MUHUCTEPCTBO OBPA30BAHUS U HAYKHU POD
denepaibHOE TOCYTIaPCTBEHHOE OI0IKeTHOE 00pa3oBaTe/ibHOE YUpex/JAeHne BbICIIEero 00pa3oBaHus

«TOMCKUIM TOCYJAPCTBEHHBII YHUBEPCUTET CUCTEM
VITPABJIEHUA U PAIIMOSJIEKTPOHUKN»

(TYCVYP)
YTBEPXIAIO
[IpopekTop no yuebHoit pabore
II. E. TposH
«_» 20

PABOYAS [TPOI'PAMMA YUYEBHOM JUCIUTIIVHBI
YerpoiicTBa reHepupoBaHus U (pOpMHUPOBaHHS CHTHAJIOB

YpoBeHb 00pa3oBaHus: BhIcIIee 00pa3oBaHue - CIENUATUTET
Hanpasnenue noarorosku (cneuuansHocTh): 11.05.01 PaguosnekTpoHHbIE cHCTEMbI H KOMILIEKCHI

Hanpaenennocts  (mpodwiib):  PaamodjieKTpOHHBIE  CHCTeMBI  mepexayd  uHQopManum;
Paanods/ieKTpOHHBIE CHCTEMBbI KOCMUYECKHMX KOMILIEKCOB; PaamonokaumoHHble CHCTEMbI U
KOMILIEKCHI

®opma 00ydeHus: OUHAsA

®akynsreT: PT®, Pagnorexnuyeckuid pakyJabTeT
Kagenpa: PTC, Kadeapa paguorexHn4ecKuX cHCTEM
Kypc: 4

Cemectp: 7

Y4eOHsIii man aHabopa 2016 roga

Pacnpenenenue pabouero BpeMeHH

Ne Bunb! yueOHOI esTenbHOCTH 7 cemecTp Bcero Ennnauner
1 Jlexnn 36 36 JacoB
2 [IpakTuueckue 3aHATHS 16 16 4acoB
3 JlaboparopHbie paboTHI 16 16 9acoB
4 Bcero aynuTopHbIX 3aHATUN 68 68 4acoB
5 CamocrosiTenbpHast paboTa 40 40 4acoB
6 Bcero (0e3 sx3amena) 108 108 4acoB
7 IloaroroBka u caada dK3aMeHa 36 36 4acoB
8 OO01mmast Tpy10eMKOCTh 144 144 9acoB
4.0 4.0 3.E

Ok3ameH: 7 ceMecTp

Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokon Ne 37  or« 1 » 2 2017 1

JIUCT COTJTIACOBAHUU
PabGouass mporpamma cocTaBiieHa C yd4eToM TpeOoBaHUN (eaepaTbHOTO TOCYIapCTBEHHOTO
oOpa3oBarenpHOro cranmapra Beiciiero oOpazoBanus (PI'OC BO) mo HampaBlIeHHIO MOATOTOBKH
(cnermmansHoCcTH) 11.05.01 PamnosnekTpoHHbIE CUCTEMBI M KOMIUIEKCHI, yTBEpkaeHHOTO 11 aBrycra 2016

rojia, pacCCMOTPEHa M YTBEP)KJICHA Ha 3acefaHuM Kadeapbl «  » 20 ropa, mMpOTOKOI
Ne .

Pa3zpaboTunku:
ACCHCTEHT, KaH]I. TeXH. HayK Kad. TY M. E. KomHatHOB

3aBeayromuii odecriednBaromen kad.
vV T. P. I'azu3oB

Pabouast nporpamMma cornacoBana ¢ GpaxkyJIsTeToM, NpoUINpyIoLIel 1 BhITycKaromei kadeapamu
HaIpaBJICHUS TOJTOTOBKHU (CMEIUaTbHOCTH).

Jlexan PT® K. 1O. [Tonosa

3aBe My IONIHiA BBITTyCKaroIIeH Kad.

PTC C. B. MenuxoB
OKcIepTsl:

noueHTt kad. TY A. H. bynnakos

crapmmii mpenoaasarens kad. PTC . O. HoznpeBatbix
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1. eau u 3372494 TUCHUILIHHBI

1.1. lean AUCHUIIHHBI
«YCTpOWCTBO FreHEPUPOBAHUS U (POPMUPOBAHMS CUTHAJIOB) SBISIETCA M3y4YEHUE BOIPOCOB TEOPHU
U TEXHUKHU YCTPOHCTB T€HEpUpOBaHUs, (POPMHUPOBAHUS M NEpPEAaud CUTHAJIOB, a TAKXKe PACCMOTPEHHE
OOIIMX MPUHIUIOB MOCTPOCHMs, METOJOB pacueTa U MOBbIIIEHUA 3()(YEKTUBHOCTU paaHoNepeatonX
ycrpoiicts (PIIY) ¢ aMmminuTynHO#M, yIII0BOM, OMHOMOJIOCHON U UMITYJIbCHON MOIYJISIIUEN TPUMEHSIEMBIX B
PaAMONIEKTPOHHBIX CUCTEMAX.

1.2. 3agaum QIMCUMTILUTHHBI
— cdopmMupoBaTh y CTYACHTOB OOIIME HAy4YHbIE MPEICTABICHHUS O PA3BUTUU COBPEMEHHBIX
CUCTEM CBS3U U
— TI0O3HAaKOMUTh HMX C OCHOBHBIMH METOJIaMHM IPOCKTHUPOBAHMS, pacdyeTra W OIKCIUTyaTalluu
paauonepealouX YCTPOUCTB Ha COBPEMEHHOM 3JIEKTPOHHOM KOMITOHEHTHOM 0ase.

2. MecTo nucuuiuiaiabl B ctpykrype OITOII

HucrunmHa «YcTpoiicTBa reHepupoBanus U GopmupoBanus curaioB» (b1.5.28) otHocutces k
omoky 1 (6a3oBast 4acTh).

[IpenmecTByomuMy  TUCHUIUIMHAMY, (OPMUPYIOLIUMHU  HauyajbHble 3HAHMS,  SBISIIOTCS
ciaenyromue aucuuiuinHel: Kocmuueckue cucrembl, OcHOBbI Teopuu 1eneil, PanuoaBromaruka,
PanmnorexHnueckne nenu M curHaiel, PacnpocTpaHeHue paauoBoiiH, CXEMOTEXHHMKA aHAJIOTOBBIX
UIEKTPOHHBIX YCTPOMCTB, YcTpoiictBa CBY 1 aHTEHHBI.

[TocnenyromuMu JUCITUTUIMHAMY SIBJSIFOTCS: 3alllUTa BBIMTYCKHON KBaJTU(UKAIIMOHHOW paloTHI,
BKJIFOUAs MOATOTOBKY K MPOLIEAYPe 3alIUThl U TpoLeaypy 3auThl, [Ipegaumniomuas.

3. TpeOoBaHus K pe3yJibTaTaM OCBOCHHMS JHCIUIITHHBI

[Ipouiecc n3ydeHus JUCHUILTUHBI HANIpaBiIeH Ha (GOPMUPOBAHHE CIETYIOMIMX KOMIETCHIIHIA:

— TIK-3 cnocoOHOCTBIO OCYIIECTBIISATh MPOSKTUPOBAHNE KOHCTPYKIIUH 3JIEKTPOHHBIX CPEICTB C
npuMeHeHneM coBpeMeHHbIX CAIIP u makeToB NpuKIIaJHBIX IPOTpamMm;

— IIK-4 cnocoOHOCTBIO BBIOMpATh ONTHMAJbHBIC TPOSKTHBIC pEIIeHWs Ha BCEX JTamax
MIPOEKTHOTO MpolLecca;

B pesynbrare usyueHus JUCHUIUIMHBI CTYAEHT JOKEH:

— 3HATh OCHOBHBIE TeXHHUYeCcKHe TpeOoBaHus mo PIIY mis paanosneKTpOHHBIX CHCTEM, a
TaK)K€ OCHOBHbIE HOPMAaTHBHBIE JOKYMEHTHI (OTEUECTBEHHBIE U MEKIYHAPOJHBIE) ONPEAEISIOIINE ITH
TpeOOBaHUS U BbIOMpATh ONTUMAJbHBIE MPOEKTHBIE PELICHHs Ha BCEX 3Tamax MPOEKTHOrO Ipoliecca;
TEOPETUYECKHE OCHOBBI CTPYKTYPHBIX, ()YHKIMOHAIBHBIX U NMPUHIUIHAIBHBIX cxeM PITY nudposoro u
AHAJIOrOBOTO PAMOBEIAHUS PA3INYHBIX JUAMAa30HOB YAaCTOT, U OCHOBBI MPOEKTHUPOBAHUS IPUMEHEHHEM
coBpemMeHHbIX CAIIP u makeToB NpUKIAIHBIX IPOTPaMM JIJISl CXEMOTEXHUYECKOTO aHAJIM3a U YUCIEHHOTO
BBIYHCIICHUS.

— yMmeTb paspabarteiBaTh TexHHUeckoe 3amanue (T3) Ha mnpoexkrtupoBanue PIIY nmns
pPaZMO3IEKTPOHHBIX CHUCTEM, HCHONb3ysl AaKTyaJbHble HOPMATHBHBIE JOKYMEHTHl U BBIOHMpATh
ONTHMAaJbHbIE MPOCKTHBIE PEIIEHHUs, a TaKKe BBHIOMpPATh COBPEMEHHYIO AJIEKTPOHHYIO KOMIIOHEHTHYIO
06a3y ¢ yuyeroM TpeOOBaHUI MUHHMATIOPU3ALNHU, HAIECKHOCTH, JJIEKTPOMATHUTHON COBMECTUMOCTH,
TEXHOJIOTUYHOCTH, PEMOHTOIPUIOAHOCTH, YA00CTBA JKCILTyaTallil U SKOHOMUYECKOH 3(PPEeKTUBHOCTH;
MPUMEHATHh MPAKTHUECKUE U TBOPUECKUE PEUICHHUs Ui pa3pabOTKU CTPYKTYPHBIX, (PYHKIIMOHAIBHBIX U
npuHIunuanbHbix cxeM PITY um ux y3moB, B coorBerctBuM ¢ T3, a Takxke mnpoektupoBath PIIY ¢
IIPUMEHEHUEM CHUCTEM aBTOMAaTU3MpoBaHHOro mnpoektupoBanust (CAIIP) u makeToB NpUKIagHBIX
MIPOrpaMM JUIsl CXEMOTEXHUYECKOTO AHAJIN3a U YUCIEHHOTO BBIYHUCIICHHUS.

— BJaJeTh HaBbIKAMH OOOCHOBaHHUS CTPYKTYPHBIX, (YHKIIHOHAIBHBIX WU MPUHIUIHAATIBHBIX
cxem PIIY um ux y3moB, a Takke HaBblkamu paspabotku T3 Ha mnpoekrtupoBanue PIIY nmns
PaAMOANIEKTPOHHBIX CHUCTEM, HCHOIb3Yysl aKTyalbHble HOpPMAaTHBHBIE JOKYMEHTHl U YMEHHMEM BbIOMpATh
ONITUMAJIbHBIEC TIPOCKTHBIE PEICHUs; HaBBIKAMH pabOThl M MPOBOJUTH OIIEHKY C 00OOCHOBaHUEM pPaOOTHI
CTPYKTYPHBIX, (yHKIIMOHAIBHBIX U MPUHIHUNUATIBHBIX cxeM PITY u ux y3moB, a Takxke BIaJeTh 3HAHUSIMU
npoexktupoBanus PIIY ¢ npumenennem coBpemeHHbIX CAIIP 1 makeToB NpUKIIAJAHBIX IPOTPAMM.
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4. O0beM IMCUMILIHHBI M BUJbI y4eOHOH padoThI
OO6miast TpyIOeMKOCTh IUCIMIUIMHBI cocTaBisieT 4.0 3a4eTHBIX €AUHUIIBI U TIPEACTABICHA B
taonuie 4.1.
Tabmuma 4.1 — Tpy10eMKOCTh AUCIIUTUTHHBI

Bunst yueOHOI nesTeIbHOCTH Bcero uacos Cemectpsl
7 cemecTp
AynutopHbl€ 3aHTHS (BCETO) 68 68
Jleknun 36 36
[TpakTrueckue 3aHATHS 16 16
JlaGopaTtopHbie paboThI 16 16
CamocTrosiTenpHast paboTa (Bcero) 40 40
OdopMmieHrEe 0TYETOB I10 JIAOOPATOPHBIM paboTaM 18 18
[TpopaboTka NTEeKIIHMOHHOTO MaTepraa 12 12
IToaroroBka K NpakTUYECKUM 3aHATUSAM, CEMUHAPaAM 10 10
Bcero (0e3 sx3amena) 108 108
ITogroroBka 1 cada dK3aMeHa 36 36
OO0miast Tpy10EMKOCTH 144 144
3aueTHbIe EaquHUIIBI 4.0 4.0

5. Conepxanue AUCHUILIMHBI

5.1. Pa3zaeanl JUCHUILIMHBLI M BUALI 3AHATHI
Paznenbl nuCIMIUIMHBI M BUBI 3aHATHN TTPUBEACHBI B TabuIe S.1.
Tabmuma 5.1 — Pasgens! fUCHUILIMHGBL U BUABI 3aHSATUI

) = g z
3 Q
iz Q o, o &
S =l = 0 =
s © 2 = A &
HasBanus pa3nenoB IUCHUATIIIMHBL % & = % = S
= 2 2 = 5 =
) < O = =
1 o Q ) ()
s O e = &=
o < = o O
= 58 g :
© )
~ 2
7 cemecTp
1 BBenenue B mpoOEKTUPOBAHUE 2 0 0 1 3 [1K-3, [1IK-4
COBPEMEHHBIX paJHoNepeaatonux
YCTPOMCTB.
2 Ilpunnuns! noctpoenus ' BB 4 2 6 9 21 IIK-3, IIK-4
3 Vennurenu momtHoctH B PITY 4 4 0 3 11 TIK-3, IIK-4
4 YMHOXUTEIH 9acTOThI B PITY 4 2 0 3 9 T1K-3, IIK-4
5 Asroreneparopsl B PITY 6 4 4 8 22 IIK-3, [IK-4
6 Cunre3aropsl yactoT B PITY 4 0 4 6 14 IIK-3, [IK-4
7 AHaI0rOBBIE METO/IBI MOYJISILIUU B 4 2 2 6 14 IIK-3, IIK-4

PITY
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8 Ludposeie meToapr Moayssuu B PITY 4

9 MeTonb! NpOEKTUPOBAHUS U pacyera 4
YCTPOHCTB (POPMUPOBAHMSI CUTHAJIOB

Hroro 3a cemectp

Hrtoro

36 16 16 40 108
36 16 16 40 108

5.2. Conep:xkanue pa3aejioB JMCHUILIAHBI (110 JTEeKIIUSIM)
ConeprkaHue pa3iesaoB TUCIUILINH (TI0 JIEKIMSIM) IPUBEACHO B Tabnuiie 5.2.
Tabnuma 5.2 - Conepkanue pas3eaoB AUCIHUILUIMH (TI0 JICKITUSM)

HasBanus pasnenos

1 Beenenue B MpOEKTUPOBAHKE
COBPEMEHHBIX PaJUONEPENAIOIINX
YCTPOWCTB.

2 [Tpunuunsl noctpoenus ' BB

3 Yeunurenu moraHocty B PITY

4 YMuoO)uTenn 94actotel B PITY

Coneprxanue pa3aenoB TUCHUTLTAHBI IO
JCKIHSIM

4 TpynoeMKOCTb,

7 cemecTp

Knaccudukanus u tpedoBanus k PITY 2
JUIsl paAMOIEKTPOHHBIX CUCTEM.

OcHOBHbBIE HOPMATHUBHBIE IOKYMEHTHI,
TexHu4eckue Tpedosanus PITV.

CTpyKTypHBIE U (YHKIIMOHATBHBIE CXEMBI
noctpoenus PITY. Ctpykrypa reneparopa

C BHEIIHUM BO30Yyk/1eHueM. MeTtozsl
IIOCTPOEHUS] COBPEMEHHBIX

nepenaryukoB. CoBpemenubsie CAIIP miis
npoektuposanus PITY.

Hrtoro

OG6mue Bompockl noctpoenus 'BB. 4
OCHOBHBIE YCUITUTENbHBIC TPUOOPHI, UX
napameTpsl. CTaTu4ecKue,

JUHAMUYECKUE U HACTPOCUHBIE
xapaktepucTiku [ BB. Pexxumbl paboTh

I'BB. Tpansucropusiii I BB B pexxume ¢
OTCEYKOM KOJIJIEKTOPHOTO TOKa. baianc
MoumHocrel B [ BB

Hroro

Tpansucropusiit ' BB B o6nactu CY u 4
BY. Pacuer YM Ha GunonspaomM

Tpan3ucrope. 'BB Ha nosesom

TPaH3UCTOPE.

Hrtoro

[Tpunuun aeiicreust YU. O6mue
TpeGoBaHus U MoJI0KeHUs . CXeMbl
YABOECHMSI U yTPOEHUS B TPAH3UCTOPHBIX
VY. Bapakaropusie Y.
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Hroro

5 Asroreneparopsl B PITY OO6mmue TpeOOoBaHMS U MOJIOKEHUS
aBTOTEHEPATOPOB. PexKnMBbI
€aMOBO30Y>KICHHUSA. ABTOTEHEPATOPHI C
TpaHnc(opmMaTopHOl 00paTHO CBA3BIO.
OHepreTu4ecKue COOTHOIIEHHUS B
CTallMOHAPHOM PEXHUME. JKBUBAJICHTHBIC
TpéxToueyHble cxembl. [IpakTnueckue
cxeMbl apToreHeparopa. Llenu nuranus u
cMeleHns. Bo3MOXHOCTb IPEPBIBUCTON
reHepanuy. CTabuIbHOCTh YaCTOThI
aBToreneparopa. l1lyms!1 aBroreneparopa.
KBapreBas crabunu3zanus 4acTOTHI.
I'enepaTopsl ynpasisieMble HaNpsSKEHUEM
(I'YH). I'VH ¢ nByms BapuKanamu.

Hrtoro

6 Cunresaropsl yactoT B PITY OcHOBHBIE XapaKTePUCTUKU
CHHTE3aTOpOB 4acToT. [laccuBHbIE
CHHTE3aTOPHI 9aCTOT (METOJ PSMOTO
cuHTe3a yactoT). CUHTE3aTOphI ¢
(a30BOI1 aBTOMOICTPONKOM YaCTOTHI
(KOCBEHHBIN METO.)

Hrtoro

7 AHaJIOTOBBIE METOJBI MOAYISIIIUU B OCHOBHBIE CTIOCOOBI (POPMUPOBAHUS

PITY CUTHAJIOB B IIEPENATUNKAX JJIS
PagnO3IEKTPOHHBIX
CUCTEM.AMIUIUTYHASL U YaCTOTHAs
MOy SIMH. Pexumbl paboThbI
MOJYJIUPYEMOTro Kackaaa. Pexxum
cpenHel MomHocTH. OTHOMOIOCHAS
Monyssanusi. CeTouHast MOy ISLUS
cMmemieHueM. Pacuet u noctpoenne CMX
(rpacdoaHamUTUYECKUI METON).
[Toctpoerne CMX 110 ABYM TOUYKaM.

Hrtoro

8 [ludpoBbIe METOIBI MOIYJISIIUU B NMnynbCcHBIE CHCTEMBI PATMOCBSA3H.

PITY PannocucreMs! ¢ UMITYJIbCHO-KOIOBOU
Moaynsuuen. Paguocucremesl,
HCIIOJIb3YIOIINE KOAUPOBAHUE C
npenackazanueM. OCHOBBI TEOpUU
KOIMpOBaHUsl. MHOrokaHajIbHbIE
pPaIMOCUCTEMBI TIEpeIadu HHPOPMAIIHH.
Pannocucremsl ¢ BpeMEHHBIM
pazneneHueM kaHanoB. CpaBHUTENbHAS
OIIEHKA CUCTEM C YaCTOTHBIM H
BPEMEHHBIM Pa3JIEICHHEM KaHAJIOB.
[{udpoBble MHOTOKaHATILHBIC
paJIMOCUCTEMBI TIepeIadu HHPOPMAITHH

Hrtoro

9 MeTonbl NpOEKTUPOBaHUS U pacueTa TUIIOBBIE CTPYKTYPHBIE CXEMBI
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YCTPONCTB (POPMUPOBAHUS CUTHATIOB  TEJIEBU3HOHHBIX, PaJHOBELIATEIbHBIX U 4
MEePEIATYUKOB JIJIs1 PAJAMOIIEKTPOHHBIX
CUCTEM U KOMILJIEKCOB.

Hrtoro 4

Uroro 3a cemectp 36

5.3. Pa3nesibl AMCHUIIMHBI M MEKIMCHUILINHAPHBIE CBS3H ¢ 00eceYnBAIIUMH (MPeAblTyIIUMH)
U obecneynBaeMbIMU (MOCJAEAYIONIUMHE) TUCHUTIIMHAMUA
Pa3nenpl TUCIIUTUIMHBI U MEXIUCIUTUTMHAPHBIC CBSI3U ¢ 00CCIICUMBAIONTUME (TIPEABIIYIIIUMU) U
o0ecrneynBaeMbIMH (TIOCIEAYOIIMMA) AUCIUIITMHAMH MPEICTaBIeHbI B Tabmuie 5.3.
Tabnuua 5.3 - Paznens! AUCHUIUIMHBI U MEKIUCIUITIMHAPHBIE CBSI3U

Ne paznenoB qaHHON AMCHUILIIMHGL, 17151 KOTOPBIX HEOOXOIUMO H3y4YCHHE

HayMeHOBaHME TUCIUILIHH 00€eCTIeunBAONINX U 00ECTICUNBAEMBIX JUCIUIIIINH
1 2 3 4 5 6 7 8 9
[IpenmecTByOmMuUe TUCHUTUIMHB
1 Kocmuueckue cucteMbl + + + + + + + +
2 OCHOBBI TEOpUU LETIEN + + + +
3 PagmoaBTOMAaTHKa + + +
4 PannorexH
hi§ NYECKUE LENH U . n n n n .
CUTHAJIBI
5 Pacnipoctpanenue n n n n
pasguoBOIH
6 CxeMOTeXHHKA aHaJIOTOBbIX
y + - + - + - +
AIIEKTPOHHBIX YCTPONCTB
7 YerpoiictBa CBY u aHTeHHBI + + + + + + +

[Tocnenyromume AUCUUTLTAHBI

1 3amuTa BbITYCKHOM

KBATHM(UKAIIMOHHOMN pabOTHI,

BKJIHOYas MOATOTOBKY K + + + + + + + +
MPOLEAYPE 3aLIUTHI U

MPOLIETyPY 3aLUTHI

2 IlpenaunuiomHas + + + + + + T +

5.4. CooTBeTCcTBHE KOMIIETEHIUIi, (POPMHUPYEMBIX NPU U3YYeHHUH TUCHMIIUHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMNIETEHIUH, (POPMUPYEMBIX IMPH HM3YYCHUH AUCIUIUIMHBI, U BUIOB 3aHSATHI
npeCTaBiIeHO B Tabmuie 5.4
Tabmuma 5.4 — CooTBeTCTBME KOMIIETCHIMHA W BHUJIOB 3aHATHH, (OPMHPYEMBIX NpU H3YYCHUH
JMCIUTLTHHBI

Bunel 3angtuit

DopMBbI KOHTPOJIS

Komnerennumn
CamocrosiTenbHas padboTa

Jlexuum
[TpakTryecKue 3aHATHS
JlaGopaTtopHbie paboThI
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ITK-3 + + + + KontponsHas pabdora,
Ok3amen, KoHcexkT
caMonoaroToBku, OT4eT 1o
naboparopHoii pabore,
Onpoc Ha 3aHATUAX

I1K-4 + + + + KonTponbhas pabota,
OKx3ameH, Koncmekt
camMoIoAroToBku, OTYET 110
nmabopaTopHOi padore,
Ornpoc Ha 3aHATUAX

6. UuTepakTBHBIE MeTOABI 1 GOPMBbI OPraHU3aLMU 00yYeHUs
He npenycmorpeno PYII

7. JIaGopaTopHbie padoThI
HaunmenoBanue 1a60paTopHbIX paboT npuBeaeHo B Tadmure 7.1.
Tabnuma 7. 1 — HanmenoBanne 1abopaTopHBIX padboT

HazBanwus paznenos HaumenoBanwue n1abopatopHbIX padoT

4 TpynoeMKoCTb,

7 cemecTp

2 [Tpunuunsl noctpoenus ' BB I'eneparopsl ¢ BHENTHUM BO30YKICHUEM 2
(I'BB) B pexxume ¢ OTCEUKOM
KOJUIEKTOPHOTO TOKa.

Harpy3ounsle xapakrepuctuku I'BB. 4
Hroro

5 Asroreneparops! B PITY HccenenoBanne TpEXTOUEYHBIX CXEM 4
aBTOT'€HEPATOPOB.

Hrtoro

6 Cuntesaropsl yactoT B PITY HccnenoBanue cxem KBapLEBbIX
aBTOT€HEPATOPOB.
HTtoro
7 AHAJIOrOBBIE METOABI MOAYISIUU B VccnenoBaHue cxeM MOZYISTOPOB.
PIIY Hroro

Uroro 3a cemectp 16

8. IIpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HanmeHoBaHME MpaKTHYECKUX 3aHATHHA (CEMHHAPOB) IpUBEACHO B Tabmwuie 8.1.
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Tabnuua 8. 1 — HamMeHOBaHME NPaKTUYECKUX 3aHATHI (CEMUHAPOB)

HasBanus pasnenos

2 Ilpunnuns! nocrpoenust ' BB

3 Yennurenu momgocty B PITY

4 YMuoOx)uTenn 94actotel B PITY

5 Asroreneparops! B PITY

7 AHanoroBble METOABI MOJYJIALIMU B

PITY

9 MeTonb! NpOEKTUPOBAaHUS U pacyera
YCTPOUCTB ()OPMHUPOBAHHSI CUTHAJIOB

Uroro 3a cemectp

9.

HanmeHnoBaHMe MpakTUYECKUX 3aHATHN
(cemrHapoB)

4 Tpyn10eMKOCTb,

7 cemecTp

Pacuet xomiekTopHoOit 1 6a30BoH 1enei 2
YCHITUTEIIS] MOIIIHOCTH BBICOKOM YaCTOTHI

Hrtoro

Pacder neneit cornmacoBaHusi MEXIy
KacKaJaMu paJiuonepe1aTunKa.

Hroro

Pacuer snemenToB punsTpanuu B
aHTEHHOH LIENH.

Hrtoro

Pacuer mapameTpuyeckux u KBapUEBbIX
aBTOI'€HEPATOPOB.

Hrtoro

Pacuet 6a30B0i MOAYIISIITIN B
paaronepenaTyuKax.

Hroro

PacueT KoJUIeKTOPHON MOIYJISIINH B
paaronepenarankax.

Hrtoro
16

CamocrosiTesqbHast pabora

koMIteTeHIuH DopMupyembie

TK-3, TTK-

I1K-3, IIK-

I1K-3, IIK-

TK-3, TTK-

I1K-3, IIK-

I1K-3, IIK-

Bunel camocTosTenbHOI paboThl, TPYIOEMKOCTh U (hOpMUpPYyEMbIE KOMIIETCHIIUN MPEACTAaBICHBI B

tabmuue 9.1.

Tabnuma 9.1 - Buasl caMoCTOSATENBHOM PabOThI, TPYI0EMKOCTh M (JOPMUPYEMBbIE KOMITCTCHITH

HaszBanus paznenon

Bunaper camocTositenbHON
paboTsl

4 Tpym0eMKOCTb,
KomreTeHurn OopMupyembie

7 cemecTp

CornacoBaHa Ha noptane Ne 7244

DopMBbI KOHTPOJIS



1 Beenenue B
MIPOCKTUPOBAHKE
COBPEMEHHBIX
paauonepeaaronmx
YCTPOMCTB.

2 IlpuHIUIBI HOCTPOEHUS
I'BB

3 Yenaurenu MOIIHOCTH B
PITY

4 YMHOXXUTEIHN YaCTOTHI B
PITY

5 ABroreneparopsl B PITY

6 CuUHTE3aTOphl YACTOT B
PITY

7 AHaJI0rOBEIE METOAEI
mMonyJsanuu B PITY

[TpopaboTka JIEKITMOHHOTO
Marepuana

Hroro

IloaroroBka k
MIPaKTUYECKUM 3aHATHSIM,
CeMHHapaM

[TpopaboTka JIEKITMOHHOTO
Marepuana

OdopmieHre 0TYETOB 110
nabopaTtopHbeIM paboTam

OdopmieHre 0TYETOB 110
nabopaTtopHbeIM paboTam

Hrtoro

IToarorosxka k
HpaKTquCKHM 3aHATUAM,
CeMHHapaM

[TpopaboTKa JEeKIIMOHHOTO
marepuana

Hroro

IloaroroBka x
MPAKTUYECKUM 3aHATHSIM,
ceMHuHapam

[TpopaboTKa JEKIIMOHHOTO
marepuaia

Hroro

IloaroroBka k
MIPaKTUYECKUM 3aHATHSIM,
CeMHHapaM

[TpopaboTka JEKIMOHHOTO
Marepuania

OdopmieHre 0TYETOB 110
nabopaTropHbeIM paboTam

Hrtoro

[TpopaboTka JIEKITMOHHOTO
Marepuana

OdopmiieHre 0T4eTOB 10
n1abopaTopHbIM paboTam

Hroro

IToarorosxka k
HpaKTquCKHM 3aHATUAM,
CeMHHapaM

[TpopaboTKa JEKIIMOHHOTO
marepuana
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TIK-3,
TIK-4

TIK-3,
TK-4

I1K-3,
I1K-4

TK-3,
TIK-4

I1K-3,
I1K-4

TIK-3,
TIK-4

I1K-3,
I1K-4

KonTpomnsHas pabdora,
Ormpoc Ha 3aHATHUSIX,
DK3aMeH

Koncnekr
CaMOTIOATOTOBKH,
KonTponbhas pabora,
Onpoc Ha 3aHATHSX,
OTueTt no nabopaTopHOii
pabore, Dx3aMeH

Koncnekr
CaMOTIOATOTOBKH,
KonTpomnsHas pabdora,
Ormpoc Ha 3aHATHUSX,
DK3aMeH

Koncnekr
CaMOITOATOTOBKH,
KonTponbHas pabora,
Omnpoc Ha 3aHATHSIX,
DK3aMeH

Koncnekr
CaMOIIOATOTOBKH,
KonTponbHas pabora,
Onpoc Ha 3aHATHSX,
OTueTt no nabopaTopHOii
pabore

Koncnekr
CaMOTIOATOTOBKH,
KonTpomnsHas pabdora,
Ornpoc Ha 3aHATHUSIX,
OtyeTt no nabopaTopHOM
pabote, Dx3aMeH

Koncnekr
CaMOTIOATOTOBKH,
KonTpomnsHas padora,
Ormpoc Ha 3aHATHUSIX,
OtyeTt no naboparopHO

10



Odopmiierre 0T4eTOB 10 4 pabore
n1abopaTopHbIM paboTam

Hroro 6
8 LludpoBbie METOIBI [TpopaboTka IeKIMOHHOTO 2 1IK-3, Koncnekr
Moxayisiuuu B PITY Marepualia [1K-4 CaMOIIOATOTOBKH,
Vroro ) KonTponbHas pabora,
Onpoc Ha 3aHATUSX
9 MeToabl IToarorosxka x 1 I1K-3, Koncmoekr
MIPOCKTUPOBAHUS U MPaKTUYECKUM 3aHATHSIM, [1K-4 CaMOIOJITOTOBKH,
pacuera yCTpOMCTB CeMHHapaM Kontponwshas pabora,
MUPOBAHUSI CUTHAJIOB MPOC Ha 3aHATHUSIX
(popMHpoBaHIs CHIHATO [TpopaboTka JIEKIIMOHHOTO 1 Onpoc ra s
Marepuaia
Utoro 2
Uroro 3a cemectp 40
[ToaroroBka u crava 36 DK3aMeH
JK3aMeHa
Hroro 76
9.1. Bonipochl 11 NOATOTOBKM K NPAKTHYECKUM 3aHATHAM, CEMUHApaM
1. TpaH3uCTOpHBIN I'eHepaTop ¢ BHEUITHUM BO30YKJIECHHUEM B PEKUME C OTCEUKON KOJUIEKTOPHOTO
TOKa.
2. bamanc mourHOCTEH BO BXOIHOM M BBIXOJHOM HETISX.
3. JluHaMUYeCKUX U CTAaTUYECKHE XapaKTEPUCTUKH FeHepaTopa ¢ BHEIIHUM BO30YKICHUEM.
4. PexxuMbl paboOTHI MOIYJIUPYEMOTO KacKaa.
5. DHepreTuuecKrue COOTHOIICHUS B yCHIIUTENSAX C OAHOMOIOCHOW MOAYJIALIMEH.
6. CertouHast MOIYJIAIUS CMEIICHUEM.
7. IlocTpoeHue cTaTnyeCcKor MOIYJIALMOHHON XapaKTEPUCTUKHU.
8. Pacder OKOHEYHBIX U MMPOMEKYTOUHBIX KaCKaJI0B YCUJICHUS B YCHUJIMTEISAX MOIIIHOCTH.
9. VYnBouTenw v yTPOUTEIN YaCTOTHI.
10. BapakaropHble YMHOXHTEJIN YACTOTHI.
11. Pacuet ycunurenss MOITHOCTH HA OUIIONIIPHOM U TIOJIEBOM TPAH3UCTOPAX.
12. PexxuMBbI caMOBO30YKICHUS.
13. DHepreTMuecKkue COOTHOUIEHUS B CTALIMOHAPHOM PEXUME.
14. DxBHUBaJIEHTHBIE TPEXTOUEUHBIE CXEMBI.
15. IlpakTuyeckue cXeMbl aBTOI€HEPATOPOB.
9.2. Boripochl Ha MPOPadOTKY JIEKIIMOHHOTO MaTepuaJja
16. Metoas! IpsIMOTO U KOCBEHHOTO CHHTE3a YacTOT.
17. PagnocucreMsl ¢ UMITYIbCHO-KOIOBOM MOJYJISILIUEH.
18. Crarnyeckue W JUHAMUYECKUE XAPAKTCPUCTUKU OUMOJSAPHBIX M TIOJEBBIX TPAH3UCTOPOB,

3NIEKTPOBAKYyMHBIX IPUOOPOB.

19.
20.

CrpykTypa reHeparopa ¢ BHEILIHUM BO30YKJICHUEM.
CrpykTypHble M (QyHKIMOHaANbHbIE cxeMbl PIIY ¢ aMmiauTyaHoil M 4acTOTHOM Momynsuuei.

HX oCHOBHBIE MApaMeTpHI.
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10. KypcoBas padora (mpoekr)
He npenycmotrpeno PYII

11. PeiiTuHroBasi cucremMa Jisi OLEHKHU YCIIeBA€MOCTH CTY1€HTOB

11.1. banabHbIe OLEHKH AJIs1 3JIEMEHTOB KOHTPOJIA
Tabmuma 11.1 — bamibHBIE OIICHKH IS 2JIEMEHTOB KOHTPOJIS

. . MaxkcumanbHbIN
. MakcumanbHbIN MakcumannbHbIN
DneMeHThI y4eOHOM OaJut 3a epuos Bcero 3a
6amt Ha 1-yto KT ¢ Gann 3a mepuon
JESITEIIbHOCTU mexay 2KT u Ha ceMecTp
Hayana cemectpa Mexay 1KT u 2KT
KOHELl cemecTpa
7 cemecTp
Koncnekr 2 2 2 6
CaMOTOATOTOBKHU
KonTponbshas pabora 10 10 10 30
Onpoc Ha 3aHATUAX 2 2 2 6
Otuert no nabopaTopHOii 14 14 28
pabote
Hrtoro makcumym 3a 14 28 28 70
nepuos
DK3aMeH 30
Hapacraromum utorom 14 42 70 100

11.2. TlepecyeT 0a/1J710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT 6anIOB B OIIEHKH 32 KOHTPOJIbHBIC TOUKH IIpeICTaBleH B Tadmuie 11.2.
Tabnuma 11. 2 — Ilepecuet 6ayI0B B OLIEHKH 32 KOHTPOJIbHbBIE TOUKH

bannbl Ha 1aTy KOHTPOJIBHOW TOUKHU Ouenka
> 90% ot MakcuMaJIbHOW cyMMbI 6au1oB Ha aaty KT 5
Ot 70% no 89% ot makcumanbHON cyMMbl OamioB Ha gaty KT 4
Ot 60% 1o 69% oT MakcuMabHOM CyMMBbI OaiutoB Ha aarty KT 3
2

< 60% ot MakcuMasibHOU cyMMBbI 6asutoB Ha aaty KT

11.3. Ilepecyer cymMMbl 02/1J10B B TPAAHIHOHHYIO H MEKAYHAPOIHYI0 OLICHKY

[lepecuer cymmBbl 6aioB B TPAAUIIMOHHYIO M MEXKIYHAPOAHYIO OIIEHKY MPEJCTaBICH B TaOIUIE
11.3.
Tabmuma 11. 3 — [lepecueT cyMMbl O6JTOB B TPAAUIIMOHHYIO M MEKTyHAPOIHYIO OLICHKY

Htorosast cymma 0aiios,

Onenka (I'OC) YYUTBIBAET YCIEIIHO CIAHHBIN Onuenka (ECTS)

JK3aMEH

5 (oTM4HO) (3a4TEHO) 90 -100 A (OTIIMYHO)
85 -89 B (o4ensb xoporiio)

4 (xoporrio) (3a4TEeHO) 75 - 84 C (xopor10)
70 - 74
65 - 69 D (ynoBneTBOpHUTEIBHO)

3 (yIOBJIETBOPUTENBHO) (3a4TEHO) 60 - 64 E (H0CpeaCTBeHHO)
2 (seynoBreTBOPUTEILHO) (He Hwxe 60 6ammos F (meynoBneTBOpHUTEIHHO)

3a4YTEHO)
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12. YuyeOHO-MeTOAMYECKOE U MH(OPMAIIHOHHOE O00ecneYeHHe TUCHMIINHBI

12.1. OcHoBHas qUTEpaTypa
1. Wnbun A.I. YerpoiictBa popMupoBaHus cUrHanoB. [eHepaTopsl ¢ BHEIIHUM BO30YKICHHUEM.
Asroreneparopbl. Yacte 1: YuebHoe mocodme. — Tomck: kadenpa TY, TYCVYP, 2012. — 91 c. Hara
cozpanus: 29.07.2012 [DnexkTpoHHbI pecypc]. - http://tu.tusur.ru/upload/posobia/i2.doc
2. bopayc A.l. VYcrpoiictBa ¢opmupoBanus curHanoB. Yacte 2. Monynsuus: YdeOHoe
nocobue. — Tomck: xadenpa TY, TYCVYP, 2012. — 98 c. [Onexrponsslii pecypc]. -
http://tu.tusur.ru/upload/posobia/b9.doc

12.2. lonoHUTeIbHAS JTATEPATYPa
1. Wnbun A.I. ABTOreHepaTtopbl M CHHTE3aTOpbl. YueOHoe mocobue. — Tomck: kadenpa TV,
TYCVYP, 2012. — 68 c. [DnexkTpoHHEIH pecypc]. - http://tu.tusur.ru/upload/posobia/i3.doc

12.3 YueOHO-MeTOAHYECKHE MOCO0Uu

12.3.1. O0s3aTe/IbHbIE Y4eOHO-MeToAuYecKHne mocoous

1. AJI. bopayc. PyxoBoacTBO [UIsi BBINOJAHEHUS Ja0OpaTopHbBIX paboT MO  Kypey
«YCTPOUCTBA ®OPMUPOBAHUS U TEHEPUPOBAHUS CUTHAJIOB». — Tomck: kadenpa TV,
TYCVYP, 2012. — 46 c. [DnexTponHsIii pecypce]. - http://tu.tusur.ru/upload/posobia/bl6.doc

2. bopayc A.Jl. PykoBoncTBO o mabopaTopHbIM padoTraMm: YueOHOE METOAMYECKOe IMocooue. —
Tomck: kagenpa TV, TYCYP, 2012. - 84 c. [OneKTpoHHBIA  pecypc]. -
http://tu.tusur.ru/upload/posobia/b3.doc

3. A. bopayc, I'JI. Kazanues, A.I. WneuH. Meroguueckoe MocoOME MO MPAKTHUYECKUM
3aHATUSM W TPOBEPOYHBIE TECTHI MO AMCHUIUIMHE «YCTPOHCTBa TE€HEPUPOBAHHUS W (POPMHPOBAHUS
curHanoBy. — Tomck: kadenpa TVY, TYCYP, 2012. — 44 c. [OnekrpoHHBI pecypc]. -
http://tu.tusur.ru/upload/posobia/b15.doc

4. bopnyc A.J., Hmenn A.I., Kaszanues I'J[., IlopoxoBumuenko A.M. VcrpoiicTBa
(hopMUpOBaHUs CUTHAIIOB: YueOHOe MeToauueckoe mocodue. — Tomck: kadenpa TY, TYCVYP, 2012. — 140
c. [OnekTpoHHbIN pecypc]. - http://tu.tusur.ru/upload/posobia/b14.doc

12.3.2 Y4yeOHO-MeTOAMYECKHE IOCOOUS ISl JIUI] C OTPAHNYEHHBIMH BO3MOKHOCTAMMU 310POBbS

Y4eOHO-MEeTOAMYECKAE MaTepHabl ISl CAaMOCTOSTEIbHOW M ayAUTOPHON pabOoThl 00ydaromuxcs
U3 4YMCIIa MHBAJMJIOB MPEIOCTABIAIOTCA B (popMax, aJanTUPOBAaHHBIX K OTPaHUYEHUSM HX 3JI0POBbS U
BOCHPHUSATHS HH(POPMAIIHH.

J1st M1 ¢ HApyIIeHUSIMM 3peHust:

- B (hopMe FIIEKTPOHHOTO TOKYMEHTA;

- B IIeYaTHOW (hopMe YBEIIMUECHHBIM HIPUPTOM.

Jlns Inu ¢ HapylIeHUsIMH CJIyxa:

- B (hOpMe IEKTPOHHOI'O TOKYMEHTA;

— B Mie4aTHo opme.

J1s M1 ¢ HapylIeHUsIMM ONIOPHO-ABUIaTe/IbHOIO annapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

— B reyaTHou (opme.

12.4. Pecypcsol cetn UHTEpHET

12.4. ba3pl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE, IOMCKOBbIE CHCTEMbI M Tpedyemoe
NporpaMMHoe odecrnevyeHue
1. Hayuno-o6pasoBarensubnii moptani TYCYP http://www.edu.tusur.ru/, caiit kadenper TY
http://tu.tusur.ru/.

13. MarepuanbHO-TeXHHYeCKOe o0ecreyeHne JUCHUILITHHbI
13.1. O0mue TpedOBaHNS K MAaTePUATbHO-TEXHMYECKOMY 00ecre4eHHI0 JUCIUTIMHBI

13.1.1. MarepuaibHO-TEXHMYECKOE O0ecrevyeHue /sl JIEKIMOHHbIX 3aHATHH
Jlnst mpoBeeHrs 3aHATUN JIEKIIMOHHOIO THWIIA, TPYIIOBBIX M WHIAWMBUIYAJIbHBIX KOHCYJIBTALlUU,
TEKYIIEro KOHTPOJISI U MPOMEXKYTOYHOM aTTeCTAIlMU UCTIONB3yeTCsl yueOHas ayquTOpHsi, C KOJIHMYECTBOM
MOCAJ0YHBIX MecT He MeHee 65-70, 000opynoBaHHas JOCKON M CTaHAApTHOH yueOHOo# Mebenbto. Merotes
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HariIsiaHbIC mocoous B BUIC HpCBGHTaHI/Iﬁ 110 JICKIIMOHHBIM pasacjiaM AUCHUIIIIWHBI.

13.1.2. MarepuaJbHO-TEXHHYECKOE 0O0ecIedyeHne I NPAKTHYCCKUX 3aHATHI

Jlisg mpoBeAeHHUS TPAKTUYECKUX (CEMUHAPCKUX) 3aHATHH HCHONb3yeTcs yueOHasl ayauTopHs,
pacnonoxenHas o aapecy 634034, Tomckast 06nactb, . Tomck, Bepmuauna ynuna, a. 47, 2 atax, ay.
212. KonuuectBo paboyux M MOCAJOYHBIX MECT JIS BBITOTHEHUS J1abopaTopHbIX padot: 13 — pabounx
MmecT; 31 — nocagounsix MecT. CoctaB obopynoBanus: yactoromep 43-33 — 5 mt. 1980 r.; rereparop I'3-
109 — 5 wit. 1984 r; BoasT™MeTp B7-26 — 5 it 1978 1n; maker Nel — 5 mit. 1980 r; maketr No2 — 5 mit. 1980
r.; ocimmtorpad G05-620 — 5 mr. 2004 r; mudpoBoil TeaeBU3MOHHBIN nepeaarduk — 9 mr. 2005 r;
teneBu3op «Pyoun» — 8 wt. 2005 1. , Samsung 51 2013 r.; ananuzatop curHanos IT -15T2 — 8 wt. 2014
r.; komneiotepbl: Ci3 2013, MmoHoOmok 21,5» — 8 mrt. 2014 1.; TB npucraska — 8 mt. 2013 r; gocka
mapkepHas 2006 r1.; gocka aymutopHas 1990 1. HMMeercs moMemIeHHs IS XpaHEHHUS U
NpOoUIAKTHIECKOTO 00CITYKUBAHHS y4eOHOTO 000py/I0BaHHUS.

13.1.3. MarepuanbHO-TeXHHYeCKOe o0ecnevyeHue 1Jis1 J1a0opaTopHbIX padoT

Jlisg mpoBeAeHHUS TPAKTUYECKUX (CEMUHAPCKUX) 3aHATHH HCHONb3yeTcs ydueOHasl ayauTopHs,
pacnonoxenHas o aapecy 634034, Tomckast 06nactb, . Tomck, Bepmuauna ynuna, a. 47, 2 atax, ay.
212. KonuuectBo paboyux M MOCAJOYHBIX MECT JIS BBITOTHEHHUS J1abopaTopHbIX pabot: 13 — pabounx
MmecT; 31 — nocagounsix MecT. CoctaB obopynoBanus: yactoromep 43-33 — 5 mt. 1980 r.; rereparop I'3-
109 — 5 mt. 1984 1.; BombT™MeTp B7-26 — 5 mut. 1978 1.; makeT Nel — 5 mit. 1980 r; maketr Ne2 — 5 mit. 1980
r.; ocummtorpad G05-620 — 5 mt. 2004 1.; mudpoBoil TeneBU3HMOHHBIN mepenatyuk — 9 mrt. 2005 T;
teneBuszop «Pyoun» — 8 mr. 2005 1. , Samsung 51 2013 r.; ananuzarop curranos IT -15T2 — 8 mt. 2014
r.; komneiotepbl: Ci3 2013, MmoHoOmok 21,5» — 8 mr. 2014 r.; TB npucraska — 8 mr. 2013 r; gocka
mapkepHas 2006 r1.; gocka aymutopHas 1990 1. HMMeercs moMemieHHs IS XpaHEHHUS U
NpOoUIAKTUIECKOTO 00CITYKUBAaHHS y4eOHOTO 000py/I0BaHHUS.

13.1.4. MaTrepuaJbHO-TEXHUYECKOE 0O0ecIedeHne I CAMOCTOATEIbHOH PadoThI
g camocTosTensHOM PabOTHI HCIONB3yeTcsl yueOHas aynuTopusi (KOMIIBIOTEpPHBIH Kiacc),
pacnioniokeHHast 1o azapecy 634034, r. Tomck, yn. Bepmmnuna, 47, 1 srax, ayn. 212. Cocras
obopynoBanus: yueOHast MeOenb; kommnbloTephl kiacca He Hmke [I9BM INTEL Celeron D336 2.8 T. -
8 1wrT.; xommbiotepbl moakmodeHbl Kk cetn MHTEPHET u obecrieunBaroT A0CTyN B 3JIEKTPOHHYIO
“H(pOPMAITMOHHO-00pa30BaTEIBLHYIO CPENY YHUBEPCUTETA.

13.2. MarepuajibHO-TeXHHYECKOe o0ecnedeHue QU CIUIINHBI JIsl JIUI ¢ OTPAHUYEeHHBIMH
BO3MOKHOCTSIMU 310POBbS

OcBoenne nucruiumHbl unamMu ¢ OB3 ocymiecTBiIsieTcsi ¢ UCTIONB30BAHUEM CPEACTB OOYUCHHUS
0011IeTO M CIIeHATbHOTO Ha3HAYCHHUSI.

[Ipu oOy4eHHH CTYyICHTOB € HAPYHIEHHSIMH CJIyXa TMPEIyCMOTPEHO HCIIOIb30BaHUE
3BYKOYCHUJIMBAIOIICH ammaparypbl, MYJIBTUMEIUWHBIX CPEICTB W JAPYTUX TEXHUYECKUX CPEICTB
npuema/nepenaun yaeOHo nHpopManuy B JOCTyIHBIX opMax i CTYACHTOB C HapyUICHHUSIMH CIyXa,
MOOHMJILHOW CHUCTEMBI OOydYeHHWS JJIsi CTYACHTOB C WHBAIMTHOCTBIO, IMMOPTATHBHOW WHIYKIIHOHHOM
CUCTeMBbl. YueOHasi ayquTOpHs, B KOTOPOW 0O0ydaroTCs CTYACHTHI C HapyIIEHHUEM CiyXa, 000opyaoBaHa
KOMITBIOTEPHON TEXHUKOW, AyTUOTEXHUKON, BHICOTEXHUKOW, 3JEKTPOHHOW JOCKOM, MYJBTUMEIHIHOMN
CHCTEMOM.

[Ipu oOy4yeHUU CTYJEHTOB € HAPYILIEHUSIMH 3PEeHUSIMH TIPEIYCMOTPEHO HCIOJIb30BaHUE B
JICKIIMOHHBIX U YYeOHBIX ayJUTOPUIX BO3MOXXHOCTH MPOCMOTPA YIAJICHHBIX 00OBEKTOB (HallpUMep, TEKCTa
Ha JJOCKE WJIH Cllaii[ia Ha YKpaHe) MPHY MTOMOIIY BUICOYBEITUIUTENCH JIJIs1 YAAJIGHHOTO TTPOCMOTpa.

[Tpu o0y4yeHHH CTYyJEHTOB ¢ HAPYILIEHHUSIMH OMOPHO-ABUIATEJHLHOI0 ANMNapaTa MCIOIL3YIOTCS
aIBTEPHATUBHBIC YCTPONCTBA BBOMA MH(MDOpPMAIMK W JPyTHe TEXHWYCCKHE CPENICTBA IMPHEMa/TIepeaadn
y4eOHOM MH(pOpMaIMU B TOCTYMHBIX (GopMax JUis CTYACHTOB C HAPYHICHUSMH OTMOPHO-ABUTaTEIBHOTO
anmnapara, MOOWJIBHOM CUCTeMbl 00yUEHHUsI IJIs JTFO/IEH ¢ MHBAJIMTHOCTHIO.

14. ®oH1 01IeHOYHBIX CPEACTB

14.1. OcHoBHbBIE TpeOOBaHUS K (OHIY OLIEHOYHBIX CPEICTB U METOAUYECKHE PEKOMEHIalluU
@OHJT OLIEHOYHBIX CPEACTB M THUIIOBbIE KOHTPOJBHBIC 3a/laHus, HUCIOJIb3yeMble ISl OLIEHKH
C(bOpMI/IpOBaHHOCTI/I U OCBOCHHUSA 3aKpPCIUICHHBIX 3a ,Z[HCL[HHJIHHOﬁ KOMHeTeHI_II/II\/JI npu MPOBCACHUU
TEKyIlel, IPOMEKYTOUHOM aTTeCTaluy 0 AUCLUITIIMHE IPUBEACH B MPUIIOKEHUH K pabodeil mporpamme.
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14.2 TpeGoBaHusi K (pOHIY OLEHOYHBIX CPEACTB JJIS JHI ¢ OTPAHUYECHHBIMH BO3MOKHOCTAMHU
310pPOBbS
I[JIH CTYACHTOB C HWHBAJIHUIHOCTBIO IMPCAYCMOTPCHBI JOINOJIHUTCIBHBIC OLCHOYHLIC CpPCACTBA,
NepevyeHb KOTOPBIX YKa3aH B TaOIuUIE.

Taonuua 14 — JlonoJiHUTEIbHbIE CPEACTBA OLICHUBAHMS /IJIsl CTYI€HTOB ¢ HHBAJIUIHOCTbIO

Bunnl TOIOIHUTEILHEIX OLIEHOYHEIX @opMbI KOHTPOJISI U OLIEHKH

Kareropuu ctyneHToB
CpeACTB pe3ysbTaToB 00y4YeHus

TecTbl, MUCEMEHHBIE CAMOCTOSTEITHHBIE
paboThI, BOTIPOCHI K 3a4ETy,
KOHTPOJIbHBIE PaOOTHI

IIpenMy111eCTBEHHO MMCbMEHHAs
MpOBEpPKa

C HapymieHUsIMHU
ciyxa

C mapymennsimu ~ CobOeceioBaHue 10 BOIIpocaM K 3aueTy, [IpeuMyIiecTBeHHO YCTHAs MpOBEpKa

3peHUst OIIPOC 10 TEPMHUHAM (MHIMBUYaJIbHO)
C HapyuieHuAMH Pemenne nucTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTPOJIbHBIE pabOThl, MMCbMEHHbIE  [IpenMyIecTBEHHO AMCTAHLIIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSATENIbHBIE PA0OTHI, BOIIPOCHI K METOJaMH

anmnapara 3a4eTy

C orpannuenusiMu o TecThl, TUCbMEHHBIE CAMOCTOSITENIbHBIE [IpenmymieCTBEHHO IPOBEPKA
o0IIeMeIMIITHCKIM paloThl, BONIPOCHI K 3a4ETY, METO/laMH, UCXO/ U3 COCTOSHUS
IIOKa3aHUsAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI  OOYyYalOIIErocst HA MOMEHT IPOBEPKU

14.3 MeToauyeckne peKOMEHIAIMH N0 OLEHOYHbIM CPeACTBaM /JIsl JIUL ¢ OTPAHUYEeHHBIMHU
BO3MOKHOCTSIMH 3/10POBbS

Hns crynenroB ¢ OB3 mnpemycmarpuBaercss AocTymHas (opMma TpeIoCTaBICHHUS 3aTaHUN
OLIEHOYHBIX CPEACTB, @ UMEHHO:

— B IIeyaTHoM (opme;

- B IIe4aTHOW (hopMe ¢ YBETHMUEHHBIM MIPU(TOM;

- B (hopMe FIIEKTPOHHOT'O TOKYMEHTA;

- METOJIOM YTEHUS ACCUCTEHTOM 3a/IaHUs BCIYX;

- IpEeOCTaBIECHNUE 3aaHuUs C UCIIOIb30BaHUEM CYPIOIIEPEBO/A.

CTyneHTaM ¢ MHBaJIMJHOCTBIO YBEIMYMBAETCS BPEMs HA IOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE
BOMpPOCHI. J[JIsI TaKMX CTYACHTOB IpEAyCMaTPUBACTCS JOCTyHHas (opMa MpeIoCTaBICHUS OTBETOB Ha
3aJjaHus, @ UMEHHO:

- NUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCIIYT ACCUCTEHTA;

- NPEICTaBICHNUE OTBETOB YCTHO.

ITponienypa oneHMBaHUS PE3yabTaTOB OOy4EHHUS MHBAJIUAOB IO AUCLUIUIMHE MPENLyCMaTPUBAET
npefocTaBieHue nHpopmayu B popmax, aJanTUPOBAHHBIX K OTPAaHUUEHHUSIM UX 310POBbS M BOCIIPUATHUS
nHpopmauu:

J1s M1 ¢ HapylIeHusIMM 3peHust:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B [Ie4aTHOU (hopMe yBEIMYEHHBIM HIPUPTOM.

Jlns Iuu ¢ HapyUIeHUsIMM CJIyXa:

- B (hopMe IIIEKTPOHHOI'O IOKYMEHTA;

- B IIe4aTHoU opme.

J1s1 M1 ¢ HapylIeHUsIMM ONIOPHO-ABUTaTeJbHOI0 annapara:

- B (hOpMe IEKTPOHHOI'O TOKYMEHTA;

— B Ie4aTHou (opme.

[Tpu HEOOXOAMMOCTH AJIsi 00YUAIOIINXCS ¢ MHBAJIMIHOCTHIO MPOLEAYypa OLEHUBAHUS PE3yIbTaTOB
00y4€eHUsI MOXKET MPOBOJIUTHCS B HECKOJIBKO ITAIOB.
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1. BBenenue

®onn oneHouHbIX cpeAcTB (POC) sBiseTcs MPUIOKEHHEM K pabodeil mporpaMMe JTUCIUILTAHBI
(IpaKTHKHM) M TPEACTaBIsIeT COO0H COBOKYMHOCTh KOHTPOJIBHO-U3MEPUTEIBHBIX MaTepHalioB (TUIIOBBIE
3a/1a4¥ (3a7aHus1), KOHTPOJIbHBIE pa0OTHI, TECTHI U JIP.) © METOAOB X MCIOJIb30BaHMS, ITPEIHA3HAYCHHBIX
JUIsL U3MEPEHHSI YPOBHS TOCTHKEHUS CTYZCHTOM YCTAHOBJICHHBIX PE3yJIbTAaTOB 00yUCHHS.

O®OC mno nucuuruiMHe (MPaKTUKE) UCIHOJIB3YeTCs MpPU TPOBEIECHUU TEKYIIETO KOHTPOJIS

YCIIEBAEMOCTH U ITPOMEKYTOYHOM aTTECTALMU CTYICHTOB.

[Tepedennp 3aKkperIeHHBIX 32 TUCIUILTMHON (MPAKTHKOW) KOMITIETCHIINH MPUBEICH B Ta0mwue 1.
Tabnuua 1 — I[lepedeHp 3aKpeIICHHBIX 32 TUCIUTUIMHON KOMIIETSHIIUN

Kon DopMyIUPOBKA KOMIIETEHIIUH

[1K-4 CHOCOOHOCTBIO BHIOMPATH ONTHMAJIbHbIE
IIPOEKTHBIE PEIICHUS Ha BCEX ATarax
MPOEKTHOTO IMpolecca

[1K-3 CIOCOOHOCTBIO OCYIIECTBISTh IPOSKTUPOBAHUE
KOHCTPYKIMH JIEKTPOHHBIX CPEICTB C
npuMeHeHrneM coBpeMeHHbIX CAIIP u maketoB
HPUKJIAJHBIX IPOTrPaMM

CornacoBaHa Ha noptane Ne 7244

Oranbl GOPMHUPOBAHUS KOMIIETEHITUH

JlomkeH 3HaTh OCHOBHBIE TEXHUYECKHE
TpeboBanus no PITY ms
PaZMOdIIEKTPOHHBIX CUCTEM, a TAKKE
OCHOBHBIE HOPMATUBHBIE TOKYMEHTBI
(OTeuecTBEHHBIE U MEXITYHAPOIHBIC)
OTIPEJIEIISAIONIIE STH TPEOOBAHUS U
BBIOUpATh ONTHUMAJIbHBIE IPOCKTHHIE
pelIeHHs Ha BCeX dTanax MpOeKTHOTO
IpolEecca; TCOPETHUECKHE OCHOBBI
CTPYKTYPHBIX, (YHKIIMOHAIBHBIX U
NpUHIUMIHATLHBIX cxeM PITY mudposoro u
AHAJIOrOBOIO PaJIMOBEIIAHNS Pa3IMUHBIX
JTMAa30HOB YacTOT, U OCHOBBI
IIPOEKTUPOBAHUS IPUMEHEHNEM
coBpemeHHbIx CAIIP u nakeroB
MPUKIIATHBIX TPOTPaMM IS
CXEMOTEXHHYECKOTO aHaIH3a U’
YHUCJIEHHOTO BBIYMCIICHMUSL.

JlomkeH ymeTh pa3palaTbiBaTh
texHuueckoe 3aganue (T3) Ha
npoektupoBanue PITY mis
PaaMOIEKTPOHHBIX CUCTEM, UCIIONB3YS
aKTyaJIbHble HOPMATUBHbIE TOKYMEHTHI U
BBIOMpATh ONTHMAJIbHBIE TPOCKTHHIE
pelIeHus, a TaKXKe BHIOMpPaTh
COBPEMEHHYIO 3JIEKTPOHHYIO
KOMITOHEHTHY0 0a3y C y4eToM TpeOOBaHUI
MUHUATIOPU3ALUN, HA/IEKHOCTH,
3IIEKTPOMAarHUTHON COBMECTHUMOCTH,
TE€XHOJIOTUYHOCTH, PEMOHTOIIPUTOJHOCTH,
yA00CTBA 3KCILTyaTallui 1 SKOHOMHYECKOI
3 PEKTUBHOCTH; IPUMEHSATh
MPAKTUYECKHE U TBOPUECKUE PELICHUS JIJIs
pa3paboTKU CTPYKTYPHBIX,
(GYHKIMOHATBHBIX U TPUHLIUIIAATIBHBIX
cxeM PIIY u ux y310B, B COOTBETCTBUH C
T3, a Takke npoektuponats PITY ¢
IPUMEHEHUEM CUCTEM
ABTOMAaTU3UPOBAHHOTO IPOEKTUPOBAHUS
(CAIIP) 1 nakeToB NMPHUKJIAIHBIX IPOTPaMM
JUTSL CXeMOTEXHUYECKOT0 aHaln3a u
YHUCJIEHHOTO BBIYMCIICHMUSL.

JlomkeH Bi1aeTh HaBbIKaMH 000CHOBaHUS
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CTPYKTYPHBIX, (yHKIIMOHAIBHBIX U
npuHIUnuanbHeiX cxem PIIY u ux y3nos, a
TaK)kKe HaBbIKaMU pa3pabotku T3 Ha
npoektupoBanue PITY s
PaauO3IEKTPOHHBIX CUCTEM, UCTIOJIB3YS
aKTyaJIbHble HOPMAaTUBHBIE TOKYMEHTHI U
YMEHHEM BBHIOMpATh ONTHUMAJIbHbIE
NPOEKTHBIE PEIICHHSI; HABBIKAMU PaOOTHI U
MIPOBOJIUTH OLIEHKY C 0O0CHOBAaHUEM
paboThl CTPYKTYPHBIX, (PYHKITHOHAIBHBIX U
NpUHIMIUAIBHBIX cxeM PITY u ux y3nos, a
TAKKE BJIAJIETh 3HAHUSAMU NPOEKTUPOBAHUS
PITY c npumenenuem coBpemennbix CAIIP
Y TIAKETOB IIPUKJIAHBIX IPOTPaMM.;

OO01ue XapakTepUCTHKHU MOKa3aTejael W KpUTepUEB OLIEHMBAHUS KOMIIETEHIIMH Ha BCEX 3Tamax

MIPUBECHBI B TabiuLe 2.

Tabmuma 2 — O0mue XxapakTepUCTUKHU TTOKa3aTesIei 1 KPUTEPHUEB OLICHUBAHUS KOMITIETCHIIMH 110 dTanam

Iloka3arenu u
KpUTEPHUH

3HaTh

OtnuyHo (Beicokuid OOmanaer pakTHIeCKUMU

YPOBEHB) Y TEOPETUYECKUMH
3HAHUSMHU B TIpeenax
n3y4aeMoil obnacTu ¢
MMOHMMAaHUEM TPaHUI]
MIPUMEHUMOCTH

Xopomo (0a30Bbiii  3HAET (aKThl, IPUHIIHIIBI,

YPOBEHB) MPOILIECCHI, 001IIHe
MIOHSATHS B Mpeenax
u3ydaeMoil o0macTu

VYnosnerBopurenbH Oo6nanaet 6a30BEIMU
0 (TTOpPOTOBBIN 00ImMUMH 3HAHUSMH
YPOBEHB)

YMeTn Bnanetn
O06nagaeT qUana3’oHoOM Kontponupyet paboty,
MPaKTUYECKUX YMEHUH, MIPOBOIUT OLICHKY,
TpeOyeMbIX Ul Pa3BUTHSL  COBEPILIEHCTBYET AEUCTBUS
TBOPYECKUX PEIICHUMH, paboTsl
abcTparupoBaHus
npo0iem
O0OmnamaeT qramna3oHOM bepeT oTBETCTBEHHOCTH 32
MPaKTUYECKUX YMEHUH, 3aBEpILICHHE 3a/a4 B

TpeOyeMbIX JUIs PEUICHUsT  UCCIICIOBAHUH,
OTIpe/IeNICHHBIX MPOOIeM B TIPHUCIIOCA0INBAET CBOE
00JIACTH MCCIICIOBAHHS MIOBEZICHUE K

00CTOSTENLCTBAM B
penieHnu mpooiem

Ob6namaeT OCHOBHBIMU Paboraer npu npsMom
YMEHUSMH, TPEOyEeMbIMH  HAOIIONCHUH
JUISL BBITTOJTHEHHS TTPOCTHIX

3a7a4

2 Peanu3zanusi koMneTeHInii

2.1 Komnerennus IMK-4
[TK-4: criocoOHOCTHIO BEIOMPATh ONTUMAIBHBIE MPOCKTHHIE PEIICHUSI HAa BCEX ATAlax MPOEKTHOTO

mporecca.

Jlnst hopMHPOBaHUS KOMIIETEHIIMH HEOOXOIMMO OCYIIECTBUTH PSAJ] 3TANOB. JTambl (POPMUPOBAHUS
KOMIICTEHIIMY, TNPUMEHSEMBIE [UIsI 3TOTO BHIABI 3aHATUM M MCIONb3YEMBIE CPENCTBA OLICHUBAHHUS

MpeICTaBICHBI B TabuIe 3.

Tabnuua 3 — Dtansl popMUpOBaHUS KOMIETEHIIMH U UCIIOJIb3yEMbIE CPEACTBA OLICHUBAHUS

CocraB 3HaTh
Conepxanue OCHOBHBIE TEXHUYECKUE
3TaIlOB TpeboBanus no PITY mns

PaINOAIEKTPOHHBIX

CHCTCM, a TAKKC
OCHOBHBIC HOPMATUBHBIC
JAOKYMCHTEI

CornacoBaHa Ha noptane Ne 7244

YmMmeTh Bnanets
paspabatsiBath T3 Ha HaBBIKAMH 000CHOBAHUS
npoektuposanue PIIY mig crpykrypHBIX,
PaauO3IEKTPOHHBIX (YHKIMOHATBHBIX U
CUCTEM, UCIIOJIB3YSI IIPUHLUANIAATIBHBIX CXEM

akTyanbHble HopMatuBHble PIIY u ux y3108B, a Takxke
JIOKyMEHTBI U BBIOMpaTh  HaBbIKaMu pa3pabotku T3
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(oTedyecTBEHHBIE U ONTUMAJIbHBIE MPOEKTHBIE Ha MpoekThupoBanue PITY

MEXXTyHapOIHBIE) pelIeHMs], a TAKKE JUISL PAUOIEKTPOHHBIX
OIpeIeIIAOINE ITH BbIOMPATh COBPEMEHHYIO  CHCTEM, UCTIOJIB3YsI
TpeOOBaHUs M BEIOUPATh  DIEKTPOHHYIO aKTyaJbHble HOPMATHUBHBIE
ONTUMAaJIbHBIE IPOEKTHBIE KOMIIOHEHTHYIO 0azy ¢ JOKyMEHTBI U YMEHHEM
pelICHHs Ha BCEX dTalmax  y4eToM TpeOOBaHMiA BBIOMPATh ONTUMAJIbHbIC
IPOEKTHOTIO MpoLecca. MUHMATIOPU3aLIIY, IPOEKTHBIE PEILICHHS.
HaJIe)KHOCTH,
3IEKTPOMAarHUuTHOU
COBMECTHMOCTH,
TEXHOJIOTMYHOCTH,
PEMOHTONPUTOTHOCTH,
yA00CTBa 3KCILTyaTalluu U
HKOHOMUYECKON
3(PEeKTUBHOCTH.
Bub! 3aHsTHI e IIpakTtnueckue e [IpaxTnyeckue e JlaGopatopHbie
3aHATHS, 3aHATHS, paboThr;
e JlaGopaTtopHble ¢ JlabopatopHbie e CamocTosiTenbHas
paboTHI; paboTHI; pabora;
o Jlexumuy; o Jlexuuu;
e CamocTosTenbHas e CamocTosiTenbHas
pabora; pabora;
Hcnone3yemble e KoutponbHas pabora; e KourtponbHas pabota; e Otuer no
CpencTBa e OTuer 1o e OTuer 1Mo naboparopHoii paboTe;
OLICHUBAHUS naboparopHoii pabore; naboparopHoii paboTe; e DK3aMeH,;

e Ormpoc Ha 3aHATHSIX;
e KoOHCIIEKT
CaMOTIOJATOTOBKH;

e DK3aMeH;

e Ormpoc Ha 3aHATHUSAX;
e KoHCIIEKT
CaMOIIOATOTOBKH;

e DK3aMeH;

@opMynupOBKa IOKa3arejaed M KPUTEPUEB OLICHUBAHUSA JAHHOW KOMIICTCHIMU IIPUBEACHA B

Tabsuie 4.

Tabnuma 4 — [Tokazateny U KpUTEPUN OLIEHUBAHUS KOMIIETEHIIMH Ha 3Tanax

Cocras

OminyHO
(BBICOKUH YPOBEHbD)

3Hare

e OOmamaer
(hakTUYECKUMHU U
TEOPETUIECCKUMHU
3HAaHUSMH TEXHUYECKHUX
TpeOoBaHMil 110
paznuonepenaroyuM
YCTPOMCTBAM ISt
Pazno31EKTPOHHBIX
CHCTEM, a TaKXKe
OCHOBHBIX HOPMAaTUBHBIX
JOKyMEHTOB
(oTeyecTBEHHBIE U
MEXTyHapOIHbIE)
OTIpeNIeIIAIOINE ITH
TpeOOBaHUs U BEIOMpAET
ONTUMAJIbHBIE
MIPOEKTHBIE PEIICHUS. ;
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YMmern Bnazets

e OOGmamaer auanmazoHom e KouTpomupyer paboTy,
MPaKTHYECKUX YMEHUN U 1o pa3zpabotke T3 Ha
TBOPUYECKHUX PEIICHUN [0  IPOEKTHUPOBAHUE

pa3pabotke T3 Ha NepeAaTINKOB IS
MIPOEKTUPOBAHUE PaanodIEKTPOHHBIX
NEepeAaTINKOB IS CHCTEM, UCIIONb3YS
pannO3IEKTPOHHBIX aKTyaJbHbIE

CHCTEM, UCIIONb3YS HOpPMAaTUBHbBIE
aKTyaJbHbIE JOKYMEHTBI U YMEHUEM
HOpPMAaTUBHbIE BbIOMpPATh ONTUMAJIbHbIE

JIOKYMEHTBI U BEIOMpATh  MPOEKTHBIE PEIICHHUS.
ONTUMAaJbHbIC

MIPOCKTHBIC PEIICHUS, a

Takxe BbIOUpaTh

COBPEMEHHYIO

AIIEMEHTHYI0 0azy

y4eToM TpeOOBaHUIA

MUHHUATIOPU3ALIHH,

HaJIeKHOCTH,
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Xoporio (6a30BbIi
YPOBEHB)

VYIOBIETBOPUTENBH
0 (TIOpPOTOBBIN
YPOBEHB)

Cocras

Conepxanue
JTAIOB

e 3Haer (aKThl,
TIPUHIUIIBI M TTPOIIECCHI
TEXHUYECKHUX
TpeGoBaHUil 10
panuonepeIarIuM
YCTpPOMCTBAM ISt
Pazno31EeKTPOHHBIX
CHCTEM, a TaKXKe
OCHOBHBIX HOPMAaTUBHBIX
JIOKyMEHTOB
(oTedyecTBEHHBIE 1
MEXTyHapOIHbIC)
OIIpENEIIAIOLINE ITH
TpeOOBaHUs U BEIOUpAET
ONTUMAJIbHBIE
MIPOEKTHBIC PEIICHUS.;

e OOmamaeT 0a30BBIMU
OOIIIMMH 3HAHUSIMHU
TEXHUYESCKHX
TpeGoBaHUil 110
paauonepeamuM
YCTpPOMCTBAM ISt
PaIOdIEKTPOHHBIX
CHCTEM.;

AIIEKTPOMArHUTHOM
COBMECTUMOCTH,
TEXHOJIOTMYHOCTH,
PEMOHTOTIPUTOTHOCTH,
y100CTBa IKCTUTyaTaIli|
1 SKOHOMUYECKOU

¢ pexTuBHOCTH. ;

e OOnanmaer AMana3oHOM
IIPAKTUYECKUX YMEHUN U
o pazpabotke T3 Ha
MPOEKTUPOBAHUE
NepeJaTuuKoB JIst
PaaMOAIIEKTPOHHBIX
CUCTEM, UCIIOJIb3YS
aKTyaJbHBIC
HOpMaTHBHbIE
JOKYMEHTBI U BRIOUPATH
ONTUMAaJIbHbIE
MPOEKTHBIC PENIICHNUS, a
TaKXe BBIOUpaATh
COBPEMEHHYIO
NIEMEHTHYIO 6a3y ¢
y4eToM TpeboBaHUN
MUHUATIOPU3ALIHH,
HAJCKHOCTH,
AJIEKTPOMArHUTHOM
COBMECTHUMOCTH,
TEXHOJIOTUYHOCTH,
PEMOHTOTIPUTOTHOCTH,
y100CTBa IKCTUTyaTaIli|
1 SKOHOMUYECKOU

¢ pexTuBHOCTH. ;

e (OO0amaer OCHOBHBIMH
yMCHI/IﬂMI/I 110
paspabotke T3 Ha
MPOEKTUPOBAHUE
MepeIaTINKOB JIIS
PaarO3IEKTPOHHBIX
CHCTEM.;

2.2 Komnerenuus ITK-3

[1K-3: cnocoOHOCTBIO OCYIIECTBISTh MPOSKTHPOBAHUE KOHCTPYKLHUH SJIEKTPOHHBIX CPEICTB C
npuMeHeHreM coBpeMeHHbIX CATIP 1 nakeToB npuKIagHBIX MPOTrPaMM.

Jnst hopMHPOBaHUS KOMIIETEHIIMH HEOOXOIUMO OCYIIECTBUTH PSAJ] 3TANOB. JTanbl (POPMHPOBAHUS
KOMIIETCHIIMM, TPUMEHSEMbIE Ui STOrO BHIBI 3aHATHH WM HCIOJIB3yeMbIE CPEICTBA OIICHUBAHUS
MIpe/ICTaBIEeHbI B TAOIMIIE 5.
Tabnuma 5 — Otansl GopMUPOBaHUS KOMIIETEHIIMH U HCTIOIb3yEeMble CPEACTBA OLIEHUBAHUS

3Hare

TECOPECTUICCKHUEC OCHOBBI

YMmern

e beper
OTBETCTBEHHOCTb 32
3aBeplIeHHE 3a/1a4 0
paspabotke T3 Ha
MPOEKTUPOBAHUE
NepeJaTUNKOB JUIst
PaanodIIEeKTPOHHBIX
CUCTEM, UCIIOJIb3YS
aKTyaJbHbIE
HOpMaTHBHbIE
JOKYMEHTBI U YMEHUEM
BBIOMPATh ONTUMAJIbHbIC
MIPOEKTHBIE PEIICHNUS.;

e PaGortaet nmpu npsmom
HAOIOICHUN TIPH
paszpabotke T3 Ha
MIPOEKTUPOBAHUU
NEePeIaTINKOB IS
PaarOdIIEKTPOHHBIX
CHCTEM.;

Bnazets

NPUMEHATD MIPAKTUUECKUE HaBbIKaMH pabOThI U

CTPYKTYPHBIX,
(GYHKIIMOHATBHBIX U
MPUHIUITHATIBHBIX CXEM

Y TBOPUECKHE PEIICHUS
TUTs1 pa3paboTKu

CTPYKTYPHBIX,

[IPOBOAUTE OLIEHKY C
000CHOBaHHEM PaOOTHI
CTPYKTYPHBIX,
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Bunel 3ansatuit

Hcnone3yembie
cpencTBa
OLICHUBAHUs

PITY mmudpooro u
aHaJIOTOBOTO
pasvoBeIIaHus
Pa3IMYHBIX JUANa30HOB
YacTOT, U OCHOBBI
MIPOEKTUPOBAHUS
MIPUMEHEHUEM
coBpemeHHbIX CAIIP u
MAKeTOB MPUKIAIHBIX
porpamm JJist
CXEMOTEXHHYECKOTO
aHaJiu3a U YUCIECHHOTO
BBIYHCIICHUSI.

e [IpakTuyeckue
3aHATUS;

e JlabopaTtopHbie
paboTHI;

o Jlexumuy;

e CamocTtosiTenbHas
pabora;

e KontpomnsHas paborta;
e Ortyer no
nabopartopHoii pabore;
e Ormpoc Ha 3aHATUSIX;
e KoHcnekr
CaMOIIO/ITOTOBKH;

e DK3aMeH;

(GYHKIHMOHATBHBIX U
MPUHIUITUATIBHBIX CXEM
PIIY u ux y3108B, B
cooTBeTCTBUH ¢ T3, a
TaKXe MPOEKTUPOBATH
PIIY ¢ npumeHnenuem
CAIIP u nmaketoB
MPUKJIAIHBIX TPOrpamMM
JUISL CXEMOTEXHUYECKOTO
aHaJM3a U YUCICHHOTO
BBIYHCIICHHUS.

e [IpakTnueckue
3aHSTHS,

e JlaGoparopHbie
paboTHI;

o Jlexuuu;

e CamocTtosiTenpHas
pabora;

e KontponsHas paborta;
e Ortyer no
naboparopHoii paboTe;
e Ormpoc Ha 3aHATHUSAX;
e KoHcnekr
CaMOIIOITOTOBKH;

e DK3aMeH;

(bYHKIMOHATBHBIX U
MMPUHIOUITHAJIBHBIX CXEM
PIIY u ux y3710B, a Takxe
BJI1aACTh 3HAHUAMU
npoektupoBanus PITY ¢
IMPUMCHCHUCM
coBpemeHHbIX CAIIP u
MaKCTOB NPHUKIIaAHBIX
POrPaMM.

e JlaGopatopHbie
paboThr;

e CamocTosiTenbHas
pabora;

e Ortuer no
naboparopHoii paboTe;
e DJK3aMcCH;

@opMynupOBKa IOKa3arejaed M KPUTEPUEB OLICHUBAHUSA JAHHOW KOMIICTCHIMU IIPUBEACHA B

Tadsuie 6.

Tabnuma 6 — [Tokazarenu U KpUTEpPUX OLIEHUBAHUS KOMIIETEHIIMH Ha 3Tanax

Cocras

OminyHO
(BBICOKUH YPOBEHbD)

Xoporio (6a30BbIit

3Hare

e OOmamaer
(hakTUYECKUMHU U
TEOPETUIECCKUMHU
3HAaHUSIMH CTPYKTYPHBIX,
(YHKIMOHATBHBIX U
MPUHIUIHAIIBHBIX CXEM
PITY mudposoro u
aHaJIOrOBOTO
pasnoBeIaHHS
pa3NUYHbIX JUANa30HOB
gacToT. CriocoOeH
CIPOEKTUPOBATh
nono6usie PITY ¢
npumeHenneM CAIIP u
JPYTUX TaKEeTOB
MPUKIIAJAHBIX TPOTPaMM
JUTSE CXeMOTEXHIUECKOTO
aHaJu3a U YUCICHHOIO
BBIUMCIICHUSL.

e 3HaeT (akThl,
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YMmern

e (OOmnamaer qUara30HOM
MPAKTUYECKUX YMEHHH
HEOOXOIMMBIX U
TBOPYECKUX pEIICHUI
TS pa3paboTKu
CTPYKTYPHBIX,
(YHKIMOHATIBHBIX U
IPUHIUIHAIBHBIX CXEM
PIIY u ux y3nos, B
cootBeTcTBUM ¢ T3.
YMeeT MpoeKTUpOBaTh
moxoousie PITY ¢
npumenenueM CAIIP u
JPYTUX aKEeTOB
MIPUKJIAJTHBIX TPOTPaMM
JUIsL CXeMOTEXHUUYECKOTO
aHaJM3a U YUCIIEHHOTO
BBIUNCIICHUS.

e (OOnamaer qUara30HOM

Bnazets

e Kontponupyet padory,
MIPOBOJIUT OLIEHKY
HaBBIKOB 000CHOBAHMUS
CTPYKTYPHBIX,
(GYHKIMOHATBHBIX U
MPUHIIUIIAATBHBIX CXEM
PITY u ux y37108B.
Brnageer 3HanusiMu
npoextuposanus PITY ¢
MPUMEHEHUEM
coBpemeHHBIX CAIIP u B
MakeTax MPHUKIaIHbIX
MIPOrPaMM.;

e beper
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YPOBEHB)

VYnoBieTBOpUTENIbH
0 (MOpPOTOBBIN
YPOBEHB)

ACATCIIbHOCTH,

XapaKTEPU3YIOIIUX 3Tallbl

MIPUHIIMIIBI, POLIECCHI,
o0IIHe MOHATHS
CTPYKTYPHBIX,
(YHKIMOHATBHBIX U
MPUHLIMITHATIBHBIX CXEM
paaronepeIaTIuKoB
uudposBoro u
aHAJIOTOBOTO
paaroBeIaHus
Pa3IUYHBIX JUAMa30HOB
yacToT. CnocobeH
CIIPOEKTHUPOBATh
nonobusie PITY ¢
npumenenneM CAIIP.;

e OOnagaet 6a30BBIMH
00LIMMHU 3HAHUAMUA
CTPYKTYPHBIX,
(yHKIIMOHATBHBIX U
MPUHITUITHATIBHBIX CXEM
paaronepeaTIuKoOB
U(ppPOBOTO U
aHaJIOTOBOTO
paaroBeIIaHUS
Pa3IUYHBIX JHATa30HOB
4acTOT U CIIOCOOCH UX
BOCITPOU3BECTH B
MaKeTax MPUKIaTHBIX
MPOTPAMM.;

MPAKTUYECKUX YMEHUN
HEOOXOMUMBIX IS
pa3paboTKu
CTPYKTYPHBIX,
(GYHKIIMOHATIBHBIX U
MPUHIUITAATBHBIX CXEM
paaronepenaronmx
YCTPOMCTB U UX Y3JIOB, B
cootBercTBUM € T3.
YMeeT NpoeKTUpOBaTh
nonooHusie PITVY ¢
npumenenneM CAIIP u
MAKeTOB MPHUKIAaIHbIX
porpamm Jyist
CXEMOTEXHHYECKOTO
aHajau3a.;

e OOnamaer OCHOBHBIMHU
YMEHHUSAMH pa3padOTKu
CTPYKTYPHBIX,
(GYHKIIMOHATIBHBIX U
MPUHIMITAATBEHBIX CXEM
PITY u ux y3708B, B
cootBeTcTBUU C T3.
MoskeT BOCITPOU3BECTH
cxemy PIIY B makerax
MPUKIIAIHBIX IPOrPaMM. ;

3 TunoBble KOHTPOJILHBbIE 32 IaHUS
Jlyis peanu3anuy BBIMICTIEPEYUCICHHBIX 3a7ad 00yUeHUs] MCTONB3YIOTCS THUIOBBIE KOHTPOJIBHBIE
3a/IaHMs] WM WHBIE MaTepHaibl, HEOOXOIUMBIC ISl OLICHKW 3HAHWW, YMEHHM, HAaBBIKOB M (MJIM) OIBITA

00pa3oBareIbHOI MPOrpaMMBl, B CICIYIONIEM COCTABE.

TOKa.

3.1 Bonnpochl Ha caMONOATOTOBKY
— Meronbl NpsAMOro U KOCBEHHOI'O CUHTE3a YacTOT.

— Paguocuctembl ¢ UMITYJIbCHO-KOAOBOM MOIYJISIUEH.

— TpaH3uCTOPHBIN TeHepaTop C BHEIIHUM BO30Y)KICHHEM B PEKUME C OTCEUKOH KOJUIEKTOPHOTO

— bBananc MomHocTel BO BXOJHOU U BEIXOJHOM IIEMSX.
— JIMHaMUYeCKUX M CTaTHUECKUE XapaKTePUCTHKU T'eHEPaTOpa C BHEITHUM BO30YKICHHEM.

3.2 TeMbl OIPOCOB HA 3AHATHAX
— VYIBOWTENN U yTPOUTEIN YaCTOTHI.
— BapakaropHbsle yMHOXUTEIN YaCTOTBHI.
— MeToas! IpsAMOro ¥ KOCBEHHOI'O CUHTE3a YacTOT.
— Paguocuctembl ¢ UMITYJIbCHO-KOAOBOM MOIYJISIIUEH.
— Craruueckre W JAMHAMUYECKHE XAPAKTEPUCTUKH OUMOJSPHBIX U TOJEBBIX TPAH3UCTOPOB,
NIEKTPOBAKYyMHBIX IIPUOOPOB.
— CrpyKTypa reHeparopa ¢ BHEIIHUM BO30YKJICHHEM.
— CrpykrypHble U QpyHKIHOHANbHbIE cxeMbl PI1Y ¢ ammnutyaHoit u yacrotHoi Monynsauueit. Ux
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OTBETCTBEHHOCTb 32
3aBepILCHUE 3a1a4
pa3paboTKu
CTPYKTYPHBIX,
(GYHKIIMOHATIBHBIX U
MPUHIUITAATBHBIX CXEM
PITY u ux y3710B.
Bnaneer ocHoBaMu
npoektupoBanus PITY ¢
MIPUMEHEHUEM
coBpeMeHHbIX CAIIP u B
MaKeTax MPUKIATHBIX
MIPOrpamMM. ;

e PaGoraeT npu npsiMmom
HaOJIIONEHNH HaJ
pa3paboTKoit
CTPYKTYPHBIX,
(YHKLIMOHATIBHBIX U
NPUHIUIHAIBHBIX CXEM
PITY u ux y3108B.
Bnaneet ocHoBamMu
npoexruposanus PITY B
MaKeTax MPUKIATHBIX
POTPamMM.;

dbopMuUpOBaHUS KOMIIETEHIIM B TIPOIECCE OCBOCHHUS
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OCHOBHBIE MapaMeETPHI.

— Pacuer ycunuresns MOIHOCTHA HAa OUTIONIIPHOM M TTOJIEBOM TPAH3UCTOPaX.

— PexxuMb1 camoBO30Y XK ICHHS.

— DHepreTuYecKrue COOTHOIICHUS B CTAIIMOHAPHOM PEXKUME.

— DOKBUBAJICHTHBIE TPEXTOUCUHBIE CXEMBI.

— IlpakTuueckue cxeMbl aBTOIT€HEPATOPOB.

— Pexxumbl paboThl MOYTUPYEMOTO KacKaza.

— DHepreTU4ecKue COOTHOUIEHUS B YCUJIUTEIAX C OJHOTIOJIOCHON MOAYIISIIUEH.

— CetouHast MOYJISILIUS CMEILIEHUEM.

— IlocTpoeHue cTaTnueCcKOd MOAYJIALIMOHHON XapaKTEPUCTUKH.

— PacyeTr OKOHEUHBIX U TPOMEKYTOUHBIX KACKA/I0B YCHJICHUS B YCUJIUTEIAX MOLIHOCTH.

— TpaH3UCTOPHBIN reHepaTop ¢ BHEUTHUM BO30YXIACHHUEM B PEKHUME C OTCEYKOW KOJIJIEKTOPHOTO
TOKA.

— bananc momHOCTEN BO BXOIHON M BBEIXOJTHOMU LETISIX.

— JIMHaMHUYEeCKUX M CTaTHUYECKUE XapaKTePUCTHKU T'eHEPaTOpa C BHEITHUM BO30YKICHHEM.

3.3 DKk3aMeHaAllMOHHbIE BONPOCHI

— 1. CTpykTypHas cxeMa U OCHOBHbIE TapaMETpPhl MepeAaTUNKa ¢ aMILTUTYIHOU MOAYJIALUEH. 2.
CrpykTypHasi cxemMa OCHOBHbBIE IMapaMeTpbl INepelaTduhKa C 4acTOTHOW mopynsauued. 3. CTpyKTypHas
cXeMma TeHeparopa ¢ BHEUIHUM Bo30yxaeHueMm. Ha3nauenue memneil cormacoBanusi. 4. TpaH3MCTOPHBIM
TeHepaTop ¢ BHEIIHUM BO30YXKIEHUEM B PEKUME C OTCEYKOM KOJUIEKTOPHOIO ToKa. ONTHMasbHbIE YIIIbI
oTceuku. 5. bamaHc MOIIHOCTEH B BBIXOIHOM IENMU TeHeparopa C BHEIIHUM B030ykaeHueMm. 6. bamaHc
MOIIIHOCTEH BO BXOJIHOM LIeNU IFeHepaTopa ¢ BHEIIHUM Bo30yxaeHueM. Llens aBTomarnyeckoro 0a3oBoro
cMmemieHud. 7. JluHaMuuecKue XapaKTepUCTHKU TeHEepaTropa C BHEIIHUM BO30ykIaeHHEM. 8. PexuMsl
paboThl reHeparopa € BHEIIHUM Bo30yxaeHueMm. 9. JluHaMu4eckue XapaKTepUCTHKU  JUIsS
HEJOHANPSHKEHHOTO, KPUTUYECKOTO M MEPEeHANpsHKEHHOTO PEeXHMMOB TeHeparopa C BHEIIHUM
Bo3OyxkmenueM. 10. Harpy3ouHble XapakTEepHCTHKHA TeHepaTopa C BHEIIHMM BO30OyximeHuem. 11.
3aBUCHUMOCTH aMIUIUTYJbl TEPEMEHHOTO HANpPSsDKEHUS Ha KOJUIGKTOpE M TMEpPBOM  TapMOHUKH
KOJUIEKTOPHOTO TOKa OT BEJIMYMHBI CONPOTHBICHUS KOJUIEKTOPHOM Harpy3ku. 12. 3aBucumocTu
MOIIIHOCTEH OT BEJIMYUHBI COTMPOTUBIICHUS KOJIEKTOPHOU Harpy3ku. 13. HacTpoeuHble XapaKTepUCTUKH
I'BB. 14. Buusnue nuraroumx HampspbkeHuid Ha pexxuMm ['BB. 15. Crarudeckue MOIysIIUOHHBIE
XapaKTEepPUCTUKH Tpu 0a30BOM M KoJUuleKTOpHOH Momymsaiuu. 16. Kosadduiment nonesznoro aeictBus
koHTypa. 17. KoadduuneHT ncnonb30BaHusl KOJJIEKTOPHOIO HAINPSKEHUS B KPUTUYECKOM pexume. 18.
[IpenmymiecTBa U HENOCTATKU PEKMMa TPAH3UCTOPA C OTCEUYKON KOJUIEKTOPHOTO TOKA MO CPABHEHHUIO C
JUHEHHBIM pexXuMoM. 19. OcHoOBHbIE TpeOOBaHMS K KOHTYPY B KOJUIGKTOPHOM WEMHU TPaH3UCTOPA.
OcHoBHble mapaMeTpsl KoHTypa. . 20. Hapucyiite cornmacoBaHHble MO ¢aze UMMYIbChl KOJIEKTOPHOTO
TOKa ¥ HaIpsDKEHUS Ha KOJUIEKTOpPE B PEKHMME YTPOEHUs yacToThl. Kak Biusger 10OpOTHOCTh KOHTYpa Ha
(dhopMy KomekTopHOTO HampsbkeHus? 21. Pacyer aneMeHTOB 1ieneil MUTaHusg U CMEIEHUS] B TEHEpaTope ¢
BHEIIHUM BO3OykaeHueM. 22. OcHOBHbIe TpeOoBaHMsS K IemsaM corracoBanus. 23. Yactuanoe
BKIIIOUCHHE KOHTYpa B KOJJICKTOPHYIO IIeTh TpaH3ucTtopa. 24. CxeMbl CBSI3U KOHTypa ¢ Harpyskou. 25. I'-
oOpasuble u [1-o0pa3Hbie Lenu cortacoBaHus. 26. OuibTpalys BbICIIUX FAPMOHUK B BBIXOJHBIX LEMSAX
cornacoBanus. 27. TpaH3UCTOpHBIE YMHOXKUTEIH 4acTOThL. 28. [lapaniensHoe U JBYXTaKTHOE BKIIIOYCHHE
AKTUBHBIX JIEMEHTOB. 29. MocToBbIe cXeMbl ciaoxeHHst MoutHocTel. 30. YenoBus caMoBO30YKACHUS U
CTaI[MIOHAPHOTO PEKMUMa aBTOreHepaTtopoB 31. DKBHUBaJIEHTHBIE TPEXTOUEUHBIE CXEMbI aBTOTEHEPATOPOB.
32. CraOuiapHOCTh 4acTOTHI aBTOreHepaTopoB. 33. KBapiieBas craOuian3anusi 4acTOThl aBTOTCHEPATOPOB.
34. IlaccuBHBIE CHHTE3aTOpPBl (METOH MpsSMOro cuHTe3a uactoT). 35. Cunrezatopsl ¢ (HazoBoii
ABTOIOACTPOMKON 4acTOThl (KOCBeHHBIM Metron). 36. bazoBas wmonmymsauus cmemenueMm. Popma
KOJUIEKTOPHOTO HAIPsHKEHUA 3a TIEpUO MOIYyHpyolero curnaia. Koaddumuent noiaeznoro neiicTpus.
37. KomnekropHas wmonymsus. dopMa KOIEKTOPHOTO HAIPsDKEHUS 3a IEPHOA  MOAYIUPYIOLIETO
curnana. Kos¢pdunuent noneznoro aevictBusa. 38. OpHomonocHas Momymsiius. OUIBTPOBBIA METO.
Merton moBTOpHO# OamancHo momymsiuu. 39. OmHomnonocHas MOy, Pa30KOMIEHCAITMOHHBIN
meron. 40. IIpsimbie MeToabl yacToTHON Moaynsauuu. 41. KocBeHHbIe METOABI YaCTOTHOM MOIyIsUUU. 42.
Keanparypras monymsimast. 43. CxeMbl OalaHCHBIX MOIYISITOPOB. 44. OCOOCHHOCTH TEICBU3MOHHBIX
MepeIaTuuKoB.
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3.4 TeMbl KOHTPOJIBbHBIX PadoT

— MeToap! psAMOro ¥ KOCBEHHOTO CUHTE3a YacTOT.

— PagmocuctemMbl ¢ UMITYJIbCHO-KOAOBON MOIYJISIITUCH.

— Craryueckue M JUHAMUYECKHE XapaKTEPUCTUKU OUMOJSPHBIX U TOJNEBBIX TPaH3UCTOPOB,
3NIEKTPOBAKYyMHBIX IPUOOPOB.

— CrpyKTrypa reHeparopa ¢ BHEIIHUM BO30YKICHHEM.

— CrpykrypHble U QyHKUIHOHANIBHBIE cxembl PITY ¢ ammutyHON 1 yacToTHOM Momyssiuei. x
OCHOBHBIC ITAPAMETPBI.

— Pacuyer ycunurens MOITHOCTH Ha OUITOJIIPHOM U TOJIEBOM TPAH3UCTOPAX.

— Pexumbl caMmoBO30yXK1€HHSL.

— DHepreTM4ecKue COOTHOIIECHHUS B CTALJMOHAPHOM PEKUME.

— DOKBHUBAQJIECHTHBIE TPEXTOUEYHBIE CXEMBI.

— IlpakTHuyeckue cxeMbl aBTOI€HEPATOPOB.

3.5 Tembl 1a00paTOpHBIX padoT
— T'eneparopsl ¢ BHemIHUM Bo30ykaeHreM (' BB) B pexume ¢ oTceukoil KOJUIEKTOPHOTO TOKA.
— Harpy3sounsle xapakrepuctuku ' BB.
— HccnenoBanne TpEXTOUEUHBIX CXEM aBTOI€HEPATOPOB.
— HccnenoBanne cxeM KBapleBbIX aBTOI€HEPATOPOB.
— HccnenoBanne cxemM MOAYJIATOPOB.

4 MeToanueckne MaTepuaJIbl
g obecniedenus npouecca oOyyeHHUs U pelIeHHs 3aad 0OydeHUsl MCIIONIB3YIOTCS CIIEAYIOLINe
MaTepHaIbl:
— METOAMYECKHE MaTepuasbl, OINPEAEIAIOIME IMPOLEIypbl OLEHMBAaHUS 3HAaHUN, YMEHHH,
HaBbIKOB U (WJIM) ONBITA JESATENBHOCTH, XapaKTEpU3YIOMIMX ATamnbl (HOpP-MUPOBAHUS KOMIIETEHLUH,
cornacHo 1. 12 paboueii mporpaMMel.

4.1. OcHoBHasI JIUTEpaTypa
1. Wnemn A.I. YcrpoiictBa GpopMupoBaHus CUTHAIOB. [ eHepaTopsl ¢ BHEIIHUM BO30YKICHHUEM.
Astorenepatopsl. Yacte 1: Yue6Hoe mocobue. — Tomck: kadenpa TY, TYCVYP, 2012. — 91 c. Mara
cozmanust: 29.07.2012 [DnekrpoHHbIH pecypce]. - http://tu.tusur.ru/upload/posobia/i2.doc
2. bopanyc A.Jl. VYerpoiictBa ¢(opmupoBanus curHaioB. Yacte 2. Mopgymauus: YueOHoe
mocobue. — Tomck: xadeapa TV, TYCVYP, 2012. — 98 «c. [DnekrpoHsHslii pecypc]. -
http://tu.tusur.ru/upload/posobia/b9.doc

4.2. lonoJiHUTEIbLHAA JIUTEPaTypa
1. Wmeua A.I. ABroreHepaTopsl M CHUHTE3aTOpbl. YueOHOe mocobme. — Tomck: kadenpa TV,
TYCVYP, 2012. — 68 c. [DnextponHsIii pecypce]. - http://tu.tusur.ru/upload/posobia/i3.doc

4.3. O0s13aTe/ibHbIEe Y4eOHO-MeTOANYEeCKHEe MOCO0Us

1. AJl. bopayc. PykoBoACTBO uisi BBINIOJIHEHHS JTAOOpAaTOPHBIX pabOT MO  Kypcy
«YCTPOMCTBA ®OPMUPOBAHUS U TEHEPUPOBAHUS CUTHAJIOB». — Tomck: kadenpa TV,
TYCVYP, 2012. — 46 c. [DnekTpoHHEIH pecypc]. - http://tu.tusur.ru/upload/posobia/b16.doc

2. bopayc A.Jl. PykoBoacTBo mo gabopaTtopHbiM pabotam: YdyeOHOE MeToIudYecKkoe mocodue. —
Tomck: kapenpa TY, TYCVYP, 2012. - 84 c. [OnexkTpoHHBIT  pecypc]. -
http://tu.tusur.ru/upload/posobia/b3.doc

3. A. bopnyc, I'JI. Kazannes, A.I. WmbuH. Meroguveckoe MOCOOHE MO TPAKTHYECKHM
3aHATUSAM U TPOBEPOUYHBIE TECTHl MO IUCHUIUIMHE «YCTPOWCTBA TEHEPUPOBAHUS U (HOPMUPOBAHUS
curHaimoB». — Tomck: xadeapa TV, TYCVYP, 2012. — 44 c. [DnekrpoHHBIi pecypc]. -
http://tu.tusur.ru/upload/posobia/b15.doc

4. bopnyc A.J., Wmeun A.I., KazanueB [I.J[., IlopoxoBumuenko A.M. VYcrpoiicTBa
(dopMHpoBaHus CUTHAJIOB: YuyeOHoe MeToandeckoe nocodue. — Tomck: kadenpa TY, TYCVYP, 2012. — 140
c. [DnexTpoHHsIi pecypc]. - http://tu.tusur.ru/upload/posobia/b14.doc
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4.4. Pecypceol cetu UHTEpHET

4.4. Ba3bl JaHHBIX, HHPOPMANHOHHO CTIPABOYHBIE H MOMCKOBBIE CHCTEMBI
1. Hayuno-oOpa3oBatenbHblii mopran TYCVYP http://www.edu.tusur.ru/, caiit xadenpsr TY
http://tu.tusur.ru/.
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