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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokost Ne 77 ot « 11 » 1 2017 1

JIner corjiacoBaHui

Pabouas nporpamma cocTtaBiieHa ¢ yyeToMm TpeboBanuii denepanbHOro rocy1apcTBEHHOr0 00pa3o-
BaTeNbHOTO craHaapTa Beiciiero oopasoBanus (PI'OC BO) nampasnenus 11.03.04 «DnekTpoHuKa U
HAHOAJICKTPOHHUKa» (YPOBEHb OakaliaBpuaTa), YTBEP)KICHHOIO IprUKa3oM MUHHUCTEPCTBA 00pa30oBaHuUs
u Hayku Poccuiickoit Denepanmu ot 12 maprta 2015 1. Ne 218, paccmoTpena u yTBep:KaeHa Ha 3ace/ia-

HUM Kadeapbl QU3NUECKOM MIEKTPOHUKH OT « 11 » 01 2017 r., nporokon Ne 77 .
PazpaboTunkm:

[Tpodeccop kadpeapsr DO / ILE. Tposin
Accucrent kadpeaps @D / B.B. Kapanckui

3aBenyrommii kadeapoi
[Tpodeccop kadpeapsr DO / ILE. Tposin

Pabouas mporpamMma cornacoBaHa ¢ (akyiabTeTOM, IPOMUINPYIONICH U BbIMyCKaomen kaden-
paMu HarpaBJIEHUS MMOATOTOBKH.

Jlexan OOT / A.U. BopouuH
3aB. npoduiupyrouei

kadenpoii [OC) / [L.E. Tposia

3aB. BbIIyCKarOLIEH

kadenpoit [Ip> / C.I'. MuxaJlb4YeHKO
JKCHePTHI:

[Ipencenarenb METOAMYECKOM

komuccuu daxyiabrera DOT / N.A. Yucroenosa

[Ipencenarens METOAMYECKOU
komuccuu kKadenpst [TpD / H.C. Jlerocraen
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1. HEJIU U 3AJJAYN JUCIHUTTJIMHBI

Henbio n3ydeHus JUCIUILINHBI « TBEpAOTENbHAS IIEKTPOHUKAY SIBJISICTCS TPHOOPETEHIE 3HAHUN 10 (U-
3MYECKUM OCHOBAM JICWCTBUS MOIYIPOBOJIHUKOBBIX MPUOOPOB, X AICKTPUUCCKUM XapaKTEPUCTUKAM ISl CTa-
THYECKOTO M JTUHAMHYCCKOTO PEKUMOB paOOTHI, PEaKIIUH MPHUOOPOB HA BHEITHHE BO3ICUCTBHSI, IIPEICTaBIIC-
HHIO TIPUOOPOB B BHJE DJEKTPUUCCKUX MOJEICH, METOIaM SKCIIEpUMEHTAIBLHOTO OINpEACIICHUs MMapaMeTpoB
MOJIEIeH.

3agadveii u3yucHUs] TUCHMILINHBI « TBEpIOTEIbHAS ANICKTPOHUKAY» SBIICTCS MPUOOPETEHUE HABHIKOB U
YMEHHHA B BOIPOCAX MPABHIBLHOTO BHIOOpA BUAA MOIYIPOBOJHUKOBBIX MPHUOOPOB ISl IOCTPOSHUS 3JIEKTPOH-
HBIX CXEM, UCXOMs U3 (YHKIIMOHAIBHBIX 33Ja4, PEIIacMbIX 3TUMHU CXEMaMH, M 00CCIICUYCHHE IPaMOTHOMN 3KC-
TUTyaTaluy TpUOOPOB, MO3BOJISIONUX MAKCUMAIBHO HCITOJIE30BaTh 3AJI0)KCHHBIC B HUX BO3MOXKHOCTH.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OOII

B cooTBeTcTBUM ¢ OCHOBHOIM 00pa3oBaTeIbHON MPOTPaMMON JUCHUIUIMHA « TBEepIOTENbHAS 3JICKTPOHH-
Ka» OTHOCHTCS K 00s3aTelIbHBIM TuCIMIUIMHAM Oa3oBoii wacti (b1.5.15.1).

OcCHOBOH ISl M3YYCHUS AUCHUILIMHBI « TBEpIOTEIbHAS IEKTPOHUKA» SBISIFOTCS KYPCHI: (hU3MKa, MaTe-
pHUAJTBI SJICKTPOHHON TEXHUKH.

OCHOBHBIC TTOJIOKEHHS JTUCIUTLTUHBI JTOJDKHBI OBITh MCIIOJB30BAaHbI B JALHEHIIIEM NPU U3yYCHUU Clie-
JYIOIIMX TUCIUTUINH: (PH3HKa KOHJCHCUPOBAHHOTO COCTOSHHUSI, CXEMOTEXHUKA, HAHOJICKTPOHHUKA.

3. TPEBOBAHUSA K PE3YJIBbTATAM OCBOEHUSA JUCHUIIJINHBI

3.1. U3yueHue AMCHMIUIMHBI HATIPABJIEHO Ha (OPMHUPOBAHHE Yy 0AKAJABPOB CJEAYHIIUX O0OIIe-
KyJbTypHbIX (OK) u npodeccuonanbubix (IIK) koMmnerenumii:

— CIIOCOOHOCTBIO MPECTABIATh aJIeKBAaTHYIO COBPEMEHHOMY YPOBHIO 3HAaHUM HAyYHYIO KapTHHY MHpa Ha
OCHOBE 3HaHMsI OCHOBHBIX MOJI0KEHHH, 3aKOHOB M METOJIOB €CTECTBEHHBIX HayK 1 MateMatuku (OINK-1);

— CIIOCOOHOCTBIO aPTYMEHTHPOBAHO BBIOMPATh U PEaM30BLIBATH HA MPAKTHKE dPPEKTHBHYI0 METOAUKY
9KCHEPUMEHTATILHOIO MCCIICAOBAaHHUS apaMEeTPOB U XapaKTEPUCTUK NMPUOOPOB, CXEM, YCTPOUCTB U yCTAHOBOK
ANIEKTPOHUKHU U HAHOIJIEKTPOHHUKH Pa3IMuHOro GpyHKInoHadbHoro HazHaueHus (MMK-2).

3.2. B pe3yibTaTe M3y4eHHs1 JUCHUILNIMHBI 0aKajlaBp A0JIKeH:

3HATh:

— YCTPOMCTBO, MPUHILIUIT JIEHCTBHUS M OCHOBHBIE TEXHHUYECKHE XapaKTEPUCTUKN OCHOBHBIX KJIACCOB MOJY-
MIPOBOJHHUKOBBIX MPHOOPOB,;

— SKBHBAJICHTHBIE CXEMbI MPUOOPOB, METOABI ONPEICIECHHS U pacueTa apaMeTpOB 3KBUBAJICHTHBIX CXEM,;

— QyHKIMOHAITBHBIE AIEKTPUIECKUE MOJICTH IPUOOPOB U METOJIBI ONIPE/IeNICHHS TapaMeTPOB MOJICIICH;

— METO/bI aHAJTN3a TIePEXOIHBIX MIPOIECCOB;

yMeTh:

— MPOU3BOJIUTH pacyeT MapaMeTpoOB OCHOBHBIX KJIACCOB MOIYIPOBOJHUKOBBIX IPHOOPOB;

— MPaBUJILHO BBIOMPATh 3JIEMEHTHI 3JIEKTPOHHOM CXEMBbI JJIsl PeIIeHHs TIOCTABJICHHOW 3a/1aul C MaKCH-
MaJIbHBIM MCIIOJIb30BaHUEM BO3MOKHOCTEH MPHUOOPOB, 00E€CIIEUNB MPH ITOM BBICOKYIO Ha/IEKHOCTD CXEM,;

— aHANIM3UPOBATh MEPEXOHBIE MPOIECCHl B TBEPAOTEIBHBIX MPUOOpax ¢ UCIOJIL30BAHUEM METOZa 3apsi-
na,

— 3KCIIEPUMEHTAJIBHO ONPENEIISTH IapaMeTPhl TBEPAOTEIBHBIX IPHOOPOB;

BJIA/IETh:

— HaBBIKAMH NPAKTHYECKON pabOThI C TOJYNPOBOIHUKOBBIMH MPUOOpPAMHU M JIEMEHTAMH 3JIEKTPOHHBIX
CXeM;

— MCETOAaMHU SBKCIICPUMCHTAJIBHOI'O HCCJIICAOBAHUA MapaMETPOB U XAPAKTCPUCTUK IMOJTYIIPOBOAHUKOBBIX
npuboOpoB.
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4. OFBEM JUCHUIJIMHBI U BUIbl YYUEBHOUN PABOTHI

OO01mas TpyTI0EMKOCTh JUCITUTUIMHBI COCTABIISICT 4 3aYETHBIE CAUHUIBI
Bua yueOHoii pa6oThl Bcero yacos CeMZCTpM
AyauTopHsble 3aHATHS (BCero) 62 62
B tom uucne:
Jlexiuu 28 28
JlaGopaTopHble pabOTHI 16 16
[IpakTryeckue 3aHATHS 18 18
CamocrosiTejibHAasi padoTa (Bcero) 82 82
B ToMm uncne:
IIpopaboTka JIEKIIMOHHOTO MaTepuana 10 10
[MoxroToBka Kk 1a00paTOpHBIM paboTam 16 16
BrimonHeHNe U 3amyTa HHAMBUAYAIbHbIX 3aJaHAH 10 10
n3-1, N3-2
IMoxroroBka k KOHTpOIBHEIM pabotam KP-1, KP-2 10 10
IToaroroBka u caa4ya dK3aMeHa 36 36
O01mas TpyI0eMKOCTB, Yac 144 144
3auetHble Eqnnnnel TpynoeMkocTu 4 4
5. COAEP)KAHUE JUCLUIIJIMHBI
5.1. Pa3nenbl AMCUMILIMH ¥ BU/IbI 3aHATHH
= SE| S2z|SE s @ -
Ne = S = SE|l&E = opMHpYeMble KOM
i HanmeHoBaHue pa3iesia TUCHUIIHHBI % == ) § g = ; neTeHIHH
= | $8| 8= 25| & (OK, IIK, IICK)
= |8 |3
1. Beenenue, nenn 1 3a1a4n TUCIUTIINHBI 1 - - - 1 OIIK-1, IIK-2
2. | dusnveckre OCHOBHI TBEPIOTEIHHON AIEKTPOHUKH 6 2 - 7 15 OIIK-1, TTK-2
3. [TosrynpoBOTHUKOBEIE THOIBI 4 4 8 13 29 OIIK-1, IIK-2
4. | bunonspusie Tparzuctopsl (BT) 10 8 4 15 37 OIIK-1, TTK-2
5. | lonessre Tpanzucropsr (I1T) 4 4 4 7 19 OIlIK-1, TTIK-2
6. | Tupucropsl 3 - - 4 7 OIlIK-1, TTIK-2
HUTOIo | 28 18 16 46 108
5.2. Conep:xanue pa3ies10B JMCHUILIAHBI (110 JEKIUSIM)
Ne | Hammenoanme Tpyzo- | ®opwmpyembie
w/n pasie1on CopnepxxaHue pa3eion eMKOCTh KOMIIeTeHI[HH
(uac.) (OK, IIK, IICK)
1. Beenenwe, nenu u | Lenn u 3agagn kypca. TpeboBaHuUs kK 00beMy 3HAHHHA 11O TACITH- 1 OIIK-1, TIK-2
3a7a4M AUCIH- winHe. [losrynpoBoAHUKOBEIE TPHOOPHI, KaK 3JIEMEHTHI 3JIeK-
TUTHHBI TpoHHBIX menei (cxem). [IoHATHA, oNpeneneHus: 3IEKTPOHHBIC
yCTpO#CTBa, KOMIIOHEHTHI (ITaCCUBHBIE W AKTHBHBIE), MOJYIPO-
BOJHUKOBBIC TPHOOPEL. OCHOBHBIE PA3HOBHIHOCTH MOJIYIIPOBO-
HHUKOBBIX IPUOOPOB 10 BBITOIHAEMBIM (DYHKIMSIM U TEXHOJIOTHH.
OcHOBHBIE pa3fienbl Kypca JIeKIi. Bkiag oTeuecTBEHHBIX yue-
HBIX B Pa3BUTHE IOJYNPOBOJAHUKOBOW TeXHHKH. CHHCOK peKo-
MEHJIyEMOMU JINTepaTypBhl.
2. | dusuyeckue oc- OyHnaMeHTa bHAS CHCTEMA YPaBHEHUH — OCHOBA aHAJIMTHYIECKO- 6 OIIK-1, TTK-2
HOBBI TBEPJIO- IO ONHCaHMsI CBOICTB IOJYIPOBOIHUKOBBIX MPUOOPOB. AHaH-
TEJILHOM 3JIeK- THUYECKHE BBIpayKeHUs U (pU3MUEcKUil cMbIca ypaBHeHui [lyacco-
TPOHHKH Ha, TIOJIHOTO TOKa ¥ HENPEPBIBHOCTH.
CoOcTBeHHBIE U IPUMECHBIE ITOJYIPOBOIHUKH U UX JIEKTPOIIPO-
BOJHOCTE. KOMIEHCHpOBaHHBIE MOIYNPOBOJHUKU. 30HHAs JHa-
rpamMMa 3THX MaTepranoB. KoHIeHTpaIys CBOOOAHBIX HOCHTENEH
B COOCTBEHHOM M NPHUMECHOM IOJYNPOBOJHMKAX. [loyoxkeHue
ypoBHsi @epMu B HUX. 3aBUCHMOCTb KOHIIEHTPALUH CBOOOHBIX
HOcHTeNell oT Temieparypbl. Pu3nyeckoe 00OCHOBaHUE AMara-
4
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30Ha pabouYMX TEMIIEPaTyp NOJIYNPOBOJHUKOBBIX NpruOopoB. Ilo-
JIYIIPOBOJHUKY B ANEKTPUUECKOM HOJIE.

I'eHepaunst n pekoMOnHaLMs HOcUTeNel 3apsiga. Bunsl renepa-
MM ¥ PEKOMOHMHAIMK: TepMOTeHepaus, (POTOreHepays, Moie-
Bas MOHM3ANNS; peKOMOMHALINS 30HA-30HA, PEKOMOHWHAIIHS Yepe3
PEKOMOMHAIMOHHBIE yYPOBHH, H3JIydaTelbHas M OE3M3IydaTellb-
Hasi peKOMOMHAIIS.

KoHTakTbl ~ METalI-NONyIPOBOAHUK M MOJYNPOBOJHUK-
MOJTYIPOBOJHHK C PA3INYHBIM THUIIOM NPOBOAMMOCTH (p-n Hepe-
X0[).

KonrakT Meramia ¢ moiynpoBomHukoMm (M-m/m) — 30HHas 1ua-
rpaMMa. BeIIpsAMIISIOIUN U OMUYECKUN KOHTAKT. IIpuHnun BbI-
NpSIMIICHHST TOKa HAa KOHTAaKTe M-TI/Il IO SHEPreTHYECKUM JHa-
rpammam. BAX uneanshHoro xonrakra. Jddexr [lotrku. Jnon
IHortku. BAX peansHoro xontaxra IllorTku. Pacmpenenenue
NIEKTPUUECKOTO IOIsI B OOJIACTH TIPOCTPAHCTBEHHOTO 3apsija
(OIT3) ma kontakre M-m/m m mmpuHa OII3. EmMkocts mmona
HotTku. OKxBUBaNEeHTHAs cxeMa U Mozenb anofa llortku. Oco-
6ennoctu nuoaa [llortkn. OMuYeckne KOHTAKTHI M MX CBOWCTBA.

MexaHu3sM 00pa3oBaHHA 3JIEKTPOHHO-IBIPOYHOTO  ITIEpexona
(OAI0). Onpenenenne D/II1. KoHTakTHas! pa3HOCTh IOTECHIIUAIIOB,
€€ 3aBUCHMOCTb OT KOHLICHTPAIUU JIETUPYIOIIEeH MpHUMECH, TeM-
IepaTypsl U UIMPUHBI 3alIPEIICHHON 30HbBl. DHEPreTHYeCKUe ana-
rpammbl DJII1 mpu mpssMoM U oOpaTHOM cMemieHusx. [1oToku
HOCHUTeNell 3apsAf0B M MPUHIMI BeIIpsimieHus Toka D/II1. UH-
KEKIMs U IKCTpakIus Hocurened. KoHIeHTpanus HEOCHOBHBIX
Hocutenel 3apsana y rpanun D11

Mertonsl noxyuernuss DI1: crmaBnenue, nuddys3us, HOHHOE Jie-
THpOBaHUE, dMuUTaKkcHs. [IoHATHE MIaBHOTO M PE3KOro, CUMMET-
puaHOro U HecumMmerpuyHoro JO/II1, TouedHble U IIOCKOCTHBIE
SAIL

3. | Hoxynposoguu-
KOBBIC JTHOJIBI

OKBHBaJeHTHas cxeMa auoja. IlapameTpsl SKBHUBAaJIECHTHOW CXe-
MBI U depeHnnansHOe CONPOTUBICHHE, COMPOTHBICHUE IIO-
CTOSTHHOMY TOKY, CONPOTHBIIEHHE 0a3bl, n1updy3noHHas u Oapb-
€pHas eMKOCTU. 3aBHCHMOCThH IapaMeTpOB SKBHBAJCHTHON cxe-
MBI OT 4acTOThl (Fypey) U1 IMOJOB C TOJCTOM M TOHKOH 0azaMu.
OKBHBAJICHTHAsI CXeMa JH0/a JUI BBICOKHX 9acToT. Ilepexosnbie
IIPOLIECCHl B AMOJAX: BKIIOUYEHUE U NEPEKIIOUYEHUE JUIsI HU3KOIO
YPOBHSI HHXCEKLUH; BKIIOYEHUE M OTKIIOYEHHE ISl BBICOKOIO
YPOBHSI MHXKEKIUH; 3(P(EeKTsl HAKOIUIEHUS M paccachlBaHHUs He-
OCHOBHBIX HocHuTeNel B 6ase quona. [IoHATHE HU3KKX, CPEAHUX U
BBICOKHX YacCTOT. 3aBUCHMOCTH BBIIPAMIISIFOIIUX CBOMCTB Anoja
or 4acTtoThl (fmax). AHanM3 NepexoAHBIX HPOLECCOB METOAOM
3apsja.

Knaccudukanms nuonos. MapkupoBka Auon0B. Bempsmurens-
HbIE JIUOABL: OIPEJEIICHUE, OCHOBHBIE IapaMeTpsl. MIyibcHbIE
JUOABL: ONpefesieHNe, celn(puIecKue XapaKTepUCTHKH, TPHMe-
HeHue. J[Moabl ¢ HAKOIUIGHUEM 3apsjia. Y HUBEPCalIbHbIE JUOJBI,
CBY-nuons!.

CraOuiauTpOHBI: MPUHLUN JACHCTBUS, CXeMa BKIIIOYEHHUS, OCHOB-
Hbl€ MapaMeTpsl, I0CIEN0BATEIbHO-NIAPAUIEIbHOE BKIIIOUEHUE.
TyHHenbHBIE IUOABI: NMPUHLUN JEUCTBUS IO IHEPreTHYECKUM
JuarpamMmaM, MapaMeTpbl, SKBUBAJICHTHAs CXEMa, IPUMEHEHHE.
OOparieHHble IUOBI: NPUHIMUIT JEHCTBHS, NpUMEHeHue. Bapu-
Kambl: NPUHOWN JAEHCTBUS, OCHOBHBIE mapameTpbl. IIprOopbI
OIITORICKTPOHUKH - (POTOPE3UCTOP, CBETOMIYHAIOUIMH HO,
¢doTonno, oNTONAPHI, JIA3ePHl: YCTPOWCTBO, MPHUHIUI JEHCTBH,
OCHOBHBIE NTaPaMETPBI, PEKXUMBI paObOTHI, TPUMEHEHHE.
JlaBuHOMNpoNeTHBIE MO, [UoAbl ['anHa. Mojenu noixynpoBo-
HUKOBBIX JUOJOB: CTaTUYECKas, 3apsioynpasisiemMast.

OIIK-1, ITK-2

4. | bunonspHbie
TPAH3UCTOPHI

Cxema noTokoB Hocutene 3apsaoB B bT. Bayrpennue dusmue-
ckre napamerpsl bT: addexrnBHOCTS SMHTTEpa, KO3 dUIIEHT

10
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(BT)

neperoca, 3QQEeKTUBHOCTh KOJUIEKTOpa. BHemHue mapaMeTps
BT: koadpuument nepenaun toka smurTepa, koddduumeHrt me-
penaun Toka 6as3bl. CBs3b MEXIy BHYTPEHHHMH W BHEIIHHMU
napamerpamMu B BT. Crarmyeckue mapaMeTpbl TpeX PpEXHUMOB
pabotel BT. SIBnenue B BT mpu Gonpmux Tokax. Dddext Momy-
nsmun 6a3el (3¢ dexT Dpnm) u ero ciencteus. [Ipodoit BT. Oco-
6ernoctu mpoboss BT B cxeme ¢ O3. CraTmyeckue XapakTepu-
ctuku BT B cxeme ¢ Ob u O3.

JuHammaeckne xapaktepucTuku bT. O6macTi akTHBHOM paboThI,
peXXrMa OTCEUKHU U HachllieHus. [IpenenbHble peXKUMBI IO TOKY U
HATPSKCHUIO.

Vcunurensneie cBoiictBa BT B cxemax ¢ OB, OO u OK. YacTtot-
Hble napameTpsl bT: npenenpHas yactora KodpQuIUeHTa Tepe-
Jla4 TOKa 3MUTTEpa, MpeAeibHas yacToTa KoddduureHra nepe-
Jayd TOKa 0a3pl, 'paHMYHAs YacTOTa, MaKCHMalbHas 4acToTra
reHepanuu. 3aBUCUMOCTh 3D PEKTUBHOCTH SMHTTEPA, KOIPPHIIu-
€HTa mepeHoca, KodQPHUIUEHTOB epeadn TOKa SMUTTEPA U TOKa
6a3blI OT YaCTOTEHI.

ITepexomnbie mponeccel B BT mis Brmouenus ¢ Ob u 0O3. Xa-
PAKTEPUCTUKHN MEPEXOIHBIX MpoueccoB: t;, t., thace, toms baon oo
OmnwmcaHue MepexoaHBIX POIECCOB METOIOM 3apsa.
TemneparypHble 3aBUCUMOCTH JUHAMHUYECKHX XapaKTEPHCTHUK.
3aBUCHMOCTh KOA(QHIIMEHTOB Nepelaui TOKOB IMHUTTEpa U 0a3bl
ot Temneparypsl. TepmocradbunbHocTh cxem ¢ Ob u 03.
Omnucanne BT kak nuHEHOTO YeThIpexnoitocHuka. Cucrema y-,
z- u h- mapamerpoB. Cxemnl 3ameruenus BT B y-, z- u h-
mapameTpax. [lepexoa OT oHOW CHCTEMBI TAPaMETPOB K APYTOM.
Cwmbicn h-mapamerpoB. B3aumocssi3p h-napamerpoB ¢ ¢usuue-
ckumu napamerpamu BT. Pacuer h-napamerpoB no ¢usnueckum
napamerpam BT wu Haobopor. Mertoasl omnpexaeneHus h-
apaMeTpOB.

®duznyeckas dSKBUBaJIEeHTHas cxemMa bT. DKBUBaJeHTHas cxema
BT ¢ Ob u OD s HU3KUX 4acTOT. DKBUBajeHTHas cxema bT
Juid BbICOKUX 4acToT. Ilapamerprl skBuBasieHTHOU cxembl BT.
3aBucumocts napamerpoB BT ot I,, T u U,. II-o6pa3nas u ru-
OpHHast SKBUBAICHTHBIE CXEMBI.

Mormnsie BT. CoctaBHO# TpaH3ucTop (TpaHsucTop JlapiauHrTo-
Ha). JlaBuHHBIN TpaH3ucTop. OTHONEPEXOIHBIH TPaH3UCTOP.
Wmxekunonnsrii tpansuctop. |GBT-tpansuctop. Mogmenu BT:
D6epca-Moina, 3apsimoynpasisiemas. Lllymer B BT: onpenenenue
IrymMa, BUIBI ITYMOB, X 3aBHCUMOCTB OT 4acTOTHI, |5, U,.

5. | oneBbie TpaH3u-
cropsl (I1T)

[T ¢ ynpasnsomum p-n nepexogom. Ycrpoiictso IIT. [punuun
neiictBusi. SIBnenue orceuku kaHana, Uogre. IIpuaunbl, npuBoas-
ye K OTceuke Toka u npupamenus toka. [Iponeccel B IIT mocne
OTCEUYKH INpUpalleHuss Toka. KauecTBEHHBIM BHJ BBIXOIHBIX
BAX. Pacuer Borxonusix BAX IIT ¢ ynmpaBisiomuM mepexo oM.
ITepenatounas xapaktepucthka. OCHOBHBIE XapaKTEPUCTUKU
YCHUIIMTENBHOTO PeXXUMa: KpyTH3HA, BHYTPEHHEE CONPOTHUBIICHNUE,
K03(D(DULIMEHT YCUIICHHUS 110 HAPSDKEHHIO. DKBUBAJICHTHAsI CXeMa
IIT ¢ ynpaBnsaronum nepexonoM. I'panudHasi yacTora, KpUTEpUi
rpaHnyHON yacToThl. Cxemsl 3amemenus 1t HY u BU mgins tpex
cxeM BkiroueHus [1T.

IToneBble TPaH3UCTOPHI C U3OJUPOBAHHBIM 3aTBOPOM U MHIYLH-
poBanHbIM KaHanoM (M/III-tpan3ucrop). Ycrpoiictso. [Ipunimn
neiicteusi. Hampsokenue Uy, KauecTBeHHBIM BHI BXOJHBIX U
BoixogHblx BAX MUII-tpan3ucropa. [lepenaTounas xapakrepu-
cTHKa. PacueT BBIXOIHBIX CTAaTHYECKHX XapakTepucTHK. OCHOB-
HBIE TTapaMETPhl YCHIINTENFHOTO U KITIOYEBOTO PEXUMOB PaOOTHI.
Ilepexomnbie mporeccel. KommnemenTapHas mapa. DKBHBaJCHT-
Has cxema. Mogenu MII-Tpan3ucropa: [uHaMuueckass MOJIEIb
Manoro u Oomnpmioro curHaioB. CTaTWdeckas W JAWHAMHYECKAs
mojenb MomHbIx I1T.

IlosieBbl€ TPAH3UCTOPBI ¢ U30JUPOBAHHBIM 3aTBOPOM U BCTPOEH-

OIIK-1, ITK-2
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HBIM KaHAJIOM. Y CTPONCTBO, MIPUHIHUI JICHCTBHS, SKBHBAJICHTHAS
cxema. CeMeHCTBO BBIXOAHBIX CTATHYECKHX XapaKTepUCTHK. [le-
penarouHble XapakTepucTUKH. OTin4ne TpaH3UCTOpa CO BCTPO-
€HHBIM KaHAJIOM OT IpuOopa ¢ MHIYIHPOBAHHEIM KaHAJIOM.
TpaH3UCTOPHI C N-KaHAJAMH ¥ CAMOCOBMEIICHHBIMH 3aTBOPAMHU.
[TapaMeTpsl U XapaKTEePUCTHKH TPAH3UCTOPOB C KOPOTKUMH Ka-
HaJaMU. Pa3sHOBHAHOCTM TOJEBBIX TPAH3UCTOPHBIX CTPYKTYP
CBUC. OcobGeHHOCTH TOJEBBIX TPAH3UCTOPOB C YIPABISIOMIAMHA
IepexogaMi B HMHTETPAbHOM HCIIONHEHWH. [lapasuTHas CBS3b
MEXAY JJIEMEHTaMHU 4epe3 IMOTyH30JIMPYIONYIO MOJUIOKKY. WH-
terpanbHble cxembl Ha [ITIIl Ha ocHOBe apceHHMIa TayUTHA.
HEMT-Tpan3ucTopsl.

Tupuctopst OOmme ceneHust o tupucropax. Knaccudukanus u ycioBHO- 3 OIIK-1, TITK-2
rpaduyeckue 0003HaYCHUS] THPUCTOPOB. Y CTPOHCTBO M MPHUHIIMIT
JEUCTBUS. OUOJHOrO THpUCTOpa. TpHONHBIM HE3anUpaeMbId TU-
pucrop. Tpuonusii 3anupaemslii Tupuctop. CUMMETPUYHBIE TH-
puctopst. pdexrer dU/dt u dl/dt. OcHoBHBIE TTapaMeTpsl THPH-
CTOpoB. MapKupoBKa THPHUCTOPOB.

5.3. Pa3zgennl TUCHMIVIMHBI U MEKIUCHUIIMHAPHBIE CBA3H C oﬁecneanamumMn (l'[pe)lbl-

AYIHMMH) U 00ecneYnBaeMbIMHU (IMOCJIeTYHOIIHMH) TUCHUIIHHAMHU

Ne Ne pazgesioB 1aHHOM AUCHUILINHBI, I KOTOPBIX HE00X0MMO
Ne Haumenonanue obecneduBalomux u3ydeHue odecneyuBaOMMX (MpeablIyLINX) U 00ecniedYuBaeMbIX
(npeaplaymiux) U odecrneYnBaeMbIX
n/n (HOCICAYIONIHX) AHCIHILTHH (mocjeAyOnux) IMCHUIINH
y 1 | 2 | 3 [ 4 | 5 [ 6 [ 7
IpenmecTByONHE THCHUIIJIHHBI
1. | ¢usmka + + + + + + +
2. | Marepuabl AIEKTPOHHON TEXHUKH + + + + + + +
Hocaeaywomue TMCHUIJINHBI
1. | du3MKa KOHIECHCHUPOBAHHOTO COCTOSIHUS + - + + + + +
2. | cxeMOTeXHHKa - - + + + + +
3. | HaHOANEKTPOHUKA + + + + + + +
5.4. CooTBeTCcTBHE KOMIIETEHIUH, (POPMHUPYEMBbIX NPU M3YYeHMH AUCUMIUIMHbI, © BHI0B
3aHATHH
Mepeyens Buasl 3ansaruii
. DopMbI KOHTPOJISI
KOMIIETeHIM i J 3 JIP CPC
Omnpoc Ha TeKIUIX. 3allnuTa HHANBHIYAIEHOTO 3aJaHMs. 3allIuTa OTIe-
OIIK-1 + + + + TOB IO MPAKTUYCCKUM 3aHATHSM. 3alllHTa OTYETOB MO JTA00PaTOPHBIM
pabotam. OtieHKa 32 KOHTPOJIEHYIO padoTy.
Omnpoc Ha TeKIUIX. 3allnuTa HHANBHIYAIEHOTO 3aJaHMs. 3alIuTa OTIe-
I1K-2 + + + + TOB IT0 MIPAKTUYECKUM 3aHATHIM. 3alUTa OTIETOB IO JTa0OPaTOPHBIM
pabotaM. OnieHKa 3a KOHTPOJIBHYIO paboTy.
6. METOJIbI U ®OPMbI OPTAHU3ALINN OBYYEHHUA
TexHnogorun HHTEPAKTUBHOI'O 06yqemm IPU PasHbIX (l)OpMaX 3aHATHH B Yacax
DopMmblI Jexuun (dac) IpakTuueckue | JlaGopaTtopHbie Beero
MeToabl 3aHsITHA (Yac) pa6oTsl (4ac)
Paboma 6 komanoe 4 4 8
Onpoc na nexyusx 6 6
HToro uHTEpaKTUBHBIX 3aHATUN 6 4 4 14
7
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7. JABOPATOPHBIN IPAKTUKYM

N Nflcl) a:ﬁiiif Tematnka 1a60paTOpHBIX padoT efal:c);i(;; Kommerexuun
n/m | MM PATOPHLIX P OK, TIK, TICK
HbI (uac.)
1 3 OmnpeneneHre BpeMeHH BOCCTAHOBJICHUS OOPaTHOTO COIPOTHB- 4 OIK-1, [TK-2
JICHUsI 1oz
2 3 HccnenoBanne BOJIBT-eMKOCTHBIX XapaKTEPUCTUK IIOJYNIPO- 4 OIK-1, [TK-2
BOJIHMKOBOT'O JINO/1a
3 3 HccnenoBanue BOJIBT-aMIIEPHOW XapaKTEPHCTHKH IIOJYNIPO- 4 OIIK-1, [TK-2
BOJIHMKOBOT'O JTNO/1a
4. 4 bunonspHble TPaH3UCTOPBL: CTATUYECKHUE XapaKTepucTuku bT 4 OIIK-1, ITK-2
5. 4 bunonsipHble TpaH3UCTOPBL: Uccaer0BaHue MomHoro bT 4 OIIK-1, TTK-2
6. 5 IlosieBbIE TPAH3UCTOPEI 4 OIIK-1, TIK-2
W3 npeanaraemoro nepevHs 1a00paTopHBIX PaOOT CTYIAECHTHI BBITOIHSIIOT 4 paboOTHI.
8. IPAKTUYECKHUE 3AHATHUS (CEMUHAPBI)
: N pasnena TemMaTnka NpaKTHYECKUX 3aHATHIA efa?c);i(;; Kommetexuun
n/n | JMCUMILTHHBI P (uac.) OK, IIK, IICK
1. 2 DH3HNYECKUE OCHOBBI TBEPAOTENBHON IEKTPOHUKH 2 OIIK-1, TIK-2
2. 3 Pacyer napameTpoB NOTyNpOBOAHUKOBBIX JUOIOB 2 OIIK-1, TIK-2
3 4 CxeMBbl BKITIOUCHHS U PEXHUMBI pabOTHl OMIOISIPHOTO TPAH3H- 2 OIK-1, [TK-2
cTopa
4. 4 PacueT BHYTpEeHHUX apaMeTPOB OUIONISIPHOTO TPAH3UCTOPA 1 OIIK-1, TIK-2
5. 4 PacueT BHENTHMX NapaMeTpoB OUTIOJISIPHOTO TPAH3UCTOPA 1 OIIK-1, TIK-2
6. 4 D¢ dext Dpau B OUIOISPHBIX TPAH3UCTOPAX 1 OIIK-1, TIK-2
7 4 OmnpeneneHue MalOCHTHAIBHBIX IIApaMETPOB OHIOISIPHOTO 1 OIIK-1, TIK-2
TpaH3UCTOpa
8. 5 Pacder napameTpoB NONEBBIX TPAH3UCTOPOB 4 OIIK-1, TIK-2
9. 3 KP-1. PacueTr mapamMeTpoB NOJyNIPOBOAHUKOBBIX JUOLOB 2 OIIK-1, TIK-2
10. 4 KP-2. PacueT napameTpoB OMIOISPHBIX TPAH3HCTOPOB 2 OIlK-1, TIK-2
9. CAMOCTOSTEJIBHAS PABOTA
Ne Ne paznena TeMaTHKa caMOCTOATEIbHOI PadoThI Tpyno- KomnereHuuu KoHTpoJsb BbINOJI-
€MKOCTh
n/n | AMCHUNJIMHBI (Oemanuzauus) (uac.) OK, IIK, IICK HEeHHsl padoThI
1 26 IIpopaboTka JIEKIIMOHHOTO MaTepuaga M 5 OIK-1, [TK-2 Onpoc Ha feKIsX
n.7 pasgena 5.1
2 3.5 ITpopaboTKa IEKIIMOHHOTO MaTepuana Mnpu 5 OITK-1, TIK-2 OT4eTs 0 MpaKTH-
MOATOTOBKE K MPAKTUYECKUM 3aHITHIM YecKHM paboTam
3 3.4 IIpopaboTKka TEKIIMOHHOTO MaTepHana Mmpu 10 OIK-1, TIK-2 PesynbraThl KOH-
MOJTOTOBKE K KOHTPOJIBHBIM paboTam TPOJIBHBIX paboT
4. 3-5 IToaroToBKa K 7a60paTOpHBEIM paboTam 16 OIIK-1, TIK-2 Oraersi o nabopa-
TOPHBIM paboTam
4 3.4 BI;IHOJ'II:IGHI/Ie U 3alUTa WHIUBHUIYaIbHBIX 10 OIK-1, TIK-2 3amura HBJMBULY-
saganuii N3-1, N3-2 allbHBIX 3aJaHUN

TemaTnka HHIMBUAYAJBHBIX 321aHUIM:
1. PacdeT nonynpoBOIHUKOBBIX IHOJIOB.
2. Pacuer nmapaMeTpoB OUIIOJISPHBIX TPAH3UCTOPOB.

10. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)

HE TIPEIyCMOTPEHO
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11. PEUTUHT' OBASI CUCTEMA JJIAA ONEHKH YCIIEBAEMOCTU CTYJAEHTOB
Taoauna 11.1. bajuibHbIe OlIEHKH JJI51 3J1IeMEHTOB KOHTPOJIS

MaxkcuMaJibHbIIi . MaxkcuMaJibHbII
MaxkcuMaabHBIH
DJIEMEHTBI 6as1 Ha 1-yro KT 0aJ1 32 nepuoj Bcero 3a
4yeOHOM 1eATeJbHOCTH ¢ HAYaJIa ceMecT- 0a1 3a mepuon me:xay 2KT u Ha ceMecTp
y mexny 1KT u 2KT
pa KOHell ceMecTpa
Brimonnenue u 3aIHTa HHAMBHIY- 15 15 30
AJBHBIX 33laHAH
KontpomnsHbie paboThl 10 10 20
3amuTa 1a00paTOPHBIX PadOT 10 10 20
HToro MakcuMyM 3a nepHoOA: 10 35 25 70
Cnava sx3aMeHa (MakCUMyM) 30
Hapacraomum utorom 10 45 70 100
Tab6aunna 11.2. Ilepecyer 6a/1J10B B OLEHKH 32 KOHTPOJIbHbIE TOYKH
BaJuibl Ha 1aTY KOHTPOJILHOM TOYKHU Ouenka
> 90 % ot MmakcuManbHOM cymMMbl OayutoB Ha aaty KT 5
Ot 70% 1o 89% ot MakcuManpHON cyMMBI OasuioB Ha naty KT 4
Ot 60% 10 69% oT MakcuMansHOH cyMMBI OamoB Ha naty KT 3
< 60 % oT MakCHMaJIbHOI cyMMBbI OajutoB Ha jnaty KT 2
Ta6auna 11.3. Ilepecyer cymMmmbl 62/1J10B B TPAAMIHOHHYIO M MEKIYHAPOAHYIO OLIEHKY
Ouenxa (FOC) Hrorosasi cymma ﬁann?B, YYUTBIBaeT yCIENHO Ouenxa (ECTS)
CIaHHBIN IK3aMeH
5 (oTnnyHO) (3a4TEHO) 90 - 100 A (oTIU4YHO)
85-89 B (o4eHb xopoio)
4 (xopomo) 75 _ 84 C (xoporo)
(3auTeHo)
074 D (ynoBiieTBOpHTEIHHO)
3 (yIOBJETBOPUTEIHHO) 65 — 69 ya p
(3a4TeHO) 60 — 64 E (mocpencreenHo)
2 (neynOBICTBOpHTENBHO), Huxe 60 6a110B F (reynoBneTBOpHUTENHHO)
(HE 3a4TeHO)
9
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Bonpochl 1711 MOATOTOBKHU K IK3aMeHY

1. ®ynmaMeHTaIbHAS CUCTEMA YPaBHEHUN TBEPAOTEIHHOU ICKTPOHUKH.

2. CoOCTBEHHBIC, IPUMECHBIC U KOMIICHCUPOBAHHBIE TTIOJTYIPOBOIHUKHY.

3. l'eHepanus u peKOMOMHAIUS HOCUTEIICH B IMOYIPOBOTHUKAX.

4. KoHTaKT MeTauI-oJIyPOBOIHHUK.

5. Imox LIoTTKN.

6. OMUYecKre KOHTAKTHI.

7. MexaHu3M 00pa3oBaHmsI dICKTPOHHO-ABIpouHOTro iepexona (D IT).

8. KonTakTHast pa3HOCTh MOTCHIIMANIOB, €€ 3aBUCHMOCTh OT KOHIICHTPAIIMH JISTUPYIOIIEH MPUMECH, TeM-
MepaTyphl U NIMPUHBI 3aMPEIICHHON 30HBI.

9. DHepreruueckue auarpammbl /111 mpu npssMoM 1 0OpaTHOM CMEIICHUSX.

10.
11.
12.

[ToToku HOCHTENEH 3apsAA0B U MPUHITUN BRIpsMITeHU Toka D11
Metonst nonyuyenus D/I1: craBnenue, nuddysus, HOHHOE TETUPOBAHKE, DIIUTAKCHS.
[TonsiTHE MIABHOTO U PE3KOro, CUMMETPUYHOTO U HecumMmeTpuuHoro JD/II1, ToueuHble U IIOCKOCT-

uele D/II1.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
. HacrorHele napamerpsl bT.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.

27

Kiraccudukarus auomos.
BrinpsaMurensHble TUOBL.

Bapukansl.

CrabumuTpoH.

TyHHENbHBIN IO,

dotoauo.

Ceeronnon.

Bunonspusii Tpanzuctop (bT): onpenenenne, cXxeMbl BKIIOUEHUS, PEKUMBI Pa0OTHI.
Hpeiidoseiii 1 6e3apetidoorii BT.
Cxema notokoB Hocutenel B BT.
Bryrpennune mapametpst bT: v, oy, a*.
Buemnue napamerpsl bT: a, B.
Cratnueckue xapaktepucTuku bT.
YcunurensHele cBoiicta bT.

OxsuBasieHTHast cxema bT.

BT kak wetpipexnomtocHuk. Crucrema y, z, h — mapametpos.
Mounsie BT.

JlaBunHBIM BT.

OpHonepexoHbIN TPAaH3UCTOP.

WHXEKINOHHBIN TPpaH3UCTOP.

IIyms! B BT.

Mouens D0epca—Moriia.

Knaccudukarus n mapkuposka bT.

[Toneswie Tpanzuctopsl (I1T): onpenenenne, BUIBL.

[T ¢ ynpasisiromum nepexoaom u 6apbepom LoTTky.

IIT ¢ vHAYIMPOBAaHHBIM U BCTPOCHHBIM KaHAJIOM.
Kommnemenrtapnas napa. [lapamerpsi IIT. JlocTouHCTBA U HETOCTATKHU.
Bepruxansnsiit MIII-Tpan3ucrop.

IITHI.

HEMT.

Tupucropsl: onpeaeneHne, BUABL.

ITpunun aefcTBUSA AMOIHOTO TUPUCTOPA.

TpuoaHsIil THPHCTOP.

CHuMMeTpUYHBINA THPUCTOP.

10
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12. YHEBHO-METOJUWYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHHUE JIUC-
HUITIMHBI

12.1 OcHoBHas JuTepaTypa

1. CmupnoB 10.A., Cokonos C.B., TutoB E.B. ®u3udeckre 0CHOBHI 3JICKTPOHUKA. — YUeOHOE TTOCOOHeE.
— CII6.: Jlansb, 2013. — 560 c. — [3nekTponHbIi pecypce]. — https://e.lanbook.com/book/5856

2. lllanrun, A. C. TBeproTenbHbIe MPHOOPHI U yCcTpoiicTBa: YueOHOe mocobue [IneKTpoHHbIH pecype] /
Manrun A. C. — Tomck: TYCVYP, 2012. — 156 c. — Pexxum gocrtyma: https://edu.tusur.ru/publications/2438

12.2 lononHUTEIBLHAS JIUTEPATYPa

1. Tposiu ILE. TBepmoTensHas 3JeKTpoHHKA. — YdueOHoe mocoone. — Tomck: TYCVYP, 2006. — 321 c. (48)

2. 'aman 3.1. ®usmnka moIympOBOAHUKOBEIX MPUOOpPOB: YdeOHoe mocobme. — Tomck: Wzn-so HTIL,
2000. — 426 c. (45)

3. Bukynua .M., CradeeB B.M. ®usnka nomynpoBoJHUKOBEIX pubopoB. — M.: CoB. paguo, 1990. —
264 c. (21)

4. Kpytsakosa M.I"., YapeikoB H.A., IOnun B.B. IlonynpoBoaHnKOBBIE TPHOOPHI B OCHOBBI HX MPOCKTH-
poBanus. — M.: Paauo u cBs3b, 1983. — 352 c. (6)

5. NaceiakoB B.B., Ynpkun JLK. [omymnpoBogaukoBeie mprubopsl: YueOHUK At By3oB. — CII6.: Jlans,
2006. — 480 c. (98)

6. 'yptoB B.A. TBepaoTenbHas a7eKTpoHuKa: YueoHoe mocodue. — M.: Texuochepa, 2005. — 408 c. (88)

7. TBepmoTenbHast SIEKTPOHHUKA: ydeOHOe rmocooue s By30B / J. H. Boponkos [u ap.]. — M.: Akane-
mus, 2009. — 317 c. (4)

12.3 YueOHo-MeTOANYECKHE MOCOOUS U IPOTPAMMHOE 00ecTieYeHne

1. Tposia ILE. TBepnorenbHast SIeKTpOHHUKA. Y 4eOHO-METOAMYECKOE ITOCOOHE M0 ayIUTOPHBIM MPaKTH-
YeCKHMM 3aHATHAM M CaMOCTOSTENbHOM padote. — Tomck: TYCVYP, 2007. — 76 c. (47)

2. Kuransckuii A.A. TBepaoTenbHas dIeKTpoHUKa: MeTonnveckue yKa3zaHus 10 BBITIOJHEHUIO Jabopa-
TopHbIx paboT. — Tomck: TYCVYP, 2007. — 59 c. (29)

12.4 Ba3bl naHHBIX, HHGOPMALMOHHO-CIPABOYHbIE H NOMCKOBBIE CHCTEMBI

1. O6pa3oBarenpHBII TOpTaN B CBOOOAHOM noctyne: «Du3nka, XWMHUS, MaTeMaTHKa CTyICHTaM H
mkossHIKaM. O6paszoBatenbHblil mpoekT A.H. Bapruna» — Pexum moctyma: http://www.ph4s.ru/

2. «EnuHOE OKHO JIOCTyma K 00pa3oBaTeNIbHBIM pecypcam» [DIeKTpOHHBIH pecypc]: uHpOpMaIMOHHAS
cucteMa. — Pexxum pocryna: http://window.edu.ru/

3. «eLIBRARY.RU» [DnexTpoHHblli pecypc]: Hay4uHas >JeKTpoHHas Ombimoreka. — Pexxum mocrtyna:
http://elibrary.ru

4. «Hayuno-o0pazoBarenbHbiii mopran TYCYP» [DnekTpoHHBIH pecypc]: HaydHO-0Opa3oBaTelbHBIN
nopTaj yHuBepcuTeTa. — Pexum foctyna: http://edu.tusur.ru/

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE IUCHUIIJIMHBI
13.1 O61ue TpedOBaHUA K MATEPHAIbHO-TEXHMYECKOMY 00ecredeHH 0 TN CUUTILTHHBI

13.1.2 MaTtepuajbHO-TeXHUYECKOE o0ecneyeHue sl JeKIUOHHBIX 3aHATHI

J1nis ipoBeICHUs 3aHATHI JIEKIIMOHHOT'O TUTIA, IPYMIOBBIX U WHAWBUAYAILHBIX KOHCYJIBTAIMN, TEKYIIETO
KOHTPOJIS M TPOMEKYTOYHOH aTTECTALMU HCIOJB3YeTCs ydeOHas ayAMTOpHUs, C KOJHUYECTBOM IOCAIOYHBIX
MecT He MeHee 60, 00opymoBaHHAas TOCKOW U CTaHIapTHON y4eOHOM MeOenbro. IMeroTest HarsiiHbIe TOCOOHS B
BHUJIC TIPE3CHTANMH MO JEKIIMOHHBIM Pa3/ieliaM JTUCIUTUIHHBI.

13.1.2 MaTtepuajibHO-TeXHHYeCKOe o0ecniedeHue ISl MPAKTHYECKUX 3aHATHH
Jns mpoBeieHus IPAaKTHYECKUX (CEMUHAPCKHX) 3aHATUH MCIONIB3YeTCsl ydeOHas ayIUTOpHs, C KOJIHJe-
CTBOM II0CaJJOYHBIX MecT He MeHee 30, 000pyToBaHHas JOCKOW U CTaHIAPTHOW y4eOHOI MeOebio.

13.1.3 MaTepuajbHO-TEXHHYECKOE 00ecneueHue sl JJa60paTOPHbIX padoT

st mpoBesieHns1 TabOpaTOPHBIX 3aHATHH UCTIONb3yeTcs: «JlabopaTopus TBEpAOTEIbHOM AIIEKTPOHUKH U
MHUKPOBJIEKTPOHUKNY, pacroiokeHHas no aapecy 634034, r. Tomck, yn. Bepmununa, 74, 1 srax, ayn. 1150.
JlaGoparopusi ocHalleHa CIEeIYIOUIMM OOOPYAOBaHMEM: MENOBas JO0CKa, Ja0opaTopHbI cTeH] «DPusnueckue
OCHOBBI AJIEKTPOHUKMY», JabopaTopHbId MakeT «lccmenoBanne BOIbT-aMIEPHON XapaKTEPUCTUKH P-N ITEPEXo-
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na», nabopaTopHelii MakeT «lccieoBaHue BONBT-€MKOCTHBIX XapaKTEPUCTHK IOIYIPOBOJIHUKOBOTO JHUOJAY,
nmabopaTopHbIii MakeT «/3ydeHne nepexoqHbIX MPOIECCOB B MOIYIPOBOIHIKOBOM JHOEY, 1a00paTOPHBIA Ma-
ket «MccnenoBaHne CTaTUYECKUX XapaKTEPUCTHK OUITOJIIPHOTO TPaH3UCTOpay, 1abopaTopHbIi MakeT «lccie-
JIOBAaHUE XapaKTEPUCTHUK MOJIEBOI'0 TPAH3UCTOPA C YIPABJISIONIUM P-N IEPEXOI0OM.

13.1.4 MaTtepuajibHO-TeXHHYeCKOe o0ecniedeHHe IJIsl CAMOCTOSATe/IbHON padoThI

Jlyis camocTosITenbHON pabOThI MCIIONB3YeTCs yueOHasl ay IMTOPUs, pacojIokKeHHas 1o aapecy 634034, r.
Towmck, yn. Bepmmnuna, 74, 2 stax, ayn. 217. CocraB obopyaoBaHus: y4eOHas MeOenb; JTOCKa MarHUTO-
MapKepHas.

13.2 MarepuajibHO-TEXHHYECKOe o0ecreuyeHre TUCIUIIUHBI JUIS JHUI[ ¢ OrPAaHHYEeHHbIMH
BO3MOKHOCTAMH 310POBbH

OcBoenne muctumuinHbl Tuiiamu ¢ OB3 ocyiecTBiseTcs ¢ NCMOMB30BaHNUEM CPEICTB 00ydeHus 00mIero
U CIIEHUATIBHOTO HA3HAYECHMUSL.

[Ipu 00y4eHnM CTYJEHTOB ¢ HAPYLIEHUSIMH CJIYXa [IPEIyCMOTPEHO UCIIOJIb30BaHKE 3BYKOYCHIIMBAIOIIEH
anmapaTypsl, MyJIbTHMEIUIHBIX CPEICTB U APYTUX TEXHUUYECKUX CPENICTB IpremMa/mepenadn yueOHoi uHpop-
MaIllii B TOCTYMHBIX opMax ISl CTYACHTOB C HAPYIICHUSIMH CITyXa, MOOMIIBHOM CHCTEMBI 00ydeHUs A CTY-
JICHTOB C MHBAJIUAHOCTBIO, IOPTATUBHONW WHAYKIIMOHHON CHCTEMBL. YueOHasl ayIUTOPHs, B KOTOPOi 00yJaroTCs
CTYJCHTBI C HapyIICHUEM CIIyXa, 00OpyJ0BaHa KOMIIBIOTCPHOW TEXHUKOM, ayJUOTECXHUKOH, BUJCOTCXHHUKOH,
3JEKTPOHHOM JOCKOU, MYJIBTUMEIUNHON CUCTEMOM.

[Ipu oOyueHnM CTYZCHTOB ¢ HAPYIIEHUSIMH 3PeHUSIMH MIPETYCMOTPEHO HCIOIb30BaHUE B JEKIIHOHHBIX
U y4eOHBIX ayTUTOPUAX BO3MOXHOCTH MPOCMOTpA YAAJICHHBIX OOBEKTOB (HampuMep, TEKCTa Ha JOCKE HIIH
clialija Ha DKpaHe) P TIOMOIIY BUIEO YBEIHMYUTENEH IS yAaIeHHOTO IPOCMOTA.

[Ipu oOy4eHHH CTYIEHTOB ¢ HAPYUIEHUSIMH ONMOPHO-IBHIaTeJHLHOT0 ANMapara HCIONb3YIOTCA alb-
TEpPHATHBHBIE yCTPOICTBA BBOja MH(OpMAIMU M APyrue TEXHUUECKHE CpeICTBa MpHeMa/lepenadn y4eOHOH
nH(GOpPMAIIUU B JOCTYMHBIX (opMax i CTYACHTOB C HAPYIICHUSMH OMOPHO-ABUTATENBHOTO amapara, Mo-
OWMITEHOM CUCTEMBI OOYYEHUS IJIS JIIOIeH C HHBAaJTHIHOCTHIO.

14. ®POHJI OHEHOYHBIX CPEJACTB

14.1. OcHoBHble TpeOOBaHUA K (OHAY OLEHOYHBIX CpPeICTB H MeTOAMYeCKHue
peKoMeHIalumn

@OHIL OLCHOYHBIX Cpe)Z[CTB U TUIIOBBIC KOHTpOJIBHBIe 3aJ1aHus, I/ICHOJ’II:?,YGMBIG JJIs1T OLICHKU C(bOpMI/IpO-
BAHHOCTU M OCBOEHMS 3aKPEIUICHHBIX 34 JUCLUIUIMHON KOMIIETEHIMM IIPU NPOBEACHUM TEKYLIEH, ITPOMEXKY-
TOYHOU aTTeCTAllU IO JUCHUIITIMHE TPUBCJCH B IMIPUJIOKCHHUHU K pa6oqeﬁ mnporpamme.

14.2 TpeOoBanuss Kk ¢(OHAY OLEHOYHBIX CPEICTB /A JHMI € OIPAaHHYCHHBIMH
BO3MOYKHOCTSIMHU 310POBbSI

JI.HH CTYACHTOB C MHBAJIMAHOCTBIO MPEAYCMOTPEHBI JOMNOJHUTCIIBHBIC OLUCHOYHBLIC CPCACTBA, NNEPCUCHDb
KOTOPBIX YKa3aH B TaGJ’II/H_Ie.

Taﬁ.lmua 14 — I_IOHO.]IHI/ITCJ'II)HBIC cpeacrea OUCHUBAHUA Uil CTYACHTOB ¢ MHBAJIUIHOCTBIO

BI/I,Z[I)I JOIIOJTHUTCIIBHBIX OIICHOYHBIX (DOpMLI KOHTPOJISI U OLICHKHU PE3YJIbTAaTOB

Kareropuu cryaeHToB
P ya CpelncTB oOyueHust

TecTbl, NICEMEHHBIE CAMOCTOSTENIBHBIE
C HapyIlIeHUsAMU cllyXa paboThl, BOIPOCHI K 3a4eTy, KOHTpoJbHBIe = [IpenMyIiecTBeHHO MUChMEHHAs IPOBEpKa

paboThI
C HapymeHusMu 3pe- CobecenoBanue mo BompocaM Kk 3a4dery, = IIpenmMymiecTBeHHO ycTHas mpoBepka (MH-
HUS OIIPOC 110 TePMUHAM JTUBHLyabHO)

C HapyumeHUussMU OI1OP- Pemienne JUCTAaHIIMOHHBIX TECTOB, KOH-
HO-ABUT'ATCJIILHOTO all- = TPOJIbHBIC pa6OTI)I, U CBbMCHHBIC CaMOCTO-
rnapara ATCIIBHBIC pa6OTBI, BOIIPOCHI K 3a4YCTy

[IpenmyiiiecTBEHHO AUCTAHIIMOHHBIMU M€-
TOoJaMU

C OTrpaHUYCHUAMU 110 TCCTI)I, IMHUCHbMCHHBIC CAMOCTOATCIIbHBIC HpeI/IMYIlIeCTBeHHO IIpOBEPKA METOAAMMU,
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00IIEME TUIIMHCKIM paboTHI, BOIPOCHI K 3a9€Ty, KOHTPOJBHBIE =~ HCXOJIS U3 COCTOSTHHSI 00yJaromerocs Ha
MOKa3aHUsIM paboTHI, YCTHBIC OTBETHI MOMEHT TIPOBEPKH

14.3 MeroauyecKkue PpeKOMEHIAUMHM 10 OLEHOYHBbIM CpeacTBaAaM ISl JHI €
OrPAHUYEHHBIMU BO3MOKHOCTSAMM 310POBbS

Hns crynentoB ¢ OB3 mpeaycmarpuBaeTca OocTymHast popMa MpeJoCTaBIeHHS 3aJaHuii OLIEHOYHBIX
CpPE/CTB, a UMEHHO:
. B ITIeyaTHOM popme;
. B TIe9aTHOH (hopMe ¢ yBETHMIEHHBIM MIPUPTOM;
. B (I)OpMC QJICKTPOHHOI'O JOKYMCHTA,
. METOOOM YTCHUA ACCUCTCHTOM 3adaHUA BCJ'IYX;
. TIPETOCTABJICHHUE 3a/IaHKs C UCIIOJIb30BAHUEM CYPAOIIEPEBOIA.

CTyI[eHTaM C MHBAJIMAHOCTBIO YBCIMYHUBACTCA BPEM Ha NOATOTOBKY OTBETOB Ha KOHTPOJIBHBIC BOIIPO-
CHI. I[J'Iﬂ TaKUX CTYACHTOB MNPCAYCMATpPUBACTCA HOCTYIIHAA (popMa MpeaoCTaBJICHUA OTBCTOB Ha 3aJaHud, a
HNMCHHO:

OB WN P

. MIICBMEHHO Ha OyMare;
. HabOp OTBETOB HA KOMITBIOTEPE;
. HabOp OTBETOB C UCIOJIL30BAHUEM YCIIyT aCCHCTCHTA,
. TIPEJICTABJICHHE OTBETOB YCTHO.

[Mpouenypa oneHUBaHMs pe3yabTaTOB OOYUYEeHUS] MHBAIMIOB MO JUCHUILUIMHE pelyCMaTpUBAET MPeo-
craBjieHHe HHpOpMANUK B (HOpMax, aaaNTHPOBAHHBIX K OTPAaHUYCHHUSAM HX 3J0POBbSI U BOCHIPUATHS HH(OpMa-
IHH:

B WON -

JUJIst T ¢ HAPYUIEHUsSIMH 3PEHUsI:

B (hopMe BIIEKTPOHHOTO JOKYMEHTA;

B MIeYaTHOU (DOpME YBETUYCHHBIM IIPU(TOM.

JIJIst ML ¢ HAPYIIEHUSIMH CJIyXa:

B (hopMe BIIEKTPOHHOTO JOKYMEHTA,

B IIe9aTHOU (hopme.

JUJIs1 M1 ¢ HAPYIIEHUSIMH OTIOPHO-ABUIaTeILHOIO anmapara:

B (hopMe BIIEKTPOHHOTO JOKYMEHTA;

B IIe4aTHOM hopme.

[Tpn HEOOXOMMMOCTH JUTsi 00YYAIOMINXCSl ¢ HHBAIMIHOCTBIO MPOIIEypa OLICHUBAHUS PE3YIIBTaToOB 00Y-
YEHHsI MOYKET ITPOBOIUTHCS B HECKOJIBKO 3TAIOB.

15. METOANMYECKHUE PEKOMEHJALOWUH 11O OPTAHU3ALIUU U3YUYEHUSA JUC-
HUITTUHbBI

be3 pexomenaanuii.
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1. BBEJJEHUE

®onp onenounsix cpencts (POC) sBiseTCS MPUIOKEHUEM K paboueil nmporpamme yueOHON aAucuuIuiMHbl «TBep-
JIOTENbHAs 3JICKTPOHKUKa» U TPENCTABISET COO0H COBOKYIHOCTh KOHTPOJBHO-M3MEPUTEIBHBIX MaTepHalioB (TUIIOBBIC 3a-
Jaud (3a/1aHKsl), KOHTPOJIBbHBIE PaOOThI U JIp.) U METOJOB MX MCIOJIb30BAaHUs, NpeIHA3HAYEHHbIX JUII U3MEPEHUS YPOBHS
JIOCTHXKEHUSI CTY/ICHTOM YCTaHOBIICHHBIX PE3yJIbTaTOB O0YyUCHHSI.

@®OC no yuyeOGHOI mucnumuinHe «TBepAOTENbHAs AIEKTPOHUKA» HCIOJIB3YETCsl IPU MPOBEICHUH TEKYIEro KOH-
TPOJIsI yCTIEBAEMOCTH U MIPOMEXYTOUHOM aTTeCTalluy CTYICHTOB.

Ilepeuens 3aKpeIICHHBIX 33 IUCHUIUTUHON «TBEpAOTEIbHAS IEKTPOHUKA» KOMIIETCHINH MpuBeIeH B Tabmume 1.

Tabmmma 1 — Ilepedensb 3aKpeTUICHHBIX 32 THCIATIINHON KOMITCTCHITHIA

Kog DopMyJHPOBKA KOMIIETEHUMHU Iranbl GopMUPOBAHUS KOMIIETEHIIUH
OIIK-1 CHOCOOHOCTh TIPE/ICTABIATH AJEKBATHYIO CO- | 3HAMb METOABI aHAIN3a MIEPEXOIHBIX TIPOLIECCOB;
BPEMECHHOMY YPOBHIO 3HAaHUI HAYYHYIO KapTH- | 3HAmb SKBUBAICHTHBIC CXEMBI MPHOOPOB, METOJBI OMpE/Ic-
HY MUpa Ha OCHOBE 3HAHUSI OCHOBHBIX IMOJIOXKE- | JIGHUS U pacyeTa MapaMeTpOB SKBUBAICHTHBIX CXEM;
HUH, 3aKOHOB M METOJIOB €CTECTBEHHBIX HAYK U | 3Hamb YCTPOWCTBO, MPUHIUN JCHCTBUS U OCHOBHBIE TEXHU-
MaTeMaTUKU YECKUE XAPAKTEPUCTUKU OCHOBHBIX KJIACCOB IMOJYIPOBOJ-
[K-2 CIOCOOHOCTh APTYMEHTHPOBAHO BHIOMpATh W | HUKOBBIX IPHOOPOB;

peann3oBbIBaTh Ha TpakTuke 3S((HEKTUBHYIO
METOAMKY SKCICPUMEHTATIBHOTO HCCIICIOBaHUA
MapaMeTpOB M XapaKTEPHCTHK IIPHOOPOB, CXEM,
YCTPOWCTB M yCTAHOBOK JIEKTPOHUKH M HAaHO-
3NEKTPOHUKH PA3IMIHOTO (YHKIIMOHAIGHOTO
Ha3HAYCHUS

yMemb aHAIU3UPOBATH MEPEXOMHBIE IMPOIECCH B TBEPJIO-
TEJBHBIX TIPUOOPAX C UCTIOIB30BAHUEM METO/IA 3apsia;
ymems TIPOW3BOJAWTH pacdeT MapaMeTpoB OCHOBHBIX Kilac-
COB ITOJIYIIPOBOTHUKOBEIX IPHOOPOB;

yMemb SKCIIEPUMEHTAIIBHO OTIPEENIATh TTapaMeTphl TBEPIO-
TEJBHBIX TIPUOOPOB;

61adems HABBIKAMH TPAKTHIECKON pabGoOTHI ¢ MONYIPOBOJI-
HUKOBBIMHU HpHGOpaMI/I " 3JIEMCHTaMU JJICKTPOHHBIX CXEM
e1adems METOJAaMH 3KCIIEPUMEHTAIBHOTO HCCIEIOBAHUS
[apaMeTpoB U XapaKTEPUCTUK IOIYNPOBOAHUKOBBLIX IPH-
60poB.

2. PEAJIM3ALIAS KOMHETEHI.[I/II71
2.1 Komnerennusa OIIK-1

OIIK-2 CNOCOOHOCTh NMPEACTABIATH aeKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHHH HAYYHYI0O KAPTMHY MHpPa Ha

OCHOBE€ 3HAHUSA OCHOBHBIX HOJIO)KQHHﬁ, 3aKOHOB U ME€TOA0B €CTECTBEHHBIX HAYK U MaTeMaTUKH

Hist hopMUpOBaHUS KOMIIETEHIIH HEOOXO0AUMO OCYIIECTBHUTH PsiJi 3TanoB. CojepikaHue 3TarnoB GopMH-
pOBaHUs KOMIETEHIIMHY, BUBI 3aHATHH 1 MCIIONB3yeMbIE CPE/ICTBA OIICHUBAHMS TpeICTaBIeHbI B Tadmuie 2.1.
Tabauua 2.1 — Dranel GopMUpPOBaHUs] KOMIETEHIIMU M UCIIOJIb3YEMbIE CPEACTBA OLICHUBAHUS

TEJIBHBIX TPUOOpPax C HCIOJb-
30BaHUEM METOJa 3apsa

CocraB 3HATD YmMmernb Baagern
Copep:xanue 3Haem METONBI aHANM3a TIepe- | ymeem aHAIM3UPOBATH TIepe- | 6radeem HABBIKAMHU IPAaKTHUE-
JTANoB XOJIHBIX TIPOIIECCOB XOJIHBIE MPOIECCHI B TBEPAO- | CKOH pabOThI ¢ IMOJYNPOBOJ-

HUKOBBIMH TIPHOOpaMHU H dJie-
MEHTAaMH 3JIEKTPOHHBIX CXEM

Buasl 3aHaTui

Jlexumu;
[IpakTHueckue 3aHsATHS;
['pynnoBbie KOHCYNIbTAIIUU

IIpakTHueckue 3aHsATHS;
JlabopatopHbie pabOTHI;
WNHpuBuayansHOE 3ajaHKE;
CamocrosrensHas paboTa

JlaboparopHblie pabOTHI;

Hcnoab3yemsie Omnpoc Ha JeKuny; WnnuBugyansHOE 3aganue | JlabopaTtopHas pabora (3amiu-
cpeacrBa ouenu- | KoHtposbHas pabota; (BbIMIONTHEHNE, O(hOPMIICHHE); Ta);
BaHHUs WnnuBugyansHoe 3aganue | Jlaboparopnas pabora (BbI- | 3auer
(3ammra); TIOJTHEHHE, OpOopMIICHHE)
JlabopatopHast pabora (3amu-
Ta);
3ager

OOmire XapaKTepUCTHKY TTOKa3aTelel U KPUTEPUEB OICHUBAaHUSI KOMIIETEHIIMH Ha BCEX dTanax NnpuBejie-

HBI B Ta0nuLe 2.2.
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Tabmwmma 2.2 — Obmre XapaKTepUCTHKH TTOKa3aTellei 1 KpUTEPHUEB OICHUBAHMUS KOMITCTCHIIUH T10 dTaraM

IMoka3aTenn u KpuTe-
puu

3HaTh

Ymernb

Baagern

OT1iim4HO
(BBICOKMI YPOBEHb)

obOnamaer QakTHYSCKUMH U
TEOPETHYCCKUMH 3HAHUSIMU B
mpenenax u3ydaeMou oOua-
CTH C TIOHUMAaHHEM TPaHUI]
MPUMEHUMOCTHU

obiamaeT Quamna3oHOM IIpak-
THYECKAX yMEHHH, Tpebye-
MBIX JUIS pa3BUTHS TBOpYE-
CKUX pelIeHu#, abCTparupo-
BaHUs MPOOIIeM

KOHTPOJHPYeT paboTy, Tpo-
BOJHUT OLICHKY, COBEpIICH-
CTBYeT JIeHCTBUS pabOTHI

Xopowo
(0a30BbIii ypOBEHB)

3HaeT (HaKThl, NPUHIUIIEL,
MPOIIECCHI, OOIIUE MOHATHUS B
npefenax u3ydaeMoil obusa-
CTH

o0JamaeT JUana3’oHoOM Ipak-
TUYECKUX yMCHUI, TpeOye-
MBIX JUIS PEIICHUS OIpeje-
JICHHBIX TIpo0JieM B 0o0JacTu
HCCIEN0BaHUS

OepeT OTBETCTBEHHOCTh 3a
3aBepIlcHUE 3a7ady B HCCIIe-
JIOBaHUY, TPUCIOCAOIMBACT
CBOE IIOBEJIEHHE K O0O0CTOsI-
TENBCTBAM B PELICHUH MPO-
OneM

YaoBaerBopuTe1bHO
(moporoBbIii ypoBEHb)

oOiaaeT 0a30BBIMU OOIIIMMU
3HAHUSAMU

o0JamaeT OCHOBHBIMH yMe-
HUSIMH, TpeOyeMbIMH ISt
BBITIOJHEHHS TIPOCTHIX 3a/1a4

paboTtaer
HaOJIIO e HNH

Opu  TPSIMOM

dopMynupoBKa MoKa3arenell 1 KpUTEpHUeB OLCHUBAaHUsI JAHHOW KOMITETCHIIUH MTpUBeAeHa B Tabmuie 2.3.

Tabmuma 2.3 — [loka3aTeny 1 KpUTEPUX OIIEHWBAHUS KOMITETEHITHH Ha 3Tanax

Ioka3aTenu u Kpurte-
puu

3HaTh

Ymern

Baagern

Otiu4HO
(BBICOKHi YPOBEHB)

HOHUMaem CBSI3b MEXIY Ie-
PEXOAHBIMU MponIeCCaMu U
[IOJIYIIPOBOJAHUKOBBIMU  IIPU-
6opamu;

apaymenmupyem BBIOOp Me-
TOJa aHaiM3a MepexoTHbIX
MPOLIECCOB;

ymeem (GU3MYCCKH aHAIHM3HU-
poBaTh IEepEeXOJHBIE HpoIec-
Cbl B TOJYNOPOBOJHHUKOBBIX
npubopax ¢ UCHOIH30BAHUEM
METOZa 3apsiaa;

yMeem MaTeMAaTHYECKH OIIH-
CBIBaTh MEPEXOJHBIEC MPOLEC-
Cbl B TMOJYNPOBOJHUKOBBIX

€c80000HO 61a0eem Pa3HBIMU
crocobamMu  TPEACTaBIECHUS
¢u3nyeckoil mHpopManuu B
rpadUUecKoi U MaTeMaThuyie-
cKkoit hopme;

671a0een HaBBIKAMHU IIPAKTH-
YECKOW paboThl € MONYIpo-
BOJHUKOBBIMU TIPHOOpaMu H

npudopax;
uMmeem TIPEACTABICHUE O Me-
TOJAaxX aHajlu3a MepPexoHbIX
IPOLIECCOB;

MeHTa HeoOxomumoe o00opy-
JIOBaHUE;

YMeem aHAIU3UPOBATH Iepe-
XOJIHbIE TIPOLIECCHl B TIOJIY-
MIPOBOTHUKOBBIX MPHOOpax

npudopax ¢ UCTIOIB30BAHUEM | 3JIEMEHTaMH  JJIEKTPOHHBIX

MeToJ1a 3apsiia cXeM
Xopomo 3Haem TIEPEXONHBIE IIPOLEC- | CaMOCMOsmenbHo hnoobupa- | cnocoben Kaaccuguyupo-
(6a30BbIii ypoBeHbB) Chl B TIOJYIPOBOJAHUKOBBIX | em ¥ TOTOBUT JUIS 3KCHEPH- | 6amb  TOJIYIPOBOJHHUKOBBHIC

pUOOpPEl M AJIEMEHTHl HHTE-
IPaJIbHBIX CXEM

é1adeem HaBBIKAMH IPAKTH-
YECKOW paboThl € MOIYIpPO-
BOJHHKOBBIMH NPHUOOpaMH U
DJIEMEHTaMH  DJIEKTPOHHBIX
cxXem

YaoBaersopurenbHO
(moporoBblii ypoBeHb)

Oaem OTpeNENeHUs] OCHOB-
HBIX HOHATHI;

ymeem paboTaTh CoO CIpa-
BOYHOM JINTEPATYPOH;

é1adeem HaBBIKAMH IPAKTH-
4ecKOM paboThl ¢ TOIYIpO-

pacnosnaem TIepeXOJHbIE | UcCno/b3yem TPHOOPHI, yKa- | BOJHMKOBBIMH NpuOOpamMu U
IpoLecChl B TOJIYNPOBOJHH- | 3aHHBIE B ONMCAHUM JIA0Opa- | 3JEMEHTaMH  3JEKTPOHHBIX
KOBBIX TIPHOOpax; TOPHOM paboTBHI; cXeM
3Haem OCHOBHBIE METOJBI
aHaJIM3a TepexXOJHbIX Mpo-
LIECCOB;
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2.2 Komnerenuus IK-2

K-2 CIOCOOHOCTh APIYMEHTHPOBAHO BBLIOMPATHL W PEAIM30BBLIBATh HA NMPAKTHKe 3(PeKTUBHYI0 METONUKY

IKCHICPUMEHTAJIBHOI0 HCCJICIOBAHUA MApaMETPOB U XAPAKTEPUCTHUK lePIﬁOpOB, CcXxeM, yCTpOﬁCTB H

YCTAHOBOK 3JIEKTPOHUKU H HAHOIJICKTPOHUKHU PA3JIUYHOI'O (l)yHKIII/lOHaJIBHOFO Ha3HAYCHUSA

Juia popMHupOBaHHS KOMITETEHIINH HEOOXOINMO OCYIIECTBUTH P dTarnoB. ComepikaHue 3TanoB GopMu-
pOBaHMS KOMIICTCHIIUHY, BUJIbI 3aHSITUH U HCIIOJIb3YEMbIC CPEICTBA OIICHUBAHUS NIPE/ICTABIICHBI B TabuIe 2.4.

Tabmuma 2.4 — Dransl GopMUPOBaHUS KOMITIETEHITH U UCTIOIh3yEeMbIe CPENICTBA OICHUBAHIISI

Cocras 3HaTh YMmerhb Baagern
ConepxaHue 3Haem SKBUBAJCHTHBIC CXEMBI | yMeem TIPOU3BOIUTH pacdeT | 8radems METOJAMH JKCIIECPH-
ITANOB npuOOPOB, METOIBI OMpeJeiie- | MapaMeTPOB OCHOBHBIX KJac- | MEHTAJbHOTO  HCCIICJOBAaHUS

HUSL M pacyeTa NapaMeTpoB | COB MOJIYIPOBOHUKOBEIX | TapaMeTpOB U XapaKTEPUCTHUK
9KBUBAJICHTHBIX CXEM; pubOpPOB; MOJTYITPOBOTHUKOBBIX ~ TPUOO0-
3Haem YCTPONCTBO, NPHUHLHUI | ymeem SKCIIEPUMEHTAILHO | POB.

JIeCTBUS U OCHOBHBIE TEXHU-
YecKHe XapaKTepUCTHKH OC-
HOBHBIX KJIACCOB IMOJIYIPOBOJI-
HHUKOBBIX IPHOOPOB

OIIPEAENATh IapaMeTphl TBep-
JIOTEJIbHBIX IPUOOPOB

Buaebl 3aHaTui

Jlexmum;
[IpakTryeckue 3aHATHS;
I'pymmoBeie KOHCYTBTALIUN

[pakTHyecKkue 3aHATHS;
JlabopatopHbIe PabOTHL;
WHauBunyansHoe 3aJaHKE;
CamocTosTenbHas padora

JlabopatopHbIe PabOTHL;

Hcnonb3yemble Omnpoc Ha TEKIUH; WNunuBuayansHoe 3aganne | JlaboparopHas pabora (3ariu-
cpeacrBa ouenu- | KoHtponbHas pabota; (BBITIOTTHEHHUE, OPOPMIICHHE); Ta);
BaHUs WunuBuayaisHoe 3amanue | Jlaboparophass pabota (BbI- | 3ader
(3ammuTa); MOJTHEHKE, 0(OPMIICHHE)
Jlabopatoprast pabora (3amu-
Ta);
3auer

OO6mire XxapaKTepUCTUKY TOKa3aTelel 1 KPUTEPUEB OLICHUBAaHUs KOMIIETEHIIMH Ha BCEX dTanax NmpuBe/e-
HbI B Ta0uie 2.2 B 1. 2.1.
dopMynupoBKa MmoKazareneil ¥ KpUTepHUeB OLCHUBAaHUsI JAHHOW KOMITETCHIIUH MTpUBeieHa B Tabmuie 2.5.

Ta6n1x1ua 2.5 —Tlokazarenu u KPUTCPpHUU OLICHUBAHWA KOMIICTCHIIMN HA 3TaIlax

puu

Iloka3aTenu u Kpurte-

3HaTh

Ymern

Baagern

Otiau4HO
(BbICOKMIi YPOBEHB)

noHuMaem CBSI3b MEXAY Ia-
pamMeTpaMy M XapaKTepUCTH-
KaMH 3KBHBAJICHTHBIX CXEM;
apeymenmupyem BBIOOp Me-
TOJla pacyeTa OCHOBHBIX TIa-
paMeTpoB  3IKBUBAJICHTHBIX
cXeMm;

3Haem SKBUBAJIECHTHBIE CXe-
MBI TIPHOOPOB AIIEKTPOHUKH
U HaHOZJIEKTPOHUKU

ymMeem MaTE€MaTH4YeCKH OIH-
ChIBaTh CBSI3b MEXAY IMapa-

METpaMun OKBUBAJICHTHBIX
CXEM TOJTYITPOBOAHUKOBBIX
npuOOpOB  DIEKTPOHUKH U

HAHORJICKTPOHHUKH Pa3IHIHO-
ro (pyHKIIMOHAIBFHOTO Ha3Ha-
YeHUS;

ymeem  6blOupamsv — METOJH
pacueTa OCHOBHBIX MapaMeT-
POB  SKBHUBAJICHTHBIX CXEM
HOJIYINPOBOJHUKOBBIX  HpHU-
0GOpOB ANEKTPOHUKH M HaHO-
QJICKTPOHUKHU Pa3IMIHOro
(hyHKIIMOHATIPHOTO Ha3Hade-
HUS,

yMeem  DKCIIEPUMEHTAIBHO
ompeneniTh napameTpsl
TBEPAOTENbHBIX ~ NPHUOOPOB

6n1adeem METOJMKAMU pacye-
Ta HapaMeTpoB MOIYNPOBOJ-
HHUKOBBIX TNPHOOPOB  3JIEK-
TPOHUKHU U HAHODJICKTPOHUKU
pa3nuuHOro  (hyHKIMOHAIb-
HOTO Ha3HAYCHUS;

énadeem METOJAMHU DKCIIe-
PHMEHTAJIBHOTO  HCCIIEA0Ba-
HHS NIAPaMETPOB M XapakTe-
PHCTHK MOJYIPOBOIHUKOBBIX
npuOOpOB  ANIEKTPOHUKH U
HAHOJIEKTPOHUKHU Pa3INYHO-
ro ()yHKIMOHAJIBHOTO Ha3Ha-
YCHUS
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9JIEKTPOHUKH UM  HAHODJIEK-
TPOHHUKHU

Xopowmo
(06a30Bblil ypOBeHb)

pacnosxaem SKBHBAJICHTHBIC
CXEMBI MOJIyIPOBOJHUKOBBIX
nprOOPOB  ANEKTPOHUKH U
HAaHODJICKTPOHUKH Pa3InIHO-
ro (yHKIHOHAIBFHOTO Ha3Ha-
YeHHUS;

3Haem TPUHLUI JICHCTBUS
OCHOBHBIX KJIACCOB ITOJIYPO-
BOJHHMKOBBIX NPUOOPOB U
OCHOBHBIC TEXHHYECKHE Xa-
PaKTEepUCTHKHY;

onpedessiem METOJbl pacdyeTa
[apaMeTPOB AKBHBAJICHTHBIX
CXeM MPHUOOPOB IMEKTPOHUKH
¥ HAaHORJICKTPOHUKH pa3JIfy-
HOTO (yHKIIMOHATHHOTO
Ha3HAYCHUS;

camocmosamenvHo noobupa-
em W TOTOBHT JUIsl 3KCIEpH-
MeHTa HeoOxommmoe 00opy-
JOBaHMUE;

yMeem  paccyumuvléams 0c-
HOBHBIC IIapaMeTpsl IIOJy-
MPOBOJIHUKOBBIX ITPUOOPOB U
SKBUBAJCHTHBIX CXEM 3aMme-
IICHMUSE;

gnaoeem METOLAMH DKCIIE-
PHMEHTANBLHOTO  HCCIIEN0Ba-
HUSI TapaMeTpPoOB U XapakTe-
PHUCTHK MOJYIPOBOJHUKOBBIX
npuOOPOB  AIEKTPOHUKH U
HAHOAJIEKTPOHUKHU PA3IMIHO-
ro (QyHKIMOHAIBFHOTO Ha3Ha-
YeHUs

YaoBaerBopureabHO
(moporoBbiii ypoBeHb)

Odaem OIpENENeHUsT OCHOB-
HBIX HOHATHH;

pacno3uaem >KBUBAJICHTHBIC
CXEeMBI TOIYIPOBOIHUKOBBIX
NpUOOPOB  INEKTPOHUKH U
HAHODJICKTPOHUKU;

3Haem TPUHLIUN JAeUCTBUSA
OCHOBHBIX KJIaCCOB ITOIYIIPO-
BOJIHUKOBBIX puOOpoB
SJEKTPOHUKHA ¥ HAHOAJICK-
TPOHHUKHU

ymeem paboTath cO cHpa-
BOYHOM JINTEPATYPOH;
ucnonv3yem TpUOOPHI, YKa-
3aHHBIE B OMUCaHUM Jabopa-
TOpPHOH paboTEHI;

yMeem npouzeooums pPacdeT
IapaMeTpoB OCHOBHBIX HpHU-
0GOpOB ANEKTPOHUKH M HAHO-
3JIEKTPOHUKHI

6nadeem METOIAMH OJKCIIe-
PHMEHTAJIBHOTO  HCCIIEA0Ba-
HUsI TapaMeTpOB IOJYIPO-
BOJHUKOBBIX npubopoB
QJIEKTPOHUKK M  HAHOJJIEK-
TPOHUKH Pa3IMIHOrO (yHK-
LMOHAJBHOTO Ha3HAUCHHUS

3. TUITIOBBIE KOHTPOJIbHBIE 3AJIAHU S

JIost peain3aliyy BhIIICTICPEUHCICHHbIX 3a/1a4 00yUYCHHUS UCTIONB3YIOTCS CIISIYIOINE MAaTePHUAIbL:

— THUIIOBBIC KOHTPOJIBHBIC 3aJaHus UJIW WHBIC MaTCpUaJibl, HeO6XOI[I/IMBIe JJIs1 OOCHKHU 3HaHHﬁ, yMeHHﬁ,
HABBIKOB, XapaKTEPU3YIONMUX 3Tarbl (HOPMUPOBAHUS KOMIICTCHIIMN B TPOIIECCE OCBOCHHS 00pa30BaTEIbHOMN
MPOTrpaMMbl, B COCTaBe: KOHTPOJbHBIC PabOTHI, HHAWBUAYAIbHbIC 3a/laHus, MPAKTHYCCKHE 3aJaHusl, J1adopa-
TOpHBIE pabOThI, CAMOCTOSATEIbHASI paboTa, KypCOBO# MPOEKT, IK3aMEH.

3.1 KonTposabHbie padoThl
1. Pacuer mapamMeTpoB MOTYTIPOBOTHUKOBBIX JHOIOB.
2. Pacuer mapaMeTpoB OHUITOIAPHBIX TPAH3UCTOPOB.

3.2 UnauBuayaabHbIe 3aJaHUSA
1. PacdeT nonynpoBOIHUKOBBIX IHOJIOB.
2. Pacuer mapaMeTpoB OUTIONSPHBIX TPAH3UCTOPOB.

3.3 JlabopaTopHbIe padoThl
1. UccnenoBanue BOJNT-aMIIEPHON XapaKTEPUCTUKHU P-N TIepexo/ia.
2. I/ICCHCIIOBaHI/Ie BOJIbT-EMKOCTHBIX XapaKTCPUCTHUK IMOJTYIIPOBOAHUKOBOI'O JUOAA.
3. M3y4eHue nepexoaHbIX MPOLECCOB B MOIYPOBOJHUKOBOM AUOJIE.

4. UccnenoBaHue CTATUYECKUX XapaKTEPUCTHK OMITOJIIPHOTO TPaH3UCTOpA.
5. OmnpeneneHne mapaMmeTpoB OUTIOIIPHOTO TPAH3UCTOPA.

6. HccnenoBanue XxapakTEPUCTHK ITOJIEBOTO TPAH3UCTOPA € YIIPABISIOMIUM P-N IEPEXOIO0M.

3.4 Tembl 111 CAMOCTOSITEILHOI PadOTHI

1. ®u3nveckne OCHOBBI TBEPAOTEIBHON DIEKTPOHUKH.
2. DNEeKTPOHHO-ABIPOYHBII IEPEXOI.
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3. IlonynpoBOAHUKOBBIE JUO/BI.
4. bunossipHble TPAH3UCTOPBI.
5. Ilonesele TpaH3UCTOPSI.

6. TupucTopsl.

3.5 Dk3amen

1. ®ynnaMeHTaNbHAS CUCTEMa YPaBHEHHI TBEPIOTEIBHON 3JICKTPOHUKH.

2. CoOCTBEeHHBIE, TPUMECHBIC U KOMIICHCHPOBAHHBIC TIOTYTIPOBOHUKH.

3. l'enepanus u peKOMOMHAIUS HOCUTEIICH B IMOJTYIPOBOTHUKAX.

4. KOHTaKT MeTaJlT-TIOTYIPOBOIHUK.

5. Imox LIoTTKN.

6. OMu4ecKre KOHTAKTHL.

7. Mexanu3M 00pa30BaHuUs AJIEKTPOHHO-ABIPOYHOTO Tiepexoaa (DI1).

8. KoHTakTHast pa3HOCTh MOTEHIIMAIOB, €€ 3aBUCHMOCTh OT KOHIICHTPAIIWH JICTUPYIOIIEH MPUMECH, TeM-
MEePaTyphl U IIUPHUHBI 3aNPEINCHHOMN 30HbI.

9. DHepreruueckue auarpammbl D111 mpu npsMoM U 0OpPaTHOM CMEIICHUSX.

10.
11.
12.

[ToToku HOcHTENEH 3apsII0B M MPUHLIMII BEIMpsAMiIeHus Toka D/I1.
Metonst nonyuerns D/II1: cnmasnenne, nuddy3ns, HOHHOE JTETUPOBAHHE, AITUTAKCHSI.
[TonsTre maaBHOTO M PE3KOro, CHMMETpUYHOro U HecummerpuuHoro J/III, TouedHble U MIOCKOCT-

uele D/II1.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.

Knaccudukarms muomos.

BrimpsimurenbHbie TUOABI.

Bapukansl.

CrabumuTpoH.

TyHHENbHBIN AUO.

doroxuon.

Ceeroauon.

bunonsipasiii Tpanzuctop (BT): onpenenenne, cxemMbpl BKIIOYSHUS, PEKIMBI paOOTHL.
Hpeiidoseiii u 6e3apetidoorii BT.

Cxema notokoB Hocuteneit B BT.

Brytpennne mapamerpst bT: vy, all, a*.

Bremrane nmapamerpst bT: a, f.

Cratnueckue xapaktepucTuku bT.

YcunurensHele cBoiictBa bT.

YactotHble napameTpsl BT.

OxsuBasieHTHas cxema bT.

BT kak uetbipexnoitocHuk. Cucrema y, z, h — mapameTpos.
Mounsie BT.

JlaBunnbI BT.

OnHomepeXxoIHBIN TPAH3UCTOP.

WHXEKINOHHBIN TPaH3UCTOP.

IIymer B BT.

Mouens D0epca—Moriia.

Knaccugukanms u mapkupoBka bT.

[Tonesbie Tpansuctopsl (I1T): onpeneneHue, BUABL
[T ¢ ynpasistromum nepexoaom u 6apbepom LoTTky.
IIT ¢ uHAYIUPOBAHHBIM U BCTPOCHHBIM KaHAJIOM.
KommnnemenTtapnas napa. [Tapametpsr I1T. JlocTonHCTBa M HEAOCTATKH.
Bepruxansnsiit MAII-Tpan3ucrop.

IITII.

HEMT.

TupucTopsl: onpeneneHnue, BUABL.

ITpuniun aefcTBUS AMOIHOTO TUPUCTOPA.

TpuoHBII THPUCTOP.

CHUMMeTpHUYHBIN THPUCTOP.
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4. YHEBHO-METOANYECKOE U UH®OPMALMOHHOE OBECIIEYEHUE JIUC-
HUITIMHBI

4.1 OcHoBHas JUTEpaTYpa

1. CmupnoB 10.A., Cokonos C.B., TutoB E.B. ®u3udeckre 0CHOBHI 3JICKTPOHUKA. — YUeOHOE TTOCOOHeE.
— CII6.: Jlansb, 2013. — 560 c. — [3nekTponHbIi pecypce]. — https://e.lanbook.com/book/5856

2. llanrun, A. C. TBeproTenbHbie IPHOOPHI U yCTpoiicTBa: YueOHOe ocobue [DNeKTpOHHBIN pecypc] /
Mlanrun A. C. — Tomck: TYCVYP, 2012. — 156 ¢. — Pexxum gocrtyma: https://edu.tusur.ru/publications/2438

4.2 lonoTHUTEILHAS JIUTEPATypa

1. Tposiu ILE. TBepmoTensHas 3JeKTpoHHKA. — YdueOHoe mocoone. — Tomck: TYCVYP, 2006. — 321 c. (48)

2. 'aman 3.1. ®usmnka moIympOBOAHUKOBEIX MPUOOpPOB: YdeOHoe mocobme. — Tomck: Wzn-so HTIL,
2000. — 426 c. (45)

3. Bukynua .M., CradeeB B.M. ®usnka nomynpoBoJHUKOBEIX pubopoB. — M.: CoB. paguo, 1990. —
264 c. (21)

4. Kpytsakosa M.I"., YapeikoB H.A., IOnun B.B. IlonynpoBoaHnKOBBIE TPHOOPHI B OCHOBBI HX MPOCKTH-
poBanus. — M.: Paauo u cBs3b, 1983. — 352 c. (6)

5. NaceiakoB B.B., Ynpkun JLK. IomynpoBogankoBeie mpuOopel: YueOHHUK ais By3os. — CII6.: Jlans,
2006. — 480 c. (98)

6. 'yptoB B.A. TBepaoTenbHas aj1eKTpoHuKa: YueoHoe mocodue. — M.: Texuochepa, 2005. — 408 c. (88)

7. TBepmoTenbHast SIEKTPOHHUKA: ydeOHoe rmocooue s By30B / J. H. Boponkos [u ap.]. — M.: Akane-
mus, 2009. — 317 c. (4)

4.3 YueOHo-MeTOAMYECKHE TTOCOOUSI U TPOrPaMMHOe odecreyeHue

1. Tposia ILE. TBepnorenbHast SIeKTpOHHUKA. Y 4eOHO-METOAMYECKOE ITOCOOHE M0 ayIUTOPHBIM MPaKTH-
YeCKHMM 3aHATHAM M CaMOCTOSTENbHOM padote. — Tomck: TYCVYP, 2007. — 76 c. (47)

2. Kuransckuii A.A. TBepaoTenbHas 3IeKTpoHUKa: MeTonuveckne yKa3zaHus 10 BBITIOJHEHHUIO J1abopa-
TopHbIx paboT. — Tomck: TYCVYP, 2007. — 59 c. (29)

4.4 Ba3bl JaHHBIX, HHGOPMALHOHHO-CIIPABOYHbIE U TOMCKOBbIE CHCTEMbI

1. O6pa3oBarenpHBII TOpTaN B CBOOOAHOM noctyne: «Du3nka, XWMHUS, MaTeMaTHKa CTyICHTaM H
mkossHIKaM. O6paszoBatenbHblil mpoekT A.H. Bapruna» — Pexum moctyma: http://www.ph4s.ru/

2. «EnuHOE OKHO JIOCTymna K 00pa3oBaTelIbHBIM pecypcam» [DIeKTPOHHBIN pecypc]: nHbopMarMoHHas
cucteMa. — Pexxum pocryna: http://window.edu.ru/

3. «eLIBRARY.RU» [DnexTpoHHBIl pecypc]: HaydHas >JeKTpoHHas OubianoTreka. — Pexxum mocryna:
http://elibrary.ru

4. «Hayuno-o0pazoBarenbHbiii mopran TYCYP» [DnekTpoHHBIH pecypc]: HaydHO-0Opa3oBaTelbHBIN
nopTaj yHuBepcuTeTa. — Pexum foctyna: http://edu.tusur.ru/
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