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

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

FATYCYP [ e
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

|Osy RS HT NOANTMCAR SARETEOHHEDE N0k
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Brageasey: Tpoaw MNasen CHmmonn

LeacTaatengs: ¢ 1001, 2016 no 16092010

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®, Paguorexuudeckuii paxkyJabTeT

Kagenpa: TY, Kagenpa TeneBuieHus 1 ynpapjiaeHust

Kypc: 3

Cemectp: 5, 6

YueOnsrit man Hadopa 2015 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunpl yueOHOI 1eITeNbHOCTH 5 cemecTp 6 cemecTp Bcero Enunuiet
1 | Jlekuun 24 0 24 4acoB
2 |I[IpakTH4ecKue 3aHATUS 18 10 28 4acoB
3 | JlaGopaTopHbie pabOTHI 18 0 18 4acoB
4 | KoHTpoJIb CAaMOCTOSITEIbHON PabOTHI 0 10 10 4acoB

(KypcoBo#i IpoeKT / KypcoBasi paboTa)
5 | Bcero aymuTopHBIX 3aHATHI 60 20 80 4acoB
6 | CamocTtosTenpHas pabora 48 16 64 4acoB
7 | Bcero (6e3 3x3ameHa) 108 36 144 4acoB
8 |IloaroroBka M caada dK3aMeEHaA 36 0 36 JacoB
9 | OOmas TpyI0eMKOCTh 144 36 180 4acoB
4.0 1.0 5.0 3.E.

OK3aMmeH: 5 cemecTp
Kypcooii mpoekt / kypcoBast paboTa: 6 cemecTp

Tomck 2018

CornacoeaHa Ha noptane N2 34166



PilCC.\l()TpCH&l 151 ()1()(’)})6HU Ha 3aCCJaHuM Kil(t)ﬁ,:[pbl
nportokot Ne 54 or «15 » 6 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.O/1.5) 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 QUCHHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TPyI0eMKOCTh AUCIUILTHHBI COCTaBIACT 5.0 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
Jlexknuu 24 24 0
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[IpakTuyeckue 3aHATUS 28 18 10
JlaboparopHbie pabOTHI 18 18 0
KoHTposb camocTosTebHON paboThl (KypcoBOi 10 0 10
MPOEKT / KypcoBas paboTa)

CamocTtosTenbHas paboTa (Bcero) 64 48 16
BrinosnHeHWEe MHAUBUAYATBHBIX 3aJaHUN 11 11 0
OdopmieHre OTYETOB IO TAOOPATOPHBIM 20 20 0
pabotam

[TpopaboTka JIEKITMOHHOTO MaTepraia 21 17 4
[ToaroroBka Kk MpakTUYECKUM 3aHATHUSM, 12 0 12
CeMHHapam

Bcero (6e3 3x3ameHa) 144 108 36
IToaroroBka u caada dK3aMeHa 36 36 0
OO6mmast Tpy1I0€MKOCTb, 4 180 144 36
3aueTHble EquHuib 5.0 4.0 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 34166
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Ha3zBanus pasznenoB TUCIUTIITNHBL % ” o 52 a Z § e E
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=7 S 4 < O 9 o s
= = o m 8 S £
5 cemecTp
1 OcHOBHBIE TEXHUYECKHE TOKa3aTe- 2 0 0 0 2 4 IIK-15, IIK-9
71 ¥ QYHKIIMOHAIbHBIE CXEMBI PAJINO-
NepearnX yCTPOUCTB.
2 T'enepaTopsl ¢ BHEIIIHUM BO30YXK/Ie- 6 18 6 0 17 47 |IIK-15, TIK-9
nueMm (I'BB).
3 [lenn MeXKacCKaJHOM CBSI3U Y BbI- 6 0 4 0 6 16 |TIK-15, TIK-9
XOJIHBIE KONleOaTeTbHbIE CHCTEMBI
4 Asroreneparopsl. CHHTE3aTOpBI Ya- 6 0 4 0 19 29 |IIK-15, 1IK-9
ctoT. Bo3oymurenu PY/IT.
5 Mopaynsiust 4 0 4 0 4 12 |IIK-15, IIK-9
Hroro 3a cemectp 24 18 18 0 48 108
6 cemecTp
6 Meronpl MOIYJISIIUU B COBPEMEH- 0 6 0 10 9 15 |IIK-15, IIK-9
HeIX PY/T
7 PazBuTHE COBPEMEHHBIX TEXHOJIO- 0 4 0 7 11 |IIK-15, TIK-9
ruit PYJIT
Hroro 3a cemectp 0 10 0 10 16 36
Hroro 24 28 18 10 64 144
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

Copeprkanue pa3aesnoB JUCHUILTUHBI (110 JIEKIUSM)

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

CornacoeaHa Ha noptane N2 34166




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-
TEPUCTUKU PAAUOCUTHAIIOB. DOPMUPOBAHUE MOTYIIH-
POBaHHBIX pajuoCcUrHanoB. CTaTnyecKkrue MOIYIAIIN-
OHHbIE XapaKTepUCTUKU. OCHOBHBIE SHEPTETUUECKUE
MOKa3aTeNn KackaJoB Mpu MoAysiuuu. CXeMbl aM-
IUTUTYIHOW MOAYJISILIMU. Y CUIIEHUE MOTYIMPOBAHHBIX
curHaoB. [luHaMUYeCcKre MOy ISITMOHHBIC XapaKTe-
pucTuku. MeTtop! (hOpMUPOBAHUS CUTHAJIOB C OJTHOM
6oxkoBoit mosocoit yactot (OBIT). OcHOBHBIE EMEH-
ThI ycTpoHCTB popmupoBanus curnanos ¢ OBII. Oco-
o6ennoctn ycuieHus: curHanos ¢ ObIT.Metozsr dhop-
MHUPOBaHUs CUTHAJIOB C YaCTOTHOM U (pa30BON MOJTY-
JISAACH, CXeMBI U UX CPAaBHUTEILHBIE XapaKTePUCTH-
ku. KBanparypHas Mogyasius. AMIUTHTYIHO-(ha30Bast
Manumyssinyst. LludpoBbsie METOIBI MOTYIISIINN B
PIInY cucrem tenepanuosemanus: QAM, COFDM u

Ap-

Hroro

4

TK-15,
TK-9

Hroro 3a CEMCECTP

24

Hroro

24

5.3. Pa3nenbl JMCHMILVIMHBI M MEKIMCUMILIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (MPeAbl Ty IIUMH)

U o0ecrieynBaeMbIMH (MOCJIETYIONIUMH) TUCHUIIHHAMU

Paznmenpl TUCHUIUIMHBI M MEXKIUCIUTUTMHAPHBIC CBSI3U C 00ECIICUMBAOIIMMHU (TIPEABIAYIIUMH) U

obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEJICTAaBICHBI B TabmuIe 5.3.

Tabmuua 5.3 — Pa3nenbl IUCIUTUTMHBI B MeXANCIUILTMHAPHBIC CBSI3U

HanmeHoBaHue JUCIUILINH

Ne pa3nenoB maHHOW AMCHUIUIMHBL, TSI KOTOPBIX HEOOXOIMMO
u3y4yeHHe 00ecTeYMBAIONINX U 00€CIIeUnBAEMbIX JUCIUIUINH

1 2 3 4 5

6

7
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[IpeamecTByrOmMME TUCITUATITUHBI

1 Paguonepenatoniue ycTpoicTea n n n n n N N
JUISL TeepagroBeaHus

2 OOmas Teopusi CBSI3H +

3 Ludposast 06paboTKa CUTHAIOB + +
4 DIeKTpOHUKA + +

[Tocnenyromue TUCHUIIITUHBL

1 Pagnonepenatonue ycTpoiicTsa
JUISL TEJepagruoOBEIIaHUs

+ + + + + + +

5.4. CooTBeTcTBHE KOMIIETEHIN I, (POPMHUPYEMBIX IPH U3YYCHUHU AUCUMIIMHBI, M BU/10B 3aHATHH
CootBeTcTBHE KOMIETEHUUH, (HOPMUPYEMBIX MpPHU H3YyYEHUH AMCLUMIUIMHBI, U BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuua 5.4 — CooTBeTCTBUE KOMIIETEHIIUH, (POPMUPYEMBIX MTPU U3YYEHUHN JUCIUIUIUHBL, U BUIOB 3aHS -

TUH
. Bunel 3angTuii
= —
= . & :
5} (] O
5 i g_ 8 E S DOpMbI KOHTPOJIS
= = = S < S
) o IC:? o, <
= = @) @)
~
I1K-9 + + + + + KonTponpHas padora,

Jomarmuee 3aganue, OT-
YeT [0 UHIUBUIYaJIbHO-
My 3aaaHuto, Koncnekr
CaMOIIOATOTOBKH, 3alllu-
Ta oryera, [IpoBepka
KOHTPOJIbHBIX padoT,
CobOecenoBanue, OTuer
1o J1abopaTtopHoO# pabo-
te, Onpoc Ha 3aHATHUSX,
3amuTa KypcoBBIX
MIPOEKTOB / KypCOBBIX
pabot, BricTymnenue
(moknam) Ha 3aHATHUH,
PacueTtnas pabora, Tecr,
OTuer 1o KypcoBOMYy
MIPOEKTY / KypcoBOil pa-
oote, Pedepar
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IK-15 + + + + + 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
MIPOEKTOB / KypCOBBIX
pabot, BricTynnenue
(moknam) Ha 3aHATHH,
PacueTtnas pabora, Tecr,
OTuer 1o KypcoBOMy
MPOEKTY / KypcoBOil pa-
oote, Pedepar

6. UnTepakTUBHBIE MeTOABI M (GOPMBI OPraHU3aALMU 00yYeHH s
He npenycmorpeno PVYII.

7. JlabopaTtopHbie paGoThl
HaumenoBanue 1abopaTtopHbIX padoT npuBeneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHnoBaHue 1a00paTopHBIX paboT

3 z £
3 > 5
g 2 5
HazBanus paznenos HaunmenoBanue mabopaTtopHbIX padoT zF &5
o E
X 2 3
a B
= S
5 cemecTp
2 I'eneparopsl ¢ BHeITHUM | ['eHepaTopsl ¢ BHEITHUM Bo30yxaeHuem (I'BB) B pe- 6 [IK-15,
B0o30yxieHueM (I'BB). YKUME C OTCEYKOM KOJUIEKTOPHOTO TOKa [1K-9
Hroro
3 Ilenu mexxkackagHot | Hactpoeunslie xapaktepuctuku ['BB 4 [IK-15,
CBSI3U U BLIXOJHLIC Hroro TIK-9
KoJIe0aTeIbHBIE CUCTEMBI
4 ABTOr€HEpaTOpHI. HccenenoBanne TpEXTOYEUHBIX CXEM aBTOI€HEPATOPOB 4 [IK-15,
CuHTE3aTOPBI YaCTOT. Hroro [1K-9
Bozoymrenu PY/IT.
5 Monynsauust Hccnenosanue cxem MOIYJIAITOPOB 4 TIK-15,
Hroro 11K-9
Hroro 3a cemectp 18
Hroro 18

8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)
HaumeHoBaHMe MpakTHUECKUX 3aHATUH (CEMUHAPOB) NpuBeieHo B Tabiue 8.1.
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Tabmuua 8.1 — HaumeHOBaHME MPAKTUUYECKHUX 3aHATUH (CEMHUHAPOB)

HasBanus pasnenos

HanmMeHnoBaHMe NpakTUUECKUX 3aHATUN (CEMUHAPOB)

TpynoeMkocTsb,

q

dopmupyembie
KOMIIETEHIIUU

5 cemecTp

2 I'eHepaTopsl C BHEITHUM
B030yxeHueM (I'BB).

1 Bei6op u o60ocHOBaHUE HYHKITMOHATHHOM CXEMBI
nepeaaTyrka. BeIOOp akKTUBHBIX 37€MEHTOB2 DHepre-
TUYECKHUM pacu€T KaCKaJlOB YCUJICHHUSI MOIITHOCTH. 3
Pacuér neneit cornacoanus4 Beidop u pacuér npuH-
LUMHUATIBLHOM CXeMbl aBTOreHeparopad PacuéT kackana
C aMIUIMTYAHOM Monyisinuen. Pacuér cratnueckon
MOJYJISIIMOHHOW XapaKTepUCTUKH. PacyéT rremMeHToB
cxeMbl upoBoro MoaymsaTopa.6 Beroop u o6ocHOBa-
HHUE criocoba popMupoBaHUs pPabOUNX YaCTOT U Tpe-
OyeMBbIX BHJIOB paboThl nepenarunka’ Pacuér ckopo-
CTH TIepeiavyu JaHHbBIX MPH Pa3TUYHbIX METOJaX MO-
TYISUN U TIOMEXOYCTOHYHUBOTO KOJUPOBAHUS

—
o)

HUroro

18

IIK-15,
I1K-9

Hroro 3a cemectp

18

6 cemecTp

6 MeToibl MOIYJIAIINY B
coBpeMeHHbIX PYIT

Pacuér xackana ¢ ammuTyaHOM Moaynsiuen. Pacuér
CTaTM4YECKOW MOAYJILIMOHHOM Xapakrepuctuku. Pac-
4ET 3JIEMEHTOB CXEMBI ITU(POBOTO MOAYIIATOPA.

Hroro

IIK-15,
I1K-9

7 Pa3BuTHE COBPEMEHHBIX
texHoJyiorui PY/[T

Br16op 1 o6ocHoBaHMe criocoba opMUpOBaHUs pa-
00YMX YacTOT U TpeOyeMbIX BUI0B pabOThI Iepeaar-
yukaPacuér ckopocTH nepeaayn JaHHBIX P pa3iny-
HBIX METOJAaX MOIYJIALNN H TOMEXOYCTOWIHBOTO KO-
nupoBanusOdopmiieHre MPOSKTHON M TEXHUYECKON
JOKYMEHTAIMH C MCIIOb30BAaHUEM COBPEMEHHBIX TEX-
HOJIOTUI

HUroro

4

IIK-15,
[K-9

Hroro 3a cemectp

10

Hroro

28

Bunasl camocTosiTenbHOI paboThl, TPYJOEMKOCTh U (hOpMUpPYEMble KOMIIETECHIIUU MTPEICTABICHHI B

9. CamocTrosiTesqibHasi padoTa

tabmmue 9.1.
Tabmuia 9.1 — Buabsl caMmocTosITebHOM paboThl, TPYAOEMKOCTh M (hOpMUpPYEMble KOMIETEHIIMH
3 =
2 = g
v O =
Bunel camocTosTeIbHON & > 0
Ha3Banus paznenos 57 = @DopMBbI KOHTPOJISA
paboThI g s 2
=S 2 2
al o g
= S
5 cemecTp
1 OcHoBHbIe TexHu4yeckue | [IpopaboTka JeKIMOHHOTO 2 |IIK-15, JlomaiHee 3a1anue,
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MOKa3aTeNIN U Marepuasa I1K-9 Onpoc Ha 3aHATHAX
(YHKIIMOHATBHBIE CXEMBI Hroro 2
panuonepeaarux
YCTPOWCTB.
2 TI'enepatopsl ¢ BHemHUM | OpopmIIeHHE OTYETOB 10 6 |IIK-15, Brictymiienne (noxmnanm) Ha
B030yxnenuem (I'BB). nabopaTopHBIM paboTam I1K-9 3aHATHH, JlomalHee 3a1a-
BrinosnneHne nHAMBUY- 11 HHC, queT HIE)I n1abopatop-
aJIbHBIX 3aJTaHUI HOHM pabote, LIpoBepKa
KOHTPOJBHBIX padort, Co-
Hroro 17 OecenoBanue, Tect
3 [enu MexXKacKagHOMN [TpopaboTka TeKIHOHHOTO 2 [IK-15, Ompoc Ha 3ansaTUAX, OT-
CBSI3U U BBIXOJIHBIE Marepuaia [1K-9 4eT 1o JabopaTopHOi pa-
KoseOaTeIbHbIe CHCTEMBI T L i ———— 4 I6)0Te, PaczeTgaﬂ pabora,
T. BaHU
J1abopaTOPHBIM paboTam eepar, Cobecenonatue
HUtoro 6
4 ABTOreHepaTophI. [TpopaboTka JIEKIIMOHHOTO 13 |IIK-15, JomamiHee 3ananue, 3a-
CuHTE3aTOPBI YACTOT. Marepuaia [1K-9 muTa otyera, KoHcrekr
Bozoymurenu PY/T. CaMONOJIrOTOBKHU
YA A OdopmiieHre 0TYETOB 110 6 K A é 0
HTpPOJIbHAS ta, Ot-
nabopaToOpHBIM paboTam OHTPOJIbHAA paboTa,
YeT [0 UHIUBUAYaTbHOMY
Uroro 19 3aganuio, Otuer 1o 1abdo-
paTtopHoii pabore, Tect
5 Monynsuus OdopmieHne 0T4eTOB 10 4 |IIK-15, JlomaimHee 3ananue, 3a-
nabopaTopHbIM paboTam I1K-9 muTa otuera, OTYET 1o
Wroro 4 nmabopaTopHoO padore,
Tect
Hroro 3a cemectp 48
[TonroroBka u ciaya sK3a- 36 DK3aMeH
MeHa
6 cemecTp
6 Meronb! monynsinuu B | [loaroroBka k nmpaktuue- 6 |IIK-15, Brictymiienue (noknan) Ha
coBpeMeHHbIX PYIT CKWM 3aHSITHSIM, CEMHUHA- [1K-9 3aHsATHH, JJoMalHee 3a1a-
pam Hue, OT4eT no MHIUBUY-
BHOM Huto, Tect
[TpopaboTka JIEKITMOHHOTO 3 AlIEHOMY 3aJlaHHIO, 18C
MaTepuana
Hroro
7 Pa3ButHe coBpemeHHbIX |[loaroroBka k mpaxkruye- [IK-15, | [domamnee 3aganue, 3a-
texnosnorui PYIT CKHUM 3aHSATUSIM, CEMHHA- I1K-9 IIMTa KypCOBBIX
pam MIPOEKTOB / KypCOBBIX pa-
[IpopaboTka TeKIHOHHOTO 1 6or, 3ampra or3eta, OT-
9eT 10 K BOMY TIIPOEK-
MaTepuaita CT 10 KYpCOBOMY 1pOC
Ty / KypcoBoii padote, Co-
Hroro 7 OecenoBanue, Tect
Hroro 3a cemectp 16
Hroro 100

10. KypcoBoii nmpoekT / KypcoBasi padoTa

TpynoeMKOCTh ayIMTOPHBIX 3aHATUN U POpPMUpYyeMble KOMIETEHIIMH B paMKaX BBITIOJIHEHUS Kyp-
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COBOT'0O TIpOoeKTa / KypcoBoi paboThl mpeacTapineHbl Tadbmuie 10.1.
Tabmuma 10.1 — TpymoeMKOCTh ayAUTOPHBIX 3aHATHH U (POPMHUPYEMbIe KOMIIETCHIIUN B paMKaX BBITIOTHE -
HUSI KYPCOBOTO MPOEKTa / KypCOBOM padOThI

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

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

Br160p akTHBHBIX 351eMeHTOB.PacuéT OTeNbHBIX KacKa 0B mepe-

natauka.OdopmiieHne TpUHIMIHATLHON cxeMbIOdopMIIeHre T0-

SICHUTEJIbHOW 3aITUCKU

Hroro 3a cemectp 10

10.1. TembI KypCcOBBIX IPOEKTOB / KYPCOBBIX padoT
[TpumepHas TeMaTHKa KypCOBBIX IPOEKTOB / KYpCOBBIX paboT:
— 1. Pac4€r u KOHCTpyHpOBaHHE paIMOBEUIATEIBHOIO IEPEIATUHKA.

JKIEHUSL.

N

(o)

. Pacuér u xoHCTpyHpoOBaHue nepeaaTarnka sl MU poBOro paIuoBEIIaHuUs
. Pacu€t u xoHcTpyHnpoBanue nepegarunka s Y KB UM-crepeoBeanus.

2. Pacuér u xoHCTpYyupOBaHUE TEIEBU3MOHHOTO MEepelaTYnKa CUTHAJIOB U300 paKeHUSI.
— 3. Pacué€r u xoHCTpyupoBaHue ycuiauresns MoiHocTu curianos COFDM
4. Pac4y€T U KOHCTPYMpPOBAaHUE TEJIEBU3UOHHOIO IEPEAaTYMKa CUTHAIOB 3BYKOBOI'O COIIPOBO-

— 7. Pacuér u xoHCTpyupOBaHue nepeaaTurka Jiisi Hu(ppoBOro TEIEBU3MOHHOTO BEILIAHUSI.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBA€eMOCTH 00y4aroumuxcsi

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

. . MakcumanbHbIN
. MaxkcuManbHbIN MaxkcuMmanbHbIN
DneMeHThl yueOHOit 0as 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ | 0am 3a nepuoa
JESITENbHOCTH mexny 2KT u Ha cemMecTp
Hayana ceMectpa | mexnay 1KT u 2KT
KOHEII ceMecTpa
5 cemectp
Brictymienne (noknan) Ha 10 10 20
3aHATUU
KonTponbHas paboTa 10 10
OtyeTt no nabopaTopHOM 10 10 20
pabore
Pacuernas pabora 10 10
Tect 10 10
Wroro makcumym 3a nepu- 10 10 50 70
on
DK3aMeH 30
Hapacraromum ntorom 10 20 70 100
6 cemecTp
BoicTynenue (noknan) Ha 10 10 20

3aHATHHN
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3anmTa KypcoBbIX ITPOEK- 30 30
TOB / KypCOBBIX paboOT

OTyer no MHIUBUAYATb- 10 10
HOMY 3a/IaHUIO0

Ot4er o KypcoBomy 20 20 40
MIPOEKTY / KypcoBoil pabo-

TE

Hroro makcumym 3a nepu- 10 20 70 100
on

Hapacraromum utorom 10 30 100 100

11.2. IlepecyeTt 0a/1J10B B OLICHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer O6anIOB B OIEHKH 32 KOHTPOJIBHBIE TOYKU TPEICTaBIeH B Tabmuue 11.2.
Tabmuua 11.2 — [IepecueT 0auI0B B OLIEHKH 3@ KOHTPOJIbHBIE TOUKH

baynel Ha 1aTy KOHTPOJIBHOW TOYKH Onenka

> 90% oT MakcuMabHON cyMMbI OaisioB Ha naty KT 5

Ot 70% 1o 89% ot makcuMaabHOM CyMMBI OaiioB Ha agaty KT

4
Ot 60% 1o 69% ot makcumasbHOM cymMmbl OaiioB Ha aaty KT 3
2

< 60% ot MakcumanbHOU cyMMbl O6astoB Ha aaty KT

11.3. [lepecyeT cymMMbI 0A/1JI0B B TPAAMIMOHHYI0O U MEKTYHAPOAHYIO OLIEHKY
[lepecuer cymMMbl 6aJIOB B TPaJUIMOHHYIO M MEXIYHAPOIHYIO OLIEHKY MPEACTaBIEH B TaOmuIe
11.3.

Tabmuma 11.3 — IlepecueT cyMMbI 0aJIJI0OB B TPAAUIIMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Hrorosas cymma 6amios,

Onenka (I'OC) YUUTBIBAET YCIELIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTMyHO) (3a4TEHO) 90 - 100 A (OTAMYHO)
85 -89 B (o4enp xoporiio)

4 (xopo1110) (3a4TeHO) 75 - 84 C (xopor0)
70-74 D (ynoBieTBopuTensHO)
65 - 69

3 (yOOBJIETBOPHUTENHHO) (3a4TEHO) 60 - 64 E (H0CpeAcTnentio)
2 (HEYROBIICTBOPHTENLHO) (1HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE O0ecTieueHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. Pammonepenatomue yctpoiictBa: YueOnuk s By30B / [lox pen. B.B. lllaxrunpasna. — 3-e
u31., nepepad. u gom. — M.: Paguo u cBs3b, 2003. — 560 c. : bubmnorexka TYCVYP (Hanuuue B OnbanoTeke
TYCVYP - 136 3x3.)

12.2. lonotHUTEILHAS JTATEPATYpPa
1. Hertspes I'A. YcrpoiicTBa reHepupoBanusi U GopMupoBaHusi curHayioB: YueOouuk. — HI'TY,
2005, gacts 1, 480 c. (Hanmune B oudmotexke TYCYP - 31 3k3.)
2. Jertspe I.A. YcrpolictBa reHepupoBanus U (opMupoBaHusi curHanoB: YueOHuk. — HI'TY,
2005, gactb 2, 548 c. (Hanmuue B oudmoteke TYCYP - 31 3k3.)
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12.3. YueOHO-MeTOAHYECKHE MTOCOOUHA

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYECKHE TOCOOHS

1. Wnweun AT, bopayc A.Jl., Kazaanes I'.Jl., [TopoxoBuuuenko A.M. YcrpoiictBa GpopmupoBa-
HUSI CUTHAJIOB [DNEeKTpOHHBIN pecypc]: YueOHnoe metoauyeckoe nocodue. — Tomck kadenpa TY, TYCVYP,
2012. — 142 c. (mo camocTosATEIBHOM paboTe — pasaensl 1 — 5, KypcoBoe nmpoekTupoBaHue - c. 21...142). -
Pexxum nmoctyna: http://tu.tusur.ru/upload/posobia/i4.doc (nata obpamenus: 10.07.2018).

2. A.JI. Bopxyc. PykoBojACTBO Ul BBINONHEHHS J1aGOpPaTOPHBIX paboT mo Kypey «YCTPOM-
CTBA ®OPMHUPOBAHINA U TEHEPUPOBAHUA CUT'HAJIOB». — Tomck [DneKTpoHHBIH pecypcl:
kadenpa TY, TYCVYP, 2012. — 46 c. - Pexxum noctyna: http://tu.tusur.ru/upload/posobia/b16.doc (mara 06-
pamenusi: 10.07.2018).

3. AJ. bopayc, I'’l. Kazanues, A.I'. Unbun. MeToauaeckoe mocodue mo mpakTHYECKUM 3aHs-
TUSIM U TIPOBEPOYHBIC TECTHI MO JUCIHUILTUHE «YCTPONUCTBA TeHEPUPOBAHUS U (POPMUPOBAHUS CUTHATIOBY.
— Tomck [OnexktponHbli pecypc]: kadempa TV, TYCVYP, 2012. — 44 c. - Pexum pocryna:
http://tu.tusur.ru/upload/posobia/b15.doc (nara ob6pamenus: 10.07.2018).

4. TexHonoruu muQPpPOBOrO TEIEBU3MOHHOTO BemaHus B ctanaaprax DVB [DnexTpoHHbIN pe-
cypc]: VYuebHOo-meromuueckoe mnocobue / Mmpun A. I. - 2018. 113 c. - Pexum npocryna:
https://edu.tusur.ru/publications/7180 (nara obpamenus: 10.07.2018).

12.3.2. Y4yeOHO-MeTOAMYECKHE OCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbS U
HHBAJINI0B

Y4eOHO-METOIMYECKIE MaTepUaIbl IJIsI CAMOCTOSTEIFHOU M ayTUTOPHON pabOThl 00YJarOITUXCS
U3 YHCTia JIUI ¢ OTPAHMYEHHBIMA BO3MOYKHOCTSIMH 3JIOPOBBSI U WHBAIHJIOB MPEAOCTABISAIOTCS B PopMax,
aJlaNTUPOBAHHBIX K OTPAHUYCHHAM UX 3JI0POBBS U BOCIIPHUATHUS HH(DOPMAITHH.

Jliis1 I ¢ HApYIIeHUSIMU 3PeHust:

- B (hpopMe FIIEKTPOHHOTO IOKYMEHTA;

- B IeYaTHOW (hopMe YBEITMUEHHBIM MPUGTOM.

JlJisl U1 ¢ HAPYIIEHUSIMU CJIyXa:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

Jlais1 I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJIbLHOTO aNnapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU (opme.

12.4. IIpodeccuonanibHbie 0a3bl JAHHBIX U MH(POPMAMOHHDBIE CIIPABOYHbIE CHCTEMBI

1. Kpynneimuii poccuiickuii ”HPOpMaIMOHHBIA NOpTal B 001acTH HayKH, TEXHOJIOTMH, MEIN-
IUHBI 1 00pPa30BaHMUA.

2. www.elibrary.ru

13. MartepuajibHO-TEXHUYECKOE o0ecnedyeHue TUCIUIINHBI U TpedyeMoe MporpaMmMHoe
o0ecneueHnune

13.1. O6uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY M MPOrPAMMHOMY 00eCceYeHH 0
AUCHUTLTHHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE U IPOrPaMMHoOe o0ecnedyeHne ISl JIEKIIMOHHbBIX 3aHATHH
Jls mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaIbHBIX KOHCYJIbTALUH, TE-
KYIIIETO KOHTPOJISI U MPOMEKYTOYHOW aTTECTAIlMU UCIIONB3YeTCs yueOHas ayTuTOPHUS ¢ KOJMTMYECTBOM TIO-
CaJIOuHBIX MeCT He MeHee 22-24, 000pyaoBaHHAs TOCKOM M CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JEMOHCTpAIIMOHHOE 000pyI0BaHNE U YIeOHO-HATTISAHBIE TOCOOUS, 00eCIeYNBAIOIINE TEMATHUECKHE HI-
JIOCTPALMHU 10 JIEKIMOHHBIM pa3ieiaM JTUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHOe o0ecnedyeHne VI NPAKTHYCeCKUX 3aHATHI
VYuebnas madoparopusi UPPOBOTO TEIEPATUOBEIIAHUS
yueOHasi ayJuTOpUs ISl TPOBEACHUS 3aHATUN JIGKLIMOHHOTO THUIA, ydeOHas ayAuTOpHs JUIs IPOBE-
JICHUS 3aHATUI PAKTUYECKOTo TUIIA, yuyeOHast ayIuTOpUs JJIsl IPOBEACHUS 3aHATUI 1a00paTOPHOIO THIIA,
yueOHasl ayUTopus JJIs IPOBEICHHsS 3aHATUI CEMHUHAPCKOro TUIA, MOMEIIEHUE JJIs1 KyPCOBOT'O MPOEKTH -
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poBaHUs (BBIMOJHEHUSI KYPCOBBIX padoT), MOMEIIEHUE ISl TPOBECHUS TPYITIOBBIX U WHAUBUIYAIBHBIX
KOHCYNIbTALIUM{, MIOMEIIEHUE JIsl TPOBEACHHS TEKYILEro KOHTPOJIS U MPOMEXYTOYHOU aTTecTalluu, ome-
[ICHHUE IS CAMOCTOSTEIBHON paboThI
634034, Tomckas obnacts, . Tomck, Bepmuauna ynuna, n. 47, 212 ayn.
Ornucanmne UMEIIErocs 000PyIOBAHNUS:
- Hactoromep 43-33 (5 mrT.);
- I'enepatop I'3-109 (5 wrt.);
- Bomet™meTp B7-26 (5 mit.);
- Maker Nel (5 mt.);
- Maket No2 (5 mit.);
- Ocuumnorpad G05-620 (5 mr.);
- lludposoii TeneBU3MOHHBIN NiepenaTauk (9 mrT.);
- TeneBuzop «Py6un» (8 mrt.), Samsung 51;
- Anrammmzatop curHainoB IT - 15T2 (8 mr.);
- Kommerotepsr: Ci3, monob6mok 21,5” (8 mit.);
- TB npucrasxka (8 mrT.);
- locka MapkepHasi, JoCcKa ayIuTOpHas;
- KommuiekT cnenuaan3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.
[IporpamMmmMHoOe obecrnieueHue:
— Google Chrome
Microsoft Office 2007
Microsoft Visio 2013
TALGAT201VY6

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne J1JIs J1adopaTopHbIX padoT

VYuebHas maboparopust HUPPOBOTO TEIEPATAOBEIIAHUS

yueOHasi ayuTOpus JUIs POBEICHUS 3aHATUH JIGKIIMOHHOTO TUTIA, YIeOHAs ayIUTOPHS [Tl TIPOBE -
JIEHUS 3aHATHI MPAKTUUECKOToO THUIA, yuyeOHast ayIuTOpHs AJIsl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yaeOHasi ayTUTOPHsI IJIsl TPOBEACHHUSI 3aHSATHI CEMUHAPCKOTO TUIIA, TTIOMEIICHHE JIJIsl KypCOBOTO MPOEKTHU -
poBaHUs (BBIMOJIHEHUS KypCOBBIX padoT), MOMEIIEHUE ISl TPOBEACHUS TPYNIOBBIX U MHAMBHUIYaTIbHBIX
KOHCYNbTAIIUHN, MIOMEIIIEHUE TSI TPOBECHHS TEKYIIEro KOHTPOJIS U MPOMEXKYTOUYHOM aTTeCcTalliu, oMe-
[IEHHE IS CAMOCTOSATENBHON paboThI

634034, Tomckas ob6macts, T. Tomck, Bepmmauna ynuna, a. 47, 212 ayn.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- Hactoromep 43-33 (5 wr.);

- I'eneparop I'3-109 (5 mT.);

- BonstmeTp B7-26 (5 mit.);

- Maker Nel (5 mit.);

- Maxker No2 (5 mit.);

- Ocmmnorpad G05-620 (5 mT.);

- udposoii TeneBU3NOHHBIN NiepenaTyuk (9 mrT.);

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

- Ananuzarop curnanoB IT - 15T2 (8 mr.);

- Komnwtorepsr: Ci3, mono6mok 21,5 (8 mit.);

- TB npucraska (8 wr.);

- locka MapkepHas, JocKa ayIuTOpHas;

- Kommuiekt cienmanusupoBanHoi yueOHoOW Mebenu;

- PaGouee mecto npenogaBares.

[TporpamMHOe obecrieueHue:

— Adobe Acrobat Reader

— Google Chrome

— Microsoft Office 2007
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— TALGAT201VY6

13.1.4. MaTrepuajbHO-TEXHMYECKOE U IPOTPaMMHOe odecredeHue JIs CAMOCTOATEIbHOI padoThI
Jiist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA y4eOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIacchl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayx.;
- 634045, Tomckas obmacTs, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepummauna ynuna, 1. 47, 126 ayz.;
- 634034, Tomckast obmacts, r. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CoctaB 000pyIOBaHUSA:

- yueOHasi MeOelb;

- komnetoTepsl kinacca He Hwke [I9BM INTEL Celeron D336 2.8['Tw. - 5 miT,;

- KOMOBIOTEPHI MOJKIIOUYEHBI K ceTu «VHTepHeT» U 00ecreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(hopManOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[TepeueHb MPOrpaMMHOTO 0OCCIICYCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHUYECKOe o0ecnedeHre JUCHUIIMHBI VIS JIMI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBoeHHe NUCHUILUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 3/I0pPOBbS U MHBAIHMJAMU
OCYILIECTBIIIETCS C UCIIOIb30BAHUEM CPEJCTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ 0OYyUYaAIOLIUMUCS ¢ HAPYIIEHHUSIMH CJIyXa [PEeIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKUX CPEACTB MpUeMa/mepena-
yl yueOHOI nH(OpMaLuy B JOCTYIHBIX (OopMax, MOOMIIbHOI cHUCTEMBI TPENoJaBaHus sl 00ydaronuxcs
C MHBAJIUAHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOM cHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEeM cllyxa, 000py/l0oBaHa KOMITBIOTEPHON TEXHHKOM, ayIMOTEXHHKOH, BUIEO-
TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEIUMNHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYyUYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMM IIPETyCMOTPEHO HCIIOJIb30BaHUE B
JEKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX OOBEKTOB (HaIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiiia Ha dKpaHe) IpHU MOMOIIM BUAECOYBEINIUTENEN A1 KOM(POPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX ¢ 00YYaIOUIMMHCS € HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJb-
3YIOTCS aJIbTepHAaTHUBHBIE YCTPOMCTBA BBOAA MH(OPMAIIMU U IpyrHe TEXHUUECKHE CPe/ICTBa IprueMa/mepe-
Jau yuyeOHOM MHpOpMaI B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbl OOYUeHUs JUIs JItoJel ¢ UHBa-
JHUJTHOCTBIO.

14. OIIGHO‘IHI)IC MaTepuaJabl H METOAUYECCKUE PCKOMEHAAIUHA 110 OPraHu3aiuu U3y4cHUus
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOAMYECKUE PEKOMEH AU
Jnis onleHKH cTerneHn c(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHMS 3aKPEIUICHHBIX 3a JUCLUTUIMHON
KOMIIETCHITUI MCTIONB3YIOTCS OLIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBBIe 3aaHUA
TecToBbIE 3a1aHUS:
* 1. ABTOTE€HEpaTop — ATO YCTPOUCTBO, MPEOOPA3YIOIIEE FHEPTHIO ...
-MCTOYHHMKA MTUTaHuUs B dHepruio BU-konebanuii ucnosnb3ys BHENIHEE BO30OYKICHUE HA BXOJIE.
-MCTOYHHUKA MUTaHUs B SHepruto BU-konebanuii 6€3 BHEIIHETO BO3ACHCTBUS.
-BHEILIHEro Bo30ykaeHus B aHepruto BU-koneOanuii.
-UCTOYHMKA MUTaHUs B SHepruto BU-konmebanuii u ympaBlieHUs STUMH KoJIeOaHUSMHU C LEIbIO
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nepeaayrd HHPOPMaIUH.

» 2. [InaBHOE HapacTaHue KoJieOaHWUN B aBTOTCHEpATOpE MPH BKIIOYCHUHM MMUTAHHS BO3MOXHO B
ciyvae, Korja...

-yBEJIMUYEHHUE PHEPTUU B KOHTYpE MEHbIIIE, YEM MOCTYIUIEHHE €€ OT TPaH3HCTOpA.

-TIOTePY PHEPTHH B KOHTYpE OOJIbINe, YeM MOCTYIUICHHE € OT TPaH3UCTOpA.

-II0TepY IHEPTUH B KOHTYpE OOJIbIlle, YeM MOCTYIUIEHHE €€ OT UCTOUHHKA MUTaHUS.

-IIOTEPH PHEPTUU B KOHTYPE MEHbIIIE, YeM MOCTYIUIEHHUE €€ OT TPAH3UCTOpa.

* 3. Kak yMeHbIINTh HEJTMHEHHBIC UCKAKEHHS oruodaronieii AM-curHaia npu KOUIEKTOPHOM Mo-
Ty ?

-Yeennuuts UQQ.

-VYBenuuuth R1

-Ymenbnth EK.

-YmenpmmTh R1.

* 4. [lepecTpanBaembie TeHEPATOPHI, yrpaBisieMble HanpsbkeHreM (I'YH), BBITONHAIOT 1o cxeme

-€MKOCTHOU TPEXTOUKH C KOHTYPOM MEXKIY KOJUIEKTOPOM U 0a30il.

-MHIYKTUBHOW TPEXTOUKH C KOHTYPOM MEXKIY IMUTTEPOM U KOJJIEKTOPOM.

-€MKOCTHOU TPEXTOUKH C KOHTYPOM MEX]1Y SMUTTEPOM U KOJUIEKTOPOM.

-UHAYKTUBHON TPEXTOUKH C KOHTYPOM MEXK]y KOJUIEKTOPOM M 0a30M.

* 5. Papuonepenaroniee yCTporCTBO — KOMIUIEKC PAAUOTEXHUYECKUX CPEICTB, MPEAHAZHAYCHHBIN
U1 ipeoOpa30BaHusl SHEPTHH. . ..

-MCTOYHHUKA MUTaHUA B SHepruto BU-koneOanuil NCoOnb3ys BHEIIHEE BO30YK/IEHUE HA BXOJE.

-MCTOYHUKA MUTaHUs B oHepruio BU-konebanuii 63 BHEIIHEr0 BO3ICHCTBUS.

-BHEIIHETO BO30YXIeHHs B dHEpruto BU-konebanmii.

-MUCTOYHUKOB NMHUTaHUS B dHepruio BU-koneOaHMil M ymnpaBieHUs STUMHU KOJIEOAHUSMHU C IIEIIbIO
nepeaayn HHPOPMaIIUH.

* 6. B xakoM pexxnMe paboTaeT TeHepaTop C BHEIIHUM BO30YKIEHHUEM, €CIIH KOoIeOaTeNbHBIH
KOHTYp B LIENIM TPAH3UCTOPA HACTPOEH HA N>2 TAPMOHUKY UMITYJIbCOB KOJUIEKTOPHOTO TOKA.

-YCWJIUTEIb MOIIHOCTH.

-aBTOr€HEpaTop.

-CUHTE3aTOp YaCTOTHI.

-YMHO>KHUTEJIb YaCTOTHI.

* 7. JluHaMUYECKUMH XapaKTepPUCTUKAMHU T'€HEepaTopa ¢ BHEIIHUM BO30Y)KICHHEM Ha3bIBAIOTCS 3a-
BUCHMOCTH ...

-HaIIPsHKEHUSL OTHOTO U3 IEKTPOJOB aKTUBHOI'O 3JIEMEHTA OT TOKa COOTBETCTBYIOILETO AJIEKTPOAA

B TMHAMHUYECKOM PEKHME.

-TOKa OJJHOTO U3 3JIEKTPOIOB aKTUBHOTI'O 3JIEMEHTA OT TOKA COOTBETCTBYIOLIETO 3JIEKTPO/A B TUHA-
MHYECKOM PEKHME.

-HaIIPsDKEHUST OJTHOTO U3 3JIEKTPOJIOB aKTUBHOTO JIEMEHTA OT HANpSKEHHs] COOTBETCTBYIOIIETO
ANEKTPOAA B JTMHAMUYECKOM PEXUME.

-TOKa OJHOTO M3 3JIEKTPOJOB AKTUBHOT'O JIEMEHTAa OT HAINPSDKEHUS HA COOTBETCTBYIOIIEM JJIEK-
TPOJI€ B JUHAMUYECKOM PEXKUME.

* 8. [Ipu 0THOTIOIOCHOW MOAYJALIMKM U3MEHSIOTCS OJJHOBPEMEHHO. ..

-amIunTyza 1 yactora BY xonebanusl.

-aMIuInTyza 1 (pazoBeiii yron BY konebanus.

-qactoTa u (a3oBelii yroa BY konebanust.

-(pazoerii yron BY xonebanusi.

* 9. B BbIXOJHOH IIeNHM TeHepaTopa C BHEIIHUM BO30YKIEHHEM, IMOJIe3Hasi MOIUIHOCTh BBICOKOUA-
CTOTHBIX KoseOaHuH, nepenaBaeMbix B KOHTYp P=xUI, rae x — koa¢p¢punuent, U — aMIunTyna nepeMeHHo -
rO HaIlpsDKEHUS Ha KOJUIEKTOpE, | — aMIuIMTyna nepBoil rapMOHUKH KOJIJIEKTOPHOIO TOKa

- x=1/2.
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* 10. B kakoM pexxuMe paboTaeT yCTpOMCTBO, €CiIM KonebaTesIbHbI KOHTYP B LIETIH TPaH3UCTOpa
HAaCTPOEH Ha MEPBYI FApMOHUKY UMITYJIbCOB KOJJIEKTOPHOIO TOKA?

-YCWJIUTEIb MOIIHOCTH.

-aBTOr€HEpaTop.

-CUHTE3aTOp YaCTOTHI.

-YMHO>KHUTEJIb YaCTOTHI.

* 11. Onpenennre MOIMIHOCTD, PACCEMBAEMYIO CTOKOM TPaH3UCTOpaA, ECIIM NOABOJUMAsT MOIIIHOCTh
paBHa 200 BT, a sanektponnsiii KITJ[ paBeH:

- N1=80%;

- 85%;

- 90%;

- 95%.

* 12. Onexrponnsiii KIIJ[ reneparopa pasen 60%, MOIIHOCTh NUTaHUS KOJUIEKTOpHOU Lienu 36 Br,
COTIPOTHUBJICHUE BETBEH HArpy)KEHHOTO KOHTypa paBHO rH = 3 OM. Ompenenute KoneOaTeIbHYHO MOIII-
HOCTb.

-21,6 Br

-49 Bt

-216 Bt

-4 Br.

* 13. Yeunurens paboTaeT Ha KoleOaTeIbHYIO CUCTEMY C PE30HAHCHBIM compoTuBiaeHHEM 90 OM.
M3MepeHsl: TOCTOSTHHAS COCTaBIIAIONIAs KOIIEKTOpHOro Toka 0,2 A, HanpspkeHUe MUTaHUSL KOJUIEKTOPHOI
uenu 35 B, ammutyna komiektopHoro Hanpsbkenus 30 B. Onpenenute anexkrponusiil KITI.

-0,71

-0,5

- 0,94

-0,3.

* 14. Onpenenute MOIIHOCTh B HArpy3Ke YCUJIMTENs, €ClId KonebaTenbHast MOIHOCTE 84 BT, a¢-
(heKTHBHOE 3HAYCHHE TOKA KOHTYpa 2 A, COMPOTUBIICHUE TIOTEPh KOHTYpa 4 OM.

- 68 Bt

-8 Bt

-6 Bt

- 6,8 BT.

* 15. Onpenenure KIIJl reneparopa, eciau HanpspkeHUE NUTaHMs KoulekTopa pasHo 20 B, nmocto-
STHHAsl COCTAaBJISIIONIAs TOKA KOJIeKTopa 1,5 A, pe30HaHCHOE CONMPOTUBIICHHE HATPYKEHHOTO KOHTYypa 7,6
Owm, 3¢ dexTrBHOE HanpspKeHHe Ha KoHTYype 13,5 B, MomHocTh B Harpyske 21,6 BT.

-0,72

-0,2

- 0,52

- 0,79.

* 16. MomHoCcTh TOTEPH HA aHoje Jamibl paBHa 600 B, ammnuTtyna Toka B kKoHType 20 A, mocTto-
sIHHAsI COCTABJISIONIAst aHOMHOTO ToKa 1 A, Hanpshkenue anonHoro nutanus 3000 B. Onpenenure koneba-
TEJIBHYI0 MOIIHOCTb.

- 2400 Bt

- 240 Bt

- 24 Bt

- 300 Bt

* 17. IlocTosiHHasA cocTaBIsitoIIas TOKa Kouiekropa paBHa 1A, Uk = 25 B, Ex = 27 B, yron otrceu-
KM KOJUIEKTOpHOTO ToKa 90 rpagycoB. OnpeaennTe MOITHOCTh, PACCEMBAEMYIO KOJIEKTOPOM.

-7,4 Bt

- 7,1 Br

-4,4 Bt

- 0,4 Br.

* 18. Onpenenure MOITHOCTh, PACCEUBAEMYIO AHOAOM JIaMIIbl YCHIIMTENS, €CJIU MOILIHOCTh MUTA-
HUSI aHOJHOM 11enu paBHa 5 KBT, MomHOCTh B Harpy3ke 4 kBT, aMmiuTyia aHoAHOTO HanpsbkeHus 3 kB,
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PE30HAHCHOE CONIPOTUBIIEHUE HEHArPyKEHHOIO aHOJHOI0 KOHTYypa paBHO 20 kOMm.

- 775 Bt

- 7,75 Bt

-77 Bt

- 75 Br.

* 19. Onpenenure aMIUIMTYAy TOKAa B KOHTYPE, €CIIM aMIUTUTYAa HanpsHDKEHUs Ha KOHType paBHa 10
kB, emkocTh KoHTYypa paBHa 500 n®, pezoHaHcHas yactora 2 MI L.

-63 A

-3A

-6,3A

- 0,63 A.

* 20. Tpanzucropnsiii TeHepaTop notpediser Tok 0,8 A mpu HanpspkeHun nutanus 25 B. Mom-
HOCTB TIOTEPh B TpaH3ucTope paBHa 4 BT, u3 Hux 1 Bt cocraBmisior norepu B rienu 6a3bl. Onpenenure Ko-
nebaTeNbHy0 MOIIHOCTD NMPHU K03 (HUILIMEHTE UCII0Ib30BaHUs KOJUIEKTOPHOTO HamnpsbkeHus 0,9.

-17 Bt

-1,7Brt

-170 Bt

- 0,17 Br.

14.1.2. Dx3aMeHAIIMOHHBbIE BONPOCHI

1. CtpyKkTypHas cxemMa M OCHOBHBIE IapaMeTphbl MEpeAaTyvKa C aMIUIMTYOHON MOIymsALHen 2.
CrtpyKTypHas cxema OCHOBHbIE ITapaMeTphl IepeaTuuKa ¢ 4acTOTHOM Moayssiiueit 3. CTpykTypHas cxe-
Ma reHeparopa ¢ BHEIIHUM Bo30yxaeHneM. Haznauenue neneit cornmacosanus 4. TpaH3ucTopHbI reHepa-
TOp C BHEIIHUM BO30YKJIEHUEM B PEKUME C OTCEUKOM KOJIJIEKTOPHOro TOKa. ONTHUMAaIIbHBIE YIJIbl OTCEUKU
5. bamanc mourHocTel B BBIXOIHOM IIeNH TeHeparopa ¢ BHEIIHUM BO30yxaeHueM 6. banaHnc MomHoOCTeH
BO BXOJHOM LIETIM T'€HEepaTopa ¢ BHEIIHUM Bo30yxaeHueM. Llens aB-romaTnueckoro 6a3oBoro cMeleHus
7. JlunamMuyeckue XapaKTepUCTUKU T'€HepaTopa C BHEIIHUM BO30OyxaeHueM 8. Pexxumbl paboThl renepa-
TOpa C BHEIIHUM BO30yxaeHueM 9. JluHaMuyeckue XapakTepUCTUKU JJIsl HeIOHANPSKEHHOT0, KpUTHYe-
CKOT'O U IepeHanps->KEHHOI0 PeXMMOB IreHepaTtopa ¢ BHEIIHUM Bo30yxaeHuem 10. Harpy3zounsle xapak-
TEPUCTUKH reHepaTopa ¢ BHEUIHUM Bo30yxaeHueM 11. 3aBUCUMMOCTH aMILUIUTY bl IEPEMEHHOTO HaIpshKe-
HUS Ha KOJJIEKTOPE U NEPBOM rapMO-HUKH KOJJIEKTOPHOTO TOKA OT BEJIMYMHBI COITPOTUBIIEHUS KOJIEKTOP-
HOU Harpy3ku 12. 3aBUCUMOCTH MOIIHOCTEH OT BEJIMYMHBI COMPOTHBIICHUS KOJUIEKTOPHOM Harpy3ku 13.
Hactpoeunsie xapakrepuctuku I'BB 14. Bausnue nuraromux HanpsbkeHuil Ha pexxum I'BB. 15. Cratu-
YECKHUEe MOAYISILIMOHHBIE XapaKTEPUCTUKU MPpH 0a30BON M KOUIEKTOpHON Monyis-uuu 16. Koadduunent
noje3Horo JeicTeusa koutypa 17. KoadduuueHT ncnonbp3oBaHus KOUIEKTOPHOTO HANPSKEHUS B KPUTHU-
yeckoM pexkume. 18. [IpenmyinecTBa U HEAOCTATKH pEKUMa TPAH3UCTOPA C OTCEYKOM KOJUIEKTOPHOIO
TOKA [0 CPABHEHUIO C TMHEUHBIM peKUMOM. 19. OcHOBHBIE TPEOOBaHUS K KOHTYPY B KOJJIEKTOPHOM Lienu
Tpan3uctopa. OcHOBHBIE MapaMmeTphl KoHTypa. 20. Hapucyiite cornmacoBanHble 1o (a3e MMMYIbChI KO-
JIEKTOPHOT'O TOKA M HAIPSHKEHUs Ha KOJUIEKTOPE B PEXKUME YTpOoeHHs 4acToThl. Kak BiusieT 1oOpOTHOCTD
KOHTYypa Ha (opMy KOJUIEKTOpPHOTO HampsykeHusi? 21. Pacder sneMeHTOB 1ienel MUTaHus U CMEIICHUS B
reHepaTope ¢ BHEIIHUM B030yxaeHueM 22. OcHoBHbIe TpeOoBanus K 1ensm cornacoanus (L[C). 23. Ya-
CTHYHOE BKJIIOYEHHE KOHTYpa B KOJUIEKTOPHYIO 1elb TpaH3uctopa 24. CxeMbl CBSI3U KOHTYpa C Harpys-
koil. 25. I'-o6pa3ubie u I1-o0pa3nble nenu cornacoBanus 26. OuibTpaysl BHICIIMX FAPMOHUK B BBIXOJI-
HBIX LeNsAX cornacoBanus. 27. TpaH3ucTopHbIE YMHOKHATENN 4acTOTh 28. [lapajienpHOEe U IBYXTaKTHOE
BKJIIOYEHHE aKTHUBHBIX 3JIEMEHTOB 29. MocToBBIE CXeMbl cliokeHHs MolHocTel 30. YcnoBus camoBo30y-
JKJACHUS U CTALlMOHAPHOTO PEeXHUMa aBTOreHeparopoB 31. DKBUBaJIEHTHbIE TPEXTOUEUHBIE CXEMbI aBTOTE-
HepatopoB 32. CTabUIbHOCTh 4acTOTHI aBToreHepaTopoB 33. KBapuieBas craOuian3aius 4acTOThl aBTOre-
HepatopoB 34. IlaccuBHble CHHTE3aTOPbI (METOJ MPSIMOTO CHUHTE3a yacToT) 35. CunTe3aTopsl ¢ (pa3oBoi
aBTOIIOJICTPOMKON 4acTOThI (KOCBEHHBIN MeTox) 36. bazoBas monymsanus cMenieHrneM. @opMa KOJUIEKTop-
HOTO HaNpsbKEHUS 3a Mepuoj] Mo-ayiupytouiero curtana. Koagouuuent nonesnoro aevicrsud. 37. Koin-
JeKTOopHas Moxyisinusa. Popma KOJUIEKTOPHOIO HANpsDKEHMs 3a MEpUOoJ MOIYNU-pyrouiero curnana. Ko-
s dunmenT noneznoro AecTBusa. 38. OmgHomonoCcHas MoLy s, OUIBTPOBBIM MeToA. MeTo TOBTOP -
HOU OamaHcHOU Mony-msuuu 39. OanononocHast Moxynsius. dazoxkomnencanuonHsiii Meton 40. IIps-
MbI€ METOBI YacTOTHOW Moxymsaiuu 41. KocBeHHble MeTo/bI yacTOTHOM Monyisiiuu. 42. KBanparypHas
moxyisius 43. CxeMbl 6anaHCHBIX MOAYIATOPOB 44. OCOOEHHOCTH TENIEBU3NOHHBIX MEPEIaTYNKOB

CornacoeaHa Ha noprane Ne 34166 18



14.1.3. Tembl 0IPOCOB HA 3aHATHAX

OO6mue mpuHIMIB TocTpoeHus cxeM ' BB. MexkackaHbpie U BBIXOIHBIC IIETH coryiacoBaHust. Ko-
3 PUIHUEHT TONE3HOTO IEHCTBHS KOIEOATeNTbHOrO KOHTYpa. YacTHUHOE BKIIIOYEHHE KOHTYpPa B KOJUICK-
TOPHYIO LIETIb TpaH3ucTopa. GuibTpanys BHICIINX TAPMOHUK.

HTupoxononocusie PITaY. Cornacyromye mupoKonoiaocHbie TpanchopMaTopbl. MOCTOBBIE CXEMbI
CJI0KEHHUS MOIITHOCTEH.

Knaccugukarus BUI0B MOIYIISIINH, OCHOBHBIE XapaKTEPUCTHKH paarocUrHanoB. @opMupoBaHue
MOJIyJMPOBAHHBIX paguOCHrHAIOB. CTaTMUECKHE MOAYJIILIMOHHBIE XapaKTepUCTUKA. OCHOBHBIE DHEpre-
TUYECKUE MOKa3aTeIn KacKaloB Npu MoAysiuuu. CXeMbl aMIUIMTYIHOW MOIYJIALUU. YCUIEHUE MOJYJIH-
POBaHHBIX CUTHAJIOB. JIMHAMUYECKHE MOIYIISLIUMOHHBIE XapaKTePUCTUKUA. MeTo bl (POpMHUPOBAHUS CUTHA-
JOB ¢ oHOM 60KoBO# monocoit yactot (OBII). OcHOBHBIE 37€MEHTHI YCTPOMCTB (POPMHUPOBAHUS CUTHA -
10B ¢ OBII. Ocobennoctu ycunenus: curHanos ¢ OBIT.

Mertonsl GOpMHUPOBaHHS CUTHAIOB C YAaCTOTHOH M (Pa30BOM MOAYNAIMEN, CXeMBbl M UX CPaBHU-
TeJIbHBIE XapakTepucTuku. KBanparypHas Mogynsanus. AMIUINTYAHO-(a30Bass MaHUITYJISILIHS.

[Tudpossie metoas! Mmoayssiuu B PIInY cucrem renepaanosemanus: QAM, COFDM u np.

14.1.4. Tembl JOMAIIHHUX 3aJaHAN
Pacuér xackazna ¢ aMIumMTytHOM Monynsuuen. Pacuér ctatmyeckol MOLYISIMUOHHOW XapaKTepH-
CTUKH. PacuéT aneMeHTOB cxeMbl HU(POBOro MOIYIATOPA.

14.1.5. Tembl HHANBUAYAJTbHBIX 321aHUI
NunuBuyanbpHbIC 3a1aHusl YKa3aHbl B pazaene "Tembl pacu€THbIX paboT"

14.1.6. Bonipochl Ha co0ecenoBaHue
Bormpock! Ha cobecenoBanus BRIOMPAIOTCS MTPETOAaBaTeNIeM U3 CITUCKA BOMPOCOB ud. 3auéTa

14.1.7. Tems1 pedepaToB
Meroapl npoektrpoBanus ceteit u PYCT
CraHapTHbIe METO/IBI M CPEJICTBA ABTOMATU3AIMH MPOSKTUPOBAHUS CETEH U paJiMoINepeIaTIuKOB
CoBpeMeHHbIe ITU(POBBIC METOABI MOIYJISAIINU, UCTTONIb3yeMble PYCT
WuTerpanbabie cxeMsl 11 Bo3Oyauteneit PYCT
Nurterpanbhbie cxembl yernuTeneit momHoctd PYCT

14.1.8. TeMbI foKJIa10B
Pacuér cxopocTH nepenadu JaHHBIX NIPU PA3IMYHBIX METOAAX MOAYIIALMHU U IIOMEXOYCTOMYUBOTO
KOIMPOBAHUS

14.1.9. Tembl KOHTPOJIBLHBIX PAa0OT
. Be10op 1 o6ocHOBaHME (HYHKIIMOHATBLHON CXEMBI ITEpeIaTInKa.
. DHEpreTu4ecKuil pacy€éT KackaJoB YCUJICHHs MOILHOCTH.
. Pacuér neneit cornacoBanus.

—

W N

14.1.10. Bonnpocsl Ha CaMONOATOTOBKY
. CoBpemeHHbIe TpeOOBaHUS K CTAOMIBHOCTH YaCTOThI aBTOT€HEPATOPOB.
. lnama3oHHo-KBapIieBasi CTaOMIN3aIis YaCTOThHI
. Hudposseie meTomsl Mmoaymsiiuu B PITnY
. UaTerpanbHbpie cXeMbl OaTaHCHBIX MOIYJIITOPOB.
. Cnermuduka pabotsl yeunuresei momuocty npu OFDM-curnanax
. Cuctemsl aBTOperyaupoBanus Mmomuoctu B PIIny
. OCOOEHHOCTH MOTYJISITOPOB JIJIs TEXHOJOTHH cBsizn MIMO

NN AW

14.1.11. TembI pacyeTHBIX padoT
1. Pacuér ycunurens MOIIHOCTH B PEKUME C OTCEUKOM KOJUIEKTOPHOTO TOKA.
2. Pacuér npuHIMNUAIBHON CXEMBbl aBTOT'€HEpaTopa.
3. Pacuér kackajga ¢ aMIUIUTYHON MOZIYJISIUMEH, pacu€T CTaTUYECKON MOIYISIUUOHHOW XapaKTe-
PUCTHKU U 3JIEMEHTOB CXEMBI MOIYJIATOPA.

14.1.12. Tembl JJa00paTOPHBIX PpadoOT
I'eneparopsl ¢ BHenHUM Bo30yxeHueM (I'BB) B pexumMe ¢ 0TCeuKoi KOIIIEKTOPHOTO TOKa
Hactpoeunsie xapakrepuctuku ['BB
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HccenenoBanue TpEXTOUEYHBIX CXEM aBTOI€HEPATOPOB
Hccnenoanue cxeM MOIYJISATOPOB

14.1.13. Tembl KypCcOBBIX IPOEKTOB / KYPCOBBIX 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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