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

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

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

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYAA [TPOI'PAMMA JIUCHUITVIMHD
Paguonepenaromue ycrpoiicTea cucTteM MOOMIbHOM CBS3H

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

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

Hampasnennocts (mpoduis) / cneruanu3anys: CucreMbl MOOUIbHOM CBS3H

®opma o0ydeHus: OUHaA

®akynbreT: PT®, Paguorexuudeckuii paxkyJabTeT

Kagenpa: PTC, Kajdeapa paguorexHu4ecKux cucTemMm

Kypc: 3

Cemectp: 5

YueOnsrit man Hadopa 2015 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunsl yaeOHOI A€ATEIBHOCTH 5 cemecTp Bcero Enununner
1 Jleknuu 24 24 4acoB
2 [IpakTyeckue 3aHATUA 18 18 4acoB
3 JlabopaTtopHbie pabOThI 18 18 4acoB
4 Bcero aynuTopHbIX 3aHATHN 60 60 4acoB
5 CamocTosiTenpHas paboTa 84 84 4acoB
6 Bcero (0e3 ax3ameHa) 144 144 JacoB
7 ITonroroska u cgada DK3aMeHa 36 36 JacoB
8 OO01mast Tpy10eMKOCTh 180 180 9acoB
5.0 5.0 3.E.

OKk3ameH: 5 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()1()(’)})6HU Ha 3aCCJaHuM Kil(t)ﬁ,:[pbl
nportokot Ne 53 or «23 » 5 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (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.

PTC C. B. Menuxos
OKCIIepTHI:

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

JoueHTt kadeapbl paIuoTeXHUIECKUX
cucteMm (PTC) B. A. I'pomoB

CornacosaHa Ha noprane N2 26555 2



1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
Lenpro mucuumnueel «Pannonepenaromue ycTpolcTBa CHCTEM PaJUOCBA3U U PaJUONOCTYyIA»
(PYCPuP) siBnsiercss u3yueHue METOAOB CO3/aHUs MEPBUYHBIX KOleOaHUN ¢ HEOOXOAUMOI CTaOMIIbHO-
CTBIO YacTOTbI, C TPeOYEeMbIM BHJIOM MOJIYJISILIMK U KAYECTBEHHBIMU IIOKa3aTesIMU, C TpeOyeMOi MOIIIHO -
CTBIO BBIXOJHOT'O CUTHAJIA.

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 «Panuonepenaromue ycTpoicTBa cucteM MoomibHo# cBs3m» (b1.B.O/1.7) otHoCcUT-
cs k 65oky 1 (BapuaTuBHas 4acTh).

[TpenmiecTBYIOUIMME TUCIUIUTMHAMU, (POPMUPYIONINMH HaYaJbHbIe 3HAHUS, SIBISIOTCS: MH)KeHep-
Hasl ¥ KOMITbIOTepHast Tpaduka, PacyeT 31eMEHTOB U YCTPOMCTB pagrocBsizu, Teopust AIEKTPUIECKUX I1e-
nei, @U3nuecKue OCHOBBI AJIEKTPOHUKH, JNEKTPOHHKA.

[TocnenyromumMu TUCHUTITMHAMU ABIIAIOTCS: OO0I11ast Teopus CBSI3U, DIEKTPONTUTAHUE YCTPOUCTB U
CHUCTEM TEJIEKOMMYHUKALIH.

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:

— 3HATh * MeTONbI TpoekTupoBanus cereid 1 PYCPuP B cOOTBETCTBUYU ¢ TEXHUUYECKUM 3aIaHU -
eM, mpaBuia opOpMIIEHUS NMPOEKTHOM M TEXHUYECKOM NOKyMEHTaluu npu npoektupoBaHuu PYCPuP
(TTK-9 TIK-15), * oCHOBHBIE NPUHIIUIIBI TeHEPUPOBAHUS, (POPMUPOBAHUS U YCUIICHHS MOIIHOCTH pajno-
CUTHAJIOB IIPU COBPEMEHHBIX HU(POBBIX METOAAX MOAYJSINH, UCIOIb3yEMBIX B CUCTEMAX PaJUOCBA3H U
PaguonOCTyIIa, METObI pac4€Ta OCHOBHBIX KACKaJ0B PagUONEPEIaTUNKOB C UCIIOIb30BAHUEM KaK CTaH-
JAPTHBIX METOZOB, IPUEMOB M CPEACTB ABTOMATH3aLlMN NPOCKTUPOBAHHUS, TAK U CAMOCTOSTENIBHO CO3/1a-
BaeMbIX opuruHanbHbIx ([1K-9);

— yMeThb * IPOBOJIUTH pacueThl OCHOBHBIX KackanoB PYCPuP B cooTBeTCTBUU C TEXHHUYECKUM
3aIaHUEM C HCIIOJIb30BAaHUEM KaK CTAHIAPTHBIX METOJOB, IIPUEMOB U CPEICTB aBTOMATU3ALMU IIPOEKTHU-
pPOBaHHUA, TaK U CaMOCTOATENBbHO co3faBaeMblx opuruHaibHBIX (I1K-9); ¢ paspabarbiBath U 0opopMIIATH
Pa3IMYHYIO MPOEKTHYIO U TEXHUUECKYIO IOKyMeHTaluo npu npoekruposanuu PYCPuP (I1K-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 TPyI0eMKOCTh AUCIUILTHHBI COCTaBIACT 5.0 3a4eTHBIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

%264&114.1121 4.1 — TpyaoeMKOCTb JUCHHUILINHBI
Buabl yueOHOI gesTebHOCTH Bcero gacos CemecTpsl
5 cemecTp
AynuTopHbI€ 3aHATHUSA (BCETO) 60 60
Jlekunu 24 24
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[IpakTuyeckue 3aHATUS 18 18
JlaboparopHbie pabOTHI 18 18
CamocTtosiTenbHas paboTa (Bcero) 84 84
BrinonHenne MHAMBUAYAIbHBIX 3a1aHUI 10 10
OdopMieHrE OTYETOB IO JTAOOPATOPHBIM padboTam 16 16
[TpopaboTka JICKIIMOHHOTO MaTepHraia 11 11
[ToaroroBka K MpakTUYECKUM 3aHATUSAM, CEMUHApaM 47 47
Bcero (6e3 sx3amena) 144 144
TToaroroBka u caada dK3aMeHa 36 36
OO6m1ast TpyI0€MKOCTb, 4 180 180
3aueTHble EquHuIb 5.0 5.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3gennl AMCHHUILIAHBI M BUALI 3aHATHHA
Paznensl mUCIUIUTAHEI ¥ BUBI 3aHATHH IPUBEICHBI B Tabmmiie S.1.

Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

2 o & 2 £ ZE
: ° 0 Qo Q = g
P S < s S| 2 0
HasBanwusi pa3nenoB IuCHUTLITUHBI i ® =Y o, o 2 &5
= = © = 50 = E
S, s < o o & =
= = o m 8 s ¢
5 cemecTp
1 OcHOBHBIC TEXHUYECKHE ITIOKA3aTEIN U 2 2 0 2 6 IIK-15, TIK-9
(yHKIMOHAIBHBIE CXEMBI PaIHOIIEPEIar0-
mwmx ycrpoiicts (PIIV).
2 T'eneparopsl ¢ BHEIIHUM BO30YXK/I€HU- 4 2 4 16 26 |IIK-15, IIK-9
em (I'BB).
3 [lermn MeXKaCKaJJHOM CBSI3U 1 BBIXO- 2 4 4 6 16 IIK-15, IIK-9
HBIE KOlleOaTeIbHbIE CUCTEMBI
4 AsroreHeparopsl. CUHTE3aTOPBI YacTOT. 6 2 6 6 20 |IIK-15, ITIK-9
Bozoymurenu PYCPuP.
5 Monynsiuus 9 23 [IK-15, TIK-9
6 DHeprerndeckas 3PPEeKTUBHOCTH YCH- 15 19 |IIK-15, TTIK-9
nuresed momuoctu PIIony
7 Pa3BUTHE COBPEMEHHBIX TEXHOJOTHI 2 2 0 30 34 |TIK-15, I1IK-9
PYCPuP
Hroro 3a cemectp 24 18 18 84 144
Hroro 24 18 18 84 144
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

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

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

HasBanus pasnenos

Coz[epncaHHe pa3aciioB AUCHUITIMHEI 110 JICKIUAM

TpynoeMKocCTsb,

q

dopMupyembie
KOMIIETEHIIUU

5 cemecTp

1 OcHOBHBIE
TEXHUYECKUE TIOKa3aTeIn
1 QYHKIIMOHATBHBIC
CXEMBI
panuornepearInx
ycrporicts (PIInY).

1. O6mue cBeneHust o Paguonepearonumx ycTpoi-
ctBax (PIInY) cucrem paanocss3u U paanonocTyna.
OCHOBHBIE HOPMATUBHBIE JOKYMEHTHI, TEXHUYECKUE
tpeboBanus k PIInY. [Tapamerpsr PIInY. dynkuuo-
HaJibHBIE cxeMbl PIInY cucteM pagnocBsizu u paano-
JOCTYTIA.

[\

HUroro

IIK-15,
I1K-9

2 T'enepatopsl ¢ BHEIIHUM
B030yxaeHuem (I'BB).

AKTHUBHBIE 3JIEMEHTBI, alllIPOKCUMALUS UX CTaTHYE-
CKUX XapakTepucTuk. Kimaccudukanus pexxumMoB pa-
6otel 'BB 1o yrity orceuxu, no HanpsikKEHHOCTHU pe-
’KMMa aKTHBHOTO 31eMeHTa. CTpyKTypHas cxema
I'BB. Tumnsbl u 061acTi IPUMEHEHUS Pa3IMYHBIX T€HE-
paTopHbIX MPUOOPOB, AMNPOKCUMALIHS UX CTaTHYE-
CKMX XapaKTepUCTUK. ['apMOHNYECKUI1 aHAJIN3 BBIXO/I-
HOTO TOKa reHepaTtopHoro npubopa. bananc MorHo-
creit B ' BB. /Iunamnueckue xapakrepuctuku ['BB.
Henonanpsx€HHBIN, KpUTUUECKUNM U TIEPEHAIIPSAKEH-
HBIM peXUMBI paboThl reHepaTopa. KittoueBoit pexum.
Harpysounsle xapakrepuctuku ['BB. OcHoBBI nHXe-
HepHoro pacuera [' BB. 3aBucumocTtu napameTpos
TPaH3UCTOPOB OT YAaCTOThl. OCOOEHHOCTH HHKEHEP-
HOT'O pacyeTra peKMMOB M XapaKTEPUCTUK TPaH3HU-
cropHbIX ' BB ¢ yuétom nHepumoHHbIX sBiaeHui. Hc-
nosib3oBanue DBM npu poeKTHpOBaHUHU U pacdéTe
pexumoB U xapakrepuctuk [ BB. I'BB ¢ napamiens-
HBIM COCIMHEHHEM AKTUBHBIX 3JIEMEHTOB. [[ByXTaKT-
HBIE CXEMBI T€HEPATOPOB.

HUroro

[IK-15,
I1K-9

3 [enu MeXKacKa HOM
CBS3U U BBIXOJIHBIE
KoJIe0ATEIbHBIE CUCTEMBI

OO6mme npuHIUnbsl noctpoeHus cxem I'BB. Mexkac-
KaJHbIE U BBIXOAHBIE 1enH coracoBanus. Koagdurm-
€HT MO0JIE3HOT0 IEHCTBHS KOJeOaTeIbHOTO KOHTYpA.
YacTu4HOE BKIIOYEHHE KOHTYpa B KOJUIEKTOPHYIO
uenb TpaHzuctopa. GunbTpaius BRICHIUX TapMO-
Huk.[[Iupoxomnonocueie PIInY. Cornacyromue mupo-
KOITOJIOCHBIE TpaHC(hOopMaTopsl. MOCTOBBIE CXEMBbI
CJIOKEHUSI MOIIIHOCTEM.

Hroro

IIK-15,
I1K-9

4 ABTOreHepaTopsl.
CuHTe3aTophl YacTOT.
Bozoymurenu PYCPuP.

YcnoBusi caMOBO30YXKICHUS U CTAIIHOHAPHOTO PEXKH-
Ma B aBTorenepartope. O6001eHHas TpEXTOUeUHAS
cxema aBToreHeparopa. Beioop pexuma reHepaTtopHo-
ro npubopa. ABTOreHepaTopsl Ha ABYXIIOIIOCHUKAX C

IIK-15,
[K-9
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OoTpHUIaTeIbHBIM AU(depeHIInaTIbHBIM COIPOTHUBIIE-
HueM. [IpuHiunuanbHbIe CXeMbl aBTOI€HEpaTo-
poB.CoBpeMeHHbIe TpeOOBaHUS K CTAOUIHLHOCTHU Ya-
CTOTHI aBTOTeHEepaTOpoB. OCHOBHBIE JIECTAOMITH3HUPY-
rforue pakTophl U UX BIMSHUE HAa YaCTOTY TeHEpUpye-
MBIX Konebanuil. KparkoBpeMeHHas 1 10JITrOBpEMEH-
Hasi HeCTaOMIILHOCTH YacTOTHI, MX CBS3b CO CIIEK-
TpaJIbHBIMH XapaKTePUCTUKaMH CUTHaJIa aBTOreHepa-
Topa. BnusHue HecTaOMIBHOCTH YaCTOTHI HA paboTy
PaaMOTEXHUYECKUX YCTPOICTB U cucteM.Ctabunusza-
Ul 4acToThl. CXeMbI aBTOTEHEPATOPOB € KBAPIEBOM
cTabmn3anueil 4acToThl 1 0COOEHHOCTH MX pacyeTa.
dazoBas aBronojcTpoiika yactotel (DAITY). MuTe-
rpajbHbIE CXEMBI aBTOTEHEPATOPOB. ABTOI€HEPATOPHI
C pe30HaTOpaMHU U JTMHUSAMHU 3aJIePKKH Ha MTOBEPXHO-
CTH aKyCTHYECKHUX BOJIHAX./{nana3zoHHO-KBapleBast
ctabunu3zanus 4actoTbl. OCHOBHBIE XapaKTEPUCTUKH
CHUHTE3aTOPOB 4acTOT. MeTOo/bl CUHTE3a CETKH JIUC-
KpeTHBIX yacToT. CunTe3atopsl yactot ¢ GAIIY. Ips-
Moii ITUPOBOI CHHTE3 YacTOT. Bo3Oynurenu panno-
nepenaTaukoB. OCHOBHBIE TpeOOBaHUS, IPEAbSIBIsC-
MbIe K Bo30OymuTensiM. OcoOeHHOCTH (hopMupoBaHus
pamuocursaiioB Bo3oymutens PYCPuP

HUroro

5 Monynsauust

Knaccudukanus BU0B MOAYISIIUN, OCHOBHBIE Xa-
PaKTe-pUCTUKH PaTUOCUTHAIOB. POpMHUpOBAHUE pa-
JUOCUTHAJIOB C aM-TUTUTYAHOU Moayisinuend. Ctatu-
YECKHE MOYJISIIUOHHBIEC XapaKTe-puCTUKU. OCHOB-
HbIE PHEPreTUUYECKUE MTOKa3aTeNn KacKalI0B MIPU aM-
IIUTYAHON MOAySsiUA. CXeMbl AMIUIATYTHOM MOJY-
JAUUAU. YCUIIEHHE MOAYIMPOBAaHHBIX CUTHAJIOB. J{uHa-
MUYECKHE MOIY/IA-LIUOHHbIE XapaKTEePUCTHKHU, UCKa-
YKEHUS IPU aMIUIUTYIHON MOJY-JISILIMU U UX KOPPEK-
uus.Meronbl popMHpOBaHMS CUTHAJIOB C OHOM OOKO-
Bo# no-s10coit yactoT (OBII). OcHOBHBIE IEMEHTHI
ycTpoiicTB popmupo-Banusi curaasio ¢ OBII. Mare-
rpajbHbIE CXEMBI OaTaHCHBIX MOIY-ISATOPOB. OcoOeH-
HocTu ycwiienus curaainoB ¢ OBIL. Meronsr ¢gop-
MHUPOBaHUsS CUTHATIOB C YaCTOTHOMU U (pa30-BOM MOIY-
JISALACH, CXEMBI U UX CPAaBHUTEILHBIE XapaKTEPUCTH-
ku. KBanparypHas Mogyasius. AMIUTHTYIHO-(ha30Bas
MaHumyssinyst. LludpoBbsie METOIBI MOTYIISIINN B
PIInY cucrem paamo-cBsizu u paauogocryna: QAM-
N, COFDM, GMSK #u np.

Hroro

[IK-15,
[1K-9

6 DHepreTuyeckas

3¢ (HeKTUBHOCTh
YCUIIUTENENH MOIIIHOCTH
PIInY

Creuunguka paboTsl yCUIUTENEH MOLITHOCTH MIPH
OFDM-curnanax. I1yTu noBblIIeHHUs SHEPTETHUECKOM
3¢ (HEeKTUBHOCTH YCUIIUTENEH MOIITHOCTH MHOTOYa-
cToTHBIX curHanoB Tuna OFDM. Cucremsl aBTopery-
JTUpoBaHus MOIMHOCTH B PIIAY MOOMIBHOM CBS3M 1
paguopoctyma ctanaaptoB Wi-Fi, WIMAX.

Htoro

IIK-15,
IK-9
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7 PazBuTHE COBPEMEHHBIX
texgoyoruii PYCPuP

Crneuunguka paboTsl yCUIUTENEH MOLTHOCTH MIPH

OFDM-curnanax. ITyTu noBblIIeHHs SHEPTETHUECKOM

3¢ (HEeKTUBHOCTH YCHUIIUTENEH MOIITHOCTH MHOTOYA-

cToTHBIX curHanoB Tuna OFDM. CucreMsl aBTopery-

nupoBaHus MOIHOCTH B PIInY MoOMIBHOM CBS3H.-

Kommuiekcnas Mmukpomunuatiopusanus PIIny B coor-

BETCTBHHM C JayibHEHIIUM pa3Butuem PYCPuP

Hroro

2

IIK-15,

IK-9

Hroro 3a cemectp

24

5.3. Pazaenbl AMCHUILVIMHBI M MEKIUCHMIVIMHAPHBbIE CBS3H € 00ecneYnBAKIIMMH (TpeabIAy UMH)
U obecneynBaeMbIMU (NOCJAeAYIOIMIUMHU) JUCHUNIIMHAMHA

Paznensl AUCTIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBSI3M C 00€CTICUMBAOIIMME (TIPEABIAYIIUMA) H

obecreynBaeMbIMH (ITOCIEIYIOMMMHI ) TUCIUTUTHHAMHY MTPEICTaBICHBI B Tabuie 5.3.
Tabmua 5.3 — Pa3gens! AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

HaumeHoBaHue QUCHMILIHH

Ne pasnennoB JaHHOM JUCHIHUIUIMHBL, JIJIS KOTOPBIX HEOOXOIUMO
M3y4eHHEe 00eCTICUMBAONIUX U 00€CTIeYNBAEMBIX JUCIIHILTHH

1 2 3 4 5 6 7
[IpenmecTByrome AUCHUILIMHbI
1 nkeHepHas U KOMIbIOTEpHAs .
rpaduka
2 Pacuer 371€MEHTOB U YCTPONCTB n N N 4
paznocBs3u
3 Teopus 2nEKTPUUECKUX Lenen + + +
4 ®dusnueckre 0CHOBBI MIEKTPOHU- N 4 n
KA
5 DneKTpoHuKa + + + + +
[Tocnenyroume TUCHUIIIUHEL
1 Obmas Teopwusi CBSI3H +
2 DIIeKTpONUTaHNUE YCTPOUCTB U CH- N
CTEM TEJIEKOMM YHUKALUN

5.4. CooTBeTcTBHE KOMIIETeHIN, (POpMUPYeMBbIX IPH U3YYEeHUHU AUCUMILIMHBI, M BU/10B 3aHATHI

CoOoTBEeTCTBHE KOMH@TCHHHﬁ, (I)OpMI/IpyeMBIX Ipu U3yUCHUHU AUCLUIUIMNHBI, 1 BHUJ0B 3aHATHHN

npeCcTaBIeHo B Tabmwmie 5.4.
Tabmuua 5.4 — CooTBeTCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3YyYCHUH JAUCIMIUIMHBI, ¥ BUIOB 3aHS -

THHN

Buner 3angaTait

Jlek.

Komrnerenimmn

IIpak. 3an
JIa6. pa.
Cam. pab

DOpMBI KOHTPOJIA
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I1K-9 + +

KonTpoasnas pabora, Jlo-
MalHee 3aganne, OT4yeT 1mo
WHIUBHIyAIbHOMY 3aJ1a-
HMIO, DK3aMeH, KoHcrekT
CaMOIIOATOTOBKH, 3aIllUTa
oruera, IIpoBepka
KOHTPOJIBHBIX padoT, Cobe-
cenosanue, OT4eT 10 J1abo-
paTtopHoii padote, Onpoc Ha
3aHATHUSX, 3a4eT, BoicTyrie-
HUe (IOKIJIaM) Ha 3aHATHH,
Pacuernas pabora, Tecr, Pe-

depar

[IK-15 + +

KontposnrHnas pabora, Jlo-
MaiHee 3aganune, OT4eT 1o
WHJUBUIyaIbHOMY 3a]1a-
HUI0, DKk3amMeH, KoHcrekT
CaMOIIOATOTOBKH, 3allluTa
otuera, [IpoBepka
KOHTpPOJIbHBIX pabot, Cobe-
cenoBanue, OT4eT o 1ab0-
paropHoii padore, Omnpoc Ha
3aHATUSIX, 3a4eT, BoicTyruie-
HUe (AOKJIa) Ha 3aHATUH,
Pacuernas pabora, Tecr, Pe-

dbepar

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

7. JlabopaTtopHble paGoThl

HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHnoBaHnue 1a00paTopHbIX paboT

3 z S
Q p=a=t
Q o
< )
Ha3Banus paznenos HaumeHnoBaHue 1a60paTopHbIX padoT zF &5
o S g
= g =
2 o' 2
= o
5 cemecTp
2 I'eneparopsl ¢ BHeIIHUM | ['eHepaTopsl ¢ BHEITHUM Bo30yxaenuem (I'BB) B pe- 4 [IK-15,
B030yxaeHuem (I'BB). YKHUME C OTCEYKOM KOJUIEKTOPHOTro TokaHarpy3ounsie [1K-9
xapakrepuctuku [ BB
Hroro
3 Lenu mexkackangHoit | Hactpoeunsle xapaktepuctuku ['BB [IK-15,
CBSI3U U BBIXOJHBIE Hroro T1K-9
KoJie0aTeIbHbIE CUCTEMBI
4 ABTOr€HEpATOpHI. HccenenoBanne TpEXTOYEUHBIX CXEM aBTOT€HEPATOPO- 6 [IK-15,
CuHTE3aTOPBI YaCTOT. BlcciienoBanue cxeM KBaplEeBbIX aBTOI€HEPATOPOB [1K-9
Bozoymurenu PYCPuP. Vroro
5 Mopaynsiust HccnenoBanue cxem MOIyJIATOPOB TIK-15,
HUroro TIK-9

CornacoBaHa Ha noptane N2 26555




Hroro 3a cemectp 18
8. [IpakTHyeckue 3aHATHS (CEMUHAPHI)
HaumeHoBaHMe MpaKTUYECKUX 3aHATUHN (CEMUHApOB) MpuBeeHO B Tabnuie 8.1.
Tabmuma 8.1 — HaumeHoBaHME MPAKTUYECKUX 3aHSATHIA (CEMHUHAPOB)
o ]
2 z E
3 =
Z > 5
HasBanus paznenos HaumeHoBaHue MpakTHUECKUX 3aHATUIN (CEMHHAPOB) zF &5
o) S E
= g =
2 o 2
= S
5 cemecTp
1 OcHoBHBIE Br160p 1 060cHOBaHME (PYHKIIMOHATILHON CXEMBI 2 [IK-15,
TEXHUYECKHE NOKa3aTeNu |repeaarynka. BolOOp akTUBHBIX 3JIEMEHTOB IK-9
U GYHKIIMOHAIbHbBIE Hroro 5
CXEMBI
paauronepeaaronmx
ycrpoiicts (PIInY).
2 I'enepaTopsl ¢ BHELIHUM | DJHEPTETUUECKHUM pacuéT KacKaJ0B yCUJIEHUS MOIIHO- 2 IIK-15,
B0o30OyxaeHuem (I'BB). CTH. I1K-9
Hroro
3 enu MeXKacKagHOM Pacuért neneii cornmacoBanus TIK-15,
CBSI3U U BLIXOTHLIC Hroro TIK-9
KoJIe0aTeNbHBIE CUCTEMBI
4 ABTOr€HEpaTOpHI. Br160p 1 pacu€T npUHIUIHATIBLHON CXEMbI aBTOT€HE- 2 [IK-15,
CuHTE3aTOPBI 4aCTOT. paropa I1K-9
B urenu PYCPuP.
030ymurenu PYC Wroro
5 Monynsauus Pacuér kackana ¢ aMImTyaHoON Moayisinuen. Pacuér [IK-15,
CTaTMYECKOW MOAYJSILIMOHHOM Xapakrepuctuku. Pac- [1K-9
YET HIIEMEHTOB CXEMBI IIU(PPOBOr0 MOJYJIATOPA.
Hroro
6 DHepreTuyeckas Br16op u o6ocHOBaHue criocoba GopMUpoBaHus pa- [K-15,
3¢ peKTUBHOCTH 00YMX YaCTOT U TPeOYEeMBIX BUIOB pabOTHI Iepeaar- I1K-9
YCUJIUTENIEH MOIIHOCTH | YMKa
PIIny Hroro 2
7 PazButHe coBpeMeHHBIX | Pacd€T ckopocTH nepenaun JaHHBIX P Pa3IMYHbIX [IK-15,
texHonorui PYCPuP METOAAX MOAYJLIMU U ITIOMEXOYCTOMYHUBOIO KOIUPO- [1K-9
BaHUs
Hroro 2
Hroro 3a cemectp 18

Bunsl camocTosiTenbHOM paboThI, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETCHIIUU MTPEICTABICHEI B

Tabymite 9.1.

9. CamocrosiTesibHasi padoTa
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Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU

3 @]
2 z E
Q ==t
o Q O =
Bunnr camocTosTeLHON & > 0O
HasBanus pasnenos z 7 &5 @OpMBI KOHTPOJIA
paboThI B s 2
= c, =
a o 2
= S}
5 cemecTp
1 OcHoBHble TexHHYecKue | [IpopaboTka JTEKIIMOHHOTO 2 TIK-15, JloMaiiHee 3aganue,
II0Ka3aTelu U Marepuaia I1K-9 Omnpoc Ha 3aHATUAX
(pYHKIMOHANBHBIC CXEMBI | 1y oro 2
paauonepenarnux
ycrpotictB (PIIaY).
2 T'eneparopsl ¢ BHemHUM | OopMIICHHE OTYETOB 10 6 |IIK-15, Brictymiienue (noknan) Ha
B0o30yxieHuem (I'BB). nmabopaTtopHbIM paboTam [1K-9 3aHATHH, JlomaliHee 3a1a-
Brinonuenue nHauBUAY- 10 HHC, Og{eT HIE)I naboparop-
. HOWM T BEpK
aNbHBIX 3a/1aHUN OH pabote, 1iposepKa
KOHTPOJIbHBIX pabot, Co-
Hroro 16 OecemoBanue, TecT
3 Ilenu MeXKaCKaIHOM [TpopaboTka JIEKITMOHHOTO 2 |IIK-15, Ompoc Ha 3ausTusax, OT-
CBSI3U U BBIXOHBIE MaTepuana ITK-9 4eT 1o 1abopaTopHoil pa-
KoJIe0aTeIbHBIE CUCTEMBI OQOpPMIICHHE OTHETOB T 4 I6)0Te, PaC‘(l:eTé{aﬂ pabora,
nabopaTtopHbeIM paboTam erepar, Cobecenopane,
DK3amMeH
Hroro 6
4 ABTOr€HEpATOpHI. IToaroroBka K mpaxkTuye- 2 |IIK-15, JomaiiHee 3aganue, 3a-
CuHTE3aTOPBI 4aCTOT. CKWM 3aHSITHSIM, CEMHUHA- [1K-9 muTa otyeta, KoHcrekT
Bozoymurenu PYCPuP. pam CaMOIIOATOTOBKHU,
KonTponbHas Ta, OT-
[IpopaboTka TeKIHOHHOTO 2 OHTpONbHas pabora, O
4eT [0 UHIUBUIYaTbHOM
MaTepuana CT 10 MHAMBHILY OMY
3amannio, OTaer 1o y1abo-
OdopmiieHrE 0TYETOB T10 2 paropHoii pabote, TecT
JabopaToOpHBIM paboTam
Hroro
5 Monynsuust [ToaroroBka k mpakThye- TIK-15, Jomamaee 3ananue, 3a-
CKHUM 3aHATHSIM, CEMHHA- [1K-9 umTa otyeta, KoHTposib-
pam Has pabora, Onpoc Ha 3a-
HaTusx, Otder o nmabopa-
[TpopaboTka JIEKITMOHHOTO 1 % 0 5 © 12 Gop
TOPHOM T YeTHAS
Mareprana opHoii pabote, PacueTHa
paborta, Pedepar, Tecr,
OdopmiieHre 0TYETOB 110 4 JK3aMen
nabopaTtopHbeIM paboTam
Hroro
6 DHepreTuyeckas [ToaroroBka k mpakTuue- [IK-15, Brictymiienue (noknan) Ha
3¢ (HeKTUBHOCTh CKHM 3aHATHSAM, CEMHHA- [1K-9 3aHATHH, JlomaliHee 3a1a-
YCWJIMTENIE MOIITHOCTH | paMm HUe, 3a4eT, 3aluTa oTue-
PII ta, KoHTpOoapHas T
ay [ToaroroBka K npaxkTuye- 10 Oa , KontponbHa pabora,
CKHM 3aHSATHSAM, CEMHHA- THET TI0 MHIIMBUIYaIlb-
pam HOMY 3asianuto, [IpoBepka
KOHTPOIBHBIX padoT, Pe-
[IpopaboTka JIeKIIMOHHOTO 3

Marepuaia

dbepar
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Hroro 15
7 Pa3Butue coBpeMeHHbIX |[loaroroBka Kk rnpaktuye- 2 TIK-15, JlomarnrHee 3aganue, 3ayer,
texnonoruii PYCPuP CKHM 3aHSITHSIM, CEMHHA- T1IK-9 3amuTa oT4YeTa,
pam KonrtposnsHnas pabora, Ot-
[ToaroroBka k mpakTuue- 27 Her 1o HHI}[)HBHI[YMI’HO%IY
CKHM 3aHSATHSIM, CEMHHA- 3a/laHuIo, FacdeTHad pabo-
ta, CobecemoBanue, TecT
pam
[TpopaboTka JIEKITMOHHOTO 1
Marepuala
Hroro 30
Hroro 3a cemectp 84
IlogroroBka u cgaya sK3a- 36 DK3aMeH
MeHa
Hroro 120
10. KypcoBasi paGoTa (mpoexT)
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBaeMOCTH 00y4aroumuxcst

11.1. banjbHbIe OLEHKH JJIs1 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MaxkcumanbHbII
. MaxkcuManbHBIH MaxkcuMabHBIH
DneMeHTHl yueOHOH 6asu1 3a mepuoa Bcero 3a
6amn Ha 1-yto KT ¢ |  0amnn 3a mepuon
NEITENbHOCTH mexnay 2KT u na CeMecTp
Hayana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
5 cemecTp
BricTynienue (noknan) Ha 10 10 20
3aHATHH
OTtuer no MHANBUAYANIb- 10 10
HOMY 33JJaHHIO
OtyeT no nabopaTopHOM 10 10 20
pabote
Pacuernas pabota 10 10
Tect 10 10
Hrtoro makcumyM 3a nepu- 20 10 40 70
on
OK3aMeH 30
Hapacrarommm ntorom 20 30 70 100
11.2. Ilepecyer 0a/1710B B OLICHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanyoB B OLIGHKH 32 KOHTPOJIbHBIE TOUKHU peAcTaBieH B Tabmune 11.2.
Tabmuma 11.2 — Ilepecuer 6aJU10B B OIICHKH 32 KOHTPOJbHBIE TOUKH
banibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka
> 90% ot MakcuMabHON cyMMbI OansioB Ha naty KT 5
Ot 70% no 89% ot makcumanbHO# cymmbl OansoB Ha Aaty KT 4
Ot 60% 1o 69% ot makcumasbHON cymMMbl OaiioB Ha aaty KT 3
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< 60% oT MakcuMaIbHOU cCyMMBbI OaioB Ha naty KT 2

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY

[TepecueT cymmbl 6a/JIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MpEACTaBIeH B TaOiuIe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl OaJTTOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YUMTBIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

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

4 (xopoI10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnetrBoputTeanHO)

3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaentio)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecneyeHne JUCHMIITIHHbI

12.1. OcHoBHas1 JIMTEpaTypa
1. 1. Pagmonepenaromnue yctpoiictsa: YueOHuk s By3oB / [Tox pea. B.B. lllaxrunsasna. — 3-¢
u31., nepepad. u pom. — M.: Paano u cBs3e, 2003. — 560 c.: bubnuorexka TYCVYP, (Hanuuue B 6ubanoTexe
TYCVYP - 136 5k3.)

12.2. lonoiHuTEIbHAS JIUTEpaTypa
1. Hertsaps I'A. YcrpoiicTBa reHepupoBaHus U (popMHUpOBaHMs curHayioB: YueOHuk. — HI'TY,
2005, gacts 1, 480 c. (Hanuuue B Oubmoteke TYCYP - 31 3k3.)
2. Jertaps I'A. YcrpoiictBa reHepupoBaHus M (GOpMHpPOBaHUS CUTHANOB: Y4eOHuk. — HI'TY,
2005, gacts 2, 548 c. (Hannuue B oubmoteke TYCYP - 31 3k3.)

12.3. YueOHO-MeTOAHYIECKHE ITOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOO U

1. Wnbun AT, bopnyc A.Jl., Kazanues I'Jl., [TopoxoBanuenko A.M. YcrpoiictBa hopmupona-
HUs CUTHAJIOB: YueOHoe Meromuueckoe mocobue. — Tomck: kadempa TY, TYCVYP, 2012. — 142 c. (no
camocrosATeNbHOW pabore — pazgenst 1 — 5). [OnekTpoHHbI pecypc] - Pexum poctyna:
http://tu.tusur.ru/upload/posobia/b9.doc, nara obpamenus: 21.05.2018.

2. A.JI. Bopxyc. PykoBOACTBO Ul BBINONHEHHS 1a0OpPaTOpHBIX paboT mo Kypey «YCTPOM-
CTBA ®OPMHUPOBAHUA U 'EHEPUPOBAHUA CUT'HAJIOB». — Tomck: xadeapa TY, TYCVYP,
2012. — 46 c. [DOnexTponHblil pecypc] - Pexxum moctyna: http://tu.tusur.ru/upload/posobia/b16.doc, nata
obpamenus: 21.05.2018.

3. 3 AL bopayc, I'/l. Kazanues, A.I'. Unbun. Metonndeckoe mocoOue mo mpakTHUECKUM 3aHs -
TUSIM U [IPOBEPOYHBIE TECTHI MO JUCIHUILIUHE «YCTPONUCTBA TeHEPUPOBAHUS U (POPMUPOBAHUS CUTHATIOBY.
— Tomck: xadempa TY, TYCVYP, 2012. — 44 c. [Onekrtponnslii pecypc] - Pexum npocryna:
http://tu.tusur.ru/upload/posobia/b15.doc, nata obpamenus: 21.05.2018.

12.3.2. YuyeOHO-MeTOAMYECKHE OCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbS U
HHBAJIHI0B

Y4eOHO-METOIMYECKIE MaTepUaIbl IJIs CAMOCTOSTEIFHOU M ayTUTOPHON pabOThl 00YJarOITUXCS
U3 4yHuciia JuIn C OI‘paHI/I‘-IeHHBIMI/I BO3MOXKXHOCTAMHAU 3I[OpOBB$I 1 MHBAJIMIOB HpeI[OCTaBJISIIOTCSI B (bopMax,
aJJaNTUPOBAHHBIX K OTPAHUYCHHAM UX 3JI0POBBS U BOCIIPHUATHS HH(DOPMAITHH.

Jliist I ¢ HApYIIeHUSIMU 3PeHusI:

- B (hpopMe FIIEKTPOHHOTO IOKYMEHTA;

- B IeYaTHOW (hopMe YBEITMUEHHBIM MIPUGTOM.
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JIJist JiM1L ¢ HAPYIIEHUsIMU CJIyXa:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (hopme.

JIJ1s1 Jid1L ¢ HAPYLIEHUSIMU ONIOPHO-IBUTaTeJILHOIO annapara:
- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

12.4. IIpodeccuonasibHble 0a3bl JAHHBIX U HH(POPMALMOHHbIE CIIPABOYHbIE CHCTEMBI

1. Kpynueimmii poccuiickuii ”HGOPMALMOHHBIA TOPTai B 00JIACTH HAYKH, TEXHOJIOTUU, MEIH-
IIUHBI 1 00pa30BaHUsI.

2. www.elibrary.ru

3.

4. Hayuno-o6pa3oBarensHblit mopran TYCYP

13. MaTepuajibHO-TEXHUYeCKOe o0ecneyeHue TMCIUILVINHBI U TpedyeMoe MporpaMMHoe
ol0ecreueHmne

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

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHOe o0ecnedyeHne ISl JICKIMOHHbBIX 3aHATHH
Jlis mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIWBUYaJbHBIX KOHCYJIbTALUH, TE-
KYILEro KOHTPOJISL U MPOMEXKYTOUHON aTTECTAllMU UCIIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOITMUECTBOM I10-
CaJI0YHBIX MeCT He MeHee 22-24, 00opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHOoIl meOenbto. MMeroTes
JIEMOHCTpaIMOHHOE 000pyA0BaHKUE U yUeOHO-HAITIIIHbIE TOCOOMs, 00ecIeunBaroIIie TeMaTHIeCKUe Uil -
JIIOCTPALMHU 10 JIEKLMOHHBIM pa3jieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOE U NTPOrPAMMHOe o0ecnedyeHue JAJsi NPAKTHYECKUX 3aHA T

YueOHnast mabopatopusi U POBOTO TelIepaTUOBEIIAHUS

yueOHas ayuTopus JUIsl IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUMA, yueOHas ayIUTOpUs [Tl IPOBE -
JICHUS 3aHSATUI MPAKTUICCKOTO THITA, y4eOHAasT ayTUTOPUS ISl IPOBEICHUS 3aHATHN 1a00paTOPHOTO THIIA,
yueOHas ayTUTOpHsI JAJIsl TPOBEACHUSI 3aHATHII CEMUHAPCKOTO TUTIA, TOMEIIEHHE JIJIsl KypCOBOTO MPOEKTHU -
poBaHUs (BBIMOJHEHUS KYPCOBBIX padOT), MOMEIIEHUE ISl TPOBEICHUS TPYIIIOBBIX U WHIMBHIYATbHBIX
KOHCYNbTAIIUH{, MOMEIIEHUE ISl TPOBECHHS TEKYILEro KOHTPOJIS U MPOMEXYTOYHOU aTTecTalluu, moMe-
[ICHHUE TSI CAMOCTOSTEIBHON paOOThI

634034, Tomckas obnacte, . Tomck, Bepmnuna ynuna, 1. 47, 212 ayn.

Onucanue UMeroIerocs 000py10BaHus:

- Hactoromep 43-33 (5 mrT.);

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

- Bomst™meTp B7-26 (5 mit.);

- Maker Nel (5 mt.);

- Maket No2 (5 mit.);

- Ocumnorpad G05-620 (5 mrT.);

- lludpoBoii TeneBU3MOHHBIN NiepenaTyrk (9 mrT.);

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

- Arammmzatop curHainoB IT - 15T2 (8 mr.);

- Kommerotepsr: Ci3, moroOmok 21,5” (8 mit.);

- TB npucrapka (8 mr.);

- Jlocka MapkepHasi, 10CKa ayaquTOpHas;

- KommuiekT cnenuain3upoBaHHON yueOHOM MeOen;

- PaGouee mecTo mpemnoaBarens.

[IporpamMmMHoOe obecrieueHue:

— Google Chrome

— Microsoft Office 2007

— TALGAT201VY6
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13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne J1JIs J1adopaTopHbIX padoT

VYuebHas maboparopust UPPOBOTO TEIEPATUOBEIIAHUS

yueOHasi ayIuTOpHUs JUIs IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUTIA, YIeOHAs ayIUTOPHS JIsI TIPOBE -
JIEHUS 3aHATHI MPAKTUYECKOTo THUIIA, yuyeOHast ayIuTOpUs AJIsl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yueOHasl ayuTopus Uil MPOBEICHHS 3aHATUH CEMHHAPCKOro TUIA, MOMEIIEHUE JJIS1 KypCOBOT'O MPOEKTH -
poBaHUs (BBIMOJIHEHUS KypCOBBIX padoT), MOMEIIEHUE ISl TPOBEACHUS TPYNIOBBIX U MHAMBHUIYaTIbHBIX
KOHCYJBTAllMi, TOMEIIEHUE JJIsl IPOBEACHUS TEKYIIETO KOHTPOJIS U MPOMEXKYTOUHOM aTTecTaluu, oMe-
[IEHHE I CAMOCTOSTENBHON 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.);

- Bonst™meTp B7-26 (5 mit.);

- Maker Nel (5 mit.);

- Maxker No2 (5 mit.);

- Ocmmnorpad G05-620 (5 mrT.);

- Hudposoii TeneBU3MOHHBIN NiepenaTyuk (9 mrT.);

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

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

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

- TB npucraska (8 wmr.);

- locka MapkepHas, JocKa ayIuTOpHas;

- Kommuiekt cienmanuzupoBanHoi yueOHoW Mebenu;

- PaGouee mecto npenogaBares.

[TporpamMHOe obecrieueHue:

— Google Chrome

— Microsoft Office 2007

— TALGAT201Y6

13.1.4. MarepuajbHO-TEXHMYECKOE U MIPOrPaMMHOe odecreyeHue JIs CAMOCTOATEILHOI padoThI
Jist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIaccChl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuia, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUSA:

- yueOHasi MmeOelb;

- komnetoTepsl kinacca He Hike [I9BM INTEL Celeron D336 2.8['T. - 5 miT,;

- KOMOBIOTEPHI MOJIKIIOUYEHBI K ceTu «/HTepHeT» U 00eCcreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[TepeyeHb MPOrPaMMHOTO 0OECTICYCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe o0ecreyeHre TUCUMIIIMHBI JIS JIMI C OTPAHMYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B
OcBoeHHe NUCHUILUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 3/I0POBBS U WHBAIHUJAMU
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OCYILECTBIIIETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIET0 U CHEeIMaIbHOI0 Ha3HAUYCHHUS.

ITpu 3aHATHAX ¢ 00YYaIOUIMMHUCS ¢ HAPYIIEHUSAMH CJYXa [IPEeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U PYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
yy yueOHOM MH(POPMAIUK B TOCTYIMHBIX (hOpMax, MOOUIILHON CUCTEMBI MPEIOIaBaHUS I 00YJarOIINXCS
C MHBAJIUAHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOM CHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyJaromuecs: C HapylmIeHHEeM Cyxa, 000pyJIoBaHa KOMIIBIOTEPHOW TEXHUKOM, ayTMOTEXHUKOH, BHJIEO-
TEXHUKOU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMNHON CUCTEMOM.

ITpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYLIEHUSIMH 3PEHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BaHUE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00BEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) Py MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO MPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIolib-
3yI0TCA albTEpHATUBHBIEC YCTPOMCTBA BBOJIA MH(OPMALIUK U IpYTHe TEXHUUECKUE CPENICTBA ITpUeMa/nepe-
naun yuyeOHOM MHpOpPMaI B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUeHUs JUIs JIIOJeH ¢ UHBaA-
JUIHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PeKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
s onleHKH cTenieHr c(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBble 3agaHus

TecToBble 3a1aHUA:

* 1. ABTOTE€HEpaTOp — ATO YCTPOUCTBO, IPEOOpa3yroIee YFHEPTHIO ...

-MCTOYHUKA MUTaHUs B oHepruto BU-konebanuii ucmonb3ys BHEIIHEe BO30YXICHHE Ha BXOJE.

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

-BHEIIHET0 BO30YyXIeHHs B sHepruto BU-konebanuii.

-UCTOYHMKA NMUTaHUs B sHepruto BU-konebGanuii u ynpaBiieHust 3TUMH KoieOaHUSMHU C LETbIO
nepeaayr HHPOPMAaIUH.

2. IlnaBHOEe HapacTaHue KoneOaHUIl B aBTOr€HEpaTope MpH BKIIIOYEHHHM MUTAHHUS BO3MOXKHO B
ciy4ae, Koraa...

-YBEJIMYEHUE PHEPTUU B KOHTYPE MEHBIIE, UEM ITOCTYIUIEHHE €€ OT TPAH3UCTOpA.

-II0TE€PH PHEPTUU B KOHTYpe OOJIbIIIe, YeM MOCTYIUIEHHE €€ OT TPaH3UCTOpa.

-II0TepY YHEPTHH B KOHTYpE OOJIbIle, YeM MOCTYIUIEHHE €€ OT UCTOUHHKA MTUTaHUS.

-II0TEPH DHEPIUU B KOHTYPE MEHBIIIE, YEM ITOCTYIUIEHUE €€ OT TPAH3UCTOpa.

* 3. Kak yMeHbIINTh HENMHEWHbIE UCKakeHUs! orubaromeil AM-curHaia npyu KOJUIEKTOPHON MO-
TyAsin?

-Yeennuuts UQQ.

-YBennunts R1

-YmenbinTh EK.

-YmenpmnTh R1.

* 4. [lepectpauBaemble reHepaToOphl, ynpasiseMble HanpsbkeHneM (I'YH), BeimonHsAOT Mo cxeme

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

-UHAYKTUBHOMN TPEXTOUKHU C KOHTYPOM MEXKIY SMUTTEPOM U KOJUIEKTOPOM.

-€EMKOCTHOW TPEXTOUYKH C KOHTYPOM MEXKIY SMUTTEPOM M KOJIIIEKTOPOM.

-MHIYKTUBHOU TPEXTOUKH C KOHTYPOM MEXKIY KOJUIEKTOPOM H 0a30ii.

* 5. Pagnonepenaroniee yCTpoOMCTBO — KOMILIEKC PAJIMOTEXHUUECKUX CPEACTB, NMPEAHA3HAYCHHBIN
JUTSI IPe0OPa30BaHUS YHEPTHUM. . ..

-MCTOYHHMKA MTUTaHUs B dHeprui0 BU-konebanuii ucnonb3ys BHENTHEE BO30OYKICHUE Ha BXOJIE.

-MCTOYHHUKA MUTaHUs B dHepruto BU-konebanuii 63 BHEIIHETO BO3/ICHCTBUS.

-BHEIIHEero Bo30ykaeHus B sHepruto BU-koneOanuii.

-MCTOYHUKOB TUTaHMs B dHepruto BU-konebaHWil U ympaBiieHUs 3TUMU KOJIeOaHUSMU C LENbIO
nepenadyu HHPOpMaIuH.

* 6. B xakoM pexxume paboTaeT TeHepaTop C BHEIIHUM BO30YKIEHUEM, €CIH KoieOaTeNbHBIH
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KOHTYp B IIENU TPAH3UCTOPA HACTPOEH HA N>2 TApMOHUKY UMITYJIbCOB KOJUIEKTOPHOTO TOKA.

-YCHJIUTEIb MOIIHOCTH.

-aBTOTE€HEPATOP.

-CUHTE3aTOp YaCTOTHI.

-YMHOXKHUTEJb YaCTOTHI.

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

-HaIPsDKEHUS. OTHOTO U3 AJIEKTPOJOB aKTUBHOI'O 3JIEMEHTA OT TOKa COOTBETCTBYIOIIETO 3JIEKTPOAA

B TMHAMUYECKOM PEKUME.

-TOKa OJTHOTO U3 3JIEKTPOIOB aKTUBHOTO 3JIEMEHTa OT TOKA COOTBETCTBYIOLIETO 3JIEKTPO/Ia B TUHA-
MHUYECKOM PEXKUME.

-HaIlpsDKEHUS. OJTHOTO U3 3JIEKTPOJIOB aKTHUBHOTO 3JIEMEHTA OT HANpSIKEHHsS] COOTBETCTBYIOIIETO
AJIEKTPOJa B TUHAMUYECKOM PEKHUME.

-TOKa OJIHOTO W3 3JIEKTPOJIOB aKTUBHOTO 3JIEMEHTa OT HAINpPSDKEHUS HAa COOTBETCTBYIOIIEM 3JIEK-
TPOJE B TMHAMUYECKOM PEXUME.

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

-aMIuTuTyna 1 yactora BY xonebanus.

-amruatyza 1 ¢aszoBbiii yron BY konebanust.

-yactoTa u (a3oBelii yron BU konebanusi.

-¢azoBerit yron BY konebanust.

* 9. B BbIXOJHOI LIeTIM TeHepaTopa C BHEIIHUM BO30YyXIEHUEM, MOJIe3Hass MOIIHOCTh BBICOKOYA-
CTOTHBIX KosieOaHuii, mepeaaBaeMbix B KOHTYp P=xUI, rae x — koaddunment, U — aMIInTyIa mepeMeHHo -
ro HaIpsHKEHUS Ha KOJUIEKTOpe, | — aMIuinTyna nepBoil rapMOHUKHU KOJJIEKTOPHOTO TOKa

- x=1/2.

- x=1.

- x=3/2.

- x=2.

* 10. B xakoMm pexxume paboTaeT yCTPOMCTBO, €CIU KOJeOaTeIbHbIN KOHTYP B IIEMH TPAH3UCTOPa
HAaCTPOEH Ha MEPBYIO0 TAPMOHUKY UMITYJIbCOB KOJIJIEKTOPHOTO TOKA?

-YCHJIUTEIb MOIIHOCTH.

-aBTOTE€HEPATOP.

-CUHTE3aTOp YaCTOTHI.

-YMHOXKHUTEJb YaCTOTHI.

* 11. Onpenenure MOIIHOCTh, PACCEMBAEMYIO CTOKOM TPaH3UCTOPA, €CIU MOABOJMMASI MOIIHOCTh
paBHa 200 Br, a anexrponnsiii 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 conpoTuBieHneM 90 Owm.
N3MepeHbl: MOCTOsSIHHAS COCTABIISIIONIAs KOJUIEKTOPHOTO ToKa 0,2 A, HaNpsKeHUE MATAHUS KOJUIEKTOPHOU
uenu 35 B, ammutyna xomnexkropHoro Hanpsbkenus 30 B. Onpenenute anexrponnsiii KI1/I.

-0,71

-0,5

- 0,94

- 0,3.

* 14. Onpeaenure MOIIHOCTh B HAarpy3Ke YCHJIMTEIS, €CIU KojiebarenpHass MOIHOCTh 84 BT, a-
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(deKTHBHOE 3HAYCHUE TOKA KOHTypa 2 A, CONPOTHBICHHE MOTEPh KOHTYpa 4 OM.

- 68 Bt

-8 Bt

-6 Bt

- 6,8 BT.

* 15. Onpenenute KIIJI renepaTopa, ecinu HanpspKeHUE TUTaHKs KoyuiekTopa paBHo 20 B, mocto-
sIHHasl COCTaBJISIONIas TOKa Koiuiekropa 1,5 A, pe3oHaHCHOE CONPOTUBIIEHUE HArpy>kKEHHOTO KOHTypa 7,6
Owm, ¢ dexTuBHOE HanpsbkeHne Ha KoHType 13,5 B, momHoCTh B Harpy3ke 21,6 BT.

-0,72

-0,2

-0,52

- 0,79.

* 16. MomHocThs noTeps Ha aHoze Jamnbl paBHa 600 BT, ammuintyna Toka B koHType 20 A, mocTo-
STHHAsI COCTABJISAIONIAsl aHOAHOTO Toka 1 A, Hanpspkenue anoanoro nutanus 3000 B. Onpenenure koneda-
TEIbHYIO MOIIHOCTD.

- 2400 Bt

- 240 Bt

-24 Bt

- 300 Bt

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

- 7,4 Br

-7,1 Bt

-4,4 Bt

- 0,4 Br.

* 18. Onpenenure MOITHOCTh, PACCENBAEMYIO AHOAOM JIAMIIbl YCWIMTENS, €CIIU MOLIHOCTh ITUTA-
HUS aHOJHOM 1enu paBHa 5 KBT, MoutHOCTh B Harpy3ke 4 kBT, amminuTtyna aHonHoro HanpsikeHust 3 kB,
PE30HAHCHOE COMPOTUBIIEHUE HEHATPYKEHHOTO aHOJHOTO KOHTYpa paBHO 20 kKOwMm.

- 775 Bt

- 7,75 Bt

- 77 Br

- 75 Br.

* 19. Onpenenure aMIUIMTYy TOKAa B KOHTYpE, €CJIM aMIUIMTYy/ia HAaIIPsDKEHUST HAa KOHTYype paBHa 10
kB, emkocTh kKOHTYpa paBHa 500 n®, pe3zoHancHas yactota 2 MI 1.

-63 A

-3A

-6,3A

- 0,63 A.

* 20. TpanzucTopHsIii 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-
ne0GaTeabHyYI0 MOIIHOCTD MPH KO3 (HUITMEHTE HCTIONB30BaHUs KOIIEKTOpHOTO HanpspbkeHus 0,9.

-17 Bt

-1,7 Bt

- 170 Br

- 0,17 Br.

14.1.2. Dx3aMeHALIMOHHBbIE BONPOCHI

1. CtpykTypHas cxema 1 OCHOBHbIE TapaMEeTpPhl NIepeJaTyuKa C aMILUTUTYAHON MoayIsueit

2. CTpyKTypHas cxeMa OCHOBHBIE [TapaMeTphl NI€PEIaTINKA ¢ YACTOTHOM MOAYJIALUEN

3. CTpykTypHas cxema reHepaTopa ¢ BHEIIHHM BO30yxkiaeHueM. Ha3znaueHue 1emneit corsia-coa-
HUs

4. TpaH3UCTOPHBIN reHEpaTOp ¢ BHELUIHUM BO30YXKIECHHEM B PEKHUME C OTCEUYKOM KOJIEKTOPHOTO
ToKa. ONTUMAaNbHbIE YIIIbl OTCEUKU

5. bananc MomHoOCTEelN B BBIXOAHOM 1IETH FeHepaTopa ¢ BHEIIHUM BO30YXK/IEHUEM

6. bananc MouiHOCTE BO BXOJHOM LIENH I'eHepaTopa ¢ BHEIIHUM BO30yxkaeHueM. Llens aB-Troma-
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THYECKOro 6a30BOr0 CMELICHUS

7. luHaMHUYecKre XapaKTepUCTUKU TeHepaTopa ¢ BHEIIHUM BO30YKIEHUEM

8. PexxumMbl paboThI reHepaTopa ¢ BHEIIHUM BO30YKICHUEM.

9. lunamuueckue XapakKTepUCTUKH AJI1 HEJOHAIPSHKEHHOTO, KPUTUYECKOTO U TIepeHanps-KEeHHO-
rO PeKMMOB IeHepaTopa ¢ BHEITHUM BO30YXICHHEM

10. Harpy3o4uHble XapaKTepUCTUKH I'€HEPATOpa ¢ BHEIIIHUM BO30YKICHUEM

11. 3aBUCHMOCTH aMIUTUTY/bI IEPEMEHHOTO HAMPSOKEHUS HA KOIUICKTOPE U MEPBOW rapMoO-HHUKHU
KOJUIEKTOPHOTO TOKA OT BEJIMYUHBI COTIPOTUBIICHUS KOJIJIEKTOPHOU HArpy3Ku

12. 3aBUCUMOCTH MOIIIHOCTEN OT BEJIMYMHBI CONPOTUBIIEHUS KOJIJIEKTOPHON HArpy3Ku

13. Hactpoeunsie xapakrepuctuku ['BB

14. BnusiHue nuTaronux HanpsbkeHuil Ha pesxuM 'BB.

15. Cratnyeckre MOIYISIITAOHHBIC XapaKTEPUCTUKH TPHU 0a30BOM M KOJUIEKTOPHOUN MOTYJISI-IIH

16. KoaddurueHT none3Horo AeicTBUS KOHTYpa

17. KoaddunueHT Ucnoib30BaHus KOJUIEKTOPHOTO HAMPSKEHUS! B KPUTHUECKOM PEXKUME.

18. [IpeumyiiiecTBa U HEIOCTATKU PEKUMA TPAHZUCTOPA C OTCEUKOM KOJIEKTOPHOTO TOKA MO CPaB-
HEHUIO C JINHEHHBIM PEKUMOM.

19. OcHOBHBIE TpeOOBaHUS K KOHTYPY B KOJUIEKTOPHOH 11eTin TpaH3ucTopa. OCHOBHBIE MMapaMeTphl
KOHTYpa.

20. Hapucyiite cornacoBaHHbIe TIO (pa3e UMITYIILCHI KOJJIEKTOPHOTO TOKA M HAMpPSDKEHUS Ha KOJ-
JIEKTOpE B PEKUMeE YTpoeHHs yacToThl. Kak BiuseTr JOOPOTHOCTH KOHTypa Ha (HOpMY KOJIIEKTOPHOTO
HanpsKeHUs?

21. PacueT 3neMeHTOB Ienel MUTAaHUS U CMEIIEHUS B TEHEPATOPE ¢ BHEIIHUM BO30YKICHUEM

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

23. YacTMyHOE BKJIIOYEHHE KOHTYpa B KOJJIEKTOPHYIO LIENb TPAH3UCTOPA

24. CxeMbl CBSI3U KOHTYpa C Harpy3KOi.

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

26. OunpTparus BEICIIUX TAPMOHUK B BBIXOJHBIX LEISX COTTIACOBAHUS.

27. TpaH3UCTOPHBIE YMHOKUTEIN YaCTOThI

28. [lapamenbHOE U IBYXTAKTHOE BKIIFOUEHUE aKTUBHBIX 3JIEMEHTOB

29. MocTOBEIE CXEMEI CIIOKECHUSI MOIITHOCTEN

30. YcnoBust caMOBO30YXKACHUS U CTAIIHOHAPHOTO PEXMMa aBTOT€HEPaTOpOB

31. DKBUBAJICHTHBIE TPEXTOUCUHBIE CXEMbI ABTOI€HEPATOPOB

32. CTabUIBHOCTD YAaCTOTHI AaBTOTEHEPATOPOB

33. KBapueBas ctabunu3aimus 9acToOThl aBTOT€HEPaTOPOB

34. IlaccuBHBIE CUHTE3AaTOPBI (METOA MPSIMOTO CUHTE3A YaCTOT)

35. Cunre3aTtopsl ¢ (ha30BOM aBTOMOICTPOMKON YaCTOTHI (KOCBEHHBIN METO)

36. bazoBas mogymsnus cMmemeHneM. @opma KOIEKTOPHOTO HAMPSKEHUS 32 IEPUOJ MO-IYJIUPY-
tfomero curHana. KoaddumuenT nonesnoro aeiicTpus.

37. KonnekropHast Moayisiusi. @opMa KOJUIEKTOPHOTO HAMPSHKEHUS 33 TEPUO MOAYIU-PYIOLIETO
curHana. KoaddunmeHT monae3noro aeicTpusi.

38. OnnononocHast Moxyssitus. UIIBTPOBBIN MeTo. MeTo MOBTOPHON OaTaHCHOM MOIY-JISALIUU

39. OnHononocHas Moy sius. a3oKoMIEHCAIMOHHBIA METO

40. [IpsiMble METOIbI YACTOTHON MOIYJSIUN

41. KocBEeHHbBIE METO/IbI YACTOTHOM MOIYJISIINH.

42. KBagparypHas MOZYJSALIMS

43. CxeMbl OaJTaHCHBIX MOIYJISTOPOB

44. OcoOeHHOCTH TEIEBU3MOHHBIX MEPEIATINKOB

14.1.3. Tembl KOHTPOJILHBIX PadoOT
1. Bei6op 1 060cHOBaHME (PYHKIIMOHATILHON CXEMBI TIEpeIaTInKa.
2. DHepreTu4ecKuil pacy€T KackagoB YCUIICHUS MOITHOCTH.
3. Pacuér neneit cornacoBaHus

14.1.4. 3auér

3auéT HEe MPeayCMOTPEH YUEOHBIM IJIAHOM
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14.1.5. Tembl JOMAIIHUX 3aJaHAN
Pacuér xackaga ¢ aMmuMTyqHOW Momynsiiuend. Pacy€T ctatnueckoil MOMYJIAIIMOHHON XapaKTepu-
CTUKHU. PacuéT 3meMeHTOB cXeMbl ITU(POBOTO MOAYIISATOPA.

14.1.6. Tembl HHANBUAYAJTBbHBIX 32/1aHUI
WuauBuayanbHble 3a1aHUs yKa3aHbl B paszeine "Tembl pacu€THbIX padboT"

14.1.7. Bonipochl Ha coOeceoBaHue
Bormpockr Ha cobecenoBanus BEIOMPAIOTCS MPEIOIaBaTesieM M3 CIHCKAa BOIMPOCOB Ha CaMOIOJI0-
TOBKY

14.1.8. Tembl pedpepaToB
Mertoap! npoextupoBanus cereil u PYCPuP
CranapTHbIe METO/IBI M CPEJICTBA ABTOMATU3ALIMY IPOEKTUPOBAHUS CETEH U PaJHOIIEPEAATINKOB
CoBpeMeHHbIe IM(POBBIE METO/IBI MOAYIISALUH, UcToNb3yemMble PYCPuP
[lepenaTyuky CUCTEM CBSI3U C MOJABUKHBIMU OOBEKTaMU
Wuterpanbhble cxembl As Bo3Oynuteneit PYCPuP
WHurerpanbHble cxeMbl yeunureneil momuoctu PYCPuP

14.1.9. Tembl OIPOCOB HA 3AHATUAX

OO6mue npuHIUIbl ocTpoeHus cxeM ' BB. MexkackaHble U BBIXOJIHBIE 1IENH coryiacoBaHust. Ko-
3G GUIUEHT TOJIE3HOTO JEUCTBUS KoleOaTeabHOro KOHTypa. YacTUYHOe BKIIOUEHHE KOHTYpa B KOJJIEK-
TOPHYIO 1LI€TIb TpaH3ucTopa. OuiIbTpalus BHICIINX FTAPMOHUK.

[upoxomonocusie PIIaY. Cornacyromue mupoKornonocHbie TpaHchopmaTopsl. MOCTOBBIE CXEMBI
CJIO’KEHUS MOIIHOCTEM.

Knaccudukanus BUAOB MOIYJSIMHM, OCHOBHBIE XapaKTe-PUCTUKHU paauocurHanoB. dopmupona-
HUE PAJMOCUTHATIOB C aM-TUTMTYAHOM Moayssiiued. CTaTH4ecKue MOAYJISILIUOHHBIE XapaKTe-pPUCTUKHU.
OCHOBHBIE HEPreTUUYECKUE MTOKA3aTeIN KAaCKaI0B IPH aMIUIUTYIHOU MOAymAnuu. CXeMbl aMIUIMTYIHON
MOJYJISILIUU. YCHUIIEHHE MOAYJIMPOBAHHBIX CUTHAJIOB. J[MHAMUYECKHUE MOAYJISA-IIMOHHBIE XapaKTePUCTUKH,
MCKQKEHUSA NPU aMIUTUTYAHONU MOAY-JIALIMHA U UX KOPPEKIIHSL.

Mertonsl pOpMHUPOBaHHS CUTHAIOB C OAHOM O0KOBOH mo-iocoii actoT (OBII). OcHoBHBIE 3rie-
MEHTBI ycTpoiicTB hopmupo-Banusi curHanoB ¢ OBIl. MHrerpanpHble cXeMbl OalaHCHBIX MOAY-JISTOPOB.
Ocobennoctu ycunenus: curaanos ¢ OBIL.

Mertoabl hopMUpOBaHUS CUTHAJIOB C YACTOTHOW M (pa30-BOM MOIYJSIMEH, CXeMbl U UX CPaBHH-
TebHBIE XapaKTepuCTUKU. KBanparypHas MOAYISIMs. AMIUTUTYIHO-(Ba30Basi MAHUITYIIS IS,

[udposbie Metrompr moxymsiiuu B PIInY cuctem pammo-cBsizm u pamuomoctyma: QAM-N,
COFDM, GMSK u np.

14.1.10. TeMBI JOKJIA10B
Pacuér ckopocTu mepeaun JaHHBIX MPH PA3IMYHBIX METOJaX MOAYIIIIUHA U TIOMEXOYCTONYHBOTO
KOJIMPOBAHUSA

14.1.11. TeMbl KOHTPOJIBHBIX PadoT
. Be16op 1 o6ocHoBanMe PyHKIIMOHATBEHOM CXEMBI ITepeIaTIHKa.
. DHEpreTUYeCKuii pacy€T KaCKajoB YCUIICHUS MOIITHOCTH.
. Pacuér neneii corimacoBaHus.

—

W N

14.1.12. Bonnpocbl Ha CaMOINIOATOTOBKY
. CoBpemeHHbIE TPpeOOBaHUS K CTAOMIBHOCTH YaCTOTHI aBTOTEHEPATOPOB.
. lnana3oHHo-KBapLeBas CTaOUIN3alus 4acTOThI
. Hudpossie MeToasl moayisiiuu B PIInyY
. UnTerpanbHbie cxemMbl OaaHCHBIX MOAYJISTOPOB.
. Cienuuka pabots! ycunuteneit moutHoctr npu OFDM-curnanax
. Cucrembl aBTOpEryaMpoBaHusi MOIHOCTH B PITnY
. OcobeHHOCTH MOTYISITOPOB IS TeXHONIOTHH cBsiz MIMO

N NN R W

14.1.13. Tembl pacueTHbIX padoT
. Pacu€r ycunureins MOIHOCTH B PEXXUME C OTCEUKON KOJUIEKTOPHOI'O TOKA.
. PacuéT npuHIMNHAIBHON CXEMbI aBTOIrE€HEpATOPA.

N —
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3. Pacuér kackajga ¢ aMIUIUTYOHON MOZIYJALMEN, pacd€T CTaTUUYECKON MOIYJISILIMOHHON XapakTe-
PUCTHKH U 3JIEMEHTOB CXEMBI MOILYJIATOPA.

14.1.14. Tembl J1a60paTOpHBIX padoT
['enepatopsl ¢ BHemHUM Bo30yxaeHreM (I'BB) B pexxume ¢ 0Tcedkoil KOJUIEKTOPHOTO TOKa
Harpy3ounsle xapakrepuctuku ' BB
Hactpoeunslie xapakrepuctuku ' BB
HccenenoBanne TPEXTOUEYHBIX CXEM aBTOT€HEPATOPOB
HccenenoBanue cxeMm KBapLEBBIX aBTOI€HEPATOPOB
UccnenoBanne cxeM MOIYJISATOPOB

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEPHAJIAM /JIsl JIUL C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310pOBbS1 1 HHBAJIH/I0B
Jnst nui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI 1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -
TCIIBHBIC OIICHOYHELIC MaTepI/IaJ'IBI, HepequL KOTOpBIX YKaSaH B Ta6J'II/III€ 14
Tabmuua 14 — JlonmonHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAaHUYECHHBIMH BO3MOXHOCTSIMU
SJIOpOBLSI 1 MHBAJINI0B

Kareropun Bubl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJIS M OLIEHKH
00y4JaroLXCs MaTepuaioB pe3ynbTaToB 00y4eHuUs

TecThl, MICEMEHHBIE CAMOCTOSTEIbHbIE
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE Pa0OTHI

C napymeHusMu
cryxa

[Ipenmy1iieCTBEHHO MUCbMEHHAS
MpOBEpKa

C mapymenusamu | CobeceoBaHue 1Mo BOpocam K 3aueTy, | [IperumyiiecTBeHHO yCTHas TPOBEpKa

3peHus OTIPOC MO TePMUHAM (MHOUBUYaTIBHO)
C napymeHusMu Pemenue qucTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIe | [IpenMylecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEJIBHOTO CaMOCTOSITENIbHBIE Pa0OTHI, BOPOCHI K METOJaMH
amrmapata 3a4ery
C orpanunuenusiMu 1o | TecThl, TUCbMEHHBIE CAMOCTOSITENILHBIC [IpenmymiecTBEHHO POBEpKa
00IIeMEeTUITTHCKIM paboThI, BOTIPOCHI K 3a4eTy, METOJAMM UCXOJS U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJIbHBIE Pa0O0ThI, YCTHBIE OTBETHI | OOY4aIOIIErocsi Ha MOMEHT NMPOBEPKU

14.3. MeToauuecKue peKOMEHIANMNH M0 OIEHOYHBIM MATepPHAJIAM JIJIsl JIHI[ C OTPAHHYEHHBIMU
BO3MO’KHOCTSIMU 3/I0POBbsI 1 HHBAJIN/I0B

I[J'IS[ JiiL ¢ OrpaHU4YCHHBIMHW BO3MOXHOCTAMHU 3J0POBbA WU HHBAJIWAOB IMPEAYCMATPUBACTCA HO-
cTymnHas (hopMma Mpe0CTaBICHUS 3aJaHUH OIICHOYHBIX CPEJICTB, 8 UMEHHO:

- B IIe4aTHOU (hopme;

- B TIeYaTHOU (hOpMe C YBEITHUEHHBIM MIPUPTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTCHHS aCCUCTCHTOM 3aJIaHUs BCITYX;

- MPEIOCTABICHUE 3a/IaHUS C UCTIONB30BAaHUEM CYPJIOTIEPEBO/IA.

Jlumam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMH 3JI0OPOBbsSI M MHBAIHMIAM YBEJIHMUUBACTCS BpEMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJbHBIE BONpPOCHL. [Iiist Takux oOyuaromuxcsi npeaycMaTpuBaeTcs TOCTyI -
Has popMa mpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & UMCHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HaOOp OTBETOB C UCTIOJIH30BAHUEM YCIIYT ACCUCTCHTA,

- MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Iponienypa orieHUBaHUS PE3yJIbTATOB OOYUSHHSI JIMII C OTPAaHUYECHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIMJOB M0 JUCLUUIUIMHE MPeTyCMaTPUBAET MpeAoCcTaBlIeHne nHpopmanuu B Gopmax, aJaarnTH-
POBaHHBIX K OTPAHUYCHUSM HX 370POBBS i BOCIIPUATHS HH(POPMAIINH:

JJ1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHUsl:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;
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- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JL1s1 JIMI ¢ HApYIIEHUSIMM CJIyXa:

- B ()OpME IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOU hopme.

JI1s1 1M1 ¢ HApYIIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

— B (hOpMe DITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU hopme.

[Tpu HEOOXOAMMOCTH ISt JIUIL C OTPAHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbsI 1 HHBAIUIOB TIPOIIE -
Jypa OLCHUBAHMS PE3YIbTATOB O0YYCHHUSI MOXKET IPOBOIUTHCS B HECKOJIBKO JTAIOB.
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