MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
CAIIP u texnosorus CBY ycrpoiicT

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpasnenue noarorosku / crienuanbHOcTh: 11.03.03 KoncTpynpoBaHue ¥ TEXHOJIOTHSA 3JIEKTPOHHBIX
CpeacTB

Hampasnennocts (nmpoduns) / cnenuanu3aius: [IpoekTupoBaHue M TEXHOJIOTUSI PAAHOIIEKTPOHHBIX
CpeacTB

®dopma 0O0ydeHHS: OUHASA

@axkynbreT: PK®, PagnokoHcTpyKTOpCKH GaKyJIbTeT

Kadenpa: KUIIP, Kadenpa koHcTpyupoBaHusi U MPOU3BOACTBA PAAHOANNIAPATYPbI

Kypc: 4

Cemectp: 7

Y4eOus1ii man Habopa 2016 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 7 cemectp Bcero Ennanner
1 Jlexnn 18 18 JacoB
2 IIpaxTryeckue 3aHATUA 34 34 4acoB
3 JlaGopaTopHbie pabOThI 8 8 JacoB
4 Bcero aynuTopHbIX 3aHATUI 60 60 4acoB
5 CamocTosiTenbHas paboTa 84 84 4acoB
6 Bcero (06e3 sx3amena) 144 144 4acoB
7 OO0m1as Tpy10EMKOCTh 144 144 4acoB
4.0 4.0 3.E.

HuddepennrpoBanHbIil 3a4eT: 7 ceMecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
nportokon Ne 57 or «11 » 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 (crienanbHOCTH) 11.03.03 KoHCTpyHpOBaHHE W TEXHOJIOTHS AJICKTPOHHBIX CPEJCTB, YTBEPKICH-
Horo 12.11.2015 roga, paccMoTpeHa u ono0peHa Ha 3aceqanuu kadeapsl POTOM «  »

20 roma, mpotokois Ne

PazpaboTuuk:
noueHt kap. POTOM B. M. Koporaes

3aBenyronmii o0ecnieunBaromeii kad.
POTOM B. U. Tyes

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Jlexan PK® [. B. O3epkun
3aBeAyIOIHi BRITYCKAIOIICH Kad.

KUIIP B. M. Kapaban
OKCIIepTHI:

JlouieHT Kadeapsl KOHCTPYUPOBAHUS
Y TIPOM3BO/ICTBA PaUOAIIIAPATYPHI
(KUITIP) H. H. Kpusun

JlouieHT Kadeapsl paarodlJIeKTPOH-
HBIX TEXHOJIOTHUH M SKOJIOTUIECKOTO
Monurtopunra (POTOM) H. H. Hecmenosa
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[TonroroBka OakanaBpa K NpoQecCHOHATIBHON AeareabHocTH, o3HakomieHne ¢ CAIIP u TexHomo-
rusimu CBY ycTpoiicTB Ha CXEMOTEXHUYECKOM U TEXHOJIOTMYECKOM YPOBHSIX.
®opMHUpOBaHHE Yy CTYIEHTOB MOHUMAaHUSI CYIIHOCTH U ocobeHHocTet CBY TexHuKu u cienupuku
CAIIP nns npoextuposanus CBY ycTpoiCTB Ha CXEMHOM U TEXHOJIOTUYECKOM YPOBHE.

1.2. 3agaun IMCHMIIINHBI
—  3HaKOMCTBO C MOJICJIIMH OCHOBHBIX 35IeMeHTOB CBY ycTpoiicTB U y3110B.
— Osnakomiienue ¢ coBpemennble naketamu CAIIP, Bo3MOXHOCTSAMU MOAEIHpOBaHUs U paboTa
C JIEMOHCTPAllMOHHBIMU U YueOHbIMH Bepcusimu naketoB CAIIP.

2. Mecto mucuuniuebl B ctpykrype OIIOII

Hucuumuinnaa « CAIIP u rexnonorust CBY ycrpoiicts» (b1.B.JIB.6.2) otHocuTCcs k 010Ky 1 (Bapu-
aTUBHAs 4acTh).

[TpenmecTByOIUMU AUCHUIUIMHAMH, (OPMUPYIOLIMMH HayallbHble 3HAHUS, ABIstOTCA: HHTe-
rpajbHbIC YCTPOUCTBA PaIMO3TIEKTPOHUKH, MaTepralibl 1 KOMITOHEHTHI AJIEKTPOHHBIX CPEACTB, MeTpoIio-
I'Us ¥ TeXHUYeCKHue u3MepeHus, OCHOBBI KOHCTPYHPOBAHUS 3JEKTPOHHBIX cpeacTB, OCHOBBI pajino3JeK-
TpoHUKH, CXeMO- M CHCTEMOTEXHHKa 3JIEKTPOHHBIX CPEICTB, TeOopeTHYecKrue OCHOBBI TEXHOJOTHUH pa-
JIMOAJIEKTPOHHBIX CPeACTB, TeopeTnyeckre OCHOBBI ANIEKTPOTEXHUKH, TeXHUYecKas >JIeKTPOJMHAMUKA,
TexHOIOTHsT IPOM3BOJCTBA AEKTPOHHBIX cpencTB, Ousnka, PuU3nveckre OCHOBBI MUKPO- M HAHODJICK-
TPOHUKH.

[Tocnenyromumu TUCIATUTMHAMHE SIBIISTIOTCS: ABTOMaTU3UpOBaHHOE poekTtupoBanue POC.

3. TpeGoBaHus K pe3yJibTATAM OCBOCHMS JUCHMILTHHBI

[Tponecc n3yueHus JUCUMIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— OIIK-7 cnocoOHOCTBIO YUUTHIBaTh COBPEMEHHbIE TEHJCHIIMHN PAa3BUTUS dJIEKTPOHUKH, U3ME-
PUTEIbHON U BBIYMCIMTENBHON TEXHUKH, WH(POPMALMOHHBIX TEXHOJOTHH B CBOEH NpodhecCHOHANbHOM
JIeSITEIIbHOCTH;

— IIK-6 roTOBHOCTBIO BBINOJNHSTH PACUET U NPOEKTUPOBAHUE JIETAJIEH, Y3JI0B U MOMYJIEH JJIEK-
TPOHHBIX CPEJICTB, B COOTBETCTBUU C TEXHUYECKUM 33JaHUEM C UCIIOJIb30BAaHUEM CPEJICTB aBTOMATU3ALMH
MIPOEKTUPOBAHUS;

B pesynpTare u3ydeHus: IMCIUIIIMHBI 00YyJatOIUNACS TO0JIKEH:

— 3HaTh BO3MOXXHOCTH OCHOBHBIX cOBpeMeHHbIX naketoB CAIIP CBY yctpolicTB npu Moaenu-
POBaHUM Ha YPOBHE NMPHOOPOB, TEXHOJIOTMU U CXEMOTEXHHUKH.

— yYMeTb OpUEHTUPOBATHCS B COBPEMEHHBIX TEXHOJOTHUSX pa3paboTku u mojaenupoBanus CBY
texHuku cpeacteamu CAITP

—  BJaJeTh 3HaHWSIMHU, 103BOJIAIOIINMU ucnonb3oBaTh CAIIP nmpu MoznenrpoBaHUM 371EMEHTOB U
y310B 1 moayJsieid CBY yctpolicTs.

4. O0beM IMCHUILIMHBI U BHAbI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTaBIsAeT 4.0 3a4eTHBIX IWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — TpynoeMKoCTb JUCIUILINHBI
Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl
7 cemecTp
AynuaTopHbIe 3aHATHS (BCETO) 60 60
Jlexknuu 18 18
[IpakTuueckue 3aHATHS 34 34
JlaGopaTtopHbIe pabOThI 8 8
CamocTosiTenbHas paboTa (Bcero) 84 84
IIpopaboTKa JEeKIMOHHOTO MaTepuana 8 8
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CamocTosTenpHOe H3ydeHne TeM (BOIIPOCOB) 12 12
TEOPETUUECKON YacTH Kypca

[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 64 64
Bcero (0e3 ax3amena) 144 144
OO01mas Tpy10eMKOCTb, 4 144 144
3auetHble EauHuIb! 4.0 4.0

5. Coneprxanue TMCUMILTHHBI

5.1. Pa3znesnl JUCHUIIMHELI 1 BUALI 3AHATHI
Pa3znenbl nMCUMIUIMHBI U BUJIBI 3aHATUN TPUBEICHBI B Ta0uIe 5.1.

Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIBI 3aHATUH

b o o 2 ) =
° R ° S O = 5
=2 jas] O O < = O] s
? S < < Fos 2 0
Ha3Banus pa3nenoB 1UCHUTIIIUHBL < ) =9 o o O S5
S 5 G s g 0 ==
= = © | ad & £
7 cemecTp
1 CBY u onTruueckuii quamna3oHbl YacTOT. 2 6 0 10 18 OIIK-7, IIK-6
Texnuka CBY. CoBpemennbsie CAITP
CB4.
2 Mogenu nunuit nepenaun CBY B 2 4 0 10 16 OIIK-7, TIIK-6
CAIIP.
3 CucrteMbl TapaMeTPOB U YUCIICHHBIC 2 2 0 16 20 |OIIK-7, TIK-6
METO/Ibl TMHEHHOTO0 MojenupoBanus CBY
ycTporictB. [TapameTpsl paccesHus.
4 JInuelHble U HETMHEHHBIE MOIEIN aK- 4 16 4 24 48 OIIK-7, TIIK-6
THUBHBIX 3JIEMEHTOB B coctaBe CBY
YCTPOWCTB MCNOJIb3YEMbIE B COBPEMEH-
Heix CAIIP.
5 MopnenupoBanue (HyHKIHOHATIBHBIX 4 4 4 12 24 | OIIK-7, IIK-6
yctpoiicte CBY B makeTe COBpeMEHHOM
CAIIP
6 MoaenupoBaHre TEXHOJIOTUYECKUX 2 0 0 4 6 OIIK-7
MPOLIECCOB M MPUOOPOB ONTHUYECKOTO U
CBY nuana3zoHoB 4acTOT Cpe/ICTBaMU
cnenuanuzupoBanHbix CAITP.
7 U3mepenne napamerpoB CBY anemen- 2 2 0 8 12 |OIIK-7
TOB M YCTPOMCTB ¥ UCIIOJIb30BAHKE pe-
3ynpTaTtoB u3mepenuii B CAIIP npu
MMPOCKTUPOBAHUH (PYHKITMOHATHHBIX
y3JI0B.
Hroro 3a cemectp 18 34 8 84 144
Uroro 18 34 8 84 144
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

o L=
= 2 E
3 s 5
Z > 5
HasBanus paznenos Coneprkanue pas3enoB JUCLUILINHEI 110 JIEKIHUAM 7 &5
o S E
=3 =
e e g
= S
7 cemecTp
1 CBY u ontuyeckuit Huamnazon CBY. Texunka BU u CBY ycTpoiicTs. 2 OIIK-7
JMara3oHbl YacTOT. OcHoBHblE TIOHATHUSA U onpeneneHus. Kpatkue cBene-
Texnuka CBY. HHUSI U3 UCTOPUHU PA3BUTHS. YPOBHU MOACIHPOBAHUS
Cospemennnie CAIIP npu pazpadotke CBY ycrpoiictB. CoBpeMeHHbIE
CBU. CAIIP CBU.
Hroro
2 Mopgenu nuHui OnuHOYHBIE U MHOTOIIPOBOJIHBIE CBSI3aHHbBIE JIMHUH. OIIK-7
nepenaun CBY B CAIIP. |Tenerpadusie ypaBHeHus.IlepBuuHble napaMeTphl.
BonnoBoe conporusienue. Koaddunuent orpaxe-
Hus. Koo dumment crosaeit BOIHEL.
Hroro 2
3 Cuctembl napametpoB U | Kimaccuueckue v BOTHOBBIE CUCTEMBI ITapaMETPOB JIv- 2 OIIK-7
YHMCJIEHHBIE METO/IbI HEHHBIX YETHIPEXIIOIIIOCHUKOB U BOCHBMUITOJIIOCHUKOB
JIMHEWHOTO CBY.YucneHHble METOABI PEUIEHUS] SJICKTPOIUHAMM-
Mozenuposanus CBY YEeCKMX 3a/ay s JIMHEHBIX uenei. [lapamerpst pac-
ycTporictB. [Tapamerpsr | cessHUS MX (PU3UIECKUMA CMBICT, BO3SMOYKHOCTH HU3Me-
paccesiHusl. PEHUS U UCIIOJIb30BaHUs IIPU MOJIEIMPOBAHUH B ITaKe-
tax CAIIP CBY.
Hroro
4 JInneinsle n CoBpeMeHHbIE apCeHU U HUTPHJL TAJUIMEBBIE TI0JIE- OIIK-7
HEJIMHEHHbIE MOJEIIN BbI€ TpaH3ucTophl ¢ 6apbrepoM lorTku. ['erepocTpyk-
AKTUBHBIX DJIEMEHTOB B | TYpHBIE IIOJIEBBIE TPAH3UCTOPHI C BEICOKOW MTOIBHXK-
coctaBe CBY ycTpOoHCTB |HOCTBIO AJIEKTPOHOB.I eTepoOunosipHbIe TPAaH3UCTO-
UCIIOJIb3yEMBIE B prl.ManocursajibHble U HenuHeWHbIe Moaenu. [lapa-
coBpeMeHHbIX CAIIP. METpPBI IOCTOSTHHOTO TOKA. JINHEHbIE U HEJTMHEHHBIE
XapaKTEPUCTUKH.
Hroro
5 MonenupoBanue JIuneiinble manomymsiue yeunurenu CBU.JIuneii- OIIK-7
(YHKIIMOHATBHBIX HbIE U HeJIMHEHbIe ycruTenu momHoctu CBY Cxe-
yctporictB CBY B makere |MOTEXHUKA, MOAECTUPOBAHUE TEXHOJIOTHUYECKUE U
coBpemenHoit CAITP KOHCTPYKTHUBHBIE peaanu3aiiu YTIpaBIgiOIue yCTpOoil-
crBa CBU:arteHtoatopsl, (ha3oBpaliaTenu, NepeKito-
yatenu.Jlenurenu u cymmatopsl CBY.@unstpsr CBY.
Hroro 4
6 MonenupoBaHue [TpuGOpHO-TEXHOIOTHYECKOE MOJETUPOBAHNE, UITH OIIK-7

TEXHOIOTUUECKUX
MIPOIIECCOB U MPUOOPOB
onruueckoro u CBY
JIHAANa30HOB YacTOT
CpelcTBaMHu

TCAD (Technology Com-puter Aided Design). ITaker
NPUKIIATHBIX POTPAMMHBIX HHCTPYMEHTOB, TTO3BOJIS-
IOIIAX OCYIIECTBISITh MHOTOMEPHOE MOJICITMPOBAHHE
HUHTETPAIBHBIX MOIYIPOBOAHMKOBBIX CTPYKTYP, UC-
MOJIB3YSI B KQUECTBE MCXOMHOM HH(pOpMAIUy ommca-
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CIELMAIN3UPOBAHHBIX HUE TEXHOJOTUYECKOr0 MPOLEcCa UX U3TOTOBICHMUS
CAIIP. Hroro 2

7 3mepenue napameTpos | [IpuHIUIBL U CXeMBI U3MEPEHUN ITapaMeTPOB LENEN U 2 OIIK-7
CBUY sneMeHTOB 1 curHaiioB CBY. CoBpeMeHHbIe TPHOOPHI TSI H3MEpe-

YCTPOWCTB U HUs [1apaMeTPOB PACCESHUSA, LIIyMa, MOILHOCTH dJIe-

HCIIOJIb30BAaHUE MeHTOB U yctpoiictB CBY.CoBpeMeHHbIe TPpUOOPHI

pe3yJIbTaTOB U3MEPEHUH B | U3MEPEHMs IAPAMETPOB CUTHAJIOB. B TOM umcie pas-

CAIIP npu pabortannsie B TYCYPE u HUN COC.

MIPOCKTUPOBAHUU Hroro 2
(YHKIIMOHATIBHBIX Y3JIOB.

Hroro 3a cemectp 18

5.3. Pa3nenbl JMCHMILNIMHBI M MEKIMCUMILUIMHAPHBIE CBA3H ¢ 00eceYnBAKIIMMH (NMPeAblTyIIUMHU)
U oOecneynBaeMbIMU (NMOCJAETYIONIUMH) TUCHUNIMHAMUA
Paznenbl qUCHUIITUHBL U MEXIUCIUIUIMHAPHBIE CBSI3U C 00€CTICeYMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrnieunBaeMbIMHU (TTOCJIEIYIONUMHI ) AUCITUTUTMHAME TPEICTABICHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3nensl AUCHUTUIMHBI M MeXAUCIUIIMHAPHBIEC CBSI3U

Ne pa3nenoB gaHHON AMCUUIUIMHBL, 1151 KOTOPBIX HEOOXOIUMO
HauMeHOBaHUE TUCIUILIAH U3ydeHre o0ecreurBarouX U 00eCeYnBaeMbIX JUCIUILTUH

1 2 3 4 5 6 7

[IpeamecTByromMe TUCITUATITAHBI

1 NHrerpanbHble ycTpoiicTBa pa-
JTMOAJIEKTPOHUKH

2 Marepuansl 1 KOMIIOHEHTBHI 3JIEK-
TPOHHBIX CPEICTB

3 MeTpoJiorusi U TEXHUYECKUE U3-
MEpPEHUS

4 OCHOBBI KOHCTPYHUPOBAHHUS JICK-
TPOHHBIX CPEJICTB

5 OCHOBBI PAAMO3JICKTPOHUKH + +

6 CxeM0- ¥ CUCTEMOTEXHHUKA JJIEK-
TPOHHBIX CPEJICTB

7 TeopeTnyecKkue OCHOBBI TEXHOJIO-
MM PaAHOVIEKTPOHHBIX CPENICTB

8 TeOpeTI/I‘IeCKHC OCHOBBI 3JICKTPO-
TEXHUKHU

9 TexHuueckas IEKTPOAMHAMUKA + + + +

10 TexHosorust NpoOU3BOICTBA JJICK-
TPOHHBIX CPENICTB

11 ®usuka +

12 ®usnyueckrue 0OCHOBBI MUKPO- U
HAHOAJIEKTPOHUKHU

[Tocnenyromue TUCHUIIITUHBL

1 ABTOMaTHM3UPOBAHHOE MPOEKTUPO-

Bauue POC -

CornacoBaHa Ha noprane Ne 25495 6



5.4. CooTBeTCcTBHE KOMIIETEeHUM I, opMHUPyeMbIX TP M3YyYEeHUH TUCHUILIUHBI, 1 BU0B 3aHATHI
CootBercTBHE KOMIETEHUUH, (HOPMUPYEMBIX MpPHU H3YyYECHUM AUCLUUIUIMHBI, W BHJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, (POPMUPYEMBIX MTPU W3YYCHUHU NTHUCHIUILIAHBI, U BUJOB 3aHs -

THH
§ Bunnl zansatuit
8 8 g S ®opMBI KOHTPOJIS
2 5 ¥ " =
3 = 5 S 2
7 = = O
OIIK-7 + + + + Homamaee 3amanue, Cobe-
cegoBanue, OTueT mo 1abo-
patopHoit padote, Omnpoc Ha
3aHATUAX, PacueTHas pabo-
Ta, Tect
ITK-6 + + KontposnpHnas pabora, Jlo-
MamHee 3ananne, Codece-
noBanue, Onpoc Ha 3aHATH-
sx, Pacuetnas pabota, Tect

6. UuTepakTHBHBIE MeTOAbI U (OPMBI OPraHU3aANNU 00yUeHUsI
He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI

HaumeHnoBanue nabopaTopHbIX paboT npuBeaeHo B Tabauue 7.1.
Tabmuna 7.1 — HaumeHnoBanue 1ab0opaTopHbIX paboT

3 z g
2 S 5
Z 25
]
Ha3Banus paznenos HaumeHnoBaHue 1a60paTopHbIX paboT zF &5
2 2 £
> Sz
o Q <
= S
7 cemecTp
4 JIuneitHble U HccnenoBanne xapakTepUCTUK MUKPOITOJIOCKOBBIX 4 OIIK-7
HEJIMHEWHbIE MOETIU Tpex1eOeNbHBIX HAIIPABJICHHBIX OTBETBUTENEH pa3-
AKTUBHBIX 3JIEMEHTOB B |JIMYHBIX KOHCTPYKIIUI CpecTBaMU YHCIEHHOTO MO/ie-
cocraBe CBY yctpoiicts | nuposanus B cpene CAIIP.Atrentoatop CBY, da-
HCIOJIb3YEMBbIE B 3oBpaiuaresnb CBY Ha ocHOBe TpexaerOenbHOro
coBpeMeHHbIX CAIIP. HaIpPaBJIEHHOIO OTBETBUTEISI HA CBA3AHHBIX JTMHUSIX.
HccnenoBanue xapakTepUCTUK MPU YUCICHHOM MOJIe-
JIMPOBaHUMU.
Hroro
5 MogenupoBanue [Tomyuenue HaboOpa OTHO U ABYXYACTOTHBIX HEITHMHEH- 4 OIIK-7
(yHKIIMOHATBHBIX HBIX XapaKTEepHUCTHUK NoJieBOro Tpanucropa CBY B
ycrporicte CBY B makere |pa3iuyHbIX PeKUMAX pabOThI MOCIEAHETO 10 MOCTO-
coBpemenHoit CAIIP STHHOMY TOKY W 110 Harpy3ke. B dopme uncinennoro
skcriepuMenTa. Ycunutenb MmottHoctd CBY. Uccneno-
BAHME SHEPIeTUUECKUX XapaKTEPUCTUK U HEJIMHEM-
HBIX UCKA)KCHUH.
Hroro 4
Hroro 3a cemectp
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8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)

HanmMeHnoBaHMe MpakTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBEIeHO B Tadmmie 8.1.
Tabmuua 8.1 — HaumeHOBaHME IPAKTHUUYECKHUX 3aHATUH (CEMHUHAPOB)

3 3 £
3 s 5
Z > 5
HasBaHnus pasnenos HaumeHoBaHME IPAKTUUECKUX 3aHATUHN (CEMHHAPOB) 7 2 5
o S E
=3 =
e QO 2
= S
7 cemecTp
1 CBY u ontuyeckuit YpoBHU MonenrpoBanus npu pazpadborke CBY 2 OIIK-7,
JMana30Hbl 4acTOT. ycrpoiictB. CoBpemennsie CAIIP CBY. [1K-6
EGXHHKa CBT. CALTP Opranuzanus u crpykrypa CAIIP Ha npumepe ogHoro 2
COB?_II)eMeHHHe All n3 coBpeMeHHbIX nakeros CAITP CBY
CpenctBa co3nanus npoektoB B cpeae CAIIP. bazo- 2
BbIE OIIMU NPOEKTa ( BBOJ, pEIaKTUPOBAHUE, U3ME-
Henue). ['padpuueckue cpencrra orodpaxkeHuss HHPOp-
manuu B cpeae CAIIP CBY.
Uroro
2 Monenu auHui Moeny MacCHBHBIX 3JIEMEHTOB, CIIOCOOBI UX OIHCa- OIIK-7,
nepenaun CBY B CAIIP. |Hus u uaeHTU(UKAIMYA HA YPOBHE SKBUBAJICHTHBIX [1IK-6
CX€M IIPU JIMHEHHOM MOJEINPOBaHHH.
Mopenupoanue puiastpoB CBY Ha snemenTax ¢ co- 2
CpeloTOYeHHBIMU TapaMeTpamu. Pacder HyneBoro
npubnmkeHus. BappupoBanue mapameTpoB U ONTH-
MU3aLHS.
Hroro 4
3 Cuctembl mapaMeTpoB U | Mojiesid MACCUBHBIX AJIEMEHTOB C paclpeeIeHHBIMU OIIK-7,
YHMCIJIEHHBIE METO/IbI napaMeTpamMy pa3IMyHOTO YPOBHS MPUOIMKEHUS K [1IK-6
JMHEUHOTO TOYHOMY OIHCAHUIO (PU3UKU UX PAOOTHI C y4ETOM
monenupoBanust CBY TEXHOJIOTUHU HUX MOCIEAYIOLIEro Mpon3BoAcTBa. [1o-
ycTpoiicTs. [lapameTpsl | JIOCKOBBIE M1 MUKPOIIOJIOCKOBBIE TUHUHU. MoenpoBa-
paccesiHusl. uHue ¢puibTpoB CBY Ha syieMeHTax ¢ pacrpeaeeHHbI-
MU napaMerpami. [lepexoz k Tononoruuaeckomy
MPEJCTAaBICHUIO MUKPOTIOIOCKOBBIX (DHIIBTPOB.
Hroro 2
4 JIunelinble U Huarpamma Cmura kak rpaguueckoe cpeactso CAIIP OIIK-7,
HEJIMHEWHbIE MOETN CBUY no3zBoutsitoiiiee mpeoOpa3oBbIBaTh MapamMeTphbl OT- [1IK-6
AKTUBHBIX 2JIEMEHTOB B | pakeHus (paccesHus) B UMIEIaHCHYIO0 (MMMUTAHC-
cocraBe CBY ycTpoiictB |Hy0) hopmy npeacrasienus. Busyanuzanus npouec-
HCIIOJIb3YEMBIE B ca COIJIacOBaHUS C MCIOJIb30BAHUEM JHarpaMMbl
coBpemeHHbIX CAIIP. Cwmura.
[Tonsatue cornacosanust. Kpurepuu cornacosanus 1o 4

repeaaBaeMoi MOIITHOCTH, IIIyMY, MOIITHOCTH. 1) AHa-
JIMTUYECKOE PELLICHUE 3a/1a4M COIJIACOBAHUS JABYX UM-
negancoB Ha CBY st 4iCTO aKTUBHBIX HATPY30K
pa3Hoil BeNMWYMHBIL.2) AHAIUTHYECKOE PELICHUE 3a/1a-
YU COIJIACOBAHMS ABYX KOMIUJIEKCHBIX UMIIEIAHCOB Ha
CBYPemenne 3amaun 1) ¢ moMoIpio oTpe3ka nepea-
forieit muanrPenienue 3apaun 2) ¢ UCIOJIb30BaHHEM

CornacoBaHa Ha noptane Ne 25495




MOJCIHN UACAIbHOI'O COTIIACYHOIICTO YCTBIPECXITOJIIOC-
HHUKa

Pemenue 3a1aun corsiacoBaHus JUIsi MOJIETH aKTUBHO-
T'O YETHIPEXIIOIIOCHUKA 0e3 00paTHOH CBs3H, C rpadu-
YecKoW BU3yalln3aluen mporecca NpoeKTUPOBaHUS U
pe3ynbraTa pacueta Ha auarpamme Cmura.l) Ouznue-
ckoit enbto ['-00pazHoii crpyktypsl L, C2) Ousnue-
ckoii nensto I'-00paznoii crpykrypst MIUI, C3) ®u-
3UYECKOM 1eTbio ['-00pa3Hoii cTpyKTyphI L,
XXMILJI4) ®uznyeckoii nensio ['-00pa3zHoii CTPyKTY-
pet MILIL, XXMILJIS) ®usndeckoii enbio B BUIE
JIBYX MOCJIEIOBATEIbHO BKIIFOUEHHBIX O0Tpe3koB MITJI,
BTOPOIi U3 KOTOPBIX MPEJICTaBISIET U3 ce0s ueT-
BEPTHBOJIHOBEIN TpaHC(hOpMaTOp.

3a/iaHue TMHENHBIX XapaKTEPUCTUK AaKTUBHBIX dJIe-
MeHToB CBY B popme OeccTpyKTypHBIX MOJeNel uX
BOJIHOBBIMHM ITapaMeTpaMu paccesHus. JKCIOPT mapa-
MeTpoB B rpoekT CAITP CBY. DkBuBaneHTHbIE cXe-
MBI NTOJIEBBIX TpaH3ucTopoB CBY B IMHENHHOM peXH-
Me (Ha MajioM curHase). BapuanTsl 3ajanus 1 BBoJa
IapaMeTpoB JIMHENHBIX YeThIpexmnotocHnkoB CBY.
Buzyannsanus Ha quarpamme Cmurta.Moaennposa-
HUe paboThl OTHOKACKAIHOTO JIMHEHHOTO YCUIIUTEIIS
CBY

Henuneiinblie (6onpliecurHaibHble) SKBUBAJICHTHBIE
cxeMbl FET ¥ retepocTpyKTypHBIX ITOJIEBBIX TPAH3HU-
cTopoB nocTpoeHHbIX M0 GaAs u GaN TexHonorun

Htoro

5 MogenupoBanue
(hYHKIIMOHATBHBIX
ycrpoiicts CBY B nakere
coBpemenHoit CAIIP

Yeunurenu momHoct (YM) CBY. DHeprernueckue
napameTpsl xapaktepusyomue Y M (Boixognas mor-
Hocth, KI1J1). Kpurepun nenuneitnoctu. I paduye-
CKO€ MPEJCTAaBICHNUE OCHOBHBIX [TAPaMETPOB YCUIIU-
Tesed MoiHocTH cpeacteamu CAILIP.

Hroro

OIIK-7

7 I3mepeHue napaMmeTpoB
CBUY sneMeHTOB 1
YCTPOMCTB U
HCII0JIb30BaHUE
pEe3yabTAaTOB U3MEPEHUI B
CAIIP npu
MIPOCKTUPOBAHUH
(YHKIIMOHATBHBIX Y3JIOB.

MonenupoBanue uzmepureiabHoro Tpakra CBY B cpe-
ne CAIIP.®yHKIMOHANbHBIE JIEMEHTBI U3MEPUTETb-
Horo Tpakta B makerax CAIIP CBY. [1accuBHbIe
(GyHKLIMOHAIbHbIE 3JIeMeHTHI U ycTpoiictBa CBY.
OuUIbTPbI, HAIIPaBJIEHHBIE OTBETBUTENH, EIUTEIN
MOIITHOCTH, aTTEHI0ATOPHI, (ha30BpaIaTesu.

Htoro

OIIK-7

Hroro 3a CEMCECTP

34

Bunsr camoctosTensHOM paboThl, TPYIOEMKOCTh U (popMHUpyeMble KOMITETEHITNH TPECTaBICHbI B

Tabmuie 9.1.

9. CamocTrosiTesqibHasi paboTa
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Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU

S (&)
= z =
L
Bunnr camocTosTeLHON & > 0O
HasBanus pasnenos z 7 &5 @OpMBI KOHTPOJIA
paboThI B s 2
S sz
e Qg
= S
7 cemecTp
1 CBY u ontuyeckuit [ToaroroBka k mpakTuue- 4 | OIIK-7 Ompoc Ha 3ausaTusax, Cooe-
JIMAITa30HbI YaCTOT. CKHM 3aHSTHSIM, CEMHHA- cenosanue, Tect
Texnuka CBY. pam
gOB]i-II) ementbie CAIIP [ToaroroBka Kk mpaxkTuye- 2
: CKHM 3aHSTHSIM, CEMHUHA-
pam
[IpopaboTka TeKIHOHHOTO 4
Marepuaia
Hroro 10
2 Monenu auHui [ToaroroBka k mpakTuue- 4 OIIK-7, Ompoc Ha 3ausaTusax, Cooe-
nepeaaun CBY B CAIIP. | ckum 3aHATHSIM, CEMUHA- TIK-6 ceqoBaHue, TecT
pam
[ToaroroBka Kk mpaxkTuye- 2
CKHM 3aHSTHSIM, CEMHUHA-
pam
[IpopaboTka TeKIHOHHOTO 4
Marepuaia
Hroro 10
3 Cucrtemsbl napametpoB U | [loaroroBka K npakTuye- OIIK-7, |Omnpoc Ha 3aasaTusx, Cobe-
YHCIECHHBIE METOIBI CKHM 3aHSTHSIM, CEMHHA- T1IK-6 cenosanue, Tect
JIMHEWUHOTO pam
Monenflp OB%{HH CBY [ToaroroBka k mpaxkTuye- 4
yCTpOUCTB. 11apaMeTphl CKHM 3aHSTHSIM, CEMHUHA-
paccesHusl. pam
[ToaroroBka Kk mpaxkTuye- 4
CKHM 3aHSTHSIM, CEMHUHA-
pam
[ToaroroBka k mpakTuue- 4
CKHM 3aHSITHSIM, CEMHHA-
pam
Hroro 16
4 JIuaeHbIE N [ToaroroBka k mpakTuue- OIIK-7, Onpoc Ha 3anATHsX, Pac-
HEIWHEHHBIE MOACTN CKHM 3aHSTHSIM, CEMHHA- T1IK-6 yetHas pabota, Cobeceno-
AKTUBHBIX DJIEMEHTOB B pam Banue, TecT
cocrase CBY yerpoiicts [ToaroroBka k mpaxkTHye- 4
WCTIOJIb3yEeMbIE B
CKHM 3aHSTHSIM, CEMHHAa-
coBpemeHHbIX CAIIP.
pam
[ToaroroBka Kk mpakTuye- 4

CKHM 3aHSTHSAM, CEMHHA-
pam
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[ToaroroBka kK mpakTuue- 4
CKHM 3aHSTHSAM, CEMHHA-
pam
[ToaroroBka Kk mpakTuue- 4
CKUM 3aHATHUSAM, CEMUHA-
pam
[ToaroroBka k mpaxkTuye- 4
CKHM 3aHSATHSAM, CEMHUHA-
pam
Hroro 24
5 MonenupoBanue IToaroroBka K npaxkTuye- 4 |TIK-6, Omnpoc Ha 3ansaTHsX, Cobe-
(hYHKIIMOHATBHBIX CKHM 3aHSITHSIM, CEMHHA- OIIK-7 cenoBsaHue, Tect
yctporicte CBY B makere |pam
cospemerHoi CAIIP [ToaroroBka k mpakTuue- 2
CKHM 3aHSTUSAM, CEMHHA-
pam
[ToaroroBka k mpakTuue- 2
CKHM 3aHSTUSAM, CEMHHa-
pam
[ToaroroBka k mpaxkTuye- 2
CKHM 3aHATHSAM, CEMHHA-
pam
[ToaroroBka k mpakTuue- 2
CKHM 3aHSTHSAM, CEMHHA-
pam
Hroro 12
6 MonenupoBaHnue CamocTosTeNnbHOE U3yUe- OIIK-7 Omnpoc Ha 3ansTusx, Cobe-
TEXHOJOTUUECKUX HUE TeM (BOIPOCOB) Teope- ce/loBaHuE
MPOLIECCOB M MPUOOPOB | THUECKOM YacTH Kypca
ontrueckoro u CBY Hroro 4
JIMAna30HOB YacTOT
CpeaCcCTBaMH
CHeLUaTU3UPOBAHHBIX
CAIIP.
7 U3mepenue napameTpoB | CaMOCTOSTENBHOE U3Yy4de- 4 |OIIK-7 Omnpoc Ha 3ansTusx, Cobe-
CBU snemeHTOB U HUE TeM (BOIPOCOB) Teope- cenoBanue, Tect
YCTPOMCTB U TUYECKOM YacTHU Kypca
HCIIOJIb30BaHU
CHOMB30BAHHC . | CamocrosiTenbHOE H3yUe- 4
THTATOB U3MEPEHHI B
pesy. OB H3MCpC HUE TeM (BOIPOCOB) TEOpE-
CAIIP npu o
TUYECKOHN 4acTu Kypca
MIPOEKTUPOBAHUU
(yHKIMOHANBHBIX Y3108, |ATOrO 8
Hroro 3a cemectp 84
Hroro 84
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10. KypcoBasi paGoTa (IpoexT)
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

11.1. banjbHbIe OLEHKH JJIsl 3JIEMEHTOB KOHTPOJIA

Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MakcumanbHbIN
. MaxkcuManbHBIH MaxkcumaTbHBIT
DneMeHTH! yueOHOH 6asu1 3a mepuon Bceero 3a
6amn Ha 1-yto KT ¢ |  Gamnn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEI[ ceMecTpa
7 cemecTp
JloMmarirHee 3aganue 5 5 5 15
KonTpomasnas padota 10 10 20
Onpoc Ha 3aHATUSX 5 5 5 15
OTuet no nmabopaTopHOii 10 10 20
pabote
Pacuernas pabora 7 8 15
CobecenoBanue 5 5 15
Hrtoro makcumyM 3a nepu- 15 42 43 100
on
Hapacrarommm ntorom 15 57 100 100

11.2. Ilepecyer 0a/1710B B OLICHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanyoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBieH B Tabuune 11.2.

Tabmuua 11.2 — [IepecueT 06ayuI0B B OLIEHKH 3@ KOHTPOJIbHBIE TOUKH

Bbanibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka
> 90% ot MakcuMabHON cyMMbI OansioB Ha naty KT 5
Ot 70% no 89% ot makcumanbHO# cymmbl OaiioB Ha Aaty KT 4
Ot 60% 1o 69% ot makcumasibHON cymMbl OaiioB Ha aaty KT 3
< 60% ot MakcuManbHOU cyMMBbI 6astoB Ha gaty KT 2

11.3. IlepecueT cymMMbI 02J1JIOB B TPAAULIMOHHYI0 U MEKIYHAPOAHYIO OLIEHKY
[Tepecuer cymMbl OaJIJIOB B TPAAMLIMOHHYIO U MEXIYHAPOIHYIO OIICHKY NpEJICTaBlIeH B TabJHIe

11.3.

Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMLIMOHHYIO U MEXKTYHAPOIHYIO OIICHKY

Hrorosas cymma 0asios,
Onenka (I'OC) YYHUTHIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTM4YHO) (3aYTEHO) 90 - 100 A (0oTH4HO)
85 -89 B (o4enp xoporio)
4 (xopo1i1o) (3a4TeHO) 75 - 84 C (xopor1wo)
70 - 74 D( )
TOBJICTBOPUTEILHO
3 Y ) 65 - 69 Y P
TOBJIETBOPUTENBHO) (3a4TE€HO
Y P 60 - 64 E (mocpencTBeHHO)
2 (HCYROBIICTBOPHTENLHO) (HE Hwmxe 60 6ammon F (HeynoBneTBOpHUTEIHHO)
3a4TEHO)
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12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecnieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. HosukoB I0.H. OcHoBHbIE MOHATHUS U 3aKOHBI TEOPUH LieNIeH, METOIbl aHAJIU3a MIPOLIECCOB B
nensx: Yuebnoe nmocodue. 3-e u3a., ucnp. U mom. — CII6.: U3narensctBo «Jlauby, 2011 — 368 c.: wi. —
(YueOHukm TUTSt BY30B. CnenuanpHas JTUTEPATypa). DNEeKTPOHHOE W3JIaHUE:
http://e.lanbook.com/view/book/691/ [DnexTpoHHBIHI pecypc] - Pexum JocTymna:
http://e.lanbook.com/view/book/691/, nata obpamenus: 17.05.2018.

2. TI'puropses, A./l. MUKpOBOJIHOBas 3JIEKTPOHUKA [DneKTpoHHbIH pecypc] : yuel. / A Jl. I'puro-
preB, B.A. NBanos, C.1 . MonokoBckuii. — DnektpoH. aaH. — Cankrt-IlerepOypr : Jlans, 2016. — 496 c.
— Pexxum moctyna: https://e.lanbook.com/book/74674. — 3arin. ¢ skpaHa [DneKTpoHHBIH pecypc] - Pe-
kUM focTtyna: https://e.lanbook.com/book/74674, nata o6pamenwus: 17.05.2018.

3. TImazos, ['H. CoBpemeHHbIE TEXHOJOTHMM U CHUCTEMbl aBTOMAaTU3UPOBAHHOIO M3MEPEHMS Ha
CBUY [DnexTponnbiid pecypc] — OnexTpoH. g1aH. — Mocksa : TYCVYP, 2012. — 246 c¢. — Pexxum nocty-
na: https://e.lanbook.com/book/4944. [DneKTpOHHBIIH pecypc] - Pexum JocTymna:
https://e.lanbook.com/book/4944, nara obpammenus: 17.05.2018.

12.2. lonosiHuTEIbHAS JIUTEPATYPa

1. 1. ArtaGekoB I'U., Kymansu C.J1., TumodeeB A.b., XyxpukoB C.C. Teopernueckre OCHOBBI
ANEKTPOTEXHUKH. HenmHeltnpie anekTpudeckue nenu. JnexkrpomarautHoe nojie. — CII16., M., KpacHonap:
WznarensctBO «Jlamb», 2010. — 432 c. Dnekrponnoe wm3manue” http://e.lanbook.com/view/book/644/
[OnekTponHbIii pecypc] - Pexxum nocrtyma: http://e.lanbook.com/view/book/644/, nata oOparieHus:
17.05.2018.

2. I'puropbeB, A.Jl. DnekTpoaMHAMUKAa ¥ MUKPOBOJIHOBas TEXHUKA: YUYEOHHK [DIECKTPOHHBIN
pecypc] : yue6. — DnekrpoH. naH. — Cankr-IlerepOypr : Jlanb, 2007. — 704 ¢. — Pexum pocrymna:
https://e.lanbook.com/book/118 [DnekTpoHHBIH pecypc] - Pexum JIOCTYyTIA:
https://e.lanbook.com/book/118, nara obpamenus: 17.05.2018.

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs

1. Kopotaes, B. M. CAIIP u texnonorusst CBY yctpoiicTB: MeToaudeckue ykazaHus Juisl J1a00-
paropHbIX paboT [Dnekrponnsiit pecypc] / B. M. KoporaeB — Tomck: TYCVYP, 2016. — 18 ¢. — Pexum
noctyma:  https://edu.tusur.ru/publications/6614  [DnextpoHHBId  pecypc] - Pexum  pocryna:
https://edu.tusur.ru/publications/6614, nara o6pamenus: 17.05.2018.

2. Kopotaes, B. M. CAIIP u Texnonoruss CBY ycTpoiicTB : MeTonuueckue yka3zaHus 1Mo Mpak-
TUYECKUM 3aHITHSIM M CaMOCTOSITENIbHOUN pabote [DnekTponHsbiii pecypc] / B. M. Koporaee — Tomck:
TYCVYP, 2016. — 10 c. — Pexum goctymna: https://edu.tusur.ru/publications/6613 [DnekTpoHHBIH pe-
cypc] - Pexxum noctyna: https://edu.tusur.ru/publications/6613, nara obpamenus: 17.05.2018.

12.3.2. YueOHO-MeTOOMYECKHE MIOCOOMS IJIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbSI H
HHBAJIMI0B

Y4eOHO-MeTOqUECKHe MaTeprabl sl CAMOCTOSTEIBHON U ayTUTOpHOM paboThl 0Oydaromumxcs
U3 YHCiIa JIUI ¢ OTPAaHNYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl U MHBAINAOB MIPEAOCTABISIOTCS B (OpMaXx,
aIalITUPOBAHHBIX K OTPAaHMYCHHUSIM UX 37J0POBbS M BOCIIPUATHUS HH(DOPMAITHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B IeYaTHON (hopMe YBEITMUEHHBIM MIPUDTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (opme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-ABHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

12.4. IIpodeccuonasibHble 0a3bl JAHHBIX U HH(POPMALMOHHbIE CIIPABOYHbIE CHCTEMBI
1. eLIBRARY.RU Kpynueiimmii poccuiickuii uHGOpMalMOHHbIHN MopTan B 00JacTH HayKH, TeX-
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HOJIOTMH, MEIUIIMHBI U 00pa3zoBanus. Pexxum nocrymna: www.elibrary.ru Jloctyn cBoGoHbIIH

2. IEEE Xplore. UaTepHeT 6ubaroreka ¢ 10CTYOM K pedepaTuBHBIM M MOJTHOTEKCTOBBIM CTa-
TBSIM U MaTepuanam KoHdepeHuuil. Pexxum goctyna: www.ieeexplore.ieee.org beccpouno 6e3 noamnucku,
HE BCE MOJTHOTEKCTHI OTKPBITHI

3. OBC Znanium.com. [I19BC Znanium.com u3narensctBa « MTHOPA-M» BriroyaeT yueOHUKH U
y4eOHbIe TTOCOOMs, MOHOTpauu M CTaThH, TUCCEPTAUU U aBTOpedepaThl, COOPHUKH HAYIHBIX TPYIIOB,
SHIMKIIONICANH, CIPABOYHUKH, 3aKOHOJATEIbHO-HOPMATUBHBIE IOKYMEHTHI, HAyYHYIO MEPUOIUKY, HO-
CTYIHBIC B €IWHOM BUPTYyaJIbHOM MpocTpaHcTBe.PexxuM moctyma:znanium.com loctym no IP-aapecam
TYCYVYPa.

13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHue TUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoe
ol0ecreueHue

13.1. O6uue TpedGOBaHMA K MATEPHAJBHO-TEXHUYECKOMY H IIPOrPAMMHOMY 00ecrie4eHHI0
AUCHMILTHHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U POrPAMMHOe o0ecrneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist ipoBeieHus! 3aHSATUH JICKIIMOHHOTO TUTIA, TPYIIIOBBIX M MHIWBUYyaTbHBIX KOHCYJABTALIUH, T€-
KYIIIETO KOHTPOJISI ¥ MIPOMEKYTOYHOW aTTECTAIlUU HMCITONIb3YeTCs yueOHas ayTUuTOPHUS ¢ KOJTMYECTBOM TIO-
CaZIOYHBIX MeCT He MeHee 22-24, 006opyIoBaHHAs JOCKON M CTaHAApTHOH ydueOHOI mebenbro. MMeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIATHBIE TTOCOOMsI, 00€CTIEUNBAOIINE TEMATHUECCKUE HJI-
JIOCTPAIIMHU IO JIEKIIMOHHBIM pa3/ielaM TUCIUTUINHEI.

13.1.2. MaTepuaJIibHO-TeXHUYECKOE U NIPOrPAMMHOE o0ecnedyeHue JAJisi NPAKTHYECKUX 3aHATH

Jlaboparopus 6e30macHOCTH Ku3HeAeITeTbHOCTH / KOMITBIOTepHBIN Ki1ace

yueOHas ayuTOpHsl 171l IPOBEACHUSI 3aHATHI MPAaKTUYECKOrO TUTIA, ydeOHas ayauTopus Ui Mpo-
BE/ICHUS 3aHATHI Ja0OpaTOpHOTO THMA, ydyeOHas ayIuTOpHUs AJISi MPOBENEHHS 3aHATUH CEMHHAPCKOTO
TUTA, TIOMEIIEHHUEe JUIsi KypCOBOTO MPOEKTUPOBAHUS (BBIMOJHEHUS KYpPCOBBIX paboT), MOMELIECHHE s
MIPOBEJICHHSI TPYNIOBBIX W HHIWBUIYaTbHBIX KOHCYIBTAIHMA, TIOMEIICHHUE JIS TPOBEACHUS TEKYIIETO
KOHTPOJISL 1 IPOMEKYTOUHOM aTTeCTalluK, TOMEIICHHE JIsl CAMOCTOSATEIbHON pabOoThI

634050, Tomckast o6nactsb, . Tomck, Jlennna npocnexr, 1. 40, 314 ayx.

Ornucanune UMerIIerocs 000pyI0BaHUS:

- Kommytatop 100 Base;

- Ctos1 mabopaTopHbIi YIIIOBOM (2 1MIT.);

- Kpecino Original,

- Cucremnsrit 610k Intel Pentium G2020 (17 mT.);

- Monutop SAMSUNG 710V SSS (2 mt.);

- Mounutop 17 LCD Samsung;

- Monwutop 17 SAMSUNG 710V (SSS) TFT SILVER (6 mr.);

- Monutop 17 SAMSUNG 740N;

- Monutop 17 SAMSUNG (2 mr.);

- Mounutop 17 0.20 SAMSUNG 765DFX;

- [I1I5BM CPU INTEL PENTIUM4;

- Ckanep HP SCANJET 3770;

- TeneBuzop mnazmenHsiid 51 (129 cv);

- Komnstotep Pentium Dual Core G850;

- Cron xoMnbroTepHslit (15 mrT.);

- [Ipuntep nazepusiii SAMSUNG 1020. A4;

- Jlocka mapkepHasi;

- [I5BM PENTIUM4;

- [I5BM PENTIUM K6-266;

- Cten nHGOPMAITMOHHBIH;

- Kommutekt crienmanusupoBanHoi yueOHON Mebenu;

- PaGouee mecto npenogaBarens.

[IporpamMmHoe obecnieueHue:

— Adobe Acrobat Reader
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— Google Chrome

— Kaspersky Endpoint Security 10 gns Windows
— Microsoft Windows 7

— Microsoft Windows XP

— Mathcad 13

13.1.3. MaTepua/ibHO-TeXHUYECKOE U IPOrPaMMHoOe o0ecrnedyeHue sl JIadoOpaTOpHbIX padoT

Jlaboparopus 6e30macHOCTH Ku3HEeAeITenbHOCTH / KOMITbIOTepHBIH Ki1acce

yueOHas ayuTOpHsl 71l IPOBEACHUSI 3aHATHI MPAKTUYECKOrO TUIa, ydeOHas ayauTopus Ui Mpo-
BEJICHUSI 3aHSATUH J1a0OpaTOpPHOTrO TUMA, Y4cOHAas ayauTOpHus IS TPOBEACHUS 3aHITHH CEMHHAPCKOTO
TUTA, TIOMEIICHHUE JUIsi KypCOBOTO MPOEKTUPOBAHUS (BBIMOJHEHUS KYpPCOBBIX paboT), MOMELIECHUE s
MPOBEICHMS TPYMNIOBBIX W HWHIWBUIYaIbHBIX KOHCYIBTAIHMA, TIOMEIICHHE AJI1 MPOBEACHUS TEKYIIETO
KOHTPOJISL M IPOMEXKYTOUHOM aTTeCTalluH, TOMEUICHHE JJIsl CAMOCTOATEIbHON pabOThI

634050, Tomckast o6macts, T. Tomck, Jlennna npocrexT, a. 40, 314 ayn.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- Kommytatop 100 Base;

- Cto maGopaTopHbIi YIIIOBOM (2 1MIT.);

- Kpecino Original,

- Cuctemusriit 610k Intel Pentium G2020 (17 m.);

- Monutop SAMSUNG 710V SSS (2 mrt.);

- MounuTtop 17 LCD Samsung;

- Monutop 17 SAMSUNG 710V (SSS) TFT SILVER (6 mit.);

- Monutop 17 SAMSUNG 740N;

- Monutop 17 SAMSUNG (2 mt.);

- Mounutop 17 0.20 SAMSUNG 765DFX;

- [I5BM CPU INTEL PENTIUM4;

- Cxanep HP SCANIJET 3770;

- TeneBuzop mnasmenusiii 51 (129 cv);

- Kommetotrep Pentium Dual Core G850;

- Cron xoMmbtoTepHbIii (15 mT.);

- [TpunTep nazepubiii SAMSUNG 1020. A4;

- Jlocka mapkepHasi;

- [I9BM PENTIUM4;

- [I5BM PENTIUM K6-266;

- Crena nHGOPMAITMOHHBIH;

- Kommuiekt cienmanuzupoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBaress.

[TporpamMHOe obecrieueHue:

— Adobe Acrobat Reader

— Google Chrome

— Kaspersky Endpoint Security 10 gns Windows

— Microsoft Windows 7

— Microsoft Windows XP

— Mathcad 13

13.1.4. MarepuajibHO-TEXHMYECKOE M IPOTPaAMMHOe o0ecrevyeHne I CAMOCTOATEIbHOI padoThI
s caMoCTOSATEIbHON PabOThl MCIOIB3YIOTCS yYE€OHBIE ayIUTOPUU (KOMIIBIOTEPHBIE KIIacChl),
PaCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTh, r. ToMmck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckast o6nacTs, r. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast 0o6macTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast 06nacTh, r. Tomck, Bepmmnauna ynuua, 1. 74, 207 aya.
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CocTtaB 060pyI0OBaHHS:

- yueOHast MeOerb;

- koMnbroTepsl kKi1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;

- KOMIBIOTEPHI MOIKITIOUEHB! K ceTH «/HTepHeT» M 00ecneynBaloT IOCTYI B AJICKTPOHHYIO WH-
(opMamoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHO-TeXHHYecKoe o0ecniedeHre TUCHMIIJIMHBI VIS JIMIL C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHe NUCHMIUIMHBI JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U WHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEICTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ 00YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPEeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOILEH annapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/mepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHUs Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN cHCTEMBbl. YueOHas aynuTopHus, B KOTOPOH 3aHUMAIOTCS
oOyyaroryecsi ¢ HapylIEeHHEM CllyXa, 000pYy/I0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, 3JICKTPOHHOM 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 IOMOIIH BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0yYarOUIMMUCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIINHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEMbl OOy4eHUs JUIs JIOAEH ¢ UHBaA-
JIUTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHEe PEKOMEHAAIUH 110 OPraHU3aluU U3yYeHHUs
AUCHUTLTHHBI

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

14.1.1. TecToBble 3agaHus

1) Jlnana3zoH cBEpX BBICOKUX YaCTOT 3TO

3-300 MTI'rg

300-3000 MI'

3-30 [T

30MI'u-3000 I'T

2) DneMeHT 3JIeKTPUUECKOM 1eNH HY>KHO pacCMaTpHUBaTh KaK AJIEMEHT C paclpe/ie]IeHHbIMU napa-
METpaMH IPH COOTHOIIEHUH JUTMHBI BOJIHBI pabodel 4acTOThl A U (PU3MUECKON JITMHBI 3JIEMEHTA JIEKTPH -
qecKou uenu 1

1>N2

1<M12

1>2n/12

1 >\/4

3) OmnpeniesieHue BOIIHOBOTO CONPOTUBIIEHU nepenaromeit tuanu CBY 6e3 norepsb.

L u C —1oronHslie napaMeTpsl NepeJaroel TMHUU:

Z=\(L/C)

Z=L/C

Z=1/2(L/C)
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Z=2(L/C)

4) KoaumumeHT oTpaxkeHus 0 HAMPSHKEHUIO ITO:

OTHoOLIEHNE MOIIHOCTH OTPa’KEHHOM BOJIHBI K MOILITHOCTH IAJAr0IIEH BOJIHBI

OTHOILIIEHHE HANIPSIKEHUS OTPAKEHHOW BOJHBI K MOIIHOCTH MaJaroIIei BOJHbI

OTHOLIEHNE MOIIHOCTU OTPa’KEHHOM BOJIHBI K HANPSKEHUIO MaJaI0LIEi BOIHbI

OTHOILIICHHE HANIPSKEHUS OTPAXKEHHOW BOJHBI K HAMPSHKEHUIO MATAI0NIEH BOTHBI

5) Beipaxkenue ko3 puireHTa oTpaxeHus: OT Harpy3Ku ZH B TPAKTE C BOJIHOBBIM COIIPOTHUBIICHHU -
eM ZB:

I'=(Z v+Z B)(Z B-Z B)

I'=(Z v-Z B)/(Z B+Z B)

I'=U (Z v+Z B)/(Z Bv-Z B)

I'=P (Z v+Z B)(Z B-Z B)

6) IIpenenbl u3MeHeHUsI MOy KO3((UITEHTA OTPAXKECHUS:

1+ oo

0+1

1+2

0+c0

7) Ilpenensr uamenenus kodhGUIMEHTa CTOSYCH BOJTHBI:

1+ 00

0+1

1+2

0-o0

8) Ompenenenre k03(UIMEHTA CTOSTYEH BOIHBI IO HAMPSIKEHHIO:

KCBu= (1-|I'#|)/(1+|T"H]|)

KCBu=U(1+['n|)/(1-|T'H|)

KCBu= (1+|'n|)/(1-|T'H])

KCBu=P(1+|['n|)/(1-|TH|)

9) YcnoBue corimacoBaHus Ha MaKCUMYM IepeaBaeMOil MOIIIHOCTH OT T€HEpaTopa C BBIXOIHBIM
conporusieHueM RI' u conporusnenus Harpysku RH:

RH > RI'

RH <RI’

RH = RI"

RH =R

10) Kakume rpaduueckue cpencrtsa CAIIP CBY mo3BossitoT OCymIECTBISITE MpeoOpa3zoBaHUS
KOMIUIEKCHBIX BEJIMUMH MapaMeTPOB pacCcesHus, HIMIIEAaHCOB, IMMHUTAHCOB U3 alre0pandeckoil popmel B
MOKa3aTeJIbHYI0 HEMOCPEACTBEHHO, a TaKXKe B3aUMHOE MPeoOpa3oBaHUE MapaMeTPOB PACCESHUs, UMIIE-
JTAHCOB M UIMMHUTAHCOB:

I'paduku Moayseii B 1eKapTOBBIX CUCTEMAaX KOOPIUHAT

I'paduku a3 B nekapToOBBIX CUCTEMaX KOOPAMHAT

I'paduku Mmoxyneii u a3 B JeKapTOBBIX CHCTEMaX KOOPAUHAT

Juarpamma Cmura

11) K yemy HY>XHO CTpEeMUTCS IPU MOCTAHOBKE 3a/1a4y COTJIACOBAHMS HA MAaKCUMYM KO3 pHIIreH-
Ta yCUJIEHUs Npu MoaenrpoBanuu ycunutens CBY:

OGecrneunTh MUHUMYM KOd((HIMEeHTa TymMa 10 BXOAY M MUHUMYM Kod(hdHIHeHTa OTpaKeHUs
1o BeIxoay. O6ecreunTh MUHUMYM KOA((QHUIUEHTOB OTPAXKEHUS IO BXOY U BBIXOIY.

ObecnieunTb MUHUMYM KO3 (UIIMEHTa OTPAKEHHUS 110 BXOJY M COTJIACOBAHHKE I10 BBIXOIY Ha Mak-
CHUMYM. UCIIOJIb30BAaHUS BOJIBTAMIIEPHBIX XapaKTEPUCTUK YCHUIIUTEIBHOTO JIEMEHTA.

ObecnieunTh MUHUMYM K03 (UIIMEHTa IIyMa 110 BXOY U COIJIaCOBaHUE MO BHIXOTY HA MAaKCUMYM.
UCTIONTb30BaHUS BOJIBTAMIIEPHBIX XapaKTEPUCTHK YCUIUTEIHLHOTO HJIEMEHTA

12) Koapdunment nepenaun ycunurens CBYU

BBIPQXCHHBIN B TEPMUHAX MTAPAMETPOB PACCESHUS ITO:

OTHolIIEHNE HAIPSDKEHUS Ha BBIXOZE K HAIMPSDKEHUIO HAa BXOJIE

OTHoOIIIEHNE HANPSHKCHUS TMAArONIe BOJHBI HAa BBIXOAE K HAIMPSHKCHUIO MATAloIeil BOJIHBI Ha
BXOJI€
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OTHoOlIEHNE MOIIHOCTHU Ha BBIXO/I€ K MOILIHOCTH Ha BXOZE

OTHOIIEHNE MOIITHOCTH NaJarolIeil BOJIHBI Ha BBIXOJE K MOIIHOCTH I1aJIal0IIEeH BOJIHBI HA BXOJE

13) Koadpunment nepenaun B nernpbenax 3To:

10log 10 [P BwIX/P BX )

20log_10 [P_BbIX/P_BX )

10In [P _BBIX/P BX )

20In (U _Beix/U_BX )

14) ITpunsTeiii B Texunke CBY cTtangapT BOJTHOBOTO CONMPOTUBIICHUS M3MEPUTEIHLHOTO TPaKTa:

75 Om

50 Om

25 Om

600 Om

15)Kakas u3 ykazaHubIx nepenatomux auHuid CBY moxer obecneuuTs nepeiavy CUrHaua ¢ Hau-
MEHBIINMH MTOTEPSAMMU:

JBYXIIPOBOIHAS

MUKPOITIOJIOCKOBAs

1ieneBas

LEIbHOMETAININYECKHUI BOJTHOBOL

16) Kakas u3 ykazanHbIx nepefaromux jguauii CBY npoie apyrux peanusyema B INIaHAPHOM TeX -
HOJIOTUU M XOPOLIO COBMECTHMA C TEXHOJOTUEH THOPUTHBIX HHTETPAIBHBIX CXEM:

II0JIOCKOBAs

MUKPOITOJIOCKOBAs

JBYXIIPOBOJIHAS

BOJIHOBOJ

17) Kakoli kpuTepuii UCIIOJIb3YETCS B CIIPABOYHOM M TEXHUUECKOH JINTEpaType AJis OIMCAHUs CTe-
MeHU JIMTHEHHOCTH ycunutelid MomHocTH CBY Ha yacToTe OCHOBHOW FrapMOHUKH:

Crenenp komnpeccuu ko3(duimenTa nepegaun Ha OCHOBHOW 4acToTe.

YpoBeHb HHTEPMOAYIISIIIUOHHBIX UCKAKEHUI

YpoBEHBb IOCTOSHHON COCTABIIAIOLIEH B CIIEKTPE BBIXOJHOIO CUTHasa

YpoBeHb BTOPO TAPMOHUKH B CIIEKTPE BBIXOAHOTO CUTHAIA

18) Kakoii kpuTepuii UCIIOJIb3YETCS B CIIPABOYHOM M TEXHUUECKOH JINTEpaType AJis OIMCaHMs CTe-
MeHU JITHEHHOCTH ycunutelid MoimHocTu CBY nipu 1ByX4aCTOTHOM BO3JEHCTBUU:

Crenenp komnpeccun kod3ddunuenra nepegaun

YpoBeHb HHTEPMOAYIISIIIUOHHBIX UCKAKEHHUI

YpoBEHBb IOCTOSHHON COCTABIIAIOLIEH B CIIEKTPE BBIXOJHOIO CUTHasa

YpoBeHb BTOPOM TAPMOHUKH B CIIEKTPE BBIXOAHOTO CUTHAIA

19) Kakas cucrema napamMeTpoB MPEANOYTUTENBHO UCTONb3yeTcss Ipu MoaenupoBanuu CBY 1e-
e U yCTPOMCTB:

A-napameTpsl

Y- nmapameTpsl

Z- mapameTpsl

S- mapametpsbl

20) Kakue KOHCTpYKTOpCKHE MapaMeTphl U CBOMCTBA MaTEpUasOB ONPEACIAIOT BEIMYMHY BOJIHO-
BOT'O COMPOTHUBJICHUS MUKPOTIOJIOCKOBOM Tuauu (MITJI):

Tonmmmnaa auanexrpuka, wmpura MIUJL, pnmaa MILJI, Matepuan Metaiuiu3anum.

TonmmHa AMIEKTPUKA, MaTepUall IUAJIEKTpUKa, JyirnHa MIJI, Matepuan Metannu3anuu.

Tonmuua AU3IeKTpUKa, MaTepuall JUIeKTpUKa, mupuHa MIIJI, marepuan Merajisanuu.

TonmmHa AMAIEKTPUKA, MaTepuall nudJeKkTpuka, mupuna MIUI, nnmuaa MITJI.

14.1.2. TeMmbl KOHTPOJILHBIX padoT
1) AHanuTndeckoe pelieHue 3ajauu corjlacoBaHus AByX ummnenancoB Ha CBY s yncro akTuB-
HBIX Harpy3oK pa3Hoil BenuuuHbl. [IpuBecTr ocHOBHbBIE cooTHoweHus. [IponmitocTpupoBath pelieHue
cpeacteamu CAIIP CBY, Ha npumepe MozeIH UIean3UpOBaHHOIO YCHIIUTEIIBHOTO AJIeMeHTa 6e3 o0part-
HOM CBSI3U C aKTUBHBIM BXOJIHBIM U BBIXOJHBIM uMIenaHcamu. [lpusectu cxemy u rpaduku otoOpakaro-
1I1€ NTapaMeTPhl CXEMBI B pACCONIACOBAHHOM U B COIVIACOBAHHOM COCTOSIHUSX.
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Pemute 3amauy cormacoBanusi ¢ 50 omuHbIM TpaktoMm (B cpene CAIIP) mopenu akTUBHOTO
yeTbipexnoiocHuka 6e3 OC ¢ YUCTO aKTUBHBIMH UMIIEJaHCAMH BXOJIa M BBIXO/A C MMOMOIIbIO UI€aTbHBIX
cornacyromux Tpanchopmaropos. [Ipommumoctpuposars pemenue cpeacrsamu CAITP CBY

2) AHanuTHYECKOe pelieHue 3a/1a4 COTIaCOBaHUS JIBYX KOMIUIEKCHBIX uMmIieaancos, Ha CBY. 3a-
[IMCaTh YCJIOBHS COITIACOBAHMS IO KPUTEPHUIO MakCUMyMa IepeJaBacMON MOIIHOCTH OT T'€Heparopa ¢
KOMITJIEKCHBIM BBIXOJJHBIM UMIIEIaHCOM B HarpysKy.

Pemute 3anmauy cormacoBanust B 50 omHoMm Tpakte (B cpene CAIIP) nnst monenu akTHBHOTO
yeTblipexnoiocHuka 6e3 OC ¢ KOMIUIEKCHBIMU UMIIEJaHCaMHU BXOZIa U BBIXO/IAa C MOMOIIBIO UAEATBHBIX
cornacyromux Tpanchopmaropos. [Ipouumoctpuposars pemenue cpeacrsamu CAITP CBY.

14.1.3. Bonipocsl Ha co0eceroBaHue

CpenctBa co3nanus npoektoB B cpeae CAIIP.

bazoBeie onuuu npoekra (BBOA, peAakTUpOBaHUe, n3MeHeHue). ['paduueckue cpeacTa oToopaxe-
Hus uHpopmanuu B cpene CAIIP CBY.

@DyHKIMOHAIbHBIE JIEMEHTBI U3MEPUTEIBHOTO TpakTa B nakerax CAIIP CBY

MozenupoBaHue TEXHOJIOTUYECKUX MTpoLeccoB U npubopos ontuyeckoro u CBY nuana3zoHos ya-
CTOT cpeAcTBaMH crienuanu3upoBaHHbix CAIIP

N3mepenne napametpoB CBY 351eMeHTOB U YCTPOMCTB U MCTIOIB30BAHUE PE3yIbTaTOB U3MEPECHUIM
B CAIIP nipu npoeKTHpOBaHUM (PYHKIIMOHAIBHBIX Y3JI0B.

MogenupoBanue ¢punstpoB CBY Ha 3nemeHTax ¢ pachpeleneHHbIMU napamerpamu. [lepexon k
TOIOJIOTUYECKOMY MPECTABICHUIO MUKPOIIOJIOCKOBBIX (PUIIBTPOB

Huarpamma Cmura kak rpadudeckoe cpeactso CAITP CBY, no3Bossroriee mpeoOpa3oBLIBATh Ta-
paMeTpbl OTpaskeHHsl (paccesiHUsl) B MMIIEIaHCHYIO (MMMHUTAHCHYI0) (opMy npeactaBieHus. Buzyanusa-
Us IPOLEcca COMIaCOBaHUs C UCIOIb30BaHUEM JAuarpammbl CMHUTA.

ITonsiTue cornacoBaHusl.

Kpurepuu cornacoBanus 1o nepenaBacMol MOITHOCTH, IIyMY, MOIITHOCTH.

1. Ananutryeckoe peleHue 3a7auu coracoBaHus AByX umnenaHcoB Ha CBY s uucTo akTus-
HBIX Harpy30K pa3Hoi BEJTUYHHBI.

2. AHanuTHYECKOE PELICHUE 3a]]aul COITIACOBAaHUs ABYX KOMIUIEKCHBIX UMInenascos Ha CBY

Pemenue 3anaun 1. ¢ momMolipio 0Tpe3Ka nepeaaronieit JIMHUN

Pemenue 3anaun 2. ¢ UCHOIB30BaHUEM MOJIENH UIEAIBHOIO COMVIACYIOLIETO YETHIPEXIIONIOCHUKA

Pemienue 3anaun cornmacoBaHus /Ui MOJEIN aKTHBHOT'O YETHIPEXIOIIOCHUKA Oe3 00paTHO CBA3H,
¢ rpaduyeckoil BU3yanu3aluei mpomecca NpoeKTUPOBAHUS U pe3yibTaTa pacuera Ha Auarpamme Cmura.

1. ®usnueckoii nemnbo ['-006paszHoii crpykTypsi L, C

2. ®usnyeckoit nenbio I'-06paznoii crpykrypst MILJI, C

3. ®usnueckoit 1enbto ['-06pasHoii ctpykTypsl L, XXMILI

4. ®usnueckoit nensto [-00pasHoit crpykrypst MILI, XXMITJI

5. ®u3n4ecKON LENbI0 B BUJE ABYX IOCIEIOBATENIBHO BKIKOYECHHBIX 0Tpe3koB MIIJI, Bropoi u3
KOTOPBIX MPEJCTABISIET U3 ce0sl UeTBEPTHBOIHOBBIN TpaHCHOPMATOP

3aaHue JTUHEHHBIX XapaKTepPUCTUK aKTUBHBIX AieMeHTOoB CBY B dopme GeccTpyKTypHBIX Moje-
JIEl X BOJHOBBIMH IIapaMeTpaMH paccesHus. JKcnopt napamerpos B npoekT CAIIP CBY. DkBuBaseHT-
HbIE CXEMBI MOJIEBBIX TpaH3ucTopoB CBY B snHeliHOM pexume (Ha MajnoM curHaie). Bapuantel 3aianus
Y BBOJIa IIapaMeTPOB JIMHENHBIX YeTbipexnoatocHukos CBY. Busyanuzanus Ha nuarpamme Cmura.

Henunelinpie (OonplecurnanbHbie) 3kBuBaieHTHbIE cxeMbl FET 1 rerepocTpyKTypHBIX MOJEBBIX
TPaH3UCTOPOB, NOCTpoeHHBIX 10 GaAs u GaN TexHonOrNK

Henunelinpie (OonplecurnanbHbie) 3kBuBaieHTHbIe cxeMbl FET 1 rerepocTpyKTypHBIX MOJEBBIX
TPaH3UCTOPOB, NOoCTpoeHHBIX 0 GaAs u GaN TexHonornuu

Yeunurenu momHoctr (YM) CBY. DHepreruueckue napamerpsl, xapakrepusyoomue YM (Bei-
xoaHast momHocTh, KIIJ1). Kputepun HenmuHeMHOCTH.

Yeunurenu momHoctr (YM) CBY. DHepreruueckue napamerpsl, xapakrepusywomue YM (Bei-
xoaHast momHocTh, KIIJ1). Kputepun HenmuHeMHOCTH.

['paduueckoe nmpeacTaBiIeHUE OCHOBHBIX TAPaMETPOB yCuiuTeNne MotHocTH cpeactBamu CAITP.

Mogpenuposanue uzmepurensHoro tpakta CBY B cpene CAIIP.

[TaccuBHBIE PyHKLIMOHANIBHBIE 3JIeMEHTHI U ycTpoiictBa CBY. @uibTpbl, HanpaBieHHbIE OTBETBHU -
TEJIU, IeITUTENIN MOLTHOCTH, aTTEHI0ATOPHI, (ha30BpallaTesIu.

CornacoBaHa Ha noprane Ne 25495 19



CBUY u ontuueckuit auana3onsl yacToT. Texuuka CBY. CoBpemennbsie CAIIP CBY.

[TaccuBHBIC PYHKITMOHAIBHBIC 3JIEMEHTHI M ycTpoiicTBa CBY. ®OunbTphl, HanpaBiIeHHBIC OTBETBH -
TEJH, JSIUTEIN MOIIHOCTH, aTTCHI0ATOPHI, (Da3oBpaIiaTey.

CBY u ontrueckuii nuana3zonbl yacToT. Texuuka CBY. CoBpemennbsie CAITP CBY

CpenctBa co3nanus npoektoB B cpeae CAIIP.

bazoBsie onuu poekTa (BBOA, peIaKTUPOBAHHUE, U3MEHEHHE).

I'padmueckue cpeacrsa otodpaxxkenust nuupopmanuu B cpeae CAIIP CBU.

Mozenu nacCUBHBIX 3JIEMEHTOB C pacHpeeIEeHHBIMU NTapaMeTpamMH pa3IMyHOro YPOBHs MpHOIH-
JKEHHUsI K TOYHOMY OIMHCAaHWI0 (U3UKH HUX PabOTHI ¢ Y4ETOM TEXHOJIOTMH MX TOCIEAYIOUIETO MPOu3-
BoJicTBA. [1010CKOBBIE U MUKPOIOJIOCKOBBIE TIMHUHI

CpenctBa co3nanus npoektoB B cpeae CAIIP.

bazoBrwie oniuu mpoekTa (BBO, pelakTHpOBaHue, H3MeHeHue). [ paduyeckue cpeacTra oroopaxe-
Hust uapopmanuu B cpeae CAIIP CBU.

Mozenu macCUBHBIX JIEMEHTOB, CIIOCOOBI UX OMHCAHUS U UICHTHU(PUKAIMM HAa YPOBHE DKBHBA-
JICHTHBIX CXEM IpPHU JIUHEHHOM MOAEIUPOBAHUHU

MonenupoBanue ¢punsTpoB CBY Ha 35eMeHTax ¢ COCpeI0TOYCHHBIMU TapameTpamu. Pacuer Hy-
neBoro npubmmKeHus. BapbupoBaHue mapaMeTpoB U OMITHMU3AIIHS

MonenupoBanue paboThl OJHOKACKaAHOTO JuHEeHHoTo yeunurens CBY

14.1.4. Tembl 0IPOCOB HA 3aHATHAX

YpoBHHu MonenupoBanus pu paspadbotke CBY ycrpoiicts. CoBpemennsie CAITP CBY.

CpenctBa co3nanus npoektoB B cpeae CAIIP.

bazoBeie onuuu npoekra (BBOA, peAakTUpOBaHUe, n3MeHeHue). ['paduueckue cpeacTa oToopaxe-
Hus uHpopmanuu B cpene CAIIP CBY.

@DyHKIMOHAIbHBIE 2JIEMEHTBI U3MEPUTEILHOTO TpakTa B nakerax CAIIP CBY

MozenupoBaHue TEXHOJIOTUYECKUX MTPOoLEeccoB U npudbopos ontuyeckoro u CBY nuana3zoHos ya-
CTOT cpeAcTBaMH crienuanusupoBaHHbix CAIIP

N3mepenne napametpoB CBY 251eMeHTOB U YCTPOMCTB U MCTIOIB30BAHNUE PE3yIbTaTOB U3MEPEHUIA
B CAIIP nipu npoeKTHpOBaHUM (PYHKIIMOHAIBHBIX Y3JI0B.

MogenupoBanue ¢punptpoB CBY Ha 3nemeHTax ¢ pachpeleneHHbIMU napamerpamu. [lepexon k
TOIOJIOTUYECKOMY MPECTABICHUIO MUKPOIIOJIOCKOBBIX (PUIIBTPOB

Huarpamma Cmura kak rpadudeckoe cpeactso CAITP CBY, no3Bosnsroriee mpeoOpa3oBLIBATH Ta-
paMeTpbl OTpakeHHsl (paccesiHUsl) B MMIIEIaHCHYIO (MMMHUTAHCHYI0) (opMy npeacTaBieHus. Buzyanusa-
1[Us IPOLEcca COIIaCOBaHUs C MUCIOIb30BaHUEM JAuarpammbl CMHUTa.

ITonsiTue cornacoBaHusl.

Kputepuu cornacoBanus 1o nepeiaBaeMoil MOITHOCTH, IIIyMY, MOLUTHOCTH.

1. Ananutrnyeckoe peleHue 3a7auu coracoBaHus AByX umnenaHcoB Ha CBY s uucTo akTus-
HBIX Harpy30K pa3Hoi BEJIMYMHBI.

2. AHanuTHYECKOE PELICHUE 3a]]aul COITIACOBAaHUS ABYX KOMILIEKCHBIX UMInenascos Ha CBY

Pemenue 3anaun 1. ¢ momMolpi0 0Tpe3Ka nepeaaroneit JIMHUN

Pemenue 3anaun 2. ¢ UCHOIb30BaHUEM MOJIENIH UIEAIBHOIO COIVIACYIOLIETO YETHIPEXIIONIOCHUKA

Pemienue 3anaun cornmacoBaHus /Ui MOJEIN aKTHBHOT'O YETHIPEXIOIIOCHUKA Oe3 00paTHO CBs3H,
¢ rpaduyeckoil BU3yanu3aluei mpouecca NpoeKTUPOBAHUS U pe3yibTaTa pacuera Ha Auarpamme Cmura.

1. ®usnuaeckoii nemnpo ['-06paszHoii crpykTypsi L, C

2. ®usnyeckoit nenbo I'-06paznoii crpykrypst MIJI, C

3. ®usnueckoit 1enbto ['-06pasHoii cTpykTypsl L, XXMILI

4. ®usnueckoit nensto [-00pasHoit crpykrypst MILI, XXMIJI

5. ®u3n4ecKON LENbI0 B BUIE ABYX IOCIEIOBATEIBHO BKIKOYECHHBIX 0Tpe3koB MIIJI, Bropoi u3
KOTOPBIX MIPEJCTABISIET U3 ceOsl UeTBEPTHBOIHOBBIN TpaHCHOPMATOP

3aaHue JTUHEHHBIX XapaKTepUCTUK aKTUBHBIX AeMeHTOoB CBY B dopme GeccTpyKTypHBIX Moje-
JIEl X BOJHOBBIMH IIapaMeTpaMH paccesHus. JKcnopT napamerpos B npoekT CAIIP CBY. DkBuBaseHT-
HbIE CXEMBbI MOJIEBBIX TpaH3ucTopoB CBY B sinHeliHOM pexume (Ha MajioM curHaine). Bapuantel 3aianus
Y BBOJIa IIapaMeTPOB JIMHENHBIX YeTbipexnoatocHukos CBY. Busyanuzanus Ha nuarpamme Cmura.

Henunelinpie (OonplecurnanbHbie) 3kBuBaieHTHbIE cxeMbl FET 1 rerepocTpyKTypHBIX MOJEBBIX
TPaH3UCTOPOB, NOCTpoeHHBIX 0 GaAs u GaN TexHonOrNK
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Henuneiinbie (Oonpiiecurnanbabie) skBUBaeHTHBIE cXeMbl FET u reTepocTpyKTypHBIX MOJIEBBIX
TPaH3UCTOPOB, MOCTPOEHHBIX 0 GaAs u GaN TexXHOIOoTH1

Yeunurenn moutHoctH (YM) CBUY. DHeprernueckue mnapaMmeTpsl, xapakrepusytomme YM (Bbi-
xoaHast momHocTh, KITJ1). Kputepun HenmmHeHHOCTH.

Yeunurenn moutHoctH (YM) CBUY. DHeprernueckue mnapaMmeTpbl, xapakrepusytomme YM (Bbi-
xoaHast momHocTh, KITJ1). Kputepun HenmuHeHOCTH.

['padmueckoe mpeacTaBiIeHne OCHOBHBIX ApaMEeTPOB ycuinuTeneil MomHoctu cpeactsamu CAITP.

MonenupoBanne nzmepurtenbHoro Tpakra CBY B cpene CAIIP.

[TaccuBHBIE (PyHKIIMOHAIBHBIE JIEMEHTHI B ycTpoiictBa CBY. ®unbTpsl, HarpaBieHHbIE OTBETBH -
TEJH, JeIUTEIN MOIIIHOCTH, aTTEeHI0ATOPhI, (pa3oBpaIiaTey.

CBUY u ontuueckuit auana3onsl yacToT. Texuuka CBY. CoBpemennsie CAIIP CBY.

[TaccuBHBIC PYHKITMOHAIBHBIC dJIEMEHTHI M ycTpoiicTBa CBY. ®OunbTphl, HanpaBiIeHHBIC OTBETBH -
TEJIH, IeIIUTEN MOUTHOCTH, aTTEHI0ATOPHI, (ha30BpaIaTeIIu.

CBY u ontrueckuii nuana3zonbl yacToT. Texnuka CBY. CoBpemennbsie CAITP CBY

CpenctBa co3nanus npoektoB B cpeae CAIIP.

bazoBsie omniuu mpoekTa (BBOA, pEIaKTUPOBAHHUE, N3MEHEHHE).

I'padmueckue cpeacrsa otodpaxxkenust nuupopmanuu B cpene CAIIP CBU.

Mozenu nacCUBHBIX 3JIEMEHTOB C pacHpeeIeHHBIMU NTapaMeTpamMH pa3IMyHOro YPOBHs MpHOIH-
KEHUS K TOYHOMY ONMMCAHUIO (PU3UKH MX pabOThl C y4ETOM TEXHOJOTMH HX MOCIEIYIOIIEr0 MpOH3-
BozcTBa. [1010CKOBBIE 1 MUKPOIIOJIOCKOBBIE TUHUU

CpenctBa co3nanus npoektoB B cpeae CAIIP.

bazoBrwie oniuu mpoekTa (BBO, pelakTHpOBaHue, n3MeHeHue). [ paduyeckue cpeacTra oroopaxe-
Hust uapopmanuu B cpeae CAIIP CBY.

Mozenu macCUBHBIX JIEMEHTOB, CIIOCOOBI MX OMHCAHUS UM UACHTHU(PUKAIMM HAa YPOBHE DKBHBA-
JIEHTHBIX CXEM IIPU JMHENHOM MOJEIMPOBaHUU

MonenupoBanue ¢punsTpoB CBY Ha 35eMeHTax ¢ COCpeIOTOYCHHBIMU TTapameTpamu. Pacuer Hy-
JeBoro npubmxeHus. BappupoBanue napaMeTpoB U ONTUMH3ALINS

MonenupoBanue paboThl OJHOKACKaAHOTO JuHEeHHoTo yeunurens CBY

14.1.5. Tembl foMalIHKUX 3aaHUH

1) Yposuu mozaenuposanus npu pazpadborke CBY ycrpoiict. CoBpemennsie CAIIP CBY.

2) Opranuzanus u ctpykrypa CAIIP na npumepe ogHoro u3 coppemeHHbix nakeroB CAITP CBY.

3) CpenctBa coznanus npoektoB B cpeae CAIIP.

bazoBrsie oniuu mpoekTa (BBOA, pelakTHpOBaHue, u3MeHeHue). [ paduyeckue cpeactra oroopaxe-
Hust uapopmanuu B cpene CAIIP CBU.

4) Mopenu acCUBHBIX AJIEMEHTOB, CIIOCOOBI MX ONMHMCAHUS W WACHTH(UKAIIMA HA YPOBHE YKBHBA-
JICHTHBIX CXEM IIPU JJUHEHHOM MOJEIMPOBAHUY.

5) MogenupoBanue pmistpoB CBY Ha anmeMeHTax ¢ coCpeAoTOYEHHBIMH Mapamerpamu. Pacuer
HYJEeBOro npubmmkeHus. BappbupoBanue napaMeTpoB ¥ ONTUMHU3ALMSL.

6) Mozenu nmaccUBHBIX IEMEHTOB C paclpeie/eHHbIMU MTapaMeTpaMu pa3IMyHOr0 YPOBHSI MpH-
OMKeHHs K TOYHOMY ONUCAHUIO (U3UKU MX PAOOTHI C yYETOM TEXHOJIOTHH MX MOCIEIYIOLIEro Mpou3-
BOJIcTBA. [1010CKOBBIE U MUKPOIIOJIOCKOBBIE JIMHUU.

7) MonenupoBanue punstpoB CBY Ha snemeHTax ¢ pacnpeesieHHbIMU apamerpamu. [lepexon k
TOIOJIOTMYECKOMY TPEICTABICHUIO0 MUKPOIIOIOCKOBBIX (PHIIBTPOB.

8) Juarpamma Cmuta kak rpaduueckoe cpeacrso CAIIP CBY no3sossioniee npeoOpa3oBbIBaTh
napaMeTpsl OTpakeHus (paccesHusl) B UMIIEJAHCHYIO (MMMUTAHCHYI0) ¢popMy npezcTasieHus. Busyanu-
3alys [IpoLecca CONIACOBAHUS € UCIIOIb30BaHUEM Juarpammel CMHUTA.

9) [lonsiTe cormacoBaHws.

Kputepunu corsacoBanus 1o rnepenaBaeMoil MOITHOCTH, IIIyMY, MOLITHOCTH.

1. Ananutryeckoe pelieHue 3aJayu coriacoBaHus AByX umnenancoB Ha CBY s yucTo akTuB-
HBIX Harpy30K pa3HOW BEJIUYMHBI.

2. AHanuTHYECKOE pellIeHre 3a]aull COITIaCOBaHUs JABYX KOMILUIEKCHBIX umrnenaHcoB Ha CBY

Pemenune 3anaun 1. ¢ noMoIbI0 OTpe3Ka nepeaaroe JIMHAN

Pemienue 3agauu 2. ¢ UCIONB30BAHUEM MOJIENIN UACATIBHOTO COIVIACYIOIIETO YETHIPEXIIOIOCHUKA

Pemienue 3agaun coracoBaHust sl MOJIETIN aKTUBHOTO YETHIPEXIIOIIOCHUKA O6e3 00paTHOIl CBs3H,
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¢ rpaduyeckoil BU3yanu3aluei mporecca NpoeKTUPOBaHUS U pe3yibTaTa pacuera Ha auarpamme Cmura.

1. ®usnuaeckoii nemnbo ['-06paszHoii ctpykTypsl L, C

2. ®uzndeckoit nenbio I'-06pa3noii crpykrypst MILJI, C

3. ®usnueckoi neneto ['-o6pasznoit ctpykrypsl L, XXMITJI

4. ®uznueckoit nenbio [-00paszHoit crpykrypst MILI, XXMITJI

5. ®uU3MUeCcKON LENbO B BHIE ABYX IMOCIEI0BATEILHO BKIIOUEHHBIX 0Tpe3koB MILJI, Bropoil u3
KOTOPBIX MPEJCTaBIsIET U3 ce0sl YeTBEPTHBOIHOBBIN TpaHCHOPMATOD.

10) 3aanne TUHEHHBIX XapaKTEPUCTHK aKTUBHBIX 3J1eMeHTOB CBY B hopme GeccTpyKTYypHBIX MO-
JieJield UX BOJIHOBBIMU IapaMeTpaMu paccestHus. DkcnopT napamerpos B mpoekt CAIIP CBY. DxBusa-
JICHTHBIE CXeMbI TI0JIeBBIX TpaH3ucTopoB CBY B nuHeiHOM pexuMe (Ha MajioM curHaie). BapuaHThr 3a-
JIlaHUs ¥ BBOJIA ITapaMeTPOB JINHENHBIX yeTblpexnomnocHukoB CBY. Busyanusauus Ha quarpamme Cmura.

11) MonenupoBanue paboThl OJJHOKACKaIHOTO JIMHEHHOTO yeunurenst CBY

12) Henunetinbie (OonbpliecUrHaIbHBIE) SKBUBAJICHTHBIE cXeMbl FET 1 rerepocTpyKTypHBIX TOJIE-
BBbIX TPAH3UCTOPOB, NOCTPOoeHHBIX 10 GaAs u GaN TexHonornuu

13) Yeunurenn momHocTH (YM) CBY. DHeprernueckue mapaMeTphl, xapakTepusyoomme YM
(Brixonnas momuocts, KITJ[). Kpurepun nenuneitHocTu.

14) I'padmueckoe mpeacTaBICHUE OCHOBHBIX MapaMETPOB YCHJIMTENEH MOIIHOCTH CPEACTBAMU
CAIIP.

15) MonenmupoBanue usmepurenasnoro tpakta CBY B cpene CAIIP.

16) dyHKIMOHAIBHBIE IEMEHTHl n3MepuTenpHoro tpakra B makerax CAIIP CBY. IlaccuBHble
(byHKIIMOHAIBHBIE dJeMeHThl u ycTpoiictBa CBY. ®uibTpbl, HampaBlIeHHbIE OTBETBUTENH, ICTUTEIIH
MOIITHOCTH, aTTEHIOATOPHI, (ha30BpaIaTeIIH.

14.1.6. TembI pac4yeTHBIX padoT

1. Ananutryeckoe pelieHue 3aJayu coriacoBaHus 1ByX umnenancoB Ha CBY s yucTo akTuB-
HBIX Harpy30K pa3HOW BEJIUYMHBI.

2. AHanuTHYECKOE pelIeHUe 3a]aull COITIaCOBaHUs JABYX KOMILUIEKCHBIX umrnenaHcoB Ha CBY

Pemenune 3anaun 1. ¢ noMoIbI0 OTpe3Ka nepeaaroe JIMHAN

Pemenne 3anaum 2. ¢ MCIIONB30BAHUEM MOJIEIIN UACAIBHOTO COITIACYIOIIETO YETHIPEXIIOIOCHUKA

Pemienue 3agaun corsacoBaHust sl MOJIETN aKTUBHOTO YETBIPEXIIOIIOCHUKA O6€3 00paTHOIl CBs3H,
¢ rpaduyeckoil BU3yaau3aluei nmpouecca NpoeKTUPOBAHUS U pe3yibTaTa pacyera Ha auarpamme Cmura.

1. ®usnueckoit uemnsto I'-06pasnoii crpyktypsl L, C

2. ®usnyeckoit nensto I'-o0paznoii crpykrypst MILJI, C

3. ®usnyeckoii nensto I'-006paznoii ctpykrypsl L, XXMILJI

4. ®uznueckoii nenwio I'-006paznoii crpykrypst MILUI, XXMILI

5. OU3NYECKON LIETBbIO0 B BUJE ABYX IIOCIIEIOBATEIILHO BKIKOYEHHBIX 0Tpe3koB MIILJI, Bropon u3
KOTOPBIX IPEICTABIISAET U3 ce0sl YeTBEPTHBOJIIHOBBIN TpaHCPOpMAaTop.

14.1.7. Tembl 1a60paTOpHBIX padoT

HccnenoBanne XapakTEpUCTUK MHUKPOIOJIOCKOBBIX TPEXACIHOCIBHBIX HAIpPAaBICHHBIX OTBETBH-
TeJIel pa3IMYHbIX KOHCTPYKIIMI CpeICTBAMU YHUCICHHOTO MosienupoBanus B cpeae CAIIP.

Atrentoarop CBY, dazospamarens CBY Ha 0CHOBE TpexIeNUOEIEHOTO HAMPABICHHOTO OTBETBH -
TeJIsl Ha CBA3AHHBIX JTUHUX. McciieoBanre XapakTepuCTUK MPU YUCICHHOM MOJICIHPOBAHHH.

[Tomyuenue Habopa OJHO M JIBYXYACTOTHBIX HEITMHEHHBIX XapaKTEPUCTHK ITOJIEBOTO TPAH3UCTOPA
CBU B pa3nuuHbIX pekuMax paboThl MOCIEAHETO MO MOCTOSHHOMY TOKY U IO Harpyske. B ¢opme uuc-
JIEHHOTO PKCIEPUMEHTA.

Yeunurens MmomHoct CBY. MccnenoBanue SHEPreTHYECKUX XapaKTEPUCTUK U HEJTMHEUHBIX HC-
KaKEHUH.

14.1.8. Bonpocsl 1nddepeHIIUPOBAHHOTO 3a4eTa
1) Aunanazon yactor CBY u mukpoBonHoBbIil. Knaccudukarus.
2) Ilo xakoMy NpHM3HAKy pa3TpaHUYMBAIOTCA COCPEAOTOYEHHBIE M PACHPEICIICHHBIE JIEMEHTHI
CBUY cxem.
3) IlepBuuHbIe TapaMeTpbl OJMHOUYHBIX U MHOTOCBSI3aHHBIX MTOJIOCKOBBIX JTMHUH.
4) Knaccuueckuie 1 BOJIHOBbIE MaTpUYHbIE MTapaMETPhl YETHIPEXIIOIIOCHUKOB U, B 001IeM ciyyae,
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MHoronoocHrukos CBY.

5) CornacoBanue. Kputepuu coriiacoBaHusl.

6) Jlnarpamma CMuTa 1 €€ BO3MOXKHOCTHU 10 OTOOPaKEHUIO HHPOPMAIIUH B TIPOLIECCE MPOESKTUPO -
BaHUs YCUJIUTENEH M0 KPUTEPUSIM COTJIACOBAHUS

7) Onpenenenne kodhHUIMeHTa OTPAKESHUS

8) IIpenensr n3meHeHUs KOG UITMEHTA OTPAKCHHS

9) Onpenenenue koddduimenTa crosael BonHsI o Hanpsbkenuto (KCBH)

10) ITpenensr m3menenus KCBH

11) Tpanchopmupyrole cBOCTBa OTpe3Ka YeTBEPTHBOJIHOBOTO OTPE3Ka JITUHHOMN TUHUN

12) Anamutndeckas cBsizb KCBH u koaddunmenTa orpaxeHus.

13) Hcnonb3oBanue TpaHCPOPMHUPYIOIIUX CBOMCTB YETBEPTHBOIHOBOIO OTPE3Ka JIMHHOMN JTMHUU
B MH)XKCHEPHBIX PEHICHUSX.

-JlJ1 cornacoBaHusl aKTUBHBIX COITPOTUBJIEHUI

-Jls1s opranuzanuu nuTaHusa akTUBHBIX cxem CBY.

14) 3amaua u KpUTEPHH COTTIACOBAHMS HA MAKCUMYM KOX(QPHUIIMEHTA Mepeaaunt

15) 3amavya u KpUTEpUHU COTIIACOBAaHUS HA MUHIMYM KO3 (UIMEHTA IITymMa

16) 3agaya ¥ KpUTEPUHN COTIIACOBAHNS HA MAKCUMYM BBIXOJHON MOIIHOCTH

17) IIpuHtumn u mporeaypa CorjacoBaHMs KOMIUIEKCHOTO uMrieianca ¢ S0 OMHBIM TPakToM (Qu3n-
yeckoi nenbio [-06pa3noii ctpykrypsl L, C ¢ rpaduueckoit muoctpanueit Ha auarpamme Cmura.

18) [IpuHtum 1 mporeaypa CorjacoBaHMs KOMIUIEKCHOTO uMrieianca ¢ S0 OMHBIM TPakToM (Qu3n-
yeckoil uenbio [-o06paznoii ctpykrypsl MILJL, C ¢ rpadudeckoii mwroctparueid Ha quarpamMmme Cmura.

19) [Ipuntun 1 mporeaypa CorjacoBaHMs KOMIUIEKCHOTO uMrieianca ¢ S0 OMHBIM TPakToM (Qu3n-
yeckoil 1emnbto ['-00pasnoii crpykrypsl L, XXMILJI ¢ rpaduueckoit nimocTpanueil Ha auarpamme Cmu-
Ta.

20) ITpuHIUI ¥ IpoLIeypa COTMIAaCOBAHUS KOMILIEKCHOTO UMIieanca ¢ S0 OMHBIM TPakToOM (pu3H-
yeckoi nemnbio [-o6pasnoit crpykrypsr MITJI, XXMIIJI ¢ rpaduueckoit nutrocTpalueii Ha auarpamme
Cwmura.

21) [IpuHnum u mporeaypa CorjaacoBaHms KOMIUIEKCHOTO uMrenanca ¢ 50 OMHBIM TPakToOM (PpU3H-
YECKOM LIETBI0 B BUJIE JIBYX NOCJEAOBATEIBHO BKIIFOUEHHBIX 0Tpe3koB MIIJI, BTopoi U3 KOTOpBIX mpen-
CTaBJIsieT cOO0M YETBEPTHBOIHOBBIN TpaHCchopMaTop.

22) Henuneiinbie (00bIIeCUTHANIbHEIE) SKBUBAJIGHTHBIE cXeMbl FET 1 rerepocTpyKTypHBIX MoJie-
BBIX TPAH3UCTOPOB, MOCTPOEHHBIX MO0 GaAs n GaN TeXHOJOTHH.

23) Yeunurenu momuoctu (YM) CBY.

24) DHepreTudecKue napameTpsl, Xxapakrepusyromue YM (Boixognas momtaocts, KI1JT).

25) Kpurepun HETMHENHOCTH.

26) I'padmueckoe mpeacTaBICHUE OCHOBHBIX IMAapaMETPOB YCHIIMTENICH MOIIMHOCTH CPEJICTBAMH
CAIIP BO BpeMEHHOW U YaCTOTHOM 00JIACTSIX.

27) I'padbmueckoe mpeacTaBICHUE OCHOBHBIX IMAapaMETPOB YCHIIMTENICH MOIIMHOCTH CPEJICTBAMH
CAIIP npu nByX4aCTOTHOM BO3JEHCTBUHU.

28) I'padmueckoe mpeacTaBICHUE OCHOBHBIX IMAapaMETPOB YCHIIMTENICH MOIIMHOCTH CPEIICTBAMH
CAIIP npu 01HOYaCTOTHOM BO3JI€HCTBUM.

14.1.9. Tembl camocTOATENBHBIX PA0OT

— MopenupoBanue paboThl 0JTHOKACKAIHOTO JIMHEHHOTOo yemnutens CBY

— Cpencta coznanus npoextoB B cpene CAIIP.

— bazoBele omnmuu npoekTa (BBOJ, peIaKTUPOBAHUE, H3MEHEHHE).

— I'paduueckue cpenctBa orodpaxkenus napopmannu B cpene CAITP CBY.

— Mogenu nacCUBHBIX 3JIEMEHTOB C paclpeeIeHHbIMU ITapaMeTpaMu Pa3IMyHOrO YPOBHS MPHU-
OMDKEeHUsT K TOYHOMY OMHMCAHUI0 (PU3UKHU UX PAOOTHI C YYETOM TEXHOJOTHHU UX MOCIECIYIOIIETO MPOU3-
BoJicTBA. [1010CKOBBIE U MUKPOIIOIOCKOBBIE TIMHUHI

— Cpencta coznanus poektoB B cpene CAIIP.

— ba3zoBble onun npoexTa (BBOI, peAaKTUpOBaHKe, U3MeHeHue). | paguueckue cpeacra 0To0-
paxenus uapopmanuu B cpeae CAITP CBY.

— Monenu nacCUBHBIX 3JIEMEHTOB, CIIOCOOBI UX ONMUCAHUS U UACHTU(UKAIIMA Ha YPOBHE SKBH -
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BaJICHTHBIX CXEM IIPU JMHEUHOM MOAEIUPOBAHUU

— MopnenupoBanue GpuibTpoB CBY Ha ayeMeHTax ¢ cocpenoTOueHHBIMU TTapaMeTpamu. Pacuer
HyJIeBOro npubnrxenus. BappupoBanue napaMeTpoB U ONTUMHU3ALNS

— Mogenuposanue punsrpoB CBUY Ha snemeHTax ¢ pacnpeneneHHbiME Mapametpamu. [lepexon
K TOTIOJIOTMYECKOMY MPEACTABICHUIO0 MUKPOIIOJIOCKOBBIX (PHIIBTPOB

— Jlmarpamma Cmuta kak rpaduueckoe cpeactso CAIIP CBY, no3Bostomiee npeoOpa3oBbIBATH
napaMeTpbl OTpaKeHUs (paccestHrs) B UMIENAHCHYIO (MMMHUTAHCHYIO) hopMy TpeacTaBieHus. Busyanu-
3a1Ms IpoLecca COrIacOBaHUs ¢ UCIOJb30BAHUEM AUarpaMmmbl CMuUTA.

— IlonATHe coracoBaHusl.

— Kpurepuu cornacoBanus no nepegaBaeMoil MOIIHOCTH, IITyMY, MOLTHOCTH.

— 1. AmanuTuueckoe peleHne 3aa4un CorliacoBaHus AByX ummnenancoB Ha CBY nns yucro ak-
TUBHBIX HAarpy30K pa3HOH BEJINYUHBI.

— 2. AHanuTHYeCcKOe peuIeHue 3aJ1a4i COIJIacOBaHMs ABYX KOMIUIEKCHBIX UMIie1ancoB Ha CBY

— Pemenue 3amaun 1. ¢ moMoLIBIO OTpE3Ka NEepeAAOIIEN JIMHUN

— Pemenue 3amaun 2. ¢ UCNONB30BAHUEM MOJIENIN UCAIBHOTO COIVIACYIOIIETO YEThIPEXIIOIOC-
HUKa

— Pemenue 3ama4un coriacoBaHusl ISl MOJIENIM aKTHBHOTO YETHIPEXIOMIOCHUKA 0e3 oOpaTHOM
CBsI3H, C TpaduuecKol BU3yaau3aluel mpolecca MPOeKTUPOBAaHUS U pe3ysbTaTa pacuera Ha Juarpamme
Cwmura.

— 1. ®usnueckoit nienwio [-06paznoit ctpykrypsl L, C

— 2. ®usnueckoit nienwio [-06paznoit ctpykrypst MITJI, C

— 3. ®usnyeckoii nensio ['-006paznoii ctpykrypsl L, XXMILI

— 4. ®dusnyeckoii nensio I'-006paznoii ctpykrypst MITIL, XXMITJI

— 5. ®u3nyecKo LENnb0 B BUJIE JBYX IMOCIEI0BATEILHO BKIIOYEHHBIX 0Tpe3koB MILJI, Bropoii
U3 KOTOPBIX MPEJCTABISIET U3 ce0sl YeTBEPTHBOIIHOBBIN TpaHchopMaTop

— 3ajaHue JMHEWHBIX XapaKTEPUCTUK akTHBHBIX 31eMeHTOB CBU B (opme OGeccTpyKTypHBIX
MOJIEJIe X BOJHOBBIMU MapamMeTpaMu paccesHus. DkcrnopT napametpoB B npoekT CAIIP CBY. DkBuBa-
JICHTHBIE CXEMBbI NTOJIEBBIX TpaH3ucTopoB CBY B nuHeitHOM pexumMe (Ha ManoMm curHaie). BapuanTsl 3a-
JIaHUs 1 BBOJA MApaMETPOB JIMHEHHBIX YeThlpexnoatocHUkoB CBY. Busyanuzanuus va nuarpamme CMura.

— Henunelinple (OonpliecurHanabHble) SKBUBaNIeHTHbIE cxeMbl FET 1 retepocTpyKTypHBIX MO-
JIEBBIX TPAH3UCTOPOB, MOCTPOeHHBIX 10 GaAs u GaN TexHoJorun

— Henuneiinpie (OonbiecurHangbHbie) sKkBUBaNieHTHBIE cxeMbl FET u rerepocTpyKTypHBIX TMO-
JIEBBIX TPAH3UCTOPOB, MOCTPOeHHBIX 10 GaAs u GaN TexHoJorun

—  Yowmrenu momHoctd (YM) CBY. DHeprerndeckue napameTpsl, Xapakrepusyromue YM
(Boixognas mourHocts, KI1JI). Kpurepuu HennHeHHOCTH.

—  Yeunurenu momHoctH (YM) CBY. DHepretnueckue napaMmerpsl, XapakTepusyromme YM
(Boixognas mourHocts, KILJI). Kpurepun HenuHeHHOCTH.

— I'paduueckoe npencraBieHHe OCHOBHBIX MAapaMETPOB YCWIUTENEH MOIIHOCTH CPEICTBAMH
CAIIP.

— Mogenuposanue uzmepurensHoro Tpakra CBY B cpene CAITP.

— IlaccuBHble pyHKIIMOHANBHBIE 1eMEHTHI U ycTpoiicTBa CBY. ®uibTphl, HarpaBieHHbIE OT-
BETBUTEIH, AETUTEIN MOIIHOCTH, aTTEHIOATOPHI, (ha30BpallaTeu.

— CBY u ontnueckuii nuana3zonsl yactoT. Texunka CBY. CoBpemennsie CAITP CBY.

— TlaccuBHble GyHKIIMOHATBHBIE 3JIEMEHTHI B ycTpoiicTBa CBY. ®uibTphl, HalpaBIeHHBIE OT-
BETBUTEJH, JCIUTEIN MOIHOCTH, aTTEHIOATOPHI, (ha30BpallaTelu.

— CBY u ontuueckuii quanas3onsl yactoT. Texuuka CBY. CoBpemennsie CAIIP CBY

—  OyHKIMOHAIBHBIE AJIEMEHTHI U3MEPUTENbHOTO TpakTa B makerax CAIIP CBY

— MogenupoBanue TEXHOIOTUYECKUX MPOIecCOB U Mprubopos ontuyeckoro u CBY auamnazoHos
4acTOT CpeJICTBaMU criennanu3npoBanHeix CAITP

— HM3mepenue napametpoB CBY 351eMEHTOB M yCTPONCTB M UCIOJIb30BAaHUE PE3YyJIbTaTOB M3MeE-
penwuii B CAIIP npu npoextrpoBaHny PyHKIMOHAIBHBIX y3JI0B.

— Cpencta coznanus mpoektoB B cpene CAIIP.
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— bazoBeie onmmu npoekTa (BBOI, peaakTupoBanue, nameHenue). ['padguueckue cpeacrsa otod-
paxxenus: napopmaru B cpeae CAITP CBY.
—  YposHu moxaenupoBanus npu pazpadorke CBY yctporict. CoBpemennsie CAITP CBY.

14.2. TpeOoBaHuA K OLIEHOYHBIM MATEPHUAJIAM JISl JIUI] C OTPAHNYEHHBIMHA BO3MOKHOCTAMMU
310pOBbS1 1 HHBAJIHU/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M MHBAIUIOB MPEIyCMOTPEHBI TOTOTHH -
TEJIbHBIE OLIEHOYHbIE MaTepUalIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlonmonHUTENbHBIE MaTepHallbl OLIEHUBAHUS ISl JIUI[ C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU
310POBbsI 1 MHBAIUIOB

Kareropuu Buibl 10MOMHUTEIBHBIX OLEHOYHBIX @DopMbI KOHTPOJISI U OLIEHKU
00y4JaroLIXCs MaTepuaoB pe3ynbTaToB 00y4eHus

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

C HapymeHHIMHU
ciyxa

[IpenMy1ieCTBEHHO MMChMEHHAS
IIPOBEPKaA

C mapymenusmu | CobecenoBanue o Borpocam K 3auery, | [IpenmyIiecTBeHHO yCTHas IpOBEpKa

3peHus ONpoC M0 TEPMUHAM (MHIUBUYaJIbHO)
C HapymieHusiMu Pelienne AMCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOIbHBIC PaOOTHI, MUCbMEHHbIE | [IpenMyInecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSITeNIbHBIE PAa0OTHI, BOIIPOCHI K MeToAamMu
amnrapara 3a4eTy
C orpannuenusiMu 1o | TecTbl, MUChbMEHHBIE CAMOCTOATEIbHBIE [IpenmyiiecTBEHHO POBEPKA
o0IIeMe TUITUHCKUM paboThI, BOMIPOCHI K 3a4ETy, METOZaMU UCXOIS U3 COCTOSIHUSA
MOKAa3aHUSIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00y4aromerocsi Ha MOMEHT MPOBEPKHU

14.3. Meroauuyeckne peKOMEHIAUMH M0 OLEHOYHBIM MAaTePHAJIaM JJIf JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

Jns nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbSl M1 MHBAJIMJOB IpPEIyCMaTpUBAETCSA J10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLICHOUYHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHou (opme;

- B [e4aTHOU (hopMe C YBETUUECHHBIM LIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM UTEHHUSI ACCUCTEHTOM 3aJIaHUS BCIIYX;

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOIF30BAaHUEM CYpPIOTIEPEBOIA.

Jlumiam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3[I0POBBS U MHBATUAAM YBEITUYMBACTCA BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKMX 00y4aroImuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Hasi opMa MpeoCTaBICHUS OTBETOB Ha 3aJ]aHUs, 2 UMEHHO:

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HaOOp OTBETOB C UCIIOJIH30BAHHEM YCIIYT ACCUCTEHTA;

- IIPEJICTaBICHUE OTBETOB YCTHO.

[Tpouenypa oneHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OIPAaHUYEHHBIMH BO3MOXHOCTSIMU 3710PO-
BbSl 1 MHBAIHJIOB 10 AWCIMILIMHE MPEAyCMaTPpUBAET MpeAocTaBieHne nHdopmanuu B popMax, aaanTtu-
POBaHHBIX K OIrPaHUYCHUAM HUX 310POBbA U BOCIIPUATHA I/IH(bOpMaHI/II/IZ

JLais1 I ¢ HAPYIIeHUSIMU 3PeHUsI:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (hopMe yBETUISHHBIM MIPUPTOM.

JIJist JiM1l ¢ HAPYIIEHUsIMU CJIyXa:

- B (hopMe AIIEeKTPOHHOTO TIOKYMEHTA;

- B Ie4aTHOU hopme.

JlJis1 JINI ¢ HAPYIIEHUSIMU ONIOPHO-ABUIaTeIbLHOI0 aANNapara:

- B (hopMe FJIEeKTPOHHOTO IOKYMEHTA;
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- B Ie4aTHOU hopme.
HpI/I HeO6XOI[I/IMOCTI/I JJIg JIAL € OTrpaHUYCHHBIMUA BO3MOKHOCTAMMU 34J0POBbA U UHBAJIMJ0B IIPOIC-
Jypa OLICHUBAHHS PE3Y/IbTATOB O0YUCHHUSI MOXKET IIPOBOIUTHCS B HECKOJIBKO ITAIOB.
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