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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ:{pbl
nporokor Ne 11 ot « 15 » 5 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBkH (cnemuanbHOCTH) 09.04.01 HWHopmaTka W BBEIYHCIHWTENbHAS TEXHUKA, YTBEP)KICHHOTO
30.10.2014 roma, paccMoTpena u onoOpena Ha 3acemanuu kKadeapsl KCYIT «  » 20
rojyia, mpoToKoi Ne

Pa3zpaboTunku:
K.T.H., 1o1eHT kad. KCYII M. B. Uepkamma
I.T.H., podeccop kad. KCYII JI. 1. babGak

3aBeayromumii odecreunBaronieii kad.
KCVYII 1O. A. llypeirun

Pabouas mporpamma JTUCIUIUIMHEI COTIIacoBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

Hexan ®BC JI. A. KoznoBa
3aBenyromnuii BeITycKaroIen kag.

KCVII 1O. A. lypeirun
OKCIEPTHI:

JlotieHT Kadeapbl KOMITBIOTEPHBIX
CUCTEM B YIPABICHUH H TPOCKTHPO-
Banuu (KCVII) H. 1O0. Xabubynuna

[Ipodeccop xadenpsr kKoMIbIOTEP-
HBIX CHCTEM B YIIPABJICHUH U MTPOCK-
tupoBanuu (KCVII) JI. 1. baGak
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

Llenpr0 HACTOSIIIETO Kypca SIBISIETCS] MPUOOPETEHUE CTYACHTaAMH 0a30BBIX U CIICIIMAIBHBIX 3HAHUN
II0 METOJIaM OIMCaHus, MoJenupoBanus u pacdera CBY nenel u ycTpoHCTB, a TaKXKe UX JIEMEHTOB, B
TOM YHCJI€ B UHTETPAJIbHOM HUCIIOJIHEHUH.

[Tponecc n3yyeHus JUCUUIUIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

[1K-6 - moHMMaHueM CYIIECTBYIOIIUX IMOAXOI0B K BepU(UKAIIUN MOJIEICH MPOrpaMMHOTO obecTie-
yerus ([10)

[1CK-2 - ymenuem paspabarbiBaTh CTPYKTYpHbIE U NpuHUunuanbubie cxembl CBY MUC, Beinon-
HATh ONTUMHU3ALMIO MX MapaMETPOB C YYETOM CYLIECTBYIOIIUX TEXHOJOTMYECKUX MApLIPYTOB IIPOU3-
BOJICTBA M TEXHOJIOTMUECKUX OTpaHUYEHUN

[1CK-3 - ymenuem paspabarsiBath Mojenu 31neMeHToB CBY MUC u BBINONHATH MOJCIMPOBAHHE
xapakrepuctTuk CBY MUC Ha ocHoBe npumeHeHus: coBpemeHHbIx CAIIP

[1CK-4 - ymeHueM pazpabaTbIBaTh CXEMbI M TOMOJOTUH TeCTOBBIX cTpykTyp 1 CBU MUC, a Takxke
KOHCTPYKTOPCKYIO JJOKYMEHTALIMIO JIJIsl UX IPOU3BO/ICTBA

1.2. 3ajaun AMCUMILINHBI
—  H3y4YeHHEe TEOPHH, CITIOCOOOB onucanus U MeTofoB aHaim3a CBY neneit u ycTpoicTB, a Takxke
UX 3JIEMEHTOB;
— H3y4YEHHE OCHOBHBIX THNOB U XapakTepucTuk CBY maccuBHBIX yCTpPOICTB, MACCUBHBIX U aK-
TUBHBIX AJIEMEHTOB, UCTIONb3yeMbIX B THOpuAHBIX (ITC) u MmononmutHeix (MUC) uHTErpaibHBIX CXeMax;
— H3yuyeHHE CMmoco0OB pacuera M MojeIupoBaHus OCHOBHBIX TuroB CBY maccuBHBIX
YCTPOMCTB, IOCTPOEHUS MOJEIIEN TaCCUBHBIX U aKTUBHBIX AeMeHToB ['TIC u MUC.

2. MecTo nucuumiuebl B cTpykrype OIIOII

Huctumnuna «CBY nenwu, snementsl 1 mogenu» (b1.B.O/1.2) otHocuTcs k 6oky 1 (BapuatuBHas
4acTh).

[TpeamecTByOIKUMU AUCUMIUIMHAMH, (POPMUPYIOIIMMHU HayalbHbIE 3HAHUS, SBISIOTCS: MeToasl
ontumuzanyy, GU3ndecKre U TEXHOJIOTUYECKUE OCHOBBI MUKPO- U HAHOJJIEKTPOHUKHU.

[Tocnenyromumy JUCHUIUIMHAMY ABIAIOTCA: ABTOMatu3anus npoektupoBanuss CBY unTerpais-
HBIX CXEM M CHUCTeM Ha Kpuctajuie, AHanu3 u cuHre3 CBY nomynpoBOJHUKOBBIX YCTpOHUCTB, OCHOBBI
npoektuposanus CBY nosmynpoBoJHUKOBBIX ycTpolcTB, IlomynpoBoanukosslie ycrpoiictea CBY auana-
30Ha, CxemorexHuka CBY MHTErpasbHBIX CXEM M CUCTEM Ha KpUCTalIe.

3. TpeGoBanus K pe3yJibTaTaM 0CBOEHMS JUCUMIIIIMHbBI

[Tponecc n3yueHus JUCUMIUIMHBI HapaBieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETSHIUI:

— IIK-6 nmoHMMaHHMeM CYIIECTBYIOIIMX IOAXOAOB K BepU(UKALUU MOAETEeH MpOorpaMMHOTO
obecnieuenus (I10);

— IICK-2 ymeHnueMm pazpabatblBaTh CTPYKTYpHbIE U IpuHLUNUaIbHbIE cxeMbl CBY MUC, BbI-
MOJIHATHh ONTHUMH3ALNI0 UX aPaAMETPOB C YUYETOM CYIIECTBYIOIIUX TEXHOJIOTMYECKUX MAPLIIPYTOB IIPOU3-
BOJICTBA M TEXHOJIOIMYECKUX OTPaHUUYEHUI;

— TICK-3 ymenuem paszpadarsiBarh Mozenu dnemeHToB CBY MUC u BBIMONMHATE MOJICTHPOBA-
Hue xapakrepuctuk CBU MUC Ha ocHOBe npuMeHeHus coBpeMeHHbIX CAIIP;

— TICK-4 ymeHnuem pazpabarbiBaTh CXEMBI U TOMOJIOTHH TeCTOBBIX cTpykTyp 1 CBU MUC, a
TaKKe KOHCTPYKTOPCKYIO JOKYMEHTALUIO JUIsl X ITPOU3BOJICTBA;

B pesynbpTare u3ydeHus IMCIHUILITMHBI 00YJaIOMIUNACS TOJKEH:

—  3HaTh crocoObl onucanus U MeTo bl aHanu3a CBY nemneii u ux 31eMeHTOB

— yYMeTb HCIOJIb30BaTh TUIIOBBIE METOANUKH pacueTa naccuBHbIX CBY ycTpoiCTB U 371€MEHTOB,
noctpoenus mojeneit CBY snemenToB

— BJaJeTh COBPEMEHHBIMH METOJIaMU U NPOTrPAMMHBIMHM CPEIACTBAMHU JISI MOACIUPOBAHUS U
npoektupoBanus CBY neneit 1 ycTpoicTB

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOIl padoThI
OO01ast TpyI0EMKOCTb JUCHUIUINHBI cocTaBiseT 5.0 3aUeTHBIX eIMHMIIBI U IIPECcTaBIeHa B Ta0Iu -
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ne 4.1.
Tabmuna 4.1 — Tpy1oeMKOCTh AUCIUILUIMHBI

Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl
1 cemectp

AynmutopHsble 3aHATHS (BCETO) 36 36
Jlexun 10 10
[IpakTueckue 3aHATHS 8 8
JlaGopaTopHbIe pabOThI 18 18
CamocrosiTenpHas paboTa (Bcero) 108 108
Odopmienue oT4eToB 110 Ja00paTOpHBIM paboTam 36 36
[TpopaboTka JIEKITMOHHOTO MaTepHuaia 10 10
CaMocTosTeIbHOE N3yUEHUE TEM (BOIIPOCOB) 38 38
TEOPETUYECKOM YacTu Kypca
[ToaroroBka K MpakTUYECKUM 3aHATUSAM, CEMUHApaM 24 24
Bcero (6e3 sx3amena) 144 144
TToaroroBka u caada dK3aMeHa 36 36
OO6mias Tpy10€MKOCTb, 4 180 180
3aueTHble EquHuib 5.0 5.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3gennl AMCHHUILIAHBI K BUALI 3aHATHHA
Paznensl TUCHUIUTAHEI ¥ BUBI 3aHATHN IPUBEACHBI B Tabmmiie S.1.
Tabmuia 5.1 — Pasgens! fUCHUILINHEL U BUABI 3aHSITHI

B o & 2 6 ZE
) = < g | §% 5 2
? S < =} S 20
HasBanus pa3nenoB IuCHUTIITUHBI i “ Q. a o 2 &5
= = © s 5 0 = E
o S < 09 8« g
1 cemectp
1 CBY nunum nepenayu 2 2 6 24 34 |1IK-6, IICK-2,
I1CK-3, IICK-
4
2 CBY MHOTOIOIIOCHUKH U UX TTapaMeT- 2 2 0 18 22 |TIK-6, IICK-2,
pBI I1ICK-3, IICK-
4
3 Cornacyroiue uenu 2 2 4 26 34 |IIK-6, IICK-2,
IICK-3, TICK-
4
4 TTaccuBubie CBY ycTpoiicTBa, 31€MEH- 2 2 4 22 30 |IIK-6, IICK-2,
TBI U UX MOJICIIH IICK-3, TICK-
4
5 AxktuBabiec CBY 351eMEHTBI M UX MOJC- 2 0 4 18 24 |TIK-6, IICK-2,
I IICK-3, TICK-
4
Hroro 3a cemectp 10 8 18 108 144
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Hrtoro

10 8 18 108

144

5.2. Coaep:xanue pa3aejioB IUCHUILIUHBI (110 JTEKIIUSAM)
Coneprxanue pa3aesioB TUCIHUILIHH (110 JIEKITUSAM) TPUBEACHO B TadmuIe 5.2.
Tabmuia 5.2 — Coneprkanue pa3faesoB JUCHUIUIAH (10 JICKIHSIM)

Hazsanwns pa3acion

Copneprkanue pa3ienoB TUCHUILIMHBI (1O JIEKIUSIM)

TpynoeMKocTsb,

9

dopmupyembie
KOMIIETEHIINU

I cemectp

1 CBY nuHuu nepenaqu

CBUY nmunaun niepenauu (JIIT), npumenenus. [1pencras-
nenue B Buje JiiuHHOM nunuu ([1J1.) BonHoBbie mipo-
ueccel B J1JI. TlocTostnHas pacnpoctpanenus. BoiHo-
Boe conportuBienue. Koo duumentsr 3aryxanus u
(ha3el. DazoBas CKOPOCTh U JyTHA BOJHBI B JITI.
Onexrpuueckas jymHa orpeska [1JI. Koaddunment
oTpaxkenusi. Kpyrosas aguarpamma Bonbnepra-Cmura,
Z-cetka. CBsi3p UMIIeIaHca U KO HUITMEHTA OTpake-
Hus. Pexxumer padotsl JIJ1. [Tepenaua MomHOCTH B
JII1. Bxoanoe conportunenue JI. [Ipumenenne K3 u
XX orpeskoB JIII. Peanu3zanus peakTUBHBIX U PE30-
HaHCHBIX 3neMeHToB Ha JII1. [Tpumepsr.Mukpomnonoc-
koBble (MILJI) u xormanapuasie (KITJT) nuauun. Bei-
nosiHeHue MIUI u KITJI B rubpuansix (I'MC) u MoHO-
nutHbIX (MU C) uHTETpaIbHBIX CXEMax.

[\

Htoro

2 CBY MHOTOITOIIOCHUKA
1 WX TIapaMeTphl

CBY MHoronomocuuku. [Ipencrasnenne CBY
YCTPOWCTBA B BUJE COETMHEHNSI MHOTOITOJIFOCHBIX
KOMITIOHEHTOB. Kitaccuueckue napameTpsl MHOTOIO-
JIFOCHUKOB U YETBIPEXTOIOCHUKOB. OrpaHUYeHHs UC-
10JIb30BaHUs KJIACCUUECKUX MaTpUIL] MHOTOIIOJIOCHU -
koB Ha CBY.BoJIHBI MOIIHOCTH, MaTpHIIA PACCESHHUS,
(bu3nUecKuii CMBICH IeMEHTOB. Jl0CTOMHCTBA MIPHU-
MeHeHus napameTpoB paccessuust Ha CBY. Ananus
CBU nenei ¢ nomouipto S-napamerpos. CBoicTBa
MaTpHIIbl paCCeSHUs IS pa3In4HbIX KinaccoB CBY
ueneil. Bzaumuele n HeB3auMHbIe nenu. CuMMeTpHud-
HbI€ LIeNTU. AKTHUBHbBIE, TACCUBHbBIE 1 PEAKTUBHBIE
Lenu. YCIoBUs NaCCUBHOCTH U PEAKTUBHOCTH MHOTO-
MTOJIFOCHUKOB M YETBIPEXITOIFOCHUKOB.

HUroro

TIK-6,
TICK-2,
MCK-3,
TICK-4

3 Cornacyroiiye nenu

dopMynHMpoBKa 331341 Y3KOIOJIOCHOTO COTIacoBa-
HUA. ABTOMaTU3UPOBAHHAS KPYroBas 1UarpaMmma
Bonbnepra-Cmuta, coBmeniennas ZY-cerka. TpaHc-
(opmanus UMIIEJAHCOB C TOMOIIBIO COCPEOTOYCH-
HbIX 251eMeHToB U JIII. Pacuer y3kononocHbix CI ¢
MTOMOIIBIO KPYTOBOM uarpammel. O0mas hopMyIu-
POBKa 3a7a4Ml IIUPOKOMOJIOCHOTO COTJIACOBAHMS.
Knaccudukanus 3anau cornacoBanus. Ilpumenenue
mpokonosiocHbIx ClI. dyHaameHTanbHbIe OTpaHu-

I1K-6,

[1CK-2,
I1CK-3,
[1CK-4
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YEHUs Ha JOIYCK COTJIaCOBaHMS. 3a/1a4ya MpeaeIbHOTO
cornacoBanus. [Ipenensupie cootHomenuss ®aHo st
MPOCTBIX THUIIOB HArpy30K. 3ajiada ONTUMAaJILHOTO CO-
racoBaHusl. [locTpoeHne SKBUBaJIEHTOB HArpy30K.
Mertoauka pacueta mupokonosocHbix CII Ha ocHOBe
TEOpHH (HUITBTPOB.

Hroro 2
4 ITaccuBubie CBY [TaccuBnsbie anementsl CBY TpakTa (coryacoBaHHbIe 2 [IK-6,
YCTPOICTBa, 2JIEMEHTHI U | HATPY3KH, pe€30HATOPBI, epexoan! Mexay JIIT -koak- [1CK-2,
HX MOOETH CHAJIbHO-II0JIOCKOBBIC, BOJTHOBOJIHO-ITOJIOCKOBBIC U TICK-3,
ap.). IlaccuBubie CBY ycTpoiicTBa (BeHTHIIH, LIUPKY- [ICK-4

JISITOPBI, HAPABJIEHHbBIE OTBETBUTEIH, ACTUTENN U
cymmaTopsl MottHocTH). CBY dunbtpe. O0mas kiac-
cuduKaus Moaenel 3IeMEHTOB Paii03IEKTPOHHBIX
ycTpoiicTB. Pu3nyeCcKne, KOMIAKTHBIE U TIOBEJEHYE-
CKHE MOJIeNIH. XapaKTepUCTUKU Mojiesieil. OCHOBHbIE
3Tanbl HOCTPOEHUS MOAEIEHN MACCUBHBIX AIIEMEHTOB
CBY I'MC u MUC. U3mepennst 1 3IE€KTPOMATHUTHOE
MOJIEIMPOBAHME JIEMEHTOB, TECTOBBIE CTPYKTYPBHI.
Mopemm JIII, amanu3 u cuate3 JIII. OCcHOBHBIE THIIEI
HeonHopoaHocter B JIII u ux monenu. HayKkTHBHBIE
3JIEMEHTBI, KOHJIEHCATOPbI, MOJIYIPOBOJHUKOBBIE U
IJIEHOYHBIE PE3UCTOPBI: KOHCTPYKIUHU U TOIOJIOTHH,
XapaKTepUCTUKH, SKBUBaJIEHTHbIE cXeMbl. [laccuBHBIE
KOMITOHEHTBHI JJ11 IOBEPXHOCTHOro MoHTaxka [ IC
(SMD-koMIOHEHTH!I).

Hroro 2
5 AxtuBHbie CBY [Tonersie Tpansuctopsl (I1T) Ha 6a3e GaAs u GaN: 2 [TK-6,
aneMeHTsl U ux Mmozenu | IITII (MESFET), HEMT, p-HEMT u m-HEMT. [1CK-2,
[TpuHIIUTIEI paOOTHI 1 0COOCHHOCTH TEXHOJIOTHH. IICK-3,
[Ipumepnsbie Tononoruu u koHcTpykuuu CBY IIT. [1CK-4

[TpubopHo-dusznueckoe mogenupoanre CBY momy-
IIPOBO/IHUKOBBIX MPUOOPOB. JIMHelHbIEe Moaenu (Ma-
JIOCUTHAJIbHBIC SKBUBaJIeHTHBIE cxembl - DC) CBY
[IT. IToxxomp! K MOCTPOCHUIO (IKCTPAKIIMU) MOJIETEH
IIT. [ToBenenueckue moaenu CBY tpan3zucTopos,
npumepsl. OcHoBHBIE XapakTepuctuku CBY tpan3u-
CTOPOB — BOJIbT-aMIepHble xapakrepucTuku (BAX),
napaMeTpsl paccessHusl, K03 HUImeHT ycToianBOCTH,
KO3 PHUIMEHTHI YCUIICHHS 110 MOIIHOCTH U 1O TOKY,
TPaHUYHBIE YaCTOTHI, KOOPPUIMCHT IITyMa, BBIXOTHAS
MOIIHOCTb. YaCTOTHBIE, pEKUMHBIE 3aBUCUMOCTH U
¢usnveckue orpannuenus xapakrepuctuk CBY tpan-
3ucTopoB. Cxemsl nutanud [IT no noctosHHOMY
ToKy. Co3aHNE U UCTI0Ib30BaHUE OMOIMOTEK MOIe-
neit anementoB CBY MUC. ITpumepsr.

HUroro

Hroro 3a cemectp 10

5.3. Pazaenbl AMCHUILVIMHBI M MEKIUCHMIVIMHAPHBbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIAy UMH)
U obecneynBaeMbIMU (NOCJAeAYIONIUMHU) JUCHUNIIMHAMHA
Paznensl AUCTIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBSI3M C 00€CTICUMBAOIIMMU (TIPEABIAYIIMMA) H
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obecreunBaeMbIMH (ITOCIETYIOMUMHI ) TUCIUTUTHHAMH MTPEICTaBICHBI B Tabmie 5.3.
Tabmua 5.3 — Pa3genbl AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

HanmenoBanme JUCHUITINH

Ne pazaenoB qaHHOUM TUCIMIUIAHBEL, 711 KOTOPBIX

HE00XOIMMO U3ydeHHE 00ECTICUNBAIONITUX U

o0ecIeYnBaeMbIX JUCHUITIINH

1 2 3 4 5
[IpenmecTByromue TUCHUILIMHBI
1 Mertoaps! onTUMA3ALUA +
2 dusnueckye U TEXHOJIOTHYECKNE OCHOBBI i
MHUKpPO- U HAHODJIEKTPOHUKH
[Tocnenyromue TUCHUIIITUHBL

1 ABromaru3zanus npoextuposanus CBY nn- n n n n n
TerpajbHbIX CXEM U CUCTEM Ha KpUCTaJlJIe
2 AHanu3 U CUHT BY nonynpoBogHu-

3 M CHHTE3 C OJIyIIPOBOJ, 4 4 . . .
KOBBIX YCTPOHCTB
3 OcHoBsl IpoektupoBanusa CBY nomnynpo- . . . . .
BOJIHUKOBBIX YCTPOMCTB
4 TlonynpoBonHukoBble ycTpoiictBa CBU n n n
JMana3oHa
5 Cxemorexnrnka CBY uHTerpaibHbIX CXeM U . . . . .
CHUCTEM Ha KPUCTAJLJIE

5.4. CooTBeTCcTBHME KOMIIETCHUM, JopMHUpyeMbIX IPH U3YYEHUH AMCHHUILIUHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IUCHUIUIMHBI, M BHJIOB 3aHATHN

MpPEICTaBICHO B Tabmmiie 5.4.

Tabmuna 5.4 — CooTBETCTBHE KOMIETEHIIMN, (DOPMUPYEMBIX MIPU U3YUYE€HUH AUCLUIUIUHBI, U BUJOB 3aHS -

TAN

Bunwl 3austuit

Kommerenimmn
Jlek.

DOopMBI KOHTPOJIA

+ | IIpak. 3aH.

=
7
N
+

+ | JIab. pab.

+ | Cam. pa0.

Ok3ameH, KoHcIIekT camo-
noArotoBku, OTYET 110 Ja-
6oparopHoii pabote, Pac-
yetHas pabota, Tect

I1CK-2 + +

+ Oxk3ameH, KoHcIiekT camo-
noaroroBku, OTYeT 10 Na-
6opatopHoii pabore, Pac-
yeTHas pabota, Tect

[1CK-3 + +

+ Oxk3ameH, KoHcriekT camo-
noaroToBku, OTYET MO Ja-
O6opatopHoii padote, Pac-
yeTHas paboTta, Tect

IICK-4 + +

+ Oxk3ameH, KoHcIIeKT camo-
noArotoBku, OTYET 10 Ja-
OoparopHoii pabote, Pac-
yeTHas paboTta, Tect
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6. UaTepakTUBHBIE MeTOAbI U (JOPMBI OPraHU3aANNH 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JlabopaTtopHble paGoThl

HaumenoBanue nabopaTtopHbIX padoT npuseneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHnoBaHnue 1a00paTopHbIX padboT

3 =
3 S 5
2 2 5
Haspanus paznenon HaumenoBanue nabopaTtopHbIx paboT zF &5
o E
59 2 3
al e g
= S
1 cemectp
1 CBY nunun nepenaun | 3nakomctBo ¢ CAIIP CBY ycrpoiicts AWR 2 I1K-6,
Microwave Office, MoneTupoOBaHHe U ONITUMHU3AIUS TICK-2,
CXEM. IICK-3,
MonenupoBaHue >JIEMEHTOB JIMHUN TIepeaun IICK-4
Hroro
3 Cornacyroiue uenu ABTOMAaTH3UPOBAHHBIN IpadUUECKUil pacyeT U Mojie- [ICK-2,
JINPOBAHME Y3KOMOJIOCHBIX COMJIACYIOIIUX LETICH. IICK-3,
Hroro IICK-4
4 TTaccuBubie CBY MopenupoBaHue U TOCTPOEHUE TOMOJIOTUH MACCHB- IICK-2,
yCTpoiicTBa, aneMeHThl U | HbIXx CBY ycTpolicTs. [1CK-3,
UX MOJIENH Hroro I[ICK-4
5 AxtuBHbele CBY Monenupoanue xapakrepuctuk CBY TpaH3ucTOpoB. [IK-6,
DNIEMEHTBI ¥ MX MOJIEIH | o [ICK-2,
I1CK-3,
[ICK-4
Hroro 3a cemectp 18
8. IIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HaumeHoBaHMe IPpaKTUYECKUX 3aHATUH (CEMUHAPOB) MpuBeeHO B Tabmuie 8.1.
Tabmuma 8.1 — HaumeHOBaHME IPAKTHYECKHUX 3aHATHH (CEMHHAPOB)
3 =
3 S 5
5 2 25
HasBanus paznenos HanmMeHnoBaHue npakTUUECKUX 3aHATUN (CEMHUHAPOB) zF &5
o E
X 2 s
Y o 2
= S
1 cemectp
1 CBY nunun nepenaun | Pacuer napamerpos CBY nunuii nepenaun 2 [1CK-2,
Hroro 2 TICK-3,
[ICK-4
2 CBY mHoronomocHuk: | Pacuet u MoznenupoBanue napametpoB CBY yerbipex- 2 [1CK-2,
U WX TTapaMeTpbl MOJTFOCHUKOB IICK-3,
Htoro 2 TICK~4
3 Cornacyroiue uenu AHaIUTUYECKUI pacyeT U MOJECIMPOBAHUE Y3KOMO- 1 [1K-6,
JIOCHBIX COTJIACYIOIIUX LENei TICK-2,
AHaJIUTUYECKUN PacCYET U MOJACITUPOBAHKUE IIIMPOKO- 1 TCK-3,
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MOJIOCHBIX COMIACYIONINX Ienen TICK-4
Hroro 2
4 TTaccuBnubie CBY Pacuer u monenuposanne CBY cornacyromux nenemn [1K-6,
YCTPOWCTBA, AIEMEHTH U | ¥ (PUIIBTPOB HA pacIpeieICHHBIX AIeMEHTaxX IICK-2,
HX MOJICITH Hroro 2 TICK-3,
[ICK-4
Hroro 3a cemectp 8

9. CamocrosiTesqibHasi padoTa

Bunel camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMHUpPYEMbIE KOMIIETEHIIMH PEICTaBICHbI B

Tabimie 9.1.
Tabmuma 9.1 — Buibl caMOCTOSATENBHON pa0OThI, TPYIOEMKOCTh M JOPMHUPYEMBIE KOMIICTCHIIUN
3 3 g
: | i3
Buner camocTosTensHON & > ©
HazBanus pa3nenos Z 7 = @®opMBI KOHTPOJIS
paboTsl 2 s 2
X s =
a o 2
= iS)
1 cemectp
1 CBY nunum nepenaun | [loaroroBka k nmpakTuue- 4 TICK-2, Koncmext camomonaroros-
CKHM 3aHSTHSAM, CEMHHA- I[ICK-3, |ku, Otyet no naboparop-
pam I[ICK-4, | Hoit paboTte, PacuetHas pa-
TIK- Ta, Tect, OK3aMeH
CamocrosiTenbHOE H3yue- 6 6 bora, Tect, Jxsame
HHE TeM (BOIIPOCOB) TEOpe-
TUYECKOM 4acTH Kypca
[TpopaboTka TeKIHOHHOTO 2
Marepuaa
OdopmieHre 0TYETOB T10 12
nabopaTopHBIM paboTam
Hroro 24
2 CBY muoronomtocHuku | [ToaroroBka K nmpakTuye- 8 TICK-2, KoHcnexT caMonoaroros-
Y WX TTapaMeTpbl CKHUM 3aHSITHSIM, CEMHUHA- TICK-3, ku, Pacuetnas pabora,
pam IICK-4 Tecrt, Dx3ameH
CamocrosiTenbHOE U3yUe- 8
HUE TeM (BOIPOCOB) TEOpE-
TUYECKOM YacTH Kypca
[IpopaboTka TeKIHOHHOTO 2
Marepuaia
Hroro 18
3 Cornacyroiue nenu [ToaroroBka k mpakTuue- 8 T1IK-6, KoHcnexT caMmonoaroros-
CKHM 3aHSTHSAM, CEMHHA- I[ICK-2, |xu, Otyer no naboparop-
pam I[ICK-3, |Hoii pabote, PacueTHas pa-
TIICK-4 Ta, TecT, DK3aMeH
CamocrosiTenbHOE U3yUe- 8 C bora, Tect, Jxsame
HUE TeM (BOIPOCOB) TEOpE-
TUYECKOM YacTH Kypca
[TpopaboTka TeKIHOHHOTO 2
Marepuaia
OdopMieHHE OTYETOB TT0 8
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JabopaTOpHBIM paboTam

Hroro 26
4 TTaccuBnubie CBY IToaroroBka K mpaxkTuye- 4 |TIK-6, KoHcnekt camonoaroros-
YCTPOWCTBA, JIEMEHTBI U | CKUM 3aHSATHIM, CEMUHA- [ICK-2, |xu, Otuer no nabopatop-
HUX MOJCIIH pam IICK-3, |Hoii pabote, PacueTHas pa-
[ICK-4 Ta, Tect, Dk3aMeH
CamocTosTenpHOe H3yde- 8 C 6ora, Tect, Sx3
HUE TeM (BOIPOCOB) Teope-
TUYECKOM YacTH Kypca
[TpopaboTka JIEKIIMOHHOTO 2
MaTepuana
OdopMmieHre 0TYETOB T10 8
J1abopaTOpHBIM paboTam
Hroro 22
5 Axtusneie CBY CamocTosiTenbHOE U3yye- 8 |IICK-2, |KoHCnekT caMonoaroTros-
3JIEMEHTHI U UX MOJIEIM | HUE TeM (BOIIPOCOB) TeOpe- [ICK-3, |ku, Otuet no nabopatop-
TUYECKOM 4acTU Kypca I[ICK-4, | Hoit pabote, TecT, Dx3a-
[IK- MEH
[TpopaboTka JIEKITMOHHOTO 2 6 ¢
Matepuana
OdopmiieHre 0TYETOB TIO 8
naboparopHbeIM paboTam
Hroro 18
Hroro 3a cemectp 108
[TonroroBka u ciaya sK3a- 36 DK3aMeH
MeHa
Hroro 144
10. KypcoBoii npoekT / KypcoBasi padoTa
He mpenycmorpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4a0IuXcs

11.1. banabHbIe OLIEHKH /JIs1 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayuibHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

. . MaxkcuManbHbIi
. MakcumanbHbIN MakcumanbHbIN
DJIeMeHTHI y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamn 3a nepuon
NS TeNbHOCTH mexay 2KT u Ha CEMECTp
Hayana cemectpa | mexay 1KT u 2KT
KOHEIl ceMecTpa
1 cemectp
KoncnexT camMmomoaroros- 1 2 2 5
KH
Otuer no nmaboparopHoit 5 10 10 25
pabote
Pacuernas pabota 10 10 10 30
Tect 10 10
Hroro makcumyM 3a nepu- 16 22 32 70
on
DK3aMeH 30
10
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Hapacraromum utorom 16 38 70 100

11.2. IlepecyeTt 0a/1J10B B OLICHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 6anIOB B OIEHKH 32 KOHTPOJIBHBIE TOUYKM TPEICTaBIeH B Tabmuue 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

baynel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka

> 90% ot MakcuManbHON cyMMbI OamioB Ha naty KT 5

Ot 70% 1o 89% ot MmakcuMaabHOM CyMMBI OaiioB Ha aaty KT

4
Ot 60% 1o 69% ot makcumasbHOUN cymMmbl OaiioB Ha Aaty KT 3
2

< 60% ot MakcuManbHOU cyMMbl O6astoB Ha aaty KT

11.3. [lepecyeT cymMMbI 0A/1JI0B B TPAAMIMOHHYI0O U MEKAYHAPOAHYIO OLIEHKY

[Tepecuer cymMMbl 0aIIOB B TPAAMIMOHHYIO M MEXIYHAPOJHYIO OIIEHKY INPEJCTaBIIeH B TaOJHIIe
11.3.

Tabmuma 11.3 — IlepecueT cyMMbI 0aJIJI0B B TPAAUIIMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Hrorosas cymma 6amios,

Onenka (I'OC) YUUTBIBAET YCIELIHO CAAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTM4HO) (3a4TEHO) 90 - 100 A (OTIAHYHO)
85 -89 B (o4enp xoporiio)
4 (xopo1110) (3a4TeHO) 75 - 84 C (xopor0)
70-74 D (ynoBieTBopuTensHO)
65 - 69
3 (yOOBJIETBOPHUTENHHO) (3aU4TEHO) 60 - 64 E (H0CpeAcTnentio)
2 (HEYROBIICTBOPHTENLHO) (1HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE 00ecTieueHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. UYepkamun M.B., ba6ak JI.1. CBY nmuann nepenaun. YueoHoe nocodue. — Tomck: TYCVYP.
2015. -54 c. [OnexrpoHHblii pecypc] - Pexxum noctyma: http://new.kcup.tusur.ru/library/svch-linii-
peredachi (nara oopamenus: 28.06.2018).

2. UYepxamun M.B., babak JI.11. CBY muoronontocauku. Y4yebnoe nocodue. — Tomck: TYCVYP.
2015. - 54 c. [DOnexrponneii pecypc] - Pexum noctyma: http:/new.kcup.tusur.ru/library/svch-
mnogopoljusniki (mara o6pamenus: 28.06.2018).

3. bab6ak JI.LU., Yepkammu M.B. [lIlupokoronocHble coriacyromuye nenu. Y4deoHoe mocooue. —
Tomck: TYCYP.  2015. - 28c [DneKTpOHHBIH pecypc] - Pexxum JIOCTYyTIA:
http://new.kcup.tusur.ru/library/shirokopolosnye-soglasujushie-cepi (nara obpamienus: 28.06.2018).

4. Awnrensnsl u yctpoiictBa CBUY. Yacts 1. Yerpoiictea CBY: Yuebnoe nocobue / [octak A. C.
- 2012. 124 c. [DnexTponnblii pecypc] - Pexxum goctyna: https://edu.tusur.ru/publications/1219 (mara 06-
pamenusi: 28.06.2018).

5. TlerpoB, M.H. MoxenupoBaHre KOMIIOHEHTOB M JJIEMEHTOB HMHTETPAIBHBIX CXeM: y4eOHOe
nocobue / M.H. Iletpos, I'B. I'ynkoB. — Dnekrpon. nan. — Cankrt-IletepOypr : Jlans, 2011. — 464 c.
[Onektponnbiii  pecypc] - Pexum mocryma: https://e.lanbook.com/book/661 (mara oOparmeHus:
28.06.2018).

12.2. lonosiHUTeIbHAS JIUTEPATYpPa
1. CanbpauxoB A.C. Unterpanbubie cxembl CBY nuanasona: Yuebnoe nocobue. — Tomek: TV -
CVYP. 2013. - 66 c. [DnexktponHblii pecypc] - Pexum moctyma: http://miel.tusur.ru/index.php?
option=com_content&view=article&id=237 (mzara oOpamenus: 28.06.2018).
2. Bockpecenckuit [I. U. u np. Yerpoiicta CBY u anTteHHbl: YueOHUK U1 By30B / oa pea. Jl.
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N. BockpeceHnckoro. — 2-e u3., nepepad. u gon. — M.: Paguorexnnka. 2006. — 375 c. — ISBN 5-88070-
086-0 (mammuue B 6ubamoreke TYCVYP - 20 5k3.)

12.3. YueOHO-MeTOAUYECKHE MTOCO0OU

12.3.1. O0s3aTesibHbIE YUeOHO-MeTOAuYeCKH e MOCO0Uus
1. Babak JL.U., CansaukoB A.C., Uepkammu M.B. CBY nenu, 3meMeHTl U MOJETH / yaeOHO-
METOJMYECKOE MOCOOUE MO BBINOJHEHUIO JTA0OPATOPHBIX, MPAKTUYECKUX U CAMOCTOSTENbHON paboT. —
Tomck: TYCVYP. 2015. — 28 c. (onucanue: 1abopaTtopHBIX padoT, cTp. 17-26; mpakTudeckux padboT, cTp. 2-
16; camocrosTenbpHass paboTa CTyIeHTOB, cTp. 27) [DnektpoHHBIM pecypc] - Pexum mocryma:
http://new.kcup.tusur.ru/library/svch-cepi-jelementy-i-modeli (nara o6pamenus: 28.06.2018).

12.3.2. YueOHO-MeTOAMYECKHE IIOCOOMS 1JIs1 JIMI ¢ OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
UHBAJUI0B

Y4eOHO-MeToqMUeCKrne MaTeprabl sl CAaMOCTOSTEIbHON U ayTUTOpHOM paboThl 0Oyyaromumxcs
U3 YMCIIa JIUI] C OTPaHMYEHHBIMI BO3MOKHOCTSIMU 3I0POBBSI 1 MHBAJIHMJIOB MPEIOCTABISIOTCS B (popMax,
a/IalITUPOBAHHBIX K OTPAaHMYEHUSIM UX 3/I0POBbS U BOCIIPUATHUS HH(DOPMAIIHH.

JL1s1 I ¢ HAPYIIEHUSIMH 3PeHUst:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B reyaTHou (opme.

Jl1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUIaTeJbHOI0 annapara:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (hopme.

12.4. IIpo¢eccnonaibHbIe 0a3bI JAHHBIX U MHPOPMALMOHHBIE CIIPABOYHbIEC CHCTEMBbI
1. OTKpbITas NeKTpoHHAs YHIMKIoNneans Bukunenus: http://ru.wikipedia.org
2. O6pazoBarenpHbIid moptasn TYCVYP http://edu.tusur.ru
3. O6pazoBatenbhblii nopran kadeapsl KCVYII http://new.kcup.tusur.ru
4. DnexTpoHHO-OMOIMOTEUHas cucTema usnarenscTa Jlans https://e.lanbook.com/books
5. 5. OneKTpOHHO-OMOIMOTeUHas cucreMa Aiibyke https://ibooks.ru/home.php?
routine=bookshelf
6. 6. DnexkTpoHHO-OMONIMOTEUHas cuctemMa 3HaHuyM http://znanium.com/

AW~

13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHue JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

13.1. O6uue TpedGOBaHNA K MATEPHAJBHO-TEXHUYECKOMY H IIPOIPAMMHOMY 00ecIie4YeHHI0
AUCHMILTAHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecrnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlst mpoBeieHus 3aHATUH JICKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs YIeOHas ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opyIoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U Y4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE HJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM TUCIUILINHEI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOE U NIPOrPAMMHOe o0ecnedyeHue JJisl NPAKTHYECKUX 3aHA T

YueOHas aymuTopus

yueOHas ayuTOpHsl 1715l IPOBEACHUSI 3aHATHI MPAKTUYECKOro TUIA, ydeOHas ayauTopus Ui Mpo-
BEJICHHS 3aHSATUH CEMWHAPCKOTO THIIA, MOMEIICHUE IS MPOBEICHUS TPYMNIOBBIX M WHIWBHIYATbHBIX
KOHCYJNbTallUi, TOMEIIEHHE JJIs TPOBECHHS TEKYIIIET0 KOHTPOJISL M POMEKYTOUHOM aTTecTalllu

634034, Tomckas o6macts, T. Tomck, Bepmmauna ynuua, a. 74, 326 ayn.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- Kommutekt cienmanusupoBanHoi yueOHON Mebenu;

- PaGouee mecto npenogaBares.
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IIporpammHoe oOecrieueHne He TpedyeTcs.

13.1.3. MaTepua/ibHO-TeXHUYECKOE M IPOrPaMMHoe odecriedeHne J1JIs J1adopaToOpHbIX padoT

JlaGoparopust CAITP

ydeOHast ayuTOpHs AJIsl IPOBEICHHSI 3aHITHI IPAKTUIECKOTO THIA, yueOHast ayIuTOpHs IS TIPO -
BE/ICHUS 3aHATUH JJAOOPATOPHOTO TUIIA, TOMEIEHHUE I CAMOCTOATENIbHOW PabOoThI

634034, Tomckas obnacts, . Tomck, Bepmnuna ynuima, n. 74, 321 ayn.

Onucanue uMeroierocs 000pya0BaHuUs:

- UurepaxtuBHas nocka SmartBOARD;

- Monutop SVGA;

- Mounutop 17,0" LG FLATRON L1750SQ SN (10 mt.);

- [Ipoextop LG RD-DX 130;

- [I5BM -"PENTIUM-386"- 7,

- Cucremnsiii 6110k Intel Cekeron 2.93CHz KC-1 (2 mir.);

- Cuctemusrii 0510k Intel Cekeron 2.93CHz KC-3;

- DKpaH;

- Jlocka mapkepHasi;

- Kommuiekt cnienmanu3upoBaHHoi yueOHoON MeOenu;

- PaGouee mecTo mpernoaBares.

[TporpammHoOe obecrieueHue:

— Far Manager

— Foxit Reader

— MatLab&SimulinkR2006b

— Mathcad 13,14

— Microsoft EXCEL Viewer

— Microsoft PowerPoint Viewer

— Microsoft Visual Studio 2005 Professional

— Microsoft Visual Studio 2013 Professional

— Microsoft Word Viewer

— Windows 10 Enterprise

JlaGoparopusi HH()OPMAIIMOHHBIX TEXHOIOTUH

ydeOHast ayuTOpus ISl IPOBECHHSI 3aHITHH PAKTUIECKOTO THIA, yueOHast ayIuTOpHs IS TIPO -
BE/ICHUS 3aHATUH JJaOOPATOPHOTO TUIIA, TOMEILEHHUE [T CAMOCTOATENIbHOW PaboThI

634034, Tomckast obnacts, . Tomck, Bepmmnuna ynuia, n. 74, 323 ayn.

Onwucanue uMeroierocs 000pya0BaHuUs:

- [ITK Ha 6a3e IBM PC/AT (4 mr.);

- [ISBM DURON SWS 40;

- [I5BM IBM PC-XT;

- [I5BM IBM/PC-386;

- [I5BM VIVO D 133 (2 mt.);

- KomnsrorepP WS2;

- [I5BM "AMSTRAD";

- Jlocka MapkepHasi;

- Kommutekt crienmanusupoBanHoi yaeOHOW Mebenu;

- Pabouee mecTo mpemnoaBares.

[IporpamMMHoOe obecrieueHue:

— Far Manager

— Foxit Reader

— Keysight (ADS)

— Keysight System Vue

— MatLab&SimulinkR2006b

— Mathcad 13,14
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— Microsoft EXCEL Viewer

— Microsoft PowerPoint Viewer

— Microsoft Visual Studio 2005 Professional
— Microsoft Visual Studio 2013 Professional
— Microsoft Word Viewer

— Windows Embedded 8.1 Industry Enterprise

13.1.4. MarepuajibHO-TEXHHYECKOE U MIPOrPaMMHoOe o0ecrniedyeHue IJIsl CAMOCTOSITeIbHOW padoThI
Jiiss caMoCTOsTENbHON pabOThl UCIIONB3YIOTCS y4eOHBIE ayAMTOPHH (KOMITBIOTEPHBIE KIIACCHI),
PacIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6nacts, r. Tomck, Jlennna npocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast 06nacTh, r. Tomck, Bepmmnuna ynmuua, 1. 47, 126 ayn.;
- 634034, Tomckast o6macTh, T. Tomck, Bepmmanna ymuna, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUSA:

- yueOHast mebenb;

- komnsroTepsl kinacca He Hke [I9BM INTEL Celeron D336 2.81'Tw. - 5 miT.;

- KOMOBIOTEPHI MOJIKIIOUYCHBI K ceTh «/HTepHeT» U 00eCleYnBarOT JOCTYI B AJIEKTPOHHYIO HH-
(dhopMaMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[TepedeHs mporpaMMHOTO 00ECIICUCHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecnieueHre TUCHMIIJIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHE NUCHMIUIMHBI JUIIAMHA C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI U WHBAIUIAMHU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEelUaIbHOI0 Ha3HAUYeHUs.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPEeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (POpMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN cHCTeMBbl. YueOHas aynuTopHus, B KOTOPOH 3aHUMAIOTCS
oOyyarornyecsi ¢ HapylIEeHHEM ClIyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLUIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiijia Ha SKpaHe) P TOMOIIH BUACOYBEIUIUTENICH A1 KOM(POPTHOTO POCMOTPA.

[Tpu 3aHATHAX ¢ O0YYarOUIMMUCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTEPHATUBHBIE YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jau yuyeOHOM MHpOpMaluu B JOCTYIHBIX (opMax, MOOMIIBHOM CHCTEMbl OOy4eHUs [UIs JIOAEH ¢ UHBa-
JIMTHOCTBIO.

14. OneHovHbIE MaTepuajJabl 1 METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3YyUYCHUSA
AUCHHUITJINHBbI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKpPCIINICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBble 3agaHus
1 Tenerpaduoe ypaBHenue nnuaHoi uann ([1JI) onuceiBaeT (BIOEpUTE BEPHOE YTBEPIKICHUE)
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MIOBEACHUE 3JIEKTPOMArHUTHOrO 11oJist B J{J1I

IpoLece Nepeauyl MOIIIHOCTH OT TeHepaTopa B Harpy3Ky

pacnpeneneHue HanpsbkeHus BAoab JJI npu u3mMeHeHun BpeMeHu

pacnpenenenue Toka Baoabs [1JI npu naMeHeHun BpeMeHu

noBezieHrne KodppuuueHTa oTpaxxeHus saois [1J1

2 Beibepute nepBUYHbBIC TTApaMETPhI OHOPOAHON JmuHHOM TuHuu (J1J1)

BOJIHOBOE conporusieHue JJI

NocTosiHHAs pacnpocTpanenus JJ1

MOTOHHAsi EMKOCTh

MOTOHHAsl UHAYKTUBHOCTh

[IOTOHHOE COIIPOTUBJIEHUE IPOBOIHUKOB

MOTOHHAs MTPOBOJAUMOCTH JIUAJIEKTPUKA

¢a3zoBast ckopocTh BosIHBI B J[J1

k03 durmeHT hassl

k03 pHIMEHT 3aTyXaHHSI

3 BriGepute BTOpUYHBIC TapaMeTPhl OMHOPOAHON MimuHHOM JuHuun (J1J1)

BOJIHOBOE conporusieHue JJI

NocTosiHHAs pacnpocTpanenus JJ1

MOTOHHAsi EMKOCTh

MOTOHHAsl UHAYKTUBHOCTh

[IOTOHHOE COIIPOTUBJIEHUE IPOBOIHUKOB

MOTOHHAs MTPOBOIUMOCTH JIUAJIEKTPUKA

¢a3zoBast ckopocTh BosIHBI B J[J1

4 BotHOBOE COMPOTHUBIICHUE UACATHHON TTMHHOW JIMHUHU (BBIOEPUTE MTPABUIILHOE YTBEPKICHHUE)

3aBUCHUT OT YaCTOThI

HE 3aBUCHUT OT YaCTOTHI

pEaKTUBHOE

KOMITJIEKCHOE

BELIIECTBEHHOE

5 DnexTpuueckas JUIMHA JJIMHHOW JTUHUH (BBIOEPUTE MPaBUIILHOE YTBEPKICHHUE)

U3MepseTcs B rpagycax

U3MepseTCs B BOJIbTAX

U3MEpSETCs B paJidaHax

MOKa3bIBACT, HACKOJIBKO M3MEHsETCS (3amasapiBacT) da3a BOJHBI MPH MpoxokaeHun orpeska J1J1
3aJJaHHOU JUTUHBI

U3MepsieTCsl B MeTpax

MOKAa3bIBACT OTIIMYHME CKOPOCTH ANEKTprueckoro konedanus B JIJI ot ckopocTu cBeta

6 KorddunmeHT oTpaskeHust Mo HAMPsHKEHHIO, B 0011eM ciiydae (BhIOepUTE BEPHOE YTBEPIKICHHE)

SABJISIETCS KOMIUIEKCHOM BETUMYMHON

ABJIIETCS BEIIECTBEHHON BETMYMHON

HE 3aBUCHUT OT YaCTOThI CUTHaja

3aBHCUT OT YaCTOTHI CUTHaja

HE 3aBUCHUT OT BOJIHOBOT'O CONPOTHUBIICHUS JIMHUM TIEpeaun

3aBHCUT OT BOJIHOBOTO COTIPOTUBIICHUSI IMHUU Tepeaadn

7 MapamienbHbIi KonebaTeNbHbI KOHTYP MOXKET ObITh IOCTPOCH Ha OCHOBE (BHIOEPHUTE MPABHIIb-
HOE YTBEPIKICHUE)

XX otpeska [IJI ¢ anextpuueckoil muHoi 3600

XX orpeska JIJI ¢ anexrpuueckoit nnunou 1800

XX Otpeska JI ¢ anextpuueckoit jymmHoit 900

K3 orpeska [JI ¢ anekrpuyeckoi jimuHoi 3600

K3 orpeska [JI ¢ anexrpuueckoit jmuHo# 1800

K3 orpeska [JI ¢ anekrpudeckon mrHoi 900

8 IlocnenoBaTeNbHbIN KolleOaTeIbHBI KOHTYP MOXET OBITh TOCTPOCH Ha OCHOBE

XX orpeska JIJI ¢ anexrpuueckoit nnuuon 3600
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XX otpeska [IJI ¢ anextpuueckoit muHoi 1800

XX Otpeska JJI ¢ anexktpuyeckoi qimuHoi 900

K3 orpeska IJI ¢ anexTpuueckoit ymHoit 3600

K3 orpeska JI ¢ anekrpuyeckoit jiuHoi 1800

K3 orpeska IJI ¢ anexTpuueckoit jiuuoi 900

9 Ins moctpoenus menu, Tpanchopmupytomeid 100 Om B 10 OM goctatouHo (BeIOEpHTE BEpHOE
YTBEPKACHUE)

TpPEeX PEaKTUBHBIX FJIEMEHTOB

JIBYX PEAKTUBHBIX JIEMEHTOB

otpeska JJI ¢ anexkrpudeckoit ;ymmHoi 900

otpeska [IJI ¢ anexrpuueckoit niuHoi 1800

10 B pexume Oerymiet BomHbl B iuHHOM JimanA ([1JI) (Be1OeprTE BepHOE YTBEPKIACHUE)

OTCYTCTBYET IaJaroiasi BOJIHA

OTCYTCTBYET OTpa)K€HHAasl BOJIHA

K03 UIMEHT oTpaxkeHus paBeH 0

KO3 UIIMEHT OTpaKEHUs paBeH |

BoJIHOBOE conpoTtusienue JJJI pasao 50 Om

nepesaeTcsl MaKCUMallbHasi MOITHOCTh OT FeHepaTopa B Harpy3Ky

11 Z-napaMeTpbl U3MEPSIIOTCA B PeXUME (BBIOEpUTE BEPHOE YTBEPIKICHHE)

XOJIOCTOTO XOJIa TI0 BXO/Y M BBIXOLYy YETHIPEXIOMIOCHUKA

KOpPOTKOI'O 3aMbIKaHUs 110 BXOAY Y BBIXOAY YETHIPEXIIOIIOCHUKA

XOJIOCTOTO XOJIa 0 BXOAY M KOPOTKOT'O 3aMbIKaHHUS 10 BBIXO/Y YETHIPEXITOIFOCHUKA

KOPOTKOI'O 3aMbIKaHUS 110 BXOAY M XOJIOCTOI'O X0/1a 110 BBIXOJY YETHIPEXIIOIOCHUKA

12 IT'ubpunnapie H-mapameTpsl U3MepsIOTCS B PeKUME (BBIOEPUTE BEPHOE YTBEPIKICHUE)

XOJIOCTOTO XOJIa 110 BXO/y U BBIXOJLy YETHIPEXIIOIOCHUKA

KOPOTKOT'O 3aMbIKaHUS IO BXOAY U BBIXO/AY YETHIPEXITOIIOCHUKA

XOJIOCTOTO XOJ1a 10 BXOY M KOPOTKOI'O 3aMbIKAHHUS 110 BBIXO/Y YETBIPEXIIOIIOCHUKA

KOPOTKOT'0 3aMbIKaHUS IO BXOAY M XOJIOCTOTO XO/1a IO BBIXOY YETHIPEXIOIIOCHUKA

13 Matpuria paccesiHus CBSI3bIBaCT MEXy c000i (BbIOEpUTE MPABUIBLHOE YTBEPKICHHUE)

Ma/Ial0IIKe U OTPaKEHHbIE BOJIIHBI MOIIIHOCTH Ha BXOJIE U BBIXOJIE YETHIPEXIIOIFOCHUKA

MOIIHOCTH Ha BXOJI€ U BBIXOZIE YETHIPEXIIOIOCHUKA

HaNpsHKEHUS Ha BXOJE U BBIXOJIE YETHIPEXIOMIOCHUKA

K03 (UIMEHTHI OTPAKECHUS Ha BXOZE U BBIXOJIE YETHIPEXITOIIOCHUKA

TOKH Ha BXOZIE U BBIXOJIE YETHIPEXIOMIOCHUKA

14 Ilpu xackagHOM coequHEHUM 4eTblpexnoatocHukoB (UII) pesympTupyromas A marpuna npen-
cTaBisieT co0oit

cyMMy A-napametpoB cocrasistonmx Y11

npousBeAeHrue A-nmapameTpoB coctassitommx Ul

pa3HoCTh A-napameTpoB cocTaistonmx YIT

CyMMY KBaJpaTtoB A-napameTpoB coctapistommx Ul

15 PexxuMm cMemIaHHbIX BOJIH BO3HUKAET B JUIMHHOW JIMHUU ([IJI) ¢ BOJIHOBBIM CONPOTUBICHUEM
70 nipu ycinoBuH (BHIOEPHUTE MPABUIILHOE YTBEPIKICHNE)

JIJT Harpy»keHa Ha YKCTO aKTHBHOE conpoTusienne Ru =% Z0

JIJT HarpyeHa Ha YUCTO PEAaKTUBHOE CONPOTUBIIEHNE XH

JUJI HarpykeHa Ha akTUBHOE colpoTuBieHne Ru = Z0

JUUI Harpy»xeHa Ha KOMILJIEKCHOE conpoTuBieHue ZH = RH + jXH

Ha xoHue /IJI peanmsoBan pexum XX

Ha koHue /[JI peanuzoBan pexum K3

najgaronias BoiHa B /[JI paBHa oTpaxxeHHON

OTCYTCTBYET OTpakeHHasi BosiHa B J1JI

B JIJI omHOBpEMEHHO MPUCYTCTBYET KakK Majarolasi, TaK U OTpaKeHHAasl BOJIHbI

16 Tlpu orcyrcTBUM oTpaxkeHus B nuHUHU nepenaun KCB Oymer paBeH (BbIOEpHUTE MpaBHIBHOE
YTBEPKACHUE)

1
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0

0,5

0ECKOHEYHOCTH

0,33

17 ITpu nonnom otpaxenuu curnana B JIJI KbB Oynet paBen (BbiOepuTe MpaBUIIbHOE yTBEPIKIC-
HUE)

1

0

0,5

OECKOHEUHOCTH

0,33

18 PexxuM cTOoSUMX BOJNH BO3HUKAeT B miuHHON jnuHUU (/1JI) ¢ BomHOBBEIM compotuBieHueM Z0
npu ycloBHH (BbIOepUTE NpaBuiibHOE yTBepxkaeHue) JIJI HarpykeHa Ha YMCTO aKTMBHOE CONPOTHUBIICHHE
Ru

JUI Harpy»eHa Ha YUCTO PEAKTUBHOE CONPOTUBIICHUE XH

JIJT Harpy»eHa Ha akTUBHOE conpoTtuBieHne Ru = Z0

Ha xoHue /IJI peannsoBan pexum XX

Ha koHue [[JI peanuzoBan pexum K3

najgaronias BoiHa B [[JI paBHa oTpaxxeHHON

OTCYTCTBYET OTpakeHHasi BosiHa B J1JI

JUJI Harpy>keHa Ha KOMILJIEKCHOE conpoTuBieHue ZH = Ru + jXH

19 Pexxum Oerymux BOJIH BO3HHMKAeT B JiuHHOW JimHuK (/[JI) ¢ BomHOBBIM compoTuBieHneM Z0
IpY YCJIOBUU (BbIOEPUTE MPABUIILHOE YTBEPKICHUE)

JJT HarpyeHa Ha YUCTO aKTUBHOE CONPOTUBIIEHUE RH

JUUI Harpy»eHa Ha YACTO PEAKTUBHOE CONPOTUBIICHUE XH

JIJT Harpy»eHa Ha akTUBHOE conpoTtuBieHne Ru = Z0

JUJI Harpy>keHa Ha KOMILJIEKCHOE conpoTuBieHue ZH = Ry + jXH

Ha koHue /IJI peanuzoBan pexxum XX

Ha koHue J{JI peanuszoBan pexxum K3

najaronias BoiaHa B [[JI paBHa oTpaxkeHHON

OTCYTCTBYET OTpaskeHHas BoaHa B J1J1

20 Jlna peaktuBHbIX 1ieneid CBY BemomHseTcs ciemyromiee yciaoBue (BbIOEpUTE BEPHOE yTBEP-
JKJICHHE)

roromaeMas MoIHocTs Pror < 0

nomiomaemMasi MoHocts Priorsn > 0

roriomaeMas MoIHocTs Prort = 0

nomomaemasl MouHocTs Priorn > 0

OTpakeHHas MOIIHOCTH PoTp = 0

nornouiaemMasi MOIHocTs Priorst = Potp

14.1.2. Dx3aMeHALIMOHHBbIE BONPOCHI

CBUY nunuu nepenauu (JII1), npumenenus. [Ipencrasnenvie B Buje anuaHou auaun (J1).

2. TenerpadHbie ypaBHEeHUS B 1epBOil (MCX0qHOM) Gopme. DPU3MUECKUN CMBICI pEeIIeHUs] ypaBHe-
Huii. BonHoBsie npoueccel B J1J1.

3. IloctosHHas pacmpocTpaHeHus. BomHoBoe comportusnenue. Kosdouiuentsl 3aTyxaHus u
¢a3p1. PazoBas ckopocTh U JutrHa BoiHBI B JII1. Dnekrpuueckas nimuna otpeska J1JI.

4. Koappunument orpakenus. Kpyrosast tuarpamma Bonbnepta-Cmuta, Z-cetka. CBs3b UMIIEIaH -
ca 1 KO3 pUIIMEeHTa OTPAKEHUS.

5. Pexxumbl Oerymmux, CToSUMX U cCMelaHHbIX BoiaH B JUJ1.

6. [lepenaua momuoctu B JIII.

7. TenerpadHble ypaBHEHHsI BO BTOpoi (opme. YpaBHeHUe mepenadd. BxoaHoe conmpoTuBieHHE
JJL

8. YacToTHBIE 3aBUCUMOCTH BXOZHOTO umrnenanca u npumenenne K3 u XX orpeskos JIII. Peanu-
3alMsl PEAKTUBHBIX U PE30HAHCHBIX 31eMeHTOB Ha JIII. [Ipumepst.

9. MuxpomnonockoBsie (MIII) u xomnanapusie (KI1JT) nunann. Beimonnenne MITJT u KITJI B MoHO-
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JTUTHBIX HHTErpaitbHbIX cxemax (MUC).

10. CBY MHOTOMONMIOCHUKH. 21- ¥ (H+1)-TIOMIOCHUKH, YETHIPEXITOIIOCHUKH, IECTUITOIIOCHUKH.
ITpencraBnenne CBY ycTpoiicTBa B BUI€ COEIMHEHUS MHOTOIIOJIIOCHBIX KOMIIOHEHTOB.

11. Knaccuueckre mapaMeTpbl MHOTOIOJIFOCHUKOB U YETHIPEXIMOMIOCHUKOB Kiaccuueckue mapa-
METPBbI MHOTOIIOJIFOCHUKOB M YETBHIPEXIIOMIOCHUKOB - Z-, Y-, H- u A-mapamerpsl. Onpenenenue, ¢puznde-
CKHI1 CMBICIL.

12. Martpuiipl KJIaCCUYECKUX MAPAMETPOB MPOCTEUIINX YETHIPEXIIOIIOCHUKOB (TUIIOBBIX 3BEHBEB).
CBs3p MEXAY pa3HbIMH CUCTEMAMU KJIACCHUECKUX MapameTpoB. IIpumMeHenne MaTpui KJI1IacCHYeCKuX na-
paMeTpoB /JIsl aHATM3a COSUHEHUN YETHIPEXITOIIOCHUKOB.

13. OrpannyueHus UCMOIb30BaHUS KIACCUYECKUX MaTPUIl MHOTOMOMIOCHUKOB Ha CBY.

14. BonHbBI MOIITHOCTH, MaTpHUlla paccesHusi, (pu3nyeckuii cMbICT 31eMeHTOB. JlocTonHCTBa MpH-
MEHEHUS mapaMmeTpoB paccesHus Ha CBY.

15. Matpuna paccessHusI KacKaJHOTO COEIUHEHMs YETBIPEXIOIOCHUKOB. Marpuibl paccessHus
MIPOCTENIINX YETHIPEXITOTOCHUKOB.

16. Ananu3 CBY neneit ¢ noMOUIbI0 S-1apaMeTpoB.

17. CBolicTBa MaTpHIlbl paccessHUs 11 pa3indHbiX KiaccoB CBY neneil. Bzaumubie 1 HeB3anM -
Hble nienu. CumMerpuyHsbie nenu. [Ipumepsi.

18.AKTHBHBIE, TACCUBHBIE U PEAKTUBHBIE LIETH. YCIOBUS TACCUBHOCTH U PEAKTUBHOCTH MHOT'OIO-
JIOCHUKOB U YETBIPEXMOIOCHUKOB. [Ipumepsl.

19. U-byHKIMS 4eThIPEXIOMIOCHUKA (TPaH3UCTOPa), YaCTOTHAS TPaHHIA AKTUBHOCTH YCHIIUTEINb-
HOTO JIEMEHTA.

20. ITaccuBHblie 35eMeHThl CBY TpakTa - corjacoBaHHbIE HArPY3KH, PE30HATOPHI, MEPEXOIbI MEK-
ny JIIT (koakcuanbHO-OJIOCKOBBIE, BOTHOBOIHO-TIOJIOCKOBBIE U AP.).

21. IlaccuBubie CBY ycTpoiicTBa (BEHTHIIN, IUPKYIATOPHI, HAMPABICHHBIE OTBETBUTEIH, JICITHUTE-
JIM U CyMMAaTOPbl MOILIHOCTH).

22. CBY ¢unstpel Ha cocpefoTOYeHHBIX 3JieMeHTax. OCHOBHbIE TUIbl xapaktepuctnk CBY
¢GuIBTPOB.

23. Metoauka pacuera @HU-npototunos u CBY ¢puiabTpoB HUKHUX YaCTOT Ha COCPEAOTOUYEHHBIX
JJIEMEHTaX.

24. Metoauka pacuera CBY mojocHo-mpomyckaronmx (ribTpoB HIKHUX YaCTOT Ha COCPEIOTO-
YEHHBIX HJIIEMEHTAX.

25. Meroauka pacuera CBY GuibTpoB, COBMECTHO MCIOIB3YIONIUX COCPEAOTOUECHHBIC AIIEMEHTHI
u orpesku JIII.

26. Knaccudukanus 3amgau cornacoBanus. O0mas GopMymMpoBKa 3a1a4l IIUPOKOIIOIOCHOTO CO-
[JIACOBAHUSI.

27. 3agada y3KOIMOJIOCHOTO COTJIaCOBaHUs. YCIOBHE HAWIyYIIeH Mepeaayd MOITHOCTH OT reHepa-
TOpa B HArPY3KYy.

28. Pacuet y3komonocHbIx cornacyronux mneneit (CL[) Ha ocHOBe mociieroBaTeIbHO-TTapaIIETBbHO -
ro MpeoOpazoBaHUs LETOYEK.

29. ABromatu3upoBaHHas Kpyrosas auarpamma Bonbnepra-Cmuta ¢ coBMEIeHHON ZY- CETKOM.
Tpanchopmariyst UMIIETaHCOB C MOMOIIIBIO COCPENOTOYCHHBIX 37eMeHToB 1 JIIT.

30. Pacuer y3kononocHbix CII ¢ moMoIIbI0 KpyroBOW THarpaMMmbl.

31. Ilpumenenue mmpoxononocHbix CL[. @yHnamMeHTanbHbIE OIpaHUYEHHS HA JIOIYCK COIVIacoBa-
HUsl. @u3nYecKkuil cMbIC. 3afada mpeneabHoro comtacoBaHus. [IpenenbHbie cooTHOHIeHUs PaHO IS
MPOCTBIX TUIOB HArPy30K.

32. 3aymavya onTuMaabHOTO cornacoBanus. Ommuns 3amay pacdeta CBY ¢ubrpos u CLI.

33. OCHOBHBIE THIIBI U CLIOCOOBI pacyeTa SKBUBAJIEHTOB Harpy3oK.

34. Metoauka pacueta mupokonoigocHsx CII Ha ocHOBe Teopun GUIBTPOB M TAOIHII.

35. ABromarnueckuil cunre3 CL Ha OCHOBE Fr€eHETUUECKHUX aJITOPUTMOB.

36. O6mas knaccudukauss MOJACTCH AJIEMEHTOB PaJHuOdJIEKTPOHHBIX yCTpOHCTB. Duzndeckue,
KOMITaKTHBIE U IIOBeAeHYeCKre Moaenu. [lapamerpuueckue Moenu. XapakTEPUCTUKU MOJIEIICH.

37. OcHOBHBIE 3Tanbl MOocTpoeHuss Mozeneil naccuBHbIX 3neMentoB CBY I'MC u MUC. Usmepe-
HUS U JIEKTPOMAarHUTHOE MOJECIMPOBAHUE AJIIEMEHTOB, TECTOBBIE CTPYKTYPHI.

38. Mogemm JIII, ananu3 u cuares JIII.
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39. OcHoBHble THMbl HeoaHopoaHocTew B JIIT u ux monenu.

40. OCHOBHBIC TEXHOJOTUYECKUE MPUHIUIBI H3roToBiieHnss CBY ruOpuIHbIX HHTETPaIbHBIX CXEM
('NC) u anemeHTOB.

41. OcHoBHbIE TexHONOTHYECKHE MPUHIUITBI U3rotoBiieHuss CBY MUC u sneMeHTOB.

42. Peanuzanus naccuBHbIX 31emMeHToB B CBU ['TMMC 1 MUC. NHayKTUBHBIE 3JIEMEHTHI, KOHJCH -
CaTOphl, NOJTYNPOBOJIHUKOBBIE U IIJIEHOUYHBIE PE3UCTOPHI, 3a3EMIISIIOIUE FIEMEHTBI, KOHTAKTHBIE IO -
KH: KOHCTPYKIMH, TOTIOJIOTHUH, XapaKTEPUCTUKH.

43. KomnoneHTs! 1t moBepxHocTHOTO MoHTaka [ IC (SMD-koMIOHEHTH!).

44 .OKBUBaJICHTHBIE CXEMbl OCHOBHBIX TUIOB MaccuBHBIX kKoMroHeHTOB I IC u MUC.

45. OcHOBHBIE MOJXO/bI K TOCTPOEHUIO YKBUBAJIEHTHBIX CXeM NaccuBHbIX CBY KOMIOHEHTOB.

46. CpaBHEHHE UCIOJIb30BAHUS COCPEAOTOUYEHHBIX M PacHpe/IeICHHBIX MacCUBHBIX 3JIEMEHTOB B
I'MC n MUC.

47. Ilpunuuns! paboThl, 0COOEHHOCTH TEXHOJIOTHHU, IPUMEPHbIE TOMOJIOTMU U KOHCTpyKunn CBY
nosieBbIx TpaH3ucTtopoB (I1T) nHa 6a3ze marepuanoB GaAs u GaN: IITIHI (MESFET) u HEMT, p-HEMT u
m-HEMT.

48. ITpuHIMTEI PabOTHI, 0COOEHHOCTH TEXHOJIOTHH, TPUMEPHBIC TOMOJIOTHH U KOHCTpyKimn CBY
nosesbix TpansuctopoB (I1T) na 6aze marepuana GaAs: p-HEMT u m-HEMT.

49. ManocurnanpHbie SkBUBasieHTHBIE cXxeMbl (DC) CBY I1T. ®usnyeckuii cmbic anemMeHToB DC.
OTparkeHue KOHCTPYKLMU U OCHOBHBIX TEXHOJOTMYECKUX MTapaMeTpoB TpaH3ucropa B JC.

50. OcnoBublie xapakrepuctuku CBY TpaH3UCTOPOB - BOJbT-aMIiepHble Xapakrepuctuku (BAX),
K03 PHUIMEHT YCTOWYUBOCTH, KOI(D(PUIIMEHTHI YCUTICHUS 110 MOIIHOCTH H IO TOKY, TPAaHUYHBIE YACTOTHI,
KO3 (UIMEHT 1TyMa, BBIXOAHASI MOIITHOCTb.

51. YacToTHbIE, pe)KUMHBIE 3aBUCUMOCTH U (PU3NUECKHe orpaHndeHus xapakrepuctuk CBY Tpan-
3UCTOPOB.

52. OcHoBHBbIE cxeMbl uTanus I1T mo NocToOsIHHOMY TOKY.

53. Peanuzanus nogaun nutanus Ha [T yepes CLI npu ucnonb30BaHUM COCPETOTOYEHHBIX HJIE-
MEHTOB U oTpe3koB JIII.

54. CTpyKTypa, COCTaB U MOPAIOK NPUMEHEHUSI CTAHAAPTHBIX MOJEJECH MAaCCUBHBIX U AKTHUBHBIX
CBU snemenToB, BctpoeHHbIX B CAIIP.

55. CtpykTypa, COCTaB M MOPSIAOK TPUMEHEHUSI MOJEJICH MACCUBHBIX U AKTUBHBIX AJIEMEHTOB U3
Crienuan3upoBaHHbIX Onbmuorek kommnoHeHToB CBU I'MIC u MUC.

56. CocraBnenue B CAIIP Ha cxeMOTexHUYECKOM YpOoBHE mozeneld naccuBHbiXx CBY ycTpoiicTB
Ha cocpenoToueHHBIX AnemMenTax u orpeskax JIII (CBY ¢guabTpsl, nenurenu u cyMMaTopbl MOILTHOCTH).
[Tpumepsl.

14.1.3. Bonpocbl Ha caMONOATOTOBKY

1. CBolicTBa MaTpulbl paccessHus U1 pa3andHbiX kiiaccoB CBY neneil. Bzaumuble u HeB3auMHbIE
nenu. CUMMETpUYHbIE TIETIH.

2. ®yHaaMeHTaIbHblE OTPAHUYEHMSI HA JOIYCK COIVIACOBAaHHUSA. 3ajaya IPEJEsIbHOTO COIIacoBa-
Hus. [Ipenensubie cootHomeHUss DaHO 171 MPOCTHIX TUIIOB HArpy30K.

3. ITocTpoeHne SKBUBAJIEHTOB Harpy3ok. Meronuka pacuera mupokonosnocHelx CLI Ha ocHoBe
TeOpuu QUIBTPOB.

4. ITaccuBnble anemenTsl CBY Tpakra - corlacOBaHHbIE Harpy3KH, pe30HaTOPBbI, IEPEXObI MEKIY
JIIT (koakcHambHO-IIOJIOCKOBBIE, BOJIHOBOJIHO-IIOJIOCKOBBIE U Jp.), BEHTHIH, LIUPKYISATOPHI, NEIUTEIU U
CYMMAaTOpPbl MOIIIHOCTH.

5. IIpunuunsl paboTel, Tononoruu U KoHCTpykuu CBY noneBbix TpaH3ucTopoB Ha 6a3ze GaAs:
[1TILI (MESFET), HEMT, p-HEMT u m-HEMT.

6. JIunelinple MosieH (MaJOCUTHAJIbHBIE SKBUBaNIEHTHBIE cxeMbl) CBY mnoneBbIX TpaH3UCTOPOB.

14.1.4. Tembl pacyeTHbIX padoT
Pacuer napamerpos CBY nunuii nepenauu.
Pacuer mapameTpoB CBY 4eThIpeXIoat0CHUKOB
['paco-aHamuTHUECKUI pacdeT y3KOIMOJIOCHBIX COTTIACYIONINX Ieneit
AHAIUTHYECKUH pacyeT MHUPOKONOIOCHBIX COMIACYIOIINX LIEeTIeH
Pacuer CBY cornacyromux nemnei u GuIbTpoB Ha PaclpeeICHHBIX AIEMEHTaX
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CXEM.

14.1.5. Tembl 1a00paTOpHBIX padoT
3nakomctBO ¢ CAIIP CBY yctpoiicte AWR Microwave Office, MmonenupoBaHue U ONTUMH3AIAS

MonenvpoBaH#€e 3JIEMEHTOB JIMHUH TTepeadyn
ABTOMaTU3MPOBAHHBIN rpaduyecKuii pacueT 1 MOAEITHPOBAHUE Y3KOMOJIOCHBIX COTTIACYIOLIHX IIe-

Men.

MogenupoBaHue 1 OocTpoeHue Tonosnoruu naccuBHbix CBY ycTpoiicTs.
MonenupoBanne xapaktepuctuk CBY TpaH3uCTOpPOB.

14.2. TpeOoBaHus K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU

3A0POBbH U HHBAJIHUI0B

st i ¢ orpaHUYEHHBIME BO3MOYKHOCTSIMU 3JI0POBbSI M HHBAIHMJIOB MPEAYCMOTPEHBI JOTIOTHU -
TEJIbHBIC OLICHOYHbIE MaTepUalIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuna 14 — JlonosHUTEIbHBIE MaTepUaIbl OLICHUBAHUS JIJIS JIUI] C O'PaHUYEHHBIMU BO3MOXHOCTSIMHU

310POBbsI U MHBAJIUJIOB

Kareropun
00yJarommxcs

BI/II[I)I JOIIOJTHUTCIBbHBIX OLICHOYHBIX
MaTepualioB

@DopMBbI KOHTPOJISI U OLIEHKU
pe3ynbTaToB 00y4eHUs

C napyueHusmMu
ciyxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

[IpenMy111eCTBEHHO MMCHMEHHAs
IIPOBEpKa

C napyumeHusMu
3peHHUs

CobecenoBanue 10 BOIIPOCaM K 3a4eTy,
OIIpOC MO TEPMUHAM

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKa
(MHIMBUAYATBHO)

C napyueHusmMu
OIIOPHO-
JIBUTATEITLHOTO
armapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE PabOThI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_[eCTBCHHO JUCTaHIIMOHHBIMHA
METOAAMU

C orpaHMuYEHUSIMH 11O
OO0IIEeMeTUITTHCKIM
MTOKa3aHUSM

TecThl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[Ipenmy1iecTBEHHO IPOBEpPKA
METOJJAMHU HCXOAS U3 COCTOSTHUS
00ydJaronierocst Ha MOMEHT IPOBEPKHU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEepPHaIaM JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis nui ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJTUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMma MpeoCTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHou (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MPUDTOM;

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33/1aHUs BCIYX;

- IIPEJOCTABIICHUE 3a/laHUs C UCTIOJIb30BAaHUEM CYPJIOTIEPEBO/IA.

JIluam ¢ OrpaHWYeHHBIMH BO3MOXHOCTSIMU 3/I0pOBbsI M MHBAJIMJAM YBEIMUYUBAETCS BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakuxX 00y4aromuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Hast (popMa MpeoCTaBICHHs OTBETOB Ha 3a/1aHUs, & UMEHHO:

- MUCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tpouenypa oueHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OIPAaHUYEHHBIMU BO3MOXHOCTSIMU 3710PO-
Bbsl M1 MHBAJIMJOB M0 JUCLUIUIMHE MpelycMaTpUBaeT MpeocTaBieHue nHpopmanuu B popmax, aJanTH-
POBaHHBIX K OTPAHUYCHUSM X 370POBBS i BOCTIPUATHS HHPOPMALINH:

JI1s1 1ML ¢ HApYIIEHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMM CJIyXa:
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- B (hOpMeE IIIEKTPOHHOTO TIOKYMCHTA;

- B IIe4aTHOU hopme.

J1J1s1 JIMI ¢ HAPYIIEHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B ()OpME IJIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU hopme.

[Tpu HEOOXOMUMOCTH ISl JIUIL C OTPAaHUICHHBIMH BO3MOXKHOCTSIMU 37I0POBbS 1 HHBAIUIOB TPOIIE-
Jypa OLIEHUBAHUS PE3yIETATOB O0YICHHSI MOXKET TIPOBOIUTHCS B HECKOIBKO 3TAIIOB.
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