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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 nmporpamma coryiacoBata ¢ (hakyJinbTeToM, NpouInpyromiei u Beimyckaromei kadeu-
pamH crienuaibHOCTH.

Jexan Boimyckaroiero gaxynbrera @OT A.N. Boponun
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 METOIBI aHANIM3a, pacyeTa, KOHCTPYUPOBAHUS U TEXHO-
JIOTUH U3TOTOBJICHUS MarHUTHBIX 3JIEMEHTOB AJIEKTPOHHBIX YCTporcTB (MDDY).

Leap npenonaBaHus TUCHUIUIMHBI — (OPMUPOBAHUU 3HAHUN, YMEHUN U HABBIKOB TEOPETHU-
YECKOT0 HCCIIEeI0OBAaHUSI CBOMCTB, CTATUCTUYECKUX M TUHAMHUYECKHX XapaKTEPUCTHK 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 3JICMEHTOB, YIIpaBJlsie-
MBIX MarHUTHBIX KIIFOUYEH, MAarHUTHBIX YCUIIUTENECH);

— YMEHMI M HaBBIKOB MCIOJIb30BaHUSI KOMIIBIOTEPHBIX TEXHOJOTUH MaTeMaTHYeCKUX U MH-
JKEHEPHBIX BBIYUCIICHUHN JIJIS aHAIM3a, pacyeTa U ONTHUMH3AI[MU MAarHUTHBIX 3JIEMEHTOB, KaK (PyHK-
[IUOHAJIBHBIX 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 005S3aTeIbHBIX UCLHUILINH.

JIucuMILUINHA SIBJIsIeTCsl MpeaecTBYIOme sl CIeAyoIX TUCIUIUIMH TPOQPECCHOHATb-
HOTro nukiIa: «OCHOBBI MPE0OPA30BATEIHHON TEXHUKNY, « IHEPreTUUECKast SJICKTPOHUKAY.

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

3. TpeGoBaHus K pe3yabTaTaM 0CBOEHUS TUCHHILIMHBI:
[Mporiecc n3ydeHus: TUCIUILUTMHBI HAIIPaBJieH Ha (OPMUPOBAHUE CIICAYFONIMX KOMICTECHIIHNA:

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

— CIIOCOOHOCTh CTPOMThH MPOCTEHINE (U3MYSCKHE W MATeMAaTHYeCKUEe MOJEIH MPHOOPOB,
CXEM, YCTPOWCTB M YCTAHOBOK 3JICKTPOHHKH M HAHODJICKTPOHUKHU PA3TUIHOTO (PyHKIIMOHAILHOTO
Ha3HAYCHUS, a TAKXKE HCIOJIb30BaTh CTaHIAPTHBIC MPOTPAMMHBIC 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 UCTIOJIb30BaHKUEM cpeicTB apTromaTtu3anuu npoektuposanus (MK -5).

B pesynbTraTe n3ydeHus TUCIUILUIMHBI CTYIEHT JOJIKEH:
3HATH:
— (YHKIMOHAIbHOE HA3HAYeHHE U MPUHIUIBL AeicTBus MDDV,
— OCHOBHBIE CXEMBI BKITIOUeHUST MDDV
yMeTh:
— IIPOEKTUPOBATH TPaHC(HOPMATOP U IPOCCEIb;
BJIA/IETh:
— METOJ]aMH pacyuera MapaMeTpoB U OCHOBHBIX XapaKTEPUCTUK TpaHC(HOPMATOpPOB U JIpocce-
JIEeH,
— METOJMKOIN 3KCIIEPUMEHTAILHOTO UCCIIEIOBAaHUS NTapaMeTPOB U XapaKTEPUCTUK TpaHCPop-
MaTOpOB.
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4. O0beM TUCHHUILUIMHBI M BUIbI Y4eOHOH padoThl
O06111ast TPYI0EMKOCTh TUCHUIUIMHBI COCTaBIsIET 4 3a4ETHBIX €UHUIIBL.

By yaeOHOM paboThI Bcero gacos Cemectp
AyIUTOpHBIE 3aHATHS (BCEro) 62 6
B tom unciie:
Jlexumn (JI) 28
JlabopaTtopusie padoTs (JIP) 16
[Ipaktuueckue 3austus (113) 18
CamocrositesibHas padora cryaenToB (CPC) (Bcero) 46
B Tom unce:
PacuetHo-rpaduueckne paboThl 30
N3ydenue smurepatypsl, nogroroska k KP u JIP 16
HroroBas arrecranus — SK3aMeH 36
OO0mast TPy10eMKOCTh qac 144
3auernblie EnuHuIb 4

5. ConeprxkaHue TUCHUTITHHBI
5.1. Pa3gesnl AMCHUIIIMHLI U BUABI 3aHATHI

No HaunmenoBanue pazaena AUCHUIUIMHBL O0beM JacoB DopMupyeMbIE KOM-
Te- JI 3 JIP CPC Bcero METCHIINHA
MBI 0e3 9K3. (OK, IIK)
1 BBenenue. 2 2 4 OIIK-7, IIK-1, 5
2 | KoHcrpykTuBHOe HcnosHeHne MOOY 5 2 Il OIIK-7
3 | I'eomerpuueckue napamerps MDY 2 2 2 6 OIlK-7, I1IK-1, 5
4 | DnekTpoTexHUYeckue 3akoHpl MODY 2 1 3 OIIK-7
5 Ousnueckue BenuuuHbl MOV, cBsizan- | 5 4 2 11 OIIK-7, 1IK-1, 5
HBIE C MTapaMeTpaMH MarHUTONPOBO/IA
6 | Tpancdopmaropsl 4 8 16 27 55 OIIK-7, IIK-1, 5
7 | Jpoccenu aneKTpoOMarHUTHBIC 2 2 6 10 OIlK-7, I1IK-1, 5
8 Jlpoccenu HachIILIEHUs] 1 MATHUTHBIE 4 4 8 OIIK-7
YCHITUTENN
9 | YMHOXHUTENHN YaCTOTHI 2 2 4 OIIK-7
NUTOI'O: 28 | 18 16 46 108
5.2. Coaep:xkaHue pa3ieioB JUCHUILIMHBI (110 JEKIUSIM)
Ne | HaumenoBaHue pazaena Conepxanue pazzena Tpynoem- dopmupy-
/T | JTUCTIMITITMHBI KOCTb (4ac.) | eMble KOM-
NNETCHI N
1 | Beenenue Mectro MDDV B ycrpoiicTBax mpeodpa3oBa- 2
TeTbHOU TEXHUKHU. UTO U 71 4ero HYKHO
3HaTh OakanaBpy o MODYV. Peiitunr, nutepa-
Typa.
2 | KoncrpyktuBHoe uc- | Knaccuduxammus MOV 1no KOHCTPYKTHBHO- 5 OIIK-7
noysHeHue M2JY My HCHOIHeHHI0. OCHOBHBIE TEXHUYECKHE
nokasarenu (peppoMarHUTHBIX U OOMOTOU-
HBIX MaTepuanoB. KOHCTPYKIIMM MarHUTHBIX
HJIEMEHTOB.
3 | I'eomerpuueckne ma- | OCHOBHBIC pacUeTHBIE COOTHOIICHHUS JIJIs 2 OIIK-7
pamerpel MODY TreOMETPUUYECKUX NoKazaTened MOJY.
4 | DNEeKTPOTEeXHUYECKUE | 3aKOHBI, JIeXKalllie B OCHOBE MIPUHIINIIA JCH- 2 OIIK-7
3aKoHBl MDY CTBHUSI 1 METOJUK NMPOEKTUpOBaHUus MDY
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5 | ®usnueckue BenudHu- | OCHOBHBIE pacUeTHBIE COOTHOIICHUS s H- 5 OIIK-7
HBI MDDV, cBsI3aHHBIC | 3UYECKUX BeIMIMH MDDV,
C TmapaMeTpamH Mar-
HUTOIIPOBOJIA
6 | Tpanchopmartopsl OYHKIIMOHATLHOE Ha3HAYCHUE W TIPUHITHIT JICH- 4 OIIK-7
crBusi TpaHcopmaropa. YcioBHBIE Tpaduue-
CKHe 0003Ha4YeHHs TpaHC(HOpPMATOPOB. DIeK-
TPOMarHUTHBIC COOTHOIICHUS M SKBHBAIICHTHASI
cxema 3amenieHust TpaHcdopmaropa. Tpaxc-
dbopMarop Npu CHHYCOUIATHLHOM HANPSHKSHUU
BBICOKOW YacTOTBI, INPH HECHHYCOHIATHHOM
HAaIPsHKEHUU U TIPU UMITYJIbCHOM HAIPSDKCHUH.
TpanchopmaTrop B OJHOTAKTHBIX KIIFOUEBBIX
ycrpoiicTBax. llemn BOCCTaHOBJICHHUS UCXOJ-
HOT'O COCTOSIHUSI.
7 | Opoccenun nsnektpomar- | Hasnadenue npoccens. YcinoBHbele Tpadude- 2 OIIK-7
HUTHBIE ckre 0003HaueHHs OAHO(MA3HBIX U TPeX(pa3HbIX
npocceneit. MHIykTuBHOCTH japoccens. He-
MarHUTHBIN MPOMEXYTOK B MarHUTOIIPOBO/IE,
€ro BIMSHHUE Ha MapaMeTpPhl IPOCCEIIsL.
8 | HApoccenn HacpimeHus | GU3HUYeCKUe MPOILIECChI, OCHOBHBIE PEKUMBI 4 OIIK-7
Y MarHUTHBIC YCHIIHTE- | pabOThI, CTATUYECKHE XapaKTEPUCTHKU JIPOCCe-
T JIsl HACBIIIICHUS] 1 MATHUTHOTO YCHJIUTEIIS.
9 | YMHOxuTenu yacToThl | [IpuHIMIT AEHCTBUS U OCHOBHBIE CXEMbI YMHO- 2 OIIK-7
JKHUTEJICH YaCTOTBL.
Hroro: 28

5.3. Pazgenbl OMCHMIJIMHBI W MEXIMCIHUIIMHAPHbIE CBSI3U € 00ecrne4YnBaIOIMMHU
(mpeabiAynmuMu) U o0ecreunBaeMbIMH (MOCJIETYIOIMMH) TUCHUIIHHAMMA

Ne HammenoBanne obecnieunBaromuX (TIpeabIIyIIHX ) Ne Ne pa3nenoB gaHHON TUCIMIUIMHBI U3 Ta0N.5.1, OISt KOTO-

n/n 1 obecrreurBaeMbIX (TIOCIEAYIOMNX ) AUCIUIUIAH | PBIX HEOOXOIUMO U3yUCHHE 00ECTIeUNBAOIINX (TIPEIBIITYIITHX )
u obecrieunBaeMbIX (TIOCIEAYIOMNX) AUCIHIUTHH
1 | 2 | 3] 4] 5] 6] 7] 8]0
IpenmecTBYONIHE JUCIUTIHHBI

1. | Maremaruka + + + + + + + +

2 | dusuka + + + + + + +

3 | TeopeTHdyecKHe OCHOBBI JICKTPOTEXHUKU + + + + + + +

4 | MarepuaJibl JJICKTPOHHOW TEXHUKU + + + + + + +

Hocaenywmmne IUCHATLIHHBI
OcHOBBI ITPe0Opa30BaTENbHON TEXHUKH + + + + + + + + +
2 | DHepreTHyecKasi JICKTPOHHUKA + + + + + + +

5.4. CooTBeTcTBHE KOMIIETCHIMIA, (POPMHUPYEMBbIX IPH H3YYCHUH TUCHUILVIMHBL, M BUIOB 3aHATHIA

Komnerenun J I13 JIP CPC @DOpMBI KOHTPOJIS
OIIK-7 + + otuet no JIP, KP, 13, 3ammra U3,
OTBETHI Ha BOIIPOCHI HA JEKIUSIX
IIK-1 + + otuet no JIP, KP, 13, 3ammura U3,
OTBETHI Ha BONPOCHI HA JEKIHUSIX
I1K-5 + + otuet no JIP, KP, 13, 3ammura U3

KP — konTponpHas pabota
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6. MeToabl u popmbl opranusanuu ooyyenus (P0OO0)
JI71s ycnenmHoro OCBOGHUS TUCHUIUTMHBI IPUMEHSIOTCS pa3inyHble 00pa3oBaTeIbHbIe TEXHO-

JIOTUH, KOTOpbIe 00€CIeYnBalOT JOCTHKEHUE TUIAHUPYEMBIX PE3yIbTaTOB 0Oy4eHHUs COTJIAaCHO OC-
HOBHOW 00pa3oBaTeNIbHOI MporpamMmme.

TexH0JIOrMH MHTEPAKTHBHOIO 00y4YeHHs IPH Pa3HbIX (popMax 3aHATHI B yacax

Dopmsbl L 3, TP, Bcero
MeTozsr Jac. Jac. Jac.
IT-MeToaB1 3 3
Pabora B komanje 4 4 8
WToro nHTEpaKTUBHBIX 3aHATUI 3 4 4 11
7. JIaGopaTopHbIi MPAKTUKYM
Ne | Nepasz- HaumenoBanue nabopatopHsix paboT Tpyno- Kowmrme-
n/n | gena €MKOCTh TEHIIUU
Jucuu- (uac.) OK, IIK
TITHHBI
1 6 Onpe/eneHye napaMeTpoB TpaHchopMaTopa U3 OIbITa X0JIO- 4 OIIK-7
CTOTO X0Ja
2 6 Onpe/eneHre napaMeTpoB TpaHchopMaTopa U3 OIbITa KOPOT- 4 OIIK-7
KOTO 3aMbIKaHHUs
3 6 N3mMepeHne MHAYKTUBHOCTH HAMarHU4MBaHUs U UHIYKTUBHO- 4 OIIK-7
CTH paccesiHus TpancopMaTopa pe3oHaHCHBIM METOJIOM
4 6 N3mepenne coOCTBEHHBIX €MKOCTEH 0OMOTOK M MEXKOOMOTOY- 4 OIIK-7
HOW €MKOCTH TpaHC(OpPMaTOpa Pe3UCTUBHBIM METOJOM
Hroro: 16
8. IlpakTHyeckue 3aHATHSI
Ne | Ne paznmena TemaTnka NpakTHYECKUX 3aHATHHA Tpynoem- | Komnerenuun
/11 | qucuUIUIMHBL KOCTb OK, IIK
(uac.)
1 1 BBoaHoe 3aHsTHE, BKIIIOYAIOIIIEE BbIIa4y 3alaHUMN Ha 2
CPC
2 2,3 KoucrpykrusHoe ucnonaenne M3V, [loaroroska k 2 IIK-1,5
KP1
3 2-5 KP1-Pacuer 10onyCTHMBIX 3JIEKTPOMArHUTHBIX HArpy- 2
30K Tpanchopmaropa.
4 4-6 ®usznueckue BeJTMUUHBEI MDDV, cBs3aHHEIE C T1a- 2 IIK-1,5
pamerpamu MarauTonpoBoa. [logroroska k KP2
S) 6 KP2-Cxema 3amernienus TpaichopmaToTopa 2
6 6 OcHOBBI TIpoeKTUpOBaHHS TpaHchopmaTopoB. Kon- 2
cynpranus mo 131
7 2-6 Sammra U31 2 IIK-1, 5
8 7 IIpoextuposanne apocceneit. Korcymprarws mo 132 2
9 7,8,9 3amura U32 2 TIK-1, 5
Hroro: 18

Kommuniext BapuanTos 3aganuii anst KP naxogures B nanke YMK/I.
Bapwuantst 31, 32 npusenenst B mocoouu [9].
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9. CamocToniTe/IbHAsI padoTa

No | Ne pasz- TemaTrKa caMOCTOATEIIBHOM PaOOTHI Tpyno- Komnerenuuu | KoHTpoJib BBINOJIHE-
/i | mema €MKOCTh OK, TIK HUS pabOTHI
JTACII, (qac.)
1 6,7 PacueTs u ohopmiteHHE OTYETA 11O 25 OIIK-7,IIK-1,5 | Oruer, 3ammuta 13
n3
2 6 Iloxnroroska x JIP 8 OIIK-7,ITIK-1,5 | Oruer, 3ammuTa JIP
3 2-9 N3ydyeHue TeopeTHIecKOro MaTepu- 15 OIIK-7, KP, 3amura JIP n
ana,moaroroska k I13, 3ammure 13 [IK-1,5 n3
4 Hroro 0e3 hKk3ameHa: 46
5 1-9 IToaroroBka u caaya sK3aMeHa 36 OIIK-7,I1K-1,5 SK3aMeH
HToro ¢ 3x3amMeHoM 82

10. IlpumepHasi TeMaTHKA KYPCOBBIX POEKTOB (padoT)

11. BaasnbHo-peliTHHIOBasi cUCTeMa

IlIkana pedTHHra

He NpeaycMOTpeHbI

Bua pabotsl

O6bem paboThl

OrneHka eTMHUIBI 00beMa pabOThI B

Makc. Konunue-

Oamnax CTBO 0aI0B
ITonroroska k KP1, 2 2 5 10
Bremonaenue KP1, 2 2 15; 10 25
Brinonnenue JIP 4 5 20
Bremonnenne 31 1 15 =10 (pacuer)+5 (3ammra) 15
Bremonnenne 132 1 10 = 5 (pacuer)+5 (3amuTa) 10
OK3aMeH 1 20 20
Hroro: 100

DK3aMeH IpearnonaraeT OTBET Ha HK3aMEHallMOHHbIN OmeT U codeceloBaHUE C MPEroaaBa-
TEJIEM 110 BCEM pa3/ieslaM AUCLMILINHEL.
IIIxana peiiTHHra YK3aMeHa

Bun pabotet O0beM pabotel | OneHka eIMHUIBI 00beMa padoThl | Makc. Konnye-
B Oayax CTBO 0aJIJIOB
OTBeT Ha TEOPETUYECKUE BOIIPOCHI 2 5 10
3agaua 1 5 5
OTBeTbl Ha 5 BOIPOCOB INpH cobe- 5 1 5
CEJJOBaHUU
Hroro 20
CeMecTpoBas 0a/UIbHAS PACKJIAKA
M . M 6 Makc.6armn 3a
D1eMEHTEI y‘-ICGHOfI aKCHMaJIbHbIN aKce. baJut 3a HEPUOJ MEXKIY Bcero 3a
6amn Ha 1-yro KT HEPUOJ MEXY KT 1 Ha KoM
ACATCIBHOCTH C HayaJia CeM. 1KT u 2KT oHelt cemectp
cemecTpa

Brimonnenue KP1-4 10 25 35
B -

BIMIOJTHEHHE U 3al1uTa Jabopa 10 10 20
TOpHBIX padoT
BrinonHeHue fOMaIIHUX pacyueT-

25 45

Ho-rpaduueckux pador (M13)
HToro MmakcumMyM 3a nepuoa: 10 35 35 100
JK3aMeH 20
Hapacrawummum urorom 10 45 100 120

IIpumeuanue: [IpaBuia yueta cBOeBpeMEHHOCTH TP pacueTe OaIbHOM OLEHKH
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1. KP u JIP, nponymieHHble 0€3 yBaXUTEIHHBIX TPUYHUH, BIIOCICACTBUHU BBHIMOJIHSIIOTCS C HY-
JIEBBIM PEUTHUHTOM.

2. [Ipu cnaue paboT mocie yCTaHOBJICHHOI'O CpoKa OaiipHasi olleHKa cHibkaercs Ha 20% 3a
KXKIYIO HEIEIIIO.

Y noBneTBOpuUTENbHASA OlIeHKA (3) aBTOMaTHUECKU BHICTaBJICHA OBITH HE MOXKET.

[Ipu peritunre menee 70 OauIOB cada dK3aMeHa SBISIETCS 00s3aTeIbHON. JIOomycK K DK3ame-
Hy cocTaBisier 60 GamoB. JIOMOIHUTENBHBIM YCIIOBUEM JIOIYCKa K IK3aMEHY SIBJISIETCS caya Beex
71a00paTOPHBIX M pacYeTHO-TpaPUuIECKUX padoT.

[Tpu pelitunre > 70 OaIoB SK3aMEHALIMOHHAS OIIEHKA MOKET OBITh MPOCTaBJIEHA HA OCHOBA-
HUU TEKYIIEero peiTuHra nocjie codbeceqoBanus ¢ npenojasareneM. [lpu ciaye sk3ameHa pedTHHT
MOKET OBbITh MOBBIIIIEH.

KP u JIP, nponymieHHble 0e3 yBaKUTENbHBIX MPUYKH, BIOCIEACTBUU BBIMOJIHSIOTCS C HYJE-
BbIM PEUTHHIOM.

Ilepecuer 0a/1JI0B B OlIeHKH 32 KOHTPOJIbHbIE TOYKH

Banabl Ha 1aTy KOHTPOJILHOH TOYKH Ouenka
> 90 % ot MakcHUMaJbHOM cyMMBbI 0ayutoB Ha gaty KT 5
Ot 70% mo 89% ot MakcuManbHOM cyMMmbl 6astoB Ha naty KT 4
Ot 60% mo 69% ot MakcuManbHOM cyMMBbl OajutoB Ha naty KT 3
< 60 % ot MakcuManbHOM cyMMBI 0ayutoB Ha naty KT 2

[TepecueT UTOroBOH CyMMbI OAJIJIOB B TPAAMIIMOHHYIO M MEXYHAPOIHYIO OIICHKY

Hrorosas CymmMa 63.]1.]'[03, YYMThBIBAET

Ouenka (I'OC) VCHeNIHO CIAHHbII JK3aMeH Ouenka (ECTS)
5 (oTaMYHO) 90 - 100 A (oTinyHO)
85-89 B (o4eHs xopomio)
4 (xoporIo) 75-84 C (xoporio)
70-74
65— 69 D (ynoBneTBOpHUTEIHHO)
3 (YAOBACTBOHTEIIEHO) 60 - 64 E (mocpencTBeHHO)
2 (HEYNIOBICTBOPUTEIIBHO), Huzxke 60 6an10B F (Heyn0BIETBOPUTEILHO)

(e 3auTeHo)

12. YyeoHo-meToau4eckoe u nHpopMannoHHoe odecrnevyeHne TUCHUIIHHDI:
12.1. OcHoBHas JuTepaTypa

1. O6pycnuk B.I1. MarautHble 3J1€MEHTBI JIEKTPOHHBIX yCTPOWCTB: yued. nmocodue / B.II.
OO6pycHUK — Tomck: TYCVYP, 2012. — 125 c¢. - [Jdaa Jaexkumid. — J[octym:
http://ie.tusur.ru/docs/ovp/meeu_up.rar.

2. Jleroctaes H.C. MarHuTHbple 3JIEMEHTBI JJIGKTPOHHBIX YCTPOWCTB : ydeOHOe mocobue /
H.C. JlerocraeB.— Tomck: DOnp Konrenr, 2014.— 186 c. — dasa aexkmmit. — J[doctym:
http://ie.tusur.ru/docs/Ins/meeu_up.rar.

12.2. lonoTHUTEBHAsI JIUTEPATYpa

3. Meaemmn B.U. TpanszucropHas npeoOpa3oBatenpHas TexHUKa : MoHOorpadus / B. . Me-
aeummH. - M. : TexHocdepa, 2005. - 627[5] c. : wi. - (Mup saexkrponuk ; VII-13) (22 miT.)

4. Boponun A.U. Tpanchopmaropbl U APOCCETU HUCTOYHUKOB AJIEKTPONUTAHUS SJIEKTPOH-
HBIX yCTpOHCTB : yueOHoe mocobue / A. U. Boponun, I'. A. [lagpun. - Tomck : TYCVYP, 2010. -
183 c. (33 mT.)

5. TuxomupoB II.M. Pacuer tpanchopmartopoB : Yuebnoe mocodue mis By3os / I[1. M. Tu-
XOMHPOB. - 5-€ U311., epepad. u ao1. - M. : DHeproatommu3aat, 1986. - 528 c. (9 mT)

6. CugopoB U.H. Tpanchopmaropsl OBITOBOW pagno3IeKTPOHHON ammapatypsl : CripaBod-
auk / 1.H.Cunopos, C. B.CkopHSKOB. - 2-¢ u3., gon. - M. : Paguno u cBs3b, 1999 ; M. : T'opsiuas
nunusg-Tenexkom, 1999. - 336 c. (4 mT.).
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7. AimeB U.U. CripaBOYHHK TIO 3JIEKTPOTEXHHUKE M AJIEKTPOOOOPYIOBAHHIO : yUeOHOE MOCO-
6ue musa By3oB / U. U. Anues. - 3-e u3a., ucnp. - M. : Beicmas mkona, 2002. - 256 c. (10 mt.)

8. BmoBun C.C. IIpoekTtupoBaHue HUMIYIbCHBIX TpaHCHOPMATOPOB : MPOU3BOACTBEHHO-
npaktuueckoe m3ganue / C. C. BaoBuH. - 2-¢ u3zg., nepepad. u gom. - JI. : Dueproaromusaar, 1991.
-207 c. (4 mt.)

12.3. [lepeyeHb MeTOANYECKHUX YKA3AHUI MO MPOBEIEHUIO 3aHATHIA

9. O6pycnux B.I1. MarHuTHBIE 3JIEMEHTHI AJIEKTPOHHBIX YCTPOMCTB: PYKOBOJICTBO K OpTraHH-
3aIi CaMOCTOSTENIbHON paboThl CTyIeHTOB crienraibHoCcTH 210106 "TIpomblniuieHHAs SJIEKTPOHU-
ka" / B.Il. O6pycuuk — Tomck: TYCVYP, 2012. — 61 c. (nyis1 npakTHYecKuX 3aHATHIA [cTp. 45-58]
" CaMOCTOSATEIbHOI padoThI [cTp. 10-44, 59, 60]) Hocrym:
http://ie.tusur.ru/docs/ovp/meeu_sr.rar

10. CemenoB B.JI. VMccrnenoBanue omHoda3zHBIX TpaHCPOPMATOPOB HANPSHDKCHHUS Majou
momraoctr / B.JI. Cemenos, H.C. Jleroctace — Tomck: TYCVYP, 2012. — 22 c. (a5 1aGoparop-
HbIX 3aHsTHii) (20 1mT.)

12.3. IIporpammMHoe obecrieueHne
Cucrema maremarudeckux Boraucieanii MathCAD, ycTaHoBICHHAS B KOMIIBIOTEPHBIX KJIac-
cax kad. [IpD u Ha KOMIIbIOTEPAX CTYIEHTOB.
12.4. YueOHO-MeTOAUYECKHE MATEPHUAIIBI
AJIs1 JIMI[ ¢ OTPAHUYeHHBIMU BO3MOKHOCTSIMHU 3/10POBbS
Y4eOHO-MeTOINYECKUE MaTePUAIIbI ISl CAMOCTOSTEILHOM U ayTUTOPHOU pabOThl 00yYarouXcs
U3 YHClia UHBAIHJIOB MPEJOCTaBISAIOTCSA B (hOpMax, afanTUPOBAHHBIX K OTPAHHYEHUSM UX 310POBbS
U BOCTIpUATHUS UH(POPMAIIUH.
JLast u1 ¢ HapyIIeHUsIMH 3PeHusl:
— B ¢dopMe 2NIEKTPOHHOTO JOKYMEHTA;
— B IedaTHOH popme yBennYeHHBIM HIPU(TOM.
JLst u1 ¢ HApYIIeHUsIMH CJIyXa:
— B ¢dopMe 2IIEKTPOHHOTO JOKYMEHTA;
— B IIe4aTHoOH popme.
JIst i1 ¢ HAPYIIEHUSIMU OMIOPHO-ABUIATEILHOI0 annapara:
— B dopMe dIIEKTPOHHOTO JOKYMEHTA;
— B IIe4aTHoH popme.

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIVINHbI:
13.1. O0mue TpedOBaHUS K MATEPHAIBbHO-TEXHMYECKOMY 00ecre4eHU 0 TUCIHIIINHBI
13.1.1. MaTepuajbHO-TeXHHYECKOE o0ecneyeHune sl JJeKIMOHHbIX 3aHATHH
Jl1g mpoBeieHus 3aHATUN JIEKIIMOHHOTO THIIA, TPYNIIOBBIX U MHAUBUAYAJIBHBIX KOHCYJIbTA-
U, TEKYIIero KOHTPOJIS M MTPOMEKYTOUHON aTTeCTallMM UCTIOJIb3yeTcsl yueOHas ayIuTOpHsl, C KO-
JIMYECTBOM I1OCAIOYHBIX MECT B COOTBETCTBUU C KOJIMUYECTBOM CTYJIEHTOB B IIOTOKE, 000PY/10BaH-
Hast TOCKOHM, MyJIbTUMEIUIHON TEXHUKON 1 MPOEKTOPOM U CTaHIapTHON yueOHOH mebenbio. Mme-
IOTCS HarJIHbIE TIOCOOMS B BUE MIPE3CHTALMH 110 JIEKIIMOHHBIM pa3/iesiaM JUCIUTUINHBL.
13.1.2. MaTepuajbHO-TeXHHYECKOe o0ecnevyeHne 1 NPAKTHYCCKUX 3aHATHI
Jlnis poBeieHust 3aHATHI CEeMUHAPCKOTO TUIIA MCIIONB3YETCs yueOHas ayAUTOpUs C KOJIUYe-
CTBOM I10Ca/IOYHBIX MECT B 3aBUCHUMOCTH OT KOJIMYECTBA IPYIII B IOTOKE, 000pYyJOBaHHAS TOCKON U
CTaHJApTHON yueOHOI MeOenblo.
13.1.3. MaTepuaJbHO-TeXHH4YECKOe o0ecnedyeHne 1JIsl JIaDOpaTOPHBIX padoT
Jnist mpoBenieHust 1a00paTOPHBIX 3aHATHI UCIIONB3YETCs ClIeUAIN3UPOBAaHHAs 1TaO0PaTOPHs
kag. [Ip3, pacnonoxennas no aapecy 634034, Tomckast o6sacts, r. ToMck, Bepimnauna ynuna,
1. 74, 3-i satax, ayn. 302, 6. JlJaGopaTopus ocHaieHa 3-Ms OJJMHAKOBBIMH Ja0OPAaTOPHBIMH CTEH-
JlaMHU, TIpeAHa3HaYeHHBIMHU IS IPOBeIeHUs (PU3HMUECKUX IKCIIEpUMEHTOB. JlabopaTopHbie paboThI
BBITOJIHAIOTCS MAJION TPYNIION CTYyJI€HTOB, PEKOMEHTyEMOE YUCIIO CTYACHTOB — 2 WK 3 YEJIOBEKa.
Pacnicanue 10mKHO OBITH IPEYCMOTPEHO JiefieHHe y4eOHOW IpyIbl Ha 2 MOATPYIIIHL.
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13.2. MaTepuajibHO-TEXHHYECKOE o0ecnevyeHne JUCHMIIIMHBI
JJIS1 JIMIL € OTPAHUYEHHBIMHM BO3MOKHOCTSIMHU 3/10POBbSA

OcBoenue quctuiiuHbl uiamu ¢ OB3 ocyiecTBiseTcs ¢ UCIoab30BaHUEM CPEICTB 00yUe-
HHS OOIIEro U CHEHaIbLHOr0 Ha3HAYEeHUS.

[Ipu oOydeHUH CTYICHTOB ¢ HAPYIIEHUSIMH CJIyXa MPEAYCMOTPEHO HCITOIh30BaHUE 3BYKO-
YCHJIMBAIOIIEH anmaparypbl, MyJIbTUMEIUWHBIX CPEJCTB U APYTUX TEXHUISCKUX CPEIICTB MPHE-
Ma/riepeaun yaeOHol nH(GOpMaIuy B JOCTYITHBIX (popMax /i CTYJICHTOB C HApYIICHUSIMH CIyXa,
MOOWJIBHOM CHCTEMBI OOYUEHHUS JIJIsl CTYJICHTOB C MHBAIUIHOCTHIO, TOPTATUBHOW MHIYKIIHOHHON
CHUCTEMBI. YueOHas ayIuTOpHsl, B KOTOPOI 00y4JaroTCsl CTYACHTHI C HApPYIICHUEM CITyXa, 000py10-
BaHa KOMITBIOTEPHOW TEXHUKOM, ayJUOTEXHUKOH, BUJIEOTEXHUKOM, FJIEKTPOHHOU JI0CKOU, MYJIbTH-
MEOUIHOU CUCTEMOM.

[Tpu oOy4eHUH CTYICHTOB ¢ HAPYIIEHUSIMH 3PEeHUSIMU TTPEAYCMOTPEHO UCITOJIH30BaHUE B
JIEKIIMOHHBIX M YYEOHBIX ayJUTOPUIX BO3MOKHOCTH IIPOCMOTpPA YAAJIICHHBIX 00BEKTOB (HAIIpUMep,
TEKCTa Ha JIOCKE WJIU CJIai/1a Ha SKpaHe) P TTOMOITY BUICOYBEIUYUTENCH ISl yIaICHHOTO MPO-
CMOTpA.

[Tpu 00y4eHnHU CTYACHTOB ¢ HAPYUIEHUSIMU ONOPHO-ABUIaATeIbHOI0 aNNAPaTa UCIOJIb3Y-
I0TCS AIbTEPHATHUBHBIC YCTPONCTBA BBOIa MH(GOPMAIIUU U IPYTHe TEXHUUECKHUE CPEJICTBA Ipue-
Ma/mepenaun yueOHoi nHGOpMaIuu B JOCTYIHBIX (hOpMax AJisi CTYACHTOB C HAPYIICHUSIMH OIOP-
HO-JIBUTATEILHOTO arlapara, MOOWIbLHONW CUCTEMBbI O0YUYESHHUS JIJIs JIt0/Iel C MHBAJIUHOCTHIO.

14. ®oH1 OLIEHOYHBIX CPeICTB
14.1. OcHoBHBIe TpeOOBaHNS K (POHIY OLIECHOYHBIX CPEACTB
U MeToAMYecKHe PeKOMeHIAluu

@OH]1 OLICHOYHBIX CPEACTB U TUIIOBbIE KOHTPOJIbHBIE 3aJaHUSI, UCIOJIb3YEMbIE AJIs1 OLICHKU
c(OpMUPOBAHHOCTH U OCBOEHMSI 3aKPEIIEHHBIX 33 JUCLMIUIMHON KOMIIETEHIUH IpU MPOBEAECHUU
TEKyILEeH, TPOMEKYTOUHOM aTTeCTalluy MO AUCLUILIIMHE IPUBEACH B MPUIOKEHUH K padouel mnpo-
rpaMMe.

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

JIJ1s CTYZIEHTOB ¢ MHBAJIMIHOCTBHIO MPEAYCMOTPEHBI JOMOJHUTENbHbBIE OLIEHOUHBIE CPE/ICTBA,
nepeyeHb KOTOPBIX YKa3aH B TabJuLe.
TaGJmua 14 — I[OHO.T[HI/ITC.TI])H])IQ cpeacTtea OuCHUBAHUSA NJISl CTYACHTOB ¢ HHBAJIUIHOCTBIO

@DopMBbl KOHTPOJISL U OLIEHKU PE3Y/IbTaTOB

Kareropuu crynentos Buzp! ONONHUTENBHBIX OLIEHOYHBIX CPE/ICTB
00yueHwust
TecTsl, MUCEMEHHBIE CAMOCTOSTEIILHBIC [TpenMymiecTBEHHO THCHMEHHAs

C HapyIIeHUsIMH CITyXa

paboThI, BOIIPOCH! K 9k3ameny, KP IpOBEpKa

CobecenoBaHue 1o BOIPOCaM K SK3aMeHY, IIpenmyIiecTBEHHO YCTHAs MPOBEPKA
C HapyleHUsIMA 3peHHs
OIIPOC 10 TEPMUHAM (MHIMBHIYAJIEHO)

Pemenne nuctanmoOHHEBIX TecTOB, KP,
C HapyIIeHUs MU OMOPHO- [IpenmyIieCTBEHHO TUCTAHITUOHHBIMH
MMUCHMEHHBIE CAMOCTOSTEIBHBIC PA0OTHI,

JABUTATCIIBHOTO arirapara MCTOAAMU
BOIIPOCHI K 9K3aMCHY

C orpaHuYeHUSIMH IO TecTsl, NMCbBMEHHBIE CAMOCTOSATENBHbIE IIpeumy1iecTBEHHO IIPOBEPKA METO-
00IIEeMEANITTHCKAM pabotsl, Bompock K 3k3ameny, KP, ycTrabie JTaMHF, MCXOJIS U3 COCTOSIHHS 00ydaro-
[I0Ka3aHUsIM OTBETHI LIETOCSl HA MOMEHT IIPOBEPKHU

14.3 MeToan4yeckue peKOMEHAAMHU 110 OLIEHOYHBIM CPeACTBaAM
AJIs1 JIMI[ € OTPAHMYEeHHBIMU BO3MOKHOCTSIMH 3/10POBbS
Jns crynentoB ¢ OB3 npeagycmarpuBaeTcst 1ocTyHas popMa NpeaoCTaBiIeHUs 3aaHul
OLICHOYHBIX CPE/ICTB, & UMEHHO:
— B IeYaTHOH (opme;
— B IeYaTHOU opme ¢ yBETUUEHHBIM MIPUPTOM;
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— B (hopMe 3IEKTPOHHOTO TIOKYMEHTA;
—  METOJIOM YTEHHS aCCUCTEHTOM 3aIaHUs BCIyX;
—  IpeIoCTaBJICHHUE 3a/IaHUs C UCTIOIB30BAHUEM CYpIOTIEPEBO/IA.
CryneHTaM ¢ HHBAIUTHOCTHIO YBEIIMYMBACTCS BPEMsI Ha TIOJrOTOBKY OTBETOB Ha KOHTPOJIb-
HBIC BOIIPOCHL. J[JIsl TAKUX CTYJCHTOB MpelyCMaTpUBACTCS AOCTYIHAS (hopMa MPETOCTABICHHUS OT-
BETOB Ha 3aJIaHUs, & IMCHHO:
— IHCHBMEHHO Ha Oymare;
— Ha0Op OTBETOB Ha KOMITBIOTEPE;
—  Ha0Op OTBETOB C UCIOJIH30BAHUEM YCIYT' ACCHCTEHTA;
—  TPEICTaBIICHHE OTBETOB YCTHO.
[Iporeypa olleHUBaHUS PE3yIbTATOB OOYUSHHSI MHBAIH/IOB 110 TUCIUILTHHE MTPEyCMaTpH-
BaeT IpeaocraBieHue nHGopMaiuu B hopMax, alanTHPOBAHHBIX K OTPaHUYCHUSIM HUX 370POBbS U
BOCIIPHSTHS HHPOPMAIINU:
JUJist U1 ¢ HapyIIEHUSIMH 3PCHHSL:
— B (hopMe 3IEKTPOHHOTO JIOKYMEHTA;
— B Ie4aTHOU (opMe YBEITUUCHHBIM IIPH(PTOM.
J1Jist JIU1] ¢ HApYIICHUSIMU CITyXa:
— B (hopMe 3IEKTPOHHOTO JIOKYMEHTA;
— B II€YaTHO# opme.
J1Jist U1 ¢ HApyIIEHUSIMUA OTIOPHO-/IBUTATEIILHOTO amiapara:
— B (hopMe 3IEKTPOHHOTO JIOKYMEHTA;
— B II€YaTHO# opme.
[Tpu HEOOXOAUMOCTH JIJIsl OOYUAIOIIUXCS ¢ MHBAIMIAHOCTBIO MPOIEaypa OICHUBAHUS PE3yJib-
TaTOB O0YYEHHUSI MOXKET IPOBOUTHCS B HECKOJIBKO ITAIOB.

14.3. Conepxanue (poHIa OLIEHOUYHBIX CPEICTB

®OC mnpencraBiger co0OM COBOKYNHOCTh KOHTPOJIbHO-U3MEPHUTENbHBIX MaTepUuasioB
(KM) (Tunossle 3aauu (3aaHusi), KOHTPOJbHBIE paOOThI, TECTHI U Ap.) 1 METOJOB UX MCIOIb30-
BaHUs, MpEJIHAa3HAUEHHBIX JUIsI U3MEPEHMs] YPOBHS JOCTHXKEHHUS CTYJIEHTOM YCTAHOBJIEHHBIX pe-
3ynbTatoB oOyueHus. Tunobie koHTposibHBIE paboThl (KP) u nnnuBuayansHsle 3ananus (13) npu-
BEJICHbl B METOJMYECKUX yKazaHuAX no aucuuiuinHe. @OC mo IUCHUIUIMHE UCHOJB3YETCs MpHU
IIPOBEJICHUH TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOYHON aTTECTAallUU CTYAEHTOB.

[lepeueHp 3aKkpenaeHHBIX 3a JUCHMILUIMHON KOMIETEHLHUH corjacHO padouell mporpaMme
JUCIUIUIMHBI NpuBeaeH B Tabnume 1. O0mue xapakTepuUCTUKU MoKa3aTelleld U KpUTEpUeEB OICHU-

BaHMsI KOMIIETEHIIMN Ha BCEX ATanax MpUBEICHBI B Ta0II. 2.
Ta6auua 1 — [lepedyenb 3aKpenieHHbIX 32 JUCHMILUINHONA KOMIIeTeH M

Jtanbl GOPMUPOBAHUS KOMIIETEH-

TEXHOJIOTHI B CBOeH MPpoGeCCHOHATBHON NeITeIhHOCTH

ANEKTPOHHBIX NMPHOOPOB, CXEM M YCTPOHCTB Pa3IMIHOTO
(YHKIIMOHAJIFHOTO HAa3HAYEHWS B COOTBETCTBUU C
TEXHUUYECKUM 3aJaHUEM C MCIIOJIb30BAHUEM CPEJCTB
aBTOMATU3ALUU IPOEKTUPOBAHUS

Kon DopMyJIMPOBKA KOMIIETEHIUHN
101014
OIIK-7 CIOCOOHOCTb ~ YYMTHIBATH COBPEMEHHbIE TEHICHUUH | JI0JKeH 3HATH:
Ppa3BUTHSA JNIEKTPOHHKH, M3MEPUTEITHLHOM U | — COBpEMEHHbIE TEHIEHIMH pPa3BUTUS
BBIYUCIIUTEIIHON TEXHUKH, nHpopMannoHHbIX | MDDY, u3MEpUTENbHON W BBIYKCIIH-

TEIIbHOM TCXHUKH, I/IH(I)OpMaIII/IOHHLIX

IIK -1 CIOCOOHOCTh  CTPOWTH HpocTedmne (U3NUECKHe ¥ | TEXHOJOTHHA B CBOCH MPOQECCHOHATH-
MaTeMaTHYeCKHe MOJIEN MPHOOPOB, CXEM, YCTPOHCTB M | HOW JACATEIHFHOCTH;
YCTaHOBOK JNEKTPOHHUKH u HAHODJIEKTPOHUKHU | — MPOCTEHIlINe MaTeMaTH4YeCKHe MoJjie-
pa3muYHOTO (YHKIMOHATBFHOTO Ha3HadeHWsA, a Takke | 11 MDDV u crmocoObl MOCTPOCHUS MO-
HCTIOJB30BaTh CTAaHIAPTHBIE MPOTPAMMHBIE CPEICTBA WX | JEINei AIeKTPOHHBIX YCTPOWCTB,;
KOMIBIOTEPHOTO MOAETHPOBAHUS — OCHOBHBIE PACUYETHBIE COOTHOILEHUS
IIK -5 TOTOBHOCTh  BBINOJIHATH pacdeT U IPOEKTUPOBaHHE | MUl TIEOMETPHUYECKHMX IIOKa3aTeled Hu

AIEKTPOMArHUTHBIX Beanuud MOOYVY;
J0JI7KEeH YMeTh:

— BBIOMpaTh MaTepHaibl IS IPOEKTHU-
poBanust MDDV, mOIB30BATECS H3Me-
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PUTENBHOM W BBIYUCITUTEIHHOM TEXHH-
KOH, MHPOPMAITMOHHBIMH TEXHOJIOTHSI-
MH B CBOeH mNpodecCHOHAIbHON nes-
TEILHOCTH,

— CTPOUTH TPOCTEHIINE MaTeMaTH4e-
CKHE MOJICH yCTpoicTB ¢ MDJY,

— paccUUTHIBATh OCHOBHBIE IMApaMETPHI
1 XapaKTePUCTHKHA TPaHC(HOPMATOPOB H
Jpoccerel ¢ MCIOIb30BAHUEM CHCTEMBI
aBTOMATH3allMd MaTeMaTUYECKUX BBbI-
yrcnennii MathCad;

JIOJI3KEH BJIAJIETh:

— BBIYHCJIMTEILHOW W HM3MEPHUTEIBHON
TEXHUKOU JJIsI MIPOCKTHPOBAHUS U IKC-
MIEPUMEHTATBHOTO HCCIIeTOBAHUS
MDBHY;

— METOJIaMH  pacyera JIICKTPUUCCKUX
ueneil B cucteMe MathCad;

— MeTo/laMH NpoeKkTupoBaHusi MDDV B
COOTBETCTBHH C TEXHMYECKUM 3aJaHHU-
€M C HCIOJh30BAaHHEM CHCTEMBI aBTO-
MaTH3aI[Ud MaTEMAaTHYECKUX BBIYUCIIE-
uuii MathCad; wMeromukoil 3Kcrepu-
MEHTAJIBHOTO HCCIICIOBAHMS IapameT-
POB ¥ XapaKTEPUCTHK TpaHChopMaTo-
pOB.

Taﬁ.]'ll/llla 2 — Oﬁmue XAPAKTEPUCTUKHA nokasarejiei u KpUTEpUEB ONCHUBAHUS KOMIIeTEHLIMI 10 dTanam

Iloka3aTesin U KpuU-
Tepuu

3HaThL

YMmeThb

Baagern

OTtan4HO (BBICOKMIi
YPOBEHb)

O6nanaeT GakTHICCKUM U TEO-
[PCTUYCCKHUM 3HAHUCM B IIPEC-
nenax u3ydaeMoit 001acTH ¢
IIOHUMAaHUEM T'paHULl IPUME-
HUMOCTH

OO0naiaeT Auara3oHoM MpaKkTHye-
CKHUX yMEHUH, TpeOyeMbIX UL
[pa3BUTHSI TBOPUECKMX PELLICHU,
abcTparupoBaHus poodIeM

[KoHTponmpyet paboTy, IpOBOAUT
OLICHKY, COBEpPILICHCTBYET ICHCTBUS]
[paboTHI

Xopouio (6a30BbIii ypo-

3HaeT (aKTbl, TPUHIIIIBL, TIPO-
L1eCChl, OOIIHE TOHATHS B TIpeIe-

(OOnagaeT AMana3soHOM MPaKTHIe-
CKHMX yMEHUH, TpeOyeMbIX UL

Eeper OTBETCTBCHHOCTD 3a 3aBEP-
ICHUEC 3a1a4 B UCCIICA0BaHUN,
npncnoca6m/IBaer CBOC ITOBCIICHUC

(moporoBblii ypoBeHb)

SHAHUAMU

BE€Hb) . [pEIIIeHNsT OTPE/IeIEHHBIX MPOOIIeM
K 0OCTOSITENTHCTBAM B PEIlICHHN
plax H3yHaeMol oGacTi B 06/IACTH HCCIIEIOBAHMS p
npo6iemM
(0613 1aeT OCHOBHBIMU YMEHUSIMU
YnosiersopurenabHo [O6nanacT 0a30BbIMU OOIIMMU A M ’|PaboTaer mpu npsiMom HaOITro/1e-

TpeOyeMBbIMHU JI51 BBITIOTHEHMSI

[POCTHIX 33134

HIH

KoMmnerenuus

Peanun3zanus koMmneTreHIuml

OIIK-7

OIIK-7: cnoco0HOCTh YYMTHIBATH COBPEeMEHHbIE TeHIEHIUH PA3BUTHS JIEKTPOHUKH, H3MEPUTEIbLHOM
M BBIYUCJIUTEJIbHOU TEXHNKH, HH(POPMAIMOHHBIX TEXHOJIOTHIl B CBOeil NpodecCHOHATBLHOM 1€ TeJIbHOCTH.

Jns  GopMupoBaHUS KOMIIETEHIIMM HEOOXOAWMO OCYIIECTBUTH PsJl ITarloB.

Oranel  popMupoBaHHA

KOMIIETEHIINY, TMPUMEHSIEMbIC JJIsi 3TOTO BHIBI 3aHATHH, W HCIOIb3yeMble CPEICTBa OLEHUBAHHS IPEICTABICHBI B
tabnmie 3. PopMyaHpOBKa MOKa3aTeNiel U KpUTEPUEB OICHUBAHMS JAHHONH KOMIIETCHITUH MPUBECHA B Tabmuie 4.

Tabuuna 3 — 3tanbl GOpMHPOBAHUSI KOMIIETCHIIMH M HCIIOJIb3YeMble CPeICTBA OLlCHHBAHUS

Coaep:xkaHue ITanoB

pasButusa MOJY, usme-
PUTENBHOM U BEIYMCIIH-
TENILHOM TEXHUKH, H-
(hOpMAaLIIOHHBIX TEXHOJIO-
ruii B cBOEH nmpodeccuo-
HaJIbHOW JISITENbHOCTH

Cocras 3HaTh YMerh Baagern
COBpEMEHHBIE TEHICHIIMI BBIOMpATH MaTEPUAIIBI TSI
p npoexTupoBanust MOV,

MOJIb30BaTHCS U3MEPHUTEIb-
HOM M BBIUUCITUTEIBHON
TEXHUKOW, HH(HOPMAIOH-
HBIMH TEXHOJIOTHSIMH B
cBoel mpodeccHoHATBHOM
JIESATEIILHOCTH

BBIYHCIIUTEHLHON U U3MEPU-
TEeNbHOM TEXHUKOM JU1s IpO-
€KTUPOBAHMS U SKCIIEPUMEH-
TaJIbHOTO UCCIIEIOBaHUs
M3232V
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Buapl 3anaruii

Jlekum, JIP

Jlekium, JIP

Jlexuuwu, JIP

Hcnoun3yemele cpen-
CTBA OICHUBAHUSA

Bamura 1U3; KP, JIP

3ammura 13; KP, JIP

Samura 1U3; KP, JIP

Tadanua 4 — [Toka3aTesau u kpuTepuu ouenuBanus komnerennuu OIIK-7 na aTanax

IlokazaTenu n
KPHUTEPUHU

3HaTh

YMmeTn

Bnanets

OtanyHO (BBICO-
KU YPOBEHB)

TaeT Teoperrueckoe 000CHOBAHHE CO-
BPEMEHHBIX TEHACHIIUHN Pa3BUTHS
MDDV, 060CHOBEIBaET HEOOXOIH-
MOCTh IPUMEHEHUS U3MEPUTETLHON
1 BLIYMCIIMTENBHON TEXHUKHU, HH-
(hOPMAITHOHHBIX TEXHOJIOTHI TIPH
MCCIIeI0BAHUH U TPOEKTUPOBAHUU
MDY

BEIOMPAET MaTEPHAIIBI IS IIPOCK-
TupoBarmsi MDDV, monp3yeTcs
M3MEPHUTENLHOM 1 BEIYUCIUTEIh-
HOW TEXHUKOH, MHPOPMAaITHOHHBI-
MU TEXHOJIOTHAMHU MPU PEIICHUN
TUIOBBIX YIEOHBIX 3a/1a4, MOJKET
HAyIUTh IPYyroro

CaMOCTOSATENEHO NUCTIONB3Y-
€T BBIYHCIUTEINBHON 1 U3-
MEpPUTENBEHON TEXHUKON IS
[IPOCKTUPOBAHMSA U HKCIIC-
[PUMEHTAIBHOTO HCCIIEI0Ba-
HusT MODY; npuHIMaeT
[pemIeHNE O MPaBUIBHOCTH
[pacyeToB M PE3yNIbTATOB
bKCTIepUMEHTa

Xopormo (6a30-
BEII YPOBEHB)

[TosicHsIeT CyTh COBPEeMEHHBIX TCH/ICH-
uil pazsutusa MODY, nensb npume-
HCHUS N3MEPUTEITHHON U BBIYHCIIH-
TeEHOW TEXHUKH, HH)OPMAITHOHHBIX
TEXHOJIOTHIA TIPH MCCIICOBAaHIH U
mpoekTrpoBanud MODY

BEIOMPAET MaTEPHAIIBI IS TIPOCK-
TupoBanusa MDDV, none3yeTcs
M3MEPHUTEILHOM 1 BEIYUCIUTEIb-
HOW TEXHHUKOH, MHPOPMAITHOHHBI-
MU TEXHOJIOTHAMU NPY PEIICHUN
TUITOBBIX YIEOHBIX 33134

CaMOCTOSATENEHO UCTIONB3Y-
T BEIYHCIUTEIHHYIO H U3-
MEPUTEIBHYIO TEXHHUKY IS
[TPOSKTHPOBAHUS U IKCIIC-
[PUMEHTAIEHOTO MCCIIEIOBA-
Hss MDDV

VY noBieTBo-
pUTeIBpHO (TIOPO-
TOBEIA yPOBEHB)

lIMeeT MpeiCTaBIeHUue O COBPEMEHHBIX
TeHIeHIMAX pa3BuTua MOJY, npu-
MEHEHUU U3MEPUTENbHON U BBIYHC-
TUTENHHOM TEXHUKH, HH(POPMAaIHOH-
HBIX TEXHOJIOTHI TPH UCCIIEA0BAaHUN
11 TpoeKkTUpoBaHUU MODY

[Tpn HEMOCpeICTBEHHOM HAOITIO-
TeHnH BBIOMpAeT MaTepuansl I
poektupoBanusd MODY, mone3y-
€TCSl I3MEPUTEIIHHON 1 BBIYHCIIHU-
TENBHOW TEXHUKOH, HHpOpMAaIH-
OHHBIMH TEXHOJIOTHSIMH TIPH pe-
[IIEHUY TUIIOBBIX YYEOHBIX 33124

[Tpu npsimoM HaOOAEHUN
MO0JIb3YETCS BEIYUCIUTENb-
HOW 1 U3MEPUTEIbHOU TEX-
HUKOM JUIsl IPOCKTUPOBAHUS
1 SKCIIEPUMEHTAJILHOTO
uccienoBanust MOOY

° Komnerennus ITK-1

MK-1: cnoco0HOCTH CTPOUTH MpocTeiiune pudnyeckne u Mmaremarudeckue moaeau (MM) npu6opos,
cXeM, YCTPOMCTB M YCTAHOBOK 3JI€KTPOHUKHU M HAHOIJIEKTPOHMKHU Pa3IU4YHOr0 (PYHKIHOHAIBHOI0 HA3HAYEHUS,
a TaK’Ke UCNO0Jb30BATh CTaH/apPTHbIE POrPAMMHbIE CPeICTBA UX KOMIIBIOTEPHOI0 MO/IeJIUPOBAHUS .

Hdns  opmMupoBaHUs KOMIETEHIIMM HEOOXOJAMMO OCYIIECTBUTH PSAJl ITAaIoB.
KOMIIETEHIINY, MPUMEHsAEMbIE IJI1 3TOTO BUIbI 3aHATHI, U HCIIOJIb3yEMbI€ CPEACTBA OLICHUBAHUS IPEJCTABIEHBI B
Tabnuie 5. PopMyIHpOBKa MOKa3aTeNiel U KPUTEPHUEB OIICHUBAHUS JJAHHONH KOMIIETSHITUH NPUBEIeHa B Tabmuiie 6.

Taﬁ.lmua 5 — Oransl (l)OpMHpOBaHI/Iﬂ KOMIICTCHIIUHA M HCITOJB3YEMbIC CPEACTBA OLICHUBAHUSA

Oranel

(dbopmupoBaHus

CocraB 3HATD YmMmern Baagern
MPOCTEHIIME MaTEMaTHYC- CTPOUTH MPOCTEMIIINE MaTEMA: METOIaMU pacyeTra dJISKTPHU
Conep:xanue ckre Moziet MDDV u P P . P " P
3TANOB CHOCO6LI IOCTPOCHHS MOJIC TUYCCKUC MOICIIN yCTpOI/ICTB C MCCKUX LICIICU B CUCTEMC
0 p S MY MathCad
iTeli SJIEKTPOHHBIX YCTPOHCTB
Buabl 3ansTuii 113, CPC 113, CPC 113, CPC

BaHHUSA

Hcnoun3yemsble
CpeAcTBa OLeHHU-

KP, 3amura 13, JIP

KP, 3amura 13, JIP

KP, 3amura U3, JIP

Tabéuuna 6 — Iloka3zaTenn u kpurepun ouennBanus komnerennnu IK-1 na sramax

INoka3arean
KPUTEpUH

"
3HaThL

YMmeTh

Biaagern

YPOBEHBb)

MeeT 3HaHuA 0a30BOTO YPOBHS;

OTin4YHO (BBICOKMIi [BBIBOJUT PACUETHBIE COOTHOLIIE-

HUS UII TEOMETPHUYCCKUX U (H-
3UYECKUX Benuua MDDY

3aIIMCBbIBACT MOACIIb JJICKTPpUIC-
CKOI1 1IN, 00BsICHSIET IpaBuiIa
IIOCTPOCHUA MOACIIN

roro

CTpOUT U pemaeT MaTPUIHYIO
MOJ1EJIh DJIEKTPUUECKON LIETIH B
cucreme MathCad; mpuauMaer
[peIeHue o MPaBUIBHOCTH pac-
4eTOB, MOXKET HAYYUTh APY-
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HMEET 3HaHMS IOPOTOBOTO
YPOBHS;
. CTpOHT U perraeT MaTpHIHYIO
Xopouio (0a30BbIii [3aIIMCHIBAET OCHOBHBIE PACYET- [3AIIMCBIBAET MOJEIND JJIEKTpUYE- L
. MOJIEITTh IIEKTPUUCCKOI LIETH B
YPOBEHBb) HBIE COOTHOILICHUS AJISI TEOMET- [CKOM ernu ncreme MathCad
pHYECKUX U (PU3UUECKUX BEIH-
giH MDDV
3amuceiBaeT MM 0a30BBIX Mmac-
CHBHBIX JIEMEHTOB 3JIEKTpUYe- [Tpn HEOCpEICTBEHHOM
YaoBi1eTBOPHUTE/Ib- N IIpu HEnocpeaCTBEHHOM
. |ckux memeit, MDY, dpopmynu- [HAOJIOICHIH CTPOUT U PerIaeT
HO (ITOPOTOBbIii HaOJII0ICHUH 3aIMCHIBAET MO-
PYeT ¥ 3amuchIBaeT 3akoHbl OMa, . MaTPHIHYIO MOAENb HIEKTPHIC-
YPOBEHBb) . |Aenp aneKTpudecKo uenu S
Kupxroda, amekrpoMarHuTHON ckoif e B cucteme MathCad
WHTYKIHH
. Komnerenuus ITIK-5

IIK-5: roTOBHOCTH BBINOJIHATH pacydeT U NPOCKTHPOBAHUE 3JICKTPOHHBIX I[pHﬁOpOB, CXEM " YCTPOﬁCTB
Pa3JIMvIHOr o (l)y]-lK].lPlOHaJIl)HOFO HAa3HA4YCHHUA B COOTBETCTBHH C TCEXHHYECKHM 3aJJaHUEM C HCIOJb30BAHUECM
CPEeaACTB aBTOMATHU3ALIUU IIPOCKTUPOBAHUSA.

Jns

(hopMHUpOBaHUS KOMIICTCHIIMM HEOOXOMUMO OCYIIECTBUTH Psl  ITaroB.

Oranbel  GpopMUpOBaHUS

KOMIIETCHIUH, IIPUMCHACMBIC IJI1 3TOI'0 BHUBI 33H}ITI/Iﬁ, 1 UCIOJIB3YEMBIC CPEACTBA OLCHUBAHUA MMPEACTABJICHLI B Ta6ﬂ.
7. ®opMynupoBKa MoKa3arTeneil 1 KpUTeprueB OLIEHUBAHMS JAHHOW KOMIIETCHIUH NPHUBE/IcHa B TabI. 8.
Tabauua 7 — Iransl popmupoBanns komnerenuuu IK-5 u ucnosb3yemble cpecTBa OlleHUBAHUS

Coaep:xaHue 3TanoB

OTHOIIICHHS JUISI TCOMET-
pUYECKHX TIOKazaTelell u
9NEKTPOMArHUTHBIX BEJH-
gy MDDV

e CocraB 3HaTL YmMmers Baagern
METOJaMH  IPOSKTHPOBa-
Hus MDDY B cooTBer-
paccuMTHIBATE  OCHOBHBIC | CTBHHM C TEXHHYCCKUM 3a-
OCHOBHBIC pacUeTHHIE CO- | MapaMeTpbl W XapaKTepH- | JaHWEM C UCIIOB30BaHHEM

3aUU
Berunciiennii MathCad

CTHKH TpaHC(HOPMATOPOB U
Jpoccenel ¢ HMCHONb30Ba-
HHEM CHCTEMBl aBTOMAaTH-
MaTeMaTHYECKUX

CHUCTEMBI aBTOMAaTH3AINH
MaTeMaTHYECKMX  BBIUHC-
neanii MathCad; meromm-
KOM 9IKCIEePUMEHTAIBLHOTO
HCCIIe/IOBAHUS TAPAMETPOB
U XapaKTePUCTHK TPaHC-

(dhopMaTopoB.
Buabl 3ansaTHii 113, CPC 113, CPC 113, CPC
Hcnoan3syemble KP, 3aumra U3, JIP KP, 3aura U3, JIP KP, 3amwra U3, JIP
CpelncTBa OEHNBA-
HHSA

Taoauna 8 — [Moka3zaTenu u kpurepun oneHuBanus komnerenuuu IK-5 na sranax

IToka3zarenu u
KPUTEPUU

3HaTh

YMmern

Bnaners

OtanyHO (BBICO-
KU ypOBEHB)

[IPAKTHUKE

3anmnCHIBaeT 1 MOSICHSIET OCHOBHBIE
[pacueTHBIE COOTHOILEHUS AJIS T€0-
METPUUECKUX [T0KA3aTeIeH U 3JIeK-
TPOMAarHUTHBIX BeaTuuuH MOJY,
BHAET UX MPUMEHEHNE B HH)KEHEPHOU

[PHCTHKH TPaHC(HOPMATOPOB U

BUJIBHOCTHU pac4€TOB

(CaMOCTOSITENIBHO PaCCUUTHIBAET
(OCHOBHBIE ITApaMETPhI U XapaKTe-

ipocceieif ¢ UCIoIb30BaHUEM
CHCTEMBI aBTOMATHU3aIMN MaTeMa-
Tueckux Beruncienuii MathCad;
AHAITU3UPYET IOTyYCHHBIC PEe3YIIb-
TaThl, IPUHAMAET PEIICHHUE O Mpa-

CaMOCTOSTENBHO MTPOEKTH-
pyer MDY B cooTBeT-
CTBUU C TEXHHUYECKUM 3a]1a-
HHEM C HCIOJIb30BaHUEM
CUCTCMBbI aBTOMAaTHU3allu1
IMATEMATHUYCCKUX BBIYUCIIC-
Huit MathCad, BeITONTHSIET
HKCIIEpUMEHTAJIbHOE HCCIIe-
ToBaHKE MapaMeTpoB U Xa-
[pPaKTEepUCTHK TpaHChOpMa-
TOpOB; aHANN3UPYET MOJTY-
[UCHHBIC PE3YJIbTAThI, IIPU-
HUMaeT pelieHue o pa-
BUIILHOCTH pacyeToB U KC-
IEPUMCHTAJIbHBIX JJAHHBIX

Xoporio (6a30-
BBII YPOBEHB)

3AITMCBIBACT OCHOBHBIC PACYCTHBIC
COOTHOILIEHUS 1JIs1 TEOMETPUUECKUX
[IOKa3aTeNel U 3JIEKTPOMAarHUTHBIX
BeanunH MDY

[PHCTHKH TPaHC(HOPMATOPOB U

(CaMOCTOSTEIBHO pacCcUUThIBACT
(OCHOBHBIC TapaMETPhbI U XapaKTe-

CaMOCTOSTENEHO MTPOSKTH-
pyer MODY B cooTBeT-
CTBHH C TEXHUYECKUM 3a/1a-
HHEM C MCIIOJIb30BaHUEM
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ipocceieil ¢ UCIoIb30BaHUEM CHUCTEMBbI aBTOMATHU3alINN
CHCTEMBI aBTOMATH3aIuK MaTema- MATCMAaTHICCKUX BRIMUCIIC-

N Huii MathCad, Beimonnsier
Traeckux BeranciieHnii MathCad
OKCIICPUMEHTAILHOE UCCIIC-

OBaHNE MapaMETPOB U Xa-
[paKTepUCTHK TpaHChopMa-
TOpOB

VY nosneTBo- [apaMeTphl U XapaKTEPUCTUKU
UTENBHO (HO o [PACYETHBIE COOTHOIICHUA IJIA I'€O- - aHCCI)O MATODOB 1 occeneit ¢ AaBTOMaTHU3allMu MaTEMaTu-
pO o o ep ) MCTPHUUICCKUX MoKa3atejiae v AJIeK- I:: o 3(1)) a ep c CHS aBTo [YeCKUX BBIYUCIICHUN
TOBbIN BCHb 1CIIOJIb30BAHHUEM CHCTEMBI aBTO-
yp TPOMAarHUTHBIX BeTMInH MDDV MathCad, Bimonaser sxc-

[Ipu HEeMOCpEACTBEHHOM
HAOJTIOICHUH TIPOCKTHPYET
MDDV B COOTBETCTBHH C

[Tpu HETTIOCpEACTBEHHOM HAOITIO-
TEeXHUYECKUM 33JJaHUEM C

TeHNN pacCYNUTHIBACT OCHOBHEIE
IMeeT mpencTaBieHne 00 OCHOBHBIX MCITOJIb30BAHUCM CUCTCMbI

MaTH3allH MaTEMAaTHYCCKHUX BbI-

N [IeprMEHTAILHOE UCCIIEN0-
urciiennii MathCad P

BaHME IapaMeTpoB U Xapak-
TepucTuk Tpancdopmaro-
OB

TunoBbie KOHTPOJbHbIE 3aJaHUS
JUis  peanu3alyy  BBILIECNEPEUUCIICHHBIX 3a/ad  OOy4eHHs HCHOJb3YIOTCS CIEIYIOLIUe

MaTepHaIbl:

KouTtpoJbHbie padoThl

Cornacho 1. 8.

BoinosiHeHHe MHAMBUAYAJIbHBIX JTOMAIIHUX 3aJaHUH

Cornacho 1. 8.

Tembl J1a60paTOpHBIX padoT

Cornacho 11.7.

TeMbI NIPAKTUYECKUX 3aAHATHI

Cornacho 1. 8.

Tembl 17151 CAMOCTOSATEILHOI Pa6OTHI

VYrny6neHHoe u3ydeHue JIEKIIMOHHOTO MaTepuaia 1o yueoHomy rnocoouto, BoimonaHenue M31.
KoHTpoJibHbIE BONIPOCHI

1. [IpuBeauTe KIacCUpUKALMIO U YCIOBHBIE Tpaduueckue o6o3HaueHuss MOIY.

2. TlosicuuTe KOHCTPYKTUBHOE UCTIONHEHNE MDY, mpUBEIUTE YCKU3HI.

3. 3anuImmre ¥ MOSCHUTE OCHOBHBIE PACUETHBIE COOTHOIICHUS Il TEOMETPUUECKHX TTOKa3aTesen

MDBOY.

4, HepeqnanTe TEXHUYCCKUC ITOKa3aTeiin 1 Tpe6OBaHI/I${, NpEABABIACMBIC K MArHUTHBIM Ma-

Tepuanam MDDV,

5. HepetmanTe TCXHUYCCKUEC IIOKA3aTcCIu U Tpe6OBaHI/I$I, NPpCABABIACMBIC K 00OMOTOYHBIM

MaTepuaiam MOJYV.

6. 3anumuTe ¥ MOsICHUTE (POPMYJIIBI ISl MOIITHOCTH TIOTEPh B MAarHUTONPOBOJIE U B OOMOTKAX

M3OY.

pa.

7. 3anuiuTe U nosicHuTe Gopmyiy st rabapuTHOM MoHOCTH MDDV,

8. [MosicHuTe pUHIIUTI IeHCTBUS TpaHCPOopMaTopa.

9. Hapucyiite 1 nosicHuTe 3KBUBaJIEHTHYIO cxemy 3amernieHus: N-ooMoTouHoro Tpanchopmaropa.
10. 3anummte u osicHUTe hopMyiTy i Koddduimenrta tpanchopmanmu Tpaachopmaropa.

11. 3anummTe U MOSCHUTE CUCTEMY YpaBHEHHH 0HO(DA3HOTO JBYXOOMOTOYHOTO TpaHchopMaTo-

12. PaboTta Tpancdopmaropa npu CHHYCOUAATHFHOM HAITPSHKEHUH BEICOKOM 9aCTOTHI
13. Pabota Tpancdopmaropa nMpu HECHHYCOUIATHEHOM HANPSKSCHUN

14. PaGora Tpanchopmaropa npu UMITYJILCHOM HalpsKEHUH.

15. TpancdopmaTopsl B OTHOTAKTHBIX KIHOYEBBIX YCTPOICTBAX.
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16. TlosscHuTe HA3HAYCHHWE W BHJI IIETICH BOCCTAHOBJICHHUS MCXOJHOTO COCTOSIHUS TpaHcdop-
Maropa.

17. Apoccenu 3J1eKTpOMarHuTHbIC — Ha3HAYCHHUE U KJTacCH(UKAITHSI.

18. KOHCTpYKTHBHOE HCIIOJIHEHUE W YCIOBHBIE Tpaduueckre 0003HAUYEHUS JAPOCCEICH dJIeK-
TPOMarHUTHBIX.

19. llpocceny HaChIIEHHS — HA3HAYCHUE U KIIacCU(DUKAITHS.

20. YcnoBHble Tpaduueckre 0003HAUCHHUS, CXEMbI BKIIFOUCHHS U SKCIUTyaTallMOHHBIC Xapak-
TEPUCTUKH JIPOCCEIICH HACHIIIICHUSI.

21. HepeBepcuBHBIC MarHUTHBIC YCHIIUTEIN 03 0OpaTHOM CBSI3U — CXEMBbI BKJIFOUCHHUS U CTaTH-
YECKHE XapaKTePUCTUKH.

22. PeBepcruBHBIC MarHUTHBIC YCUJIMTEIN 0€3 00paTHOW CBSI3UM — CXEMbI BKJIFOUCHHS U CTaTHYe-
CKHE XapaKTEPUCTHKH.

23. MarauTHbIe YCHIIMTENU C BHEITHEH OOpaTHOW CBSI3bI0 — CXEMbI BKIIFOUCHUS M CTaTHYECKUE
XapaKTEPUCTHKH.

24. MarHuTHbIC YCHITUTEIN ¢ BHYTPEHHEH 0OpaTHOM CBS3bIO — CXEMBI BKIIFOUCHHS M CTAaTHYECKUE
XapaKTEPUCTHKH.

25. IIpeoOpa3oBaTesiy 4YaCTOTHI — IPUHIIMIT ACHCTBHSI U CXEMBI BKIIFOUCHHS.

CornacosaHa Ha noptane Ne 11944



