B1.B.OJL.5

MHWHHUCTEPCTBO OFPA30BAHMS U1 HAYKH POCCUIMCKOM ®EJIEPALIAN

(DeﬂepanLHoe 6IOL[)KGTHOC rocyjapCTBE€HHOC 06pa3OBaTeJ'H>HOC YUpECIKACHUC
BBICHICTO 06p330BaHI/I${

«TOMCKHMH T'OCYJIAPCTBEHHBIA YHUBEPCUTET CUCTEM YIIPABJIEHUA
N PATUOANTEKTPOHUKN» (TYCYP)

ETYLYR e
& ¥ UNIVERSITY YTBEPKJIAIO

JosyrasT NOANHCaE ANEETROHMOA NOANHCED

Ceprugamar; 1obcfala-5tat-4f48-aef0-5584d2fd4E820
Brageney: Tooam MNasen Counosm
Dadcrearenas: ¢ 19001, 2016 no 15.09.20149

«__» 2017 r.

PABOYAS ITIPOT'PAMMA YYEBHOM JUCHUIIINHBI
TBEPJOTEJIbBHAS JIEKTPOHUKA

YpoBeHb OCHOBHOIT
00pa3oBaTeIbHOI MPOrpaMMbl  OakaiaBpHat

HanpagjieHusi HOAr0TOBKHU 11.03.04 «DneKTpOoHUKA U HAHOAIEKTPOHUKAY
Hpodpunnb KBanTOBas 1 ontuyeckas 3JIEKTPOHUKA
®opma 00yueHust ouHas

DaKyJIbTeT aneKkTpoHHOH TexHuku (POT)

Kadenpa DJIEKTPOHHBIX Mpubopos (D11)

Kypc 3 Cemectp 5

Yueoublii mian nadopa 2016 roaa.

Pacnpene.nelme paﬁoqero BpPEeMEHU:

v— [} e < wn = ©~ ® 2
= |g|g|e|e|e|e|2s|e| E
Ne Buasl yuedHoii padoTsI g g g 2 8 8 g 2 3 =
= = = = = = = = 2 =
) ) ) ) ) ) ) ) =
@ @ @ © © © © @] =
1. | Jlekuuu 18 18 | 4acosB
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokost Ne 77 ot « 11 » 1 2017 1

Jluer corjiacoBaHuid

Pabouas nporpamma cocTtaBiieHa ¢ yyeToMm TpeboBanuii denepanbHOro rocy1apcTBEHHOr0 00pa3o-
BaTeNbHOTO craHaapTa Beiciiero oopasoBanus (PI'OC BO) nampasnenus 11.03.04 «DnekTpoHuKa U
HAHOAJICKTPOHHUKA» (YPOBEHb OakaliaBpuaTa), YTBEpP)KICHHOIO IprUKa3oM MHUHUCTEPCTBA 00pa30BaHuUs
u Hayku Poccuiickoit Denepanmu ot 12 maprta 2015 1. Ne 218, paccmoTpena u yTBep:KaeHa Ha 3ace/ia-

HUM Kadeapbl PU3NUECKOM MIEKTPOHUKH OT « 11 » 01 2017 r., mporokon Ne 77 .
PazpaboTunkm:

[Tpodeccop kadenpsr @I / [LE. Tposu
Accuctent kadpeaps @D / B.B. Kapanckui

3aBenyrommii kageapoi
[Tpodeccop kadenpsr @I / [LE. Tposin

Pabouas mporpamma cornacoBana ¢ (hakyJIbTeTOM, TPOQHINPYIOMIEH U BhITycKaromen kaden-
pamu HanpaBJIeHUsI TIOATOTOBKH.

Jekan OOT / A .. BopouuH
3aB. npoduiupyromiei

kadpenpoii___ DIl / C.M. lllanapoB
3aB. BeIyCKaroIen

kadenpoit oIl / C.M. lllannapos
JKCNePThI:

[Ipencenarens METOAMYECKOU

komuccuu pakynprera DIT / H.A. YucroenoBa

[Ipencenarenb METOAMYECKOM
koMuccuu kadeapst I11 / JILH. Opaukos
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1. HEJIU U 3AJJAYN JUCIHUTTJIMHBI

Henbio n3ydeHus JUCIUILINHBI « TBEpAOTENbHAS IIEKTPOHUKAY SIBJISICTCS TPHOOPETEHIE 3HAHUN 0 (U-
3MYECKUM OCHOBAM JICWCTBUS MOIYIPOBOJIHUKOBBIX MPUOOPOB, X AICKTPUUCCKUM XapaKTEPUCTUKAM ISl CTa-
THYECKOTO M JTUHAMHYCCKOTO PEKUMOB padOTHI, PEakIIMy MPHUOOPOB HA BHEITHHE BO3ICUCTBHSI, IIPEICTaBIIC-
HHIO TIPUOOPOB B BHJE DIEKTPUUCCKUX MOJIEJICH, METoIaM AKCIIEPUMEHTAIBHOTO OIpPEaelIiCHUs MapaMeTPOB
MOJIEIeH.

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

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OOII

B cooTBeTcTBUM ¢ OCHOBHOIM 00pa3oBaTeIbHON MPOTPaMMON JUCHUIUIMHA « TBEepIOTENbHAS 3JICKTPOHH-
Ka» OTHOCHUTCS K JUCHHUIUTHHAM 10 BbIOOpY BapuaTuBHO# yactH (b1.B.0/1.5).

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 PE3YJIBTATAM OCBOEHUSA JUCHUITJIINHBI

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

— CTIOCOOHOCTh CTPOUTH TpOCTeWIne (U3NYECKHEe W MaTeMaTHYeCKHe MOJENH TPHOOPOB, CXeM,
yCTpOﬁCTB 1 YCTAHOBOK 3JICKTPOHHUKU W HAHOSJICKTPOHUKU PA3TIUYIHOI'O q)YHK]_[I/IOHaJ'II)HOI‘O Ha3Ha4dYCHUA, a TaK-
K€ MCII0JIb30BaTh CTAHIAPTHBIC TPOTPAMMHBIE CPEACTBA UX KoMIbloTepHOro MozaenupoBanus (IK-1);

— CTIOCOOHOCTh apTyMEHTUPOBAHHO BBHIOMPATh M PEaTH30BHIBATh HA MPAKTHKE dPPEKTUBHYIO METOAHKY
SKCIEPUMEHTAIILHOTO MCCIIECAOBAHHS NapaMeTPOB M XapaKTepUCTUK MPUOOPOB, CXEM, YCTPOHCTB U YCTaHOBOK
ANIEKTPOHUKHU U HAHOIJIEKTPOHHUKH Pa3INuHOro GpyHKnoHaabHoro HazHaueHus (MK-2).

3.2. B pe3yibTaTe M3y4eHHs1 JUCHUILNIMHBI 0aKajlaBp A0JIKeH:

3HATh:

— YCTPOWCTBO, IPUHIIMIT JEHCTBUS M OCHOBHBIE TEXHUYECKUE XaPAKTEPUCTUKH OCHOBHBIX KJIACCOB IOJTY-
MIPOBOJHUKOBBIX MPHOOPOB,;

— SKBUBAJICHTHBIE CXEMBI MPHOOPOB, METO/IbI OIPEACTICHHS U pacyeTa apaMeTpOB SKBUBAIEHTHBIX CXEM,;

— QyHKIMOHAITBHBIE AIEKTPUIECKUE MOJICIH IPUOOPOB U METOJIBI ONIPEIeNICHHS TapaMeTPOB MOJICIICH;

— METOJIbl aHAJIN3a NEPEXOTHBIX MPOLIECCOB.

yMeThb:

— MPOU3BOJIUTH pacyeT NapaMeTPOB OCHOBHBIX KJIACCOB MOIYIPOBOJHUKOBBIX IPUOOPOB,;

— MPaBUJILHO BBIOMPATh 3JIEMEHTHI JIEKTPOHHOM CXEeMBbI JJIsl PEIICHUs] TIOCTABJICHHON 3a/laul ¢ MaKCH-
MaJIEHBIM MCIIONIb30BaHUEM BO3MOKHOCTEH MPHOOPOB, 00ECIIEUNB MPH STOM BBICOKYIO HA/ICKHOCTD CXEM;

— aHANIM3UPOBATh MEPEXOHBIE MPOIECCHl B TBEPAOTEIBHBIX MPUOOpax ¢ UCIOJIL30BAHUEM METOa 3apsi-
na;

— 9KCIIEPUMEHTAIBEHO OTPEEISATh apaMeTPphl TBEPAOTEIBHBIX MPHOOPOB.

BJIA/IETh!

— HaBBIKAMH TPAKTHYECKON pabOThI C TOJYINPOBOIHUKOBBIMH MPUOOpPAMHU M JIIEMEHTAMH 3JIEKTPOHHBIX
cXeMm;

— METOJAaMHU SKCIEPUMEHTAILHOIO HMCCIICAOBAHHS MapaMeTPOB M XapaKTEPUCTUK ITOIYTPOBOIHUKOBBIX
npuboOpoB.
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4. OFBEM JUCHUIJIMHBI U BUIbI YYUEBHOUN PABOTHI

OO01mas TpyTI0EMKOCTh JUCITUTUIMHBI COCTABIISICT 3

3a4CTHBIC CAMHUIIBI.

Bua yueOHoii pa6oThl Bcero yacos CeM5e “p
AyauTopHsble 3aHATHS (BCEro) 54 54
B tom uucne: -
Jlexiuu 18 18
JlaGopaTopHble pabOTHI 18 18
[IpakTryeckue 3aHATHS 18 18
CamocrosiTejibHAasi padoTa (Bcero) 54 54
B ToMm uncne: -
IIpopaboTka JIEKIIMOHHOTO MaTepuana 10 10
[MoxroToBka K 1a00paTOpHBIM paboTam 12 12
BrImoHeHNe MPaKTHYeCKUX 3a1aHui 8 8
BeImonHeHue ¥ 3anyTa HHANBUIYaIbHBIX 3alaHUH 16 16
n3-1, U3-2
IToxroroBka Kk KOHTpOIBHEIM pabotam KP-1, KP-2 8 8
O0m1ast TPyA0EeMKOCTb, 4ac 108 108
3auetHble Eqnnnnel TpynoeMkocTu 3 3
5. COAEP KAHUE JUCHUITJINHBI
5.1. Pa3nenbl JMCUMILIMH ¥ BUbI 3aHATHH
= SE|E2z|SE s @ -
Ne = S = SE| &% = OpMHpYeMble KOM
o/ HaumeHnoBaHue pa3aesa IHCUUNTHHBI Z == 28| 8 X ; neTeHINH
= | $8| 8= 25| & (OK, IIK, IICK)
= |8 |3
1. Beenenue, nenn 1 3a1a4n TUCIUTIINHBI 1 - - - 1 TIK-1, IIK-2
2. | dusnveckre OCHOBHI TBEPIOTEIBHOM IICKTPOHUKHI 3 4 - 3 10 IK-1, [TK-2
3. [TosrynpoBOTHUKOBEIE THOIBI 2 4 6 18 30 TIK-1, IIK-2
4. | bunonspusie Tparzuctopsl (BT) 6 8 8 22 44 MK-1, [TK-2
5. | lonessre Tpanzucropsr (I1T) 3 2 4 7 16 IK-1, [TK-2
6. | Tupucropsl 2 - - 2 4 IK-1, [TK-2
7 [oynpoBOTHUKOBBIE JATIUKH, CEHCOPHBIE YCTPOM- 1 i i 5 3 TK-1, TIK-2
CTBa U IIpeoOpazoBaTeIH
HUTOIo | 18 18 18 54 108
5.2. Conep:xanue pa3ies10B JMCHMILIAHBI (110 JEKIUSIM)
Ne | Hammenosanme Tpyzo- | ®opwmpyembie
wn paseoB Conep:xaHue pa3esioB €MKOCTh KOMIETEeHI U
(uac.) (OK, IIK, IICK)
1. Beenenwe, nenu u | Lenn u 3agagun kypca. TpeboBaHuUs kK 00beMy 3HAHUH MO JHCITH- 1 IIK-1, IIK-2
38144 JUCIIH- rwiiHe. [1oMynpoBOAHUKOBBIE TPHOOPHI, KaK IJIEMEHTHI 3JICK-
TUTHHBI TPOHHBIX Leneil (cxem). [ToHATHA, OMpeneIeHHs: 3ICKTPOHHBIC
YCTPOWCTBA, KOMIIOHEHTHI (IIACCHBHBIE W aKTHBHBIE), MOJIYIPO-
BOJHUKOBBIC MPHOOPEL. OCHOBHBIE PA3HOBHIHOCTH MOJIYIPOBOJ-
HHUKOBBIX IPUOOPOB IO BBIMOJIHAEMBIM (DYHKIUSIM U TEXHOJIOTHH.
OcHoOBHBIE pa3zenbl Kypca JeKnuid. Bkiaa oTedecTBeHHBIX yde-
HBIX B Pa3BUTHE IOJYNPOBOJAHUKOBOW TeXHHKH. CHHCOK peKo-
MEHyeMOi1 JIUTepaTyphl.
2. | dusuyeckue oc- OyHraMeHTa bHAS CHCTEMA YPaBHEHUH — OCHOBA aHAJIMTHYECKO- 3 IK-1, IK-2
HOBBI TBEPJIO- IO ONHCaHMs CBOMCTB IIOJYIPOBOIHUKOBBIX NMPHOOPOB. AHaIH-
TEJILHOM 3JIeK- THUYECKHE BBIpa)KeHUs U (pU3MUECcKUil cMbIca ypaBHeHuH [lyacco-
TPOHHKH Ha, TIOJIHOTO TOKa ¥ HENPEPBIBHOCTH.
CoOcTBeHHBIE U IPUMECHBIE ITOJYIPOBOIHUKH U UX JICKTPOIIPO-
BOJHOCTE. KOMIEHCHpOBaHHBIE MOIYNPOBOJHUKU. 30HHAs JMa-
rpamMma 3Tux mMatepuanoB. KoHleHTpalus CBOOOAHBIX HOCHTENEH
B COOCTBEHHOM M NPHUMECHOM IMOJyNpoBojgHHKaxX. [loyoxkeHue
4
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ypoBHS depMu B HUX. 3aBUCUMOCTh KOHLEHTPAL[MHA CBOOOIHBIX
HocHTenel oT Temneparypsl. Pu3ndyeckoe 00OCHOBaHUE AWara-
30Ha paboYUX TEMIIEPaTyp MOJIYIPOBOIHHKOBBIX NpHOOpoB. [1o-
JYIPOBOJHHUKH B 3JIEKTPUIECKOM IIOJIE.

leneparnus u pekoMOWHAIMA HOCHTENeH 3apsnma. Bumsr renepa-
MM ¥ PEKOMOHMHAIMN: TepMOTeHeparus, (JOTOTeHepays, Moie-
Bas HOHM3ANWS; peKOMOMHALINS 30HA-30HA, PEKOMOHWHAIIHS Yepe3
PEKOMOMHAIMOHHBIE YPOBHH, H3JIydaTelbHas M Oe3M3IydaTellb-
Hasi peKOMOMHALIS.

KoOHTakTBl ~ METamI-MoJyNpOBOAHUK U MOJYNPOBOJHUK-
MOJIYNPOBOJHHUK C PA3IMYHBIM THUIIOM NPOBOAMMOCTH (p-n Hepe-
X0[).

KonrakT Mertamia ¢ moiynpoBomHukoMm (M-m/m) — 30HHas 1ua-
rpaMMa. BeIIpsAMIISIOIUN U OMUYECKUN KOHTAKT. IIpuHnun BbI-
NpSIMIICHHSI TOKa Ha KOHTakTe M-TI/Il IO SHEPreTHYECKUM JHa-
rpammaMm. BAX mnpeansHoro xonrakrta. O¢¢ekt ortkn. Juox
IMortku. BAX peanbHoro konrtakra LllotTku. Pacnpenenenue
JIEKTPUYECKOTO MOIsI B OOJIACTH TIPOCTPAHCTBEHHOTO 3apsiza
(OIT3) ma kontakre M-m/m m mmpuHa OII3. EMkocts mmona
loTTkn. DxBUBajgeHTHas cxeMa 1 mojenb auona Illortku. Oco-
6ennoctu muoaa [llortkn. OMUYecKkne KOHTAKTHI M MX CBOWCTBA.

MexaHu3zM 00pa3oBaHHs 3JEKTPOHHO-IBIPOYHOTO  IIepexoja
(3A10). Onpenenenne D/II1. KoHTakTHast pa3HOCTh MOTEHIIUAIIOB,
€€ 3aBUCHMOCTb OT KOHLICHTpAIUM JIETUPYIOIIEH MpUMeECH, TeM-
IepaTypsl U UITMPUHBI 3alIPEIICHHON 30HBl. DHEpPreTHYecKue anua-
rpammbl DJII1 mpu mpssMoM U oOpaTHOM cMemieHusx. [1oToku
HOCHUTENEHN 3apsiioB W NMPUHLMIT BbIpsiMiieHus: Toka DMAIL. Wu-
KEKIUS W 3KcTpakuus Hocureneil. KoHIEeHTpanus HEOCHOBHBIX
HocuTenel 3apsna y rpanun DI1.

Mertonsl noxyuernus DI1: crnmaBnenue, nuddys3us, HOHHOE Jie-
THpOBaHue, SnHuTakcusd. [IoHATHEe MIIaBHOTO M PE3KOT0, CHMMET-
puuHOro M HecummerpuaHoro O/II1, TodedHble N MIIOCKOCTHBIC
OHIIL

3. | HoxynpoBoauu-
KOBBIC [THOJTBI

OKBHUBaJeHTHas cxeMa Jauoja. IlapameTpsl 3KBHBaJeHTHON cxe-
MbI: U] depeHnnansHoe CONPOTUBIICHHUE, COMPOTHBICHUE IO-
CTOSTHHOMY TOKY, COIpOTHBIIeHHE 0a3bl, nudy3noHHas u Oapb-
€pHas eMKOCTH. 3aBHCHMOCTh IapaMeTpOB SKBHBAJECHTHON cxe-
MBI OT 4acTOThI (Fype,) VIS IMOJOB C TOJICTOH M TOHKOH 6azamu.
OKBHBaJICHTHAs CXeMa JIHO/a JUISI BBICOKHX 4dacToT. IlepexosHble
MPOLECCHl B TUOJaX: BKIIOYEHUE U MEPEKIIOYEHNE TSI HU3KOTO
YPOBHSI MHXEKIWHU; BKIIOYEHUE M OTKIIIOYEHHE A BBICOKOTO
YPOBHSI MHXXEKIUH; 3(P(EeKTsl HAKOIUIEHUS M paccachlBaHHUs He-
OCHOBHBIX HocHuTeNeH B 6ase quona. [IoHsATHE HU3KUX, CPEHNX U
BBICOKHX YacCTOT. 3aBUCHMOCTH BBIIPAMIISIFOIIUX CBOMCTB Anoja
oT 4acTtoThl (frax). AHaNM3 NepexomHBIX HPOLECCOB METOIOM
3apsja.

Krnaccudukanms nuomoB. MapkupoBka AHOIOB. Beipsmurens-
HbIE JIUOJBL: OIPEJCIICHUE, OCHOBHBIE MapaMeTpbl. MnynbcHbIe
JIMOJIBL: ONpesiesieHue, crieluduiecKue XapakTepUCTUKH, pUMe-
HeHue. J[Moabl ¢ HAKOIUIEHUEM 3apsja. Y HUBEPCAIbHbIE JUOJbI,
CBY-nuons!.

CTaOMIUTPOHBI: PUHLMII JISHCTBHSA, CXeMa BKIIIOYEHHS, OCHOB-
HBIE IMapaMeTpbl, IOCIEN0BaTEbHO-NAPAIIEIEHOE BKIIOUEHHE.
TyHHenbHBIE OUOMABI: NMPUHLUI JEHCTBUS MO 3HEPreTUUYECKUM
JuarpamMmam, MapaMeTpbl, SKBUBAJICHTHAs CXEMa, MPUMEHEHUE.
OOparieHHble IUOBI: NPUHIMUII JIEHCTBHS, NpUMEHeHue. Bapu-
KaIpl: TPUHIMIT JEHCTBHSA, OCHOBHBIE mapaMmeTpbl. IIpubopsr
ONTO3JICKTPOHUKN - (POTOPE3UCTOP, CBETOMIITYHAIOUINHA N0/,
(doTonno, ONTOMAPHI, JIA3ePHI: YCTPOKCTBO, MPHUHITUII JEHCTBUS,
OCHOBHBIE NTaPaMETPhI, PEKUMBI paboThI, IPUMEHEHHE.
JlaBuHOMNpoNeTHBIE AMOIbI, [UoAbl ["anHa. Mojenu noiaynpoBo-
HUKOBBIX JHOJOB: CTaTHYECKas, 3apsloypaBsgeMas.

TIK-1, [IK-2
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4. | bunoxspusie
TPaH3UCTOPHI
(BT)

Cxema nortokoB Hocureneit 3apsaoB B bT. Buyrpennune ¢uzuue-
ckue napamerpsl bT: addexTnBHOCTE dMHUTTEPA, KOIPPUIIMEHT
neperoca, 3(PQeKTUBHOCTh KOJUIEKTOpa. BHemHue mnapamerpsl
BT: koaddummenT nmepenadn Toka dMUTTepa, KodddummeHT me-
pemaun Toka Oa3pl. CBs3p MEXIY BHYTPEHHHIMH M BHEIITHUMH
napamerpamMu B BT. Crarmueckne mapaMeTpbl TpeX pEKHUMOB
pabotel BT. SIBnenue B BT mpu Gonpmux Tokax. Dddext Momy-
nsmun 6a3el (3¢ dekT Dpnu) u ero cienctsus. [Ipoodoit BT. Oco-
6ernocti mpoboss BT B cxeme ¢ O3. CraTmyeckue XapakTepu-
ctuxu BT B cxeme ¢ Ob u O3.

Junamudeckue xapakrepuctuku bT. O6nactn akTuBHOI paboTHl,
peXXrMa OTCEUKHU U HachllieHus. [IpenenbHble peXKUMBI IO TOKY U
HaMpsKEHHUIO.

Vcunurensneie cBoiictBa BT B cxemax ¢ OB, OO u OK. YacTtoTt-
Hble napameTpsl bT: npenenpHas yacrtora Kod(hQuIUEHTa TIepe-
a9l TOKa AMHUTTEpa, MpeeiibHas JacToTa KodpQHuIreHTa mepe-
Jadd TOKa 0a3pl, TpPAaHWMYHAs YacTOTa, MaKCHMallbHas dYacToTa
reHepanuu. 3aBUCUMOCTh ) PEKTUBHOCTH 3MHTTEPA, KOIPPHIIu-
€HTa mepeHoca, Ko3QPHUIUEHTOB epeadn TOKa SMUTTEPA U TOKa
0a3bl OT YaCTOTHI.

ITepexonnnie npouecchl B BT ms Bxmouennst ¢ Ob u O3. Xa-
PaKTEpUCTUKU NEPEXOAHBIX MpoueccoB: b, ty, tpace, tem Laon tosmen
OmnucaHue nepexoAHbIX MPOLIECCOB METOAOM 3apsia.
TemneparypHble 3aBUCUMOCTH JUHAMHYECKHX XapaKTEPHUCTHUK.
3aBUCHMOCTh KOA((PHIIMEHTOB Nepelaud TOKOB IMUTTEpA U a3kl
oT TeMrieparypsl. TepmoctabuibHOCTh cxeMm ¢ Ob u OD.
Onucanne BT kak nuHEHHOTO YeThIpexmnoitocHuka. Cucrema y-,
z- u h- mapamerpoB. Cxemsl 3amenicaus BT B y-, z- u h-
mapameTpax. [lepexox oT oHOW CHCTEMBI TAPaMeTPOB K APYTOM.
Cwmbicn h-mapamerpoB. Bsaumocssi3p h-napamerpoB ¢ ¢usuue-
ckumu napamerpamu BT. Pacuer h-napamerpoB no dusnueckum
napamerpam BT wu HaobGopor. Mertoasl omnpexaeneHus h-
IapaMeTpoB.

@dusnueckas sKBUBaneHTHas cxema bT. DkBuBajleHTHas cxema
BT ¢ Ob u O3 g HU3KUX YacTOT. DKBUBaJeHTHas cxema bT
Juis BbICOKUX 4acToT. Ilapamerps! skBuBasieHTHOM cxembl BT.
3aBucumocts napamerpoB BT ot I,, T u U,. II-obpa3nas u ru-
OpHHast SKBUBAICHTHBIE CXEMBI.

Momnsie BT. CoctaBHo#t TpaH3ucTop (Tpansucrop JapiuHrTO-
Ha). JlaBuHHBIN TpaH3ucTOop. OIHONEPEXOIHBIH TPAH3UCTOP.
Wmxekunonnsrii Tpansuctop. |GBT-tpamsucrop. Mogemu BT:
D6epca-Moina, 3apsimoynpasisiemas. Lllymer B BT: onpenenenue
1rymMa, BUABI ITYMOB, X 3aBHCUMOCTB OT 4acTOTHI, |5, U,.

TIK-1, [1K-2

5. | oneBbie TpaH3u-
cropsl (I1T)

IIT ¢ ynpasnstomuM p-n nepexogom. Ycrpoiictso IIT. [Ipunumn
neiicteus. SIBenue orceuku kaHana, Ugre. [IpudauHbL, puBOAs-
1Me K OTCeuke Toka v npupainenus Toka. [Ipoueccst B I1T nocne
OTCEUKH TNPHUpAIICHNs ToKa. KauecTBEHHBIH BHJ BBIXOJIHBIX
BAX. Pacuer Borxonusix BAX IIT ¢ ynpaBisiomuM nepexooM.
Ilepenatounass xapaktepucTuka. OCHOBHBIE XapaKTEPUCTUKH
YCHUIIMTEIBHOTO PeXHMMa: KpyTU3HA, BHYTPEHHEE CONPOTHUBIICHNUE,
K03(D(DUIMEHT YCHIIEHNUS 110 HANPSDKEHNIO. DKBUBAJICHTHAS CXeMa
IIT ¢ ynpasnaroomumM nepexoaoM. I'pannyHas yacToTa, KpuTepuil
rpaHnyHoi yactoTbl. Cxembl 3amenienus aiast HYU u BYU nns tpex
cxem Britouenus I1T.

IToneBble TPaH3UCTOPHI C U3OJUPOBAHHBIM 3aTBOPOM U MHIYLH-
poBaHHBIM KaHanoM (M/II-tpan3uctop). YcrpoiictBo. [IpuHImn
neiicreusi. Hanpsokenue Upg,. KadecTBeHHBIH BHJ BXOJHBIX H
BeIXoMHBIX BAX M/II-Tpan3uctopa. Ilepenarounast xapakrepu-
cTHKa. PacueT BBIXOIHBIX CTAaTHYECKHX XapakTepucTHK. OCHOB-
HBIE TTapaMEeTPhl YCHIINTENIFHOTO U KIIIOYEBOTO PEKUMOB PaOOTHI.
Ilepexomnpie mponeccel. KommuemenTapHas mapa. DKBHBaJCHT-
Has cxema. Monenun M/II-Tpan3ucTopa: JuHaMU4YeCKas MOJIEINb
MaJIOTO M OONibIIOro curHanoB. CraTuyeckass W JUHAMHYECKas

IK-1, ITK-2
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Mozenb MouHbIx I1T.

[ToneBbie TPaH3UCTOPHI C M30JIMPOBAHHBIM 3aTBOPOM U BCTPOCH-
HBIM KaHaJIOM. Y CTPOMCTBO, NPHUHIIMIT ICHCTBHS, SKBHBAJICHTHAS
cxema. CeMeHCTBO BBIXOAHBIX CTATHYECKUX XapaKTEPUCTHK. [le-
penaTodyHble XapakTepucTHKH. OTIIMYNE TPaH3HCTOPA CO BCTPO-
€HHBIM KaHAJIOM OT NIPprOopa ¢ MHAYLMPOBAHHBIM KAHAJIOM.
TpaH3ucTOphI ¢ N-KaHAJTAMHU ¥ CAMOCOBMEIICHHBIMH 3aTBOPaMHU.
ITapameTpsl ¥ XapaKTEPUCTHKH TPAH3UCTOPOB C KOPOTKHMHU Ka-
HalaMH. Pa3HOBHAHOCTH TIOJEBBIX TPAH3UCTOPHBIX CTPYKTYP
CBUC. OcobeHHOCTH TMOJIEBBIX TPAH3UCTOPOB C YIPABJISIOIINMH
nepexojjaMd B WHTETrpajJbHOM HcnojHeHuu. [lapasutHast cBsi3b
MEXAY JJIEMEHTaMHU 4epe3 IMOTYH30JIMPYIONIYIO MOJUIOKKY. MH-
terpaipHele cxembl Ha IITIIl Ha ocHOBe apceHHIa TaylIHs.
HEMT-TpaH3ucTOphl.

6. | Tupucropst OOmme cBeneHust o Tupucropax. Knaccudukanus u yciaoBHO- 2 IK-1, ITK-2
rpaduyeckue 0003HaYCHUS] THPUCTOPOB. Y CTPOMCTBO U MPUHINI
JNEUCTBUSL AUOJHOrO TUpUCTOpa. TpHOAHBIM He3anupaeMblil TH-
pucrop. TpuomHsrit 3anupaemslii Tupuctop. CHMMETpUYHBIE TH-
puctopsl. ddexter dU/dt u dl/dt. OcHoBHBIE TTapaMeTpsl THPH-
CTOpOB. MapKupOBKa THPHCTOPOB.
7. | HomxynpoBogHu- 1 IK-1, TIK-2
KOBBIC JATYHKH, .
ceHcopHbIe HaTaukn TEMIIEPATypEI, AABICHH, MaTHUTHBIX MOJICH, AaTIHKH
L napuuajIbHbIX JaBieHuid. [IpeoOpa3oBaTebHbIC CEHCOPEI.
yCTpOIicTBa U
npeobpasoBarenn

5.3. Paznenbl JMCUMILUIMHBI U MEKIUCHUIIMHAPHBIE CBA3M ¢ o0ecnedyuBAIIMMH (Tpeabl-
AYIIMMH) U 00ecnieYnBaeMbIMU (MOCJeTYIOIHUMH) THCHUILINHAMHA

Ne Ne pazgesioB 1aHHOM JUCHUIIMHBL, VI KOTOPBIX HEO0X0AMMO
HaumMeHoBaHHe 00ecTIeYNBAIOTIHX
Ne H3ydeHue odecrneynBaOmuX (MpeabIaylux) U odecnedyuBaeMbIX
(mpeaplayIux) U o0ecnevYnBaeMbIX
n/n (MOCIEAYIOIIHX) AHCIHILTHA (mocJexyronux) TMCIUTIUH
AVIOTILE) Anen 1 | 2 | 3 | 4 | 5 [ 6 | 71
[pexmecTBy0mMe JHCHHILIMHBI
1. | ¢usuka + + + + + + +
2. | Marepuabl 3J€KTPOHHOU TEXHUKH + + + + + + +
Iocaenyomue IMCIHUTLIMHBI
1. | ¢wu3HKa KOHIEHCHPOBAHHOTO COCTOSIHHUS + - + + + + +
2. | cxeMOTeXHHKaA - - + + + + +
3. | HaHOANEKTPOHUKA + + + + + + +
5.4. CooTBeTCcTBHE KOMIIETEHIUH, (POPMHUPYEMBbIX NPU M3YYeHMH AUCUMIUIMHbI, © BHIOB
3aHATHI
Mepeuenn Bupae! 3ansiTuit
. ®opMBbI KOHTPOJIA
KOMITeTeHIU I J 3 JIP CPC
Omnpoc Ha JeKIUIX. 3aluTa HHANBUIYAIBHOTO 3aJaHNs. 3aluTa oT4e-
IK-1 + + + + TOB IT0 MIPAKTUYECKUM 3aHATHIM. 3alUTa OTIETOB IO JTa0OPaTOPHBIM
pabotaM. OnieHKa 3a KOHTPOJIBHYIO paboTy.
Omnpoc Ha JeKIUIX. 3aluTa HHANBUIYAIBHOTO 3aJaHNs. 3aluTa oT4e-
IK-2 + + + + TOB IT0 MPAKTUIECKUM 3aHATHSIM. 3alIUTa OTICTOB IO JTa0OPATOPHBIM
paboram. OrieHKa 32 KOHTPOJIEHYIO padoTy.
6. METOJbI U ®OPMbI OPTAHU3ALINN OBbYYEHHUA
TexHO10rMH HHTEPAKTHBHOIO 00y4eHusi IPH pasHbIX ¢GopMax 3aHATHII B Yacax
Dopmbl Hpakrnueckue | JlaGoparopusbie
P Jlekuuu (4ac) P parop Bcero
MeTtoabl 3aHATHA (4Aac) pa6oTsl (4ac)
Paboma 6 komanoe 12 18 18 48
Onpoc Ha rexyusix 6 - - 6
Hroro nHTEpaKTUBHBIX 3aHATHI 18 18 18 54
7
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7. JABOPATOPHBIN IPAKTUKYM
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Ne pazpena Tpyno-
N HCHHILTH- Tematnka 1a60paTOpHBIX padoT €MKOCTh Kommetexun
o | PATOPHLIX P OK, TIK, TICK
HbI (uac.)
1 3 OmnpeneneHre BpeMeHH BOCCTAHOBJICHUS OOPaTHOTO COIPOTHB- 4 TIK-1, TIK-2
JICHUsI 1oz
2 3 HccnenoBanne BOJIBT-eMKOCTHBIX XapaKTEPUCTUK IIOJTYNPO- 2 TIK-1, TIK-2
BOJIHMKOBOT'O JINO/a
3 3 HccnenoBanue BOJIBT-aMIIEPHOW XapaKTEPHCTHKH IIOJYNIPO- 5 TIK-1, TIK-2
BOJIHMKOBOT'O JINO/a
4. 4 bunonspHble TPaH3UCTOPBL: CTATUYECKHUE XapaKTepucTuku bT 4 I1K-1, ITK-2
5. 4 bunonsipHble TpaH3UCTOPBL: Uccae 0BaHue MOIHOro bT 4 I1K-1, ITK-2
6. 5 IlosieBbIE TPAH3UCTOPEI 2 I1K-1, TTK-2
8. IPAKTUYECKHUE 3AHATHUS (CEMUHAPBI)

Ne Ne pasnena TemaTnka MpakTHYeCKHX 3aHATHIH erfal:c}glc(:b Kommeteru
n/n | JUCHUIINHBI p (aac) OK, IIK, IICK
1. 2 Du3HYECKHe OCHOBBI TBEPAOTEILHON 3JIEKTPOHUKH 2 IK-1, ITK-2
2. 3 Pacder mapaMeTpoB NONYNIPOBOAHUKOBBIX THOOB 2 IK-1, TIK-2
3 4 CxeMbl BKIIIOUEHHSI U PEKHUMBI pabOThl OUIOISIPHOTO TPaH3H- 5 TIK-1, TIK-2

cTopa
4. 4 Pacuet BHyTpeHHHX napaMeTpoB OUIIOJISIPHOTO TPaH3UCTOPa 1 IK-1, ITK-2
5. 4 Pacyer BHENIHUX NapaMeTpoB OUIOISIPHOTO TpaH3HCTOpa 1 IK-1, ITK-2
6. 4 Dddekt Ipau B OUMONAPHBIX TPAH3UCTOPAX 1 IK-1, TIK-2
7 4 OmnpeneneHre MalOCHTHAJIBHBIX TapaMeTpoB OHIOJSPHOTO 1 TIK-1, TIK-2
TpaH3HUCTOpa
8. 5 PacueT napameTpoB NOJIEBBIX TPAH3UCTOPOB 4 IK-1, ITK-2
9. 3 KP-1. PacueT nmapaMeTpoB MOJyNPOBOIHUKOBBIX AHOIOB 2 IK-1, TIK-2
10. 4 KP-2. Pacuet napamMeTpoB OUIIOJISIPHBIX TPAH3HCTOPOB 2 I1K-1, ITK-2
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9. CAMOCTOSITEJIBHASI PABOTA

. Tpyno-
Ne Ne paznena TemMaTHKa caMOCTOATEIBLHONH PadoTHI Py Komnerenunu KoHTpoJab BbINOJI-
e€MKOCTh
n/n | AUCHUIJIMHBI (Ooemanuzauus) (uac.) OK, IIK, IICK HeHUs1 padoThI
IIpopaboTka JEKIMOHHOTO MaTepuaja Hu
1. 2-6 pop 1 P 10 TIK-1, IIK-2 Onpoc Ha JIEKIUIX
1.7 pazgena 5.1
2 3.5 IIpopaboTka JEKIIMOHHOTO MaTepHaja Ipu 8 TK-1, TIK-2 OT4eTHI IO IPaKTH-
MOJITOTOBKE K MPAKTUUCCKUM 3aHITUAM YECKHM paboTam
3 3,4 IIpopaboTka JEKIIMOHHOTO MaTepHaja Ipu 8 TK-1, TIK-2 PesynbTaTsl KOH-
MOJITOTOBKE K KOHTPOJIBHBIM paboTam TPOJIBHBIX pabOT
TYETHI 110 Jabopa-
4. 3-5 [ToaroroBka K 1a00paTOpHEIM paboTam 12 [K-1, [1IK-2 Orae 0 1aGop
TOPHBIM paboTaM
B -
4 3.4 BIMOJHCHHE U 3ALIHMTA HHAMBUYalbHBIX 16 TIK-1, TIK-2 3arura HHIMBHILY
3aganuii 3-1, N3-2 aJIbHBIX 3aJlaHUH

TeMaTuka HHAUBUAYAJIbHBIX 3aJAHUN:
1. PacdeT noixynpoBOIHUKOBBIX IHO/IOB.
2. Pacuer mapaMeTpoB OUITOJISAPHBIX TPAH3HUCTOPORB.

10. IPUMEPHAS TEMATUKA KYPCOBBIX IIPOEKTOB (PABOT)
HE MPETyCMOTPEHO

11. PEUTUHTI'OBASI CUCTEMA JJIsA ONEHKH YCIIEBAEMOCTU CTYJEHTOB
Taoauna 11.1. bajuibHbIe OlIEHKH JJI51 3J1IEMEHTOB KOHTPOJIS

MaxkcuMaJibHbII . MaxkcuMaJibHBII
DJIeMeHTbI 6asu1 Ha 1-ywo KT MakcumaisHbii 0aJ1 3a mepuos Bcero 3a
yueOHOii 1esiTe IbHOCTH ¢ Ha4yaJja ceMecT- 0a1 3a nepuon me:xkay 2KT u Ha ceMecTp
mexay 1KT u 2KT
pa KOHeIl ceMecTpa
Brmonnenue u 3aIiTa HHAMBHILY- 10 10 20
AJBHBIX 331aHAH
KontponsHbie paboTh 10 10 20
3amura 1abopaTopHBIX padoT 10 10 20
OTYeTH IO MPAKTHYECKUM 3aHATUSIM 10 8 10 28
KoMnoHeHT CBOeBpEeMEHHOCTH 2 2 2 6
Iocemnienue 3aHATHI 2 2 2 6
HToro MakcuMyM 3a NepHoOA: 34 32 34 100
Hapacraommum utorom 34 76 100 100
Tab6auna 11.2. Ilepecyer 6a/1J10B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
baJuuibl Ha 1aTY KOHTPOJILHOM TOYKH Ouenka

> 90 % oT MakcuMaIbHOM cymMMBI OanyoB Ha gaty KT 5

Ot 70% 1o 89% o1 MakcuManbHON cyMMBI OamoB Ha naty KT 4

Ot 60% 10 69% oT MakcuManbHON cyMMBI OaioB Ha naty KT 3

< 60 % oT MakcuManbHOM cymMMbl 6ayutoB Ha gaty KT 2

Ta6anna 11.3. Ilepecyer cymmbl 62/1JI0B B TPAAMIHMOHHYIO U MEKIYHAPOAHYIO OLICHKY

Hrorosas Cymma 63.]1.]'[0]3, YUYUTBIBACT yCIIEHIHO
CAAHHDII dK3aMeH

Ouenka (I'OC) Ouenka (ECTS)

5 (otnuyHO) (3a4TEHO) 90 - 100 A (oTIUYHO)
85 -89 B (oueHp X0poiio)
4 (xopomo) 75_ 84 C (xopoo)
(3auTeHo) 70_72
3 (Y1OBIETBOPUTEIEHO) 65-69 D (ynosaersoputerHo)
(3auTeHo) 60 — 64 E (mmocpencTBeHHO)

2 (HEYZOBJIETBOPUTEIHHO),

Huske 60 6a1s10B
(He 3a4TeHO)

F (HeynoBIeTBOPUTEIHHO)
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Bonpocsl 119 NOATOTOBKY K 3a4eTy:

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 MOTEHIIMANIOB, €€ 3aBUCHMOCTh OT KOHIICHTPAIIMU JICTUPYIOIICH PUMECH, TEM-
MepaTyphl U NIMPUHBI 3aMPEIICHHON 30HBI.

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

10.
11.
12.

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

uele DJII1.

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.
48.
49.

27

Kiraccudukarus auomos.
BrinpsaMurensHble TUOBL.

Bapukansl.

CrabumuTpoH.

TyHHENbHBIN IO,

dotoauo.

Ceeronnon.

Bunonspusii Tpanzuctop (bT): onpenenenne, cXxeMbl BKIIOUYEHHSI, 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.
YcunnrensHele cBoiicta bT.

OxsuBasieHTHast cxema bT.

BT xak wetpipexnomtocHuk. Cucrema 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.

[MonynpoBOJHUKOBBIE IATYMKH, TPeoOpa3oBaTEIH.
IGBT.
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12. YHEBHO-METOJUWYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHHUE JIUC-
HUITIMHBI

12.1 OcHoBHas JuTepaTypa

1. CmupnoB 10.A., Cokonos C.B., Tutos E.B. ®u3udeckne 0CHOBHI 3JIEKTPOHUKA. — YUeOHOE TTOCOOHeE.
— CII6.: Jlansb, 2013. — 560 c. — [3nekTponHbIi pecypce]. — https://e.lanbook.com/book/5856

2. llTanrun, A. C. TBeproTenbHbie IPHOOPHI U yCTpoiicTBa: YueOHoe mocodue [IneKTpoHHbIH pecype] /
Mlanrun A. C. — Tomck: TYCVYP, 2012. — 156 ¢. — Pexxum gocrtyma: https://edu.tusur.ru/publications/2438

12.2 lononHUTEILHAS 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.1. ®Ousnka nomynpoBoJHUKOBEIX pubdopoB. — M.: CoB. paguno, 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. laceiakoB B.B., Ynpkun JLK. IomynpoBogaukoBeie 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 / O. 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. XXuranbckuii A.A. TBepAoTenpHast AIEKTPOHNUKA: MeToruecKre yKa3aHusl Mo BBITOJHEHUIO Tabopa-
TopHbIx pabot. — Tomck: TYCVYP, 2007. — 59 c. (29)

12.4 Ba3bl naHHBIX, THGOPMALMOHHO-CIPABOYHbIE H MOMCKOBBIE 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» [DnexTpoHHbIli pecypc]: Hay4uHas >JeKTpoHHas Ombimoreka. — Pexxum mocryna:
http://elibrary.ru

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

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

13.1.2 MaTtepuajbHO-TeXHUYECKOE o0ecneyeHue sl JeKIUOHHBIX 3aHATHI

Jia ipoBeieHysl 3aHATHI JIEKIIMOHHOTO THTIA, TPYIIIOBBIX W UHAWBUYaIbHBIX KOHCYJIBTAIUHI, TEKYIIETO
KOHTPOJIS M TPOMEKYTOYHOH aTTECTALMU HCIOJbB3YyeTCs y4deOHas ayAMTOpHUs, C KOJHUYECTBOM IOCAI0YHBIX
MecT He MeHee 22-24, o0opyI0BaHHAs TOCKOW M CTaHJApTHOW y4eOHOU MeOenpro. IMeroTcst HarsiiHbIe TI0Co-
Ovst B BUJIE TPE3EHTAIIHIA 10 JIEKIIMOHHBIM pa3/ieiaM TUCIIHILIHHEL.

13.1.2 MaTtepuajibHO-TeXHHYeCKOe o0ecniedeHue J1JIsl NPAKTHYECKUX 3aHATHH
Jns mpoBeieHus IPAaKTHYECKUX (CEMUHAPCKHX) 3aHATUH MCIONIB3YeTCsl ydeOHas ayIUTOpHs, C KOJIHJe-
CTBOM ITOCaJOYHBIX MECT He MeHee 22-24, 00opyaoBaHHAs JOCKOH M CTaHAAPTHOHN yaeOHOU Mebembio.

13.1.3 MaTepuajbHO-TEXHHYECKOE 00ecTeueHue sl JJa00paTOPHbIX 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 OOOPYJOBaHHMEM: MeENoBasi AOCKa, J1a0OpaTOpHbI cTeHn «Pusnueckue
OCHOBBI AJIEKTPOHUKMY», JabopaTopHbId MakeT «lccmenoBanne BOIbT-aMIEPHON XapaKTEPUCTUKH P-N ITEPEXo-
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na», nabopaTopHelii MakeT «lccieoBaHue BONBT-€MKOCTHBIX XapaKTEPHUCTHK MOIYIPOBOJIHUKOBOTO JHOJAY,
nmabopaTopHelii MakeT «/3ydeHne nepexoaHbIX MPOIECCOB B MOIYIPOBOIHIKOBOM JHOEY, 1a00paTOPHBIA Ma-
ket «MccnenoBaHne CTaTUYECKUX XapaKTEPUCTHK OUITOJIIPHOTO TPaH3UCTOpay, 1abopaTopHbIi MakeT «lccie-
JIOBAaHUE XapaKTEPUCTHUK MOJIEBOI'0 TPAH3UCTOPA C YIPABISIONIUM P-N IEPEXOI0MY.

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 CIIEHUAJIBbHOrO HA3HAYECHMUSI.

[Ipu 00y4eHnM CTYJEHTOB ¢ HAPYLIEHUSIMH CJIYXa [IPETyCMOTPEHO UCIIOJIb30BaHKE 3BYKOYCHIIMBAIOIIEH
anmapaTypsl, MyJIbTHMEIUIHBIX CPEICTB U APYTUX TEXHUUYECKUX CPENICTB IpremMa/mepenadn yueOHoi uHpop-
MaIllii B TOCTYMHBIX opMax ISl CTYACHTOB C HapYIISHUSIMH CITyXa, MOOMJIBHON CUCTEMBI 00yYeHUs I CTY-
JICHTOB C MHBAJIUAHOCTHIO, IOPTATUBHOW WHAYKIIMOHHON CHCTEMBL. Yd4eOHasl ayIuTOPUs, B KOTOPOU 00yJaroTcs
CTYJCHTBI C HapyIICHUEM CIIyXa, 00OpyJ0BaHa KOMIIBIOTCPHOW TEXHUKOM, ayJUOTECXHUKOH, BUJCOTCXHHUKOH,
3JEKTPOHHOM JOCKOU, MYJIbTUMEIUNHON CUCTEMOM.

[Ipu oOyueHnM CTYZCHTOB ¢ HAPYIIEHUSIMM 3PEeHUSIMH MIPETYCMOTPEHO HCIOIb30BaHHUE B JEKIIHOHHBIX
U y4eOHBIX ayTUTOPUAX BO3MOXHOCTH MPOCMOTpA YAAJICHHBIX OOBEKTOB (HampuMep, TEKCTa Ha JOCKE HIIH
clialija Ha DKpaHe) P TIOMOIIU BUIEO YBEIHMUUTENEH IS yAaIeHHOTO IPOCMOTDA.

[Ipu oOy4eHHH CTYIEHTOB ¢ HAPYUIEHUSIMH ONOPHO-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 arapara, Mo-
OWMITEHOM CUCTEMBI OOYYEHUS AJIS JIIOIeH C HHBAJTHIHOCTHIO.

14. ®POHJI OHEHOYHBIX CPEJACTB

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

@OHIL OLCHOYHBIX Cpe)Z[CTB U TUIIOBBIC KOHTpOJIBHBIe 3aJaHus, I/ICHOJ’IL?;YGMBIC JJIs1 OLICHKH C(i)OpMI/IpO-
BAHHOCTU M OCBOEHMS 3aKPEIUICHHBIX 34 JUCLUIUIMHON KOMIIETEHIMM IIPU NPOBENCHUM TEKYIIEH, ITPOMEXY-
TOYHOU aTTeCTAllU IO JUCHUIITIMHE TPUBCJCH B IMIPUJIOKCHHUHU K pa6oqeﬁ mnporpamme.

14.2 TpeOoBanuss k ¢(OHAY OLEHOYHBIX CPeICTB /UIA JIHI € OIPAHMYCHHBIMH
BO3MOYKHOCTSIMHU 310POBbSI

JI.HH CTYACHTOB C MHBAJIMUIHOCTBIO NMPECAYCMOTPCHBI JONOJHUTCIIBHBIC OLUCHOYHBIC CPCACTBA, INEPCUCHDb
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 OLICHKH 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 1o BompocaM K 3a4ueTy, = 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

[IpeumyiiiecTBEHHO 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 BO3MOKHOCTSIMH 310POBbS

Hns crynentoB ¢ OB3 mpeaycmarpuBaeTca OocTymHast popMa MpeJoCTaBIeHHS 3aJaHuii OLIEHOYHBIX
CpPE/CTB, a UMEHHO:
. B ITIeyaTHOM popme;
. B TIe9aTHOH (hopMe C yBeTHUEHHBIM 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 TAaKUX CTYACHTOB MNPCAYyCMATpPUBACTCA HOCTYIIHAA (bopMa NpeaoCTaBJICHUA OTBCTOB Ha 3aJaHusd, 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-
crapiieHre HHpOpMaUK B (HOpMax, aaanTHPOBAHHBIX K OTPAHUYCHHUSM HX 3J0POBbSI U BOCHIPUATHS HH(OpMa-
IHH:

B WON -

JUJIst T ¢ HAPYUIEHUsSIMH 3PEHUsI:

B (hopMe BIIEKTPOHHOTO JOKYMEHTA;

B MIeYaTHOM (DOpME YBETUYCHHBIM IIPU(TOM.

JIJIst ML ¢ HAPYIIEHUSIMH CJIyXa:

B (hopMeE BIIEKTPOHHOTO JOKYMEHTA;

B IIe9aTHOU (hopme.

JUJIs1 M1 ¢ HAPYIIEHUSIMH OTIOPHO-ABUIaTeILHOIO anmapara:

B (hopMe BIIEKTPOHHOTO JOKYMEHTA;

B IIe4aTHOM hopme.

[Tpn HEOOXOMMMOCTH JUTsi 00YYAIOMINXCsl ¢ MHBAIMIHOCTBIO MPOIIEAypa OLCHUBAHUS PE3yIIbTaToOB 00Y-
YEHHSI MOYKET ITPOBOJIUTHCS B HECKOJIBKO 3TAIOB.

15. METOANMYECKHUE PEKOMEHJALOWUH 11O OPTAHU3ALIUU U3YUYEHUSA JUC-
HUITTUHbBI

be3 pexomenaanuii.
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1. BBEAEHHUE

®onp onenounsix cpencts (POC) sBiseTCS MPUIOKEHUEM K paboueil nmporpamme yueOHON aAucuuIuiMHbl «TBep-
JIOTeNbHAs! 3JICKTPOHKUKa» U TPENCTABISET COO0H COBOKYIHOCTh KOHTPOJBHO-U3MEPUTEIBHBIX MaTepHalioB (TUIIOBBIC 3a-
Jauu (3a7aHust), KOHTPOJIbHBIE pabOThI, TECTHI M JIp.) U METOAOB MX HMCIOJIB30BaHUS, MPEIHA3HAYCHHBIX Ul U3MEPEHUs
YPOBHSI JOCTHKEHUSI CTYICHTOM yCTaHOBJIICHHBIX PE3yJIbTaTOB O0YUCHHSI.

@®OC no yuyeOHOI mucnumuinHe «TBepAoOTENbHAs AIEKTPOHUKA» HCIOJIB3YETCsl IPU MPOBEICHUH TEKYIIEro KOH-

TPOJIA YCIIEBACMOCTHU U HpOMe)KyTO‘-IHOﬁ aTTeCTalluu CTYJCHTOB.

[lepedeHp 3aKpeIICHHBIX 32 TUCHHAIUTHHONW «TBepIoTeIbHAs IIEKTPOHUKA» KOMIICTCHIINI NpuBeieH B Tabmmie 1.

Tabmmma 1 — Ilepedensb 3aKpeTUICHHBIX 32 THCIATIINHON KOMIICTCHITHIA

Kog DopMyJHPOBKA KOMIIETEHUMHU Iranbl GopMUPOBAHUS KOMIIETEHIIUH

IK-1 CHOCOOHOCTh CTPOWTH TMpocTedmmue (usnude- | 3Hamb METOABI aHAIN3a TIEPEXOIHBIX TIPOLIECCOB;
CKHE ¥ MaTeMaTH4YeCKHe MOJENU IpUOOPOB, | 3Hamb SKBUBAICHTHBIC CXEMBI IPHOOPOB, METOABL OIpese-
CXE€M, YCTPOMCTB M YCTaHOBOK 3JIEKTPOHUKH W | JICHHS M pacuyeTa NapaMeTpOB SKBHBAICHTHBIX CXEM;
HAHOJJIEKTPOHUKU PA3IMYHOTO (YHKIHMOHANb- | 3HAMb YCTPOMCTBO, IPUHLMII JACHCTBUSL 1 OCHOBHBIE TEXHU-
HOTO Ha3HAYEHUs, a TAKXKe MCIIOJIb30BaTh CTAH- | YECKHE XapaKTEPUCTHKH OCHOBHBIX KJIACCOB MOJIYNPOBOI-
JIApTHBIC MPOTPAMMHBIE CPEJICTBA UX KOMIIbIO- | HHUKOBBIX PUOOPOB;
TEPHOT'0 MOJEIUPOBAHUSL YMemb aHAIU3UPOBATh INEPEXOJHbIE IPOLECCHl B TBEPIO-

IK-2 CIOCOOHOCTh APTyMEHTHPOBAHO BHIOMPaTh M | TEIBbHBIX IPUOOPAX € UCIOIb30BaHUEM METOAA 3aps/a;

peann3oBbIBaTh Ha TPakTHKE 3((HEKTUBHYIO
METOJMKY JKCIIEPHMEHTAIBHOTO HCCIIEAOBAHUS
MapaMeTpoB M XapaKTEPUCTHUK NMPHOOPOB, CXEM,
YCTPOWCTB M yCTAHOBOK JIEKTPOHUKH M HAaHO-
JNEKTPOHUKH PA3IMIHOTO (YHKIIMOHAIGHOTO
Ha3HAYCHUS

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 HCCIEIOBAHHS
[apaMeTpoB U XAPAaKTEPUCTHK IOIYNPOBOAHUKOBBLIX IIPH-
60poB.

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

IIK-1

CMOCOOHOCTh CTPOMTH MpocTeiilnue Gpu3nyeckue U MaTeMaTHYeCKHe MO NMPUOOPOB, CXeM,

YCTPOﬁCTB H YCTAHOBOK JJIEKTPOHUKHM U HAHOIJCKTPOHMKH PaA3JIHYHOTIO (l)y}lKIII/IOH3J1bHOFO
Ha3HAYCHUS, a TAK/KE UCII0Jb30BaTh CTAHAAPTHLIC IIPOrPaMMHBIC CPEACTBA UX KOMIILIOTCPHO-

ro MOaeJIUpPOBaHUA

Hist hopMHUpOBaHUS KOMIIETEHIIH HEOOX0INMO OCYIIECTBHTH PsiJl 3TanoB. CojepikaHue 3TarnoB GopMH-
pOBaHUs KOMIIETEHIINH, BHBI 3aHATHH 1 MCIIONB3yEeMbIE CPE/ICTBA OLICHUBAHMS NpeICcTaBiIeHbI B Tadmuie 2.1.
Tabnuua 2.1 — Dranel GopMUpOBaHUs KOMIETEHIIMU M UCIIOJIb3YEMbIE CPEACTBA OLCHUBAHUS

TEJIBHBIX TPUOOpPax C HCIOJb-
30BaHUEM METOJa 3apsaa

CocraB 3HaTL YMmern Baanern
Conep:xanue 3Haem METOIbI aHAIW3a MEpe- | yMeem aHAIM3UPOBATHL MEpe- | 6ladeem HABBIKAMHU MPaKTHYE-
ITANOB XOJTHBIX MPOIIECCOB XOJIHBIE MPOIECCHI B TBEPO- | CKOH pabOThl ¢ MMOJYNPOBOJ-

HUKOBBIMH TIPHOOpaMHU H dJie-
MEHTAaMH 3JIEKTPOHHBIX CXEM

Jlexumu;
[IpakTHueckue 3aHATHS;
['pynoBbie KOHCYNbTAIIUU

Buabl 3aHarui

IIpakTHueckue 3aHATHS;
JlabopartopHubie paboTHI,
WNHpuBuayansHOE 3ajaHKE;
CamocrosrensHas pabora

JlaboparopHblie pabOTHI;

Hcnoansyemsble
cpeacTBa OLEeHH-
BaHMUs

Omnpoc Ha neKnuuy;
[IpakTrueckoe 3aganue (3amiu-
Ta);

Konrponbhas pabdora;
WupuBuyansHOe
(3ammra);
JlaGoparopuass pabora (3amu-
T2);

3auer

3a/laHucC

[IpakTnyeckoe 3amanue (BBI-
TIOJTHEHHE, 0OpPMIICHHE);
WnnuBuayansHOe 3aJjaHue
(BbIMIONTHEHUE, O(hOPMIICHHE);
JlaGopaTtopHast pabora (BBI-
TIOJIHEHHE, 0OpMIIEHHE)

JlabGopaTopHast pabora (3auu-
T2);
3auer
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OObmue XxapakTeprUCTHKU TIOKa3aTeeil 1 KpUTEpHeB OIEHNBAHNUA KOMITETEHIIMH Ha BCEX DTalax MpUBEJIe-

HBI B Ta0nuIe 2.2.

Tabnwmma 2.2 — Obmye XapaKTepUCTHKH TTOKa3aTellell 1 KpUTEPHUEB OICHUBAHMUS KOMITCTCHIIUH IO dTaraM

Iloka3atenu u Kpurte-
puu

3HaTh

Ymernb

Baagern

Otiu4HO
(BBICOKHi YPOBEHB)

obOnamaer QakTHYECKUMH U
TEOPETHYECKUMH 3HAHUSIMU B
npezenax H3ydaeMmoi obia-
CTH C TMOHHUMAaHHEM TPaHHMI
MPUMEHUMOCTH

obiamaeT Quamna3oHOM IIpak-
TUYECKUX yMCHUI, TpeOye-
MBIX JUIi Pa3BUTHS TBOpYE-
CKUX pelIeHu#, abCTparupo-
BaHUs MPOOIIeM

KOHTPOJHPYeT paboTy, Tpo-
BOJIUT OLIEHKY, COBEpILICH-
CTBYET JIeHCTBUSI pabOTHI

Xopowo
(0a30BbIii ypOBEHB)

3HaeT (aKThl, TPUHIUIIEL,
MPOIIECCHI, OOIIUE MOHATHUS B
mpenenax u3y4aeMou oOua-
cTH

o0najaer quana3oHOM IpaK-
THYECKUX YMEHHUH, Tpeldye-
MBIX IJIsI pEUIeHHs OIpeie-
JIEHHBIX TpobjeM B obiactu
HCCIIeIOBAHHUS

OepeT OTBETCTBEHHOCTHh 3a
3aBepIlcHUE 3a7ady B HCCIIe-
JIOBaHWH, NpPUCIOCaOIMBaeT
CBOE IIOBEJEHHE K O0OCTOs-
TENBCTBAM B PELICHUH MPO-
OneM

YaoBaerBopuTeIbHO
(moporoBblii ypoBEHb)

oOamaeT 6a30BBIMU OOIIIMMU
3HAHUAMU

o0asaeT OCHOBHBIMH yMe-
HUSIMH, TpeOyeMBIMH  JUIS
BBITIOJTHEHHS TIPOCTHIX 3a/1a4

paboTtaer
HaOIIOEHUN

Opu  TPSIMOM

dopMynupoBKa MoKas3areneil 1 KpUTepHUeB OLICHUBAHUSI JAHHOW KOMIIETCHILIMH MTpUBEACHa B Tabmuie 2.3.

Tabmuma 2.3 — [loka3aTenu M KpUTEPUH OIIEHWBAHUSI KOMITETEHITMH Ha Tanax

Iloka3aTenu n KpuTe-
pun

3HaTL

YMmerb

Baagern

Otiau4HO
(BBICOKHi YPOBEHB)

nOHUMaem CBSI3b MEXIy Ma-
paMeTpaMu M XapakTepHCTH-
KaMH DJKBHBAJICHTHBIX CXEM
NpUOOPOB  INEKTPOHUKH U
HAHOJIEKTPOHUKHU PA3INYHO-
ro (pyHKIMOHAIBHOTO Ha3Ha-
YeHUS;

onpedensiem  3KCIEPUMEH-
TaJIbHBIMA METOAaMH Tapa-
METpHI SKBUBAJICHTHBIX CXEM
NpUOOPOB  ANEKTPOHUKH |
HaHOAJIEKTPOHUKH;

3Haem  CTaHJAPTHBIE MPO-
rpaMMHBIE  CpeiCTBa  JUIst
KOMITBIOTEPHOTO  MOJIEJIUPO-
BaHUsI NPUOOPOB DIEKTPOHHU-
K{ ¥ HAHO3JIEKTPOHUKHI

yMmeem MaTEMaTHUYECKHU OIH-
ChIBaTh CBS3b MEXAY Mapa-

MeTpaMu 9KBUBAJICHTHBIX
CXeM  MOJIyNPOBOJHUKOBBIX
puOOpPOB;

yMeem WCIOJNB30BaTh CTaH-
JapTHBIC NpOrpaMMHBIE
CpencTBa Uil KOMITBIOTEPHO-
ro MOJCIUPOBAHUS

YCTPOMCTB W yCTaHOBOK
NEKTPOHUKH ¥ HAHORJICK-
TPOHHUKH;

ymeem cmpoumb TIPOCTEH-
e MareMaTudeckue u Gu-
3HYECKHE MOJENH MPHOOPOB,
CXEM, YCTpPOMCTB M YCTaHO-
BOK D3JICKTPOHMKA W HaHO-
JJIEKTPOHUKHI

€80000HO 61adeem Pa3HBIMU
crocobamMH  TIPEACTaBIECHUSL
¢u3nyeckoil mHGpopManuu B
rpadUuecKoi U MaTeMaThuyie-
CKOi1 hopme;

Knaccugpuyupyem  yCTpOu-
CTBa M YCTaHOBKH 3JIEKTPO-
HHUKU U HAHOAJICKTPOHUKH I10
ux (YHKIMOHATEHOMY
Ha3HAYCHUIO

Xopommo
(0a30BbIii ypOBEHB)

pacnozuaem SKBUBAJICHTHBIE
CXEMBbl YCTPOMCTB 3JIEKTPO-
HUKA W HaHORJIEKTPOHUKH
pa3nIHOTr0  (PYHKIMOHANIb-
HOT'O Ha3HAYCHHMS;

3Haem TPUHIUN JAeUCTBUSA
OCHOBHBIX KJIACCOB
YCTPOMCTB 3JEKTPOHUKH U
HAHODJICKTPOHUKU;

camocmosmenvHo  nooobupa-
em W TOTOBHUT JUTSL SKCIICPHU-
MeHTa HeoOxomumoe o0opy-
JIOBaHUCE;

yMeem cmpoumb TPOCTEHi-
mme (GU3NIecKue W MaTeMa-
TUYECKUE MOJENH TpHOOpOB
QJIEKTPOHMKH W  HAHOJJICK-
TPOHHUKHU

6nadeem pa3HBIMHU crioco0a-
MH TPEACTaBJICHUSMH WH-
dopmaruy;

cnocobex Kaaccuguyupo-
6amv NPUOOPEI U yCTPOiicTBA
QNIEKTPOHUKK M  HAHO3JIEeK-
TPOHHMKH M 3JIEMEHTHl HHTE-
IpaJIbHBIX CXeM

YnoBiaersopurebLHO

daem OIpCaAC/ICHNA OCHOB-

ymeem paboratk co crpa-

enaoeem TEPMHUHOJIOTHEH B
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(IOpOroBLIil yPOBEHB)

HBIX MOHSATHH;

pacnosnaem SKBHUBAJICHTHBIE
CXEMBI OCHOBHBIX YCTPOHCTB
SJEKTPOHUKH W  HAHOAJIEK-
TPOHHUKH PA3TUIHOTO (PYHK-
[IMOHAJILHOTO Ha3HAYCHUS;
3Haem TIPUHIWAI JEHCTBHA

BOYHOM JIUTEPATYypOH;
ucnonv3yem TpUOOPHI, yKa-
3aHHBIC B ONHCAHUH Jabopa-
TOPHOU paboTEHI;

yMeem  TIPEICTaBIATh  pe-
3yJBTaTHl CBOEH paboThHI

QJICKTPOHUKHU
TPOHUKHU

OCHOBHBEIX KJIaCCOB HpI/I60pOB
U HaHOJJICK-

npeAMETHOW ofJylacTn  3Ha-
HHS;

6n1adeem HAaBBIKAMU IIPAKTH-
gecKor paboThI ¢ mpubopaMu
JNMEKTPOHUKH W  HAHODJICK-
TPOHHKH W DJIEMCHTaMH
3NIEKTPOHHBIX CXEM

2.2 Komnerenuus IK-2

K-2

CIOCOOHOCTh APIrYMEHTHPOBAHO BHIOMPATH U Pealu30BbIBATH HAa MPaKTHKe 3(PdeKTHBHYIO Me-

TOAMKY IKCIMEPUMEHTAIBHOI0 MCCJIEA0BAHUS MAPAMETPOB U XapPaKTePUCTUK NMPHOOPOB, CXeM,
YCTPOIMCTB M YCTAHOBOK JIEKTPOHMKH W HAHOIJIEKTPOHHUKHM PA3IMYHOr0 (PyHKUHOHAILHOIO
HA3HAYEHUS

Hst GopMHUpPOBaHUS KOMIIETEHIIMM HEOOXO0AUMO OCYILECTBUTH psift TanoB. ComepikaHue 3TarnoB GopMu-
pOBaHUs KOMIIETEHIINHY, BUIBI 3aHATHH U MCIIONB3yeMbIE CPEICTBA OLICHUBAHMS NIPEACTaBICHBI B Tadmuie 2.4.

Tabmuma 2.4 — Dransl GopMUPOBAHUS KOMITETEHITH U UCTIOIH3yEeMbIE CPENICTBA OICHUBAHHS

JICCTBUSA U OCHOBHBIC TEXHU-
YecKHe XapaKTepUCTHKH OC-
HOBHBIX KJIACCOB IMOJYHPOBOJ-
HHUKOBBIX IPpHOOPOB

OIIPEAENATh IapaMeTpbl TBEp-
JIOTEJIbHBIX IPUOOPOB

CocraB 3HATDL YmMmernb Baagern
Copep:xanue 3Haem SKBUBAJCHTHBIC CXEMBI | yMeem TIPOU3BOIUTH pacdeT | 6radeem METOJAMH JKCIIEPH-
3ITANoB mpuOOPOB, METOIBI OMpereNie- | MapaMeTpOB OCHOBHBIX Kiac- | MEHTATBbHOTO  HCCIICOBAaHUS
HUS M pacyeTa NapaMeTpoB | COB TOJIYIPOBOTHUKOBEIX | TapaMeTpOB U XapaKTEPUCTHUK
OKBHUBAJIECHTHBIX CXEM; pudopoB; HOJIYIPOBOJHUKOBBIX — MPHOO-
3Haem YCTPOWCTBO, NPUHIMUI | yMeem SKCIIEPUMEHTAILHO | POB

Buasl 3aHarui

Jlexummy;
[IpakTryeckue 3aHATHS;
['pymmoBrie KOHCYTBTALIUN

[NpakTUyeckue 3aHATHS;
JlabopatopHbIe PabOTHL;
WuHauBunyansHoe 3aJaHKE;
CamocTosiTenbHas padora

JlabopatopHbIe PabOTHL;

HUcnoab3yembie
CpeACTBa OLleHU-
BaHHUs

Omnpoc Ha JEKIUH;
[pakTryeckoe 3amanue (3amu-
T2);

Kontpomasnas pabora;
WunuBuayansHoE
(zamura);
JlaGoparopnas paborta (3amu-
T2);

3auer

3a1aHUuC

[pakTuueckoe 3anaHue (BbI-
MIOJTHEHUE, 0(OPMIICHHE);
WupuBunyansHoe 3aJlaHue
(BBITIOTTHEHHUE, OPOPMIICHHE);
JlaGopatopHast pabota (BHI-
noJIHEHUE, 0(OPMIICHHE)

JlaboparopHast pabora (3amu-
T2);
3auer

OOmue XxapakTepUCTUKH ITOKa3aTeIeld 1 KpUTEpUeB OLICHUBAHU KOMIIETEHIIMM Ha BCEX 3Tanax npuBee-
HbI B Ta0uie 2.2 B 1. 2.1.
dopMynupoBKa MoKa3arenel 1 KpUTepHeB OlCHUBAaHUsI JAHHOW KOMITETCHIIUH MTpUBeIeHa B Tabmuie 2.5.

Ta6n1/1ua 2.5 —Tlokazarenu u KpUTCPpHUU OLICHUBAHWA KOMIICTCHIIMN HA 3TaIlax

puu

Iloka3aTenu u Kpurte-

3HaTL

YmMmerb

Baagern

OT1u4HO
(BBICOKH YPOBEHbB)

noHumMaem CBSI3b MEXIy Ta-
pamMeTpaMy M XapaKTepUCTH-
KaMH 3KBHBAJICHTHBIX CXEM;

apeymenmupyem BBIOOp Me-

yMeem MAaTEMAaTHYECKU OIIH-
ChIBaTh CBSI3b MEXIy Iapa-
MeTpamMu 9KBHUBAJIEHTHBIX
CXEM  IOJYIPOBOAHHKOBBIX

é1adeem METOJIUKAMHU pacue-
Ta MapamMeTpoB MOIYNPOBOJ-
HUKOBBIX TIPHOOPOB  DIIEK-
TPOHUKHU U HAHODJICKTPOHUKHU
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TOJa pacyera OCHOBHBIX Ma-
paMeTpoB  SKBUBAJICHTHBIX
cXeM;

3Haem >KBHUBAJCHTHBIC CXe-
MBI TIPHOOPOB 3IEKTPOHHUKU
¥ HAaHOBJICKTPOHHUKHU

npubOpOB  AIIEKTPOHUKH U
HAHO3JIEKTPOHUKHU Pa3INIHO-
ro (pyHKIMOHAIBHOTO Ha3Ha-
YEHUS,

ymeem  6blbupamsv — METOX
pacdera OCHOBHBIX HapameT-
POB  DKBHBAICHTHBIX CXEM
MOJYIPOBOJHUKOBBIX  TIPH-
0OOpOB ANEKTPOHUKH M HAaHO-
QNIEKTPOHUKH  Pa3IM4YHOTO
(yHKIIMOHAJIBHOTO Ha3Haye-
HUS;

ymeem  DKCHEPHUMEHTAJIBHO
OTIPEETATh apaMeTpsl
TBEPAOTENBHBIX  HPHOOPOB

SJICKTPOHUKH W  HAHO3JIEK-
TPOHUKH

pa3IMIHOrO  (PYHKIMOHAIB-
HOI'O Ha3HAYEHMS,

gnaoeem METOLAMHU DKCIIE-
PHMEHTANBLHOTO  HCCIIEN0Ba-
HUSI TapaMeTpPoOB U XapakTe-
PHCTHK MOJYIPOBOJHUKOBBIX
npuOOPOB  AIEKTPOHUKH U
HAHOAJICKTPOHUKH Pa3THYHO-
ro (QyHKIMOHAILHOTO Ha3Ha-
YeHUs

Xopowmo
(06a30Bblil ypOBeHb)

pacnosnaem 3SKBUBAJICHTHBIC
CXEMBI TOJIyTIPOBOJHUKOBBIX
npuOOpOB  ANIEKTPOHUKH U
HAHOAJIEKTPOHUKHU Pa3IMIHO-
ro (pyHKIMOHAJIBHOTO Ha3Ha-
YEHHUS;

3Haem TPUHLIUN JAeUCTBUSA
OCHOBHBIX KJIACCOB IOJYIPO-
BOJHHMKOBBIX HPHUOOPOB U
OCHOBHBIC TEXHHYECKHE Xa-
PaKTepUCTHKHY;

onpeoensiem METOBI pacyeTa
apaMeTpoB SKBUBAJICHTHBIX
CXEeM MPHOOPOB 3IECKTPOHUKH
Y HaHOBJICKTPOHHUKH DPa3ind-
HOTO (YHKIIMOHAIBHOTO
Ha3HAYCHHUS;

camocmosamenvHo noobupa-
em W TOTOBHUT JUIs JKCIEpHU-
MeHTa HeoOXxommmoe 000py-
JIOBaHUeE;

yMeem  paccyumuvléams Oc-
HOBHBIE TIapaMeTpbl IOJY-
MPOBOJIHUKOBBIX MTPUOOPOB U
OKBUBAJCHTHBIX CXEM 3ame-
IICHUS;

gnaoeem METOLAMH DKCIIE-
PHMEHTAJIBHOTO  HCCIIEA0Ba-
HHS NIApaMETPOB M XapakTe-
PUCTUK NOJYIIPOBOAHUKOBBIX
IpUOOPOB  3IEKTPOHUKH U
HAHOJIEKTPOHUKHU Pa3IMYHO-
ro ()yHKIMOHAJIBHOTO Ha3Ha-
YCHUA

YaoBaersopurenbHO
(MoporoBkIii ypoBeHb)

Oaem OTpENENeHUs] OCHOB-
HBIX TIOHSTHI;

pacnosuaem SKBUBAJICHTHBIC
CXEMbI NOJYIPOBOJHUKOBBIX
npuOOpPOB  AIEKTPOHUKH U
HAHORJICKTPOHUKH;

3Haem TIPUHIWI JEHCTBHA
OCHOBHBIX KJIaCCOB ITOITYIIPO-

BOJTHUKOBBIX pudopoB
IEKTPOHUKH U HAHODJICK-
TPOHHUKHU

ymeem paboTaTh CO CIpa-
BOYHOH JINTEPATYPOH;
ucnonv3yem nTpUOOPHI, yKa-
3aHHBIE B OMUCAHUM Jabopa-
TOPHOU paboTEHI;

yMeem npouzeooums pacdeT
IapaMeTpOB OCHOBHBIX IIPH-
6OpOB ANEKTPOHUKH M HAHO-
JJIEKTPOHUKHI

énadeem METOJAMH D3KCIIe-
PUMEHTAJIBHOTO  HCCIIeI0Ba-
HUS TapamMeTpoB TMOJYIpPO-
BOJIHUKOBBIX npubopoB
ANIEKTPOHUKH W HAHODJICK-
TPOHUKHU PA3IUIHOTO (YHK-
UOHAIEHOTO Ha3HAYCHHUS

3. THITOBBIE KOHTPOJIBHBIE 3AIAHUSA

JUis peanu3alyy BhILIENIEPEUHUCIIEHHBIX 3a1a4 00yueHUs UCIIOJIb3YIOTCA CIIEAYIOIUE MaTepUaIbL:

— THUIOBBIE KOHTPOJIbHBIC 3aJaHMsl WM MHbIE MaTepHajbl, HEOOXOAUMBIE IJIsl OLICHKH 3HAHWW, YMEHHUH,
HaBBIKOB, XapaKTEPU3YIOIINX 3Talbl (HOPMUPOBAHMS KOMIIETEHLIMH B MpOLIECCe OCBOEHHS 00pa30BaTEeNbHOM
MPOrpaMMBI, B COCTaBe: KOHTPOJbHBIE paOOTHI, MHIWBUAYATbHBIE 33/IaHUS, MPAKTUYECKHE 3aaaHus, jJadopa-
TOpHBIE pabOThI, CAMOCTOSITENbHAs paboTa, KypcOBOM MPOEKT, SK3aMeH.

3.1 KonTposbHbIe padoThl
1. Pacuet napaMeTpoB IMOJYIIPOBOJHUKOBBIX JUOJ0B
2. Pacuer napameTpoB OMIIONAPHBIX TPAH3UCTOPOB

3.2 UnauBuayaabHbIe 32 JaHUSA
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. PacdeT mosrynpoBOAHUKOBBIX AHOJIOB.
. PacueTr mapamMeTpoB OUITOJISIPHBIX TPAaH3UCTOPOB.

.3 JlabopaTopHbie padoThl

. HCCHGHOB&HI/IG BOJ'II)T-aMHepHOI‘/'I XapaKTCPpUCTHUKHU p-n nepexoaa.

. HCCHGHOB&HI/IG BOJIbT-€MKOCTHBIX XapPaKTCPUCTHUK IMOJTYIIPOBOAHUKOBOI'O 1UOAA.

. I3yueHue nepexoaHbIX MPOLECCOB B MOIYIIPOBOIHUKOBOM JUOJIE.

. UccmenoBanme cTaTHUECKUX XapaKTEPUCTHK OUTIONIPHOTO TPAH3UCTOPA.

. Onpezenenue napaMeTpoB OUMOISIPHOTO TPAH3UCTOPA.

. ViccnemoBanme XxapakKTepUCTHUK TOJIEBOrO TPAH3UCTOPA C YIPABISIONIAM P-N IEPEX0I0M.

.4 Tembl 1J11 CAMOCTOSATEILHOI PadoOTHI

. ®usnyeckre OCHOBBI TBEPIOTEIBLHON AIEKTPOHUKH.

. DIEeKTPOHHO-ABIPOYHBIH MTEPEXO/I.

. [lonmynpoBoJHUKOBBIE AUOBI.

. bunonsipuele TpaH3UCTOPBHI.

. IToneBbie TPaH3UCTOPHI.

. Tupucropsl.

. [osynmpoBoJHUKOBBIE TaTUMKH, CEHCOPHBIE YCTPOMCTBA U IIpeodpa3zoBaTenu

.5 3auer

. OyHIaMEHTAIIbHASL CUCTEMA YPABHEHUH TBEPAOTEIbHON AJIEKTPOHUKHU.

. CobcTBEeHHBIE, IPUMECHBIE M KOMIIEHCUPOBAHHBIE TTOTYIPOBOTHUKH.

. 'eHepanus n pekoMOMHAINS HOCUTEIEH B MTONIYIPOBOTHIUKAX.

. KoHTakT MeTani-nonynpoBoIHUK.

. Amox IoTTKH.

. OMHYeCKHE KOHTAKTBHI.

. MexanusM o0pa3oBaHuUs 3JIEKTPOHHO-ABIPOYHOTO niepexoaa (DAI1).

. KonTakTHast pa3HOCTh MOTEHIIMAIOB, €€ 3aBUCUMOCTh OT KOHIIEHTPALMU JIETUPYIOLIeH MpuUMecH, TeM-

NepaTypbl U IUPHUHBI 3aIPEIEHHOMN 30HbI.

9.

10
11
12

Oueprerudeckue quarpammbl D /111 npu npsMoM U 0OpaTHOM CMEIICHUSIX.

. [loToku HOCUTeNEH 3aps10B U MPUHLIUT BBIIpsiMiIeHHUs Toka DI1.

. Meroas! nomyuenus SA11: cruiaBnenue, auddysus, MOHHOE JIETUPOBAHUE, SIIUTAKCHSL.

. [loHATHE TIIAaBHOTO M PE3KOro, CHMMETPUYHOTO U HecuMMeTpuuHoro /111, TodeuHsle U MIOCKOCT-

Hele D/1I1.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

34

Knaccudukanus anonos.
BrimpsimurenbHble THOABI.

Bapukansl.

CTaOunuTpoH.

TyHHENbHBIN AUOJ,.

doroaunon.

Cgeronunon.

Bunonspusii Tpanzuctop (bT): onpenenenne, cxeMbl BKIIIOUEHUS, PEKUMBI PaOOTHI.
Hpetidossiii u 6e3apetidonsiii BT.
Cxema notokoB Hocuteneit B bT.
Buytpennue napamerpst BT: v, all, o*.
Bremraune nmapamerpst bT: a, P.
Cratnueckne xapaktepucTuku bT.
YcunurensHele cBoiictBa bT.
YacroTasle mapameTpsl bT.
OxsuBasieHTHas cxema bT.

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

JlaBunnbiit BT.

OnHomepeXxoIHBIN TPAH3UCTOP.
WHXeKIMOHHBII TPaH3UCTOP.

. [yms! B BT.
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35. Mogens D6epca—Moina.

36. Kitaccudukarus u mapkuposka bT.

37. llonessie Tpanzuctopsl (I1T): onpenenenue, BUABL.

38. [T ¢ ynpasistromum nepexoaom u 6apbepom LoTTku.
39. IIT ¢ MHAYIUPOBAHHBIM 1 BCTPOCHHBIM KaHATIOM.

40. Kommemenrapsas mapa. Ilapamerpsl I1T. JlocTOMHCTBA U HEIOCTATKH.
41. Beptuxansueiit MII-Tpan3uctop.

42, TITHI.

43. HEMT.

44. TupucTOpHL: ONpeieNieHHE, BUIBL.

45. TlpuHIUN JeCTBUS JUOAHOTO TUPUCTOPA.

46. TpuoaHbIi THPUCTOP.

47. CHMMETpUYHBIA TUPHCTOP.

48. TlomynmpoBOJHUKOBBIE AATYNKH, TPeoOpa3oBaTeIH.

49. IGBT.

4. METOAUYECKHUE MATEPHUAJIbBI

s obecriedeHus mporecca OOy9IeHHs U PEIICHHs 3a/1ad 00yUICHUS MCITONIB3YIOTCS CIIEAYIONTNE
Marepuabl:

4.1 OcHoBHas JIUTEpaTYpa

1. Cmuphos 10.A., Cokonor C.B., Turop E.B. ®u3ndeckrue 0CHOBBI 2JIEKTPOHUKU. — YUeOHOE mocooue.
— CII6.: JTanb, 2013. — 560 c. — [anexkTponHbIii pecypc]. — https://e.lanbook.com/book/5856

2. llanrun, A. C. TBepaoTensHBIe TPUOOPHI U YCTPOWCcTBa: YUuebHOe mocodre [DNeKTpoHHBIN pecypc] /
Manrun A. C. — Tomck: TYCVYP, 2012. — 156 ¢. — Pexxum pocrtyma: https://edu.tusur.ru/publications/2438

4.2 JlonoTHUTEIbHAA JINTEPATypa

1. Tposir I1.E. TBepaoTesbHas nekTpoHuKa. — Y4yeonoe nocoodue. — Tomck: TYCVYP, 2006. — 321 c. (48)

2. 'aman 3.1. ®wusmuka moaynpoBOAHMKOBBIX MPUOOpPOB: YdeOHoe mocobue. — Tomck: M3n-so HTJI,
2000. — 426 c. (45)

3. Buxynua .M., Cradeer B.. ®usnka momynpoBogHUKOBEIX mpubopoB. — M.: CoB. paamo, 1990. —
264 c. (21)

4. KpyrskoBa M.I"., YapeikoB H.A., FOaun B.B. [lonynpoBomHuKOBEIE PUOOPEI M OCHOBEI UX MPOEKTH-
poBanusi. — M.: Paguo u cBsi3b, 1983. — 352 c. (6)

5. NaceiakoB B.B., Ynpkun JLK. IomynpoBoanukoBbie npubopsl: YueOHUK A By3oB. — CII6.: Jlaus,
2006. — 480 c. (98)

6. 'yproB B.A. TBepaotenbHas aneKTpoHuKa: YueOHoe nocobue. — M.: Texnocdepa, 2005. — 408 c. (88)

7. TBepmoTesbHas IEKTPOHUKA: yueOHOe mocodue s By3oB / O. H. Boponkos [u np.]. — M.: Axaze-
must, 2009. — 317 c. (4)

4.3 YyeOHO-MeTOANYECKHE MOCOOUS M MPOrpaMMHoOe odecrieyeHne

1. Tposin I1L.E. TBepmoTenbHas 31eKTpOHUKA. Y4eOHO-METOANYECKOE MOCOOUE MO ayAUTOPHBIM MPAKTH-
YECKUM 3aHITHIM U CaMOCTOsATebHOM pabore. — Tomck: TYCVYP, 2007. — 76 c. (47)

2. Kuransckuii A.A. TBepioTenbHas dNMEKTPOHNKA: MeToandecKie yKa3aHus 10 BBHITOIHEHHUIO JTabopa-
TopHbIx paboT. — Tomck: TYCVYP, 2007. — 59 c. (29)

4.4 ba3bl JaHHBIX, HHPOPMAIHOHHO-CIIPABOYHBIE H MOMCKOBBIE CHCTEMBI

1. OGpazoBarenbHbI MOPTaN B cBOOOMHOM Joctyre: «Du3nka, XUMHs, MaTeMaTHKa CTYJCHTaM |
mkosbHEKaM. O0pasoBatenbHblil poekT A.H. Bapruna» — Pexxum noctyma: http://www.ph4s.ru/

2. «EquHOE OKHO J0CTyma K 00pa3oBaTesIbHBIM pecypcam» [DIeKTpOHHBIH pecypc]: mHpopMannoHHas
cucteMa. — Pexxum poctyna: http://window.edu.ru/

3. «eLIBRARY.RU» [DnexkTpoHHbIi pecypc]: HaydHas 3JeKTpOHHas OuOinoreka. — Pexxum nmocryna:
http://elibrary.ru

4. «Hayuno-o0pazoBarenbhblii nopran TYCYP» [OnexTpoHHBIH pecypc]: HaydHO-00pa3oBaTeNlbHBIN
nopran yHuBepcureTa. — Pexxum nocrymna: http://edu.tusur.ru/
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