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

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA I ITPOI'PAMMA TN CHUITJIIMHBI
Panuonepenarwimme ycrpoiicTsa sl TeJiepaiuoBellIaHus

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpaenenne mnoaroroBku / crenuanbHocTh: 11.03.02 MH(oxkOMMyHUKALMOHHBIE TEXHOJIOTHM W
CHCTEeMbI CBSI3H

HanpasnenHocts (nmpoduis) / cnenuanuzanus: Lludposoe Tesiepaaunosemanue

®opma o0ydeHus: OUHaA

®akynbreT: PT®, Pagnorexuuveckuii paxkyabrer

Kagenpa: TY, Kagenpa TeneBuieHus 1 ynpapjiaeHust

Kypc: 3

Cemectp: 5, 6

YueOnsrit man Hadopa 2015 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunpl yueOHOI AeITebHOCTH 5 cemecTp 6 cemectp Bcero Enununne
1 | Jlekuun 24 24 4acoB
2 |I[IpakTH4ecKue 3aHATUS 18 10 28 4acoB
3 | JlaGopaTopHbie pabOTHI 18 18 4acoB
4 | KoHTpoJIb CaMOCTOSITEIbHON PabOTHI 10 10 4acoB

(kypcoBo#t IpoeKT / KypcoBasi paboTa)
5 | Bcero aymuTopHBIX 3aHATHI 60 20 80 4acoB
6 | CamocTtosaTenpHas pabora 84 16 100 4acoB
7 | Bcero (6e3 3x3ameHa) 144 36 180 4acoB
8 |IloaroroBka M caada dK3aMeHa 36 36 JacoB
9 | OOmas TpyI0eMKOCTh 180 36 216 4acoB
5.0 1.0 6.0 3.E.

OK3aMeH: 5 ceMecTp
Kypcogas pabota (mpoekr): 6 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()1()(’)})6HU Ha 3aCCJaHuM Kil(t)ﬁ,:[pbl
nportokon Ne 52 or « 18 » 4 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 (cnermanbHOCTH) 11.03.02 MHPpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN M CUCTEMBI CBS3H, YTBEPK/ICH -
Horo 06.03.2015 roxma, paccmoTpeHa u onoOpeHa Ha 3acefanuu Kagenpsl TY «  » 20
rojyia, mpoToKoi Ne

PazpaboTuuk:
Houent kad. TY A.T. Unbun

3aBenyronmii o0ecnieunBaromeii kad.
TY T. P.I'a3u3oB

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan PT® K. 1O. Ilonosa
3aBeAyIOIHi BRITYCKAIOIICH Kad.

TY T. P.T"'a3u3oB
OKCIIepTHI:

JlotieHT Kadeaphl TEICBUACHUS 1
ynpasienus (TY) A. H. bynnakos

Crapuuii npernonaBateib Kadeapbl
teneBuaeHus u ynpasienus (TY) A. B. Bycbiruna
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
Henwro guctumuinabl «Pagnonepemaromniue yctporctsa A tenepanuoenianus» (PYAT) ssuser-
Csl U3y4EHHE METOJIOB CO3JIaHMsI TIEPBUYHBIX KOJEOaHUN ¢ HEOOXOIUMOM CTaOMIBHOCTBIO YaCTOTHI, C Tpe-
OyeMbIM BHIOM MOAYJIAIMH M KA9€CTBEHHBIMH TOKA3aTEISIMU, C TpeOyeMOl MOIITHOCTHIO BBIXOAHOTO CHUT -
HaJIa.

1.2. 3agaun IMCHMIIINHBI
— H3yueHue METOAOB CO3/IaHUsI IEPBUYHBIX KOJICOAHUMN ¢ HEOOXOAUMOM CTAOMIIBHOCTBIO YacTO-
ThI, ¢ TpeOyeMbIM BHJIOM MOJYJISALMU U KAaYEeCTBEHHBIMU MMOKA3aTENSIMU, C TPeOyeMOi MOIIHOCTBHIO BbI-
XOJHOTO CUTHAaJA.

2. MecTto mucuuniuHbl B ctpykrype OIIOII

Huctunnuna «Paauonepenatomie ycrpoiicta ans tenepanuosemanus» (b1.B.0/1.9) otHocutcs
K OsioKy 1 (BapuaTuBHas 4acTb).

[TpenmecTByOIUMU AUCUUIUIMHAMY, (POPMUPYIOIIMMHU HayajbHbIE 3HAHUS, sBIsIOTCS: Paano-
nepealole yCTporucTBa UIs Tenepaauosenianus, O0mmas teopus cBszu, Lludposas oOpaboTka curHa-
JI0B, DJIEKTPOHUKA.

ITocnenyromuMu JTUCHUINIMHAMU SIBIIIOTCS: Paguonepenaromue ycTpouCTBa sl TelepaauoBe-
LIAHUS.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETSHIUI:

— IIK-9 ymeHueM npoBOAUTH pacueThl 1O MPOEKTY CETel, COOPYKEHUI U CPeICTB HH(POKOMMY -
HUKAlUi B COOTBETCTBUU C TEXHUYECKUM 3a/IaHUEM C HCIIOJIb30BAaHUEM KaK CTAHJIAPTHBIX METO/OB, IIPH-
€MOB U CPEACTB aBTOMAaTU3aLUU IIPOCKTUPOBAHUSA, TAK U CAMOCTOSTENIBHO CO31aBa€MbIX OPUTMHAJIBHBIX
IIporpamm;

— IIK-15 ymenuem pa3pabarsiBaTh 1 0GOPMIISATH Pa3IMYHYIO IPOEKTHYIO U TEXHUYECKYIO TOKY-
MEHTaLHIO;

B pesynpTrare u3ydeHus: IUCLUIIIMHBI 00YyJatOIUNACS JTO0JIKEH:

— 3HAThb * METOJbI NMpoeKkTupoBanusa cerel u PY/IT B COOTBETCTBUM ¢ TEXHUYECKUM 3aIaHUEM,
npaBuia oQOPMIIEHUSI MPOEKTHON M TEXHUYECKOW MokyMeHTauuu npu npoektuposanuu PYIT (TTK-9
[1K-15), * ocHOBHBIE MPUHLIUIIBI T€HEPUPOBAHUS, (POPMHUPOBAHUS M YCUIICHHUS MOIITHOCTH PaJHMOCUTHAIOB
IIPU COBPEMEHHBIX IIUPPOBBIX METO/IAX MOAYJISLNHU, UCIIOIb3YEMBIX B CUCTEMAaX TeJIepaJHOBEIIaHNs, ME-
TOJBI pacyéra OCHOBHBIX KaCKaJOB PAaJMONEPENATYMKOB C MCIIOJIb30BAHUEM KaK CTAHIAPTHBIX METOMOB,
MIPUEMOB M CPEACTB aBTOMAaTU3aLlMH MTPOECKTUPOBAHMS, TAK U CAMOCTOSTENBHO CO3JaBAEMbIX OPUTMHAJIb-
HeIx (ITK-9);

— YMeTb °* IIPOBOJUTH pacdyeTsl OCHOBHBIX KackaaoB PY/IT B coOOTBETCTBHM ¢ TEXHUYECKUM 3a-
JJAHUEM C HCIIOIb30BAaHUEM KaK CTaHJAPTHBIX METOAOB, IIPUEMOB U CPEICTB aBTOMAaTU3allMK IIPOCKTUPO-
BaHMUSI, TAK ¥ CAMOCTOSTEIFHO co3aBaeMbiXx opuruHaIbHBIX ([1K-9); ¢ paspabateiBath 1 0OpMIIATE pas3-
JMYHYIO IPOEKTHYIO U TEXHUUYECKYIO JOKyMEHTaMo npu npoexkrupoanuu PYJIT (IIK-15);

— BJaJeTh * HaBbIKaMH MPOECKTHUPOBAHMSI OT/EIbHBIX KAcKa/l0B paguolepelaTiuKoB U 0popM-
JIEHUs CTPYKTYPHBIX, (PYHKIIMOHAJIBHBIX U MPUHIMIINAIBHBIX CXeM paauonepenaroniei annaparyps! (I1K-
9, IIK-15).

4. O0beM TMCHUIIMHBI U BHAbI Y4e0HOI padoThl
OO01mast TpPyI0eMKOCTh AUCIUILTHHBI COCTABIIACT 6.0 3a4eTHBIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

%264&114.1121 4.1 — TpyaoeMKOCTb JUCHHUILINHBI
Bunbl yueOHOM esITeIBHOCTH Bcero uacos CemecTpsl
5 cemectp 6 cemecTp
AynuTopHbI€ 3aHATHUSA (BCETO) 80 60 20
Jlekunu 24 24
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[IpakTuyeckue 3aHATUS 28 18 10
JlaboparopHbie pabOTHI 18 18

KoHTposb camocTosTebHON paboThl (KypcoBOi 10 10
MPOEKT / KypcoBas paboTa)

CamocTtosTenbHas paboTa (Bcero) 100 84 16
BrinosnHeHWEe MHAUBUAYATBHBIX 3aJaHUN 47 47

OdopmieHre OTYETOB IO TAOOPATOPHBIM 20 20

pabotam

[TpopaboTka JIEKITMOHHOTO MaTepraia 21 17 4
[ToaroroBka Kk MpakTUYECKUM 3aHATHUSM, 12 12
CeMHHapam

Bcero (6e3 3x3ameHa) 180 144 36
IToaroroBka u caada dK3aMeHa 36 36

OO6mmast Tpy1I0€MKOCTb, 4 216 180 36
3aueTHble EquHuib 6.0 5.0 1.0

5. Conepxxanue I1MCUMILTHHBI

5.1. Pa3gennl AMCHHUILIMHBI K BUABLI 3aHATHHA
Paznensl IUCUMIUTAHEI ¥ BUABI 3aHATHN PUBEACHBI B Ta0mmie S.1.

Tabmua 5.1 — Pasgens! IUCHUILIMHEL U BUABI 3aHSITHI

CornacosaHa Ha noprtane N2 26709
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Ha3panus pa3/enioB AUCIUTIINHEI i 0 g & = z § = E
= 5 S S 2 5 0 = E
[ S < s S o 5
= =5 S g 28 g&
5 cemecTp
1 OcHOBHBIE TEXHUYECKHE TOKa3aTe- 2 0 0 2 0 4 IIK-15, IIK-9
71 ¥ QYHKIIMOHAIbHBIE CXEMBI PAJINO-
NepearoInX YCTPOUCTB.
2 T'enepaTopsl ¢ BHEIIIHUM BO30YXK/Ie- 6 18 6 23 0 53  |IIK-15, TIK-9
nueMm (I'BB).
3 [lenn MeXKacCKaJHOM CBSI3U Y BbI- 6 0 4 6 0 16 |TIK-15, TIK-9
XOJIHBIE KONleOaTeTbHbIE CHCTEMBI
4 Asroreneparopsl. CHHTE3aTOpBI Ya- 6 0 4 19 0 29 |IIK-15, 1IK-9
ctoT. Bo3oymurenu PY/IT.
5 Mopaynsiust 4 0 4 34 0 42 |TIK-15, TIK-9
Hroro 3a cemectp 24 18 18 84 0 144
6 cemecTp
6 Meronpl MOIYJISIIUU B COBPEMEH- 12 6 0 9 10 27 |TIK-15, TIK-9
HeIX PY/T
7 PazBuTHE COBPEMEHHBIX TEXHOJIO- 4 4 0 7 15 |IIK-15, ITIK-9
ruit PYJIT
Hroro 3a cemectp 16 10 0 16 10 52
Hroro 40 28 18 100 10 196
4




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)

HasBanus pasnenos

Coz[epncaHHe pa3aciioB AUCHUITIMHEI 110 JICKIUAM

TpynoeMKocCTsb,

q

dopMupyembie
KOMIIETEHIIUU

5 cemecTp

1 OcHOBHBIE
TEXHUYECKUE TIOKa3aTeIn
1 QYHKIIMOHATBHBIC
CXEMBI
panuornepearInx
YCTPOKCTB.

1. O0mue cBeneHus 0 paaIuoNepealouX yCTPOi-
ctBax (PIInY) cucrem tenepanuosemanus. OCHOB-
HbIE HOPMATHBHBIC IOKYMEHTBI, TEXHUYECKHE TPEOO-
BaHus K PIInY. [Tapamerpsel PIInY. ®yHKunoHaNbHbBIE
cxemsl PIInY cucrem TenepaanoBenianus.

[\

Hroro

IIK-15,
I1K-9

2 I'eHepatTopbl ¢ BHEIIHUM
B0o30yxaeHuem (I'BB).

AKTHBHBIE 2JIEMEHTBI, alllIPOKCUMALUA UX CTaTHYe-
CKUX XapakTepucTuk. Kiraccudukamnus pexxumMmoB pa-
6ote1 'BB 110 yrity otcedku, mo HanmpsiKEHHOCTHU pe-
KUMa aKTUBHOTO 3ieMeHTa. CTpyKTypHas cxema
I'BB. Turmbl u 061acTi MPUMEHEHUS Pa3IMYHBIX T€HEe-
paToOpHBIX PUOOPOB, ANMPOKCUMALIUS UX CTaTHue-
CKHX XapaKTepUCTHK. [ apMOHMUYECKHI aHATIU3 BBIXOA-
HOTO TOKa reHepaTropHoro npudopa. bamanc MorHo-
crer B ' BB. /lunamuueckue xapakrepuctuku ['BB.
Henonanpssk€HHBIN, KpUTUYECKHUN U ITEPEHAITPSIKEH-
HBIN pexXHUMbl paboThl reHeparopa. KiroueBoi pexum.
Harpyzounsie xapaktepuctuxku ' BB. OcHOBBI nHXe-
HepHoro pacdera ' BB. 3aBucumocTtu napameTpos
TPaH3UCTOPOB OT YacTOThl. OCOOEHHOCTH MHKEHEP-
HOTO pacueTa peXUMOB U XapaKTEPUCTUK TpaH3U-
ctopHbIX ['BB ¢ yuéToMm nHEepunoHHBIX siBiieHni. HMc-
nosip30Banue DBM npu MpoeKTHUPOBAHUHU U pacyéTe
pexuMoB u xapakrepuctuk ' BB. I'BB ¢ mapamens-
HBIM COEIMHEHUEM aKTUBHBIX 3JIEMEHTOB. J[ByXTaKT-
HBIE CXEMBbI T€HEPATOPOB.

Htoro

IIK-15,
[K-9

3 [lenu MeXKacKa HOM
CBsA3U U BBIXOAHBIC
KoJIeOaTEIbHBIE CUCTEMBI

OO6mue mpuHnmnbl TocTpoeHus cxem ['BB. Mexkac-
KaJIHbIC U BBIXOJHBIE IIeTH cornacoBanus. Koaddurm-
€HT TI0JIE3HOTO JIEHCTBUS KOIe0aTeIbHOTO KOHTYpA.
YacTuuHOE BKJIIOYEHHE KOHTYpa B KOJUIEKTOPHYIO
1enb TpaH3ucTopa. GUnbTpanus BHICIIMX rapMo-
nuk.[Iupoxononocusie PIInY. Cornacyromue mupo-
KOMOJIOCHBIE TpaHc(hopMaTopbl. MOCTOBBIEC CXEMBI
CIIOKEHHUSI MOIITHOCTEH.

HUroro

IIK-15,
I1K-9

4 ABTOTEHEPATOPHI.
CuHTe3aTOpBI YaCTOT.
Bo3oymurenu PYT.

VYcnoBus caMOBO30YXKICHHUS M CTAIIHIOHAPHOTO PEXKH-
Ma B aBToreneparope. O6o01IeHHas TpEXTOUEUHAs
cxema aBToreHeparopa. Beibop pekuma reneparopHo-
ro npubopa. ABTOreHepaTopbl Ha ABYXITOJIOCHUKAX C
OTpHILIATETHHBIM U HEpEeHITNATEHBIM CONPOTUBIIE-

[IK-15,
I1K-9
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HueM. [IpuHIunuanbpHbIe CXeMbl aBTOr€Heparo-
poB.CoBpeMeHHbIe TpeOOBaHUSI K CTAOMIBHOCTH Ya-
CTOTHI aBTOreHepaTopoB. OCHOBHBIE J1eCTA0MIU3HPY-
forre ()akTOphI M UX BIMSHUE HAa YaCTOTYy TeHepupye-
MbIX KojeOanuit. KpatkoBpeMeHHas 1 I0JITOBPEMEH-
Hasi HECTaOMIILHOCTH YacTOTHI, UX CBS3b CO CIIEK-
TpaJIbHBIMH XapaKTePUCTUKaMH CUTHAaJIa aBTOreHepa-
Topa. BiusiHue HecTaOMIIbHOCTH YacTOTHI Ha padoTy
PaAMOTEXHUYECKUX YCTPOICTB U cucteM.Ctabunusza-
Mg 4acToThl. CXeMbl aBTOT€HEPATOPOB C KBAPIIEBOM
cTabunu3anueit 4acToThl U 0COOEHHOCTH UX pacuera.
®dazoBas apronojcTporika yactotsl (OAITY). UuTe-
rpajbHbIe CXEMBI aBTOTEHEPATOPOB. ABTOT€HEPATOPHI
C pE€30HaTOpPaMHM U JIMHUAMH 3aJI€P’KKH Ha TOBEPXHO-
CTH aKyCTHYECKHUX BOJHaX.J/{nana3oHHO-KBapIeBas
cTabunu3anus 4acToTbl. OCHOBHBIE XapaKTEPUCTUKH
CHUHTE3aTOPOB YacTOT. MeTO/bI CHHTE3a CETKH JTUC-
KpeTHbIX yacToT. Cunrtesatops! yactot ¢ AITY. Ips-
Mo 1upoBoi crHTE3 YacToT. Bo3Oyaurenu paawo-
nepenaTyukoB. OCHOBHBIE TPeOOBaHMs, IPEIbSBIC-
MbIe K Bo3OyauTenssM. OcoOeHHOCTH (OpMUPOBAHUS
paanocursanoB Bo3oyaurens PYCT

Htoro

5 Monynsuust

Knaccudukanust BUIOB MOIYISIIINN, OCHOBHBIE XapaK-
TEPUCTHUKHU paguoCUTrHAIOB. DOpMUpPOBaHHE MOTYJIU-
POBAaHHBIX PAIUOCUTHAIIOB. CTaTUYECKUE MOIYJISIIH -
OHHbIE XapaKTepUCTUKU. OCHOBHBIE SHEPTETUUECKUE
MOKa3aTeu KacKaJoB MPU MOIYJISINH.

Hroro

TK-15,
TK-9

Hroro 3a CEMCECTP

24

6 cemecTp

6 Meronpl MOIYISIIUU B
coBpeMeHHbIX PYIT

CxeMbl aMIUINTYIHON MOAYJISLUU. YCUIIEHUE MOJTYJIH-
POBaHHBIX CUTHAJIOB. /[MHaMHUYecKne MOTYISALNOH-
HbIE XapaKTepUCTUKU. MeToibl (HOpMUPOBAHUS CHT-
HaJIOB ¢ 0HOU OokoBoOM nonocoi yactot (OBII).
OCHOBHBIE 2JIEMEHTHI YCTPOHCTB (POPMUPOBAHUS CUT-
HaoB ¢ OBII. OcoGeHHOCTH yCUTIEHUS] CUTHAJIOB C
OBII. Metons! hopMUpOBaHUS CUTHAJIOB C YaCTOTHOM
1 (ha30BOM MOAYIAIMEH, CXEMBI U UX CPAaBHUTEIIHHBIC
xapaktepucTuku. KBagparypHas Mmogynauus. AM-
IUTYIHO-(ha3oBas MaHumysinus. L{udposbie MmeTonbl
Moayisiumu B PIIoY cucrem renepaguoserianms:
QAM, COFDM wu np.

12

Hroro

[IK-15,
[1K-9

7 PazBuTHE COBPEMEHHBIX
TexHoJsiorui PYJIT

Crnenuduka paboThl yCUIUTEIEH MOLTHOCTH MPH
OFDM-curnanax. IIyTu noBblIIeHHs SHEPTETHUECKOM
3G GEKTUBHOCTH YCUIIUTEIEH MOIITHOCTH MHOTOYa-
cToTHBIX curHanoB Tuna OFDM. Cucremsl aBTopery-
nupoBaHus MOIHOCTH B PIInY MoOMIBHOM CBS3H.-
Kommutekcnas Mukpomunuatiopusanus PIIny B coor-
BETCTBHHM C AayibHEHIIUM pa3ButueM PYCT

IIK-15,
IK-9
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Hroro 4
Uroro 3a cemectp 16
Hroro 40

5.3. Pazaenbl AMCHUILVIMHBI U MEKIUCHMIVIMHAPHBbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIAy IUMH)
U obecneynBaeMbIMH (NOCJAeAYOIMIUMHU) JUCHUNIIMHAMHA

Paznensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBSI3M C 00€CTICUMBAOIIMME (TIPEABIAYIIIMA) H

obecrneunBaeMbIMH (ITOCIEIYIOIUMHY ) TUCIUTUTHHAMH MIPEICTaBICHBI B Tabumie 5.3.

Tabmua 5.3 — Pa3aens! AUCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

HaumeHoBaHue QUCHMILIHH

Ne pasnennoB JaHHOHM JUCHHUIUIMHBL, JIJIS KOTOPBIX HEOOXOIUMO
M3yYeHHEe 00eCTICUNBAONIUX U 00€CTIeYNBAEMbIX JUCIIHILTHH

AJIg TCICPaaUOBCIIaHHA

1 2 3 4 5 6 7
[IpenmecTByroNMe AUCIUTUIAHBI
1 Pannonepenaromue ycTpoiicTaa . 4 . . N . .
JUISL TeepagroBeaHus
2 O61mas Teopusi CBSI3U +
3 Hudposast 06paboTKa CUTHATIOB +
4 DneKTpoHUKa + +
[Tocnenyromue TUCIUIIITUHBL

1 Paguonepenatoiue ycTpoicTBa N n n N . N N

5.4. CooTBeTCcTBHE KOMIIETEHIN I, (POPMUPYEMBIX IPH U3YYCHUHU AUCUMILIMHBI, M BU/10B 3aHATHI

CootBeTcTBHE KOMIETEHUUH, (HOPMUPYEMBIX MPHU H3YyYECHUM AMCLUUIUIMHBI, W BHUJIOB 3aHATUN

npezcTaBiIeHo B Tabmuie 5.4.

Tabmuma 5.4 — CoOTBETCTBHUE KOMITETCHIINMA, (POPMUPYEMBIX TTPH W3YYCHUU NHUCHIUILIAHBI, U BUIOB 3aHS -

THH
< Bunnl zangatuit
S —
=l - . & .
2 5 'S = E o
5 i ”3 2. E g OPMBI KOHTPOJIs
= = = = = =
) (o8 IC::“ =W <
A = (54) @)
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I1K-9 + + + + + KonTponpHas padora,
Jomarmuee 3aganue, OT-
YeT [0 UHIUBUIYaTbHO-
My 3a1aHut0, KoHciekT
CaMOTIOATOTOBKH, 3alliu-
Ta otyera, [IpoBepka
KOHTPOJIBHBIX padoT,
CobecenoBanue, Otuer
1o J1abopaTtopHoOit pabo-
te, Onpoc Ha 3aHATHUSX,
3ammuTa KypCcoBBIX
MpoeKToB (pador), 3a-
yet, BoicTyrienue
(moknam) Ha 3aHATHH,
PacueTtnas pabora, Tecr,
OTtyeT 1o KypcoBou pa-
oore, Pedepar, udde-
PEHLIMPOBAHHBIN 3a4ET

IK-15 + + + + + KonTponpHas padora,
Jomarmuee 3aganue, OT-
YeT [0 UHUBUIYaJIbHO-
My 3a1aHut0, KoHciekT
CaMOIIOATOTOBKH, 3alliu-
Ta oryera, [IpoBepka
KOHTPOJIbHBIX padoT,
CobecenoBanue, Otuer
1o J1abopaTtopHOit pabo-
te, Onpoc Ha 3aHATHUSX,
3amuTa KypcoBBIX
poeKToB (pabor), 3a-
yet, BoicTyruieHue
(moknam) Ha 3aHATHUH,
PacueTnas pabora, Tecr,
OTuer 1o KypcoBoii pa-
oore, Pedepar, udde-
PEHLIMPOBAHHBIN 3a4ET

6. UaTepakTHBHBIE MeTOAbI U (JOPMBI OPraHU3aANNH 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JlabopaTtopHble paGoThl
HaumenoBanue nabopaTtopHbIX paboT npuseneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHoBanue 1a00paTopHbIX padboT

3 z S
3 =
2 > 5
Ha3Banus paznenos HaumeHnoBaHue 1a60paTopHbIX padoT zF &5
- 2 s
> o =
e e g
= o
5 cemecTp
2 I'eneparopsl ¢ BHeIIHUM | ['eHepaTopsl ¢ BHEITHUM Bo30yxaenuem (I'BB) B pe- 6 [IK-15,
B030yxeHuem (I'BB). KUME C OTCEYKOM KOJUIEKTOPHOTro TokaHarpy3ounsie [1K-9
xapakrepuctuku [ BB
Hroro 6
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3 Ilenu mexxkackagHoit | Hactpoeunsie xapaktepuctuku ['BB [IK-15,
CBSI3U U BLIXOJHLIC Hroro TIK-9
KoJie0aTeIbHBIE CUCTEMBI
4 ABTOr€HEpaTOpHI. HccenenoBanne TpEXTOYEUHBIX CXEM aBTOT€HEPATOPO- 4 [IK-15,
CuHTE3aTOpBI 4aCTOT. Bl ccnenoBanue cxeM KBaplEBbIX aBTOIC€HEPATOPOB [1K-9
Bozoymurenu PY/T. Vitoro
5 Monynsauus Hccnenosanue cxem MOIYJIAITOPOB TIK-15,
[TK-
Uroro )
Hroro 3a cemectp 18
Hroro 18
8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)
HaumeHnoBaHMe MpakTHUECKUX 3aHATUH (CEMUHApOB) MpuBeieHo B Tabnue 8.1.
Tabmuma 8.1 — HammeHoBaHMe MPaKTHUECKUX 3aHATHHA (CEMUHAPOB)
A v o=
= 2 E
3 = =5
g > 5
HasBanus paznenos HaumeHoBaHMe MPaKTHUECKUX 3aHATUH (CEMHHAPOB) zF &5
o) S E
X g =
2 o 2
= S
5 cemecTp
2 I'ereparopsl ¢ BHeIIHUM | | Br16op 1 060cHOBaHME (PYyHKIIMOHATBHON CXEMBI 18  IIK-15,
B0o30yxienueM (I'BB). nepenaTynka. BeiOOp akTHBHBIX IEMEHTOB2 DHepre- [1K-9
TUYECKUH pacdy€T KackaJoB YCUJIEHHUS MOILHOCTH. 3
Pacuér neneit cornacoanusi4 Beibop 1 pacuér npuH-
LUIHATIBHOM CXeMBbI aBTOreHeparopad Pacu€r kackana
C aMIUIUTYIHOW MOy sinueil. Pacuér ctatnueckoi
MOJYJISIIUOHHOM XapaKTepUCTUKH. Pacu€r aneMeHToB
cxeMsl 1dpoBoro MmoaysaTopa.6 Beidbop n o6ocHoBa-
HUe crocoba (hopMUpoBaHUs paboUnX YacToT U Tpe-
OyeMbIX BUJIOB paboThI nepenaTurnka’ Pacuér ckopo-
CTH IIE€pe/layM JAaHHBIX MPU Pa3IUYHBIX METOJAX MO-
DYISIMNA U TIOMEXOYCTONYHMBOTO KOAUPOBAHUS
Hroro 18
Hroro 3a cemectp 18
6 cemecTp
6 Metozap! monymsiunu B | Pacu€r kackana ¢ aMIuTyaHOM Moaysueil. Pacuér 6 [IK-15,
coBpeMeHHbIX PYIT CTaTUYECKOM MOTYJISILIMOHHOM XapaKTepUCTUKH. Pac- I1K-9
YET HIIEMEHTOB CXEMBI IIU(PPOBOr0 MOYJIATOPA.
Hroro
7 PazButue coBpeMeHHbIX | Be100op 1 060cHOBaHUE criocoba hopMupoBaHus pa- 4 [K-15,
texnosnorui PYJIT 00YMX YaCTOT U TPeOYEeMBIX BUIOB pabOTHI ITepeaar- I1K-9
yrkaPacuér ckopocTu nepesauu J1aHHbIX IpU pa3ind-
HBIX METOAX MOAYJISILUU U TIOMEXOYCTOMUYUBOIO KO-
nupoBaHusiOdopmIiieHHE TPOSKTHON M TEXHUIECKOU
JIOKYMEHTAIUU C UCIIOJIb30BAHMEM COBPEMEHHBIX TEX-
HOJIOTUI
Hroro 4
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Hroro 3a CEMCECTP

10

Hroro

28

Tabimue 9.1.

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

Tabmura 9.1 — Buasl caMoCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMbIE KOMIIETEHITUN

3 =
Q = g
o e o T
Bunsr camocTosTenbHON & > ©
Hassanus paznenon z " = ®opMbI KOHTPOJIS
paboTEI L s 2
X g =
> =3
o =
= S
5 cemecTp
1 OcHoBHbIe TexHUUeckue | [IpopaboTka JIEKIHOHHOTO 2 |IIK-15, JlomaliHee 3a1aHue,
MoKa3aresiau u Marepuala [1K-9 Onpoc Ha 3aHATHSIX
(YHKIIMOHATHHBIE CXEMBI Hroro 2
paaronepenaronx
YCTPOKCTB.
2 I'enepatopsl ¢ BHemIHUM | OpopmileHrEe OTYETOB IO 6 |IIK-15, Brictynienue (noknan) Ha
B030yxienuem (I'BB). nabopaTopHBIM paboTam I1K-9 3aHATHH, JloMaliHee 3aa-
Hue, OT4eT I TOp-
BrinosnHeHne nHAMBUY- 17 S’ 0 5 N ﬁna60pa op
aJbHBIX 3a/1laHU’ HOHM pabote, LIpoBepKa
KOHTPOJBHBIX padoT, Co-
Hroro 23 OecenoBanue, Tect
3 Ilenu MexXKacKaIHON IIpopaboTKa JIEeKIIHOHHOTO 2 |IIK-15, Omnpoc Ha 3ansaTHAX, OT-
CBSI3U M BBIXOJTHBIC Marepuaia [TK-9 YeT 1o JabopaTopHOi pa-
KonebaTeIbHbIE CHCTEMBI OQOPMICHHE OTHETOR 110 4 linTe, PaCIéeTgaﬂ pabora,
T. BaHU
JabopaToOpHBIM paboTam eepar, Cobecenonanue
UTtoro 6
4 ABTOreHeparopsl. [IpopaboTka J1eKIIHOHHOTO 13 |TIK-15, JlomaimHee 3aanue, 3a-
CuHTE3aTOpBI YaCTOT. Marepualia [1K-9 umTa otyeta, KoHcnekr
B urenu PYIT. MOTIOATOTOBKH
o3byautemn PYJI OdopmieHre 0TYETOB 0 6 ;{a OTOATOTO é 0
HTpOJIbHAs paboTa, OT-
nabopaToOpHBIM paboTam OHTPO pabota,
YeT [0 UHIUBUAYATbHOMY
Hroro 19 3aganuio, Otyer o jgabdo-
paTtopHoii pabote, Tect
5 Mogynsuus OdopmiieHre 0TYETOB T10 4 |IIK-15, |/domamHee 3anaHue, 3a-
nabopaTtopHbeIM paboTam [IK-9 umTa oryeta, KoHTposib-
BeInonHeHne HHANBUTY- 30 Has pa608a, Onpoc Hg 3a-
AIbHDIX 3a71aHuil HATHAX, OT4eT 10 Jadopa-
TopHO# pabote, Pedepar,
Hroro 34 TecT
Hroro 3a cemectp 84
[TogroroBka u ciava sK3a- 36 DK3aMeH
MeHa
6 cemecTp
6 Meronbl monynsiiuu B | [loaroroBka k nmpakruue- 6 TIK-15, BricTynuienue (noknan) Ha
coBpeMeHHbIX PYIT CKUM 3aHSTHSIM, CEMUHA- [TK-9 3aHsATHH, JJoMalHee 3a0a-
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pam HHE, 3alIuTa OTIeTa,
KonTponpHnas T T-
[IpopaboTka JIEKIIMOHHOTO 3 OHTpONEHad pabota, O
MaTepraa YeT M0 UHIUBUAYATbHOMY
3ananuio, Pedepar, Tect
Hroro
7 Pa3Butue coBpeMeHHbIX |[loaroroBka Kk rnpaktuye- IIK-15, JloMamHee 3aganue, 3a4der,
texHonorun PY/IT CKHUM 3aHATUSAM, CEMHUHA- [K-9 3amuTa KypcoBbIX MPOEK-

pam TOB (paboT), 3ammTa oT4e-
T TYET 110 K BOH pa-

[TpopaboTka JTEKIIMOHHOTO 1 6a’ O Ce6 0 KypcoOBOH pa

T BaHU

Marepuaa 0TC, LObECENo c,
Tect

Hroro 7

Hroro 3a cemectp 16

Hroro

136

10. KypcoBasi paGora (mpoexT)
TpymoeMKOCTh ayIMTOPHBIX 3aHITUN U POPMUPYEMble KOMIETCHIIMH B paMKaX BBITIOJHEHUS Kyp-
coBoi paboTHI (1poekTa) mpeactaieHsl Tadmumie 10.1.

Tabmuma 10.1 — TpymoeMKOCTh ayAUTOPHBIX 3aHATHH ¥ (POPMHUPYEMbIe KOMIIETCHIIUN B paMKaX BBITIOTHE -
HUsI KypcOBOH paboTHI (IPOEKTa)

v v =
= 2 E
S P=a=t
Z > 5
HanmenoBanue ayqMTOpHBIX 3aHATUI s &5
o E
= 2 =
Y <
~ S
6 cemecTp

Br160op 1 060cHOBaHME (PYHKIIMOHATLHON CXEMBI TIepeIaTInKa. 10 ITK-15, TIK-9

Br160p akTHBHBIX 371eMEeHTOB.PacuéT OTeNnbHBIX KacKa 0B mepe-

natauka.OdopmiieHrne TpUHIMIHATBEHON cxeMbIOdopMIleHne To-

SICHUTEJIbHOW 3aITUCKU

Hroro 3a cemectp 10

10.1. TembI KypcOBBIX padoT (IIPOECKTOB)

[TpumepHas TeMaTHKa KypcOBBIX palboT (IPOEKTOB):

— 1. Pacy€T u KOHCTpYHpPOBAHUE PAAUOBEIIATEIBLHOTO NEPEAATUHKA.

— 2. Pacuér u xoHCTpyupOBaHUE TENEBU3MOHHOTO NEepelaTYnKa CUTHAJIOB U300 paKeHUSI.

— 3. Pacué€r u xoHCTpyupoBaHue ycuianuTesns MoiHoctu curianos COFDM

— 4. Pac4€r u KOHCTpYMpPOBAaHUE TEIEBU3MOHHOIO IEPEAaTYMKa CUTHAIOB 3BYKOBOT'O COIIPOBO-
KIICHU.

— 5. Pacuér u KOHCTpYUpOBaHUE TIepeaTIMKa ISl HU(PPOBOTO PaIHOBEIIAHUS

— 6. Pacuér u konctpyupoBanue nepenatuanka ais Y KB UM-crepeosenianus.

— 7. Pacuér u KOHCTpyUpOBaHUE IepeiaTyuKa JUIsl HU(GPOBOro TEIEBU3UOHHOTO BEILAHUS.

11. PeiiTuHroBasi cucreMa JJisi OLIEHKHU YCIIeBA€MOCTH 00y4aroumuxcst

11.1. baajbHbIe OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — banipHbIe OLIEHKH JUTSI JIEMEHTOB KOHTPOJISI

. . MaxkcuMabHbII
. MaxkcuMalbHbIN MaxkcumanbHbIN
DneMeHThl yueOHOit 0as 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ |  0ami 3a nepuoa
JESITENbHOCTH mexny 2KT u Ha cemMecTp
Hayana ceMectpa | mexnay 1KT u 2KT
KOHEI| cemecTpa
5 cemectp
11
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BricTymuienne (okaam) Ha 10 10 20

3aHSATHH

JudbdepenunpoBaHHbIi 10 10

3a4yer

OTuet no nabopaTopHOii 10 10 20

pabote

Pacuernas pabora 10 10

Tect 10 10

Hroro makcumyM 3a nepu- 10 10 50 70

on

OK3aMeH 30

Hapacrarommm urorom 10 20 70 100
6 cemecTp

BeicTynienue (noknan) Ha 10 10 20

3aHATUU

3auer 40 40

KonTponbHas pabota 10 20 30

OTyer No MHIUBUAYATb- 10 10

HOMY 33/1aHHIO

Hrtoro makcumyM 3a nepu- 10 10 80 100

on

Hapacraromum ntorom 10 20 100 100

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

Tabmuma 11.2 — Ilepecuer 6aJ10B B OIIEHKH 32 KOHTPOJIbHBIE TOUKH

Bamibl Ha 1aTy KOHTPOJIBHON TOYKHU OneHka
> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5
Ot 70% 1o 89% ot MakcuMaabHOM cymMMbl OaisioB Ha naty KT 4
Ot 60% 110 69% oT MakcuMaIbLHOM CyMMBI OaiToB Ha aaty KT 3
< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT 2

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY
[Tepecuer cymmMbl OajioB B TPAAMLIMOHHYIO MU MEXIYHAapOIHYIO OLIEHKY NPEJCTAaBIEH B TabIuLe

11.3.

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

Hrorosas cymma 6aisos,

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

9K3aMEH

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

4 (xopomio) (3a4TeHO) 75 - 84 C (xopor1wo)
10-74 D (ynoBnerBopuTeabHO)
65 - 69

3 (yZIOBJIETBOPUTENHHO) (3aYTEHO) 60 - 64 P ———
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2 (HEeyZIOBJIETBOPUTENHHO) (HE

Hwxe 60 6ayuios F (HeynoBieTBOPUTEIHHO
3a4TEHO) (neyn p )

12. YueOHO-MeTOnMYecKOe M HHPOPMALMOHHOE 0O0ecTeYeHre I CIHIIJIMHbI

12.1. OcHoBHas JuTepaTrypa
1. Pammonepenatomue yctpoiictBa: YueOnuk s By30B / [lox pen. B.B. lllaxrunpasna. — 3-¢
u3., mepepad. u nom. — M.: Pagno u cBszp, 2003. — 560 c. (manmuune B 6ubmmorexke TYCVYP - 136 3k3.)

12.2. lonotHUTEILHAS JTATEPATYpa
1. JHertsaps I'A. YcrpolicTBa reHepupoBaHust U (GpopMupoBaHus curHanoB: YueOHuk. — HI'TY,
2005, gactsb 1, 480 c. (31), yacts 2, 548 ¢. (Hanmuue B oudimoteke TYCVYP - 31 3k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-MeTOAMYEeCKHE MOCOOUs

1. 1. Wnmeun AL, bopayc A ., Kazanues I' /1., [TopoxoBanuenko A.M. YcrpoiictBa hopMupo-
BaHUsl CUTHAJIOB: YueOHOoe MeToamueckoe mocobue. — Tomck: kadeapa TY, TYCYP, 2012. — 142 c. (mo
CaMOCTOSITEIIbHON paboTe — paziensl 1 — 5, KypcoBoe MpoeKTHUpoBaHUE - C. 21...142). [DneKTpoHHBIH pe-
cypc] - Pexxum nocryma: http://192.168.210.1/upload/posobia/i4.doc, nara obpamenus: 19.05.2018.

2. AJI. Bopayc. PykoBoACTBO uisi BBIMOJIHEHHS JIaGOpaTOpHBIX paboT mo kypey «YCTPOM-
CTBA ®OPMHUPOBAHUA U TEHEPUPOBAHUSA CUT'HAJIOB». — Tomck: xadenpa TY, TYCVYP,
2012. — 46 c. [DnexktponHbIid pecypc] - Pexxum moctyma: http://tu.tusur.ru/upload/posobia/b16.doc, nara
obpamrenusi: 19.05.2018.

3. AJ. bopayc, I'’l. Kazanues, A.I'. UnbuH. MeToaudeckoe mocooue mo mpakTHYECKUM 3aHs-
TUSIM U TIPOBEPOYHBIC TECTHI MO JUCIUIUINHE «YCTPOHCTBA TEHEPUPOBAHUS U (POPMUPOBAHUS CUTHAIIOBY.
— Tomck: xkadenpa TY, TYCVYP, 2012. — 44 c. [DOnekrpoHHbIi pecypc] - Pexumm pocryna:
http://tu.tusur.ru/upload/posobia/b15.doc, nara o6pamenus: 19.05.2018.

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

Y4eOHO-MeToIMUeCKUEe MaTepHralibl Il CAMOCTOSITENIbHOM U ayAUTOPHOM paboOThl 00ydaroluxcs
U3 YMCIIa JIML] C OFPAaHMYEHHBIMH BO3MOKHOCTSIMU 370POBbSI U MHBAJIMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSM UX 3/I0POBbS U BOCIPUATUS UHPOPMALIIH.

J1s1 a1 ¢ HapyIIeHUsIMH 3PeHus:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETMYEHHBIM HIPUPTOM.

JI1s1 JI1 ¢ HApYIIeHUsIMH CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

JI1s1 711 ¢ HAapYLIEeHUsIMH ONIOPHO-ABUIaTeJILHOIO aNnapara:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B IeyaTHoOU (opme.

12.4. IIpo¢eccnonaibHbIe 0a3bI JAHHBIX U MHPOPMALMOHHBIE CIIPABOYHbIEC CHCTEMBbI
1. 0000

13. MaTrepuaibHO-TEXHHYECKOe o0ecneyeHrne JUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenne

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

13.1.1. MaTepuaibHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JTeKIIMOHHBIX 3aHATHI
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJAbTALUH, TE-
KYILEro KOHTPOJIS U MPOMEXKYTOUHON aTTeCTAllMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOITMUECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 00opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHoIl meOenbio. MMeroTes
JIEMOHCTpalMOHHOE 000pyA0BaHNHE U yueOHO-HAITIIIHbIE TOCOOMs, 0OecIeunBaroIie TeMaTHIeCKue Ui-
JIOCTPALMHU 110 JIEKLIMOHHBIM pa3ieiaM JUCIUIUINHBI.
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13.1.2. MaTepuaJbHO-TEXHHUYECKOE H IPOrPaMMHOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI

VYuebnas madoparopusi UPPOBOTO TEIEPATUOBEIIAHUS

yueOHasi ayJuTOpHs JUIsl TPOBEACHUS 3aHATUN JIGKLIMOHHOTO THUIA, ydeOHas ayAuTOpHs JUIs IPOBeE-
JICHHS 3aHATHH MPAKTUIECKOTO TUIA, ydeOHas ayAMTOPHS IS IPOBECHHS 3aHATHI T1a00paTOPHOTO THIIA,
yueOHasl ayuTopus JJIs IPOBEIEHHsS 3aHATUI CEMHUHAPCKOro TUIA, MOMEIIEHUE JJIs1 KyPCOBOI'O MPOEKTH -
poBaHUs (BBIMOJHEHHUS KyPCOBBIX paboT), IIOMEIICHHUE /ISl TPOBEICHUS TPYIIIOBBIX U HHIUBUIYAITBHBIX
KOHCYJbTAllUi, OMEIEHUE JJIsl IPOBEACHUS TEKYILEr0 KOHTPOJIS U MPOMEXYTOUHOM aTTecTalluu, oMe-
HICHUE JUTSI CAMOCTOSITEIIBHON paboThI

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuna, a. 47, 212 ayn.

Onucanue UMeroIerocs 000pyI0BaHUs:

- Yacroromep 43-33 (5 wr.);

- I'enepatop I'3-109 (5 wrT.);

- Boastmetp B7-26 (5 mit.);

- Maker Nel (5 mt.);

- Maket Ne2 (5 mr.);

- Ocummnorpag G05-620 (5 mwr.);

- Hudposoii TeneBU3MOHHBIN NiepenaTyuk (9 mwrT.);

- TeneBuzop «Pyoun» (8 mt.), Samsung 51;

- Anammzatop cur"anoB IT - 15T2 (8 mwT.);

- Kommnbrotepsr: Ci3, mono6mok 21,5 (8 wr.);

- TB mpucraBka (8 mr.);

- Jlocka MapkepHasi, TocKa ayIiuTOpHas;

- Kommutekt cnienmanu3upoBaHHoi yueOHoON MeOenu;

- PaGouee mecTo mpernoaBares.

[TporpammHoe obecrieueHue:

— Google Chrome

— Microsoft Office 2007

— Microsoft Visio 2013

— TALGAT201Y6

13.1.3. MaTepHaJbHO-TEXHHYECKOE M IPOrPaMMHOe o0ecredeHne 1JIs J1adopaTopHbIX padoT

Y4ueOHnas 1abopatopusi UG POBOTO TeJIepaUOBLEIIAHUS

yueOHas ayquTopus JUIs MPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUMA, yueOHas ayIUTOpUs [Tl IPOBE -
JICHHS 3aHSATHH MPAKTUIECKOTO TUIA, ydeOHas ayIuTOpHS I POBEICHHS 3aHATHI 1a00paTOPHOTO THIIA,
yaeOHasi ayTuTOpHsI AJisl TPOBEACHHUSI 3aHATHI CEMUHAPCKOTO TUIIA, TOMEIICHHE JIJIsl KypCOBOTO MPOEKTHU -
poBaHUS (BBIMOJIHEHHSI KYPCOBBIX Pa0OT), IOMEIIEHHE JJIsi TIPOBEACHUS TPYIIIOBBIX H WHIWBUIYAIBHBIX
KOHCYNbTAIIU{, MOMEIIEHUE ISl TPOBEACHHS TEKYILErOo KOHTPOJIS U MPOMEXYTOYHOU aTTecTalluu, moMe-
HICHUE JUTSI CAMOCTOSTEIIBHON paboThI

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 47, 212 ayn.

Onucanune uMeroIerocs 000py10BaHUs:

- Yacroromep 43-33 (5 wr.);

- I'enepatop I'3-109 (5 wrT.);

- Boastmetp B7-26 (5 mit.);

- Maker Nel (5 mit.);

- Maket No2 (5 mr.);

- Octmnorpad G05-620 (5 mT.);

- Hudposoii TeneBU3NOHHBIN nepenaTduk (9 mr.);

- TeneBuzop «Pyoun» (8 mrT.), Samsung 51;

- Anamm3zatop curHanoB IT - 15T2 (8 wT.);

- Komnsrotepsr: Ci3, Mmonobm0k 21,5 (8 mrt.);

- TB mpucraBka (8 mrT.);

- Jlocka MapkepHasi, ToCKa ayIuTOpHas;
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- Kommuiekt cienmanuzupoBanHoi yueOHOW Mebenu;
- Pabouee mecTo nmpenomaBares.

[TporpammHOe obecrieueHue:

Adobe Acrobat Reader

Google Chrome

Microsoft Office 2007

TALGAT201Y6

13.1.4. MarepuajibHO-TEXHHYECKOE U MPOrpaMMHoOe o0ecrneuyeHue 1Jisl CAMOCTOSATeJIbHOW padoThI
Jist caMOCTOSITENNbHOM paboOThl MCIONB3YIOTCA y4eOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAcChl),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTb, T. Tomck, Jleanna mpocrmexkr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. KpacHoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacth, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000pyIOBaHUS:

- yueOHasi MmeOerb;

- komnetotepsl kinacca He Hike [IDBM INTEL Celeron D336 2.8[T. - 5 miT.;

- KOMOBIOTEPHI MOJIKIIOUYEeHBI K ceTu «/HTepHeT» U 00eCcreynBaroT JAOCTYI B AJIEKTPOHHYIO HH-
(dhopManOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VIS JIHI ¢ OTPAHHYE€HHBIMU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/I0B

OcBoeHUE NUCLUUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAJIHMJIAMHU
OCYIIECTBIISIETCA C UCTIOJIb30BAaHUEM CPEICTB 00yUEHHs OOILEro U CIelnaIbHOTO0 Ha3HAYEHHS.

[Tpu 3aHATHAX ¢ OOYUAIOLMIUMUCS ¢ HAPYIIEHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/nepesa-
4yi y4yeOHOM nHPOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CHCTEMBI MTPEToaBaHus il 00YJatOLTHXCsI
C MHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOM CUCTEMBI. Y4eOHasl aymuTOpUs, B KOTOPOM 3aHUMAIOTCS
oOyyaronyecsi ¢ HapylIEHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHON JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATHSAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO UCIIOJIb30BAHUE B
JICKIMOHHBIX U YUeOHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
HAa JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIHUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 00YyYaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara HCIOJb-
3YIOTCS aTbTEPHATUBHBIC YCTPOICTBA BBOJA HH(OPMAIIUK U IPYTHe TEXHHUECKHE CPEICTBA IIpueMa/Tiepe-
Jnaund yaeOHON MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YpPOBHsS OCBOCHHUA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!
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14.1.1. TecToBbIe 327aHUA

TecToBEIE 3a0aHUA:

* 1. ABTOTE€HEpaTOp — 3TO YCTPOICTBO, Mpeodpa3zyroliee IHEPTHIO ...

-MCTOYHUKA NMUTaHUs B dHepruto BU-konebanuii ucrnosb3yst BHEIIHee BO30YXI€HHE Ha BXOJE.

-MCTOYHUKA MUTaHUs B dHepruio BU-konebanuii 63 BHEIIHETO BO3ICHCTBUS.

-BHEIIHETO BO30YXIeHHs B dHepruto BU-konebanmii.

-UCTOYHUKA MUTaHUS B dHepruio BU-konebGaHuii W ynpaBieHUs 3TUMHU KOJICOAHUSMHU C IIETBIO
nepeaayn HHPOPMaIIUH.

+ 2. [InaBHOe HapacTaHue KoineOaHUIl B aBTOreHEpaTope NMpH BKIIOYEHHM IMHUTAHUS BO3MOXXHO B
cilydae, Korja. ..

-YBEJIMUEHUE S3HEPTUU B KOHTYPE MEHBIIIE, YEM ITOCTYIUIEHHE €€ OT TPaH3UCTOpA.

-[I0TE€PH SHEPTUHU B KOHTYpeE OOJIbIIIE, YEM MOCTYIUIEHUE €€ OT TPaH3UCTOpa.

-II0TE€PH PHEPTUU B KOHTYpE OOJIbIIIe, YeM MOCTYIUIEHHE €€ OT MICTOYHHUKA TUTAaHUSI.

-[I0TE€PH PHEPTUU B KOHTYPE MEHBIIIE, YEM IIOCTYIUIEHHE €€ OT TPaH3UCTOPA.

* 3. Kak yMeHbIINTh HEIMHEHHBIE HCKaXEeHUs orubatomeid AM-curnana npu KOJUIEKTOPHOU MO-
TyJALu?

-YBenuuuth UQ.

-YBennuuth R1

-YmenbnTh EK.

-YmenpmTs R1.

* 4. IlepecTpauBaemble reHepaTophl, ynpasiseMble HanpspbkeHueM (I'YH), BeimosHsAOT 1o cxeme

-€MKOCTHOM TPEXTOUYKHU C KOHTYPOM MEXI1Y KOJUIEKTOPOM U 0a30i.

-UHAYKTUBHOM TPEXTOUKHU C KOHTYPOM MEXKIY IMUTTEPOM U KOJUIEKTOPOM.

-€MKOCTHOU TPEXTOUKH C KOHTYPOM MEKY SMUTTEPOM U KOJUIEKTOPOM.

-UHIYKTUBHOU TPEXTOUKH C KOHTYPOM MEXKIY KOJUIEKTOPOM U 0a30il.

* 5. Paguonepenaroniee ycTpOHCTBO — KOMILIEKC PAAUOTEXHUYECKUX CPENCTB, MpEAHA3HAUCHHBIN
TSI Ipe0Opa3oBaHus DHEPTHUMU. . ..

-MCTOYHUKA MUTaHUs B dHepruro BU-konebanuii ucmonb3ys BHEIIHEE BO30YXICHHE Ha BXOJE.

-MCTOYHHMKA TUTaHUs B dHeprui0 BU-konebanuii 6€3 BHEITHETO BO3ICHCTBUS.

-BHEIIHETO BO30YXIeHHs B sHepruto BU-konebanuii.

-MCTOYHUKOB MUTaHUs B sHepruto BYU-konebaHuil u ympaBieHus 3TUMU KoJeOaHUSMU C LEIbIO
nepeaayr HHPOPMAIUH.

* 6. B xakoM pexxuMe paboTaeT TEHepaTop C BHEIIHUM BO30YKIEHHUEM, €CII KojeOaTeabHBIN
KOHTYp B LIENU TPAH3UCTOpPA HACTPOEH Ha N>2 FapMOHUKY UMIIYJIbCOB KOJUIEKTOPHOT'O TOKA.

-YCUJIUTENb MOIIHOCTH.

-aBTOTE€HEPATOP.

-CUHTE3aTOp YaCTOTHI.

-YMHOXHTEJb YaCTOTHI.

* 7. IuHaMUYECKUMHU XapaKTepUCTUKaMU FeHepaTopa ¢ BHEIIHUM BO30Y)KJI€HUEM Ha3bIBaIOTCS 3a-
BUCUMOCTH ...

-HANpPsKEHUS OJTHOTO U3 JIEKTPOJOB AKTUBHOT'O 3JIEMEHTA OT TOKA COOTBETCTBYIOILETO 3JIEKTPOAA

B JMHAMHYECKOM PEKUME.

-TOKa OZHOTO U3 AJIEKTPOJOB AKTUBHOTO AJIEMEHTA OT TOKA COOTBETCTBYIOILIEIO AIEKTPOJa B JUHA-
MUYECKOM PEXKUME.

-HANpsDKEHUs OJHOIO M3 3JIEKTPOJOB AKTUBHOIO 3JEMEHTA OT HAINPSIKEHUS COOTBETCTBYIOILETO
AJIEKTPOJa B TUHAMUYECKOM PEKHUME.

-TOKa OJJHOTO U3 3JIEKTPOJOB AKTUBHOI'O 3JEMEHTA OT HAIPSKEHUS HA COOTBETCTBYIOLIEM DJIEK-
TPOJE B TMHAMUYECKOM PEXUME.

* 8. [Ipu 0HOTIOJIOCHOM MOJYJISILIMM U3MEHSIOTCS OJHOBPEMEHHO. ..

-aMITuTyna 1 yactora BYU konebanus.

-amruatyza 1 ¢aszoBbiii yron BY konebanust.

-yactoTa u (a3oBelii yron BU konebanusi.

-¢azoBerit yron BY konebanust.
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* 9. B BbIXOJHOI LIeTIM TeHepaTopa C BHEIIHUM BO30YXIEHUEM, MOJe3Hass MOIIHOCTh BBICOKOYA-
CTOTHBIX KosieOaHuii, mepeaaBaemMbix B KOHTYp P=xUI, rae x — koaddunment, U — aMIInTyna mepeMeHHo -
ro HaIpsKEHUS Ha KOJUIEKTOpe, | — aMIuinTyaa nepBoil rapMOHUKH KOJJIEKTOPHOTO TOKa

- x=1/2.

- x=1.

- x=3/2.

- x=2.

* 10. B xakoMm pexxume paboTaeT yCTPOMCTBO, €CIU KOJeOaTeIbHbIN KOHTYP B IIEMH TPAH3UCTOPa
HACTPOEH Ha NEPBYIO0 FapMOHHUKY UMITYJIbCOB KOJJIEKTOPHOIO TOKA?

-YCHJIUTEIb MOIIHOCTH.

-aBTOTE€HEPATOP.

-CUHTE3aTOp YaCTOTHI.

-YMHOXKHUTEJb YaCTOTHI.

* 11. Onpenenurte MOIIHOCTh, PACCEMBAEMYIO CTOKOM TPaH3UCTOPA, €CIU MOABOJMMASI MOIIHOCTh
paBHa 200 Br, a anextponnsiii KIIJ{ paBes:

- N1=80%;

- 85%:;

- 90%;

- 95%.

* 12. DOnexrponnsiii KIIJ[ reneparopa pasen 60%, MOIIHOCTh MATAHMS KOJUIEKTOPHOU 1ienu 36 Br,
COIIPOTHBIICHHE BETBEH HArpyXEHHOro KOHTypa paBHO rH = 3 Om. Ompenenute KoneOaTelbHYIO MOII-
HOCTb.

-21,6 Br

-49 Br

-216 Bt

-4 Br.

* 13. Yeunurens paboTaer Ha KoieOaTeIbHYIO CUCTEMY C PE30HAHCHBIM conpoTuBieHreM 90 Owm.
N3MepeHbl: MOCTOsSIHHAS COCTABIISIIONIAs KOJUIEKTOPHOTO ToKa 0,2 A, HaNps>KeHUE MUTAHUS KOJUIEKTOPHOU
uenu 35 B, ammutyna xomexkropHoro Hanpsbkenus 30 B. Onpenenute anexrponnsiii KI1/I.

-0,71

-0,5

- 0,94

- 0,3.

* 14. Onpenenure MOIIHOCTh B HAarpy3Ke YCHIIMTEIS, €CIU KojiebarenpHass MOIMHOCTh 84 BT, ad-
(deKTHBHOE 3HAYCHUE TOKA KOHTYpa 2 A, CONPOTHBICHHE MOTEPh KOHTYpa 4 OM.

- 68 Bt

-8 Bt

-6 Bt

- 6,8 BT.

* 15. Onpenenute KIIJI renepaTopa, eciau HanpspKeHUE MUTaHKs KoyuiekTopa paBHo 20 B, mocto-
sIHHasl COCTaBJISIONIas TOKa Koiuiekropa 1,5 A, pe3oHaHCHOE CONPOTUBIIEHHE HArpykKEHHOIO KOHTypa 7,6
Owm, ¢ dexTuBHOE HanpsbkeHHe Ha KoHType 13,5 B, momHoCTh B Harpy3ke 21,6 BT.

-0,72

-0,2

- 0,52

- 0,79.

* 16. MomHocTs noteps Ha aHoze Jamnsl paBHa 600 BT, ammuintyna Toka B koHType 20 A, mocTo-
STHHAsI COCTABJISAIONIAsl aHOAHOTO Toka 1 A, Hanpspkenue anoanoro nutanus 3000 B. Onpenenure koneda-
TENbHYIO MOIIHOCTb.

- 2400 Bt

- 240 Bt

-24 Bt

- 300 Bt

* 17. IlocTosiHHasA cocTaBisAroNIas Toka koyiektopa paBHa 1A, Uk = 25 B, Ex = 27 B, yron orceu-
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KU KOJUIEKTOpHOTO ToKa 90 rpamycos. Onpenennte MOIHOCTh, pACCEUBAEMYIO KOJIJIEKTOPOM.

- 7,4 Br

-7,1 Bt

-4,4 Br

- 0,4 Br.

* 18. Onpenenure MOIIHOCTB, PACCEUBAEMYIO AHOIOM JIaMIIbl YCHUJIUTENS, €CJIN MOIIHOCTD ITUTA-
HUS aHOJHOM 1enu paBHa 5 KBT, MoutHOCTh B Harpy3ke 4 kBT, ammnutyna anonHoro HanpsikeHust 3 kB,
PE30HAHCHOE COMPOTUBIIEHUE HEHATPYKEHHOTO aHOJHOTO KOHTYpa paBHO 20 KOm.

- 775 Bt

- 7,75 Bt

- 77 Bt

- 75 Br.

* 19. Onpenenure aMIUIMTYy TOKAa B KOHTYpE, €CJIM aMIUIMTYy/ia HAIIPsDKEHUSI HAa KOHTYype paBHa 10
kB, emkocTh kOHTYpa paBHa 500 n®d, pe3onancHasa yactota 2 MI 1.

-63 A

-3A

-6,3 A

- 0,63 A.

* 20. TpanzucTtopHsIii reneparop norpedmnser Tok 0,8 A npu HanpspkeHuu nutaHus 25 B. Mom-
HOCTB TIOTEPb B TpaH3UcTOpe paBHa 4 BT, u3 Hux 1 BT cocTaBistor nmotepu B nienu 6a3el. Onpeaenure Ko-
ne0aTeabHyI0 MOIIHOCTH MPH KO3 (HUITMEHTE HCTIONB30BaHUS KOIIEKTOpHOTo HanpsbkeHus 0,9.

-17Br

-1,7 Bt

- 170 Br

- 0,17 Br.

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

1. CtpyKkTypHas cxema M OCHOBHbBIE NapaMeTphl MepeAaTyvKa C aMIUIMTYIHON Monynsuuen 2.
CrpyKTypHas cxeMa OCHOBHBIE ITapaMeTphl NepeAaTuuKa ¢ 4acTOTHOM Moayisuueit 3. CTpykTypHas cxe-
Ma reHeparopa ¢ BHEIIHUM Bo30yxaeHueM. Hasnauenue ueneit cornacoBanus 4. TpaH3ucTOpHbIi reHepa-
TOP C BHEIIHUM BO30YyX/IEHUEM B PEKUME C OTCEUKON KOJUIEKTOPHOTO ToKa. ONTUMANbHBIE YIIIbl OTCEUKH
5. banmanc mMomHOCTEH B BBIXOJHOM IIEMK T€HEepaTopa ¢ BHEITHUM BO30ykaeHueMm 6. baimanc MomHocTei
BO BXOJIHOH LIENIM I'€HEpaTopa ¢ BHEIIHUM BO30YxJeHHueM. Llenb aB-ToMaTtnueckoro 6a30BOro CMemeHus
7. JluHaMu4ecKre XapaKTepUCTUKU T'eHepaTropa ¢ BHEIIHUM Bo30yxkaeHueM 8. Pexumbl paboTbl reHepa-
TOpa ¢ BHELIHUM BO30yxaeHueM 9. J[nHamMuueckue XapakTepUCTHKH Ui HEJJOHANPSKEHHOT0, KpUTHYE -
CKOT'0 UM IEPEHAIPsI-)KEHHOI'0 peXKMMOB reHeparopa ¢ BHeIHUM Bo30yxaeHueM 10. Harpysounble xapak-
TEPUCTUKH F€HEepaTopa ¢ BHEIIHUM BO30YyxaeHreM 11. 3aBUCUMOCTH aMIUIMTY/Ibl IEPEMEHHOTO HAIPsDKeE -
HUS Ha KOJJIEKTOPE U MEPBOM rapMO-HUKH KOJJIEKTOPHOTO TOKA OT BETMYMHBI COITPOTUBIICHUS KOJIEKTOP-
HOW Harpy3ku 12. 3aBUCMMOCTH MOLIHOCTEH OT BEJIMYMHBI COIIPOTUBIICHUS KOJUIEKTOPHOM Harpysku 13.
Hactpoeunsie xapakrepuctuku ['BB 14. Biusaue nuraronux Hanpsbkenuit Ha pexxum ['BB. 15, Crartu-
YeCcKHe MOAYJSILIMOHHBIC XapaKTEPUCTUKU MPH 0a30BOM M KOIEKTOpHOM Momyns-uuu 16. Koadduuument
nmoJie3Horo nercTBusi Koutypa 17. KoaddunumeHT ncnoab30BaHus KOIUIEKTOPHOTO HAIMPSIKEHUS B KPUTH-
yeckoM pexume. 18. IIpenmymiecTBa U HEAOCTATKU PEKUMa TPAH3UCTOPA C OTCEYKOM KOJIJIEKTOPHOIO
TOKa 110 CPABHEHUIO C JTUHEHHBIM peskuMoM. 19. OcHOBHBIE TPeOOBaHUS K KOHTYPY B KOJUIEKTOPHOM LIeTH
TpaH3uctopa. OcHOBHBIE MapameTpsl kKoHTypa. 20. Hapucyiite cornacoBanssle 1o ¢ase UMIYyIbChl KO-
JIEKTOPHOT'O TOKAa M HaNpPsDKEHUS Ha KOJUIEKTOPE B PEKKUME yTpoeHus yacToThl. Kak Biusier 100pOTHOCTh
KOHTYpa Ha (popMy KOJIEKTOpHOTO HanpspkeHusi? 21. Pacyer sneMeHTOB 1ienel MUTaHUus U CMELICHHS B
reHeparope ¢ BHEITHUM BO30ykaeHueM 22. OcHoBHBIE TpeOoBaHus K 1ernsiM cornacoBanus (L[C). 23. Ya-
CTUYHOE BKJIIOYEHHE KOHTYpa B KOJUIEKTOPHYIO Lielb TpaH3ucTopa 24. CxeMbl CBsI3U KOHTypa C Harpys-
koil. 25. I'-oOpasusbie u I1-o06pa3ubie nienu cornacoBanus 26. OuiabTpaius BhICUIMX FAPMOHHUK B BBIXO-
HBIX LIEMsAX comtacoBaHus. 27. TpaH3ucTOpHbIE YMHOXKUTENU 4acTOThl 28. [lapanienbHoe U IBYyXTaKTHOE
BKJIFOYCHHUE aKTUBHBIX AJIEMEHTOB 29. MocTOBbIE cXeMbl clioskeHus MoimHocTer 30. YcemoBus camoBo30y-
JKICHUS U CTAllUOHAPHOI'O PEKMMa aBTOreHepaTtopoB 31. DKBUBaJIEHTHbIE TPEXTOUEUHBIE CXEMBI aBTOIE-
HepaTtopoB 32. CTaOuiIbHOCTh YacTOTHl aBToreHeparopoB 33. KBapiieBas ctabuinsaiusi 9acTOThl aBTOTe-
HepaTopoB 34. [TaccuBHBIE CHHTE3aTOPBI (METOJ NPAMOTo CHUHTE3a 4acToT) 35. CunTe3aTopsl ¢ (a3oBoii
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ABTOMOJCTPOMKOI 4acTOThI (KOCBEHHBIH MeToA) 36. bazosas monymsiiust cMmemenueM. dopma KOJUIEKTOp -
HOTO HaMpsDKEHUS 3a Mepruoja Mo-ayimpyromiero curnaia. Koaddumuent nonesnoro aevicteus. 37. Kom-
JEeKTOpHAst MOy siusi. PopMa KOJJIEKTOPHOTO HAMpPsDKEHMsSI 3a MEepUoJl MOAyJM-pyrollero curana. Ko-
s dunmeHT noneznoro AecTBusA. 38. OgHOMONOCHAs MOLy s, OUIBTPOBBIM MeToA. MeTo 1 TOBTOP -
HOU OamaHcHOW Mony-msuuu 39. OgHononocHast Moxynsiust. dazoxkomnencanuonHsii Metox 40. IIps-
MbI€ METObI YacTOTHON mMonyysanuu 41. KocBeHHbIE MeTOAbl YaCTOTHOW Moayssiuuu. 42. KBaaparypHas
moxyisiius 43. CxeMbl 6amaHCHBIX MOAYIATOPOB 44. OCOOEHHOCTH TENIEBU3NOHHBIX MEPEIaTYNKOB

14.1.3. Tembl 0IPOCOB HA 3aHATHAX

OO6mme npuHIMIb! ocTpoeHus cxeM ' BB. MexkackaaHbpie U BBIXOIHBIC IIETH coryiacoBaHust. Ko-
b GUIUEHT TOJIE3HOTO JCUCTBUS KOleOaTeabHOro KOHTypa. YacTUYHOE BKIIOUEHHE KOHTYpa B KOJJIEK-
TOPHYIO LIENb TpaH3uCcTOpa. GUIIbTpalKsl BBICIIMX TAPMOHHUK.

[Mupokononocusie PIIxY. Cornacyromiue mupoKonoaocHbe TpancGopmMaropbl. MOCTOBBIE CXEMBI
CJIO’KEHUS MOLIHOCTEM.

Knaccudukanus BUI0B MOIYJISIIMHA, OCHOBHBIC XapaKTePUCTUKHU paanocuruanos. @opmupoBanue
MOJYJIMPOBAHHBIX pagrocurHanoB. CTaTHYeCKre MOIYJSIITUOHHBIC XapakTepuCTHKUA. OCHOBHBIE HYHEpPre-
TUYECKHE MOKA3aTeJIM KaCKaI0B IPHU MOIYJIALIMH.

14.1.4. 3auér
3auéT HEe MpeayCMOTPEH yU4eOHBIM TUIAHOM

14.1.5. Tembl fOMALIHUX 32 JaHUH
Pacuér kackama ¢ aMIUIMTYIHON Moayisinuen. Pacuér cratmyeckoil MOMYISILIMOHHOM XapaKTepu-
CTUKHU. PacuéT seMeHTOB cxembl U POBOro MOAYISATOPA.

14.1.6. Tembl MHAMBUIYAJIbHBIX 3aJaHUI
WHnuBuayanbHble 3aaHusl yKa3aHbl B pazaesne "Tembl pacu€THbIX padboT"

14.1.7. Bonnpocsl Ha codeceoBaHNe
Bormpocsr Ha cobecenoBanms BRBIOUPAIOTCS MPEIoaaBaTeieM U3 CIIMCKa BOMPOCOB Aud. 3a4éTa

14.1.8. Tembl KOHTPOJIBLHBIX PadOT
1. Beibop u o60ocHOBaHME (HYHKIIMOHATIHLHON CXEMBI MTEPEIaTINKA.
2. DHepreTu4ecKuii pacy€T KackaJl0B yCHICHHUS MOILITHOCTH.
3. Pacuér neneii cornmacoBaHus

14.1.9. Tems1 pedepaToB
Meroapl npoektupoBanus cereit u PYCT
CranapTHble METO/IbI M CPEJICTBA ABTOMATU3AIIMH MPOSKTUPOBAHUS CETEH U paJiMoINepeIaTIuKOB
CoBpeMeHHbIe ITU(POBBIC METOABI MOIYJISLIUU, UCTIONIb3yeMble PYCT
Wuterpanbubie cxembl s Bo3Oynureneit PYCT
Nurterpanbubie cxembl yeriuTeneil momHoctd PYCT

14.1.10. TeMBI JOKJIA10B
PaCLIéT CKOpOCTI/I nepez[aqn JTAHHBIX HpI/I paanqux METOOax MO}IYJ'ISIHI/II/I H HOMGXOyCTOI\/’ILH/IBOFO
KOJIMPOBaHUS

14.1.11. TeMbl KOHTPOJbHBIX Pad0OT
1. Beibop 1 060ocHOBaHME (HYHKIIMOHATIHLHON CXEMBI MEpeIaTINKa.
. DHepreTH4ecKkuii pacyéT KacKazoB YCHJICHHS MOIIHOCTH.
. Pacuér neneit cornacoBanusl.

W N

14.1.12. Bonnpocsl Ha CAMONIOATOTOBKY
. CoBpeMeHHbIe TpeOOBaHUS K CTAOMIIBHOCTH YaCTOTHl aBTOT€HEPATOPOB.
. AnanazoHHO-KBapIieBas CTaOMIN3AINSI YaCTOTHI
. [lludppossie meToas Mmoaysauu B PIInY
. UnTerpanbHble cxemMbl OaTaHCHBIX MOAYJISTOPOB.
. Creruduxa pabotel yeunurenei moutHoctd npu OFDM-curnanax
. Cucremsl aBTOperyampoBanus MmomHocty B PIInY
. OcobeHHOCTH MOYISTOPOB I TeXHONOTUi cBsizn MIMO

N QNN R W
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14.1.13. Bonpocsl 1u¢p¢epeHIPOBAHHOIO 3a4eTa

1. CTpykTypHas cxema ¥ OCHOBHBIE ITapaMeTPhl MepeaTIMKA C AMIUTUTYIHON MOTYJIALIMEH

2. CTpyKTypHasi cxeMa OCHOBHBIE MapaMeTphl epeAaTynKa ¢ YaCTOTHON MOy siuei

3. CTpykTypHas cxema reHeparopa ¢ BHEIIIHUM Bo30ykieHneM. HaznaueHue 1iernei cormacoBaHus

4. TpaH3UCTOPHBIN T€HEPaTOp C BHEUIHUM BO30YXICHHEM B PEKUME C OTCEUKOW KOJIIEKTOPHOTO
TOKa. ONTUMAaJIbHBIE YIIIbI OTCEUKU

5. bananc MoIIHOCTEH B BBIXOAHOH IIETIH TeHEpaTOpa ¢ BHEITHUM BO30YKICHUEM

6. bayranc mMolHOCTEH BO BXOAHOM II€TIM TeHEpaTopa ¢ BHEIIHUM BO30yxaeHueM. [lens aBromartu -
4eCcKoro 6a3o0BOro CMEICHHS

7. luHaMHUYecKre XapaKTepUCTUKU T'eHepaTopa ¢ BHEIIHUM BO30YKIEHUEM

8. PexxumMbl paboThbI reHepaTopa ¢ BHEIIHUM BO30YKICHUEM.

9. lnHaMHUYeCcKue XapaKTepUCTUKH JJI1 HETOHANPSHKEHHOIO, KPUTUYECKOT0 U ITEPEHANPS>KEHHOTO
PEKUMOB T€HEPaTOpa ¢ BHELTHUM BO30YKICHUEM

10. Harpy3ouHble XapaKTepUCTUKH I'€HEPATOpa ¢ BHEIIIHUM BO30YKICHUEM

11. 3aBUCUMOCTH aMIUIATYIbl NIEPEMEHHOIO HANPSDKEHUS Ha KOJJIEKTOPE U MEPBOMl TapMOHHUKHU
KOJUIEKTOPHOT'O TOKA OT BEJITMYHMHBI COMPOTUBIICHUS KOJUIEKTOPHOM HArpy3Ku

12. 3aBUCUMOCTH MOIIIHOCTEN OT BEJIMYMHBI CONPOTUBIIEHUS KOJJIEKTOPHON HArpy3Ku

13. Hactpoeunsie xapakrepuctuku ['BB

14. BnusiHue nuTaronux HanpsbkeHuil Ha pesxuM 'BB.

15. Cratnyeckrie MOIYISIITUOHHBIC XapaKTEPUCTUKHU TP 0a30BOM U KOJUICKTOPHON MOYJISIIAN

16. KoaddurueHT mone3Horo AeicTBUS KOHTYpa

17. KoaddunueHT Ucnosib30BaHus KOJUIEKTOPHOTO HAMPSKEHUSI B KPUTHUECKOM PEXKUME.

18. IIpeumyniecTBa U HENOCTATKH PEXXUMA TPAH3UCTOPA C OTCEUKON KOJIEKTOPHOT'O TOKA 110 CpaB-
HEHUIO C JIMHEWHBIM PEKUMOM.

19. OcHOBHBIE TpeOOBaHUS K KOHTYPY B KOJUIEKTOPHOH 11eTn TpaH3ucTopa. OCHOBHBIE MapaMeTphbl
KOHTYpa.

20. Hapucyiite cornacoBaHHbIe TIO (pa3e UMITYIILCHI KOJJIEKTOPHOTO TOKA M HAMpPSDKEHUS Ha KOJ-
JIEKTOpE B pEKUMe YTpoeHHs yacToThl. Kak BiuseTr JOOPOTHOCTh KOHTypa Ha (HOpMYy KOJJIEKTOPHOTO
HapsKEeHUs?

21. Pacuet sneMeHTOB Ienel MUTAaHUs U CMEIIEHUS B TEHEPATOPE ¢ BHEIIHUM BO30YKIEHUEM

22. OcHoBHbIe TpeboBanus K 1ensm cornacoBanus (LIC).

23. YacTMyHOE BKJIIOYEHHE KOHTYpa B KOJUIEKTOPHYIO LIENb TPAH3UCTOPA

24. CxeMbl CBSI3U KOHTYpa C Harpy3KOi.

25. I'-06pa3usie u [1-00pa3HbIe 1ETH COTIIaCOBaHUS

26. OunbTpalys BHICUIUX TAPMOHHK B BBIXO/IHBIX LIETISIX COTJIAaCOBAHMSI.

27. TpaH3UCTOPHBIE YMHOKUTEIN YaCTOThI

28. [lapamienbHOE U IBYXTAKTHOE BKIIFOUEHUE aKTUBHBIX 3JIEMEHTOB

29. MocTOBEIE CXEMEI CIOKECHUSI MOIITHOCTEN

30. YcnoBust caMOBO30YXKACHUS M CTAIIMOHAPHOTO PEXHMa aBTOT€HEPaTOpPOB

31. DKBUBAJICHTHBIE TPEXTOUCUHBIE CXEMbI ABTOI€HEPATOPOB

32. CTaOUIBHOCTD YAaCTOTHI AaBTOTEHEPATOPOB

33. KBapueBasi ctabunu3aius 9acToThl aBTOT€HEPaTOPOB

34. IlaccuBHBIE CUHTE3AaTOPBI (METOA MPSIMOTO CUHTE3A YaCTOT)

35. Cunre3aTtopsl ¢ (Ha30BOM aBTOMOICTPOMKON YaCTOTHI (KOCBEHHBIN METO)

14.1.14. Tembl pacueTHBIX padoT
1. Pacué€r ycunuresns MOIHOCTH B PEKUME C OTCEYKON KOJUIEKTOPHOTO TOKA.
2. Pacuér npuHUMNMAIBLHON CXEMbI ABTOT€HEPATOPA.
3. Pacué€r kackajga ¢ aMIUIMTYOHON MOZIYJSALMEH, pacd€T CTaTUYECKON MOIYJISILIMOHHON XapakTe-
PUCTUKH U BJIEMEHTOB CXEMBI MOLYJITOPA.

14.1.15. Tembl JJa00paTOPHBIX PpadoOT
['enepatopsl ¢ BHemHUM Bo30yxaeHreM (I'BB) B pexxnMe ¢ 0TcedKoil KOJUIEKTOPHOTO TOKa
Harpy3ounsie xapakrepuctuku ' BB
Hactpoeunslie xapakrepuctuku ' BB
HccnenoBannue TpEXTOYECYHBIX CXEM aBTOTECHEPATOPOB
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HccnenoBanue cxeM KBaplEBBIX aBTOI€HEPATOPOB
HccnenoBanue cxeM MOJYJIITOPOB

14.1.16. Tembl KypcOBBIX IPOEKTOB (PadoT)
TekcT TUIIOBOTrO KOHTPOJIBHOTO 3a/1aHUs
MunucrepcTBo 00pazoBanus u Hayku Poccuiickoit denepanun

denepanbHOE rOCYIapCTBEHHOE OIOHKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIETO PO ECCHOHATILHOTO 00pa30BaHuUs

«TOMCKHU TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJIEHUSI
1 PAJIMODJIEKTPOHUKW» (TYCYP)

Kadenpa tenesunenus u ynpasnenus (TY)

3AJIAHUE
110 JUCOUITJIMHEC " Pazuzlonepez[alomne YCTpOfICTBa AJI TCICPaAUOBCILAHU A

CTYICHTY I'PYIIIIHI .

1. Tema nmpoekra: Pacder u KOHCTpYyUpPOBaHHUE PAIUOIIEPEIATUNKA .
2. UcxonHble JaHHBIE K IPOEKTY

2.1. MouiHOCTh paguonepeaaTunKa .

2.2. Pabouas BoJHA NepeaaTunKa .

2.3. Bun nepemaun .

2.4. CucremMa MOIYJISILIVIH .

2.5.MakcumanbHbIi KO3(QGUITMEHT MOAYIISIIIUNA UK ACBUAINS YACTOTHI .
2.6. Ilonoca 4acToT MOIYJISILIVH .

2.7. Cuctema cTabMIN3alUN YaCTOTHI .

2.8. Criocob cBsA3M C aHTEHHOH .

3. ConeprkaHue MOSICHUTEILHOM 3aITUCKA

3.1. BeiOop 1 000CHOBaHHE CTPYKTYPHOI CXEMBbI IepelaTyhKa.

3.2. [locTpoeHue U pacyeT cXeM CTYIIEHEW BBICOKOM YaCTOTHI.

3.3. Pacuer pexxuma MOIYISALUN U MOIYJISILIMOHHON XapaKTEPUCTHKH.
3.4. Bo1bop 1 cocTaBiI€HHE CXEMBI BHIXOJITHOTO KacKaa MOIYJISATOpA.
3.5. Omnpenenenue napaMeTpoB HCTOUHUKOB ITUTaHUS.

3.6. KoHCTpYKTOpCKHI pacyeT neTalen.

3.7. CocTaBieHHe NEPEUHS DIEMEHTOB K CXEME.

4. I'paduueckue pabOTHI.

4.1. CtpykTypHas cxema neperaTduka.

4.2. [lonHasi npUHIKUIHAAIIbHAS CXeMa TIepeIaTInKa C MOLYISITOPOM.
5. Jlara Beitaum 3aganus  * 20.. T.

6. Cpok cauu BBITIOJIHEHHOTO TTPOEKTA Ha Kadenpy
““20.. 1

PykoBOIMTEND IPOEKTUPOBAHU ...

14.2. TpeﬁoBaHnﬂ K OCHOYHBIM MaTepuajgamMm AJd JUll ¢ OrPAaHHYCHHBIMHA BO3MOKHOCTAMMU
310PpOBbS U UHBAJIUA0B
I[J'IH JiiI ¢ OrpaHM4YCHHBIMH BO3MOKHOCTAMU 3J0POBbA U MHBAJIUAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OLICHOYHBIC MATCPHUAJIbI, IICPCUCHb KOTOPLIX YKa3aH B Ta6J'II/II_IC 14.
Ta6J'H/IIIa 14 — I[OHOJ'IHI/ITeJ'II)HBIe MaTtepuajibl OUCHUBAHUA OJId JIUL C OrpaHUYCHHBIMH BO3MOXXHOCTAMU
340POBbLS U UHBAJINIOB

Kareropuu Bunpl TOIIOMHUTEIBHBIX OLIEHOYHBIX @OopMBbI KOHTPOJIS U OLIEHKH
oOyJarommxcs MaTepHalioB pe3yJIbTaTOB O0y4YCHUS
C mapymenussmu | TecTsl, TUCHMEHHBIE CAMOCTOSTENLHBIC [IpenmyIiecTBEHHO TUCHMEHHAS
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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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