPAKTUKU 3aBEPSICTCSl PYKOBOAMUTENEM INPAKTUKA OT OPraHU3ALMM MPOXOXKICHUS IPAKTUKH U OT
o0pa3oBaTenpHON OpraHu3aIiy.

[lo pe3ynbTaraM MpPaKTUKA OOYYArOIIMECS COCTABIISIOT IHCBMEHHBIA OTYET,

KOTOPBII

YTBEpXKIAeTCsl OpraHu3anveidl NpOXOoXIeHHWs MNpakTukd. llocie 3aBepmieHHss y4ueOHOW MPAKTHUKU
oOyyaromuecs IPeACTaBIISIOT Ha BBITYCKAIOLIYIO KaQeapy OT4eT IO MPAKTUKE C OT3bIBOM PYKOBOAUTENS OT
NPEANPUATAS U TUTYJIbHBIM JIMCTOM, 3aBEPEHHBIM I1€YaThIO IPEATIPUSATHS, d TAKKE 3AMOIHEHHBIA JHEBHHUK
IIPAKTUKH.
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B kauecTBe MprIoKEHUS K OTUYETY 10 MPAKTUKE oOydaromnuecs MoryT opopMuTth rpaduueckue,
ayano-, (hoTo-, BUICO - MaTepHuasbl, HArJIsAHbIE 00pa3ibl U3/ICIHH, MOATBEPKIAIONINE TPAKTHYCCKUI
OIIBIT, MOJTYYCHHBIH HA MPAKTHKE.

[TpoBepky oTyeTa ¥ THEBHUKA MPAKTHKU OCYIIECTBIISICT PYKOBOAUTENb MMPAKTUKUA OT YHHBEPCHTETA.
OueHKa TPOM3BOJACTBEHHOW pabOThl M OTYETa IO IPAKTUKE MPOU3BOMMTCS IO PE3yJbTaTaM 3alllHThl
npakTuKy  (Mpe3eHTaliK) € yd4eToM OT3biBa (OIEHKH) DPYKOBOAMTENS OT TPEANPHUSATHS W KauecTBa
Hpe/ICTaBICHHOro oTyeTa. OIeHKa IIPOCTABIISETCS HA TUTYJIBHOM JINCTE OTYETA.

7. ®OH/I O1LIEHOYHBIX CPEACTB Il IPOBeIeHUs MPOMEKYTOYHOMH aTTecTAlNu

@DOHA OLICHOYHBIX CPEACTB MIPEIHA3HAYECH ISl KOHTPOJIS M OLEHKH Pe3yJbTaTOB MPOXOXKICHUS
yueOHOW TPAKTHKH IO OCHOBHOW mpodeccroHanpHOM obpa3zoBarenpHoit mnporpamme (OITOIT) 1o
HanpasieHno 11.04.04 «31ekTpoHUKa 1 HAHOJIEKTPOHUKA.

OObBeKThl OIICHWBAHUS — pe3yibTaThl (hopmupoBanus oobmenpodeccuonanpubix (OITK) u
npodeccuonanpbix (I[MK) kommeTeHImii 0OydYaromMxcs, a TaKKe 3HAHWH, YMCHHH H HaBBIKOB,
MOJYYEeHHBIX TMPH MPOXOXKACHUH Y4eOHOH MpakTHKH. MTOTM MpOMEKYTOUHOM aTTecTally Mo y4eOHOMH
NPaKTUKE — KOMIUICKCHAs OLIEHKa OBJaJEHHs OOydaromuMHUcs oOuenpodeccuoHaNbHbBIMU U
npo¢ecCHOHAIBHBIMU KOMIIETEHIMSIMA U TOTOBHOCTH PEIIaTh COOTBETCTBYIOIIME NPOdecCHOHATbHbIE

3aJa4du.

Ta6auna 7.1. Pe3yjabTaThl 0CBOCHHS NPOrpaMMbl Y4eOHOI NPAKTHKH

Buner mpodeccrnonaapHON Pesynbratel
[MpodheccuonanbHbIe 3a1a4un
JeSITeNIbHOCTH (ocBOCHHBIE KOMITCTEHIINH)
1 2 3
Pa3pabotka u cormacoBanne ['0TOBHOCTBIO K aKTUBHOMY OOIIIEHUIO
TEXHUYECKMX 3aJJaHui Ha C KOJIJIEraMU B HAYYHOH,
HPOECKTHPOBAHNE TEXHUYECKHX HPON3BOJICTBEHHOW M COLMAIBHO-
YCIIOBUH, IPOTPaMM U METOJIUK 00IIIeCTBeHHOM cepax AeITeIbHOCTH
UCTIBITAHUH PaIHOICKTPOHHBIX (OK-3)
YCTPOMCTB U CUCTEM
Ocy1iecTBieHNEe pyKOBO/ICTBA I'oToBHOCTBIO hOpMYIHPOBATE LIETH U
pa3pabOTKON KOMILJICKCHBIX 3a7]a4i HAy4YHbIX UCCJIEAOBAHUN B
IPOEKTOB HA BCEX CTAAMSX M 3TAallaX | COOTBETCTBHU C TEHACHIUSIMHU U
BBINIOJTHEHHSI padoT. [IEPCIIEKTUBAMU Pa3BUTUSA
Opr AHU3allM BbIIIOJIHCHWS HAYYHO- SJICKTPOHUKHU U HAHOJIJICKTPOHHKH, a
MCCIIEI0BATENBCKHUX padoT B TaKKe CMEKHBIX 00JIacTel HAyKN
COOTBETCTBHH C TEMAaTHUECKUM TEXHUKH, CTOCOOHOCTHIO 000CHOBAHHO
IUIaHOM OpraHu3aliyu. BI)I6I/IpaTI) TCOPETUYCCKUEC U
IKCTIEPUMEHTATBHBIC METOJIBI 1
Hayuno- CpeCTBa pelIeHHS
N —— chopmyupoBanHbix 3a1a4 (ITK-1)

®DopMupoBaHHe HOBBIX CrocoOHOCTHIO UCTIOIH30BATh
HaHpaBJICHI/Iﬁ HaY4YHBIX PE3YIbTAaThl OCBOCHUA AUCHUILIINH
HCCIIEZIOBAHHUI M OTTBITHO- nporpammsl Maructparypsl (OTTK-2)
KOHCTPYKTOPCKUX pa3zpaboTok
VYuacTue B IJIaHUPOBAHUH H CriocoOHOCTBIO HCIOIB30BATh
IPOBEICHUH SKCIIEPHMEHTOB TI0 OCHOBHBIE IIPUEMBI 00pabOTKH 1
3aJJaHHOW MeToluKe, 00paboTKa NPEACTABICHUS SKCIIEPUMEHTATBHBIX
Pe3yIbTATOB C MPUMEHEHUEM nanubix (OITK-5)
COBPEMEHHBIX MH(OPMAIIHOHHBIX
TEXHOJIOTHH ¥ TEXHUYECKHUX
CpefcTB
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Buner mpodeccrnonaapHON Pesynbratel
[MpodheccuonanbHbIe 3a1a4n
JESTENBHOCTH (ocBOEHHBIE KOMIIETEHIINH)
1 2 3
[IpoBeneHue anmapaTHOTO ["'0TOBHOCTBIO OCBaMBATH MPUHIIUITEI
MAaKCTUPOBaHUA U IIJIAaHUPOBAHUA U MCTOAbL
OKCIICPUMECHTAJIBHBIX pa60T 110 AaBTOMAaTU3allM1 3KCIICPUMEHTA Ha
HPOBEPKE TOCTIKIMOCTH OCHOBE MH(OPMAINOHHO-
TEXHUYCCKUX XAPAKTCPUCTHUK, N3MCPUTCIIBHBIX KOMIIJIEKCOB KaK
IJIAHUPYEMBIX TIPpH CpeACTBA IMOBLINICHUA TOYHOCTH U
HPOEKTHPOBAHUT CHIDKEHHS 3aTpaT Ha €ro IpOBEICHNUE,
PanrodIeKTPOHHOM anmnaparypsl OBJIa/IeBaTh HABBIKAMU U3MEPECHUH B
peansHoM Bpemenn (ITK-3)
OmnpeneneHrne OCHOBHBIX CrocoOHOCTRIO K OpTaHU3aIlu |
CTaTUYCCKUX U JTUHAMHUYCCKUX MMPOBCACHUTIO SKCIICPUMECHTAJIbHBIX
XapaKTEePUCTUK CIOKHOTO UCCIIEZIOBAHUH C TPUMEHEHNEM
(GYHKIIMOHAIBHOTO OJIOKA. COBPEMEHHBIX CPEJICTB M METO/IOB
[TpoBeneHue uccaeI0BaHUIA B (TIK-4)
IEJISIX COBEPIICHCTBOBAHUS
PaMO3IEKTPOHHBIX CPEJICTB
CHCTEM Pa3IMYHOTO HAa3HAUYCHHUS
Omnpenenenne cepsl mpumeHeHuss | CrIoCcOOHOCTHIO JeNaTh HAYYIHO-
pe3yIbTAaTOB HAYYHO- 000CHOBaHHBIE BBIBOJIBI TIO
UCCIIEIOBATENBCKAX U OMBITHO- pe3yibTaTaM TEOPETHUECKUX H
KOHCTPYKTOPCKHX padoT HKCTIEPUMEHTAIBHBIX UCCIIEI0BAHUI,
J1aBaTh PEKOMEHIALINU T10
COBEPILIECHCTBOBAHUIO YCTPOUCTB U
CHCTEM, TOTOBUTH HAay4YHBIE
myOIMKaIK U 3asBKH Ha
nzobperenus (ITK-5)
AHanu3 Hay9HO-TEXHHYECKOM CrocoOHOCTHIO aHATTM3UPOBATH
MPOOJIEMBI HA OCHOBE 10100pa U COCTOSTHHE HAyYHO-TEXHUYECCKOU
IIpoexTHO- H3Y4YEHHU JINTEPATYPHBIX U npobJeMbl MyTeM OI00pa, U3yUEHHS
KOHCTPYKTOpCKAas NAaTEHTHBIX UICTOYHHUKOB. U aHAJIM3a JINTEPATYPHBIX U
[IpoBeneHre naTeHTHBIX naTeHTHBIX UcTOUHUKOB (TTK-6)
HCCIIE0OBAaHUN U ONPENIEICHHE
XapaKTEePUCTHUK TPOTYKINU

7.1 ®opMbl KOHTPOJISI U OLIEHKH Pe3yJIbTATOB MPOX0KIeHUS NPAKTUKH

B coorBercTBUM C y4eOHBIM IUIAHOM W pabodeld mporpamMMoil y4eOHOW MpPaKTUKU
(OHJIOM OLIEHOYHBIX CPEACTB MPEAYCMOTPEHO IMPOBEJIECHUE TEKYIIEero KOHTPOJISI BCEX BHJIOB
paboT Ha MpakTUKE U NPOMEKYTOYHAs aTTeCTAlUsl PE3yIbTaTOB OCBOECHUS MPOTrpamMMBbl

IMPAaKTUKHU.

Bunet pabor Ha mpakTUKE OMNpPENENSIIOTCS B COOTBETCTBUUM C TpeOOBaHUSIMHU K
pe3yiabTataM O00y4YeHHs — TMOJYYCHHUIO MPAKTHYECKOro OmbITa, ocBoeHuio kommerenmui (OTIK,
1K) u oTpaskeHsl B paboveli mporpaMMe MpaKTHKH.

Texkyummii KOHTPOJIb PE3YyNbTATOB MPOXOXKACHUA yUeOHONH MPAKTHUKU B COOTBETCTBHH C
paboueil mporpaMMoil U KaJeHAApHBIM IUIAHOM MPAKTUKH MPOUCXOTUT IMPH HCIIOJIb30BAHUU
CJIEIYIOUINX 0053aTeNbHBIX (POPM KOHTPOJIS:

— ©XKEJHEBHBIN KOHTPOJIb MTOCEIIAEMOCTH MPAKTUKHU (C OTMETKOW B JIHCBHHUKE TIPAKTHKH);

— HaOJIO/IeHWE 3a BBIMOJHEHHEM BHIOB pabOT Ha mpakTHKe (B COOTBETCTBHU C
KaJICH/IapHBIM TUTAHOM TPAKTHUKH);
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— KOHTPOJIb KauecTBa BBIMIOJIHEHHSI BUJIOB paboT Ha mnpakTuke (ypoBeHb Bianenus OITK
u [IK mpu BbINOJTHEHHH pabOT OICHUBAETCS B OT3bIBE (XapaKTEPUCTUKE) C MPEANPHSITHS
MPOXOXKICHHS TIPAKTHKH);

— KOHTPOJIb 32 BEJICHUEM JIHEBHUKA NPAKTUKH;

— KOHTPOJIb cOOpa MaTepHaoB JUIsl COCTABICHUS OTYETA 110 NMPAKTUKE B COOTBETCTBUU C
WHUBUTyaJIbHBIM 3a/IaHHEM.

7.2 ®opMa NpOME:KYTOYHOI aTTecTalluu

[IpomexyTouHas aTTecTanus 1o yu4eOHol npakTuke — aup¢epeHINPOBAHHBIN 3a4eT.

OOyuaromyecs 10MyCKaloTCs K aTTeCTalluy IPU YCIOBUU BBIIIOJHEHUS BCEX BUIOB PaboT
Ha MpakTHKe, MPEeIyCMOTPEHHbIX pabodeld HporpaMMoil W WHIMBUIYAIbHBIM 3aJaHUEM, U
CBOEBPEMEHHOM IIPEIOCTABICHUH CIEAYIOMNX JOKYMEHTOB!

— OT3bIBA PYKOBOJUTEIIS IPAKTUKU OT OpraHU3aluy MPOXO0XKJIEHUS MPAKTUKU 00 ypOBHE
OCBOECHMS 001IeTTPO(HECCHOHANBHBIX U MPO(PECCUOHATBHBIX KOMIIETEHIHIH;

— JIHEBHHKA NPAKTUKH;

— OTYeTa 10 MPAKTUKE B COOTBETCTBUHU C YTBEPKICHHBIM 33/IaHHEM HA IIPAKTUKY.

7.3 Iloka3aTesi OlleHUBAHHMS KA4eCTBA MPOXO0KIEHUSI MPAKTHKH NMPH
NMPOMEKYTOYHOM aTTeCTALMHU

OreHka KayecTBa MPOXOXKICHUS PAKTUKU MPOUCXOIUT MO CIASAYIOIIUM IMOKa3aTesIM:

— oopmIleHHE THEBHHUKA TPAKTHKH B COOTBETCTBHUH ¢ TpeOoBaHusIMH [3];

— COOTBETCTBHE OTYETA T10 MPAKTHKE (BMECTE C MPUIOKEHHUSIMH) 33J[aHUIO Ha MPAKTHKY;

— oopMIIEHHE OTYETA MO MPAKTHKE B COOTBETCTBUH C TpeOoBaHMsIMU [4];

— HAJIMYKE MTPE3EHTALMOHHOT0 MaTepHalia, B MOJHOW CTENEHH WUTKOCTPUPYIOLIETO OTYET
IO MTPAKTHUKE;

— 3aIlMCh B OT3BIBE MPEANPHUATHSI 00 OCBOEHUU KOMIIETEHIIUN TPU BHITIOJTHEHUH padoT Ha
MIPaKTHKE,;

— KOJIMYECTBO M TOJIHOTA NPABWIBHBIX YCTHBIX OTBETOB Ha BONPOCHI BO BpEMs
MIPOMEKYTOUYHOM aTTECTALINH.

Omenka (muddepeHIMpOoBaHHbIH 3aYeT) M0 MPAKTHKE OMPEaesaeTcs Kak CpeaHui Oasut
3a MPEACTaBICHHbIE MAaTEPUAJIbI IPAKTUKUA U OTBETHI HA BOIIPOCHI ITPU aTTECTAIUH.

8. CucremMa OLleHUBAHUSI UTOTOB Y4eOHOI NMPAKTUKH

[Tpukazom pextopa ot 25.02.2010 Ne 1902 nist OLIEHKH YCIIEBAEMOCTH CTYICHTOB OYHOU
¥ 0YHO-3204HOM (BeuepHel) popm oOyueHus, BBeneHO «l[lojoxkeHue o mopsiIke UCTIOIb30BAHUS
PEUTHHIOBOW CHCTEMBI IS OLEHKH YCIIEBA€MOCTH CTYAEHTOB» II0 BCEM AHMCHUILIHHAM
y4eOHOTrO TIT1aHa, BKJIIoYas MPaKTUKU. PeHTHHTOBas crcTeMa SBISETCS HHCTPYMEHTOM KOHTPOJIS
KayecTBa Y4eOHOH  JeSITETbHOCTH CTyIE€HTa W  MOTHBAllMM €r0  CHCTEMaTHYeCKOU
paboTsl.PeliTuHroBast cuctema Juis OLIEHKH YCIIEBaeMOCTHU CTAaBUT Iepe]] COOOH ClieTyIoIue eITH:

— oOecriedeHne MPO3PaYHOCTH TPEeOOBAaHWH K YPOBHIO IIOJTOTOBKH CTYICHTa W
00BEKTUBHOCTH OLICHKH PE3yJbTaTOB €r0 TPYIa,

— CTUMYJIHMPOBAaHUE PHUTMUYHON Y4eOHOH IESATEeNbHOCTH CTYIEHTa B TEYCHHE BCETO
CeMecTpa, MOBbIIIEHHE YUeOHOH TUCIUITIINHEI,

— ¢dopmanmzanus IEHCTBUI mNpenogaBaTelss B y4eOHOM MpoIecce MO OpraHu3aIiy
pabOTHI CTyICHTA M KOJMUECTBEHHOM OIIEHKH PE3yIbTATOB 3TOW pabOTHI;

— BO3MOXXHOCTH NPHUMEHEHUsS B y4eOHOM IpOIlecce OPUTHHAIBHBIX MPENnoJaBaTeIbCKIX
METOMHMK.
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Pacuer peiftunra crynenToB no yueOHoU npaktuke Benercs no 100 GamnbpHO#M mikane, u

Beoautcs B AUC 3aBEpIICHUS] TPAKTUKK [0  pe3ysbTaTaM
IPOMEKYTOUHOI aTTeCcTaluu.

«yHI/IBepCI/ITeT» II0CJIC

Tadauna 8.1. PeiiTuHroBasi cucrema oueHuBaHusi (IIKAJa OLEHUBAHHUA) Y4eOHOI

NPaKTHKHA
No OCBO€eHHbBIE OuennBaemblie |MakcuMaJdbHBIH
/' Buasbi paboT Ha npakTHKe KOMIIEeTEeHII MaTepuaJbl 0aJLI
n/m N
M peliTunra
1 IIpoxoxxaenue nucrpykraxa no Thb u Ub OIIK-2 JIHEBHHK PAKTHKH 5
(mosyueHwue somycka K pabore)
V3ydeHne CTpYKTYpBI IPEATIPUSTHSL. Oruer no 5
5 Omucanue HampaBieHHHA HAYYHBIX IIK-1 TPAKTHKC
HCCIIEJOBAHUM, BEIYIIMXCS Ha IPEIIIPUATUH.
VYyacTue B IpOU3BOJCTBEHHOU JESATEILHOCTH OT3BIB IpeAnpH-
3 MOIpa3EIeHuUs], BBIIIOJHEHUE SITUS, TIPE3EHTALUs,
[IPOU3BOJICTBEHHBIX 3aJaHUM. [IK-4 OTBETHI HA 20
BOIIPOCHI
1 2 3 4 5
4 O0630p HayYHO-TEXHHUYECKON JIUTEPATYPHI, OIIK-5 OTyer Ho 10
JIOKYMEHTAIIUM 110 TEME MHINBUIYaJIbHOTO IPAKTHKE
3a1aHusA
5 BeImonHe e MHANBHIYaJIbHOTO 331aHNs Ot3bIB
(HanM4ue B 0TYETE PACUETOB, OJIOK-CXEM NpeIPHATHS,
ATOPUTMOB, XapaKTEPHUCTHK, IPadhUKOB, Mpe3eHTAIHS, 25
BBIBOJIOB 10 HTOTaM MPAKTHKH) TK-5 OTBETHI Ha BOIIPOCHI
6 KauectBo odopmiieHus oTaera u OI1K-5 Ot4eT ¥ JHEBHUK 5
JHEBHUKA PAKTUKH NPaKTUKH
7 3amura mpakTHKU Ha Kadeape OIIK-5 [MpesenTanyus, 30
(mpe3enTarws) IK-3 OTBETHI Ha BOIIPOCHI
Hroro: 100
Tab6auua 8.2. [lepecuer 6a/VI0B B OLIEHKH 32 Y4eOHYI0 NPAKTHKY
Banisl Ouenka
> 91 % oT MaKCHUMAIBLHOW CYMMBI 0AJIJIOB 5
Ot 71% no 90% ot MakCUMaTbHON CyMMBI OaJLIOB 4
Ot 60% no 70% ot MakCUMaTbHON CyMMBI OaJLIOB 3
< 60 % ot MakcHMaJIbHOH CyMMBI OalIIOB 2

9. Cucrema 0TMETOK M OLCHOK B AKAIEMHUYECCKUX NOKYMEHTaX
[Tpu yyactun oOy4aromuxcs B MEKIYHAPOIHBIX aKaJIeMUYECKUX 0OMeHaX HE0OX0IMMO

MIPOU3BOIUTH MEepecyeT 0AJUIOB peiTHHTa B MexXTyHapoanyto (ECTS) onenky. [Ipumep
nepecueTa npuBeAcH B Tadymie 9.1.
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Taoauua 9.1. Ilepecuer cymMMBbI 0a/1J10B PEHTHHIa B TPAAMIMOHHYIO U MEKIYHAPOIHYIO

OLIEHKY
Ouenka (PI'OC BO) HroroBasi cyMmma 6aJiiioB Ouenka (ECTS)
5 (oTau4nO) (3a4TEHO) 91- 100 A (oTyn4HO)
85-90 B (ouenpb xoporiio)
4 (xoporiiio)
7684 C (xoporio)
(3auTeno)
71-75
D (ymoBieTBOpUTEIHHO)
3 (y10BIE€TBOPUTEIHHO) 6570
(3auTeno) 60 - 64 E (mocpencTBeHHO)
2 (HeyIOBIICTBOPHUTEIIBHO),
Hueke 60 6aiioB F (HeymoBIETBOPHUTENBHO)
(e 3auTeHO)

10. YueoHOo-MeTOAMYecKOe U MHPOPMAIUOHHOE O00ecnieueHne MPAKTHKH
10.1. OcHoBHasi JuTEpaTypa

1. ®enepanbHBI rocyapcTBEHHBIN 00pa30BaTEIbHBIN CTAaHIAPT BBICIIET0 00pa3OBaHHSA
no HampasiaeHuo nmoarotoBku 11.04.04 «DnekTpoHHWKa W HaHOXJIEKTPOHUKA», KBaTU(UKAIUS
(cremenp)  «varumctp». [lpuka3 MwunoOpnayku P® ot 30.10.2014r. Ne  1407.
http://hoster.bmstu.ru/~mo/3plus/11.04.04.pdf

2. Tlpuka3z Munob6puayku Poccun ot 27.11.2015 Ne1383 «O6 yrBepxkacHuu [lonoxeHus
0 TMpPaKTUKE OOYYAOIINXCS, OCBAaWBAIOIIUX OCHOBHBIE MPOQECCHOHATBHBIE 00pa30BaTEILHBIC
MIPOrPaMMBbI BBICIIETO 00pa30BaHUS».
http://www.tusur.ru/export/sites/ru.tusur.new/ru/education/documents/federal/18.1.pdf

3. [lonoxxeHue 00 opraHU3aIMK U MIPOBEICHUH MPAKTUK CTYIEHTOB, 00YJarOIINXCs B
TYCVYPe / Coct. 2)K.H. Axcenona. — Tomck: U3n-80 TYCVYP, 2014. — 53 c.
http://old.tusur.ru/ru/education/documents/inside/doc-table.html#9

4. Mumypo B.C. u ap. VueOnas npaktuka ([IpakTuka 1mo moiydeHHIO HEPBHYHBIX
npoeCcCHOHATBHBIX yMEHMH W HaBBIKOB). MeToauveckoe mocobue. — Tomck: Tomckuit
TOCYJapCTBEHHBI YHUBEPCUTET CHCTEM YIpaBlieHUs W panuodiekrponuku, 2015. — 14 c.
http://ie.tusur.ru/content.php?d=518

5. O6pazoBarenpublii crangapt By3a OC TYCVYP 1-2013. PaGoTel cTyneHYECKHE IO
HAIPABIICHUSM TIOJITOTOBKU M CIIEIUATBHOCTSM TeXHUYEeCcKoro npoduis. O0mme TpeOoBaHUS U
npaBuia odopmiecaus / A.A. UYepusimoB. — Tomck: HM3g-so TYCYP, 2013. — 57c.
http://old.tusur.ru/export/sites/ru.tusur.new/ru/education/documents/inside/tech 01-

2013 new.pdf

10.2. lonotHuTEIbHASI JIMTEpPaTypa

1. ITonoxxeHue 0 NpEANPHUATHIX — 0a3aX MPAKTUK CTYACHTOB, oOydatonuxcs B TYCYPe.
YTBepxaeHo nmpopektopom no YP 20.11.2014 r.
http://www.tusur.ru/export/sites/ru.tusur.new/ru/education/documents/inside/pract_bas. pdf

2. JlaBpentheB b.®. CxeMOTEXHHKA 3JIEKTPOHHBIX CPEJCTB. y4eOHOe mocoOue s By30B /
b. ®@. JlaBpentbeB. — M. : Akagemust, 2010. — 336 c. : ui., Tabi. — (Beiciiee npodeccruoHaibHOE
obpazoBanue. Paguosnexrponrnka) (Yuebnoe mocodue). — bubauorp.: c. 330-331. - ISBN 978-5-
7695-5898-6 (B 6nbmmoreke — 3 9k3.)

3. KowmmbroTepHble TEXHOJIOTHH B HayKe, 00pa30BaHUU U MPOU3BOACTBE AIEKTPOHHOU
texuuku / B.B. Kpyunmnun, FO.H. TanoBunkwii, C.JI. Xomuu. — Tomck, 2012. — 154 c.
http://edu.tusur.ru/training/publications/967

4. Nudopmaruka. ba3osslii kypc : yueOnuk mist By3oB / C. B. CumonoBuu [u np.] ; pen.
C. BR. Cumonornu. — 2-e uzn, — CII6. : [Tutep, 2007. — 639 c. (57 5k3.)
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10.3 YueOHO-MeTOAMYECKHE TOCOOHSI MO MPOBEIeHUI0 KOHKPETHBIX BUI0B Y4eOHbIX
3aHATHA.

1. MuxkponpoueccopHble  YCTpOHCTBA M CHUCTEMBI. PYKOBOJACTBO K OpraHU3alluu
camocTosTenbHoi paborer /| B.B. Pycanmos, M.IO. IlleBencs. — Tomck: Tomckuii
rOCYJapCTBEHHBI YHUBEPCUTET CUCTEM YIPABJICHUS U paanodinekTponnku, 2012, — 91 c.
http://edu.tusur.ru/trai ning/publications/866

2. Meromuueckue yka3aHus M0 O(GOPMIICHHIO TEXHMYECKOW JOKyMeHTanuu / COCT.
B.I1. Poxrokos, 2011. — 110 c. http://www.ie.tusur.ru/docs/eskd.zip

11. MaTepuaibHO-TeXHHYECKOe o0ecriedeHne JUCIUITHHBI

Paboune mecta B OpraHu3anusx, o MeCcTy IpoXOKJICHHUS MPAKTUKH, 000Py10BaHHBIE
BBIYNCIIUTEIBbHON TEXHUKOM, BXOIALIEH B COCTAB BBIYMCINTEIBHON CETH MPEANIPUATHS C
BBIX0JIOM B IHTEpHET, KOHTPOJIEHO-U3MEPUTEIBHBIM 000pYI0OBAHUEM, COOTBETCTBYIOIIUM
TpeOOBaHUAM TEXHUKH O€30MaCHOCTH MPH MPOBEACHUN HHKEHEPHO-UCCIIE10BATEIbCKIX PA0OT.
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Ipuiaoxenne k padoyeil nporpamme

denepanbHOE rocy1apCcTBEHHOE OI0KETHOE 00Pa30BaTENIbHOE YUPEXKIEHUE
BBICILIETO OOpa30BaHMs

«TOMCKU TOCYJJAPCTBEHHbBII YHUBEPCUTET CUCTEM YIIPABJIEHUS
1 PAJTUODJIEKTPOHUK» (TYCYP)

YTBEPXJIAIO
IIpopekTop no yue0Hoi1 padoTte
ILE. Tposin
«  » 2017 r.

®OHJI OLIEHOYHBIX CPEJICTB IO YYEFHOM MPAKTHUKE
«IMPAKTHUKA T10 IIOJIYYEHUIO ITEPBUYHBIX TIPO®ECCUOHAJBHBIX
YMEHUWM U HABBIKOB»

(HanmeHOBaHUE YUeOHOM AUCUMILIMHBI WITH MPAKTHKH)

YpoBeHb 0CHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl MArUCTPaTypa
(bakanaBpuaT, MarucTpaTypa, CeluamTuTeT)
Hanpasienue noaroroBku 11.04.04 «JneKTPOHMKA U HAHOJJIEKTPOHUKA»
(HaI/IMeHOBaHI/Ie HalpaBJICHUSA HOI[FOTOBKI/I)
Hanpasiennocts (mpoguiin)
«JIEKTPOHHBIE NPUOOPBI U YCTPOIicTBA cO0pa, 00paloTKU M 0TOOpakeHUs1 MHGOPMALMI.
(HOHHOG HanMCHOBAaHHUC HpO(i)I/IJ'I}I HaIlpaBJICHUS HO,HFOTOBKI/I)

®opma 00yueHUus1 3a04Has
(ouHast, O4UHO-3a04HAas, 3A0YHAS)

®akyabTeT 3a04HbIi ¥ BeyepHuid (3uBD)
(COKpaH.[eHHOG X IIOJIHOC HAMMCHOBAHHUC (I)aKyHBTeTa)

Kadenpa IpI (kadeapa npoMbINLIEHHOMH 3JEKTPOHNUKH)
(cokpaleHHOE U MOJTHOE HAUMEHOBaHHE Kadeapbl)

Kypc 1 Cemectp 2

Yueoublii ni1an Hadopa 2015 ropa u nocjieayrOmmx Jet

Mud. 3auer 2 cemecTp

Tomcexk 2017
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1 BBenenue
®onn onenounsix cpencte (POC) sBiseTcs NPUIOKEHUEM K paboueil mporpamme

y4eOHO MpakTHKH W TPEICTaBIseT COOOH COBOKYIHOCTh KOHTPOJIbHO-U3MEPHTEIBHBIX
marepuasioB (KMIM) (tumoBble 3amaum (3amaHusi), KOHTPOJBHBIC PAa0OOTHI, TECTBI U Jp.) H

MCTOAOB HX HCIIOJIB30BaHUA,

NpeaAHa3HA4YCHHbIX JIdI HU3MCPCHUA YPOBHA JOCTUIKCHUA

CTYJIEHTOM YCTaHOBJIEHHBIX PE3YJbTAaTOB 00yUYEHHUS.

®OC 1o [AHUCHUIUIMHE HCIOJIB3YeTCS MpPU MNPOBEACHHHM TEKYIIEro KOHTPOJIA
YCIIEBAEMOCTH U ITPOMEKYTOUYHOM aTTECTALMU CTYIEHTOB.

IlepedeHp 3akperuieHHbIX 3a JUCHUIUIMHONW KOMIIETeHIIMI puBezieH B Tabnuue 1.

Taoauna 1 — [epedyeHb 3aKpenJieHHBIX 32 TUCIUIIMHON KOMIIETeHIIHIT

Kon DopMyJTHPOBKA KOMIIETEHIUI Jrtansl GopMHUPOBAHNA KOMIIETEHIIHIA

OK-3 | rOTOBHOCTBIO K aKTHBHOMY JomkeH 3HATD:
OOIIEHHIO C KOJUIETaMH B CTPYKTYpY NpeanpusTusi, PyHKIHU ero MoapasaeieHHH,
HAaY4YHOU, IPOU3BOJCTBEHHON U | UX B3aUMOCBS3b;
COLMANIbHO-0011eCTBEHHOM JIEHCTBYIOLIME CTAHAAPTHI, TEXHUUECKUE yCIOBUS,
cdepax AeSTeNbHOCTH MOJIOKEHUS ¥ MHCTPYKIUH 10 IKCIUTyaTaluu

OIIK-2 | ctocOOHOCTBIO UCTIONIL30BATh 00opya0oBaHMsl, IPOTPAMMHOTO obecrieueHnst Hu(POBOH U

pe3yIbTaThl OCBOSHUS MHUKPOIPOLIECCOPHON TEXHUKH,;
JUCLUIUIMH IIPOrPaMMBI [IPaBUJIa KCILTyaTalluy U3MEPUTENIbHBIX TPUOOPOB U
MarucTpaTypbl 000pyI0BaHMsI, UMEIOLINXCSI B IOpa3/cieHNH;

OIIK-5 | roToBHOCTBIO 0(hOPMIIATE, BOIPOCHI 00ecTIeYeH s 0e30MaCHOCTH JKU3HEACATETLHOCTH
NpeJACTaBIATh, TOKIAAbIBATh U COTPYJHHUKOB IIPEANPHATHS, PAOOTAIOIIMX C
apryMEHTHUPOBAHHO 3alUINATh WCIIOJIb30BaHUEM KOMITBIOTEPOB, OOJBIINX IKPAHOB
pe3yJIbTaThl BHINIOJHEHHON KOJUIEKTUBHOT'O ITOJB30BaHUSA, MHEMOCXEM U APYTHUX
paboThI CpeAcTB 0TOOpakeHUsI UH(OPMALIUH.

IIK-1 | roToBHOCTBIO (POPMYIIMPOBATH Jlo:keH yMeTh!

LEJIU U 33/1a4¥ HAYYHBIX CaMOCTOSITEIILHO UCIIOIb30BATh MATEMaTHYECKUE MAKEThI
HCCIIEIOBAHMI B COOTBETCTBMM | IPOrPaMM KOMIIBIOTEPHOT'O pacyeTa 1 CTaHJapTHbIE

C TEHIACHIVSIMH 1 IIPOTrPaMMHBIE CPENICTBA KOMITBIOTEPHOIO MOAEITUPOBAHUS;
MEPCICKTUBAMU Pa3BUTHS KBIM(UIIUPOBAHHO MOJIE30BATHCS MEPHUOIUISCKUMHU,
3NEKTPOHUKH U pedepaTuBHBIMU U CIIPABOYHO-WHPOPMAITHOHHBIMH
HAHOAJIEKTPOHMKH, 4 TAKKE U3IaHUSAMHE 110 TIPOQUITIO TOrOTOBKH, BKJIFO4ast On-line
CMEXXHBIX 00acTelt HayKu U UCTOYHUKH,

TEXHUKH, CHOCOOHOCTHIO 0(OpPMIIATE U TIPEACTABIATH PE3yJIbTAThl BHIMOJIHEHHON
00OCHOBAaHHO BLIOMPATH paboTsl.

TeOpeTUYECKHE U Jo:KkeH BIaJeTh!

SKCIICPUMEHTAIIBHBIC METOIbI 1 HaBbIKaMH pa3p360TKI/I WHAWBUAYAJIbHBIX TUIAHOB IIPpH
CpeacTBa pCIICHUA peaim3alii KOHKPETHBIX IMMPOU3BOJACTBCHHLIX 3a1a4 U UX
c(hOpMyITUPOBAaHHBIX 33/1a4 BBITIOJITHECHNU,

I1K-3 TOTOBHOCTBIO OCBAUBATH HaBbIKAMU c6opa, aHaJINn3a U CUCTEMATHU3alluu
HPHMHLUIIB! [UIAHUPOBAHHUS U TEXHUYECKON MHPOPMAIIUH 10 TEME UHIUBUIYaTBHON
METO/IbI ABTOMATH3AINH MPOM3BOJCTBEHHOH 3a/1a4H, BBIOOpA METOUK U CPEACTB
SKCIIEPHMEHTA HA OCHOBE PELIEHUs ITOM 3a/]a4H,;

UHPOPMAIIHOHHO- O(UCHBIMU TEXHOJIOTHSIMH U TIPUEMaMH MX HCIIOJIb30BaHUS
M3MEPUTENBHEIX KOMILIEKCOB IIPY TIOATOTOBKE TEXHUYECKON TOKYMEHTALMH U OTYETOB.
KaK CpeJCTBa MOBBILICHUS

TOYHOCTH M CHIDKEHUS 3aTpaT

Ha ero MpoBeJIeHUE, OBJIA/IEBATh

HaBbIKAMU U3MEPEHUH B

peasbHOM BPEMEHHU

MK-4 | ciocoOHOCTBIO K OpraHU3aLUu
Y TIPOBE/ICHUIO
OKCIICPUMCHTAJIbHBIX
HCCIIEIOBAaHNH C IPUMEHEHUEM
COBPEMCHHBLIX CPEACTB U
METOJI0B
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Kon

DopMYyJITHPOBKA KOMIIETEHIMIT

Jrtansl GopMHUPOBAHNA KOMIIETEHIIHI

K-5

CHOCOOHOCTBIO AeTaTh HaAy4IHO-
000CHOBaHHBIC BBIBOIBI 110
pe3yJIbTaTaM TEOPETUUCCKUX U
OKCIICPUMCHTAJIbHBIX
HCCIIEIOBAHU, 1aBaTh
PEKOMEHTAINH IO
COBEPIICHCTBOBAHHIO
YCTPOMCTB U CUCTEM, TOTOBUTH
HAYYHbIC TTYOIUKAIMH U 3asBKH
Ha N300peTeHus

K-6

CHOCOOHOCTBIO aHATTM3UPOBATh
COCTOSIHUE HAay4YHO-
TEXHUYIECKOU TMPOOIEMBI ITyTeM
mox0opa, U3y4IeHUs U aHajn3a
JIMTCPATYPHBIX U MMATCHTHBIX
HCTOYHHKOB

2 Peanu3zanus KOMIeTEHINI

2.1 Komnerennusa OK-3

OK-3: rOTOBHOCTH K aKTUBHOMY OOIIIEHHIO C KOJUIETAMU B HAYYHOMU, MMPOU3BOICTBEHHOMH
U COLIMANIbHO-00IECTBEHHOM chepax IesTeIbHOCTH.
Hns popmupoBanus komnereHMu OK-3 HE0OX0IMMO OCYIIECTBUTH PsIZL 3TAoB. DTambl

(bOpMI/IpOBaHI/IH KOMIICTCHIIMH, MPHUMCHACMBIC IJIs1 3TOI'O0 BHIBI 33H$ITPII>'I, U HCIIOJBb3YCMBIC

CpeacTBa OLICHUBAHUA IIPCACTABIICHBI B Ta6n1/1ue 2.

Taﬁ.lmua 2 —ITanbl (l)OpMHpOBaHI/IH KOMIICTCHIUU U UCIIOJIB3YEMbIC CPEICTBA OICHUBAHUA

cdepax IesaTeNbHOCTH

cepax neaTeTbHOCTH

CocraB 3HATDH YMmeTh Biaagern
OOnagaer quana3oHOM AXTHBHO o01aercs ¢
Oo6nanaer GaKTUYCCKUMHU U .
MPAKTHIECKUX YMEHUH, C KOJIJIETAMH B
TeOpCTI/IHCCKI/IMI/I 3HAHUIAMHU o
N TpeOyEeMBIX JJIsl aKTHBHOTO HAYYHOM,
Conepixanue | B HAy4HO, N
o OGHICHI/DI C KOJIJiIecraM4 B HpOI/I3BOIlCTBCHHOI/I nu
ITANOB MTPOM3BOACTBEHHON 1 N .
o HAay4HOH, IPON3BOJICTBEHHOW M | COIMAIBHO-
COLMAILHO-00IIECTBEHHOM " .
COLIMAIIEHO-00IIIECTBEHHOMN 00IIIECTBEHHON

chepax JeaTenbHOCTH

Buanl 3ausaTuid

YcTaHoBOYHBIE JIEKIIMH,
uHcTpykTax o T.b.,
KOHCYJIbTAIINH,
BBIIIOJIHEHUE 3aJaHUU 10
TeMe MHINBUIYaIbHOTO
3aJaHus.

Brinonnenue
WHIUBUYAIBHOTO
MPOU3BOJCTBEHHOI'O 3a/IaHHU.
CamocTosiTenpHas padoTa
CTYACHTOB

Bremonnenue
WHAWBHUTyaIEHOTO
MTPON3BOJCTBEHHOTO
3a7aHus.
CamocTosTebHas
paboTa CTy/IeHTOB.

Ompoc Ha JIEKITHSIX.
Hcnonbzyembie | KoHTposb BBITIOJTHEHUS
cpeacTsa WH/IMBUIYAITbHOTO 3a/IaHHS,
ouenuBanus | JIuddepeniupopannsrii
3a4er.

Odopmrnenne TEXHIIECKOTO
3aJjaHus,

Odopmienne otyera u
3aIIATa IPaKTHKH.

IIpesenranus u
3alUTa OTYeTa M0
MIPaKTHKE

O6HII/IG XApaKTCPUCTHUKH rokasarejieli u KpUTCPUCB OLUCHUBAHUSA KOMIICTCHIIMU Ha BCCX

aTanax MpuBeICHBI B TA0IUIE 3.
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Ta6mua 3 — O61uMe XapaKTePUCTUKH MOKAa3aTejeiil 1 KpUTepHeB ONIEHMBAHUSA KOMIETEHIIMHU 0 3Tanam

IToka3aTean
U KpUTEPHUH

3HAThL

YMmeTh

Baanetnb

OT1iH4YHO (BBICOKHIA
YPOBEHb)

Oo6nanaer GakTUYSCKUM U
TECOPECTUYCCKUM 3HAHUEM B

npezaenax u3ydaeMon
00JIacTH C MIOHUMaHHEM
rpaHul] IpUMEHUMOCTHU

Ob6nanaer Auana3zoHOM
MPaKTUYECKUX YMEHUH,
TpeOyeMbIX IS
Pa3BUTHS TBOPUECKUX
crocoOHOCTeH

KonTponupyer padory,
MIPOBOJIMT OLIEHKY,
COBEPILEHCTBYET CBOU
JIEUCTBUS U IIPUEMBI
paboThI

Xopomurio (6a30Bblii

3Haet (haKThl, MPUHIINIIBI,

MIPOLIECCHI, 00IIHE

Obnanaer auana3oHOM
MPaKTUIECKUX
YMEHUH, TpeOyeMbIX
JUISL peTIeHUST

Beper oTBETCTBEHHOCTH
3a 3aBepLICHUE 33134 B
UCCIIEI0BAHNUH,
MIPHUCIIOCabINBAET CBOE

(moporoBbIii ypoBeHb)

0OILIMMHU 3HAHUSIMU

BBITIOJIHEHUA ITPOCTBIX
3aJ1a4

YPOBEHb) MOHSTHSI B Ipeienax
. OIIPe/IeIIEHHBIX MIOBE/ICHHE K

M3y4aeMoil 00JacTu
po0JieM B o0actu 00CTOSATEILCTBAM B
HCCIIEeJOBaHUS penieHun npoodiem
OO6magaeT OCHOBHBIMU

MEHUSIMA
Ob6manaer 6a30BEIMHI y ’ PaGotaet mpu nmpsimom
Y0B1€TBOPUTEIBLHO TpeOyeMBbIMU IS

HaOJIIOIEHUH

@opmyJIMpOBKA MOKa3aTeiaed |
npuBe/ieHa B Tabnuie 4.

KpUTEpPUEB OLICHUBAHUSA

NaHHON KOMIIETEHIIUN

Taﬁ.lmua 4 —Iloka3aTeJu u KPUTCPHUH OLICHUBAHUS KOMIICTCHIIHU HA 3Talmax

Oo6nanaer GakTUYCCKUMHU U

aKTHUBHOT'O OOIIEHHUS C

Iloxa3zarenn
3HaThL YMmethb Baanetnb
U KpUTEpUn
OOnagaer quana3oHOM
IIPAKTUYECKUX YMEHUH,
TpeOYEeMBIX JIJISt AKTHBHO 00IIIaeTCs ¢

KOJUIEraMHy B Hay4YHOH,

OT1an4Ho TEOPETHUCCKUMH 3HAHUSIMU B N N
. . . KOJUIETaMH B HAyYHOH, MPOU3BOJCTBEHHOH H
(BbICOKMIT | Hay4HOH, TPOU3BOJICTBEHHOM .
. MPOU3BOJICTBEHHOH U COLIMANILHO-
YPOBeHB) U COLIMAJIbHO-00IECTBEHHOM .
COITAIBHO- o01mecTBeHHOM chepax
cepax IesaTeNbHOCTH .
o0rrecTBeHHOM cepax JIeSITeIbHOCTH
JeATEeTEHOCTH
OO6nanaer
NPaKTUYECKUMU
Obnanaer TeopeTUYECKUMHU yMeHusiMe, TpeOyembimu | MoskeT oOmarscs ¢
XoDomIo 3HAaHUSIMU B HAyYHOH, JU1sE OOIIEH S C KOJIJIETaM{ B Hay4YHOH,
(6a£)m,1ﬁ NPOU3BOJICTBEHHOM H KOJUIETaMH B HAyYHOH, MPOU3BOJICTBEHHON U
OBeHB) COLIMANTbHO-001IeCTBEHHO MPOU3BOJICTBEHHOH U COLIMAJIBHO-
yp cdepax IesaTeNbHOCTH COLMATBHO- o01miecTBeHHOMH cdepax
ob1ecTBeHHOH cepax JESTENBHOCTU
JeATEeEHOCTH
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IMoka3zaTenn

3HaThL Ymern Baanern
U KpUTEpUn

VYMeeT oTBeUaTh Ha

Crioco0OeH KOppeKTHO
BOTIPOCHI ITPU OOIIEHUH C

3HaeT B OCHOBHOM TEMEI JIIA OTBCYATH Ha BOIIPOCHL

Ynosiaerso- . KOJUIEraMH B HAy4YHO¥, o
OOIICHHS B HAYYHOM, N B HAYYHOMH,
pHUTEJILHO . HPOU3BO/ICTBEHHOM U .
.. | mpou3BoaCTBEHHOU M HPOU3BOJICTBEHHOI U
(moporoBbIii . COILIMAIILHO-
COIIMATIbHO-00IIECTBEHHO . COIMAITBHO-
YPOBEHb) obmrecTBeHHOH chepax .
cdepax AeSATeTBHOCTH. o01IecTBeHHOM cdepax
JESITEIIBHOCTH
JeSATEIbHOCTH

2.2 Komnerenuus OIIK-2

OIIK-2: crnocoOHOCTh HCHONB30BaTh PE3YNbTAaThl OCBOSHUS TUCIUIUIMH MPOTrpamMMbI
MarucTpaTyphl.

Hus popmupoBanus komnereHnuu OITK-2 HE0OX0IUMO OCYIIECTBUTH PSII ITAIOB.
Ortanbl  (GOPMHUPOBAHUS KOMIETEHIIUU, TPUMEHSEMbIe JJIS OTOTO BHUIBl 3aHIATHH, U

HCIIOJIb3YEMbBIC CPCACTBA OICHUBAHUA ITPCACTABJIICHEI B Ta6n1/1ue 5.

Taﬁ.lmua 5 —Orannl (l)OpMHpOBaHI/IH KOMIICTCHIHUU U UCIIOJB3YEMbIC CPEICTBA OICHUBAHUA

Cocras 3HaTh Ymern Baagers
‘YMeer ucrosb308aTh
3HaeT TeHAEHINHU U Brnaneer HaBbIKamMu
pe3ybTaThl OCBOCHUS
MEePCIEKTHBEI Pa3BUTHS cOopa, aHan3a 1
JUCLUIUIMH NIPOrPaMMBI
ANEKTPOHUKH U CHUCTEMaTH3aluH
Coaepxanne MarucTparypsl, B TOM YHUCIIE B .
HAHORJIEKTPOHMKH, a TAKKe . TEXHUYECKOH
ITANoB . HOBBLIX 00JIACTAX 3HAHMIA,
CMEKHBIX 00acTell HayKu WHPOPMAIUH IO TEME
HETIOCPEACTBEHHO HE
U TEXHHKH. . WHIWBUAYaTBHOTO
CBSI3aHHBIX CO chepoit
3aaHHUS.
JeSITETBHOCTH.
YcTaHOBOYHEBIE JIEKIIUH, Brimonnenue
BelinonHeHue
uHcTpykTax o T.b., WHJIUBUIYAIBHOTO
WHIWBUAYaTBEHOTO
.. | xoncympranumy, MPOU3BOJCTBEHHOTO
Buab! 3aHATHI . MIPOU3BOJCTBEHHOI'O 3a/1aHHU.
BBITIOJTHEHUE 33/IaHHI TIO 3aJjaHus.
CamocrosTensHas paboTta
TeMe WHAUBUAYAIILHOTO CTYIEHTOB CamocrosTenbHas
3aJjaHus. Y paboTa CTyIeHTOB.
Ompoc Ha JIEKITHSIX.
Odopmrnenne TEXHIIECKOTO
HUcnoan3yemblie | KonTpons BBITOJIHEHUS SANAHE: [Ipesenranus u
. b
cpeacTBa WHAMBUAYaIBHOIO 3a1aHUS 3alUTa OTYEeTa 10
pea AMBHILY AT, Odopmienne otuera u 5
ouenuBanus | JIuddepeniupopannsrii MPAKTHKE
e 3aIUTa IPAKTHKH.

OO1mure XapakTepUCTHKH MOoKa3aTelied U KPUTEPUEB OIICHUBAHHMS KOMITIETEHIIMU Ha BCEX
JTamnax MpUBEICHBI B TaOHIIE 6.
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Tadauma 6 — O01mMe XapaKkTepUCTHKH NoKa3aTesell 1 KpHTepHeB OLIEHHBAHUS KOMIIETEHIIMH 110 ITanaM

TEOPETUUECKUM 3HAaHUEM B
npezenax u3ydaeMon
00J1acTH C TOHUMaHHEM
rpaHull IpUMEHUMOCTHU

OT1iH4YHO (BBICOKHIA
YPOBEHb)

TpeOyeMbIX IS
Pa3BHTHS TBOPYECKUX
pelieHni,
abcTparupoBaHUst
mpooieM

Iloxa3aresn
3HaTL YMmerhb Baanetnb
U KpUTepuu
Ob6nanaer auana3oHOM
Ob6nanaer ¢akTHUeCKMM U | mpakTtudeckux ymeHuid, | KoHTpomupyer paboty,

IIPOBOJAMT OLICHKY,
COBEPIIEHCTBYET CBOH
JIEUCTBUS U IIPUEMBI
paboTHI.

3Haet (haKThl, MPUHIINIIBI,

Xopomuro (6a30Bblii | mporeccsl, oomIre
YPOBEHb) MOHSTHSI B Ipeieniax

M3y4aeMoil 00JacTu

Ob6namaer Auamna3zoHOM
MPAKTUIECKUX
YMEHUH, TpeOyeMbIX
JUTSL pEIICHHUSI
OTIpeIeIIEHHBIX
po0JieM B o0actu
HCCIIEIOBAHUS

Beper oTBETCTBEHHOCTH
3a 3aBeplIeHUE 33/1a4 B
HCCIIeIOBaHNH,
MIPHUCIIOCabINBAET CBOE
MOBEJICHHUE K
00CTOSITENILCTBAM B
penreHny npodiem

YnoBiaerpopurenbno | OOnagaer 6a30BBIMU
(moporoBbIii ypoBeHsb)| 0OLIMMU 3HAHUAMH

OO0J1azaeT OCHOBHBIMHA
YMEHUSIMU,
TpeOyeMBbIMU IS
BBIMOJTHEHHUS TIPOCTHIX
3a7a4

PaGotaet nmpu nmpsimom
HaOJIOICHUH

@opMyJIMpOBKAa TOKa3aTeled M KPUTEPUEB OLECHHUBAHUS JAHHOW KOMIIETEHUIUH

MpuBe/IcHa B TaOIHIE 7.

Taﬁ.lmua 7 —Iloka3zarean u KPUTCPHUH OLICHUBAHUS KOMIICTCHIIHU HA 3TAalmax

Iloka3aTenan

3HaThL Ymern Baanern
U KpUTepuun
Bmageer 1 akTHUBHO
YMeeT ucnojib30BaTh
UCTIONIb3YET HABBIKH
3HaeT TEHACHIINU U pe3yIIbTaThl OCBOCHUS
cOopa, aHaJM3a U
MEPCIICKTUBBI PA3BUTHS JIACIIUTUTAH MPOTPAMMBEI
CHCTEMaTHU3aLNH
OTJHYHO ANIEKTPOHHUKH H MarmcTparyphl, B TOM -
. TEXHUYECKOU
(BBICOKMIA HaHOJ3JICKTPOHHUKH, & TAKXKE YHCIIE B HOBBIX 00JIaCTAX
. . UHGOPMAIUH 10 TEME
YPOBeHb) CMEXHBIX 001acTelt HayKH U 3HAHUH,
WHAUBUAYAIBHOTO
TEXHUKHU HETNOCPEJICTBEHHO HE
. 3aJlaHus Ha OCHOBE
CBSI3aHHBIX CO chepoit
JUCHUITIINH nporpaMMm
NIEITELHOCTH

MarucTparypsl

IIpencrasisier COBpEMEHHOE

YMeeT ucnoiib30BaTh

pe3ynbTaThl OCBOCHUS
COCTOSIHHE JI€]T B 2JIEKTPOHHUKE U
Xopowo JUCLUIUIMH IIPOTrpaMMBbI
. HAHODJIEKTPOHUKE HA OCHOBE
(6a3oBBI MarucTparypsl Ipu
AUCHUIIIMH NPOTrpaMMbI
YPOBeHB) BBITIOJTHEHAN
MarucTparypsl
WHIUBUIYATIbHOIO
3a/1aHUs

Brnasneer HaBbikamu cOopa,
aHanmmsa u
CcucreMaTu3auumn
TEXHUYECKON
WH(POPMAITUH 10 TEME
WHIUBUIYabHOTO
3aJ]aHusl Ha OCHOBE
JIUCIIUTUIAH MPOTPAMMBEI
MarucTpaTyphbl
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IMoka3zaTenn
U KpUTEpHUHU

3HaThL

YMmethb

Baagetnb

Ynosiaerso-
pHUTEILHO
(moporoBbIii
YPOBEHb)

IIpencrasnsieT OCHOBHBIE
TEHJACHIINN Pa3BUTHA
AIEKTPOHUKH U
HaHOJIEKTPOHUKH Ha OCHOBE
TUCTIMTIINH ITPOTPaMMBI
MarucTparypsl

YMeer, B OCHOBHOM,
HCITOJIB30BAaTh
pe3yIbTaThl OCBOSHUS

Bnaneer, nog
HaOJII0IEHUEM
PYKOBOJUTEIIsI, HABBIKAMHU
cOopa, aHaJM3a U

CUCTEMAaTH3aLUU
JUCIUILTAH POTPAMMBI .
MarucTparyphl pu TEXHHIACCKOR

PATYPLL TP UHGOPMAIUH 10 TEME

BBITTOJTHEHUU

WHJIMBUIyaJIbHOTO
WHJIMBUIyaJIbHOTO

3aJlaHus Ha OCHOBE
3aJJaHus

JUCUUIIINH IPOrPaMMBbI
MarucTparypsl.

2.3 Komnerenuus OITIK-5

OIIK-5: roToBHOCTH O(OPMIIATH, MPEACTABIATH, JOKJIAAbIBATh U apryMEHTHUPOBAHHO
3aIUIIATh PE3YJIbTAThI BEITIOJTHEHHOW PabOTHI.
Hna dopmupoBanus komnetenuuu OIIK-5 HeoOXonuMo OCYyIIECTBUTH Psii STaIoB.

Dranel

dbopMHUpPOBaHUS  KOMIIETEHIIUH,

MIPUMCHSICMBIC

I 3TOTO

HCIIOJIb3YEMbBIC CPCACTBA OICHUBAHUA ITPCACTABJIICHEI B Ta6n1/1ue 8.

Ta6auna 8 — Iranbl popmupoBanusi komnerenuun OIK-5 u nucnoanzyemblie ¢

BUABI 3aHATUH, U

¢ICTBA OICHUBAHUSA

HpeCTaBICHHs PE3yJIbTATOB
paboTel B TpeOyeMoM
dopmate

apryMEeHTHUPOBAaHHOM 3aIUTHI
PE3yAbTAaTOB BBHITIOJIHEHHOU

CocraB 3HaTh Ymern Baagers
Brnageer HaBBIKaMH
YMeeT ucnoab30BaTh HOATOTOBKU HAYYHO-
3HaeT OCHOBHBIE IIPUEMBI
COBpPEMEHHBIC TEXHUYECKUX
OCYIIECTBIICHUS ITONCKA, .
nH(OpPMAIMOHHBIE U OTYETOB, MyOIUKAINN
aHanm3a uHpopMaIuy,
Conep:xanne odopMIeHIs 1 KOMIIBIOTEPHBIE TEXHOJIOTHH | IO pe3ysibTaram
ITanoB p JUTS TIpEZICTaBIICHUS 1 BBITIOJTHEHHBIX padorT,

(hUKCaIUU U 3aIUThHI
00BEKTOB

VHJIUBUYAJIbHBIX 3alaHUMN

pabota cTyieHTOB

paboTsI WHTEJUIEKTYaJbHOI
COOCTBEHHOCTH
Y cTaHOBOYHBIC JIEKIHMH, Brinonnenune nnauBuayans- | IIponsBosicTBeHHas
Brans sansrmii | AHCTPYKTakK 110 T.b., HOT'O IIPOU3BOICTBEHHOIO pabora.
a KOHCYJIbTALIH, BBITIOJIHEHUE 3aganusa. CaMoCTosTeIbHAs CamocTosTelbHas

paboTa cTyIeHTOB

Hcnoan3yembie
cpelacTBa
OLeHHBAHMA

BBITIOJTHEHHS TEXHUYECKOTO
3aJaHus Ha [IPAKTUKY;

Ompoc Ha nekusax. KoHTpons

JuddepeHtmpoBaHHbIi 3a4eT

Odopmienne otyeTa u
JTHEBHUKA TPAKTHKH,
OdopmiieHre IPEe3CHTAIIUU

[Ipe3enranus u
3aIIMTa OT4YeTa 1O
yueOHOI paKTHUKe

O6IIII/IG XapaKTCPHUCTUKU IokKa3areieil u KPUTCPUCB OLUCHHUBAHUA KOMIICTCHIIMM HAa BCCX

aTanax MpuBeaeHBI B Tadmuie 9.
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Ta6mua 9 - O61ue XapaKTePpUCTHKHU NOKa3aTesiell  KpUTEepHeB OlleHNBAHNS KOMIIETEHIIHH 110 3Tanam

OT1iH4YHO (BBICOKHIA
YPOBEHb)

npezaenax u3ydaeMon
00JIacTH C MIOHUMaHHEM
rpaHul] IpUMEHUMOCTHU

TECOPECTUYCCKUM 3HAHUEM B

TpeOyeMBbIX IS
Pa3BHUTHS TBOPYECKUX
pelIeHn,
abcTparupoBaHust
pooiieM

IHoka3zaTean
3HaTL YMmerhb Baanetnb
U KpUTepuu
Obnanaer auanazoHOM
Ob6nanaer ¢akTHuecKMM U | mpakTtudeckux ymeHuid, | KoHTpomupyer paboty,

IIPOBOJUT OLICHKY,
COBEPIIEHCTBYET CBOH
JIEUCTBHUS U IIPUEMBI
paboThI

Xopomurio (6a30Bblii

MIPOLIECCHI, 00IIHE

3Haet (haKThl, MPUHIINIIBI,

Obnanaer auana3oHOM
MPaKTUIECKUX
YMEHUH, TpeOyeMbIX
JUISL peTIeHUST

Beper oTBETCTBEHHOCTH
3a 3aBepLICHUE 33134 B
UCCIIEI0BAHNUH,
MIPHUCIIOCabINBAET CBOE

(moporoBbIii ypoBeHbD)

0OILIMMHU 3HAHUSIMU

TpeOyeMBbIMU IS
BBITIOJTHEHHS TIPOCTHIX
3amaqy

YPOBEHb) MOHSTHSI B Ipeienax
. OIIPe/IeIIEHHBIX MIOBE/ICHHE K
M3y4aeMoil 00JacTu
po0JieM B o0actu 00CTOSATEILCTBAM B
HCCIIEeJOBaHUS penieHun npoodiem
ObnanaeT OCHOBHBIMHU
MEHUSIMA
YnoBiaerpopurenbno | OOnagaer 6a30BBIMU M ’ PaGoraer npu mpsiMom

HaOJIIOIEHUH

dopmyIUpOBKa MOKazaTeaed |
npusesena B Tabmmue 10.

KpUTCPpUCB OLCHHUBAHUA HaHHOﬁ KOMIICTCHII MU

Ta6auna 10 — [Moka3aTeu 1 KPpUTEPHH ONICHNBAHUS KOMIIETEHIIMH HA dTANax

IMoka3zaTenn
U KpUTEpUn

3HAThH

YMmeTh

Baanetnb

[IpumeHsieT Ha IpaKkTHKE

CB00OJHO TPUMEHSIET

CB00OOIHO BiIAJIEET

paboTHr,

CocraBinser 1aH IpoBeIeHUs
pabor, rpaduyueckn
WLTIOCTPUPYET BBIIOJIHEHUE

METO/IbI PEIICHUS 3a1a4 B
CIJIOXKHBIX CUTYalHX,
YMeeT KOPpEKTHO
BBIPa)XaTh U 0OOCHOBBIBATh

npuemMbl 00paboTKu U MeTOoJIaMHU
MIOJIOXKEHHUS1, THCTPYKLIUH T10
NPEACTaBICHUS ¢dbopmanuzanun
SKCIUTyaTaluyd 000pyAOBaHHUS
IKCTIEPUMEHTAILHBIX [IOCTAaHOBKH 331241
¥ TIPOTPaAMMHOT0 O0eCTIeueHMs ]
JTAaHHBIX; oopmitenus,
U1 0hOpMIIEHHSI pe3ynbTaTa
OT1auyHo . . YBepeHHO BBIOUPAET U MPEJICTABICHUS U
. | BBIMONHEHHOH paboTHI;
(BBICOKMIA HCIIOJIB3YET CUCTEMBI U 00pabOTKU JTaHHBIX.
AHanu3upyeT pa3IudHbIe
YPOBeEHB) CpeAcTBa KOMITBIOTEPHBIX CBoOo1HO Biageer
MOAXOABI K IPUMEHEHUIO .
. U CETEBBIX TEXHOJIOTUI pasHBIMU
KOMIIBIOTEPHOH TEXHUKH U
00paboTKHu U WHCTPYMEHTaMHU
MIPOrPaMMHOTO 00ECTICUEHYSI
NpeACTaBICHUS KOMIIBIOTEPHOT'O
IUIS1 JTy4IIEro NMpeCTaBICHUs
. 9KCIEPUMEHTAILHBIX 000pyAOBaHUS
BBITTOJTHEHHOM Pa0OTHI
JaHHBIX
IIpencrasnser criocoOsl u CamocrosTensHo rotoBUT | Kputnueckn
pe3yIbTaThl UCIIOIb30BAHHS Y BBIOMpAET IS OCMBICITUBAET
BBIYUCIUTEIbHON TEXHUKH U IKCIIEPUMEHTA MOJy4E€HHbIC 3HAHUS,
XoDomIo MIPOTPaMMHOTO 00eCTIeueHHs HEOO0X0AMMOe Kowmrmierenren B
( 6a£)m,1ﬁ st ohopmIteHUs U obopynoBaHue; Pa3NUYHBIX CUTYAIHIX
yPOBEHD) IIpeICTaBIeHus BhIOIHEHHOW | [IpuMensieT n3BecTHbIe (Moxer paboTarh B

KOMAaH/IE);
Bnaneet pazubsimMu
crocodbamu
MIpeICTaBICHHUS
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IMoka3zaTenn
U KpUTEpHUHU

3HaThL

YmMmeThb

Baagetnb

paboThI

MIOJIOKEHUS TIPEIMETHOMN
001aCTH 3HAHUS

WHPOPMALIUH T10
MIpOJIeIaHHON paboTe

Yanosiaerso-
PUTETBHO
(moporoBbIi
YPOBEHb)

Bocnpou3zBoauT oCHOBHBIE
(msnueckne GakThl, UIEH,
3HaeT OCHOBHbBIE METO/IbI
peueHus 3aaa4u 0QpOpMIICHUS
Y TIPEJICTABIIEHUS TaHHBIX H
MIpUMEHSET UX Ha IIPaKTHKE

‘Ymeet paboTartb co
CIIPaBOYHOM JINTEPATYPOH;
Hcnonesyer nprubopsl 1
obopynoBaHUe IS
MpoBeiCHUs PadoT;

‘YmMmeeT npeacTaBisiTh
PE3YNBTaThl CBOEH PabOTHI

Bnaneer Tepmunonioruen
MpeIMETHON 00JIacTH
3HAHUS,

Crioco0eH KOppEeKTHO
MPEe/ICTaBUTh 3HAHNUS B
MaTeMaTH4eCKoi hopme

2.4 Komnerenuus IK-1

InK-1:

3aad4.

TOTOBHOCTh (hOopMynupoBaTh LEAM M 3aJaud HAy4YHbIX MCCIEJOBaHUN B
COOTBETCTBUU C TCHACHLMIMU U IIEPCIEKTUBAMU Pa3BUTHUS DJIEKTPOHUKHA M HAHODJIEKTPOHUKH, A
TaKXKe CMEXHBIX o0JlacTei HayKM W TEXHHUKH, CIIOCOOHOCTbIO OOOCHOBaHHO BBIOMpAThH
TEOPETUYECKHE U DKCIIEPUMEHTAIBbHBIE METOJIbl M CPEICTBA pelIeHus cpopMyInpoBaHHBIX

s dopmupoBanusa komnereHuu [1K-1 Heo6X0IMMO OCYIIECTBUTD ST TANOB. DTaIbI
dbopMUpOBaHUS KOMIIETEHIIMH, MPUMEHSIEMbIE Al ATOr0 BUIBl 3aHITHN, U HCIOIb3yeMbIE

Cpe/ICTBa OLICHUBAHUS MIPEICTaBICHBI B Ta0uie 11.

Taoauna 11 — Jransl GopMupoBaHus KOMIETeHIHH U HCNIOJIb3yeMble CPecTBA OLleHUBAHMS

U CPEJICTBA PEIICHHS
c(hopMyJIUPOBaHHBIX IIEICH U
3aj1a4 MPaKTHKH

TEHACHIUAMU Pa3BUTHS
3JIEKTPOHUKHU U
HaHODJIEKTPOHUKHU

Cocras 3HaThL Ymern Baanern
I'oToB cTaBUTH LIEH U
YMmeer popMynupoBaTh
peliaTh 3a1a4u
3HaeT 1 000OCHOBAHHO [eNH ¥ 33a91 HAY9IHBIX HAVHEIX
BBIOMPAET TEOPETHUECKUE U | WCCIIEIOBaHUH B Y N
Conep:xanue UCCIIEJOBAaHUH B
BKCHCpI/IMCHTaJ]I)HI)IC METOAbI| COOTBETCTBUMU C
ITANOB CMEXHBIX 00J1acTIX

HAayYKU U TEXHUKU B
COOTBECTCTBUH C
MEPCIIEKTUBaAMU
Pa3BUTHUA JICKTPOHUKU
1 HAHOBJICKTPOHUKHU

Buapl 3ansaTuii

[IpousBoacTBeHHas paboTa,
Koncynpranuun
PYKOBOJHTENS MPAKTUKU

[IpousBoacTBenHas pabora,
CamocrosTensHas padoTta
CTYJICHTOB

CamocrosTenpHas
paboTa cTyIeHTOB

Hcnosb3yembie
cpelacTBa
OlleHUBAHHSA

Odopmienne otyera u
3aIIMTa NPaKTHKY,
3auer.

Conepxanne u oopMIICHHE

OT4YeTa B COOTBETCTBUH C
TpeOOBaHUSIMH.

[Ipe3enranus u
3alIyTa 0T4eTa 1o
MPaKTUKE

OO0mue xapakTepUCTHKH MOoKa3aTeleld U KPUTepUEB OLICHUBAHMSI KOMIIETEHIIMU Ha BCEX
JTamax NpuBeIeHbI B Ta0mie 12.

CornacoBaHa Ha noptane N2 16922




Ta6auna 12 - O6mme xa

22

PAKTCPUCTUKH nokasareJjei u KPUTEPUEB OCHUBAHUA KOMIICTCHIUU 110 dTAalIaM

IMoka3zaTenn
U KpUTEpUn

3HAThL

YMmeTh

Baagers

O1an4Ho (BBICOKHIA
YPOBeHb)

TEOPETUUECKUM 3HAaHHUE
npezenax u3ydaeMon

rpaHull IpUMEHUMOCTHU

Oo6nanaer GakTUYSCKUM U

00J1aCTH C IOHUMAaHUEM

Ob6nanaet Auana3zoHOM
NPaKTUYECKUX YMEHHH,
TpeOyeMbIX IS
Pa3BUTUA TBOPUCCKUX
cniocoOHoCTeH

M B

KonTponupyer padory,
MPOBOJIUT OLICHKY,
COBEPILEHCTBYET CBOU
JIEUCTBHUS U IIPUEMBI
paboThI

3Haet (haKThl, TPUHITUT

Xopomuio (6a30Bblii
MIPOLIECCHI, 00IIHE

OO0JazaeT QUaa3’oHOM
MIPAKTUYECKUX

BI, .
YMEHUH, TpeOyeMbIX

Beper oTBETCTBEHHOCTH
3a 3aBepLICHUE 3334 B
UCCIIEI0BAHUH,

(moporoBeIii ypoBeHsb)| 0OLIMMU 3HAHUAMH

TpeOyeMBIMHU ISt
BBITIOJTHEHHS TIPOCTHIX
3amaq

YPOBeHB) JUISL peTIeHUST NpUCTIOCabIMBaET CBOE
MOHATHA B Ipeaciax
. OIpe/ICIICHHBIX MOBE/ICHHE K
n3y4aeMoil 00JacTu
po0JieM B o0actu 00CTOSTEILCTBAM B
HCCIIeJOBaHUS penieHun npoodiem
O6magaeT OCHOBHBIMU
MCHHUAMHU
YnoBiaerpopurenbno | OOnagaer 6a30BBIMU Y ’ PaGoTaer npu mpsiMom

HAOJIIOIEHUN

@opmyJIMpOBKA MOKa3aTeaed |
npuBeseHa B Tabmuue 13.

KPUTEpPUEB OLICHUBAHUS

JAHHON KOMIIETEHIIUU

Tabauna 13 — [Noka3aTean u KPUTEPHH OLIEeHNBAHMSI KOMIIETEHIIMH HA ITANaxX

IToka3aTenn
U KpUTEpUn

3HAThH

YmMmeTh

Biaagers

YmeeT GpopmynupoBatb
1EJIM 1 3ala4i HAYYHBIX

Xopo1o Biajgeer

CMEKHBIX 00JIacTell HAyKH U
TEXHUKH

HaXOI[I/IT MCTOABI PCUHICHUA
c(hopMyTHpPOBAHHBIX 33724

WCCIIeIOBaHNN CMOCOOHOCTHIO BHIOMPATH
HCIOJIb30BaTh TEOPETUYECKUE U
3HaeT TeHAEHLINHU U
OKCIICPUMECHTAJIILHBIC OKCIICPUMCHTAJILHBIC
MEPCHEKTUBBI Pa3BUTHS
MCTOJbI U CPCICTBA METOJbI U CPCACTBA
Otangno 3JEKTPOHUKHU U
. pelIeHus OCTaBIEHHbBIX peLeHus
(BbICOKHMIT | HAHOZJIEKTPOHUKH, a TAKKE ,
. 3aj1ay; chopMyNnHpOBaHHBIX
YPOBeHB) CMEKHBIX 00JIacTel HAYKH U
YBEpPEHHO UCIOJIb3YET 3a1a4
TEXHUKHU
CHCTEMBI U CPEICTBa
KOMIIBIOTEPHBIX U CETEBBIX
TEXHOJIOTHI 00padoTKH
9KCHEPUMEHTAIBLHBIX
JaHHBIX
IIpencraBnsier TenaeHIMU 1 | CaMOCTOSTENBEHO
Brageer TeopeTHuecKUMU U
IIEPCIIEKTUBBI PA3BUTUSA dbopMynHpyeT Lenu u
Xopomo 9KCIIEPUMEHTAIILHBIMU
. JJIEKTPOHUKH U 3aJa4y IPOBEICHUS
(da3oBbIii .. METOJJaMHU PELICHUSI
HAHORJIEKTPOHMKH, a TAKKE Hay4YHBIX UCCIICIOBAHUII;
YPOBeHB) chopMyJINPOBaHHBIX 3a/1a4

NPaKTUKN
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IMoka3zaTenn
U KpUTEpHUHU

3HaThL

YMmerthb

Baagetnb

Ynosaerso-
pHUTEILHO
(moporoBbIii
YPOBEHb)

3HaeT OCHOBHBIC TeHICHITHH
Y TIEpCTIEKTUBBI Pa3BUTHS
SIEKTPOHUKU U
HaHORJICKTPOHUKH, a TAKKE
CMEXHBIX 001acTelt HayKd U
TEXHUKU

YMmeeT paboTarth ¢
o0opynoBaHUEM IS
MMPOBCACHUA HAYYHBIX
HCCIIEI0OBAHUM;
KoppektHo npencrasiser
pe3ynbraThl CBoei paboThI

Bnaneer TepmuHonioruei
B 00J1aCTH DJEKTPOHUKH H
HAHORJIEKTPOHHUKH, a
TaKXKe B CMEXHBIX
o0racTsax 3HAHUA

2.5 Komnerenuus ITK-3

ITK-3: roToBHOCTbIO OCBauBaTh MPUHIMIBI IJIAHUPOBAHUSA U METOAbI aBTOMAaTH3alMU
OKCIIEpUMEHTa Ha OCHOBE WH(POPMAIMOHHO-U3MEPHUTEIbHBIX KOMIUIEKCOB KaK CpeICTBa
MOBBIICHUSI TOYHOCTM M CHIJKEHHS 3aTpaT Ha €ro IIPOBEJIEHHUE, OBJIAJEBATh HAaBBIKAMU
U3MEPEHUM B pEAIbBHOM BPEMEHU

Hns popmupoBanus komnereHuuu [1K-3 He06X01MMO OCYIIECTBUTH PsIZt 3TAoOB. DTambl
(GopMHpPOBaHMS KOMIIETEHIIMH, MPUMEHSEMBbIE JJIs ATOIO BUJIBl 3aHIATUH, U MCIOJIb3yEeMbIE
CpeZCTBa OLIEHUBAHMsI MTPECTaBICHbI B Tabnuie 14.

Tadanna 14 — dransl popMUPOBaAHUST KOMIETEHIINH W HCIOJb3yeMbIe CPEICTBA OIICHUBAHUS

KaK Cp€ACTBa MOBBIIICHUA

Ha €ro IPOBEACHUE

N3MEPUTEIIBHBIX KOMITJICKCOB

TOYHOCTU U CHUIKCHUSA 3aTpaT

KOMILJICKCOB KaK CpE€ICTBa
MOBBIICHHA TOYHOCTH U
CHUIXXCHUA 3aTparT

Cocras 3nathb YmMmern Baaners
CriocobeH pemaThb
33241 HayYHBIX
HCCIIEOBAaHUN B
CMEXHBIX 001aCcTIX
HaYK{ ¥ TEXHUKH C
3HaeT u 000CHOBaHHO MIPUMEHEHUEM
YMeeT NpuMeHsITh
BBIOMPAET MIPHUHLMIIBI MPUHIIMIIOB
NPUHLMIIBI IUIAHUPOBAHUS U
IJIAaHUPOBAHUA U MCTOAbL IJIAaHUPOBAHUA U
METOAbI aBTOMAaTU3alln
ABTOMAaTH3aLUU METO0B
Copep:xanue 9KCIEPUMEHTA Ha OCHOBE
9KCIIEPUMEHTA Ha OCHOBE aBTOMaTH3aLuU
3TAMNoB MH(POPMAaLUOHHO-
WHPOPMAaITUOHHO- 9KCIIEpPUMEHTA Ha
HU3MCPUTCIIbHBIX

OCHOBE
WH(POPMAITMIOHHO-
M3MEPUTENbHBIX
KOMIUIEKCOB KaK
CpPEJICTBA MOBBIICHUS
TOYHOCTH U CHUKEHHS
3aTpaT Ha €ro
MIPOBEJICHNE, BIAJEET
HAaBBIKAMH U3MEPEHUI
B peaJIbHOM BPEMEHHU

Buanl 3anarui

[MpousBoacTBEeHHAs PabOTa;
KoHucynpranun
PYKOBOJHTENS MPAKTUKU

[MpousBoacTBeHHass padoTa;
CamocTosiTenpbHass ~ pabora
CTYJICHTOB

CamMocTosTenbHas
paboTa cTyIeHTOB

Hcnoab3yembie
cpeacTBa
OlleHUBAHMUSA

Odopmnenne ordera U
3alUTa MPAKTHKH;
3auer

Conepxanue U 0hOpMIICHUE
OoT4eTa B COOTBETCTBHH C
TpeOOBaHUSIMH

[Ipe3enTanus u
3amMra = oT4era IO
MIPaKTHKE
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OO0mue xapakTepUCTHKH MOoKa3aTeleld U KPUTepUEB OLICHUBAHMSI KOMIIETEHIIMU Ha BCEX
sTamnax npuBeieHbl B Tabnuie 15.

Ta6umuua 15 - O6mme XapakTepuCTHKH NMOKa3aTeleil 1 KPpUTepPHeB OLEHNBAHUSI KOMIETEHIIMH 10 ITanam

IToka3aTean

Baagetnb
U KpUTEpHUHU

3HaThL Ymers

Ob6nagaer AUarna3oHOM
NPaKTUYECKUX YMEHUH,

AKTHUBHO NPUMEHSET
Ha MpaKTHKe Ipu

T 66 CMBIX JJI4 BBIITOJTHEHUHN
Obnagaer GaKTHIECKUM U peby A N
WCTIONBb30BaHUS CaMOCTOSITEIbHOM
TCOPECTUYCCKUM 3HAHUEM
MPUHIIUIIOB pabOTHI MPUHIINTIBI
.. | TIPUHIHUIIOB
OTan4HO (BHICOKMIA TUTAHUPOBAHUS U TUTAHWPOBAHUS U
TUTAHUPOBAHUS U METOIOB
YPOBEHbB) METOJIOB METO/IbI
aBTOMAaTH3AIHH
aBTOMAaTH3AIMH aBTOMAaTH3AIHH
9KCIIEPUMEHTA HA OCHOBE
IKCIIEPUMEHTA Ha IKCIIEPUMEHTA Ha
nH(OPMAITMOHHO-
OCHOBE OCHOBE
VBMEPHTEILHBIX WHPOPMALTMOHHO WHPOPMALTMOHHO
KOMILJIEKCOB p p
N3MEPHUTEIBHBIX N3MEPHUTEIEHBIX
KOMILJIEKCOB KOMILJIEKCOB

ITpumeHsieT Ha paKkTHKE
IIpYU BBIIOJIHEHUU
CaMOCTOSITETbHON
paboThI MPUHIMIIBL

Ob6nanaer Auana3oHOM
MPaKTUIECKUX
YMEHUH, TpeOyeMbIX
JUISL peTIeHUST

O0nagaer TeOpeTUICCKUM
3HAHHUEM MPUHITUTIOB

o IIJTaHUPOBAHUA U METOA0B
Xopouio (6a30BblIii P

aBTOMaTHU3alluu IJIaHUPOBAaHUA U METOAD]
YPOBEHbB) OTPEICIICHHBIX

HKCIIEPUMEHTA Ha OCHOBE aBTOMATH3AI[HH
po0JieM B o0actu

uH(pOPMAITHOHHO- IKCIIEPUMEHTA Ha OCHOBE
TUTAHUPOBAHUSI U

HU3MEPUTEIbHBIX H(OPMAIUOHHO-
aBTOMATH3AI[HH

KOMILIEKCOB HU3MEPHUTEILHBIX
IKCIIEPUMEHTA

KOMILIEKCOB

Ob6magaer 6a30BEIMHI

0O0ILIMMHU 3HAHUSAMU
OO6magaeT OCHOBHBIMU

MPUHITATIOB
YMCHUSAMU,

TUTAHUPOBAHUS U METOJIOB Pabotaet nipu psiMmom

Y 10BJI€ETBOPUTEIHLHO TpeOyeMBbIMH IS
o aBTOMaTH3aI[HH HaOJII0ICHIH
(moporoBbIii ypoBeHbD) BBITIOJTHEHHS TIPOCTHIX

IKCIIEPUMEHTA Ha OCHOBE PYKOBOIUTEIIS
3aj1a4 OCTaHOBKU

nH(OPMAITMOHHO-
IKCIIEPUMEHTA

HU3MCPUTCIIbHBIX

KOMILIEKCOB

dopmyaupoBKa IOKa3aTeled W KPUTEPUEB OICHUBAHUS JAHHOH KOMIICTCHIIMU
npuBe/ieHa B Taonwuie 16.

Ta6auna 16 — Iloka3aTeau U KpUTEpUH OllEeHUBAHUS KOMIIETEHIIMU HA dTanax

IToka3zaTenn

U KpUTEepHu

3HaThL

YMmerthb

Baagetnb

OT1au4Ho
(BBICOKMIA
YPOBEHb)

3HaeT 1 000CHOBAHHO
BBIOUPAET MPUHIIHITBI
TUTAHUPOBAHUS H METOIbI
aBTOMaTHU3alnu
SKCIIEPUMEHTA Ha OCHOBE
nH(OPMAITMOHHO-
I/I3MepI/ITeJ'II)HLIX
KOMILIEKCOB

‘VYMeeT UCIOJIB30BaTh
TIPUHIIATIHI TTIAHUPOBAHUS
M METOJIbl aBTOMATH3aLIu1
SKCIIEPUMEHTA HA OCHOBE
nH(OPMAITMOHHO-
M3MEPHUTETBHBIX
KOMILIEKCOB KaK CPEJICTBa
ITOBBIINCHUA TOYHOCTU U

Bnaneer npuniunamu
TUTAHUPOBAHWS, HABBIKAMU
U3MEPEHUI B pEaIbHOM
BpPEMEHU, METOAMU
dhopmanmzanun
MTOCTaHOBKH 3a7a4H cOopa,
00paboTKH H
MIPEJICTABJICHUS
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IMoka3zaTenn
U KpUTEpHUHU

3HaThL

YMmerthb

Baagetnb

CHM)KEHHMS 3aTpaT Ha ero
MIPOBEJICHUE

Pe3yNbTaTOB MPAKTUKHU

[Ipencrasmnsier criocoOb! 1
CpeJICTBa pelLIeHUs 3a1a4
MPOBE/ICHHS HAYYIHBIX

TI'oToB OCcBamBaTH
HpI/IHHI/IHI)I HJIaHI/IpOBaHI/Iﬂ
1 METOAbI aBTOMATHU3aIllnu
SKCIIEPUMEHTA Ha OCHOBE

Bnaneer Teopernueckumu u
AKCIIEPUMEHTATbHBIMH

Xopomo ..
(6a30BHbiii WCCIIEI0BaHUI; nH(pOpMaMOHHO- METOJJaMU aBTOMaTH3aInN
OBeHb) O6ocHOBaHHO BEIOMpaAET HU3MEPHUTEITbHBIX 3KCIIEPUMEHTAa U HaBbIKaMH
yp HKCIICPUMEHTAJIBHBIE CPEACTBAl KOMIUIEKCOB KaK CPEJICTBA | M3MEPEHHUH B PEaIbHOM
penIeHust MOCTaBISHHBIX MOBBIIICHHUS TOYHOCTH H BPEMEHHU
3a1a4 CHIDKEHHMS 3aTpaT Ha ero
MpOBEICHHUE
Ymeer paboTarth ¢ Bitaneer TepMuHosioruei
3HaeT OCHOBHBIE TOAXO/BI K
WHPOPMALTUOHHO- B 00JIaCTH 3JIEKTPOHUKH U
YnoBi1eTBO- | PENIEHUIO TUIOBBIX 3a4a4
N N3MEPHUTEIEHBIMA HAHOJICKTPOHUKH, HMEET
pUTEJIbHO | Hay4YHBIX UCCIIENOBAHUH U
. KOMILJIEKCaMH JIJIs npeacTaBleHre 00
(moporoBRIii | MOXXET NPUMEHSTH UX Ha
MPOBE/ICHHS HayYHBIX MHPOPMAIIIOHHO-
YPOBEHb) MPaKTHUKE ..
WCCIIEI0BaHUI; MU3MEPHTEITBHBIX
KoppekTHo npencrapisier KOMILIEKCaX, W UX
pe3ynbTaThl CBOeH paboThl | Ha3HAUYEHHH

2.6 Komnerenuus IK-4

IIK-4:

CIHOCOOHOCTBIO

K opramu3daigyui W HPOBCACHUIO

MCCJIETOBAaHHM ¢ MPUMEHEHUEM COBPEMEHHBIX CPEJICTB U METOOB.

s popmupoBanus komrereHnu [1K-4 HeoOX0IMMO OCYIIIECTBHUTD ST TANIOB. DTaIbI
dbopMUpOBaHHS KOMIIETEHIIMH, MPUMEHSIEMbIE Al ATOr0 BUIBl 3aHSITHN, U HCIOIb3yEeMbIE
Cpe/ICTBa OLICHUBAHUS MIPEICTABICHBI B Ta0uie 17.

OKCIICPUMCHTAJIbHBIX

Taoauna 17 — Jtansl GopMupoBaHUs KOMIIETeHIHH U HCNIOJIb3yeMble CPeIcTBA OlleHUBAHMS

HN3MCPUTCIIbHBIX KOMIIJIEKCOB

Cocras 3HaThL Ymernb Baanern
Bnaneer u akTUBHO
WCIIOJIB3YET 3HAHUS 110
3HaeT 1 000CHOBAHHO
VYMeeT UCIonb30BaTh OpraHu3aly 1
BBIOUpAET MPUEMBI H
COBpPEMEHHBIE MIPOBEICHUIO
CIoCOOBI POBECHUS
Conep:xanue WH(POPMAIUOHHBIE, IKCIIEPUMEHTAIBHBIX
IKCTIIEPHIMEHTA Ha OCHOBE .
JTANoOB KOMITBIOTEPHBIE CUCTEMBI, HCCIENOBAHUH C
UHPOPMAaITUOHHO-
CETEBBIE TEXHOJIOTUU U NPUMEHEHUEM

Buanl 3anarui

KoHucynpranun
PYKOBOJUTEISI TPAKTUKU

CamocrosTenpHas
CTYJICHTOB

pabota

HU3MEPUTEITEHOE COBPEMEHHBIX CPEJICTB
C IPUMECHEHHEM
o0opyoBaHue 1 METOJIOB MIPH
COBPEMEHHBIX CPEJCTB U
BBITIOJTHEHUH
METO/IOB .
CaMOCTOSATEIbHOM
paboThI
ITpomsBoacTBeHHas pabora; | IlpouwsBoacTBeHHas pabdora; | CamocTrosTenbHas

paboTa CcTyIeHTOB

Hcnonb3yembie
cpeacTBa
OlleHUBAHMUSA

Odopmnenue oTueTa W
3aIUTa PAKTHKH.
3auer

Copnepxxanne u opopmilcHHE
OT4eTa B COOTBETCTBHH C
TpeOOBaHUSIMH

[Ipe3enTanus u 3amura
oTYeTa 10 MPaKTUKE
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OO0mue xapakTepUCTHKH MOoKa3aTeleld U KPUTepUEB OLICHUBAHMSI KOMIIETEHIIMU Ha BCEX
JTamax npuBeieHbI B Tadmie 18.

Taoauna 18 - Oomue xa

PAKTCPUCTUKU nokasareJiei u KPUTEPUEB OLICHUBAHUA KOMIICTCHIIMM 110 3TalamM

OT1iH4YHO (BBICOKHIA
YPOBEHb)

Oo6nagaer GakTUYECKUM U
TEOPETUIECCKUM 3HAHUEM B

npezenax u3y4aeMon

00J1aCTH C TOHUMAaHUEM

IpaHML IPUMEHUMOCTH

TpeOyeMbIX AJIst
pa3BHUTHS TBOPYECKUX
peneHui,
abcTparupoBaHus
pooieM

IToxka3aTenn
3HaThL Ymers Baanern
U KpUTEpUn
OO0JazaeT QUaa3’oHOM
mpakTHaeckux ymenni, | Kontpommpyer pabory,

MIPOBOJIUT OIICHKY,
COBEPILICHCTBYET CBOU
JIEACTBUSA U IIPUEMBI
paboTsI

Xopomuio (6a30Bblii

3Haet (aKThl, IPUHITUAT
MIPOLIECCHI, 00IIHE

OGnaznaer Auamna3oHOM
MPAaKTHYECKUX yMe-
HUH, TpeOyeMbIX AT

Bl,

bepeT oTBETCTBEHHOCTH
3a 3aBepIIeHre 3a7a4 B
HCCIIEAOBAHNH, TIPUCIIO-

BBITIOJIHEHUA ITPOCTBIX
3agaq

YPOBeHb)
MOHSATHSI B Ipeienax pelIeHHS OTIpeeIICH- cabiMBaeT cBOE MoOBeIe-
M3y9aeMOU TUCIIUTLTHHBI HBIX TIpoOIeM B 0061a- HHUE K OOCTOSATENBCTBAM E
CTH MCCIICIOBAHHS penieHun npoodiem
Ob6nanaeT OCHOBHBIMHU
PaGotaet nmpu nmpsimom
YoBaeTBOPUTEIHHO YMEHUSIMU,
o Ob6nanaer 6a30BbIMU HaOIIOICHUH
(moporoBbIii ypoBeHbD) TpeOyeMBIMH IS
OOIINMH 3HAHUSIMU PYKOBOIHUTEIA

@opMyJIMpOBKAa TMOKa3aTeled M KPUTEPUEB OLECHHUBAHUS JAHHOW KOMIIETEHLIHUH

npuBeseHa B Tadmuue 19.

Ta6auna 19 — [Noka3aTenn u KPUTEPUH OLIEeHNBAHMS KOMIIETEHIIMH HA 3TANaxX

IHoka3zaTesan
3HaThL YMmerhb Baangetnb
U KpUTepuu
Criocobex
CB0O0OOIHO TIPUMEHSIET
3HaeT cOBpeMeHHbIE CaMOCTOSITETILHO
MIpHEMBI 00pabOTKU 1
CpeACTBa U METO/BI OpPraHU30BbIBATH U
MpeacTaBIeHUs
MIPOBEICHUS MPOBOJUTE 3KCIIEPUMEHTEI
OKCIICPUMCHTAJIbHBIX
OKCIICPUMCHTAJIbHBIX C IPUMCHCHUCM MCTOOOB
o JAHHBIX. Y BEPEHHO
Otangno HCCIIEIOBaHUH. dopmanmzanuy,
. BBIOMpAET U UCTIONB3yeT
(BbICOKMIT | AHaTM3MpPYyET pa3INuHbIC MIOCTaHOBKU 3a/1a4u cOopa,
CHCTEMBI U CPeJICTBa
YPOBeHb) MTOAXO/BI K TPUMEHEHHUIO 00paboTKH H
. KOMIIBIOTEPHBIX U CETEBBIX
KOMITBIOTCPHOU TEXHUKHU U o MpeaACTaBJICHUA
TEXHOJIOTHI 00PaOOTKH U
IIPOTPaMMHOI'0 00ECIICUEHHS Pe3yIbTAaTOB IPAKTUKU
MpeCcTaBICHUs
9KCHEPUMEHTAIBHBIX
JaHHBIX
[Ipencrasmnsier criocoOb! 1
CaMOoCTOATENBHO
CpeACTBa peleHus 3a1ad
(dbopMyaupyeT Lesnu u Brnaneer TeopeTHueCKUMU U
MMPOBCACHUA HAYYHBIX
Xopomuio .. 3aa4y IPOBEICHUS 9KCIEPUMEHTATEHBIMH
. HCCIIeIOBaHU; ..
(6a3oBbIii Hay4YHBIX UCCIIE0OBAHUY, METOAAaMHU PEIIEHUS
O060CHOBaHHO BHIOMpAET
YPOBeHB) Haxoaut merozns! pemierns | copMyIMpoOBaHHBIX 3a1a4
9KCIIEPUMEHTANIbHBIE CPEICTBA
3aJa4 B HECTaHAAPTHBIX NPaKTUKU
peLIeHHs OCTaBIEHHbBIX
CUTyaluiax
3a1a4y
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IMoka3zaTenn
U KpUTEpHUHU

3HaThL

YMmerthb

Baagetnb

Ynosiaerso-
PUTEIBHO
(moporoBbIii
YPOBEHb)

3HaeT OCHOBHBIE ITOAXOAbI K
pe]_HeHI/IIO TUIIOBBLIX 3a4a4
3KCHCpI/IMeHTaJII)HI)IX
HCCIIEJOBAHUM W MOKET
MIPUMEHATH UX Ha TPAKTHUKE

YMmeeT paboTarts ¢
000py/IOBaHUEM JIS
MIPOBENCHNS HayYHbIX
HUCCIEIOBAaHHI;
KoppexTHo npeacrapiser
pe3yIbTaThl CBOEH PadOTHI.

Bnaneer TepmuHonoruei
B 00J1aCTH DJEKTPOHUKH H
HaHORJIEKTPOHHUKH,
croco0eH K OpraHu3auu
U TIPOBEACHUIO
9KCIIEPUMEHTAJIBHBIX
HCCIIEI0BAHUN C
IPUMEHEHUEM
COBPEMCHHBIX CPEACTB U
METOJIOB IO
HaOIIONeHEM
PYKOBOAUTEIIS

2.7 Komnerenuus ITK-5

IK-5:

TEOPETUYECKUX

CIIOCOOHOCTBIO ACJIaTh
u OKCIICPUMCHTAJIbHBIX

HCCIICIOBAaHNMH,

Hay‘IHO-O6OCHOBaHHBIC BBIBOABI IIO0 PE3yJjibTaTaM
JaBaThb

pPEKOMEHIallK  T10

COBCPHICHCTBOBAHUIO YCTpOﬁCTB n CUCTEM, TI'OTOBHTb HAYYHBLIC HY6J'II/IKaI_II/II/I 1 3asi1BKH Ha

M300peTeHUs

Hna dopmupoBanust komneteHnuu I[IK-5 HeoOXommMo OCYIIECTBUTH psiji ATArloB.

Dranel

(dhopMUpOBaHHST KOMITETEHITUH,

MNPUMCHACMBIC  JIA

HCIIOJIb3YEMbBIC CPCACTBA OICHUBAHUA ITPCACTABJICHEI B Ta6n1/1ue 20.

O9TOI'0 BHABI

3aHATHH, H

Tadanna 20 — Itansl GopMUPOBaAHUST KOMIETEHIINH W HCIOJIb3yeMbIe CPEICTBA OIICHUBAHUSI

CTyJICHTOB.

Cocras 3HaTh Ymertn Baaners
Conep:xanue 3HaeT MPHUHLUIIBI YMeer nenate Hay4qHO- Bunaneer meTonukoi
3TamnoB OINITUMHU3AlU ITapaMETPOB O6OCHOBaHHI)IC BbIBOJbI U COCTAaBJICHUA

3IEKTPOHHBIX IPHOOPOB, PEKOMEHIAINH TI0 pEKOMEHIAIHIA TIO
YCTPOKMCTB M CUCTEM pesyibTaTam COBEPILIEHCTBOBAHHIO
PasIn4HOro TEOPETUYECKUX U YCTPOKCTB U CUCTEM,
(I)YHKHI/IOHaJH)HOF (6} OKCIICPUMCHTAJIBHBIX MMOATOTOBKU HAYYHBIX
Ha3HA4YEHUS HCCIIEA0BAHUM My OJTMKAIN 1 3aIBOK
AJIEKTPOHHBIX IPUOOPOB U Ha n300peTeHus
YCTPOMCTB Pa3iIn4HOro
(YHKIMOHAIEHOTO
Ha3HaYCHHUS.

Buael 3ausaTuit | Brimoimenune Brmmmonnenue Brinonaenue
WHANBUAYAJIBHOT'O WHIANBUAYAJIBHOI'O 3aJaHus. UHAUBUAYAJIBHOT'O
3a/IaHuT; CamocTosiTenpHas padoTa 3a/1aHusl.
CamocTosiTenpHas padoTa CTYJEHTOB. CamocTosTenbHas

paboTa CTyICHTOB.

Hcnonb3yemble
cpeacTBa
OlleHUBAHUA

KOHTpOJ'H) BBIITOJIHCHUA
WHIUBUIYaIbHOTO
3aaHUA.

3aueT

Odopmienue u 3ammra

Odopmienue oTyeTa u
3alyTa MPaKTHKK

WHAWBHIyaJIFHOTO 3aJIaHUS.

IIpe3enranus u
3alyMTa OT4eTa Mo
yueOHOI TpaKTHKE.
3ayer

OO0mue xapakTepUCTHKH MOoKa3aTellel U KPUTepUEB OLICHUBAHMSI KOMIIETEHIIMU Ha BCEX
JTamax npuBeeHbl B Tadmie 21.
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AKTCPUCTUKH nokasareJjei u KPUTEPUEB OLCHUBAHUA KOMIICTCHIMU 110 ITAalIaM

YPOBEHb)
B IIpeENIax u3y4aeMon

TEOPECTUUCCKUM 3HAHUEM

00J1aCTH C ITOHUMaHUEM
FpaHI/I]_[ HpI/IMCHI/IMOCTI/I

MPaKTUIECKUX
YMEHHH, TPeOyeMBIX
IUTS Pa3BUTUS
TBOPYECKUX PELICHUH,
abcTparupoBaHus
mpo0iieM

Iloxa3aresn
3HaThL YMmerThb Baanetnb
U KpUTepuu
Otsnuno (Bbicokuii | OOmamaer paktnueckum 1 | Obnamaer quanaszonom | Kontpommpyer padory,

MIPOBOJIUT OIICHKY,
COBEpIIIEHCTBYET CBOH
JEHACTBUS U IIPUEMBI
paboThI

Xopoo (6a30BbIii

3Haet (haKThl, MPUHINIIBI,

O06namaer qramna3’oHoOM

Beper

BBIITOJIHEHU A ITPOCTBIX
3aJa4

YPOBEHb) MpoIIecCHl, 001IHe MPaKTUIECKUX OTBETCTBEHHOCTH 32
IIOHATHS B IIpeAeIax YMEHUH, TpeOyeMbIX 3aBEpILICHUE 3a7a4 B
n3y4aemMoii o0macTu JUISL peTLICHUS HCCIIEOBaHNH,

OTpeieIeHHBIX npucnocabiInBaeT cBoe

npo0JieM B 00J1acTu MOBEJICHUE K

UCCIIEIOBaHUS o0cTosTeNnbCTBAM B
penreHny mpodiaem

YnosiaerBopureabHo | Obnangaer 6a30BbIMU Obnanaer ocHoBHbiMH | PaGoTaer mpu npsmom

(moporoBbIii OOIIMMH 3HAHUSIMU YMEHUSIMU, HaOJIOICHUH

YPOBeHB) TpeOyeMBIMH IS

dopMynMpoBKa TOKa3aTeJe M KPUTEPUEB OIEHUWBAHHUS JaHHOW KOMIETEHIUHU

npuBe/ieHa B Tabmuie 22.

Ta6auna 22 —Iloka3aTeau 1 KpUTEpUH OlIEHUBAHUS KOMIIETEHIIMU HA dTanax

IToxka3aTesnn
3HaTh YMmern Baaners
U KpUTEpPUHU
IIpumMeHseT Ha MpaKkTHKE VBepeHHo nenaer HayqHo- | CBoOogHO Biajeer
OT1an4Ho MIPUHLUIEI ONTHMHU3ALNAN 00OCHOBaHHBIE BBIBOJBI U | METOIMKOW COCTABIICHUS
(BBICOKMIT MapaMeTpoB AIEKTPOHHBIX JTaeT PeKOMEHAINH 10 peKOMeHIaIuii o
YPOBEHb) npudOpOB, YCTPOICTB H pe3ynbTaTam COBEpIIIEHCTBOBaHUIO
CHCTEM Pa3IUIHOrO TEOPETUUECKUX U YCTPOKCTB U CUCTEM,
(YHKLIMOHAIBHOTO 9KCHEPUMEHTAIBHBIX MOJrOTOBKU HAy4YHBIX
Ha3HAYCHUs HACCIIEA0BAHUM MyOJIMKaMiA 1 3asIBOK Ha
9JIEKTPOHHBIX IPHOOPOB U | M300peTeHus
YCTPOKCTB Pa3InyHOro
(YHKIIMOHATBHOTO
HazHa4YeHHS
3HaeT IPUHITUTIBI YMeer nenarb Hay4Ho- Buaneer meTogukoi
ONTUMM3ALUY NTAPAMETPOB 000CHOBAaHHBIE BBIBOABI COCTaBIJICHUS
Xopomo SIIEKTPOHHBIX TPUOOPOB, TI0 pe3ynbTaTam pexoMeHAanui 1o
(6a3oBBI YCTPOHCTB M CUCTEM TEOPETUYECKUX U COBEPIIEHCTBOBAHHIO
YPOBEHb) pa3IMYHOTrO IKCIIEPUMEHTAIIBHBIX YCTPONCTB U CUCTEM,
(GYHKIMOHATEHOTO HCCIIEIOBaHUHN MTOJITOTOBKH HAyYHBIX
Ha3HAuYEHUS AIIEKTPOHHBIX MPHUOOPOB U | ITyOIMKAIIHA
YCTPOUCTB PazInyHOTO
(YHKIIMOHAIEHOTO
Ha3Ha4YeHUs

CornacoBaHa Ha noptane N2 16922




29

Iloxa3zaTean
H KpUTepuu

3HaThL

YMmethb

Baaaern

YnoBaerBo- | 3HAET OCHOBHBIEC MPUHIUIIBI

PUTETBHO OINITHMU3ALIUH TapaMEeTPOB

(moporoBwIii | AIEKTPOHHBIX MPUOOPOB,

YPOBEHbB) YCTPOMCTB U CHCTEM
Pa3ITMYHOTO
(YHKIIMOHAIIEHOTO
HasHaA4YCHUA

Crioco0OeH ennarh BBEIBOIbI
o pe3yabraraM
TEOPETUYCCKUX U
3KCHepI/IMCHTaHI)HI>IX
HCCIIETOBAHUN

Bnaneetr meTonukon
COCTaBJICHUS

PEKOMEH Il 1o
COBEPIIICHCTBOBAHUIO
OCHOBHBIX TTApaMETPOB
YCTPOWCTB U CUCTEM,
MOJITOTOBKY HAyYHBIX
My ONUKanui o
HaOIIOnEHUEM
PYKOBOIUTEIS

2.8 Komnerenuus ITK-6

IIK-6: cnocoOHOCTh aHATU3UPOBATh COCTOSTHUE HAYYHO-TEXHUYECKOW MPOOIEMbI TyTeM
noioopa, M3y4eHUs ¥ aHaN3a JINTEPATYPHBIX U TATCHTHBIX HCTOYHUKOB.
s popmupoBanus kommereHuu [1K-6 HE0OX0IMMO OCYIIECTBHUTD PSIJT TANIOB. JTaIbI

(1)OpMI/Ip0BaHI/I$I KOMIICTCHIIMHU, NPUMCHACMBIC JI1 3TOrO BHUIBI SaHHTHﬁ, U HCIIOJB3YCMBIC

Cpe/ICTBa OLICHUBAHUS MTPEICTABJICHBI B TaOHIle 23.

Tadauna 23 — Iranbl GopMUPOBAHMA KOMIETEHIIUH H UCNOJIb3yeMble ¢

eICTBA OLICHUBaHHS

HACCIIEIOBaHUH U IIONCKA

TEXHUYECKOW TPOOIEMBI
HAa  OCHOBE  aHam3a
JTUTEPaTypPHBIX
HCTOYHUKOB

Cocras 3HaTL YmMmerb Baagern
Conepmaﬂne 3HaeT METOIBI YmMmeer aHanu3upoBaTh | Briaaeer HaBbIKaMu
ITANoB IIPOBEACHUS ITATEHTHBIX COCTOSIHHE Hay4HO- | aHaJu3a IMaTEHTHBIX

HUCTOYHUKOB U
COCTaBJICHHs 3a5BOK Ha
M300peTeHUS

Buanl 3ausaruit

CamocTrosTenpHas
paboTa, KOHCYIbTAINN

CamocrosTenbHas padora

CamocTosTenpHas padora;
KoncynbpTanuu nateHtoBe/a)

Hcnonb3yembie
cpeAcTBa
OlleHUBAHUA

KOHTpOJ]I) BBIITOJIHCHU A
IIAaTCHTHBIX
HCCIEIOBAaHUH U ITIONCKa

3amuTa oTueTa o
MIPaKTHKE

OdopmieHue 3assBKU
(maTenTa) Ha U300peTEHHE

O6HII/IG XApaKTCPUCTHUKH rokasareiieli u KpUTCPUCB OLUCHUBAHUSA KOMIICTCHIIMU Ha BCCX

sTamnax MpUBEICHBI B TaOmIe 24.

Tadoauna 24 - O61ne XapaKTePUCTHKH NMOKa3aTeJsieil i KpUTepHeB OLeHHBAHUSI KOMIIETEHIHH 110 3Tanam

IMoka3zaTenn
U KpUTEpHUHU

3HAThL

YMmeTh

Biaagern

YPOBEHb)

OT1iIN4HO (BBICOKHIA

O06nagaeT AHATIa30HOM
NPaKTUYECKUX 3HAHUH,
TpeOyeMBIX I U3yUeHUs
U aHaJIu3a JUTePaATyPHBIX
U IMAaTCHTHBIX UCTOYHHUKOB

Ob6nanaetr HabopoM
TpeOyeMbIX IS

HUCCIIEIOBAHUN U

MNPAaKTUYECKUX YMEHHH,

MPOBCACHUS MAaTCHTHBIX

Oo6nagaer GakTHYCCKUM
U TEOPETHYCCKUM
3HAHHUEM B TIpeIeIax
M3y4aeMoi 00JacTu

TIOUCKa

Xopoio (6a30BbIii 3naet Qaktel, npuHUKNBL, | Obnanaer Bepet oTBETCTBEHHOCTH

YPOBEHb) IpOLIECCH, 001IMe JMAana30HOM 3a 3aBeplIeHUE 33/1a4 B
MOHATHA B Ipeaciax MPAKTUYECKUX HCcCjIe10BaHUU,
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IMoka3zaTenn
U KpUTEepHUHU

3HaThL

YmMmeThb

Baaaern

M3y4aeMoi 00J1acTu

YMEHUH, TpeOyeMbIX
JUISL peTIeHUST
OIIpEe/ICIIEHHBIX 3a1a4
B 00JacTH
HCCIIeI0BaHUS

npucnocabiInBaeT cBoe
MIOBE/ICHHE K
00CTOATEIHCTBAM B
peueHnn npodieM

YnoBaerBopurenabHo | O6nanaer 6a30BbIMU
(moporoBwIii OOLIMMH 3HAHHUSAMH
YPOBEHb)

OO0J1azaeT OCHOBHBIMHU
YMCHUSMH,
TpeOyeMBbIMU IS
BBIMOJTHEHHUS TIPOCTHIX
3a7a4

PaGotaet mpu nmpsimom
HaOIIOICHUH
PYKOBOIUTENS

®dopMynupoBKa TOKa3aTelied W KPUTEPUEB OICHUBAHUS
MpUBe/IcHa B TaOHIle 25.

JaHHON KOMIIETEHIINHU

Taoauua 25 - Iloka3areju 1 KpUTEPUN OLIEHUBAHNSI KOMIIETEHIIMU HA YTanax

Iloxa3aresn
3HAThH YMmeTh Biaagern
U KpUTEepHu
OT1an4yHo 3HaeT U MPUMEHSET Ha CBOOOJIHO HCIIOJNIB3YET CB0O0OOTHO BiajieeT
(BBICOKMIT NIpaKTUKE MHHOBaLMOHHBIE | Internet xis cbopa u MeTo/aMu cOopa u
YPOBeHb) KOMITbIOTEPHBIE aHaIu3a JUTEPATYPHBIX U 00paboTku
TEXHOJOI'nu u MATEHTHBIX UCTOYHUKOB, JIMTCPATYPHBIX U
nporpaMMHoe obecrieueHre | YBEpeHHO BHIOMpAeET U MAaTeHTHBIX ICTOYHUKOB U
JUI IPOBEJICHUS aHAIN3a UCIIOJIb3YeT HEOOXOJMBbIe METOAMKOH aHaIu3a u
COCTOSIHUS HAYy4YHO- TEXHUYECKUE CPEICTBA cucTeMaTn3alu
TEXHUYECKOU MPOOIEeMBI pe3yabTaToB
nyTeM noadopa HCCIIEI0BAHNUS
JUTEPATYPHBIX U
NaTEHTHBIX UCTOYHHUKOB
Xopomio CocraBiser MiaHbl Hcnonesyer Internet ans Kputnuecku
(da3oBbIii nox0opa 1 U3y4eHHs cOopa u aHasM3a OCMBICITHBAET
YPOBEHb) JUTEPATYPHBIX U JUTEPATYPHBIX U NATEHTHBIX | IOJIyYeHHbIE 3HAHMS,
MAaTEHTHBIX UICTOYHUKOB; HCTOYHUKOB,; KomrmieTrenTeH B
IIpeacraBnseT criocoObl u YBepeHHO BBHIOHUPAET U Pa3INYHBIX CUTYaIUAX
METO/bl HMCIOIb30BaHUS UCIIOJIb3yeT HE0OXOIUMBIE (Moxer paboTaTh B
BBIYUCIIUTEILHON TEXHUKHU TEXHUYECKUE CPELICTBA KOMaHILC)
JUIS aHAJIN3a COCTOSHUS
Hay4HO-TEXHUYECKON
POOJIEMBI
YnoBaerBo- | Moxer nonOupars u Ymeer paboTats co Bnageer TepMuHonorueit
PUTEJIBbHO aHAJIM3UPOBATH OCHOBHBIE CIIPaBOYHOM JIUTEPATypOH; MPEeIMETHON 00NacTH
(moporoBblii | IUTEepaTypHbBIE U YMeeT npeAcTaBisTh 3HAHUIA;
YPOBEHb) MTaTEHTHBIE UCTOUHUKHA pe3ybTaThl CBOECH PadOThI Crioco0eH KOPPEeKTHO
NPEICTABIATh 3HAHUS B
000011IeHHOMN (hopme
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3 TunoBble HHAUBUAYAJIbHbIE 32 JaHUS

Jis peanu3alyy BBILICIEPEYMCICHHBIX 3aa4 OOY4YEHHs MCIOJB3YIOTCA CIEAYIOIINE
MaTepuaibl. WHAWBHUAYAJIbHBIE IPOU3BOJICTBEHHBIE 3aJaHMs Ha IMPAKTHUKY M MaTepHalbl,
HEOOXOJWMBIE JJISi OLEHKM 3HAHWW, yMEHHH, HaBBIKOB M  ONbITAa NPOo(hecCHOHAIBHON
NEeSATEIbHOCTH, XapaKTepU3yOIIUX d3Tanbl  (OPMHUPOBaHMA KOMIETEHLMI B mpolecce
IIPOXOXKACHUS IPAKTUKH, B CIEAYIOIIEM COCTaBE.

3.1 UuauBuayabHoOeE 3a1aHie HA YYeOHYI0 MPAKTUHKY

B cootBerctBum ¢ m. 5.1 paboueii mporpamMmbl y4eOHOW MPAKTHKH PYKOBOIUTENH
IOPAaKTUKU OT NPEANPUATHS ONpeNenseT TeMaTUKy Yy4eOHOW NpakTHUKH U BBIJAET CTYAEHTY
WH/IMBUyaJIbHOE TPOM3BOACTBEHHOE 3aJaHMe Ha TPAKTUKy. Tembl 3afgaHuii (GopMupyroTcs,
UCXO0/11 U3 OTPEOHOCTEN NPEANPUATHS U 331a4 Y4eOHON MPAKTHKH.

THUMOBBIMH WHAMBUIYATbHBIMH 3aJaHUSMH JUISI TIPOXOXKACHUS Y4eOHOW TPaKTHKH
ABJISIIOTCSL  MIpeJIojiaraéMble T€Mbl Hay4yHO-HCCIEIOBATEIbCKMX pPAa0OT, BBIIOIHIEMBIX Ha
HPENPUATHH C YI€TOM BHIOPaHHBIX BUIOB JI€ATEIBHOCTH, K KOTOPBIM TOTOBUIICS BBIITYCKHHUK.

[lepeyeHbp NMPUMEPHBIX TEM HHIUBUAYAJIbHBIX 3aJ@aHUIl ISl CTYIEHTOB HaNpaBICHUS
11.04.04, npodunp «DnekTpoHHBIE PHOOPHI M yCTpoicTBa cOopa, 00pabOTKH U OTOOpaKEHHUS
nHopMaIun».

aJlanTHBHAs MICHTU(UKAIUS TapaMeTpOB MAaTEMAaTHYECKOH MOJENU U PEryJIHpOBaHUE
00BeKTa yrpaBJeHHUS,

anmnapaTHO-IIPOrpaMMHBIH KOMILJIEKC s HCCIIEI0BaHMS XapaKTePUCTHK
HOJYIPOBOTHUKOBBIX MaTepUaJIOB,;

UCTOYHUK aCUMMETPUYHOTO CHHYCOHMJAIBHOTO HANpsOKEHUs (TOKa) Ui MCCIEIOBAHHS
HECTAIMOHAPHBIX AJIEKTPOXUMHUYECKUX MTPOLIECCOB,;

HCCIIeIOBaHNE UMITYJIbCHBIX UICTOYHUKOB TOKA HA HJIEKTPOMArHUTHYI0 COBMECTHUMOCTb;

pa3paboTKa U HCCIeJOBaHNE YCTPOUCTB OTOOpaKeHHS rpaduuecKoit nHpopManuy,

pa3paboTKa U MCCIIEJOBAHUE CUCTEM NIEKTPOIIUTAHUSA MOOMIIBHBIX OOBEKTOB;
pa3paboTKa U UCCIEOBAHUE YCTPOUCTB MEAUIIMHCKOMN AJIEKTPOHUKH,

pa3paboTka METOAMKH NMPOEKTUPOBAHMS LiEeNeil 3aluThl OT UMITYJIbCHBIX BO3JEHCTBUH
B YCTPOMCTBAxX MpeoOpazoBaTeIbHON TEXHUKH.

3.2 KoHTpoJIbHBIE BONPOCHI /15l IPOBEPKH YCBOEHHUSI MAaTepPHAJIa YCTAHOBOYHBIX JIEKIUIH U
HHCTPYKTAkKA MO TeXHUKe 0e30MacHOCTH Ha pabouemM MecTe

1. HazoBure nenu u 3aa4u yueOHOU MPAKTHKU.

2. Bwuapl HHCTpYyKTaXKeH 10 OXpaHe TPYy/ia, NX XapaKTePUCTHKA, CPOKHU MPOBEIACHHUS.

3. Ilepeuncnute cpencTBa KOJUIEKTMBHOW M MHIWBUIYalbHOW 3alIUTHI B COOTBETCTBHUH C
XapaKTepOM BBITIOTHAEMOU MPOPECCHOHANTBHON IeATeTHHOCTH.

4. be3zonacHOCTh TpyJa Ha O0OPYIOBAaHUU JUIS MAKKW U MPOBEACHHS AIIEKTPOMOHTAKHBIX
pabor.

5. Ilepeuncnute omacHble W BpPEIHBIE NPOU3BOACTBEHHBIE (DAKTOPHI Ha MPEANPUITUU

MIPOXOXKICHUSI IPAKTUKH.

Korna npoBoautcs BBOAHBIN HHCTPYKTaK paOOTHUKOB Ha paboyeM MecTe IO BOIpocam

TEXHHUKHU 0€301acHOCTH?

Buibl npOTHBONOXKAPHOTO MHCTPYKTAXa, CPOKH MPOBEICHHUS.

ITepeueHb HECHACTHBIX CIIy4aeB Ha IPOU3BOJICTBE, MOIICKAIIMX PACCIECIOBAHUIO.

[Topsinok UCOAB30BaHMUs CPEICTB UHIUBUAYAIbHOM 3alUTHI.

0. Opranuzanus OXpaHbl TpyJa Ha MPEANPHUSATHU, CTPYKTYpa, OTBETCTBEHHBIC JHIA, WX

00s13aHHOCTH.

©

B2 © N
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4 MeTomlqecxne MaTepuaJbl

Jlnst obecriedeHus mporiecca 00y4YeHUs M peIIeHUsI 3a]1a4 y4eOHOM MPaKTHKH
UCTIONB3YIOTCS CIEAYIOIINE MaTepHaIbL:

- METOJWYECKHME Marepuajbl M3 paboyeil mporpaMMbl  Y4eOHOW TPaKTHKH,
paccMOTpeHHON Kadeapoil MPOMBINIICHHONW JJIEKTPOHWKH W yTBepkaeHHow 28.11.2016r.,
npotokoi Ne 42,

4.1 OcHoBHas1 JIUTEpPaTypa

1. ®enepanbHBI TOCYIAPCTBEHHBIN 00pa30BaTeIbHBIA CTAHIAPT BHICIIEr0 00pa3oBaHUs
no HampasieHuto moarotoBku 11.04.04 «3nekTpoHMKAa W HAHOAJIEKTPOHHUKA», KBaTH(pUKanus
(cremenn)  «wvaructp». Ilpukaz MwuuoOpHayku P® ot 30.10.2014r. Ne  1407.
http://hoster.bmstu.ru/~mo/3plus/11.04.04. pdf

2. Tlpuka3z Munob6puayku Poccun ot 27.11.2015 Ne1383 «O6 yrBepxkacHuu [lonoxenus
0 TMpaKTUKE OOYYaIOIIMXCs, OCBAaMBAIOIIUX OCHOBHBIE MpodeccHOHaIbHbIE 00pa3oBaTeIbHbIC
MPOTPaMMBI BBICIIIETO 00pa30BaHUS.
http://www.tusur.ru/export/sites/ru.tusur.new/ru/education/documents/federal/18.1.pdf

3. [TonmoskeHre 00 opraHU3aIMK U TPOBECHUH MPAKTUK CTYICHTOB, 00YJAIOIINXCS B
TYCVYPe / Cocrt. K.H. Akcenona. — Tomck: U3n-so TYCYP, 2014. — 53 c.
http://old.tusur.ru/ru/education/documents/insi de/doc-tabl e.html#9

4. Mumypos B.C. u ap. Yuebuas npaktuka (I[IpakTvika Mo MOJYYEHHIO MEPBUYHBIX
npodeCCHOHATBHBIX YMEHHH ¥ HaBBIKOB). MeToanyeckoe mocoome. — Tomck: Tomckwmii
rOCYJapCTBEHHBI YHUBEPCUTET CHCTEM YIpaBJIeHUS W paauodnekrponuku, 2015. — 14 c.
http://ie.tusur.ru/content.php? d=518

5. O6pa3zoBarenphbiii cragmaptT Byza OC TYCVYP 1-2013. PaGoTel CTyaeHYECKHE 10
HAIPAaBJIEHUSM TOJTOTOBKU M CIEHUATBHOCTSAM TeXHU4eckoro npoduis. O6mue TpeOoBaHus U
npaBwia odopmienus / A.A. UYepusimoB. — Tomck: M3p-so TYCVYP, 2013. — 57c.
http://old.tusur.ru/export/sites/ru.tusur.new/ru/education/documents/inside/tech 01-

2013 new.pdf

4.2 lonoJHUTEJIbHAS JIUTEpaTypa

1. [TonoxxeHne o MpeaNnpUATHIX — 0azax MPaKTHK CTyAeHTOB, oOydaronuxcs B TYCYPe.
YT1BepxaeHo nmpopektopom no YP 20.11.2014 r.
http://www.tusur.ru/export/sites/ru.tusur.new/ru/education/documents/inside/pract_bas. pdf

2. JlaBpentheB b.®. CxeMOTeXHHKA 3JIEKTPOHHBIX CPEJCTB. y4eOHOe mocoOue s By30B /
b. ®@. JlaBpentbeB. — M. : Akagemust, 2010. — 336 c. : ui., Tabi. — (Beiciiee npodeccruoHaibHOE
obpazoBanue. Paguosnexrponrnka) (Yuebnoe mocooue). — bubauorp.: ¢. 330-331. - ISBN 978-5-
7695-5898-6 (B 6ubnmmoreke — 3 9k3.)

3. KowmmbroTepHble TEXHOJIOTHH B HayKe, 0Opa30BaHUU U MPOU3BOJCTBE AIEKTPOHHOU
texuuku / B.B. Kpyunmnun, FO.H. TanoBunkwii, C.JI. Xomuu. — Tomck, 2012. — 154 c.
http://edu.tusur.ru/trai ning/publications/967

5. Uudopmaruka. bazossrii kypc : yueonuk mist By30B / C. B. CumonoBud [u ap.] ; pen.
C. B. CumonoBuu. — 2-¢ uzf. — CII6. : ITutep, 2007. — 639 c. (57 5k3.)

4.3 YyeOHO-MeToANYeCKHE 10Co0Hs

1. MukpomnpoieccopHble  YCTpONCTBA W CHUCTEMBI. PYKOBOJACTBO K OpraHU3alluu
camocrositenbHo  pabotel / B.B. PycanoB, M.IO. IlleBenes. — Tomck: Tomckuii
roCyJapCTBEHHBIM YHUBEPCUTET CUCTEM YIPABJICHUS U paguodnekTponuku, 2012. — 91 c.
http://edu.tusur.ru/trai ning/publications/866

2. Meromuueckue yka3aHus MO0 O(GOPMIICHHIO TEXHHYECKOW MOKyMeHTaruu / COCT.
B.I1. Pomrokos, 2011. — 110 c. http://www.ie.tusur.ru/docseskd.zip
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4.4 TIporpaMMHoe obecriedeHne
1. MS Office 2003 — nunen3noHHOE (MMEETCS B HATTHYUNH).
2. Mathcad 13 — nunen3noHHOe (MMEETCS B HATHYNH).

3. HHdpopmMannoHHO-U3MEPHUTENbHbIE KOMIUIEKCH NPEANpHUATHH, Ha 0a3ze KOTOPbIX
OopraHu3oBaHa y4eOHas IPaKTHKa.
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