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

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)
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‘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

CucreMbl aBTOMATH3HPOBAHHOIO IPOCKTHPOBAHNS U TEXHOJIOTHS CBEPXBbBICOKOYACTOTHBIX
YCTPOMCTB

YpoBeHs 00pa3oBaHus: BbICcIee 00pa3oBaHue - 0aKkaaaBpuaT

Hanpasnenue noaroroBku / cnenuanbHocTh: 11.03.03 KoncTpyupoBanue M TeXHOJIOTHS 3JIeKTPOHHBIX
cpelacTB

HanpasnenHocts (mpo¢uns) / cienpanu3anys: IIpoekTupoBaHue U TEXHOJOTHS PaJAN03JeKTPOHHBIX
cpelcTB

®opma o0ydeHus: OUHaA

@akynpreT: PK®, PagnokoHCTPYKTOPCKHHA (PaKyJIbTET

Kagenpa: KUIIP, Kageapa koHCTpyHpOBaHUs U IPOM3BOACTBA PaHOANINAPATYPbI

Kypc: 4

Cemectp: 7

YueOnsrit man Habopa 2018 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunpsl yaeOHOI A€ATEIBHOCTH 7 cemecTp Bcero Enununner
1 Jleknuu 18 18 4acoB
2 [IpakTrueckue 3aHATHA 18 18 4acoB
3 Bcero aynutopHbIX 3aHATHI 36 36 4acoB
4 CamocrosiTenbHas paboTa 72 72 4acoB
5 Bcero (6e3 sx3amena) 108 108 4acoB
6 ITonroroBka u cgada sK3aMeHa 36 36 JacoB
7 OO0m1as Tpy10eMKOCTh 144 144 JacoB
4.0 4.0 3.E.

Ok3ameH: 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

Hucuunnuna «CucteMbl aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHUS U TEXHOJIOTUSI CBEPXBBICOKOUA-
crotHbIX ycrpoiictBy (Bb1.B.JIB.3.2) otHOCUTCS K Oiioky 1 (BapuaTHBHAsI 4acTh).

[TpenmiecTBYIOUMMHI AUCHUIUTMHAMHU, (HOPMHUPYIOIIUMHU HayalbHbIC 3HAHUS, SABIsiIoTCs: MHTe-
rpajbHbIE YCTPOMCTBA PaiuOdIEKTPOHUKH, MaTepuanbl M1 KOMIIOHEHTHI IEKTPOHHBIX CpeicTB, MeTporo-
T'Usl U TEXHUYECKUE u3MepeHuss, OCHOBbI KOHCTPYUPOBAHUS 3JEKTPOHHBIX CpeACcTB, OCHOBBI PaIMOAIIEK-
TpOHUKH, CXEMO- U CUCTEMOTEXHHKA JIEKTPOHHBIX CPEICTB, T€OPETUUECKUE OCHOBBI 3JIEKTPOTEXHUKH,
TexHuueckast 3MeKTpoAMHAMKKa, TeXHOJIOrus MPOU3BOACTBA 3JIEKTPOHHBIX cpencTB, dusnyeckue OCHO-
Bbl MUKPO- U HAHO3JIEKTPOHUKHU.

[locnenyromuMyU TUCUMIUIMHAMU SIBISIOTCA: ABTOMAaTU3MPOBAHHOE MPOEKTUPOBAHHUE SIIEKTPOH-
HBIX CPEJICTB.

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;

— JIK-1 crnocoOGHOCTBIO MOJIETUPOBATh OOBEKTHI U MPOLIECCHI, UCIIOb3Yysl CTAaHAAPTHBIC MAaKEThI
aBTOMAaTU3UPOBAHHOTO IPOEKTUPOBAHUS U MCCIIEA0BAHUS;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00YyJaOLIUICs TOJKEH:

— 3HATh BO3MOYKHOCTH OCHOBHBIX coBpeMeHHbIX nakeToB CAIIP CBY ycrpolicTB npu Moaenu-
POBAaHUU Ha YPOBHE MPUOOPOB, TEXHOJIOTUN U CXEMOTEXHHUKH.

— YMeThb OpUEHTHUPOBATHCS B COBPEMEHHBIX TEXHOJIOTHAX pa3paboTku U moxaenupoBanus CBY
TexHUKH cpeactBamu CAIIP

—  BJAaJeTh 3HAHUSAMM, O3BOJSAIONIMMHU UcTob30BaTh CAIIP nipu MoaennmpoBaHuU 3JIEMEHTOB U
y3710B 1 Moxyiei CBY ycTpoicTs.

4. O0beM JMCHUIIMHBI M BU/IbI y4eOHOH padoTbl
OO01ast TpyI0EMKOCTb JUCHUIUINHBI cocTaBisieT 4.0 3aueTHBIX eIMHMILIbI U IIPECcTaBIeHa B Ta0uu -

ed.l.

%a@mua 4.1 — TpynoeMKOCTh JUCUUILIMHBI

Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl

7 cemecTp

AynuTopHble 3aHATUSA (BCETO) 36 36
Jlexknuu 18 18
[IpakTiueckue 3aHATHS 18 18
CamocTosiTenbHas paboTa (Bcero) 72 72
CamocTosTenpbHOE H3ydeHne TeM (BOIIPOCOB) 12 12
TEOPETUUECKON YacTH Kypca
IToaroroBka K NpakTUYECKUM 3aHATUAM, CEMUHApaM 60 60
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Bcero (0e3 ax3ameHa) 108 108
[ToaroroBka u ciava sK3aMeHa 36 36
OO01mast Tpy1I0eMKOCTb, 4 144 144
3aueTHpie EanHnIie 4.0 4.0

5. Conepxanne TUCUMIIIIHMHBI

5.1. Pazaesbl IMCHUIIIMHLI M BUABI 3AHATHI
Paznensl AMCUMITITMHBL U BUABI 3aHATUI NpUBEICHBI B Tabmwuie 5.1.
Taommua 5.1 — Pa3mensl AUCIUIUINHBI U BUABI 3aHATHH

—~ o}
™ 2l 2 g 2 £
3 = < g 3 o
r S s A 2 0
Ha3Banus pa3nenoB IUCHUTIIIUHBL i © o, o 2 2 =
= = = s 0 z g
Q. < O 0 =
= © M8 & £
7 cemecTp
1 CBY u onTHduecKuii [rana3oHbl YacTOT. 2 4 10 16 OIIK-7, IIK-1
Texnnka CBY. CoBpemennnie CAITP CBY.
2 Mopaenu nunuii nepenaun CBY B CAIIP. 2 4 10 16 OIIK-7, TIK-1
3 CucteMbl MapaMeTPOB U YUCIIEHHBIE METO- 2 1 10 13 OIIK-7, IIK-1
JIbl JIMHEHHOTO MozenrpoBanuss CBY
yctpoiictB. [Tapamerpsl paccesHus.
4 JIuHelHbIe 1 HETUHENHBIE MOJEIIN aKTUB- 4 6 18 28 OIIK-7, TIK-1
HBIX 371eMeHTOB B coctaBe CBY ycTpoiicTB
ucnoisib3yeMblie B coBpemeHHbIX CAIIP.
5 MogenupoBanue GyHKIIMOHATBHBIX 4 2 12 18 OIIK-7, TTIK-1
yctpoiicte CBY B makeTe COBpeMEHHOM
CAIIP
6 MopenupoBaHle TEXHOJIOTHUECKUX MPOIeC- 2 0 4 6 OIIK-7, ITK-1
coB u ipudopoB ontudeckoro u CBY nuana-
30HOB YaCTOT CPEJICTBAMHU CIICIHAIU3UPOBAH-
Hbix CAIIP.
7 Nzmepenue napamerpoB CBY sreMeHTOB u 2 1 8 11 OIIK-7, ITK-1
YCTPOWCTB M UCTIOIH30BAHUE PE3YIBTATOB U3-
Mepennid B CAIIP npu npoektupoBaHuu
(YHKIIMOHATIBHBIX Y3JI0B.
HWroro 3a cemectp 18 18 72 108
Hroro 18 18 72 108
5.2. Conep:xanue pa3aesioB TMCUUILIMHBI (110 JEKIHSIM)
ConeprkaHue pa3iesoB TUCIUILIAH (TI0 JICKIHSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmuna 5.2 — CoaeprkaHue pasieiaoB JUCIUILIMH (TI0 JISKIIHIM)
3 z £
2 > 5
% S5
HazBanus pa3znenos ConeprkaHue pas3ienoB JUCIUILIUHBI 110 JIEKIHUIM z 7 &5
o E
X 2 3
e <
= S
7 cemecTp
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1 CBY u ontuyeckuit Huamnazon CBY. Texuunka BU u CBY ycTpoiicTB. OIIK-7
JTMara3oHbl YacToT. OcHoBHbI€ NIOHATHUSA U onipenenenus. Kpatkue cene-
Texnuka CBY. HHUSI U3 UCTOPUU PA3BUTHS. YPOBHU MOACIMPOBAHUS
Cospemennbie CAIIP npu pazpadborke CBY ycrpoiictB. CoBpeMeHHbIE
CB4. CAIIP CBU.
Hroro
2 Mogenu 1uHui OnuHOYHBIE U MHOTOIIPOBO/IHBIE CBSI3aHHbBIE JIMHUU. OIIK-7
nepenaun CBY B CAIIP. |Tenerpadusie ypaBHenus.IlepBuunbie napaMeTphl.
Bonnosoe conportusienue. Koadduuent orpaxe-
Hus. KoaddunmenT crosiueid BOJIHBI.
Hroro
3 Cuctembl napameTpoB U | Kimaccuueckue v BOTHOBBIE CUCTEMBI TapaMEeTPOB JIU- OIIK-7
YUCJICHHBIE METO/IbI HEHHBIX YETHIPEXIIOIIFOCHUKOB U BOCHBMUITOJIIOCHUKOB
JIMHEWHOTO CBY.YucneHHbie METOABI PEUICHUS] DJICKTPOIUHAMM-
monenupoBanust CBY YECKHUX 3a/1a4 JJIsl JIMHENHBIX 1ene. [TapameTps pac-
yctpoiicTs. [lapametpsl | cestHUS UX GUBNYECKUN CMBICT, BO3MOKHOCTH H3Me-
paccesiHusl. PEHUS U UCIIOJIb30BaHUs IIPU MOJIEIMPOBAHUH B ITaKe-
tax CAIIP CBY.
Hroro
4 JIuneitnble U CoBpeMeHHbIE apCeHU U HUTPH/L TAJUIMEBBIE TI0JIE- OIIK-7
HEJIMHEHHBIE MOJEIIN BbI€ TpaH3ucTopkl ¢ 6apbepoM lorTku. ['erepocTpyk-
AKTHUBHBIX 3JIEMEHTOB B | TYPHBIE MOJIEBBIE TPAH3UCTOPHI C BHICOKOW MO/IBHXK-
coctaBe CBY ycTpOoHCTB |HOCTBIO AJIEKTPOHOB.I eTepoOunosipHbIe TPaH3UCTO-
HCIIOJIb3YEMBIE B pel.ManiocurHanbHble U HeNMMHENHbIEe Mojend. [lapa-
coBpeMeHHbIX CAIIP. METpPBI IOCTOSTHHOTO TOKA. JINHETHbIE U HETMHENHBIE
XapaKTePUCTUKHU.
Hroro
5 MogaenupoBaHue Jluneitnpie manomymsimue yeunurenu CBY.JIuneit- OIIK-7
(hYHKIIMOHATBHBIX HbIE U HeJMHEHbIe ycrnuTenu momiHoctu CBY Cxe-
yctporictB CBY B makere |MOTEXHHKA, MOACTUPOBAHUE TEXHOJIOTHUECKUE U
coBpemenHoit CAITP KOHCTPYKTHUBHBIE peaau3aiiu YTIpaBIgoIue yCTpoil-
ctBa CBY:arteHtoatopsl, (pazoBpaiiatesu, nepexiito-
yatenu.Jlenurenu u cymmatopsl CBY.®unstpsr CBY.
Hroro
6 MonenupoBaHnue [TpuGOpHO-TEXHOIOTHYECKOE MOJCTUPOBAHNE, UITH OIIK-7
TEXHOJIOTUYECKUX TCAD (Technology Com-puter Aided Design). ITaker
MPOLIECCOB ¥ MPUOOPOB | MPUKIIAJAHBIX MPOTPAMMHBIX HHCTPYMEHTOB, TIO3BOJISI-
ontrueckoro u CBY FOIIUAX OCYIIECTBISITh MHOTOMEPHOE MOJIEITMPOBAHUE
JIMAna30HOB YaCcTOT MHTETPAIbHBIX MOJYTPOBOJIHUKOBBIX CTPYKTYp, UC-
CpeIaCTBaMH MOJIB3YSI B KQUeCTBE UCXOAHOM MH(pOpMaLuu onuca-
CHeUaTU3UPOBAHHBIX HUE TEXHOJOTUYECKOr0 MpoIiecca UX U3rOTOBICHMUS
CAIIP. Hroro
7 U3mepenue napaMeTpoB | [[puHIMIIBI M CXEMBI U3MEPEHUN TAPAMETPOB LETIEH 1 OIIK-7

CBUY s1emMeHTOB U
YCTPOWCTB U
HCIIOJIb30BaHUE
pe3yAbTaTOB U3MEPEHUI B
CAIIP nipu
MPOEKTUPOBAHUU

curHaioB CBY. CoBpeMeHHbIE TPHOOPHI TSl H3MEpe-
HUSA ITapaMeTPOB pPacCEsTHUS, IITyMa, MOIIIHOCTH dJIe-
MeHTOB 1 yctpoiictB CBY.CoBpeMeHHbIE TPHOOPHI
M3MEpPEHUsI MapaMeTpOB CUTHAIOB. B TOM umcie pas-
paborannsie B TYCYPE u HUM COC.

HUroro
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(YHKIIMOHATBHBIX Y3JIOB.

Uroro 3a cemectp 18

5.3. Pa3nenbl JMCHMILVIMHBI M MEKIMCUMIUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (PeAbl Ty IIUMH)
U o0ecnieyBaeMbIMH (IOCJIEAYIONIUMH) TUCHHILIHHAMU
Paznmenpl TUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIIUMH) U
obecrnieunBaeMbpIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEICTAaBICHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3nenbl IUCIUTUTMHBI B MeXANCIUILTNHAPHBIC CBSI3U

Ne paznenoB gaHHOM IUCHUIUIMHBL, IS KOTOPBIX HEOOXOAUMO
HayMeHOBAHHE TUCLUILIHH M3ydeHre 00ecreurBaroIuX U 00eCeYBaeMbIX JUCIUILTUH
1 2 3 4 5 6 7
[IpeamecTByromue TUCHUTIIUHBI
1 UnrerpanbHble ycTpoiicTBa pa- n
JINO3JIEKTPOHUKH
2 Marepuaisl 1 KOMIIOHEHTBHI 3JIEK- n n n
TPOHHBIX CPEJICTB
3 MeTtpoJiorusi ¥ TEXHUYECKHUE U3- "
MepeHus
4 OcHOBBI KOHCTPYUPOBaHMUSI JJIEK- n n
TPOHHBIX CPEJICTB
5 OCHOBBI PAIUOANEKTPOHUKHI + +
6 CxeMO- U CUCTEMOTEXHHUKA JJIEK- n n .
TPOHHBIX CPEJICTB
7 TeopeTnyeckue OCHOBBI AJIEKTPO- n
TEXHUKU
8 TexHuueckas >EeKTPOIMHAMUKA + + + +
9 TexHonorus Npou3BOACTBA AJICK- n
TPOHHBIX CPEJICTB
10 ®uznyeckre 0OCHOBBI MUKPO- U n n
HAHORJIEKTPOHUKH
[Tocnenyromue TUCUUTUTHHBI

1 ABTOMaTHU3MPOBAHHOE MTPOEKTUPO-

P P p + + + + + + +
BaHUE AJIEKTPOHHBIX CPEACTB

5.4. CooTBeTcTBHE KOMIIETCHUM I, JopMHUpyeMbIX IPH M3YYEHUH AUCHHUILIUHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (HOPMUPYEMBIX MPH H3yYECHUH AUCIUIUIMHBI, W BHJOB 3aHATUN
MPEICTaBICHO B Tabmmiie 5.4.
Tabmuna 5.4 — CoOTBETCTBUE KOMIIETEHIUH, (POPMUPYEMBIX MIPH U3YUYEHUH TUCIUILTAHBI, U BUIOB 3aHS -
TN

Bunwl 3agstuin

@DOpMBI KOHTPOJIA

Komnerenuuu

Jlex
[Ipak. 3aH.
Cawm. pab
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OIIK-7 +

+ + KonTponsHnas pabota, JlomanHee
3aganue, CobecenoBanue, OTuer
1o JraboparopHoit padote, Onpoc
Ha 3aHATHsAX, PacueTHas pabora,

Tect
IK-1 + + Kontponsnas padora, Jlomamnee
3amanue, CobecenoBanue, Onpoc
Ha 3aHATUsX, PacyeTtHas pabora,
Tect
6. UnTepakTUBHBbIE MeTOAbI M (OPMBI OPraHU3aALMU 00yYeHH s
He npenycmorpeno PVYIIL.
7. JJaGopaTtopHbie padoThI
He npenycmotpeno PVYII.

8. IIpakTuyeckue 3aHATUSA (CEMUHAPDHI)

HanMeHnoBaH#e MpakTUYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmmie 8.1.
Tabmuna 8.1 — HamMmeHoBaHKE MPAaKTHYECKUX 3aHATHIA (CEMHHAPOB)

3 z £
2 > 5
% 2 5
Haspanus paznenon HaumeHoBaHue MpakTHUECKUX 3aHATUIN (CEMHHAPOB) z 7 &5
: 2 g
> Q=
a o g
= S
7 cemecTp
1 CBY u onTrueckuit YpoBHU MosienupoBaHus 1pH pazpadbotke CBY 1 OIIK-7,
JIMara3oHbl 4acToT. yctpoiictB. CoBpemennsie CAITP CBY. IK-1
EGXHHKa CBH. CALTP Opranuzanus u crpykrypa CAIIP Ha npumepe ogHoro 1
C%?eMeHHHe u3 coBpeMeHHbIx naketoB CAITP CBY
CpenctBa co3manus npoektoB B cpeae CAIIP. bazo- 2
BBIE OIILMU NPOEKTA ( BBOA, PEIaKTUPOBAaHUE, U3ME-
HeHue). ['padpuueckue cpencrra oroOpaskeHuss HHPop-
Mmanuu B cpeae CAIIP CBY.
Hroro
2 Monenu TUHUR Mozenu macCUBHBIX YIEMEHTOB, CIIOCOOBI UX OIHCa- 2 OIIK-7,
nepenaun CBY B CAIIP. |HUS ¥ uaeHTH(PUKALIUKA Ha YPOBHE SKBUBAJICHTHBIX IK-1
CXE€M IpU JIMHEHHOM MOJIEIUPOBAHUH.
MonenupoBanue punbTpoB CBY Ha snemenTax ¢ co- 2
CPEIOTOYEHHBIMU NTapaMeTpamu. Pacder HyneBoro
npubmkeHus. BapbupoBanue napamMeTpoB U ONTH-
MU3aLHUs.
Hroro 4
3 CucreMbl mapaMeTpoB U | Mojienn acCUBHBIX 3JIEMEHTOB C pacIpe/leICHHBIMU 1 OIIK-7
YHCIIEHHBIE METOIbI napaMeTpamMu pa3IuyHOrO YPOBHSI MPUOIIKEHUS K
JMHENHOTO TOYHOMY OITMCAHHIO (PU3UKH UX PAOOTHI C yIETOM
Monenuposanust CBY TEXHOJIOTUHU UX MOCJIETYOIIero npon3soactaa. [lo-
ycTporcTB. [TapaMeTprl | JIOCKOBBIE 1 MUKPOIIOJIOCKOBBIE TUHUU.Moaennposa-
paccesiHus. Hue ¢unbTpoB CBY Ha sneMeHTax ¢ pacmnpeaencHHbI-
MU napamerpami. [lepexosa K TOnonoruuyeckomy
MPEJICTABICHUIO MUKPOTIOJIOCKOBBIX (DUIBTPOB.
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Htoro 1

4 JIuneitnble U Huarpamma Cmura kak rpaduueckoe cpenctso CAITP 1 OIIK-7,
HEJIMHEWHBIE MOJICTTU CBUY no3Bouisroriee mpeoopa3oBbIBaTh MapaMeTphl OT- IK-1
AKTHUBHBIX 3JIEMEHTOB B | paykeHUs (paccesiHusl) B UMIIEJAaHCHYIO (MMMUTAHC-
coctaBe CBY yctpoiicTB |HYI0) popMy npeacraBiaeHus. Busyamuzamus nporec-

HCIIOJIb3yEMBIE B Ca COIVIACOBAHUS C UCIIOJIb30BAaHUEM JUATPAMMBbI
coBpeMmeHHbIX CAIIP. Cwmura.
[TonsTre cornacoanus. Kpurepun cormacoBaHus 1o 1

nepe1aBaeMoi MOIHOCTH, LIIyMY, MOIIIHOCTH. 1) AHa-
JUTUYECKOE PElIeHHE 3a/1a4l COTJIACOBAHUS JBYX HM-
nefaancoB Ha CBY a5 4McTO aKTUBHBIX HAarpy30K
pa3Hoil BeNMWYMHbIL.2) AHAIUTHYECKOE PELIeHUE 3a/1a-
YM COITIACOBAHUS JIBYX KOMIUJIEKCHBIX UMIIEJAHCOB Ha
CBYPemenue 3anaun 1) ¢ moMoIpi0 OTpe3Ka nepea-
rolel inHunPerienne 3aaauu 2) ¢ UCIOJIb30BAHUEM
MOJIETH UIEATBHOTO COMTIACYIOLIETO YEThIPEXITOIOC-
HUKa

Pemenne 3aaun corytacoBaHus JUIsl MOJEIIA aKTUBHO- 1
IO YETHIPEXIIOIIOCHUKA 0e3 00paTHOH CBs3H, C rpadu-
YECKOM BU3yaIM3alMel MIpoLecca NPOSKTUPOBAHUS U
pe3ynbraTta pacueta Ha auarpamme Cmura.l) @usnue-
ckoit nensto ['-o0pa3noii crpykrypsl L, C2) @uznye-
ckoil nensto I'-06pasnoii ctpyktypst MILL, C3) Ou-
3uueckoit ueneto [-00pazHoit cTpykTyps! L,
XXMILJI4) duznyeckoil nensio I'-00pa3zHoii CTPyKTY-
pr1 MITJL, XXMIIJIS) dusnueckoil Lemnpko B BUE
JBYX IIOCJIEI0BATEIIBHO BKIKOYEHHBIX 0Tpe3koB MILJI,
BTOPOM M3 KOTOPBIX MPEJICTABISIET U3 ce0sl ueT-
BEPTHBOJIHOBBIH TpaHchopMmarop.

3amaHue TMHEHHBIX XapaKTePUCTHK aKTUBHBIX dJie- 1
MeHTOB CBY B popme OeccTpyKTypHBIX MOJENel X
BOJIHOBBIMHM TapaMeTpaMu paccesHus. JKCIOpT mapa-
MeTpoB B npoekT CAITP CBY. DxBuBaneHTHbIE CXe-
MbI 1T0JIEBBIX TpaH3ucTopoB CBY B iMHENHHOM pexu-
Me (Ha MajioM curHaze). BapuaHTsl 3a1aHus 1 BBoJa
MapaMeTpOB JIMHEHHBIX YeThIpexmnontocHukoB CBY.
Busyanuszanus Ha nuarpamme Cmurta.Moaenuposa-
HUE pabOThl OTHOKACKATHOTO JIMHEHHOTO YCUIIUTEIS
CBY

Henunelinbie (OosblieCUTHAILHBIE) SKBUBAJICHTHBIE 2
cxeMbl FET 1 retepoCcTpyKTypHBIX ITOJIEBBIX TPAH3HU-
cTopoB nocTpoeHHbIX 0 GaAs u GaN TexHOI0ruu

Hroro
5 MognenupoBanue Yeunurenu momuocTt (YM) CBY. DHepretuyeckue 2 OIIK-7,
(YyHKIIMOHAIBHBIX napameTpsl xapakrepusyrwomue YM (Boixonnas mou- [IK-1
ycrpoiicte CBY B nakere |HocTb, KIT/1). Kputepuu nenunelinoctu.l padguue-
coBpeMenHoii CAITP CKO€ MPEJCTABICHUE OCHOBHBIX [TAPaMETPOB YCHIIU-

Tesied MoiHocTH cpeacreamu CAILIP.

Hroro 2
7 Vamepenue napameTpoB  MogenupoBanue uzmepureabnoro tpakra CBY B cpe- 1 OIIK-7
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CBUY s1emMeHTOB U ne CAIIP.®yHKIIMOHAIBHBIE 3JIEMEHTHI U3MEPUTEIIb-
YCTPOMCTB U Horo Tpakta B nakerax CAIIP CBY. [1accuBHble
HCIIOJIb30BaHuE (hyHKIIMOHATBHBIC AJIEMEHTHI U ycTporictBa CBY.
pe3yibTaToB U3MepeHuil B | OUIBTPHI, HAMPABIEHHBIE OTBETBUTEIIN, JEITUTEIN

CAIIP nipu MOIITHOCTH, aTTEHI0ATOPHI, (ha30BpaIaTesu.
MPOEKTUPOBAHUU Hroro 1
(YHKIIMOHATBHBIX Y3JIOB.

Hroro 3a cemectp 18

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U ()OPMUPYEMbIE KOMIIETCHIINHU TPEICTABIICHBI B

tabmure 9.1.
Tabmua 9.1 — Buapl caMoCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN
3 =
: | i%
Bunapr camocTosTensHOM & > O
Hassanwus paznenon z = DopMbI KOHTPOJIS
paloTEI L g 2
X g8 =
Y Qo 2
= S
7 cemecTp
1 CBY u onTtHyeckuii [ToaroroBka Kk mpakTuue- 10 |OIIK-7, |Ompoc Ha 3ansTusx, Cobe-
JTMAITa30HBI YacTOT. CKHM 3aHSITHSIM, CEMHHA- TIK-1 cenosanue, Tect
Texuuka CBY. pam
CoBpemennbie CAITP Hroro 10
CB4Y.
2 Mopenn nuaAi [ToaroroBka k mpakThye- 10 |OIIK-7, |Ompoc Ha 3ansTusax, Cobe-
nepeaaun CBY B CAIIP. | ckum 3aHATHSIM, CEMUHA- TIK-1 cegoBaHue, TecT
pam
Hroro 10
3 Cuctemsbl napametpoB U | [loaroroBka K npakTuye- 10 |OIIK-7, |Omnpoc Ha 3ansaTusax, Cooe-
YUCIICHHBIE METOIbI CKHMM 3aHSTUSM, CCMHHA- IIK-1 cemoBaHue, Tect
JIMHEUHOTO pam
M uposanust CBY
ofenmposanus C Hroro 10
ycTporicts. [Tapamerpsl
paccesHusl.
4 JInneitnble U IToaroroBka K mpaxkTuye- 18 |OIIK-7, |Omnpoc Ha 3ausaTHsx, Cobe-
HEJIUHEHHBIC MOACIH CKHM 3aHSITHSIM, CEMHHA- TIK-1 cenoBsanue, Tect
AKTHUBHBIX 3JIEMEHTOB B pam
coctaBe CBY ycTpoiicTB Hroro 18
HCIIOJIb3yEMbIE B
coBpeMmeHHbIX CAIIP.
5 MonenupoBaHue IToaroroBka K mpaxkTuye- 12 |OIIK-7, |Omnpoc Ha 3ausaTHsX, Cobe-
(YHKIIMOHATIBHBIX CKHUM 3aHATUSM, CEMHUHA- [IK-1 cenoBanue, Tect
yctporicte CBY B makere |pam
BpemenHoit CAIIP
CoBpeMEHHOH C Hroro 12
6 MonenupoBanue CamocrosiTenbHOE H3yue- OIIK-7, |Omnpoc Ha 3ansaTusix, Cobe-
TEXHOJIOTUYECKUX HHE TeM (BOIIPOCOB) TEOpe- IK-1 cenoBanue, Tect
MIPOIIECCOB M MPUOOPOB | THUECKOM YacCTH Kypca
ontuyeckoro u CBY Hroro 4
JTNANa30HOB YacTOT
CpelCTBAMHU
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CHeIHaTN3UPOBAHHBIX
CAIIP.
7 U3mepenue napametpoB | CaMOCTOATEIIBHOE U3y4e- 4 |OIIK-7, |Omnpoc Ha 3aasaTusx, Cobe-
CBU snemeHTOB 1 HUE TeM (BOIPOCOB) Te€Ope- IK-1 cenosanue, Tect
YCTPOMCTB U TUYECKOM YacTH Kypca
WCIOJTb30BaHU
CIIOJIb30BARMC . |CamMocTosTENBHOE U3YYe- 4
€3yJbTaTOB U3MEPEHUII B
Ié Y P p HUE TeM (BOIPOCOB) Teope-
1pHt TUYECKOHN 4acTh Kypca
IPOEKTUPOBAHUU
(yHKIMOHANEHBIX Y3108, |ATOrO 8
Hroro 3a cemectp 72
IloaroroBka u caaya sK3a- 36 Ok3ameH
MeHa
Hroro 108
10. KypcoBas pa6ora (IpoeKT)
He npenycmorpeno PVYIIL.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBaeMOCTH 00y4arouuxcst

11.1. banabHble OLIEHKH /JIs1 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayutbHBIC OIICHKH IS 2JIEMEHTOB KOHTPOJIS

. . MaxkcuManbHbII
. MakcumanbHbIN MakcumanbHbIN
DneMeHTHl y4eOHOM 0aJut 3a mepuos Bcero 3a
Oamn Ha 1-yto KT ¢ |  0am 3a nepuoa
NEeSATENbHOCTH mexny 2KT u Ha ceMecTp
Hayana cemectpa | Mmexay 1KT u 2KT
KOHEIl ceMecTpa
7 cemecTp
JloMarraee 3aganue 5 5 5 15
KonTpomnsnas padota 5 5 10
Omnpoc Ha 3aHATHAX 5 2 3 10
Otuer no nabopaTopHOii 5 5 10
pabore
PacueTtnas pabora 5 5 10
CobecenoBanue 5 5 5 15
Hroro makcumyM 3a nepu- 15 27 28 70
Oon
OK3aMeH 30
Hapacraromum utorom 15 42 70 100
11.2. IlepecyeT 62J1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[TepecueT OamIoB B OLIEHKH 32 KOHTPOJIbHBIC TOUKH MIPEICTaBICH B Tadmuie 11.2.
Tabmuma 11.2 — Ilepecuer 6aJUTOB B OIICHKH 32 KOHTPOJIbHBIE TOYKH
bannbl Ha 1aTy KOHTPOIBHON TOUKHU Ornenka
> 90% oT MakcuMabHON cyMMbI OamioB Ha naty KT 5
Ot 70% 1o 89% oT MakcuMaIbHOM cymMMbl OaisioB Ha naty KT 4
Ot 60% 1o 69% ot makcumasbHOM cymMmbl OaiioB Ha Aaty KT 3
< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT 2
10
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11.3. IlepecyeTr cyMMBbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY
[Tepecuer cymMbl OajIOB B TPAAMLIMOHHYIO U MEXIYHAapOIHYIO OLIEHKY NPEJCTAaBIEH B TabauLe
11.3.

Tabmuma 11.3 — Ilepecuer cymMmbl 6aJUTOB B TPAAUITMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Hrorosas cymma 6aisos,

Onenka (I'OC) YYMTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopo1io) (3a4TeHO) 75 - 84 C (xopor1o)
10-74 D (ynoBnerBopuTeabHO)
65 - 69

3 (yZIOBJIETBOPUTENHHO) (3aYTEHO) 60 - 64 P ———
2 (seyROBICTBOPHTENSHO) (HE Hwxe 60 6ammos F (HeynoBneTBOpHUTENIHHO)

3a4TEHO)

12. Y4yeOHO-MeTOAN4YecKOe M HHGOPMALMOHHOE o0ecreyeHre JUCHMIITIHHbI

12.1. OcHoBHas JuTEpaTypa

1. HosuxoB IO.H. OcHOBHbIE NOHATHUS U 3aKOHBI TEOPUU LIENICH, METOIbI aHAJIM3a MPOLECCOB B
nernsax: Ydyebnoe mocodbwue. 3-e u3a., ucnp. U mon. — CII6.: UzmatensctBo «Jlanb», 2011 — 368 c.: . —
(YueOnuku JUIs BY30B. CrenanbHast JUTEPaTypa). DNeKTPOHHOE U3/1aHue:
http://e.lanbook.com/view/book/691/ [DnexTpoHHBbII pecypc] - Pexum JOCTYTIA:
http://e.lanbook.com/view/book/691/, nata oGpamenus: 22.05.2018.

2. I'puropnes, A.Jl. MUKpOBOJIHOBas 3JIEKTPOHMKA [ DNEKTPOHHBIN pecypc] : yueb. / A Jl. ['puro-
pbeB, B.A. NBanos, C.1. MonokoBckuil. — DnekTpoH. aaH. — Cankr-IlerepOypr : Jlans, 2016. — 496 c.
— Pexxum pocrtyna: https://e.lanbook.com/book/74674. — 3arn. ¢ skpaHa [DnekTpoHHBINA pecypc]| - Pe-
xuM foctyna: https://e.lanbook.com/book/74674, nata obpamenus: 22.05.2018.

3. T'maszos, I'H. CoBpemeHHbIE TE€XHOJIOTUHM U CHUCTEMbl aBTOMAaTH3MPOBAHHOTO M3MEpPEHUs Ha
CBUY [DnexTponsblii pecypc] — DnexTpoH. jaH. — Mocksa : TYCVYP, 2012. — 246 c¢. — Pexum nocty -
na: https://e.lanbook.com/book/4944. [DnekTpoHHBII pecypc] - Pexum JOCTYyTIA:
https://e.lanbook.com/book/4944, nara obpamenus: 22.05.2018.

12.2. lonostHUTEILHAS JIATEPATypa

1. 1. ArabekoB I'U., Kynansu C.Jl., Tumodee A.b., XyxpukoB C.C. TeopeTnueckne OCHOBBI
ANIEKTPOTEXHUKH. HenmuueitHpie anekTpudeckue nemnu. DnekrpomarautHoe none. — CI16., M., Kpacaonap:
WznarensctBO «Jlanb», 2010. — 432 c. DnexrtponHoe wm3ganue” http://e.lanbook.com/view/book/644/
[OnexTponHbIii pecypc] - Pexxum moctyma: http://e.lanbook.com/view/book/644/, nata oOpareHus:
22.05.2018.

2. I'puropbeB, A.Jl. DnekTpoaMHAMUKAa U MUKPOBOJIHOBAs TEXHUKA: YUYEOHHUK [DIEKTPOHHBIN
pecypce] : yue6. — DnekrpoH. gad. — Cankr-IletepOypr : Jlans, 2007. — 704 ¢. — Pexum goctyma:
https://e.lanbook.com/book/118 [DneKTpoHHBIN pecypc] - Pexum JOCTyTa:
https://e.lanbook.com/book/118, nata obpamenus: 22.05.2018.

12.3. YueOHO-MeTOAUYECKHE MTOCOOU

12.3.1. O6s3aTeibHbIE YUeOHO-MeTOAHuYeCKH e MOCO0Uus

1. Koporaes, B. M. CAIIP u texnonorust CBY yctpoiicts : Meronudeckue yka3aHus 1o Mpax-
THYECKUM 3aHATHSAM M CaMOCTOSITENIbHOW pabote [DnekTpoHHbii pecype] / B. M. Koporae — Tomck:
TYCVYP, 2016. — 10 c¢. — Pexxum pocrtyma: https://edu.tusur.ru/publications/6613 [DnekTpoHHBINH pe-
cypc] - Pexxum noctyma: https://edu.tusur.ru/publications/6613, nata o6pamenus: 22.05.2018.

2. CAIIP u rtexsHonorust ontodnekTpoHHbIXx U CBY ycTpolicTB: Meroauueckue yka3zaHus IO
MPAKTHYECKHUM 3aHSITHSIM U CaMOCTOSATEIBHON paboTe CTY/AEHTOB, 00YyYaIOLIMXCS IO HAPABIECHUIO TTO/TO-
ToBKH OakanaBpa 211000.62 — KoHcTpyrpoBaHre U TEXHOJIOTHS AIEKTPOHHBIX cpencTs / Kopotae B. M.
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- 2014. 9 c. [Dnekrponnslii pecypce] - Pexxum moctyna: https://edu.tusur.ru/publications/3958, nara 06-
pamenus: 22.05.2018.

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
UHBAJU/10B

Y4eOHO-MeToIMUeCKUEe MaTepHralibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM pabOThl 00ydaromuxcs
U3 YMCIIa JIML] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 370POBbSI U MHBAJIHMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0pPOBbS U BOCIPUATHUS UHPOPMALTIH.

JL1s1 1ML ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMM cJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU opme.

JI1s1 M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOIO TIOKYMEHTA;

- B Ie4aTHOU opme.

12.4. TIpodeccnonabHbIe 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIPABOYHBIC CHCTEMbI

1. eLIBRARY.RU Kpynsueiimuii poccuiickuii nHGOpMalnOHHBIN MOpTal B 00IaCTH HAyKH, TeX -
HOJIOTMH, MEUIIMHBI U 00pa3zoBanus. Pexxum nocryna: www.elibrary.ru Jloctyn cBoGoHbIIH

2. 1EEE Xplore. urepHer 6ubanoTeka ¢ JOCTYNOM K pedepaTUBHBIM U MOJHOTEKCTOBBIM CTa-
ThSIM U MaTepuanaMm KoHpepeHuuil. Pexxum goctyna: www.ieeexplore.ieee.org beccpouno 6e3 noamnucku,
HE BCE MOJIHOTEKCThl OTKPBITHI

3. OBC Znanium.com. [I9BC Znanium.com uznarensctBa « MHOPA-M» BriIroyaeT yueOHUKH U
y4ueOHbIe TOCOoOMs, MOHOTpauu U CTaThH, AUCCEPTAMA U aBTOpedepaTsl, COOPHUKN HAYYHBIX TPYIOB,
SHIUKIJIONEANH, CIPABOYHMKH, 3aKOHOJATEIIbHO-HOPMATUBHBIE JOKYMEHTBI, HAay4YHYIO [EPUOIUKY, NO-
CTYIIHbIE B €IMHOM BUPTyaJbHOM HpocTpaHcTBe.Pexum noctymna:znanium.com octyn no IP-anpecam
TYCVPa.

13. MaTtepuaibHO-TeXHMYECKOe 00ecneyeHre JTUCHUILIMHBI U TPpedyeMoe MPorpaMMHoOe
obecneueHnue

13.1. O6mue TpedGoOBaHMA K MATEPHAJIBHO-TEXHUYECKOMY H IIPOIPAMMHOMY 00eCIe4YeHHI0
AUCHUIIIIMHBI

13.1.1. MaTepuaibHO-TEXHHYECKOE W MPOrPaMMHOe olecriedeHne IS JTeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHuUs 3aHATUH JIEKIIMOHHOTO TUTIA, TPYIIOBBIX M MHAWBUYaTbHBIX KOHCYJAbTALIUH, T€-
KYIIIETO KOHTPOJISI U MPOMEXKYTOYHOU aTTECTAI[UU HCIIONIL3YEeTCs yueOHas ayTuTOPHUS ¢ KOJTMYECTBOM TIO-
CaZIoYHBIX MecT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbio. MMeroTes
JIEMOHCTPAIOHHOE 000pyI0BaHNE U YIeOHO-HATIISAHBIE TTOCOOUS, 00ECIIeYHBAIOIINE TEMATHUSCKHE HI-
JIOCTPALIMHU 0 JIEKIMOHHBIM pa3JielaM TUCIUIUINHEI.

13.1.2. MaTepua/IbHO-TeXHUYECKOEe U IPOrPaAMMHOe o0ecnedyeHue J1JIsl NPAKTHYECKUX 3aHATHl

Jlaboparopus 6e30macHOCTH Ku3HEAeITenbHOCTH / KOMITbIOTepHBIN Ki1acce

yueOHasi ayuTOpHsl 1715l IPOBEACHUSI 3aHATHI MPAKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-
BEJICHUS 3aHSATUH J1a0OpaTOpPHOTrO TUMA, yY4cOHAas ayauTOpus IS MPOBEACHUS 3aHITHH CEMHHAPCKOTO
TUTA, TIOMEIICHHUE JUIsi KypCOBOTO MPOEKTUPOBAHUS (BBIMOJHEHUS KYpPCOBBIX paboT), MOMELIECHHE s
MPOBEICHMS TPYNIOBBIX W HHIWBUIYaJTbHBIX KOHCYIBTAIHMA, TOMEIICHHE AJI1 MPOBEACHUS TEKYIIETO
KOHTPOJISL M IPOMEXKYTOUHOM aTTeCTalluH, TOMEUICHHE JJIsl CAMOCTOATEIbHON pabOThI

634050, Tomckast o6macts, 1. Tomck, Jlennna npocrnekT, a. 40, 314 ayn.

Ornucanue UMerIerocs 000pyI0BaHUS:

- Kommytatop 100 Base;

- Cto maGopaTopHbIi YIIIOBOM (2 1MIT.);

- Kpecino Original,

- Cuctemusriit 670k Intel Pentium G2020 (17 m.);
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- Monutop SAMSUNG 710V SSS (2 mrt.);

- Mounutop 17 LCD Samsung;

- Monwurtop 17 SAMSUNG 710V (SSS) TFT SILVER (6 mr.);
- 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 xoMmbtoTepHbIi (15 mT.);

- [TpunTep nazepubiii SAMSUNG 1020. A4;

- Jlocka mapkepHasi;

- [I9BM PENTIUM4;

- [I5BM PENTIUM K6-266;

- Ctena nHGOPMAITMOHHBIH;

- Kommuiekt cienmanusupoBanHoi yueOHoOW Mebenu;
- PaGouee mecto npenogaBares.

[TporpamMHOe obecrieueHue:

— Adobe Acrobat Reader

— Google Chrome

— Kaspersky Endpoint Security 10 gns Windows
— Microsoft Windows 7

— Microsoft Windows XP

— Mathcad 13

13.1.3. MarepuajbHO-TEXHMYECKOE M IPOTPaAMMHOe o0ecrevyeHne J1JI CAMOCTOATEIbHOI padoThI
s caMoCTOSATEIbHON PabOThl MCIOIB3YIOTCS yYE€OHBIE ayIUTOPUU (KOMIIBIOTEPHBIE KIIacChl),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTh, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacTts, r. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast o6macTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast 06nacTs, r. Tomck, Bepmmnauna ynuua, 1. 74, 207 aya.

CocTtaB 0060pyI0OBaHHS:

- yueOHast mebOernb;

- koMmnbroTepsl Ki1acca He Hmwke [IDBM INTEL Celeron D336 2.8 T1. - 5 mwT.;

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

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOOecreyeHre TUCUMIIIMHBI JJIS JIMI C OTPAHMYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/0B
OcBOeHHE MUCHIUIUIMHBI JIMIIAMH C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 3I0POBbS U HHBAIHJIAMH
OCYIIECTBIISIETCS C UCTIOIB30BAHUEM CPEJICTB 00yUEHUS OOIIEro U CIeUaaIbHOTO Ha3HAYCHUSI.
[Tpu 3aHATHAX ¢ O0YUYAIOMIUMHUCS ¢ HAPYIIEHUSIMH CJIyXa MPEAYCMOTPEHO MCIOIb30BaHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKUX CPEACTB MpueMa/mepena-
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4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CHCTEMBI MTPEToiaBaHus il 00YJatOLTHXCsI
C MHBAJIMIHOCTBIO, TOPTATUBHON MHIYKIIMOHHOMN CUCTEMBI. Y4eOHasl aymuTOpUs, B KOTOPOUH 3aHUMAIOTCS
oOyyarolyecsi ¢ HapylIEeHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYILIEHUSIMH 3PEeHUSIMH TIPEIYCMOTPEHO HCIIOJIb30BAHKE B
JICKIMOHHBIX U YUeOHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WJIM CJIaiiia Ha SKpaHe) P MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 0OYy4YaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara UCIOJb-
3yIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA MH(OPMAIIMK U IpYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jnaud yaeOHOM MHGPOpMaIUKA B JOCTYIHBIX (popMax, MOOMIIBHOW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUIHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITHM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBble 3aganus

1) Jlnamna3zoH cBepX BBICOKHUX YaCTOT 3TO

3-300 MI'g

300-3000 MI'g

3-30I'Tu

30MTI'u-3000 I'T'1y

2) DneMeHT JIEKTPUUYECKOH LENU HYKHO pacCMaTpUBaTh KaK 3JIEMEHT C pacipeeIeHHbIMU napa-
MeTpaMU MPU COOTHOIICHUHU JITTHHBI BOJHBI paboveil 4acTOThl A ¥ PU3NUYECKOM JJIMHBI JIEMEHTA JJICKTPH -
yeckoi 1en# |

1>A2

1<M12

1>A12

1>0/4

3) Omnpenenenue BOTHOBOTO COMPOTUBIIEHUS niepeaaromieit tnauu CBY 6e3 moTeps.

L u C —ioronHslie napaMeTpsl nepeaaronieid IMHIU:

Z=\(L/C)

Z=L/C

Z=1/2(L/C)

Z=2(L/C)

4) Koo dpunueHt otpaxeHus 1o HarpsHKeHUIo 3TO:

OTHOIIEHHE MOILIHOCTH OTPAXKEHHOM BOJHBI K MOILIHOCTH MaJarolel BOJIHbI

OTHOILIIEHHE HATIPSIKEHUS OTPAKEHHOW BOJHBI K MOIIHOCTH MAaJar0IIei BOJIHbI

OTHONIEHHE MOILIIHOCTH OTPAXKEHHOM BOJHBI K HAIPSKEHUIO MaIat0IIeil BOJTHBI

OTHOILIICHHE HANIPSKEHUS OTPAKEHHOW BOJIHBI K HANPSHKEHUIO MATAI0IIEH BOJTHBI

5) Beipaxxenue ko3 duiinenta oTpaxeHus OT HArpy3Ku ZH B TPAKTE C BOJIHOBBIM COMPOTHBIICHU -
eM ZB:

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

I'=(Z 8-Z B)(Z u+Z B)

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

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

6) [lpenensl u3MeHeHU MOYIS KOG GUITUEHTA OTPAKEHHUS:

1+ o0

0+1

1+2

0+c0

7) lpenenbl usmMeHeHUsI KOOPPUIIMEHTA CTOSYEH BOIHBIL:

1+ o0
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8) Ompenenenne k03P PUITMEHTA CTOSIYCH BOITHBI IO HAPSHKEHUTO:

KCBu= (1-|I'H|)/(1+]I'H|)

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

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

KCBu=P(1+|['u|)/(1-|T'H])

9) VYcnoBue coriacoBaHus Ha MakCHUMyM I€peaBacMON MOIIHOCTH OT I'€HEpaTopa C BBIXOAHBIM
conpotuBieHueM RI' u conporuBnenust Harpy3ku RH:

RH = RI’

RH <RI'

RH=RTI

RH=RT

10) Kakue rpaduueckue cpencrsa CAIIP CBY mo3BonsiioT OCYIIECTBIATH MpPeoOpa3zoBaHUs
KOMIUIEKCHBIX BEJIMUUH MapaMEeTPOB pacCcesHus, UMIIEAAHCOB, UMMHUTAHCOB U3 ajlredpandeckoil popMel B
MIOKA3aTeNIbHYI0 HETOCPEACTBEHHO, a TaKKe B3aUMHOE MpeoOpa3oBaHUE MapaMEeTPOB PACCESIHUS, UMIIE-
JTAHCOB M UMMUTAHCOB!

I'pacduku Momynei B JeKapTOBBIX CUCTEMAaX KOOPIUHAT

I'paduku a3 B 1ekapTOBBIX CUCTEMaX KOOPJAUHAT

I'pacduku Momyneii u ¢a3 B 1eKapTOBBIX CUCTEMAaX KOOPIAMHAT

Huarpamma Cmuta

11) K uemy HY>KHO CTpEMUTCS IIPH TOCTAHOBKE 3aJ1a4 COTIACOBAHUS HA MAaKCUMyM K03 duruen-
Ta YCWICHHS TIpU MojenupoBanuu ycwiutens CBY:

ObecneunTh MUHUMYM KO3(uimeHTa myma no BXoAy ¥ MHHMUMYM KO3(QQHIHMEHTa OTpaKeHUs
10 BeIxoy. O6ecrednTb MUHUMYM KO3((MHUIUEHTOB OTPAYKEHHUS IO BXOLY U BBIXOLY.

ObecneunT MUHUMYM KO3 QHUIIMEHTa OTPAXKEHHUS 110 BXOIY M COITIACOBAHUE IO BBIXOIY Ha MakK-
CHUMYM. UCIOJIb30BaHUs BOJIBTAMIIEPHBIX XapAKTEPUCTUK YCUIIUTEIBHOTO 3JIEMEHTA.

ObecneunTb MUHUMYM KO3 HUIMEHTA IIyMa 110 BXOIY U COIJIACOBAHHUE 110 BBIXOY HA MAKCUMYM.
HCTIOJIb30BaHMsl BOJITAMIIEPHBIX XapaKTEPUCTHK YCHIIUTEIBbHOIO 3JIEMEHTA

12) Koappunment nepenaun ycmiurens CBY

BBIPA)KEHHBIN B TEPMUHAX TApaMETPOB PACCESHUS 3TO:

OTHOIIEHUE HANPSKEHUS Ha BBIXOJE K HANPSDKEHHUIO HA BXOJE

OTHoOIIEHUE HaNpsKEHUs MaJarolleld BOMHBI Ha BBIXOJAE K HAIPSIKCHHIO MAJAIOLIEH BOJHBI Ha
BXOJI€

OTHOIIEHNE MOIIHOCTH Ha BBIXOZE K MOLTHOCTH Ha BXOJIE

OTHolIEHNE MOIIHOCTY Ta/1atollel BOJHBI HA BBIXOAE K MOIIIHOCTH Malaolei BOJHBI HA BXOJE

13) Koappunment nepenaun B nenubenax 31o:

10log_10 [P_BbIX/P_BX )

20log 10 [P BBIX/P BX )

10In [P_Boix/P_BX )

20In (U Bex/U BX )

14) Ilpunsateiii B Texuuke CBY cranaapT BOJTHOBOIO CONIPOTUBIIEHUS U3MEPUTEIBHOTO TPAKTa!

75 Om

50 Om

25 Om

600 Om

15)Kakas u3 ykazanHbeix nepenarommx Juanii CBY mMoxeT obecnieunTs niepenady CUTHalIa ¢ Ham-
MEHBIIUMH MTOTEPSIMHU:

JIBYXIIPOBOJTHASI

MUKpPOIIOJIOCKOBAS

miesneBas

LEIbHOMETAIIIIMYECKHI BOJTHOBOJ

16) Kakas u3 ykazanasix nepenaromux auauii CBY nporre apyrux peanusyema B TUIAHAPHOHN TeX -
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HOJIOTHH ¥ XOPOIIO COBMECTHMA C TEXHOJOTUEH THOPUTHBIX HHTETPATBHBIX CXEM:

MIOJIOCKOBAs

MHUKPOIOJIOCKOBAs

JIBYXITPOBOJTHAS

BOJIHOBOJ]

17) Kakoit kputepuii UCIIONB3yeTCsl B CIIPABOYHON W TEXHUYECKOU JIUTEPATypE JJIs ONMUCAHUS CTE-
IIEHU JIMHENHOCTH ycunuTes MoiHocTd CBY Ha yacToTe OCHOBHOM rapMOHMKHU:

Crenens komnpeccuu ko3 duirenta nepesayd Ha OCHOBHON 4acToTe.

YpoBeHb UHTEPMOAYISLIMOHHBIX UCKAKEHUI

YpoBeHb NOCTOSTHHON COCTABJISIIOIIEH B CIIEKTPE BBIXOAHOTO CUTHAIA

YpoBeHb BTOPOI TApMOHUKH B CIIEKTPE BBIXOJHOTO CUTHasa

18) Kakoii kputepuii CIONB3yeTCsl B CIIPABOYHON W TEXHUYECKOU JIUTEPATypE I ONTUCAHUS CTE-
IIEHU JIMHENHOCTH ycunuTens MoimHoctd CBY npu 1Byx4acTOTHOM BO3/EHCTBUU:

Crernenp KoMIpeccun KO3 GUIUeHTA Iepeaadn

YpoBEeHb UHTEPMOAYISLIMOHHBIX UCKAKEHUI

YpoBeHb NOCTOSTHHON COCTABJISIIONIECH B CIIEKTPE BBIXOAHOTO CUTHAIA

YpoBeHb BTOPOI TApMOHUKH B CIIEKTPE BBIXOJHOTO CUTHasa

19) Kakas cuctema mapameTpoB MPEANOYTHTEIHHO UCTIONB3yeTcs pu MoaenupoBanuun CBY 1e-
el U YCTPOMCTB:

A-mapameTpsl

Y- napameTpsl

Z- mapaMeTpbl

S- mapameTpsl

20) Kaknie KOHCTPYKTOPCKHE TTapaMeTPhl B CBOMCTBA MaTEPUAJIOB OMPEICIISIOT BEJIMYNHY BOJTHO-
BOT'0 COIPOTHUBIIEHUSI MUKPOII0JI0CKOBOM JinHuU (MILJ):

TonmmmHa auanekTpuka, mmpruna MIJIL, pnmuaa MIJI, maTtepuan mMetanau3anuu.

TonmmHa AUIEKTPUKA, MaTEpUAIT IUAJIEKTpUKA, JynHa MILJI, Matepuan Merai3anuu.

TonmmHa AMAIEKTPUKA, MaTepUuall TudJeKTpuka, mupuHa MILI, marepuan Metain3aium.

TonmmHa AUIEKTpUKA, MaTepuall qudjeKkTpuka, mupuHa MIUI, nnuaa MITJL.

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

1) Auanazon yactor CBY u mukpoBonHoBbIil. Kiaccudukarusi.

2) Ilo xakoMy NpHU3HAKy pa3rpPaHUYMBAIOTCS COCPEIOTOYCHHBIE M PACHPEACICHHBIE 3JIEMEHTHI
CBU cxem.

3) IlepBuuHble HapaMeTpbl OJMHOYHBIX 1 MHOTOCBSI3aHHBIX [TOJIOCKOBBIX JTMHUH.

4) Knaccuueckue 1 BOJIHOBbIE MaTpUYHbIE MTapAMETPhl YETHIPEXIIOIIOCHUKOB U, B 0011EM ciyyae,
MHoromnosocHukos CBY.

5) CornacoBanue. Kputepuu coriiacoBaHusl.

6) narpamma CMuTa 1 €€ BO3MOXKHOCTHU IO OTOOPaKEHUIO0 HHPOPMAIIUH B MIPOLIECCE MPOESKTUPO-
BaHUS YCUJIUTENEH 0 KPUTEPUSM COTIIACOBAHUS

7) Onpenenenue kodhHumeHTa oTpaxxeHus

8) Ilpenensl u3MeHeHUs KO3PPUIIEHTa OTpaKEHUS

9) Onpenenenue koddduimenTa crosuelt BonHsl o Hanpsbkenuto (KCBH)

10) ITpenensr m3menenus KCBH

11) Tpanchopmupyrolye cBoicTBa OTpe3Ka YeTBEPTHBOJIHOBOIO OTPE3Ka JTUHHOMN JTUHUU

12) Ananutnueckas csizb KCBH u koo duimenta orpaxeHus.

13) Hcnonb3oBanue TpaHCPOPMUPYIOIIUX CBOMCTB YETBEPTHBOIHOBOIO OTPE3Ka JJIMHHOM JTMHUU
B MH)XCHEPHBIX PELICHUSX.

-J171s1 cornmacoBaHus aKTUBHBIX COIIPOTUBIICHUIN

-J{ns1 opranu3anuu nuTaHus akTUBHBIX cxem CBY.

14) 3anaua u KpUTEPUM COITIACOBAHMS HA MAKCUMYM KO3 pHLIMEHTa Nepeaunt

15) 3agaya u KpuTEpUU COMNIACOBaHUS HA MUHUMYM K03 duirenrta nryma

16) 3amaua ¥ KpUTEPUU COITIACOBAHMS HA MAKCUMYM BBIXOJHON MOIIIHOCTH

17) IlpuHuun u npoueaypa corjlacoBaHusl KOMIUIEKCHOTO uMIiiefianca ¢ 50 OMHBIM TpaKToM (u3H-
yeckoi nenbto ['-06pa3noii ctpykrypsl L, C ¢ rpadguueckoit wiutoctpauueit Ha auarpamme Cmura.
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18) IlpuHIMI ¥ TIpoLIeAypa COTMIAaCOBaHUSI KOMILIEKCHOTO UMITejanca ¢ 50 OMHBIM TPakToM (puU3H-
yecko 1ienwto ['-o6paznoit ctpykrypsl MIJI, C ¢ rpaduueckoit muroctpanueit Ha nuarpamme CMura.

19) IlpuHIMI ¥ IpoLieAypa COrMIACOBaHUSI KOMILIEKCHOTO UMITejanca ¢ S0 OMHBIM TPakToM (puU3H-
yeckol nenpio ['-o0pasnoit crpyktypsl L, XXMIIJI ¢ rpadudeckoit mumoctpanueit Ha nuarpamme Cmu-
Ta.

20) [IpuHnum u mporeaypa CorjacoBaHms KOMIUIEKCHOTO uMrenanca ¢ 50 OMHBIM TPakTOM (GpU3H-
yeckoi nemneio [-06pasnoit crpykrypsl MIUI, XXMIIJI ¢ rpadudeckoil wutmocTpanyueil Ha Auarpamme
Cwmura.

21) IlpuHIUI U IpoLeaypa COTMIAaCOBAHUS KOMILIEKCHOTO UMIieanca ¢ S0 OMHBIM TPakToOM (pu3H-
YECKOM IENbI0 B BUJE JABYX IMOCIEI0BATEIBHO BKIIOYEHHBIX 0Tpe3koB MILJI, BTOpoil u3 KOTOpBIX mpexd-
CTaBJIsIeT COOOM YeTBEPTHBOIHOBEIN TpaHC(HOpMATOD.

22) Henunetinbie (OonpliecurHagbHabie) SKBUBAICHTHBIE cXeMbl FET 1 rerepocTpyKTypHBIX ToJIe-
BBbIX TPAH3UCTOPOB, NOCTPOEHHBIX 110 GaAs 1 GaN TEXHOJIOTHH.

23) Yemnurenu momuoctu (YM) CBY.

24) DHepreTuueckue napaMmeTpsl, xapakrepusyroume YM (Beixoguast momuocts, KIT).

25) Kpurepuu HETMHEHHOCTH.

26) I'paduueckoe mpeacTaBIeHHE OCHOBHBIX MapaMETPOB YCHUJIMTEIECH MOIIHOCTH CPEICTBAMHU
CAIIP Bo BpeMEHHOMW 1 YaCTOTHOM 00JIacTsX.

27) I'paduueckoe NpeacTaBICHHE OCHOBHBIX MapaMETPOB YCHUJIMTENEH MOIIHOCTH CpEICTBAMHU
CAIIP nipu 1ByX4aCTOTHOM BO3JECHCTBUHU.

28) I'paduueckoe mpeacTaBIeHHE OCHOBHBIX MAapaMETPOB YCHUJIMTENIEH MOIIHOCTH CpEICTBAMHU
CAIIP nipu 0AHOYACTOTHOM BO3JEHCTBUHU.

14.1.3. TeMmbl KOHTPOJILHBIX padoT

1) AHanuTndeckoe pelieHue 3ajauu corjiacoBaHus AByX umrnenancoB Ha CBY s yncro akTuB-
HBIX Harpy3oK pa3Hoil BenuuuHbl. [IpuBecTr ocHOBHbBIE cooTHoweHus. [IponmitocTpupoBath pelieHue
cpeacteamu CAIIP CBY, Ha npumepe MozeIH Uaean3upOBaHHOIO YCHIIUTEIIBHOTO AJIeMeHTa 6e3 o0part-
HOM CBSI3U C aKTUBHBIM BXOJHBIM U BBIXOJHBIM uMIenaHcamu. [lpusectu cxemy u rpaduku otoOpaaro-
LI1€ NIapaMeTPhl CXEMBI B pACCONIACOBAHHOM U B COIVIACOBAHHOM COCTOSIHUSX.

Pemmmte 3anmauy cormacoBanusi ¢ 50 omHbIM TpakToM (B cpene CAIIP) mozpenu axTHUBHOTO
yeThIpexnoatrocHuka 6e3 OC ¢ YuCTO aKTMBHBIMM MMIIEIAHCAMU BXO/1a ¥ BBIXOJIA C MMOMOILBIO UAEATIbHBIX
cornacyromux Tpanchopmaropos. [Iponsumroctpuposars pemenne cpeacrsamu CAITP CBY

2) AHanuTHYECKOE PELICHHE 3a/]aull COIIaCOBAaHMUs JBYX KOMIUIEKCHBIX UMIeaancos, Ha CBY. 3a-
[UCaTh YCJIOBUS COIVIACOBAHMS IO KPUTEPHUIO MakCUMyMa IepeJaBaeéMON MOIIHOCTH OT TeHeparopa ¢
KOMIIJIEKCHBIM BBIXOJHBIM UMIIEIAHCOM B HarpysKy.

Pemmute 3amady cornmacoBanus B 50 omHoMm Tpakte (B cpeme CAIIP) mis mMomenu akTUBHOTO
yeThlpexnoatocHuka 6e3 OC ¢ KOMIUIEKCHBIMU MMIIEJJAHCAMHU BXOJa U BBIXOJA C MOMOILBIO HACATIbHBIX
cornacyromux Tpanchopmaropos. [Iponmtroctpuposars pemenne cpeactsamu CAITP CBY.

14.1.4. Tembl OIPOCOB HA 3aHATUAX

Huanason CBY. Texuuka BU u CBY yctpoiictB. OcHOBHbIE NOHATUS U ompeneneHus. Kparkue
CBEJICHUS U3 UCTOPUH Pa3BUTHA. YPOBHH MOJCIHPOBaHuUs Mpu pazpadotke CBY ycTpoiicTs.

Cospemennnsie CAITP CBY.

OauHOYHbIE U MHOTONIPOBO/IHBIE CBSI3aHHBIC TUHUH.

Tenerpacdusie ypaBHEHUSI.

[TepBuunbie mapameTpbl. BomHoBoe compotuBnenue. Koaddunuenr orpaxenus. Koaddumnuenrt
CTOSTYEN BOJIHBI.

Knaccuueckue u BOJTHOBBIE CHCTEMbI NapaMeTPOB JIMHEHHBIX YETHIPEXIOMIOCHUKOB U BOCHMHIIO-
mocaukoB CBY.

YucneHHble METOABI PEHICHUS SJEKTPOAMHAMUYECKUX 3a/1a4 JUI TMHEHHBIX LeTnei.

[TapameTtpsl paccessHUS UX (PU3UUECKUI CMBICI, BO3MOXHOCTH M3MEPEHUS M HCIIOJIb30BaHUS TIPU
MozenupoBanuu B makerax CAIIP CBY.

CoBpeMeHHBIE apCeHUT M HUTPH/I TAJUTMEBBIC TTOJIEBbIC TPAH3UCTOPHI ¢ Oaphepom LlloTTku. [ere-
POCTPYKTYpPHBIE MOJIEBbIE TPAH3UCTOPHI C BHICOKON MOABMKHOCTHIO AJIEKTPOHOB.

['erepoOumoONsIpHBIE TPAH3UCTOPHI.

MarnocurHajibHble U HeJIMHEHHbIE Monaenu. [lapameTpsl mocTossHHOTO TOKa. JIMHEWHbIE W HEu-
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HEHHBIE XapaKTEPUCTUKH.

JIuneitnpie manomymsmue ycunurean CBY.

JIuneiinble ¥ HeMMHENHbIE ycunuTenu MoutHoctu CBY

CXeMOTeXHUKa, MOJCIMPOBAHNE TEXHOJIOTUIECKUE U KOHCTPYKTUBHBIE PEeAIN3alun

VYupasinstomue ycrpoiicrsa CBUY:

aTTEeHI0ATOpPBl, (pa30BpalLaTEIH, IEPEKIIOUaTENH.

Jenurenu u cymmarops: CBY.

®unpTpsl CBY.

[Tpubopuo-texnonoruueckoe MmonenupoBanue, win TCAD (Technology Com-puter Aided
Design). [1akeT npukiagHbIX NPOrpaMMHBIX HHCTPYMEHTOB, IIO3BOJIIOLINX OCYIIECTBISTh MHOTOMEPHOE
MOJIEIMPOBAHUE HMHTErPAIbHBIX MOIYIPOBOJHUKOBBIX CTPYKTYpP, MCIIOJIb3YSl B Kaue€CTBE MCXOIHOW WH-
(dopmaLuy ONMCaHKUE TEXHOJIOTUYECKOro MPOoIecca UX N3TOTOBJIECHUS

[TpuHIMIB 1 cxeMbl U3MepeHui napameTpoB 1eneil U curHanos CBY. CoBpemeHHbIe TPUOOPHI
JUUISL U3MEPEHUS TapaMETPOB PACCESIHUA, IIIyMa, MOIITHOCTH 3JIEMEHTOB U ycTpoiicts CBY.

CoBpeMmeHHbIe TPHOOPHI U3MEPEHUsI TapaMeTPOB CUrHaNoB. B Tom umcne pazpaboranusie B TY -
CYPE u HUU COC.

14.1.5. Bonipochbl Ha co0eceqoBaHmne

CpenctBa co3nanus npoektoB B cpeae CAIIP.

bazoBrsie oniuu mpoekTa (BBOJ, pelakTHpOBaHue, u3MeHeHue). [ padudeckne cpeacTra orodopaxe-

Hust uHpopmanuu B cpene CAIIP CBU.

@OyHKIMOHAIbHBIE 3JIEMEHTBI U3MepUTeIbHOro TpakTa B nakerax CAIIP CBY

MopaenupoBaHue TEXHOJIOTHUECKUX MPOLECCOB U MpruOopoB ontuyeckoro u CBY nuana3oHos ya-

CTOT cpeacTBaMu crenuanu3upoBaHdbix CAITP

N3mepenne napamerpoB CBY a51eMeHTOB U yCTPONUCTB U UCIIOIb30BAaHUE PE3YIBTATOB U3MEPEHUM

B CAIIP npu npoektupoBanuu (HyHKIIMOHATIBHBIX Y3JIOB.

Mogenuposanue puiabTpoB CBY Ha snemeHTax ¢ pacnpeneneHHbIME napamerpamu. [lepexon k

TOIOJIOTMYECKOMY MPECTABIEHUIO MUKPOIIOJIOCKOBBIX (PMIIBTPOB

Huarpamma Cmura kak rpaduueckoe cpeactso CAIIP CBY, no3posnsoniee npeodpa3zoBbIBaTh Na-

pameTpbl OTpakeHHs (paccestHus) B UMIIEaHCHYIO (MMMUTaHCHY10) hopMmy npezacrasineHus. Bu-
3yanus3a-

1S TIpoIiecca COITIaCOBaHUs C MCIIOJIb30BAHUEM AuarpaMMbl CMuUTa.

ITonsiTue cornacoBaHusl.

Kputepuu cornacoBanus 1o nepeiaBaeMoil MOITHOCTH, IIIyMY, MOLUTHOCTH.

1. AHanuTHyeckoe pelIeHue 3aauu CorjacoBaHus AByX nmienancos Ha CBY ais uMcro akTus-

HBIX Harpy30K pa3Hoi BEJTMYUHBI.

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

Pemenue 3anaun 1. ¢ momMolpi0 0Tpe3Ka nepeaaroneit JIMHUN

Pemenue 3anaun 2. ¢ UCHOIb30BaHUEM MOJIENH UIEAIBHOIO COIVIACYIOLIETO YETHIPEXIIONIOCHUKA

Pemienue 3agauun corniacoBanus AJi MOJIENIM aKTUBHOTO YETHIPEXITIONIOCHUKA O€3 00paTHOM CBA3H,

¢ rpaduyecKkoil BU3yanu3aluen npouecca NpoeKTUPOBAaHUS U pe3ysbTaTa pacueTa Ha Juarpamme
Cwmura.

1. ®uznyeckoit nenwio ['-00pa3noii ctpykrypsl L, C

2. ®usnueckoit nenpio [-006pa3noii crpyktypst MILJI, C

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

4. ®uznueckoii nenwio ['-006paznoii crpykrypst MIUI, XXMILI

5. Pu3nUECKOH LENbI0 B BUIE ABYX IOCIEA0BATEIbHO BKIIIOUEHHBIX 0Tpe3koB MIIJI, Bropoi u3

KOTOPBIX IPEJCTABIIAET U3 ce0sl YeTBEPTHBOJIIHOBBIN TpaHcpopMaTop

3amaHue TMHEHHBIX XapaKTePUCTUK aKTUBHBIX dnieMeHToB CBY B (hopme GeccTpyKTypHBIX MO/ie-

Jeil MX BOJIHOBBIMM IapaMeTpaMu paccesiHusl. JkcnopT napamerpos B poekT CAIIP CBY. DkBu-
BaJICHT-

HbIe CXeMbl MoJeBbIX TpaH3ucTopoB CBY B nuHeliHOM pexxuMe (Ha mMalioM curHaie). Bapuantbl
3aJlaHus

U BBOJIa MMapaMeTPOB JIMHENHBIX deThlpexnomocHukoB CBY. Busyanuzauus Ha auarpamme Cmu-
Ta.
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Henuneiinslie (6onpliecurHanbHbie) SKkBUBajIeHTHBIE cXeMbl FET 1 reTepoCTpyKTypHBIX MOJIEBBIX

TPaH3UCTOPOB, MOCTPOEHHBIX 0 GaAs u GaN TeXHOJIOTHun

Henuneiinslie (6onpliecurHanbHbie) SKkBUBajIeHTHBIE cXeMbl FET 1 reTepoCTpyKTypHBIX MOJIEBBIX

TPaH3UCTOPOB, NOCTPOEHHBIX 0 GaAs n GaN TeXHOJIOru1

Yeunurenu momHocTy (YM) CBY. DHepretuueckue napamerpsl, xapakrepusyroume YM (Bbi-

xoaHast momHocTh, KITJT). Kputepun HenmmHeHHOCTH.

Yeunurenu Momnocty (YM) CBY. DHepreruueckue napamerpsl, xapakrepusyroume YM (Bbi-

xoaHast momHocTh, KITJT). Kputepun HenmuHeHOCTH.

['padmueckoe mpeacTaBiIeHre OCHOBHBIX ApaMEeTPOB ycuinuTeneil MomHoctu cpeactsamu CAITP.

MopnenupoBanne nzmepurtenbHoro Tpakra CBY B cpene CAIIP.

[TaccuBHBIE (hyHKIIMOHATBHBIE 31eMeHTHI U ycTpoiicTBa CBY. duibTphl, HanpaBiIeHHbIE OTBETBH-

TEJIN, IeIIUTENIN MOLIHOCTH, aTTEHI0ATOPhl, (ha30BpallaTesu.
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CBY u ontuueckuii nuana3zonsl yactoT. Texnuka CBY. CoBpemennsie CAITP CBY.

[TaccuBHBIE (DyHKIIMOHATIBHBIE 31eMeHTHI U ycTpoiicTBa CBY. duibTphl, HanpaBiIeHHbIE OTBETBH-

TEJIN, IeIIUTENIN MOLTHOCTH, aTTEHI0ATOPhl, (ha30BpallaTesIu.

CBUY u ontnueckuii auana3onsl yacTtoT. Texuuka CBY. CoBpemennsie CAIIP CBY

CpenctBa co3nanus npoekToB B cpeae CAIIP.

baszoBble onuuu npoekra (BBOJ, peAaKTUPOBAHUE, U3MEHEHUE).

I'paduueckue cpeactra orodpaxkenus napopmanuu B cpeae CAITP CBY.

Mopenu macCUBHBIX 3JIEMEHTOB € paclpeeICHHBIMU TapaMeTpaMy Pa3IndHOTO YPOBHsI MPHOIHU-

KEHUSI K TOYHOMY OINUCAHHMIO (PU3MKH UX PAOOTHI C Y4ETOM TEXHOJIOTMH MX IOCIEAYIOIIErO
Ipoun3-

BozCTBA. [10I0CKOBBIE 1 MUKPOIIOJIOCKOBBIEC JINHUHU

CpenctBa co3nanus npoektoB B cpeae CAIIP.

bazoBrwie oniuu mpoekTa (BBOJ, pelakTHpOBaHue, n3MeHeHue ). [ padudeckre cpeacTBa orodopaxe-

Hust napopmanuu B cpene CAIIP CBU.

Mopenu naccuBHBIX 3JIEMEHTOB, CIIOCOOB! UX ONUCAHUS U UACHTH(UKALIUU HA YPOBHE YKBUBA-

JIEHTHBIX CXEM IIPU JMHEUHOM MOJAEIUPOBAHUU

MonenupoBanue GpunbTpoB CBY Ha anmeMeHTax ¢ cocpeIoTOYCHHBIMY MapaMeTpaMu. PacueT Hy-

aeBoro npubmmxenus. BappupoBanue napaMeTpoB U ONTUMH3ALINS

MonenupoBanue paboThl OJHOKACKaAHOTO JuHEeHHoTo yeunurens CBY

14.1.6. Tembl foMalIHKUX 3aaHUH

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

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

3) CpenctBa co3nanus npoektoB B cpeae CAIIP.

bazoBrsie omniuu mpoekTa (BBOA, pelakTHpoBaHue, n3MeHeHue). [ paduyeckue cpeactra oroopaxe-
Hust uapopmanuu B cpene CAIIP CBU.

4) Mopenu acCUBHBIX JIEMEHTOB, CIIOCOOBI MX ONMHMCAHUS U WACHTH(UKAIIMA HA YPOBHE YKBHBA-
JICHTHBIX CXEM IIPU JUHEHHOM MOJEIMPOBAHUY.

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

6) Mozenu nmaccUBHBIX IEMEHTOB C paclpeAeeHHbIMU MTapaMeTpaMy pa3IMyHOr0 YPOBHSI MpH-
OMKeHHs K TOYHOMY ONUCAHUIO (U3UKU MX PAOOTHI C yYETOM TEXHOJOTHH UX MOCIEIYIOLIEro Mpou3-
BoJIcTBA. [1010CKOBBIE U MUKPOIIOJIOCKOBBIE JIMHUH.

7) MonenupoBanue punstpoB CBY Ha snemeHTax ¢ pacnpeesieHHbIMU apamerpamu. [lepexon k
TOIOJIOTMYECKOMY PEICTABICHUIO0 MUKPOIIOIOCKOBBIX (PHIIBTPOB.

8) Juarpamma Cmuta kak rpaduueckoe cpeacrso CAIIP CBY no3Bossioniee npeoOpa3oBbIBaTh
napaMmeTpsl OTpakeHus (paccesHusl) B UMIIEJAHCHYIO (MMMUTAHCHYI0) ¢popMy npezacTasieHus. Busyanu-
3alys [IpoLecca CONIaCOBaHMs € UCIIOIb30BaHUEM JuarpaMmmel CMHUTA.

9) [lonsiTe coriacoBaHws.

Kputepuu coryiacoBanus 1o nepeiaBaeMoil MOITHOCTH, IIIyMY, MOLTHOCTH.

1. Ananutryeckoe pelieHue 3aJayu coracoBaHus AByX umnenancoB Ha CBY s yucTo akTuB-
HBIX Harpy30K pa3HOW BEJIUYMHBI.
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2. AHanuTHYECKOE pELICHUE 3a]]aull COITIACOBAaHUs ABYX KOMILUIEKCHBIX uMnenascoB Ha CBY

Pemienne 3amaum 1. ¢ moMoupi0 0Tpe3Ka nepeaaroed TINHUN

Pemenue 3anaun 2. ¢ UCHOIB30BaHUEM MOJIENIH UIEAIBHOIO COITIACYIOLIETO YETHIPEXIIONIOCHUKA

Pemenue 3amaun cornmacoBaHus Ui MOJENTN aKTHUBHOTO YETHIPEXIOIIOCHUKA 0e3 00paTHOI CBA3H,
¢ rpaduyeckoil BU3yanu3aiuei mporecca NpoeKTUPOBaHUS U pe3yibTaTa pacuera Ha auarpamme Cmura.

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

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

3. ®usnueckoit neneto ['-o6pasznoit ctpyktypsl L, XXMITJI

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

5. ®u3MUeCcKO LENb0 B BHIE JABYX IMOCIEI0BATEILHO BKIIOUEHHBIX 0Tpe3koB MILJI, Bropoil u3
KOTOPBIX MPEJCTABISIET U3 ceOsl UeTBEPTHBOIHOBBIN TPaHCHOPMATOD.

10) 3aanne TUHEHHBIX XapaKTEPUCTHK aKTUBHBIX 3JIeMeHTOB CBY B hopme OGeccTpyKTYypHBIX MO-
JieJield UX BOJIHOBBIMU IapaMeTpaMu paccestHus. JkcnopT napamerpos B mpoekt CAIIP CBY. DxBusa-
JICHTHBIE CXeMbI T0JIeBBIX TpaH3ucTopoB CBY B nuHeiHOM pexuMe (Ha MajioM curHasie). BapuaHTh! 3a-
JIlaHUs ¥ BBOJIA ITapaMeTPOB JINHENHBIX yeTblpexnomnocHukoB CBY. Busyanusauus Ha quarpamme Cmura.

11) MonenupoBanue paboThl OJJHOKACKaIHOTO JIMHEHHOTO yeunurenst CBY

12) Henunetinbie (OonpliecurHabHbBIE) SKBUBAJICHTHBIE cXeMbl FET 1 rerepocTpyKTypHBIX TOJIE-
BBIX TPAH3UCTOPOB, NOCTPOoeHHBIX 10 GaAs u GaN TexHonoruu

13) Yeunurenn momHoctu (YM) CBY. DHeprernueckue mapaMeTphl, xapakTepusyoomme YM
(Brixonnasa momnocts, KITJ[). Kpurepun nenuneitHocTH.

14) I'padmueckoe mpeacTaBICHUE OCHOBHBIX MapaMEeTPOB YCHIIMTENEH MOIIHOCTH CpPEICTBAMU
CAIIP.

15) MonenmupoBanue nsmepurenasnoro tpakta CBY B cpene CAIIP.

16) dyHKIMOHANIBHBIE IEMEHTHl n3MepuTenpHoro tpakra B makerax CAIIP CBY. IlaccuBHble
(byHKIIMOHANBHBIE dJeMeHThl U ycTpoiictBa CBY. ®unbTpbl, HampaBlIeHHbIE OTBETBUTENH, ICTUTEIIH
MOIITHOCTH, aTTEHI0ATOPHI, (ha30BpaIaTeIIH.

14.1.7. Temsbl pac4yeTHbIX padoT

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

2. AHanuTHYECKOE pellIeHUe 3a]aull COITIaCOBaHUs JABYX KOMILIEKCHBIX umrnenaHcoB Ha CBY

Pemenue 3anaun 1. ¢ noMombpI0 OTpe3Ka nepeaaroei JIMHAN

Pemenne 3anaum 2. ¢ MCIIONB30BAHUEM MOJIEIIN UACAIBHOTO COITIACYIOIIETO YETHIPEXIIOIOCHUKA

Pemienue 3agaun coriacoBaHust A1l MOJIETN aKTUBHOTO YETHIPEXIIOIIOCHUKA O6e3 00paTHOIl CBs3H,
¢ rpaduyeckoil BU3yanu3anuei nmpouecca NpoeKTUPOBAHUS U pe3yibTaTa pacyera Ha auarpamme Cmura.

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

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

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

4. ®uznueckoii nenwio ['-006paznoii crpykrypst MIUI, XXMILI

5. OU3NYECKON LIETBIO B BUIE ABYX IIOCJIEIOBATEIILHO BKIKOYEHHBIX O0Tpe3koB MIILJI, Bropon u3
KOTOPBIX IPEICTABIIAET U3 ce0sl YeTBEPTHBOJIIHOBBIN TpaHCHOpMAaTOp.

14.1.8. Tembl 1a00paTOpHBIX padoT
He npenycmorpeno PYII

14.2. Tpeﬁ()BaHI/Iﬂ K OIICHOYHBIM MaTepuajgam AJd JUll ¢ OrpaHHYC€HHBIMHA BO3MOKHOCTAMU
3A0POBbH U HHBAJIUI0B
I[JISI JiI) ¢ OrpaHM4YCHHBIMH BO3MOXHOCTAMU 3J0POBbA U MHBAJIUAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OICHOYHBIC MAaTCPHaAJIbI, IICPCUCHL KOTOPLIX YKAa3aH B Ta6J'II/II_Ie 14.
Ta6J11/111a 14 — I[OHOJIHI/ITGJII)HI)IC MaTepualibl OLUCHUBAHUA IJId JIUL C OrpaHUYCHHBIMU BO3MOXHOCTAMU
300POBbA U UHBAJIWJIOB

Kareropun Buapl 10N0THUTENBHBIX OLICHOUHBIX @DOopMbI KOHTPOJIS U OLICHKU
00y4aroLmXCs MaTepHasoB pe3yabTaToB 00yUEHUs
C napymenussmMu | TecTsl, TUCbMEHHBIE CAMOCTOSITENIbHBIE [IpenmyiiecTBEHHO NUCbMEHHAS
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ciyxa

paloThl, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

poBepKa

C HapymieHusiMu
3peHus

Co0ecenoBanue 1Mo BOIIPOCAM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[IpeumymiecTBEHHO yCTHAs TIPOBEPKA
(MHIMBUAYAIBHO)

C napymeHusMu
OIIOPHO-
JBUTATEILHOTO
anmapara

Pemenne MuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOSTENIbHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

HpeI/IMYI]_[eCTBeHHO JUCTaHIITMOHHBIMHA
METOAaAMM

C orpaHuueHusIMHU TI0
00IIEMETUITTHCKAM
[IOKa3aHUSIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIbHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpenmyniecTBEHHO IPOBEPKA
METOJaMH UCXOJIS U3 COCTOSTHUS
00y4aroierocss Ha MOMEHT IPOBEPKHU

14.3. MeToanuyeckue peKOMeH/IAMM 110 OLIEHOYHBIM MaTepuajiaM AJs JUL ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jis M1l ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAYyCMAaTPUBACTCS J10-
CTymnHas (hopMa IpeJOCTaBICHUS 3aJaHNI OLIECHOYHBIX CPEJICTB, @ UMEHHO:

- B IleyatHoi (opme;

- B IIeYaTHO (hopMe ¢ YBETHUYEHHBIM MIPUPTOM;

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BAaHUEM CYpPJIOTIEPEBOIA.

Jlumam ¢ OrpaHWYEHHBIMH BO3MOXXKHOCTSIMH 3/I0OPOBBSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJIrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. I TakKUX 00y4aromuxcs MpeycMaTpruBaeTcst JOCTYII -
Hasi popMa MpeTOCTaBICHHS OTBETOB HA 3a/IaHUs, @ IMEHHO:

- MUCbMEHHO Ha Oymare;

- HabOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C HCITOJIH30BAHUEM YCIIYT aCCUCTEHTA;

- [IPEJICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHUBaHUs PE3yIbTATOB OOYYEHHS JIMIl C OTPAaHUUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
BbsI M1 MHBAIHJIOB IO JMCIHUIUIMHE TPEITyCMaTPUBACT MpeIoCcTaBIeHne HHopManuy B popMax, aJaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBBS M BOCIPUATHS HH(POpMALIUU:

JI1s1 M1 ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B [e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

J1s1 1ML ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B reyaTHou (opme.

Jl1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUTaTeJbHOI0 annapara:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (hopme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOILIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yIEHHUsI MOXKET MPOBOIUTHCS B HECKOIBKO ITAIOB.
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