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(IIpopexTop mo y4eoHoii padoTe)
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PABOYAS ITIPOTPAMMA U ®OHJ] OIIEHOYHBIX CPEJICTB YYEBHOM JUCIUILINHBI
MATHHUTHBIE JJEMEHTHI 3JIEKTPOHHBIX YCTPOWCTB

Hanpasnenue noarorosku 11.03.04 — «aeKTPOHMKA M HAHOIJIEKTPOHUKA)»

[Tpoduns IIpomblnIeHHAS 3JIEKTPOHUKA

®opma o0ydeHus 3a04Has

®akynbTeT 3a0uHblii U Beuepuuii (3uBd)

Kadeapa nmpomMbInieHHO# 3JIeKTPOHUKH

Kypc 3

Cemectp 5, 6

YueOnblii mu1an Hadopa 2015 r. u noc/ieAyOIUX JeT

Pacnpeaeneﬂne paﬁoqero BPEMEHU:
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1. | Jlekuun 6 6 4acoB
2. | IlpakTHYecKue 3aHATHS 2 6 8 JacoB
3. | JlaGopaTopHbie padoThI 4acoB
4. | Kypcooii npoext/padora (KPC) (aynuropnas) He npexycmoTtpeno JacoB
5. | Bcero ayauTopHBIX 3aHATHH 8 6 14 | gacos
6. N3 HuX B HHTEPaAKTUBHOI (opme 4aCco0B
7. | CamocrositesbHast pagora cryaenToB (CPC) 64 93 157 | yacoB
8. | Bcero (0e3 3x3ameHa) 72 99 171
9. | Camoct. paGoTa Ha MOATOTOBKY, CAAYYy IK3aMeHa 9 9 4acoB
10| O6mas Tpyn0eMKOCTH 72 | 108 180 | gyacoB
11| KonTpoasnas padora 1 T
(B 32a4eTHBIX eIMHHUIAX) 2 3 5 | 3E
IK3amMeH 6 cemecTp
Tomck 2017

CornacosaHa Ha noprtane Ne 12538




Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokot Ne 42 ot « 28 » 11 2016 1|

2

PaGouast mporpamma coctaBiieHa ¢ ydetoM TpeboBaHuii deaepanbHoro ['ocygapcTBeHHOTo 00-
paszoBarenbHOro cTanmapra Beiciiero oopazoBanus (PI'OC BO) mo wampamnenuio 11.03.04 —
«DJIEKTPOHUKA U HAHOAJICKTPOHMKAY, YTBEpKIeHHOro npukazoM Ne 218 ot 12.03.2015, paccmort-
peHa u yTBepxkaeHa Ha 3acenanuu kadenpsr [1pD 28.11.2016 r., mpoTokon Ne 42.

PazpaboTunk:
ITpodeccop kad. [Ip>D T.H. 3aiiuenko
3aB. kadenpoii [Ipd C.I'. MuxanpueHKo

PaGouas mporpamma coryiacoBata ¢ (hakyJIbTeTOM U BbITyCKaroIel kadeapoii creruaibHo-

CTH.
JlexaH Bblmyckaroiero gaxynbrera 3uBO N.B. Ocunos

3aB. BeimycKkaromen kadenpoit [Ipd C.I'. MuxanpueHKo
IKCIEePTHI:

[Ipeacenarens meroa. coBera O@IT,
JHouent kad. pusnueckoit sanexkrponuku TYCYPa N.A. Yucroenona

3am. 3aB. kad. [IpdD

10 y4eOHO-MeTOINUecKoi pabore, mpodeccop H.C. Jlerocraes
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1. Hesan u 3a1a4M JUCHUTITTHHBI

IIpenmeToM QUCHUIUIMHBI ABISIOTCS METOBI aHANIM34a, pacyeTa, KOHCTPYUPOBAHUS U TEXHO-
JIOTUH U3TOTOBJICHUS MarHUTHBIX 3JIEMEHTOB AJIEKTPOHHBIX YCTporcTB (MDDY).

Leap npenonaBaHus TUCHUIUIMHBI — (OPMUPOBAHUU 3HAHUN, YMEHUN U HABBIKOB TEOPETHU-
YECKOT'0 MCCIIEIOBAaHUSI CBOMCTB, CTATUCTUYECKUX M JUHAMHYECKHX XapaKTePUCTUK U MapaMeTpoB
MarHUTHBIX JIEMEHTOB JIEKTPOHHBIX YCTPOUCTB.

3agauu JUCHUILIMHBL: TPUOOpPETEHHE CTyICHTaMHU:

— 3HAHWI MO0 yCTPOWCTBY, MPUHLUITY JACUCTBUA M AJIEKTPOMArHUTHBIM CBOMCTBaM THIOBBIX
kiaccoB MDDV (TpanchopmaTopoB, Apocceseii, HEMMHEHHBIX MarHUTHBIX 3JIEMEHTOB, YIpaBiIsie-
MBIX MarHUTHBIX KIIFOUYEH, MAarHUTHBIX YCUIIUTENECH);

— YMEHMI M HaBBIKOB MCIOJIb30BaHUSI KOMIIBIOTEPHBIX TEXHOJOTUH MaTeMaTHYeCKUX U MH-
JKEHEPHBIX BBIYUCIICHUHN JIJIS aHAIM3a, pacyeTa U ONTUMHU3AlMU MarHUTHBIX AJIEMEHTOB, KaK (yHK-
[IUOHAJILHBIX AJIEMEHTOB 3JIEKTPOHHBIX YCTPOUCTB.

2. Mecto aucuuminnsbl B crpykrype OOII:

Kypc «MarautHsle 35eMeHThI 2J1eKTpoHHbIX yeTpoiicTB» (B1.B.0/1.6.1) otHOCUTCS K OioKy 1
(BapuaTUBHAs 4acTh) MPOPECCHOHATBHOIO [IUKIIA 005A3aTeIbHBIX AUCIUILINH.

JlucuMILUINHA SIBJIsIeTCsl NMpeaecTBYIOme sl CIeAyoIX TUCIUIUIMH NPOQecCuOHAb-
HOTro nukiIa: «OCHOBBI MPE0OPA30BATEIHHON TEXHUKNY, « IHEPreTUUECKast SJICKTPOHUKAY.

IlepeyeHb TMCUMNJIMH, YCBOEHHE KOTOPBIX CTY/IeHTAM He00X0IMMO Il U3yYeHUs JaH-
HOM JUCHMILUINHBI: JUCIUITUHBI MAaTEMATHYECKOT0, €CTECTBEHHOHAYYHOTO U MPOPECCHOHATBHOTO
IIMKJIOB 00pa3oBaTelbHOM MporpamMmbl OakaidaBpuaTa 1o HampasieHuto 11.03.04 DnekTpoHuka u
HaHOdJIeKTpoHUKa: «Matematuka», «Dusuka», «eopeTnyeckue OCHOBBHI AJIEKTPOTEXHUKW», «Ma-
TEPUAIIbI ATEKTPOHHOU TEXHUKI.

3. TpeGoBaHus K pe3yabTaTaM 0CBOEHUS TUCHHILIMHBI:
[Mporiecc n3y4deHus QUCIUILTUHBI HATIPpaBJieH Ha (OPMUPOBAHUE CIICAYIONIMX KOMIICTECHIINN:

— CIIOCOOHOCTh YYUTHIBATH COBPEMEHHBIC TCHACHIIMH Pa3BUTHUS AJICKTPOHUKU, U3MEPUTEIBHOM
Y BBIYMCIUTEIBHON TEXHUKH, WHPOPMAIIMOHHBIX TEXHOJIOTHI B CBOCH MpodecCHOHATBHON [esi-
tenpHOCTH (OIIK -7);

— CIIOCOOHOCTh CTPOWTH MPOCTEHIINEe (QHU3MYECKHE W MaTeMaTH4YeCKUe MOJENH MPHOOPOB,
CXEM, YCTPOWCTB M YCTAHOBOK 3JICKTPOHHKH M HAHODJICKTPOHUKHU PA3TUIHOTO (PyHKIIMOHAILHOTO
Ha3HAYCHUS, a TAKXKe HCIOJIb30BaTh CTaHIAPTHBIC MPOrPAMMHBIC CPEICTBA UX KOMITBIOTEPHOTO
mozenuposanus (ITK -1);

— FOTOBHOCTh BBITMOJIHATh PAacyeT M MPOCKTUPOBAHUE OIIEKTPOHHBIX NPUOOPOB, CXeM U
YCTPOWCTB PA3IMYHOrO (PYHKIIMOHAILHOTO HAa3HAYCHHS B COOTBETCTBHH C TEXHMYECKUM 33JJaHUEM
C UCTIOJIb30BaHKEM cpe/icTB aBTomatu3anuu npoektuposanus (MK -5).

B pesynbTraTe n3ydeHus TUCUUILINHBI CTYIAEHT JIOJKEH:
3HATH:
— (YHKIMOHAIbHOE HA3HAYeHHE U MPUHIUIBL AeicTBus MDDV,
— OCHOBHBIE CXEMBI BKITIOUeHUST MDDV
yMeTh:
— IIPOEKTUPOBATH TPaHC(HOPMATOP U IPOCCEIb;
BJIA/IETh:
— METOJ]aMH pacyuera mapaMeTpoOB U OCHOBHBIX XapaKTEPUCTUK TpaHC(HOPMATOpPOB U JIpocce-
JIEeH,
— METOJMKOIN 3KCIIEPUMEHTAILHOTO UCCIIEIOBAaHUS NTapaMeTPOB U XapaKTEPUCTUK TpaHCPop-
MaTOpOB.
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4. O0beM TUCHHMILUIMHBI M BUJIbI Y4e0HOH padoThl

By yaeGHO# paboThI Bcero gacos CemecTtp
AyAuTOpPHBIE 3aHATHS (BCEro) 14 56
B Tom uuce:
Jlextuu (JI) 6
JlabopaTtopusie padoTs (JIP)
[TpakTueckue 3arstus (113) 8
CamocrositesibHas padora cryaenToB (CPC) (Bcero) 157
B Tom uncrne:
PacuetHo-rpaduueckne paboThl 56
W3yueHue ureparypsl 101
HToroBas arrecTanusi — S5K3aMCH 9
OO01mas TPY10eMKOCTh qac 180
3auernsle EnuHUIb 5
5. Conep:xaHue TUCHUILIUHBI
5.1. Pa3zgesnl AMCHUILIMHBI U BUABI 3aHATHI
Ne HanmenoBanue pazaena AUCHUIUIMHBL O0beM gacoB dopMupyembie KOM-
Te- JI 3 JIP CPC Bcero METCHIINHA
MBI 6e3 IK3. (OK, TIK)
1 Beenenue. 0,5 0,5 OIIK-7
2 | KoHcrpykTuBHOe HcnonHeHne MDDV 2 16 18 OIIK-7
3 | I'eomerpuueckue napamerpsl MDY 2 16 18 OIlK-7, I1IK-1, 5
4 DJIEKTPOTEXHUYECKHUE 3aKOHBI MDY 0,5 11 11,5 OIIK-7
5 Odusnueckue BenuuuHbl MOV, cBsizan- | 2 2 10 14 OIIK-7, 1IK-1, 5
HBIC C TapaMeTPaMHi MarHUTOIIPOBOIA
6 | Tpancdopmaropsl 1 2 48 51 OIIK-7, IIK-1, 5
7 | Jpoccenu aneKTpOMarHUTHBIC 2 26 28 I1K-1, 5
8 Jlpocceny HachIILIEHUs] 1 MATHUTHBIE 19 19
YCHITUTENN
9 | YMHOXHUTENHN YaCTOTHI 11 11
NUTOI'O: 6 8 157 171
5.2. Coaep:xkaHue pa3ieioB JUCHUILIMHBI (110 JEKIUSIM)
Ne | HaumenoBaHue pazaena Conepxanue pazzena Tpynoem- dopmupy-
/11 | IACIATUIMHEI KOCTb (4ac.) | eMble KOM-
NNETCHI N
1 | Beenenue Mecro MDDV B ycrpoiicTBax mpeodpa3oBa- 0,5
TeTbHOU TEXHUKHU. UTO U 715 4ero HYKHO
3HaTh OakanaBpy o MOOYV. Jlureparypa.
2 | KoncrpyktuBHoe uc- | Knaccuduxammus MDY 1no KOHCTPYKTHBHO- 2 OIIK-7
noyiHeHne M2JY My HCHOIHeHHI0. OCHOBHBIE TEXHUYECKHE
nokasarend (GpeppoMarHUTHBIX U OOMOTOU-
HBIX MaTepuanoB. KOHCTPYKIIMM MarHUTHBIX
HIIEMEHTOB.
3 | I'eomerpuueckue ma- | OCHOBHBIC pacUETHBIE COOTHOIICHHUS JIJIS
pameTrpel MODY Tr€OMETPUUYECKUX NoKazaTened MOJY.
4 | DNEeKTpOTEeXHUYECKUE | 3aKOHBI, JIeXKalllie B OCHOBE MPUHIIUIIA JACH- 0,5 OIIK-7
3aKoHBl MDY CTBHUSI U METOJUK MPOEKTUpOBaHUs MDY
5 | ®usnueckue Benuuu- | OCHOBHBIE pacUeTHbIE COOTHOIICHUS I QU- 2 OIIK-7
HBl MDDV, cBA3aHHBIC | 3MYECKUX BenuuuH MDY,
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C TmapaMeTpamMH Mar-
HUTOIIPOBOJIA

6 | Tpanchopmartopsl

@OyHKIMOHAILHOE Ha3HAYEHUE U MIPUHIIMIT JeH-
cTBUs TpaHcopmaropa. YcioBHble Tpadude-
cKue 0003HAa4YeHUs] TPaHCPOPMATOpPOB. OIIEK-
TPOMarHUTHBIE COOTHOILICHUS U SKBUBAJICHTHAS
cXema 3aMmelleHusi TpaHcopmaropa. TpaHc-
dbopmaTop npu CHHYCOMJIAIILHOM HaNpsHKEHUH
BBICOKOIl 4acTOThl, MPU HECHHYCOHIAIHLHOM
HAMpPsDKEHUU U TIPU UMITYJIbCHOM HaNpSHKEHHH.
Tpanchopmarop B OJHOTAKTHBIX KIIFOUEBBIX
ycrpoiictBax. llenu BoccTaHOBIIEHUS UCXO/I-
HOT'O COCTOSIHUS.

OIIK-7

7 | Ipoccenu anekTpomar-
HUTHBIE

Haznauenue npoccens. YcioBHbie Tpadude-
ckre 0003HaueHHs OAHO(MA3HBIX U TPeX(pa3zHbIX
npocceneil. MuaykTuBHOCTH apoccens. He-
MarHUTHBII IPOMEXKYTOK B MarHUTOIIPOBOJIE,
€ro BIMSHHME HA TapaMeTpPbl APOCCeTsl.

8 Hpoccenn HachIeHUs
U MarHUTHBIE YCHIIUTE-
b7

dusnyeckue IponeCChbl, OCHOBHBLIC PCKHUMbI
pa6OTLI, CTAaTUYCCKUEC XAPAKTCPUCTUKU APOCCC-
JI1 HACBIICHUSA 1 MArHUTHOI'O YCUJIUTCIISA.

9 VYMHOXXHUTEIIN YaCTOThI

HpI/IHI_II/IH ,HeﬁCTBHH U OCHOBHBIC CXEMbI YMHO-
JKUTEJIEH YacTOTEHI.

Hroro:

5.3. Pazgeinbl AUCHUIUIMHBI W MEXKIUCHUIJIMHAPHBIE CBSI3M ¢ O0ecHeYrBAKIIAMH
(mpeabiAymuMu) U o0ecrieunBaeMbIMH (I10CJIETYIOIMMH) TUCUUILIHHAMMA

Ne HammenoBanne obecnieunBaromux (TPeIbIIyIIIHX )
n/n 1 obecrieunBaeMBbIX (TIOCIEAYIOMNX) AUCIUILTHH

Ne Ne pa3nenoB gaHHON DUCIMIUIAHBI U3 Ta0N.5.1, st KOTO-
PBIX HE0OXOIUMO U3yUCHHE 00ECIICUNBAOMINX (TIPEIBITYIITHX )
u obecrieunBaeMbIX (TIOCIEAYIOMNX) UCIHIUTHH

1 | 2 [ 3[a4a]5 6] 7[8]39
IIpeamecTByOmue TUCHUILINHBI
1. | Maremaruka + + | + + + + + +
2 | dusuka + + |+ |t + + +
3 | TeopeTHdyecKre OCHOBBI JICKTPOTEXHUKU + + + + + + +
4 | MarepuaJibl JJICKTPOHHOW TEXHUKU + + + + + + +
Hocaenywoumue JMCUUNIMHbI

OcHOBBI ITpe0Opa30BaTENbHON TEXHUKH + + + + + + + + +

2 | DHepreTryecKas JICKTPOHHKA + + + + + + +

5.4. CooTBeTcTBHE KOMIIETCHIMI, (POPMHUPYEMBbIX IPH H3YYCHHH TUCHUILVIMHBL, M BUIOB 3aHATHIA

Komnerenun J I13 JIP CPC @DOopMBI KOHTPOJIS
OIIK-7 + + KP, 13, 3amuTa /I3, sx3ameH
IIK-1 + + KP, 13, 3amuTa /3, sx3ameH
IIK-5 + + KP, 13, 3amuTa /3, sx3ameH

KP — konTponpHas pabota

6. MeTtoabl u ¢popmbl opranusanuu odydyenus (©0O0)
JlJis ycremHoro OCBOGHUs JUCIUIUTMHBI TPUMEHSIOTCS pa3iinyHble 00pa30BaTe/IbHbIE TEXHO-
JIOTHH, KOTOpbIE 00ECIeUnBAIOT JOCTI)KEHUE IIAHUPYEMBIX pe3yJbTaToB OOY4YEHHUs! COIJIACHO OC-
HOBHOI1 00pa3oBaTeIbHOI porpamme.
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TexH0JI0rMH NHTEPAKTUBHOIO 00y4YeHHs P Pa3HbIX GopMax 3aHATHI B Yacax

Dopmbl JI, I13, JIP, Bcero
Mertoas! yac. yac. yac.
IT-meTozp! 1 1
Pabora B komanze 1 1
WToro MHTEpaKTUBHBIX 3aHATHI 1 1 2
7. JIabopaTopHbIi IPAKTUKYM
He npenycmorpen
8. [lpakTHYecKHE 3aHATHSA
No | Ne paznena TemaTuka MpakTHYECKUX 3aHATUI Tpynoem- | Komnerenuuu
/T | OUCIAIUINHBL KOCTBh OK, IIK
(uac.)
2 3 KonctpykruBHoe ncnoiaaenue MOV, 2 IIK-1, 5
3 5 Pacuer 10mycTHMBIX 3JIEKTPOMAarHUTHBIX HarPy30K 2
Tpanchopmaropa.
4 6 Cxema 3amertieHns1 Tpancopmaropa 2
6 7 Jpoccenu anekTpoMarHuTHEIE 2 IIK-1, 5
Hroro: 18
9. CamocrosiTesibHasi padoTa
Ne | Ne paz- TemaTuka caMoCTOATENLHON pabOTHI Tpyno- | Kommnerenuuu | KoHTposs BbIosHe-
/| mena €MKOCTh OK, IIK HUS pa0OThI
JTUCII. (uac.)
1 1-7 Pacuets! u opopmienue otuera mo KP 40 OIIK-7,I1K-1,5 Ortuer no KP
(Bxmtovaet BeinonHenue 31, U32 co-
riacHo nmocoowuio [5])
2 2-9 [Moaroroeka k 113 16 OIIK-7, Pabota Ha I13,
IIK-1,5 otueT 1o KP
3 1-9 N3yyeHne TeopeTHYECKOro MaTepuaa 115 Pa6ora na I13,
otuet 1o KP, sx3a-
MCH
4 HToro 0e3 3x3aMeHa: 171
5 1-9 IToaroroBka u cavya SK3aMeHa 9 OIIK-7,I1K-1,5 JK3aMeH
Hroro ¢ 3x3aMmeHoM 180
10. IpumepHasi TeMAaTHKA KYPCOBBIX MPOEKTOB (PadoT) He NMPEeAYyCMOTPEHBI
11. banibHO-peliTHHIOBasA cHCTEMA
IIIkaja peiiTHHra YK3aMeHa
Bug pabotsr O0mwem pabo- | Ornenka equHUIBI 00beMa pa- | Makc. Kou-
THI 00THI B OaJuax YecTBO O6AJIIOB
OTBeT Ha TEOPETUYECKHE BOIIPOCHI 2 5 10
3anmaya 1 5 5
OTBeTHI Ha 5 BONPOCOB NPHU coOeceI0BaHUH 5 1 5
HTroro 20

IlepecyeT UTOrOBOIi CyMMBI 0AJ1JI0B B TPAAMIMOHHYIO H ME:KIYHAPO/IHYIO OLIEHKY

Ounenka (I'OC) HTorosas cymma 6a10B Ouenka (ECTS)

5 (OTIIMYHO) 19-20 A (oTmgHO)
17-18 B (ouenn xoporto)

4 (xoporo) 16 - 17 C (xoporio)
14-15
1213 D (ymoBneTBOpUTENHHO)

3 (YA0BIICTBOPHTENBHO) 10-11 E (mocpenctBenHo)
2 (neynoseTBopHTEILHO), (e 32- Huzke 10 F (meynoBieTBOpUTEIHHO)
YTEHO)
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12. YyeOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecTieyeHue TUCUMILTUHbBI:
12.1. OcHoBHas IUTEpaTypa

1. O6pycuuk B.I1. MarauTHbie 3JIEMEHTHI AJICKTPOHHBIX YCTPOHCTB: y4eO. mocodue / B.II.
OO6pycHUK — Tomck: TYCYP, 2012. — 125 c¢. — Hdasa Jaekumid. — [Hocrym:
http://ie.tusur.ru/docs/ovp/meeu_up.rar.

2. JlerocraeB H.C. MarHuTHbIe 3JIEMEHTHI 3JICKTPOHHBIX YCTPOKCTB : yuyeOHOe rmocobue /
H.C. JlerocraeB.— Tomck: Onb Kontenr, 2014.— 186 c. — daa Jaekuumii. — J[doctym:
http://ie.tusur.ru/docs/Ins/meeu_up.rar.

12.2. JlonoiHuTEIbHAS JINTEPATYypa

3. Menemmn B.U. Tpan3ucropHas npeoOpa3zoBarenbHas TeXHHKa : MoHorpadus / B. 1. Me-

aemuH. - M. : Texnocdepa, 2005. - 627[5] c. : wi. - (Mup snekrponuku ; VII-13) (22 mrt.)

12.3. [lepeyeHb MeTOANYECKHUX YKA3AHUI MO MPOBEAEHUIO 3aHATHIA
4. Oopycauk B.II. MarauTHBIC 3JIEMEHTHI AJICKTPOHHBIX YCTPOMCTB: PYKOBOJICTBO K OpPraHH-
3allUU CaMOCTOSATEIbHON paboThl cTyaeHTOB crienuanbHocTh 210106 "[IpoMbliieHHAas JIEKTPOHH-
ka" / B.II. O6pycuuk — Tomck: TYCVYP, 2012. — 61 c. (nias npakTudeckux 3ausituii [cTp. 45-58]
u CaMOCTOSATEIbHOI padoThI [eTp. 10-44, 59, 60]) Joctynm:
http://ie.tusur.ru/docs/ovp/meeu_sr.rar

12.3. IIporpamMmmMHoe obecrieueHne
Cucrema maremarudeckux Borancieanii MathCAD, ycTaHoBiICHHAS B KOMIIBIOTEPHBIX KJIac-
cax kad. [IpD u Ha KOMIIbIOTEPAX CTYIEHTOB.
12.4. YueOHO-MeTOAUYECKHE MATEPHUAJIbI
AJIs1 JIMI[ ¢ OTPAHUYE€HHBIMU BO3MOKHOCTSIMH 3/10POBbS
Y4eOHO-MeTOINYECKUE MAaTePUAIIBI JIJIsl CAMOCTOATEILHON U ayAUTOPHON pabOThl 00yYarommXcs
U3 YHClia UHBAIHJIOB MPEOCTaBISAIOTCSA B (hOpMax, afanTUPOBAHHBIX K OTPAHHYEHUSIM UX 310POBbS
U BOCTIpUATHUS UH(POPMAIIUH.
JI1s1 M1 ¢ HApyLIeHUsIMM 3PeHHUs:
— B (hopMe 2IEKTPOHHOTO IOKYMEHTA;
— B IIe4YaTHOU (opMe yBETUUEHHBIM IIPUPTOM.
JI1s1 IM1 ¢ HApYLIeHUsIMM CJIyXa:
— B (hopMe 2IEKTPOHHOTO IOKYMEHTA;
— B IIe4aTHoH popme.
JI1s1 1M1 ¢ HAapyLIeHUsIMM ONIOPHO-ABUIaTeIbHOI0 anmnapara:
— B (hopMe 2IEKTPOHHOTO IOKYMEHTA;
— B IIe4aTHoOH popme.

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIVINHbI:
13.1. O0mue TpedOBaHUS K MATEPHAIBbHO-TEXHMYECKOMY 00ecre4eHH 0 TUCIHIIINHBI
13.1.1. MaTepuajibHO-TeXHHYECKOE o0ecneyeHune sl JJeKIMOHHbIX 3aHATHH
Jlis mpoBeieHus 3aHATUHN JIEKIIMOHHOTO THUIIA, TPYNIIOBBIX U HHAUBUAYAIBHBIX KOHCYJIbTA-
IIUH, TEKYIIEr0 KOHTPOJIS M MTPOMEKYTOUHON aTTeCTalluK UCTIONb3YyeTcs ydeOHas ayTuTOpHs, C KO-
JIMYECTBOM IOCAIOYHBIX MECT B COOTBETCTBUU C KOJIMUYECTBOM CTYJEHTOB B ITIOTOKE, 000PY/10BaH-
Hasl TOCKOHM, MyJTbTUMEUIHON TEXHUKON 1 MPOEKTOPOM U CTaHIapTHON yueOHO# Mebenbio. Mme-
IOTCS HarJIHbIE TIOCOOMS B BUE MIPE3CHTAIMH MO JIEKIIMOHHBIM pa3/iesiaM JTUCIUTUINHBL.
13.1.2. MaTepuajbHO-TeXHH4YECKOe o0ecnevyeHne 1 NPAKTHYECKUX 3aHATHI
Jlnis ipoBeieHust 3aHATHI CEeMUHAPCKOTO TUIIA MCIIONB3YeTCs yueOHas ayAuTOPUS C KOJIUYe-
CTBOM IIOCa/IOYHBIX MECT B 3aBUCUMOCTH OT KOJIMYECTBA IPYIII B IOTOKE, 000pyJOBaHHAs TOCKON U
CTaHJapTHOU yueOHOI MeOenblo.
13.1.3. MaTepuaJbHO-TeXHHYECKOe o0ecnedeHne 1JIs1 JIa00paTOPHBIX pador
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Jlns mpoBenieHus 1a00paTOPHBIX 3aHATUN UCHIOB3YETCs CllelnalIn3upoBaHHas Jaboparopus
kad. [IpD, pacrionoxxennas o aapecy 634034, Tomckas o6snactb, T. ToMck, Bepmmanna ynua,
n. 74, 3-1 stax, aya. 302, 6. JlJabopaTopus ocHaiieHa 3-Ms OJJMHAKOBBIMU JTa00OPaTOPHBIMH CTCH-
JaMU, TpeIHa3HAY€HHBIMHU TSI POBeIeHUs (PU3HMUECKHUX IKCIepUMeHTOB. JlabopaTopHbie paboThI
BBITIOJHSIOTCS MAJIOHM TPYIIION CTYyIEHTOB, PEKOMEHTyeMO€E YUCIIO CTYICHTOB — 2 WK 3 YeJIoBeKa.
Pacniucanue 1omxHO OBITH IPEyCMOTPEHO JIeIeHHE y4eOHOM TPyl HA 2 MOATPYIIIIHL.

13.2. MaTepuajibHO-TEXHHYECKOE o0ecnevyeHre JUCHMIIIMHBI
AJIS1 JIMI[ ¢ OTPAHMYeHHBIMU BO3MOKHOCTSIMH 3/10POBbS

OcBoenune quciumuivHbl Junamu ¢ OB3 ocyiiecTBiseTcs ¢ HCIOIB30BaHUEM CPEICTB 00yye-
HUS OOIIETO U CHIEUAIBHOIO Ha3HAYCHHUS.

[Tpu 00ydeHur CTYACHTOB ¢ HAPYUIEHUSIMU €JIyXa MPeIyCMOTPEHO UCIIOJIBb30BaHNE 3BYKO-
YCUJTUBAIOLIEH anmapaTypbl, MyJIbTUMEAUNHBIX CPEACTB U JPYTUX TEXHUUECKUX CPEJICTB MpHe-
Ma/nepenaun yueOHoi nHGopMauu B JOCTYIHBIX hopMax ISl CTYIEHTOB C HApPYIICHUSAMHU CIIyXa,
MOOUJIbHOM CUCTEMBI 00YyUYEHUS 7Sl CTYICHTOB C MHBAJIUAHOCTBIO, TOPTATUBHOM MHIYKIITHOHHON
CUCTEeMbl. YueOHast ayIuTOpusi, B KOTOPOU 00y4aroTCsl CTYACHTHI C HapyIIEHUEM CiIyXa, 000py/10-
BaHa KOMIBIOTEPHON TEXHUKOMU, ayIMOTEXHUKOM, BUJCOTEXHUKOM, SJTEKTPOHHOM JOCKOU, MYJIbTH-
MEOUITHON CUCTEMOM.

[Tpu 00y4eHur CTYACHTOB ¢ HAPYIIEHUSIMU 3PEHUSIMHU TIPETYCMOTPEHO UCTIOIb30BaHUE B
JICKIIMOHHBIX U YUEOHBIX ayIUTOPUAX BO3MOKHOCTH IMPOCMOTPA YIAICHHBIX 00bEKTOB (Hampumep,
TEKCTa Ha JIOCKE WJIM Claii[ia Ha SKpaHe) MPU MOMOIIY BUCOYBEIUYUTENEH ISl yAIIEHHOTO Mpo-
cMoTpa.

[Tpu 00y4eHnHU CTYACHTOB ¢ HAPYUIEHUSIMU ONOPHO-ABUIaTeIbHOI0 ANNAPaTa UCIOJIb3Y-
I0TCS AbTEPHATHUBHBIC YCTPONCTBA BBOIa MH(GOPMAIIUU U IPYTUEe TEXHUUYECKHIE CPEICTBA IIpHe-
Ma/miepenaun yueOHoi nHGOpMaIuu B JOCTYIMHBIX (hOpMax JJsl CTYACHTOB C HAPYIICHUSIMH OIIOP-
HO-JIBUTATEIILHOTO arapara, MOOWIHLHONW CUCTEMBbI O0OYUYESHHUS JIJIs JIt0/IeH C MHBAJIUHOCTHIO.

14. ®oH1 OLIEHOYHBIX CPeICTB
14.1. OcHoBHBbIe TpeOOBaHNS K (POHIY OLIECHOYHBIX CPEACTB
U MeToJAMYecKHe PeKOMeHAaluu

@DOH/]T OLIEHOYHBIX CPEJICTB U TUIIOBBIE KOHTPOJIbHBIE 33/1aHUS, UCIOJIb3YEMbIE JIsl OLIEHKH
c(OpMUPOBAHHOCTH M OCBOCHMSI 3aKPEIJIEHHBIX 32 JUCLMIUIMHON KOMIIETEHIUH MpU MPOBEACHUU
TEKyILeH, MPOMEKYTOUHOM aTTecTalluy MO AUCLUILIIMHE IPUBEJCH B IMPUJIOKEHUU K paboueil mpo-
rpaMMe.

14.2 TpeGoBanus K (pOHAY OLIEHOYHBIX CPEICTB
AJIS1 JIMI] € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS

JUJ1s CTYZIEHTOB ¢ MHBAJIMIHOCTBIO MPEAYCMOTPEHBI OMOJHUTENbHbBIE OLIEHOUHBIE CPE/ICTBA,
nepeyeHb KOTOPBIX YKa3aH B TabJuLe.
TaGJmua 14 — I[OHO.T[HI/ITCJ'ILHLIQ cpeacTea OuCeHUBAaHUA MJiSl CTYACHTOB ¢ HHBAJIUIHOCTLIO

@DopMBbl KOHTPOJISL U OLIEHKU PE3Y/IbTaTOB

Kareropuu crynentos Buzp! ONONHUTENBHBIX OLIEHOYHBIX CPE/ICTB

00yueHwust

TecTbl, TUCEMEHHBIE CAMOCTOSTENbHBIE IIpenmyniecTBEeHHO MUCbMEHHAS

C HapyIIeHUSIMH CITyXa
paboThI, BOIIPOCH! K 9k3ameny, KP IpOBEpKa
CobecenoBaHne 10 BOIPOCaM K 9K3aMeH [IpenmyIiecTBEHHO YCTHAS MPOBEPKA
C HapylIeHUsIMH 3peHUs P ¥ perMyIit M poBep
OIIPOC MO TEPMUHAM (MHIMBHIYAJIEHO)

Pemienne nucraHMOHHBIX TecTOB, KP,
C HapymeHus MU OMOPHO- [IpenMyIecTBEHHO TUCTAHITMOHHBIMH
MMUCBbMEHHBIC CAMOCTOSTEIBHBIC PA0OTHI,

JABUTATCIIBHOTO arapara METOOAAMU
BOIIPOCHI K 9K3aMCHY

C orpaHMYEHUSIMU TIO TecTbl, TUCHMEHHBIE CAMOCTOSITENIbHbBIE [IpenmMy1iecTBEHHO IPOBEPKA METO-
00IIEeMETUITNHCKAM paboTel, BOMPOCHI K dk3ameny, KP, ycTHbIe JlaMU, HCXOJIS U3 COCTOSTHUS 00y4aro-
MOKa3aHUsIM OTBETHI IErocsl HAa MOMEHT MIPOBEPKHU
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14.3 MeToauyeckue peKOMEHAALMH M0 OLEHOYHBIM CpeACTBaAM
AJIs1 JIMI[ ¢ OTPAHMYeHHBIMH BO3MOKHOCTSIMH 3/10POBbS
Hns crynenToB ¢ OB3 npenycmarpuBaeTcst 1OCTyIHas popMa mpeaocTaBiIeHUs 3a1aHui
OLICHOYHBIX CPE/ICTB, @ UMEHHO:
— B II€YaTHOH ¢opme;
— B IeYaTHOH popme ¢ yBETUUYEHHBIM HIPUPTOM;
— B ¢dopMe 2IIEKTPOHHOTO JOKYMEHTA;
—  METOJIOM YTEHHUSI aCCUCTEHTOM 3aJ]aHHsl BCIIYX;
—  TpenocTaBiieHHUE 33/1aHUS C UCIIOJIB30BaHUEM CYpPJIOTIEPEBO/A.
CryneHTam ¢ HHBAJMAHOCTHIO YBEITMUUBACTCSA BpEMS Ha MOATOTOBKY OTBETOB Ha KOHTPOJIb-
HbIE BOIPOCHL. JIJIsl TAaKUX CTYJIEHTOB MpPEAyCMAaTPUBACTCS TOCTYIHAs (popMa MPeOCTaBICHHS OT-
BETOB Ha 3a/laHus, 8 UMEHHO:
— THCbMEHHO Ha Oymare;
— Habop OTBETOB HAa KOMIIBIOTEPE;
— HabOp OTBETOB C UCMOJIH30BAHUEM YCIIYT aCCHCTEHTA;
—  TpeICTaBJICHHUE OTBETOB YCTHO.
[Tpouenypa onieHUBaHUs pe3yIbTaTOB O0YUEHUS WHBATUAOB MO TUCIUIUIMHE MIPeIycMaTpu-
BaeT mnpejocraBieHne nHpopmanuu B popmax, afaiTUPOBAHHBIX K OTPAHUYECHUSM UX 370POBbS U
BOCHIPUATHS UH(DOPMALIUHU:
Jlist U1 ¢ HapyIICHUSMU 3PEHUS:
— B ¢dopMe 2IIEKTPOHHOTO JOKYMEHTA;
— B IedaTHOU popme yBeNnnYeHHBIM MIPUPTOM.
Jlist U1 ¢ HapyIICHUSMU CITyXa:
— B ¢dopMe 2NIEKTPOHHOTO JOKYMEHTA;
— B II€YaTHO# opme.
Jlist TuI ¢ HapyIIeHUAMU OTIOPHO-JBUTATEIILHOTO afapara:
— B ¢dopMe 2IIEKTPOHHOTO JOKYMEHTA;
— B IIe4aTHoOH popme.
[Tpu HEeOOXOAUMOCTH ISl OOYHAIOIIUXCS C UHBATUAHOCTRIO MPOLIEAYPa OLICHUBAHUS PE3yIib-
TaTOB OOYYEHUS MOXKET MTPOBOAUTHCS B HECKOJIBKO ITAIOB.

14.3. Conepxanue (poHIa OLIEHOYHBIX CPEICTB

®OC mnpencraBisger co0OM COBOKYNHOCTh KOHTPOJIbHO-U3MEPHUTENbHBIX MaTepualioB
(KM) (TunoBsle 3a1auu (3aaHusi), KOHTPOJIbHbIE padOThI, TECTHI U Ap.) U METOJIOB UX UCIOJIb30-
BaHUs, MpeIHAa3HAUYEHHBIX JUIsI U3MEPEHMsI YPOBHS JOCTHXKEHHUS CTYJIEHTOM YCTAHOBJIEHHBIX pe-
3ynbTatoB 00yueHus. Tunosbie koHTposibHBIE paboThl (KP) u unnuBuayansusle 3ananus (MU3) npu-
BEJICHbl B METOJMYECKUX yKazaHuAX no aucuuiuinHe. @OC no IUCHUIUIMHE UCHOJB3YeTCs MpHU
MIPOBEJICHUH TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTECTAallUU CTYAECHTOB.

[lepeueHp 3aKkpeneHHbIX 3a JUCHMILUIMHON KOMIIETEHLUHUH corjacHO padouel mporpamMme
JTUCIUIUIMHBI NpuBeaeH B Tabnume 1. O0mue xapakTepuCTUKU ToKa3aTelleld U KpUTeprueB OlCHU-

BaHM KOMIIETEHIINI Ha BCEX dTaIax IPUBEJICHBI B TadiI. 2.
Tadauua 1 — [epedyenb 3akpenieHHbIX 32 JUCHMILUINHONA KOMIIeTeHIM I

ITtansl GOPMUPOBAHHUSA KOMIIETECH-
Kon ®opMyITHPOBKA KOMIICTCHIIUH
0
OIIK-7 CITIOCOOHOCTh ~ yYUTHIBATH  COBPEMEHHBIE TEHIEHIMH | J[0JIKeH 3HATh:
Ppa3BUTHSA JNIEKTPOHHKH, N3MEPUTENEHON U | — COBPEMEHHbIE TEHACHIMM pPa3BUTUSL
BBIYMCIIUTEIbHON TEXHUKH, nHpOpMannoHHBIX | MDDV, wu3MepurensHOW M BBIUUCIH-
TEXHOJIOTHH B CBOEH MPO(eCCHOHATIFHOM e TeTbHOCTH TENBHOM TEXHWKH, HH(OPMAMOHHBIX
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IIK -1

CITOCOOHOCTh  CTPOMTH TPOCTEHIIHE (U3HUECKHE H
MaTeMaTHYecKHe MOJEIH MPUOOPOB, CXeM, YCTPOHCTB U
YCTaHOBOK ANIEKTPOHHUKU u HAHOAJIEKTPOHUKH
pa3nmuuHOro (PyHKIHOHAJIBHOTO HA3HAYCHUS, a TaKKe
HCIONIb30BaTh CTAaHJAPTHBIC MPOrPAaMMHbBIE CPEACTBA MX
KOMITBIOTEPHOTO MOJICIUPOBAHUS

IIK -5

TOTOBHOCTh  BBINOJHATH pacdeT U IPOCKTUPOBAHHE
JIEKTPOHHBIX IMPHOOPOB, CXEM U YCTPOMHCTB Pa3IMIHOTO
(YHKIMOHAIBHOTO HAa3HAYEHHA B COOTBETCTBHH C
TEXHHYECKUM 3aJaHHEM C HCIONb30BAHHEM CPEICTB
aBTOMAaTH3ALMH TIPOSKTHPOBAHUS
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TEXHOJIOTHA B CBOEH MPOQeCCHOHATb-
HOH JI€ATEJIbHOCTH,

— IpocTeiiiue MaTeMaTHYECKHe MOJIe-
i M3O3Y u crocoObl MOCTpOeHUS MO-
JieNel JIIEKTPOHHBIX YCTPOMCTB,;

— OCHOBHBIC DPacYeTHBIC COOTHOIICHHS
UL TEOMETPHUUYECKHX IoKas3areined u
3JIEKTPOMAarHUTHHIX BeTIuH MDDV,
J0JI’KEH YMeTh:

— BBIOMpATh Marepuanbl Uil HPOEKTH-
poBaHus MODYVY, nonb3oBaTbcs U3Me-
PUTEJILHON M BBIYUCIHUTEIBHON TEXHH-
KOH, MH(pOPMAIMOHHBIMH TEXHOJIOTHsI-
MU B cBoedl mnpodeccroHanbHOI naes-
TENBHOCTH;

— CTPOMTH TPOCTEHIINE MaTeMaTH4e-
CKHE MOJIENH yCTpoiicTB ¢ MOJY;

— paccUMTHIBaTh OCHOBHBIE ITapaMeTPHI
U XapaKTepUCTHKH TpaHc(hopMaTopoB u
Jpoccelield ¢ UCTIOIb30BAHUEM CHUCTEMBI
ABTOMATH3alMH MaTEMaTUYECKHX BbI-
yucnenuit MathCad,

JI0JKEH BJIAJeTh:

— BBIYHCIIUTEIIEHOW W HM3MEPHUTEIBHOU
TEeXHUKOU JJIsI TIPOCKTHPOBAHUS U IKC-
MIEPUMEHTAIBHOTO HCCIICTOBaHUS
MD32Y;

— METOIaMH pacdera JIIEKTPUICCKUX
nereit B cucreme MathCad;

— MEeTOoJlaMHu IpoeKTupoBanusi MDDV B
COOTBETCTBHH C TEXHHYECKAM 3aJaHH-
€M C HCIOJBh30BaHHEM CHCTEMBI aBTO-
MaTH3allld MaTeMaTHYCCKIX BBIUHCIIC-
muit MathCad; wmertommkoit skcmepu-
MEHTAJBHOTO HCCIICOBAaHNS TapaMeT-
POB ¥ XapaKTepUCTHK TpaHCHOpMAaToO-
pOB.

Tadauua 2 — O0mue XapakTepuCTUKH NI0OKa3aTeJeil 1 KpUTepueB OLleHUBAHMS KOMIIETEHIUI 110 3Tanam

Tepuu

Iloka3aTesin U KpuU-

3HATDL YmMmeTh

Baaners

YPOBEHb)

OO0manaeT GakTIIEeCKUM H TEO-

OT1au4Ho (BHICOKHMH

[PETUYCCKHUM 3HAHUCM B IIpC-

Jicaax 1/13yqaeM0171 obnactu ¢

[IOHUMaHUEM I'paHUILl IPpUME-
[HUMOCTHU

O0nazaer auana3oHoOM MpaKTH4e-
CKHX yMEHUIA, TpeOyeMbIX ULt
[Pa3BUTHS TBOPUYECKUX PELLICHHH,
la0cTparupoBaHus mpooIIeM

[Kontpommpyet paboTy, mpoBOaUT
OLIEHKY, COBEPLICHCTBYET JIEUCTBUS]
[paboTHI

Xopouo (0a30Bblii ypo-

3HaeT (haxThl, MPUHIMIIBL, TIPO-
[1ecChl, OOIIIHe TIOHATHS B TIpeIe-

OOmagacT AMarna3oHOM IPAKTIIC-
CKHX yMEHUIA, TpeOyeMbIX ULt

BepeT OTBCTCTBECHHOCTD 3a 3aBEP-
IIICHUE 3a1a4 B UCCJICIOBAHMMH,
HpI/ICHOC.?16J'H/IBa€T CBOC IIOBCZICHUEC

(moporoBbIii ypoBeHb)

BHAHWAMA

BeHb) ., [pEILIeHHs OTPEJIENeHHBIX ITPO0JIEM
K 00CTOSITENIECTBAM B PEILICHHN
plax usyaemoit obnacti B 0011aCTH MCCIIENIOBAHHS p
poGiem
(O6naiaeT OCHOBHBIMH YMEHHSIMU
Yaosiersopureabno [O0mnanaeT 6a30BbIMH OOIIMMU Al M ’|PaboTaer npu npssMoM HabrozIe-

TpeOYyEeMBIMH IS BBITIOJTHECHUS

IIPOCTBIX 3aJa4

(HIH

Peaaunsanusa KkoMereHui

Komnerenmusa OIIK-7

OIIK-7: cnoco0HOCTh YYHUTHIBATH COBPeMEHHbIe TEHACHIMH Pa3BUTHS 3JIEKTPOHUKHU, U3MEPHUTEJIbHOM
W BBIYHCINTENIbHON TEXHUKH, HH(POPMAIMOHHBIX TEXHOJIOTHIi B cBOeil NpodecCHOHANbHOI NeATeJbHOCTH.

)_IJ'IH (I)OpMI/IpOBaHI/IH KOMIICTCHIIMH HCO6XOHI/IMO OCYHIECTBUTL psAJ ITAIlOB.

Oransl  GpopMUpOBaHUS

KOMIETCHIUH, MMPUMCHIACMBIC JId 3TOI'0 BH/bI 3aHfITPII>i, 1 HCIOJBb3YEMbIC CPCACTBAa OLICHUBAHHSA HNPCEACTABJICHBI B
Ta6J'II/IL[€ 3. CDOpMyJ'[I/IpOBKa IoKazaTeiei u KPpUTCPHUCB OLICHUBAHUA IlaHHOfI KOMIICTCHI MU ITPUBCJ/ICHA B Ta6J'II/IL[€ 4,
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Tabauna 3 — Jtanbl GopMUPOBAHNS KOMIETEHIIMH U UCNOJIb3yeMble CPeACTBA OLleHUBAHUS
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Cocras 3HaTh YMmerhb Baagers
COBDEMCHHBIE TCHICHIIH BBIOMPATh MaTePHAIbI IS
p npoexTupoBanust MDY,

Coaep:xaHue ITanoB

pasButus MOV, uzme-
PHUTEIBHOM U BBHIYKCITH-
TENLHOM TEXHUKH, HH-
(hOpPMAITHOHHBIX TEXHOJIO-
THii B cBOeH mpodeccuo-
HaJIBHOM JIEATEbHOCTH

MOJTb30BATHCSI U3MEPHUTEIh-
HOM U BBIYNCIUTEIBHON
TEXHUKOW, MH)OPMAIIHOH-
HBIMH TEXHOJIOTUSIMH B
cBOEH TIpodecCHOHATEHON
JIeSITEIbHOCTH

BBIUMCIIUTENBHOM U U3MEPH-
TEJIbHOW TEXHUKOU IS TPO-
€KTUPOBAHUS U SKCIIEPUMEH-
TaJbHOI'O MCCIICIOBAHMS
MDBLBY

Buaepl 3anaTuii

Jlexuuu, JIP

Jlexuun, JIP

Jlexmuu, JIP

Hcnoan3yemsle cpea-
CTBA OLICHMBAHHA

Bammura 1U3; KP, JIP

Bamura 13; KP, JIP

3amumra U3; KP, JIP

Tadanua 4 — [loka3aTeau u kpuTepuu ouenuBanus komnerennuu OIK-7 na aTanax

IlokazaTenu u
KPHUTEPUU

3HaThb

YMmeTn

Bnanets

OT1nnuHO (BBICO-
KU YPOBEHB)

TaeT TeopeTrueckoe 000CHOBAHKE CO-
BpeMeHH])IX TeHI[eHI_II/Iﬁ pa3131/1T1/1;1
MDDV, 000CHOBEIBAET HEOOXOIH-
MOCTb HpI/IMeHeHI/Iﬂ I/I3MepHTeHLHOﬁ
158 BI)I‘II/ICJ'II/ITGJ'ILHOﬁ TCXHUKU, UH-
(hopMaIMOHHBIX TEXHOJIOTHI TPpH
CCrIeI0BAHNH U TPOEKTUPOBAHUH
MDDV

BEIOMPAET MaTEPHAIIBI IS IPOEK-
TupoBanusa MODY, none3zyeTcs
M3MEPHUTEIILHOM 1 BEIYUCIUTEIh-
HOW TEXHHUKOH, MHPOPMAITHOHHBI-
MU TEXHOJIOTHAMHU MPU PEIICHUH
THUITOBBIX YUeOHBIX 33/1a4, MOJKET
HAyYUTh IPyroro

CaMOCTOSATENEHO UCTIONB3Y-
€T BBEIYHMCIIUTEILHON U H3-
MEpPUTENBHON TEXHUKON IS
[TPOSKTHPOBAHUS U IKCIIC-
[PUMEHTAIEHOTO MCCIIEIOBA-
Hust MDDV npunuMaet
[peIIeHIe O MPaBIIHPHOCTH
[pacueToOB U pe3yIbTaTOB
bkcnepuMenTa

Xopormo (6a30-
BEII YPOBEHB)

[TosicHsIeT CyTh COBPEeMEHHBIX TCHJICH-
uil pazsutusa MODY, nensb npume-
HCHUS N3MEPUTECITHHON U BBIYHCIIH-
TeEHOW TEXHUKH, HH)OPMAITHOHHBIX
TEXHOJIOTHIA TIPH MCCIICOBAaHIH U
mpoektupoBanud MODY

BEIOMPAET MaTEPHUAIIBI IS IIPOEK-
TupoBanusa MODY, nons3yeTcs
M3MEPHUTEIILHOM 1 BEIYUCIUTEIb-
HOW TEXHHUKOH, MHPOPMAaITHOHHBI-
MU TEXHOJIOTHSMH MPU PEIICHUH
TUITOBBIX YIEOHBIX 33134

CaMOCTOSATENEHO UCTIONB3Y-
T BEIYHCIIUTEIHHYIO U U3-
MEPUTEIHHYIO TEXHUKY IS
[POSKTHPOBAHUS U JKCIIC-
[PUMEHTAIIEHOTO MCCIIEIOBA-
Hst MDDV

VY noBieTBo-
pUTEIBHO (TIOPO-
TOBEI yPOBEHB)

lIMeeT MpeicTaBIeHue 0 COBPEMEHHBIX
TeHIeHIUAX pa3BuTua MODY, npu-
MEHEHUH U3MEPHUTENbHON U BBIYHC-
U TeNTbHOM TEXHUKH, HHPOPMAaIMOH-
HBIX TEXHOJIOTHI TIPH UCCIIEOBAaHUN
11 TpoeKTUpOBaHUH MODY

[Tpn HEemocpeCTBEHHOM HAOITIO-
TeHnH BBIOMpAeT MaTepuasl JUIs
poektrpoBanusd MOV, moine3y-
€TCsl I3MEPUTEIHHON 1 BBIYHCIIHU-
TENBHOW TEXHUKOH, HHPOpPMAaIIHU-
OHHBIMH TEXHOJIOTHSIMH TIPH pe-
[IIEHUY TUIIOBBIX YYEOHBIX 33124

[Tpu mpssMoM HaOIIOACHUH
MOJIb3YETCS BEIYUCITUTENb-
HOW 1 U3MEPUTEIbHOU TEX-
HUKOHN /IS TPOSKTHPOBAHUS
1 SKCIIEPUMEHTAIBHOTO
uccienoBanust MODY

Komnerenuus ITK-1

MK-1: cnoco0HOCTH CTPOUTH MpocTeiilue pusnyeckue U maremarudyeckue moaeaun (MM) npubopos,
cXeM, YCTPOMCTB M YCTAHOBOK 3JI€KTPOHUKHU M HAHOIJIEKTPOHMKHU Pa3IU4YHOr0 (PYHKIHOHAILHOI0 HA3HAYEHUS,
a TaKKe UCNO0Jb30BATh CTAH/aPTHbIE POrPaMMHbIE CPeICTBA UX KOMIIBIOTEPHOI0 MO/1e IMPOBAHUA.

Jns  GopMupoBaHUS KOMIIETEHIIMM HEOOXOAWMO OCYIIECTBUTH pPsJl ITarloB.

ODransl

(hopmupoBaHus

KOMIETCHIUH, MPUMCEHACMBIC JJId 3TOr'0 BHIBI 3aHﬂTHﬁ, 1 HUCIIOJB3YEMBIC CPCIACTBA OLICHUBAHHUA NPEACTABIICHBI B
Tabumie 5. PopMyIMpoBKa MOKa3aTeNIeld U KpUTEPUEB OICHUBAHHS JAHHONW KOMIIETCHITUH MPUBECHA B TabmuIle 6.
Tabuuna S — ransl GOpMHPOBAHUSI KOMIIETEHIIMH M HCIIOJIb3YeMble CPeICTBA OLlCHHBAHUSA

CocraB 3narpb Ymerb Baagern
[IPOCTFIIIHE MaTeMaTHHe- CTPOUTH MPOCTEHIIINE MaTeMa MeTOoJaMU pacuera dJIEKTPH
Coaep:xanue ckue moae MODY u p P . pac P
ranoB CTI0COBbT MOCTPOCHNS MOZIE TUYECKUE MOJICITH YCTPOWCTB C  [IECKHX LTI B CHCTEME
N . MDDV MathCad
I1eH DJIEKTPOHHBIX YCTPOMCTB
Buawnl 3ansaTuii 113, CPC I13, CPC 113, CPC
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HUcnoabzyembie
CpeACTBA OlleHH-
BaHHA

KP, 3amura 13

KP, 3amura U3

KP, 3ammra U3

Tab6auna 6 — [Moka3zaTean u kKpuTepun ouennBanus komnerenuuu IIK-1 na sranax

Iloka3ateau n
KpHUTepUuun

3HAThL

YMmeTh

Baaners

OTianyHo (BBICOKMIA
YPOBeHb)

UMeeT 3HaHus 0a30BOTO YPOBHS,
BBIBOJIUT PACYETHBIE COOTHOIIIE-
HUS U TCOMETPHYCCKUX U (H-
3UYeCKUX Beauuud MDDV

3aIiCBIBACT MOZIETb AIICKTPHIE-
CKOH LIeTH; OOBSICHSCT IpaBHiIa
[TOCTPOCHHS MOJIEIN

CTpOUT U pemaer MaTpHIHYIO
MOJIEITh AIEKTPUUECKOH LIeny B
cucreme MathCad; npuHuMaeT
[peleHre 0 MpaBUIBLHOCTH pac-
4ueToB, MOXKET HAYUYUTH JIPY-
roro

Xopouo (0a30BbIi
YPOBeHb)

HMEET 3HAHHS TOPOrOBOTO
YPOBHSI;

3aMUCHIBACT OCHOBHBIC pacueT-
HEIE€ COOTHOIIEHHS [IJIE TEOMET-
PHUYCCKUX U (PU3HYCCKHUX BEITH-
gy MDDV

3anuChIBACT MOJIEIb AJIEKTpUUE-
CKOM 1LIeTTH

CTpOUT U peraeT MaTpHIHYIO
MO/IeITh DIEKTPUYECKOH TeNH B
cucreme MathCad

YaoBaerBopuTeib-
HO (MOPOTroOBbIH
YPOBeHb)

3anuceiBaeT MM 6a30BBIX mac-
CHBHBIX JJIEMCHTOB 3JICKTpHUE-
ckux reneit, MY, dpopmynu-
pYeT U 3amuchiBaeT 3aKkoHbl OMa,
Kupxroga, a5neKTpoMarHuTHoOM
HHIYKIMA

[Tpn HEnocpencTBEeHHOM
HaOJTI0ZICHUH 3aIMCHIBACT MO-
JeTIb HIICKTPHUYECKON IIeTTH

[Ipu HETOCPEACTBEHHOM
HAOJI0JICHUH CTPOUT U pelaeT
MaTpPUYHYIO MOJEINb dIEKTpHYe-
cKkoil nenu B cucreme MathCad

Komnerenuus IK-5

IK-5: roTOBHOCTH BBINOJHATH PacyeT U NPOEKTHPOBAHHE 3JIeKTPOHHBIX IPUOOPOB, CXeM M YCTPOICTB
Pa3iM4HOro (GpyHKIUOHAJIBHOIO HA3HAYEHHS B COOTBETCTBHU € TeXHHYECKHM 3a/laHHEM € MCII0Jb30BAHHEM
CpeJCTB ABTOMATH3AUMH NMPOEKTUPOBAHMS.

I[J'I?I (I)OpMI/IpOBaHI/IH KOMIICTCHIIMH H€O6XOHI/IMO OCYHICCTBUTL DPs  3TAIOB.

Otansl  GpopMUpOBaHHS

KOMITCTEHIINH, MPUMEHSIEMBIE IJIsl 3TOTO BHUJIBI 3aHATHH, U HCIIOJIb3yEeMbIC CPECTBA OLICHUBAHUS IIPEACTABIICHBI B Ta0I.
7. ®opMyMpOBKa TIOKa3aTeNeil 1 KpUTEpUeB OLIEHUBAHMS IAHHOW KOMIETCHIINN NIPUBEeHa B Ta0I. 8.
Tabdauna 7 — Otansl popmupoBanust komnereHuuu ITK-5 u ncnoJib3yemble cpeicTBa OLleHUBAHUSA

e Cocras 3HaTh YMmerh Biaagers
MeTOaaMUu HpOGKTI/IpOBa-
Hugs MDDY B coorBer-
paCC‘-II/ITBIBaTB OCHOBHEIC CTBUU C TCXHUYCCKHM 3a-
OCHOBHBIC pACUCTHBIC CO- | MapaMeTpbl U XapaKTepH- | JAHUEM C HUCIOJIb30BaHUEM

CoaepsxaHue 3Tanos

OTHOILIICHUsI JII TEOMET-
pUYECKHX TMOKa3aTesled Hu
OJICKTPOMArHUTHBIX BECJIN-

CTHKH TpaHC()OPMATOPOB H
Jpoccesie ¢ HCIOJIb30Ba-
HHEM CHCTEMBI aBTOMAaTH-

CHUCTECMbI aBTOMAaTHU3allun
MATECMATUYCCKUX BbBIYHC-
nenuii MathCad; meroau-

yuH MDDV 3a1UU MaTeMaTU4eCKuX | KOH 3KCIEepPUMEHTaIbHOTO
Berunciennii MathCad UCCJICJOBAHUS TIAPAMETPOB
U XapaKTepUCTUK TpaHC-
(dhopmMaTopoB.
Buapl 3aHsATHIH 113, CPC 113, CPC 113, CPC
HUcnoab3yembie
CpeacTBa OLCHUBA- KP, 3ammra U3 KP, 3amura 13 KP, 3ammra U3

HUA

Taomna 8 — Iloka3zaTesn u KpuTepun ouennBanus komnerenunn IK-5 na sramax

Tloka3aTenu u
KPUTEPUU

3HaThb

YMeTn

Bnaners

3amMChIBAET U MOSCHSAET OCHOBHBIE

[pacueTHBIE COOTHOILEHUS AJIS T€0-
METPUUECKUX [10KA3aTeIeH U 3JIeK-
TPOMAarHUTHBIX BeauuuH MOJY,
BHAET MX MPUMEHEHNE B HH)KEHEPHOU
MpaKTHKE

OtanyHO (BBICO-
KU ypOBEHB)

(CaMOCTOSITEIEHO PaCCYUTHIBACT
OCHOBHBIC MTAPaMETPhI U XapaKTe-
[PUCTHUKH TpaHCHOPMATOPOB U
ipocceieil ¢ UCIoIb30BaHUEM
CHiCTeMBI aBTOMATHU3aI[MH MaTeMa-
Tueckux Beruncienuii MathCad;
AHATU3UPYET MOTyYCHHBIC PE3YIIb-

[TaThbl, IPUHUMAET PELICHHE O Mpa-

CaMOCTOSATEIIBHO IIPOCKTHU-

pyer MODY B cooTBeT-

CTBHMU C TCXHUYCCKUM 3ajia-

HHECM C MCITOJIb30BaAHUEM

CUCTCMBI aBTOMAaTHU3allu1
IMATEMATUYCCKUX BBIYUCIIC-
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BUJIIBHOCTHU pac4Y€TOB

Huit MathCad, Beimonnsier
bKCIIeprMeHTANBEHOE UCClle-
ToBaHME MapaMeTpoB U Xa-
[pPaKTepUCTHK TpaHCPOpMa-
TOPOB; AaHATU3HPYET HOJTY-
UeHHBIC Pe3yJIbTaThl, IPH-
HIMaeT pelIeHUe O Tpa-
BUIILHOCTH PacdyeToB U IKC-
[epUMEHTAIBHBIX TAHHBIX

Xopormo (6a30-
BEII YPOBEHB)

3ariChIBaCT OCHOBHBIE PACUETHBIC
COOTHOIIICHHUS JIJI1 TEOMETPUICCKUX
oKazaTeseil U 3JeKTPOMArHUTHBIX
BeauunH MODY

CaMOCTOSITENIbHO pacCYUTHIBACT
(OCHOBHBIE MapaMeTpPhl U XapaKTe-
[PUCTHUKH TpaHCHOPMATOPOB U
ipoccerneii ¢ UCTOIb30BaHHEM
CHCTEMBI aBTOMATH3alMK MaTeMa-
THueckux Beruuciennit MathCad

CaMOCTOSTENBEHO MIPOSKTH-
pyer MDDV B cooTBeT-
CTBUU C TEXHHUYECKUM 3312~
HUCM C UCTIOJIb30BAaHUEM
CHCTEMbI aBTOMATH3ALIUH
MaTEeMAaTHYCCKUX BBIYHMCIIC-
Huit MathCad, BeimonssieT
OKCIICPUMEHTAILHOE UCCIIC-
ToBaHKE MapaMeTPOB U Xa-
[PAKTEPUCTHK TpaHCPOpMa-
TOpOB

VY noBieTBo-
pUTeIBpHO (TIOPO-
TOBEIA yPOBEHB)

[pacdeTHBIE COOTHOIICHHUS IS T€0-
METPUUYECKUX [T0KA3aTEIeH U 3JIEK-
TPOMAarHUTHBIX BEIMYUH MDY

Imeet npecTaBieHHe 00 OCHOBHBIX

[Tpu HEmoCpeICTBEHHOM HAOIIO-
ICHUH PACCUUTHIBAET OCHOBHbBIE
[TapaMeTpbl U XapaKTEPUCTUKH
TpaHcopMaTopoB U Apocceneii ¢
MCIIOJIF30BAHUEM CHCTEMBI aBTO-
MaTH3aIllid MAaTEMAaTHYECKUX BbI-
urciaenuii MathCad

[Ipu HETOCPEACTBEHHOM
HAOJI0ICHUH TTPOSKTUPYET
MDDV B CcOOTBETCTBUU C
TEXHUYECKUM 3aIaHUEM C
MCIIOJIb30BAaHHEM CHCTEMBI
ABTOMATH3alUH MaTCMAaTH-
UeCKUX BBIYMCICHUN
MathCad, BemonHseT 5Kc-
[EPUMEHTAIBHOE UCCIICIO-
BaHIE MAPaMETPOB U XapaK-
TepucTuK Tpancdopmaro-
OB

MaTepHaIbl:

TunoBbie KOHTPOJbHbIE 3aJaHUS
Jlns  peanu3alyy  BBIIEIEPEUUCIICHHBIX 3a/a4  OOYy4YeHMs HCHOJBb3YIOTCS —CIIEAYIOIUe

KontpoabHbie padoThl
Pacuetno-rpaduueckue paboThl Ha TEMY:
1. Pacyer 1ONMyCTHMBIX 3JIEKTPOMArHUTHBIX HArpy30K TpaHcopmaropa.
2. Pacder mapaMeTpoB CXeMBbI 3aMeIICHUS TpaHChopMaTopa.
BobinosiHeHHe HHAUBHAYAJbHBIX IOMALIHUX 321aHUI

1. [IpoexTupoBanue Tpanchopmaropa.

2. Pacuer mapameTpoB Ipoccersi.
Tembl J1a60paTOpHBIX padoT
JlaGopaTopHbie pabOThI HE IPEAYCMOTPEHBI
TeMbl NIPAKTUYECKUX 3AHATHI
Cornacao 1. 8.

Tembl /151 caMOCTOAITEILHONH PadoThI
VYrnybneHHoe u3ydeHue JIEKIIMOHHOTO MaTepuraia 1o yueoHomy rmocoduto, BeimonHeHne KP.
KoHTpoJibHBIE BONIPOCHI
1. [IpuBeauTe KIaccupUKaLKIO U yCIOBHBIE Tpadudeckre o6o3HaueHuss MOIY.

2. [TosicHUTE KOHCTPYKTHUBHOE HUCTIONHEHNE MDY, npuBeInUTE 3CKU3HI.

3. 3anuIunTe U MOSICHUTE OCHOBHBIE pAaCYETHBIE COOTHOILIEHUS JJIsl TEOMETPUYECKUX MOKa3aTenen

M3OY.

4, HepeqnanTe TEXHUYCCKHUEC ITOKa3aTeiIin 1 Tpe6OBaHI/I${, NpEABABIACMBIC K MAIrHUTHBIM Ma-
Tepuanam MDDV,
5. HepeqnanTe TEXHUYCECKHE ITOKa3aTeiIn u Tpe6OBaHI/I${, NPpEABABIACMBIC K 00OMOTOYHBIM
Marepuanam MOJY.
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6. 3anumuTe U NosACHUTE (GOPMYIIBI AJI1 MOLUTHOCTH MOTEPh B MAarHUTONPOBOJIE U B 0OMOTKAxX
MDDY.

7. 3anummTe ¥ MosiICHUTE (GopMyITy JJist rabapuTHON MorHOoCcTH MDDY.

8. [TosicHuTE IPUHIIATI IEHCTBUS TpaHChopmaTopa.

9. Hapucyiite 1 nosicHuTe 3KBUBaJIEHTHYIO cxemy 3amenienus: N-ooMoTouHoro tpanchopmaropa.

10. 3anumure u nosicaute Gopmyiy s KoddduimenTa Tpanchopmanyu TpanchopmMaTopa.

11. 3anummTe U MOSICHUTE CUCTEMY YpaBHEHUI 01HO(a3HOrO ABYXOOMOTOUHOTO TpaHchopmaTo-
pa.

12. Pabora Tpanchopmaropa npu CHHYCOHJATbHOM HANPsKEHUN BHICOKOW YaCTOTHI

13. Pabora Tpanchopmaropa npu HECUHYCOUIATEHOM HaIPsHKEHUH

14. Pabora Tpanchopmaropa nmpu UMITYJILCHOM HaNpsHKEHUH.

15. TpancdopmaTopsl B OTHOTAKTHBIX KIIOYEBBIX YCTPOMCTBAX.

16. Ilosicnute Ha3HAUYE€HHE U BUJ LI€TIe BOCCTAHOBJIECHUS MCXOJHOTO COCTOSIHUSI TpaHCHOP-
MaTopa.

17. Ipoccenu 31eKTpOMarHuTHbIE — HA3HAYEHUE U KJIacCU UK.

18. KoHCTpYKTHBHOE MCIOIHEHUE U YCIOBHBIE rpaduueckue 0003HAYEHHs APOCCENEi dIeK-
TPOMAarHUTHBIX.

19. Jlpoccenu HachIlIeHNsI — HA3HAYEHHUE U KJIaCCH(PHUKAIHSI.

20. YcnoBubie rpaduueckue 0003HaYEHUS, CXEMbI BKIIOYEHHS M DKCIUTyaTallMOHHBIE XapaK-
TEPUCTUKH JIPOCCENel HACHIIIICHHS.

21. HepeBepcuBHbIE MATHUTHBIE YCUIIUTENN 0€3 00OpaTHOM CBSI3M — CXEMbI BKJIFOUEHHUS U CTaTu-
YeCKUE XapaKTEPUCTUKH.

22. PeBepcrBHBIC MAarHUTHBIC YCUIUTENU Oe3 00OpaTHOM CBSI3M — CXEMbl BKIIOUEHHUS M cTaTuyve-
CKHUE XapaKTEPUCTUKH.

23. MarHuTHbIE YCUJIUTENHN C BHEIIHEH 0OpaTHON CBA3BIO — CXEMbI BKIIOUEHHUS M CTaTHYECKUE
XapaKTEePUCTHUKH.

24. MarHuTHbIe YCUIIUTENH C BHYTPEHHEH 00paTHOI CBS3bIO — CXEMbI BKIIIOUEHUS U CTAaTUYECKUE
XapaKTePUCTHUKH.

25. Tlpeobpa3oBaTeny 4aCTOThI — IPUHIIUI JEHCTBHS U CXEMbI BKIFOUSHUSI.
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