MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOUYAS TTPOI'PAMMA YUEBHOM JUCLINTTIHEI
Papuonepejamimuye yCTPOICTBAa CHCTEM PaJUOCBA3U M PafHO0CTyNa

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

Hanpaenenne nogrotoBku (cnenuanbHOCTh): 11.03.02 VH(poKOMMyHUKanMOHHbIe TEeXHOJIOTUU H
CHCTeMbI CBSI3U

HanpagneHHoCTh (ipo¢ub): 3aluiieHHbIe CUCTeMb] U CeTH CBS3HU

dopma oOyueHUs: OUHAA

dakynereT: PT®, Pagnorexunueckuu (paKy/ibTeT

Kadenpa: P3U, Kadeapa pajuo3/1eKTPOHUKH H 3a1MThl MH(OpMaIuu

Kypc: 3

Cemectp: 5

YueOHbIi 1i71aH Habopa 2015 roga

PacripezsienieHre pabodero BpeMeHH

Ne Bugpl yueOHOM fieTeTbHOCTH 5 cemectp Bcero EvHunb
1 Jlekuu 24 24 4acoB
2 [IpakTrueckue 3aHATHSA 18 18 4yacoB
3 | JlaboparopHbie pabOThbI 18 18 YyacoB
4 Bcero ayauTOpHBIX 3aHITUM 60 60 yacoB
5 CamocTosiTesibHast paboTa 84 84 yacoB
6 Bcero (6e3 3k3ameHa) 144 144 4acoB
7 IToaroroBka u ciaua 5K3aMeHa 36 36 JacoB
8 OO0r11ast TPYyZJ0EMKOCTh 180 180 4yacoB
5.0 5.0 3.E

OK3aMeH: 5 ceMeCTp

Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokon Ne 37  or« 1 » 2 2017 1

JINCT COTJIACOBAHUM

Pabouasi miporpamMMa cocCTaB/ieHa C ydeToM TpeOoBaHUl efepaabHOr0 ToCyAapCTBEHHOTO
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHOCTH) 11.03.02 THMDOKOMMYHUKAI[MOHHbIE TEXHOJIOTUUA U CUCTEMBI CBSI3H, yTBep>KAeHHoro 06

mapta 2015 roza, paccMoTpeHa U yTBep)KieHa Ha 3acefjlaHuU Kadeapbl «___ »

20__ ropa,

TPOTOKOJ Ne

Pa3paboTumku:
Houent kad. TY Wnbun AL T.

3aBeayromumii obecreunBarolei Kad.
TY l'asusos T. P.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu

HaripaBJ/ieHUA I10ATrOTOBKU (CHEL[I/I&JILHOCTI/I).

Hekan PT® [Tornosa K. HO.
3aBenyroluii BeIMycKaroiieit kag.

P31 3apopuH A. C.
OKCIePThI:

[Mpodeccop Kadenpa TY [MTanmumos B. A.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
Lenbro gucuuriinHel «Paguonepesaroiiyie yCTPOMCTBA CUCTEM PaJMOCBSA3M M PaIMO0CTyTa»
(PYCPuP) sBnsercss w3yuyeHHe METOOB CO3/laHWS TIePBUYHBIX KojlebaHUN C  HeoOXoauMou
CTaOM/IbHOCTBIO YaCTOThI, C TpeOyeMbIM BHAOM MOAY/ISLMM W KaueCTBEHHBIMU TI0Ka3aTessiMH, C
TpeOyemMoli MOIITHOCTBIO BHIXOZHOTO CUTHAA.

1.2. 3agauM JUCIHUILIMHBI
— U3yueHue MeTONOB CO37laHMSI TIEPBUYHBLIX KOJeOaHWM € HeoOXoAMMOM CTabUIBbHOCTBIO
YacTOThI, C TpeOyeMbIM BHU/IOM MOAY/SLIMUA M KaueCTBEHHBIMH T0Ka3aTessiMU, C TpeOyeMoi MOIIIHOCTBIO
BBIXO/JHOTO CUTHa/a.

2. MecTo puciMiuinHel B cTpyKrype OITOII

HOuctunnuHa «Payonepesaroiiiyie yCTpoCTBa CUCTeM PaJuoCBsi3v U paguogoctymna» (b1.B.O.7
) oTHOCUTCA K 610Ky 1 (BapraTHBHasi UacThb).

[MpequiecTByOUMMY  AUCLIATIMHAMY,  (OPMUDYIOIIUMU  Haya/bHble 3HAHUS, SIBJISIIOTCS
c/iefiyloliie AUCLMIUIMHBL  VIHXKeHepHass W KOMIbiOTepHas rpaduka, OCHOBbI KOMITbIOT@PHOTO
npoektrpoBanus POC, PacueT 5/1eMeHTOB U yCTPOMCTB PafiMOCBsi3U, Teopusi 3/MeKTPUUeCKUX Lierne,
dusnuecKre 0OCHOBbI JTeKTPOHUKH, DJIeKTPOHHUKA.

[TocnenyrolMMA JUCLUIIIMHAMY SIBJSIOTCA: ABTOMAaTU3MPOBAHHOE TMPOEKTUPOBAHUE 371eMEHTOB
Te/IEKOMMYHHUKAIIMOHHBIX CHCTeM, 3aluTa MH(OPMAI[MOHHBIX IPOIIeCCOB B CHCTeMax CBsizu, OOiras
TeopHusl CBSI3U, DJIEKTPOINUTaHUe YCTPONCTB U CUCTeM TeJIeKOMMYHUKaL[Ui.

3. TpeboBaHusA K pe3y/bTaTaM 0CBOEHHS JUCIIUILTHHBI

I[Tporecc u3yueHUs JUCLIMIUIVHBI HarlpaB/ieH Ha ()OpMUPOBaHKe CJlelyHOIMX KOMIIeTeHL[Ui:

— [JIK-9 yMeHWeM TIpDOBOAMTH PpacueTbl II0 TPOEKTYy CeTeld, COOPY)KeHHMM U CpelCTB
VH(OKOMMYHHUKALIUA B COOTBETCTBUM C TEXHWYECKUM 3aZlaHMeM C MCIO0/b30BaHWEM KakK CTaHAAapTHBIX
MeTOZIOB, TIPUEMOB U CPeJCTB aBTOMAarv3alliyd NPOEKTUPOBAHUS, TaK U CaMOCTOSITEIbHO CO3/jaBaeMbIX
OpWI'MHA/IbHBIX IIPOrpamm;

— TIK-15 ymenuweM pa3pabatbiBaTh U OGOPMJISTE PA3/IMUHYIO TPOEKTHYI0 W TeXHUUECKYHO
JOKyMEHTaLHI0;

B pesynbrare nsyyeHus JUCLMIVIMHBI CTYAEHT [O/DKEeH:

— 3HaTb °* MeToJbl TpoeKkTupoBaHus ceTed U PYCPuP B COOTBETCTBUM C TeXHUYECKUM
3a/jlaHueM, TpaBwia O(OpMJIEHUS] MPOEKTHOM M TeXHUYEeCKOW [JOKyMeHTallud TpU NpPOeKTUPOBaHWUU
PYCPuP (ITK-9 TIK-15), * 0CHOBHbIe MPUHIUIbI TeHepUPOBaHUsi, JOPMUPOBAHUS U YCUIEHHS MOILIHOCTH
pPaIMOCUTHA/IOB TIPU COBPEMEHHBIX LIM(PPOBBIX METOAAX MOZIY/ISLMM, HWCIO/Ib3yeMbIX B CHUCTEMax
pafyoCBsI3M M pPajuOofOCTyla, MeTOAbl pacuéTa OCHOBHBIX KacKaloB pajuoIepesjaTuuKoB C
VICII0/Ib30BaHMEM KaK CTaHJapTHbIX MeTOZO0B, IIPUEMOB U CpPe/ICTB aBTOMaTU3aL[y IIPOEKTUPOBaHUs, TaK
Y CaMOCTOSITEeJTbHO CO37laBaeMbix opurnHaibHbiX (ITK-9);

— yMeTb ° IIPOBOZUTHL pacueTbl OCHOBHBIX KackajoB PYCPUP B cOOTBeTCTBUM C TeXHHWYECKUM
3a/laHMeM C MCIO0/Ib30BaHWEM KakK CTaHJApTHBIX MeTOZOB, IPUEMOB W CPeACTB aBTOMaTU3alLjuu
MIPOEKTUPOBAHUs, TaK M CAMOCTOSITeJIbHO Co3/aBaeMbiX opurvHaiabHbix ([1K-9); ¢ pa3pabarbiBaTh U
oOpMJIATh pa3/MUHy0 TIPOEKTHYH0 M TeXHUYEeCKyH AOKyMeHTalWio Tpu rpoektvpoBaHuu PYCPuP
(ITK-15);

— B/JIajieTb °* HAaBblKAMU [IPOEKTUPOBAHUS OT[E/bHBIX KAaCKalloB paZiuoIepeaTuukoB U
oopM/eHUs1 CTPYKTYPHbIX, (YHKLMOHAAbHbIX M TPUHLMIIMAJBHBIX CXeM pajuonepejaroiiei
arnmmaparypsi (ITK-9, TTK-15).

4. O0beM AMCHUIIMHBI M BUABI YU4e0HO0# padoThl
OO11jasi TPYAOEMKOCTh JUCIMIUIMHBI COCTaB/isgseT 5.0 3aueTHBIX eAWHUIILI U TIpeJCTaBleHa B
tabmuie 4.1.
Tabnuiia 4.1 — Tpyi0eMKOCTb JTUCIUIIAHEI

Buzibl yueOHOM ieATeIbHOCTH Bcero yacoB CemecTpsl

5 cemecTtp
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AynuTopHbIe 3aHATHS (BCETo) 60 60
Jlexuuu 24 24
[IpakTyeckue 3aHATHA 18 18
JlabopartopHbie paboThI 18 18
CamocrosiTenbHasi pabota (Bcero) 84 84
BrinosiHeHWe UHIUBUYaIbHBIX 3a/laHAN 10 10
OdopmreHre 0TUETOB T10 JJabopaTOpHLIM paboTam 16 16
[TpopaboTKa JIeKIMOHHOTO MaTeprasa 11 11
ITogroroBka K rpakTAYeCKUM 3aHSITHUSIM, CEMUHapam 47 47
Bcero (6e3 sk3ameHa) 144 144
ITogroroBka u czlaya sK3aMeHa 36 36
OO0111ast TPYJ0EMKOCTD U 180 180
3aueTHble EqvHULIBI 5.0 5.0

5. Copepxanue AUCIUIIUHBI

5.1. Pa3jenbl JMCHUNIMHBI 1 BU/IbI 3aHATHMN
Pa3fenbl AUCLUTIIMHBI ¥ BU/IBI 3aHATHH TTPUBE/IeHbI B Tabmmile 5.1.

Tabsuria 5.1 — Pa3zenbl AUCIUIUTAHBI ¥ BUZbI 3aHATUN

x = £
T ‘S a - v
S &, = 8z 2 £
= @ Y = 5 5 s
Ha3BaHus pa3s/ieio JUCLUIUTAHbI g £ = 5 2 3 & &
SIS T R
. 5 & =€ §E
5o O =
=" ks =
= )
5 cemecTp
1 OcHoBHBbIE TeXHUUECKHe IT0Ka3aTeau U 2 2 0 2 6 I1K-15, TIK-9
(byHKLMOHAbHbIE CXeMbl
pazauonepezatomux ycrpoucts (PIIgY).
2 T'eHepaTopbl C BHEILLIHUM 4 2 4 16 26 | IIK-15, ITK-9
B030yxzenuem (I'BB).
3 Llernu Me>KKacKaZHOU CBSI3U U 2 4 4 6 16  |IIK-15, TIIK-9
BBIXOJJHbIE KosleOaTe/TbHble CUCTEMbI
4 ABtoreHeparopbl. CHUHTe3aTOpbI YaCTOT. 6 2 6 6 20 |IIK-15, ITK-9
Bo3bygurenu PYCPuP.
5 Mopynsauuys 6 9 23 |IIK-15, TIK-9
6 DHepretuueckasi 3¢ heKTHBHOCTh 2 15 19 |IIK-15, ITIK-9
ycunuteneid MowHocTu PIInyY
7 Pa3BuTHeE COBpEMEeHHBIX TeXHOIOTHI 2 2 0 30 34 |TIK-15, TTIK-9
PYCPuP
Nroro 3a cemectp 24 18 18 84 144
Wtoro 24 18 18 84 144
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5.2. CogeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)

CojiepskaHuie pa3/ienioB AUCLUIUINH (T10 JIEKLIUSIM) TIpUBe/ieHo B Tabsuile 5.2.

Tabsmura 5.2 - CofepykaHue pa3/esioB JUCIUTIIVH (TI0 JIEKIUSIM)

Hassanus paszesnos

ConepskaHue pa3/enoB JUCLUTIAHEI 10
JIEKIUSIM

Tpyn0eMKOCTb,

q

dopmMupyeMbie
KOMIIeTeHL[UU

5 cemecTp

1 OcHOBHbIE TEXHUUECKUE
roKa3saTesid U (PyHKLIMOHA/IbHbIe
CXeMbl pa/iioriepe/IatoIuX yCTPOUCTB
(PIIY).

1. O6m1Me cBefieHUs O
Paguonepeparomyx ycrporictBax (PIInY)
CUCTeM PaJIMOCBSI3U U PaJMOZ0CTYIIA.
OCHOBHBIE HOPMAaTHUBHbBIE [JOKYMEHTHI,
TeXHUUYecKue TpeboBaHus K PIIxY.
[TapameTtpel PI1gY. ®yHKIMOHA/IbHBIE
cxembl PIToY cucrem paguocssisy u

paZivofoCTyTa.

N

Ntoro

[IK-15,
[TK-9

2 T'eHepaTopbI C BHEIITHUM
B030yxzenuem (I'BB).

AKTVBHBIE 3/1eMeHTbI, arnpoKCHMaLs
VX CTaTU4eCKUX XapaKTePUCTHUK.
Knaccudukarus pexxumon pabotsl ['BB
T0 YIVIy OTCeYKH, I10 HaNpsUKEHHOCTU
pe’KrMa aKTUBHOTO 3/1eMEeHTa.
CrpykrypHas cxema ['BB. Turmsl u
00s1acTU TIpUMeHeHUst Pa3/InYHbIX
reHepaToOpHBIX TTPHOOPOB,
anmnpoKCUMaLUs UX CTaTUYeCKUX
XapaKTepUCTHK. ['apMOHMYeCcKUii aHa/In3
BBIXOJJHOI'O TOKA FeHepaTOpPHOIo
nipubopa. banadc mormHocTei B I'BB.
JvHaMnueckue xapakrepuctuku ['BB.
HepoHanpskEéHHbBIN, KpUTHUECKUM U
TiepeHanpsDKEHHBIN PeXKUMBI PabOThI
reHeparopa. KitoueBoii pe>xum.
Harpy3ounsle xapakrepuctuku I'BB.
OcHoBBI MHXXeHepHOTo pacueta I'BB.
3aBMCUMOCTY NTapaMeTpPOB TPaH3UCTOPOB
oT yacToTbl. OCO6eHHOCTH MHKEHEPHOTO
pacueTa peXXMMOB 1 XapaKTepHUCTUK
TpaH3ucTopHbIX ['BB ¢ yuétom
VHEePLIMOHHBIX sIBleHuH. Vcrnonb3oBaHye
OBM 1ipu NpOeKTUPOBaHWU U PacuéTe
pe>xxumoB U xapakTepucTuk ['BB. I'BB ¢
rapasijieJIbHbIM COe/IMHeHVeM aKTUBHBIX
3/1eMEeHTOB. [IByXTaKTHbIE CXeMbl
reHepaTopoB.

HToro

TIK-15,
TIK-9

3 Lenu Me)KKacKaZiHOU CBSI3U U
BBIXO/IHbIe KosleOaTelbHble CUCTEMBI

OO01111e TIPUHITUTIBI TIOCTPOEHUSI CXEM
I'BB. MeXkKaCKa/iHble U BBIXOJHbIE L[e[1
corniacoBanust. KoadduiivieHT mone3Horo
JlercTBUS KomebaTe/TbHOTO KOHTYpa.

[TK-15,
ITK-9
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YacTUyHOe BK/IFOUEHUe KOHTYpa B
KOJUIEKTOPHYIO Liellb TPaH3UCTOopa.
@unbTpaLys BbICIINX
rapMmoHuK.IITvpokomnosiocHsle PIIAY.
Comacytoniye MYPOKOIOI0CHbIe
TpaHchopmMaTopbl. MOCTOBBIE CXEMBbI
CI0KeHUST MOIIIHOCTeH.

HToro

4 Astoreneparopbl. CUHTe3aTOpbI
yactoT. Bo3byauremu PYCPuP.

YcnoBusi caMOBO30YK/I€HUS U
CTaIL[MOHAPHOTO PeXKMMa B
aBToreHeparope. O6001eHHast
TPEXTOUEYHasi CXeMa aBTOreHepaTopa.
Br100p pexxriMa reHepaTopHOro rpubopa.
ABTOreHepaTophbl Ha JBYXIOMIOCHUKAX C
oTpuliaTebHbIM AU QepeHaTbHbIM
conporuBieHueM. [IpUHLMTIMAIBHbIE
CxeMbI aBToreHepaTopoB.CoBpeMeHHbIe
TpebOBaHMs K CTaOUIbHOCTH YaCTOThI
aBToreHeparopos. OCHOBHbIe
Jectabumsupyrorye GpakTopbl U UX
B/IMSTHYE Ha YaCTOTy TeHepUpyeMbIX
konebaHuii. KpaTkoBpemeHHast 1
JONTOBpeMeHHasi HeCTaOM/TbHOCTH
YaCTOThI, UX CBSI3b CO CTIEKTPA/IbHBIMU
XapaKTepuCTUKaM{ CUTHaja
aBTOreHepatopa. BiusiHue
HeCTabUIbHOCTH YacTOThI Ha paboTy
PaJIMOTEXHUYECKUX YCTPOUCTB U
cucrem.Crabum3aius 4acToTbl. CXeMbl
aBTOTeHEpPaTOpPOB C KBApLIEBOU
cTabuIn3alei 4acToThl U 0COOEHHOCTH
ux pacueta. da3oBasi aBTOMO/ACTPOMKA
yactoThbl (PATIY). HTErpaibHble CXeMbl
aBTOTeHEpaTOpPOB. ABTOT€HepaTophI C
pe30HaTopaMH 1 JIMHUSIMH 3aJiep>KKU Ha
TIOBEPXHOCTU aKyCTUYeCKUX
Bo/Hax./lnara3o0HHO-KBapLeBast
crabum3anus yactotbl. OCHOBHBIE
XapaKTepUCTUKN CHHTE3aTOPOB YaCTOT.
MeTo/bI CUHTE3a CETKHU JTUCKPETHBIX
yacToT. CuHTe3aTopsl yactot ¢ PAIIY.
[Ipsimoii 1 poBOI CUHTE3 YaCTOT.
Bo30yaureny pasyornepeiaTuMKoOB.
OcHoBHBbIe TpeOOBaHUsl, TIPE/bSIB/ISIEMbIE
K Bo30yzurensiMm. Oco6eHHOCTH
(bopMUpOBaHUs PaJII0CUTHAJIOB
B030ynurenss PY CPuP

HNToro

[TK-15,
[TK-9

5 Mopynsiuus

Knaccudukariysi BUZjoB MOAY/ISLUH,
OCHOBHbIE XapaKTe-PUCTHUKU
pasgrocurHanoB. @opmMupoBaHUe
Pa/IMOCUTHAJIOB C aM-TUTUTYNHOM

TIK-15,
TIK-9
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Moayasiqueit. Ctatuyeckue
MO/YJISILIMOHHBIE XapaKTe-pPUCTUKHU.
OcHOBHbIe 5HepreTuyecKre rmokasarenu
KaCKaZIoB MPY aMITUTYAHOW MOAYJISILIUMU.
CxeMbl aMIJIMTYAHON MOAY/ISILIUY.
YcuneHve MOAYTUPOBaHHBIX CUTHAIOB.
[vHamuueckue MOAY/Is-LUOHHBIE
XapaKTePUCTUKH, UCKaKEHUsI TIPU
aMIUIMTYZHON MOAY-JSILIAUA U UX
Koppekiusi.MeTo/ibl (hOpMUPOBAHUS
CUTHAJIOB C O/IHOM OOKOBOI M0-/10COM
yacToT (OBIT). OcHOBHBIE 371eMEHThI
YCTPOUCTB (JOPMUPO-BaHKsI CUTHAJIOB C
OBII. NHTerpasibHble CXeMbl Oa/laHCHBIX
MOAY-/19TOpoB. OCOOEHHOCTH YCUIeHUsT
curHasioB ¢ OBII. Metoppl
(hopMHpOBaHWsI CUTHAIOB C YaCTOTHOM U
(azo-Boii MOJY/ISILINEN, CXeMbl U UX
CpaBHUTE/IbHbIE XapaKTePUCTUKHU.
KBazgparypHas Mogynsiiusi. AMIUIUTYIHO-
dazoBasi manunynsuus.Liudposbie
MeTozbl MoAyssLmu B PIInY cucrem
pajuo-ceaAsu U paguogocrtyna: QAM-N,
COFDM, GMSK wu ap.

HToro

6 DHepretrueckasi 3(eKTHBHOCThb
ycunurenerd momHoctu PIIny

Crierjidvika paboThbl ycunuresnei
MoHocty ipyu OFDM-curnanax. Ilytu
TMOBBILLIEHUS] SHEPreTUYeCcKor

3¢ deKTUBHOCTH yCUIUTEIeN MOIIIHOCTH
MHOI0YaCTOTHBIX curHanoB Turna OFDM.
CucreMsbl aBTOperyJMpoBaHusl MOLLHOCTU
B PI11Y MoGM/IbHOM CBSI3U 1
paguopocTyna craHgaproB Wi-Fi,
WIiMAX.

Htoro

TTK-15,
TIK-9

7 Pa3BUTHE COBPEMEHHBIX
texHonoruii PY CPuP

Crierdpmika paboThI ycunuresnei
MoiHoCcTy ipyu OFDM-curnanax. Ilytu
TOBBILLIEHUS] SHEPreTUYeCcKon

3 QeKTUBHOCTU yCUIUTEel MOLIIHOCTH
MHOI'0YaCTOTHBIX cUrHanos Tuna OFDM.
CucreMbl aBTOpery/IMPOBaHUs MOLL{HOCTH
B PIInY Mo6unbHOM cBsi3u. KommiekcHast
MUKpOoMUHUaTopu3anus PIInY B
COOTBETCTBUM C JjaJbHENIIIUM pa3BUTHEM
PYCPuP

HToro

2

[IK-15,
ITK-9

Nroro 3a cemectp

24

5.3. Pa3genbl AMCHUIUIMHBI M MEX/JUCIMII/IMHAPHBIE CBS3M C 00ecneurnBarIyMH (MPeAbIAYIMMHA)

4 o0ecieurBaeMbIMH (MOC/IEAYHOIUMHA) AUCHHUIITHHAMHA

Pa3zesnbl JUCLATIIMHBI U MEXXAUCIUTUIMHAPHBIE CBSI3U C 00eCreunuBaromMu (TpeabIIyIUMU) 1

obecrieuriBaeMbIMHU (TIOC/IEAYIOLMMU) JUCIIUTUTMHAMU TIpeJCTaB/IeHbl B Tabmuie 5.3.
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Tabsura 5.3 - Paszesnbl AUCIUTUTUHBI M MEXIUCIUTITAHAPHBIE CBSI3U

Ne pa3zenoB JaHHOW AUCLUIUIAHBI, [7Is KOTOPBIX HEOOXOAUMO
HayMeHOBaHYe JUCLIUILUIMH n3yueHue o0ecrieuynBarolX U 00ecreunBaeMbIX AUCLUTIIAH
1 2 3 4 5 6 7
[IpenwiecTByroOLIME JUCLUATITUHBI
1 IHXeHepHas U KOMIIbIOTepHast +
rpaduka
2 OCHOBBI KOMITBHOTEPHOTO N 4 +
rpoekTupoBaHus POC
3 Pacuet 3/1eMeHTOB ¥ yCTPOMCTB N N N +
pPasioCBs3U
4 Teopus 5/1€KTPUYECKUX LieTen + + +
dusruecku HOBBI
5 dusnyeckre 0CHO 4 N 4
3JIeKTPOHUKHU
6 DJleKTpOHUKA + + + + +

[Tocnepyroiye AUCLUITIMHBL

1 ABTOMaTM3UpOBaHHOE
TPOEKTHUPOBaHUE 3/1IEMEHTOB +
TeJIeKOMMYHUKAL[MOHHBIX CUCTEM

2 3amyra MH(OPMaLMOHHBIX
MIPOLIECCOB B CUCTEMAaX CBS3U

3 OO61mas Teopusi CBSI3U +

4 DneKTponuTaHye yCTPOUCTB U

o +
CHUCTEM Te€JIEKOMMYHUKAaLIN

5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMUPYeMBbIX NP U3yYeHHUH AUCLUIUIUHBI, ¥ BU/I0B 3aHATHI
CooTBeTCTBUE KOMIeTeHLMd, (OpPMUPYeMbIX MPU H3yUeHUW [UCLIMIUIVHBL, U BUJOB 3aHATHIN
TIpe/ICTaB/IeHo B Tabmmiie 5.4
Tabma 5.4 — CooTBeTCTBHe KOMIIETeHIIMA W BHOB 3aHATWM, (OPMUDPYEMBIX IIPU U3yUeHUH
VICLIUTUIMHBI

Bunpl 3aHaTHI

@OpMBI KOHTPOJIS

KomneTeHiun

Jlekuyu
[TpakTHYeCKHe 3aHATHS
JIabopaTopHbie paboThI

CamocrosiTennbHasi paboTa
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ITK-9 + + + + KonTposbHasi pabora,
HomarHee 3azanve, Otuer
110 UH/IVBUYaTbHOMY
3a/lJaHut0, JK3aMeH,
KoHcnekT caMOnoAroToOBKH,
3awura otyeta, [IpoBepka
KOHTPOJTbHBIX padoT,
Cobecenopanue, OTueT 1o
naboparopHoii pabore,
Ornpoc Ha 3aHATUSIX, 3ayverT,
BeoicTyninenue (moknan) Ha
3aHsTHY, PacuetHas pabora,
Tecrt, Pedepar,
OuddepeHLIMPOBaHHBIN
3aueT

ITK-15 + + + + KoHTposnbHas paboTa,
HomaruHee 3aganue, Otuet
10 UHUBUAYaTbHOMY
3aJlaHu10, JK3aMeH,
KoHcriekT camMonogroToBky,
3amuTa otyeta, ITpoBepka
KOHTPOJIbHBIX PaboT,
CobecenoBanue, OTueT 110
naboparopHoii pabote,
Ornpoc Ha 3aHATUSIX, 3aYeT,
BeicTtynienue (goknan) Ha
3aHATHH, PacueTHasi paboTa,
Tecr, Pedepar,
OuddepeH1iMpoBaHHbIN
3ayet

6. InTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3aLUH 00yUeHHUs
He mipegycmorpeno PYII

7. JIabopaTopHbie padoThI
HanmeHoBaHue 1abopaTopHbIX paboT rpuBesieHo B Tabmmie 7.1.
Tabmuua 7. 1 — HaumeHoBaHMe 1abopaTOpPHBIX paboT

g g x5
E 4=
v = =
Q o T
& > o
Ha3BaHus pa3zenos Haumenopanue nabopaTopHbIX paboT § X = GE
=
= | 52
- g ~
5 cemecTp
2 I'eHepartopel C BHELLHUM ['eHepaTOphI C BHEIIIHUM BO30Y>KeHHEeM 4 [IK-15,
B030yxzaeHuem (I'BB). ('BB) B pexxuime C OTCEUKOM [TK-9
KOJIJIEKTOPHOT0 ToKaHarpy3ouHsle
xapakrepuctvku ['BB
Nroro 4
3 Llernu Me>KKacKaZHOW CBSI3U U Hactpoeunsie xapakrepuctvky ['BB 4 ITK-15,
BBIXO/IHbIE KOjle0aTe/TbHble CUCTEMBI HToro 4 [1K-9
4 Astoreneparopbl. CUHTe3aTOpbI VccnepoBaHue TPEXTOUCUHBIX CXeM 6 [IK-15,
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yactoT. Bo3byzgutenu PYCPuP. aBToreHepaTtopoBlcciiefoBaHue Cxem IK-9
KBapL{eBbIX aBTOreHepaToOpoB
Nroro 6
5 Mogaynsuus WccnenoBanue cxeM MOAY/ISITOPOB [TK-15,
WToro IIK-5
Wtoro 3a cemecTp 18
8. [TpakTuueckue 3aHATHs (CeMUHAPHI)
HanmMeHoBaHVe MpaKTUUeCKUX 3aHSATHH (CeMUHApOB) MpHUBeieHo B Tabsuile 8.1.
Tabsura 8. 1 — HaumeHoBaHWe MTPaKTUUeCKUX 3aHATHUN (CEMHUHApPOR)
T =
2 3=
g S =
HavMeHOBaHMe MpakThueCKUX 3aHATHUN g > U
Hassanws paszesnos 2 " S
(cemuHapoB) s S E
= S
5 cemecTp
1 OCcHOBHBIE TeXHHUUECKHE Br160p 1 060cHOBaHHMe (PYHKI[MOHATHLHOM 2 ITK-15,
rokasareyy U (pyHKIMOHa/IbHbIe CXeMblI MepejaTurka. BoIOOp aKTUBHBIX [TK-9
CXeMbl pa/iionepe/iatolviX YCTPOUCTB |371eMEHTOB
PITnY).
(PLIAY) Nroro 2
2 I'eHepartopel C BHELLHUM OHepreTrueCKUM pacuéT KacKaJloB 2 [IK-15,
B030yxaeHrem (I'BB). yCUJIEHUsI MOLLHOCTH. ITK-9
Nroro 2
3 Llernu Me>KKacKaZiHOW CBSI3U U Pacuét neneii cormacoBaHust 4 ITK-15,
BBIXO/IHbIE KOjle0aTe/IbHbIe CUCTEMBI HToro 4 [1K-9
4 AstoreHeparopbl. CUHTe3aTOpbI Br100p ¥ pacyéT NMpUHLMITHATBEHON 2 [IK-15,
yactoT. Bo3byaurenu PYCPuP. CXeMbl aBToreHeparopa [TK-9
Nroro
5 Mopynauus PacuéT Kackajja c aMITUTY[HOU 4 IIK-15,
MoaysisiLen. Pacuét ctaTu-ueckou IK-9
MO/y/ISITUOHHOM XapaKTepPUCTUKHU.
PacuéT 371eMeHTOB cxeMbl L{U(PPOBOTO
MOZYJIATOPA.
Ntoro 4
6 DHepretuueckast 3¢ heKTUBHOCTE | Be1OOp 1 060CcHOBaHUe criocoba [TK-15,
ycunuteneid mowHocTtu PIInyY ¢dopmupoBaHusi pabounx 4acToT U [TK-9
TpeOyeMbIX BUZIOB PabOTHI TiepeiaTurKa
Ntoro 2
7 Pa3BuTHe COBPEMEHHBIX PacuéT ckopoCTH nepejauv JaHHBIX IIPU 2 [TK-15,
texHonoruii PY CPuP pas/IMuHbIX MeToAaX MOAY/ISALIUUA U I1K-9
NOMEeX0yCTOMYMBOIO KOJUPOBaHUS
Nroro 2
Wroro 3a cemecTp 18

9. CamocrosiTesibHast padoTa

Busibl camocTosiTesbHOM paboThI, TPYAOEMKOCTh U (hOpMUpyeMble KOMIIeTEeHLIMH TIPe/[CTaB/IeHbI B
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tabmure 9.1.

Tabmura 9.1 - Bugbl caMocTosiTesIbHOM paboThI, TPYI0EMKOCTb U JOPMHUpPYeMble KOMITeTeHLIUH

V) L =
B L =
< s =
o [<P R e
Buapl camocTosiTeIbHOM = > o
Ha3Banus paszenos s 7 = @opMbI KOHTPOJIS
paboThbI g S
S g =
=Y 9 9
= S
5 cemecTp
1 OcHoBHble TexHUYecKHe | [IpopaboTka JIeKIHOHHOTO 2 |TIK-15, JomaiiiHee 3asanue,
Tr0Kasareyy U Marepuasa [TK-9 Oripoc Ha 3aHATHAX
(yHKIMOHATbHbIE CXeMbl Vitoro 2
pazroriepeatoInux
ycrpoucts (PTInY).
2 lenepatops! ¢ BHelIHUM | OopmiieHre OTYETOB 110 6 |IIK-15, BricTyninenue (noknan) Ha
B030yxzenvem (I'BB). nabopaTopHbIM paboTam [1K-9 3aHsTHH, JloMaliHee
Hue, OTueT N
BeinonHnenue 10 38%3 e, 0 © (6)
WH/VBU/lyabHBIX 33/laHAN /1abOpaTOpHON paboTe,
ITpoBepka KOHTPOJIbHBIX
Wroro 16 pabor, CobecesoBaHue,
Tect
3 Lernu Me>KKacKagHOM ITpopaboTKa JeKIIMOHHOTO 2 [IK-15, Ornpoc Ha 3aHATUSIX,
CBSI3U Y BbIXOJIHbIE Marepua’sa ITK-9 Otuet 110 1abopaTopHO
KoJiebarelbHbIe CUCTEMBI OdOpMIeHIe OTUETOR M0 4 gaGOTe, P?:C‘—I6eTHaH pabora,
naboparopHbIM paboTam epepar, CobecefoBarne,
JK3aMeH
Utoro 6
4 ABTOreHeparTopsbl. [Toaroroska K [TK-15, JomariiHee 3azianue,
CuHTe3aTophl YacToT. MpaKTUYe CKUM 3aHSATUSIM, ITK-9 3aiura otueta, KoHcrekr
Bo3bygurenu PYCPuP. ceMUHapam CaMOITIOZITOTOBKH,
KonTposibHas T
ITpopaboTKa JIeKIMOHHOTO 2 OO ponbHast pabora,
TYeT Mo
Marepuasa
WHJVBU/lyallbHOMY
OdopmneHre 0TUETOB 110 2 3az1aHu0, OTUeT 110
n1abopaTopHbIM paboram naboparopHoii pabore,
HTtoro 6 Tect
5 Mogaynsuus IToaroroBka K ITK-15, LomariiHee 3aganue,
MPaKTUYe CKUM 3aHATUSM, I1K-9 3anyra oT4eTa,
ceMHHapam KoHTposbHas pabota,
Ornpoc Ha 3aHATUSX
ITpopaboTKa JeKIIMOHHOTO 1 o p 6 >
TYeT M TOPHOM
Marepuasa €T 10 JIADOpATOpHO
pabore, PacueTHasi pabora,
Od)OpMJ]EHI/Ie OTYeTOB I10 4 Ped)epaT’ TECT, 3K3aMeH
nabopaTtopHbIM paboTam
Utoro 9
6 DHepreTryeckas [ToarotoBka K 10 |TIK-15, BeicTyniienue (goknan) Ha
3¢ (eKTUBHOCTD MpaKTAYe CKUM 3aHSTUSIM, ITK-9 3aHaTUM, [JomalliHee
YCUIUTEeIed MOLIJHOCTH CceMUHapam 3aj/laHue, 3aueT, 3alura
PII TueTa, KOHTpo/ibHas
Ay ITogroroBka K 2 OTHETa, ROHTPO/ILHA

MIPAKTUYECKUM 3aHSTHSM,
ceMHHapaM

pabora, Otuet 110
VH/IUBH/IyaTbHOMY
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ITpopaboTKa JIeKIMOHHOTO 3 3aganuto, [TpoBepka

Marepua’a KOHTPOJIbHBIX paborT,
Vroro 15 Pecepar
7 Pa3Butue coBpeMeHnHbIx |[loaroroska K 27 |TIK-15, [omaiHee 3aziaHue, 3auer,
TexHonoruu PY CPuP TpaKTUYe CKUM 3aHATUSM, I1K-9 3anyra oT4eTa,
CceMUHapam KonTtposbHas pabora,
ITogroroBka K 2 OTer 1o

WHAWBUYdaJIbBHOMY

MpaKTUYe CKUM 3aHATUSIM,
3a/laHnto, PacueTHas

ceMuHapam
pabota, CobecesnoBaHue,
[TpopaboTKa eKIIMOHHOTO 1 Tect
Marepuasa
Utoro 30
Wroro 3a cemecTp 84
ITogroroBka u caua 36 JK3aMeH
3K3aMeHa
Ntoro 120

9.1. Tembl MHAMBHU/ya/ILHBIX 3a/JAHUMN
1. PacuéT ycunuresisi MOIIIHOCTU B Pe)KHMMe C OTCEUKOU KOJJIEKTOPHOTO TOKa
2. Cocrab/ieHye TIPUHLUITAAILHON CXeMbI
3. Odopmienue oTuéTa

10. KypcoBasi pabora (nmpoekT)
He npenycmotpeno PYII

11. PediTMHrOBas cUCcTEMa AJIA OL[€HKH YCII€eBdA€eMOCTH CTYAE€HTOB

11.1. ban/ibHbIe OLleHKH /I/I1 3/IeMeHTOB KOHTPOJIsl
Tabmuria 11.1 — BasutbHbIE OL[EHKH [I7IS 37IEMEHTOB KOHTPOJISI

o o MakcumanbHbIN
. MakcumasibHbIN MakcumasibHbIN
OneMeHTHI yueOHOM Oasut 3a Iepuog Bcero 3a
6amn Ha 1-yro KT ¢ |  6aut 3a mepuof,
JleaTeIbHOCTU Mexay 2KT v Ha ceMecTp
Havasa cemectpa | Mexay 1KT u 2KT
KOHeL| ceMecTpa
5 cemecTtp
BricTynienve (goknan) Ha 10 10 20
3aHATUU
Ortuer 1o 10 10
WHJVBUlyalbHOMY
3a[jaHUI0
Otuer 110 /1TabOpaTOPHOM 10 10 20
pabore
PacueTtHasi pabora 10 10
Tect 10 10
VToro Makcumym 3a 20 10 40 70
Tepuoz,
OK3aMeH 30
Hapacraroiym utorom 20 30 70 100

11.2. ITepecuet 6a/1/10B B OLIEHKH 3a KOHTPO/IbHbIE TOUKHU
[Tepecuet 6asIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/[CTaB/eH B Tabmmie 11.2.
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Tabsura 11. 2 — ITepecueT 6asisioB B OLIEHKHU 3a KOHTPOJIbHbBIE TOUKH
Banbl Ha 1aTy KOHTPOJIbHOM TOUKH OtieHka

> 90% oT MaKCHUMaJIbHOM cymMMbI OasiioB Ha gary KT 5

Ot 70% 1o 89% oT MakcumasbHON cymMMbl OansioB Ha gaty KT

4
Ot 60% 10 69% OT MakcMManbHOW CyMMBI O6asioB Ha gary KT 3
2

< 60% oT MakCMMasbHOM cyMMbI 6asinoB Ha gaty KT

11.3. Ilepecuer cymMMbI 0a/IJIOB B TPAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6a//IOB B TPAJULIMOHHYIO U MEXIYHAPOAHYIO OLIEHKY Tpe/cTaB/eH B Tabmuiie
11.3.

Tabmuiia 11. 3 — [TepecueT cyMMbI 0a/IJIOB B TPAJAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY

WToroBast cymMmma 6asios,

Ouenka (I'OC) YUUTHIBAET yCMeIIHO CAaHHBIN Ouenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/14HO)
85-89 B (oueHn xopol11i0)

4 (xopo1Lo) (3auTeHo0) 75 -84 C (xoporo)
70 -74
65 - 69 D (ynoBneTBOpUTENbHO)

3 (yA0oB/1eTBOPUTEIBHO) (3aUTEHO) 60 64 E (H0CpeACTBeHHO)
2 (HeyROB/IETEODUTEILHO) (He Hwxke 60 6annos F (HeyznoBneTBOpUTEIIEHO)

3aUTEeHO)

12. Yueb6Ho-MeTOoAMUYEeCcKOe M HH(OPMAILJMOHHOE 00ecreyeHHe AUCIUILIMHbBI

12.1. OcHoBHas /MTEparypa
1. 1. Papuonepenatoiiye ycrpoiictBa: Yue6HUK /s By30B / [Top pen. B.B. IlaxrunbasHa. — 3-e
u3z., mepepab. u gom. — M.: Paguo u cBsizb, 2003. — 560 c. (Hamuune B 6ubmuoreke TYCYP - 136 3k3.)

12.2. lono/siHUTe/IbHASA IUTEpaTypa
1. 2. Jertsaps I A. YcTpolicTBa reHepupoBaHusi U (OPMUPOBaHUS CUTHA/IOB: YuebHUK. — HI'TY,
2005, vactb 1, 480 c. (31), yacts 2, 548 c. (Hamuue B 6ubHoreke TYCYP - 31 3K3.)

12.3 Yue0HO-MeTOAHUECKHE IT0CO0HA

12.3.1. O6s3arebHbIE YUeOHO-MeTOHUECKHE M0Co0Hs

1. 1. Wmeun A.I, bopgyc A.[., Kazanuer I'/l., TlopoxoBHuueHko A.M. ¥YcTpoiicTBa
(opMrpoBaHus CUTHAIOB: Y4eOHOe MeTouueckoe rocobue. — Tomck: kKadeapa TY, TYCYP, 2012. — 142
c. [DnekTpoHHbIM pecypc]. - http://tu.tusur.ru/upload/posobia/b9.doc

2. AJl. bopayc. PykoBoAcTBO [/l  BBINONMHEHWs J/1abopaTOpHBIX paboT Mo  Kypcy
«YCTPOMICTBA ®OPMUMPOBAHNSA 1 TEHEPMPOBAHNMSA CUT'HAJIOB». — ToMmck: Kadenpa TV,
TYCYP, 2012. — 46 c. [DnekTpoHHbIi pecypc]. - http://tu.tusur.ru/upload/posobia/b16.doc

3. 3 A.I. bopayc, I'1. Ka3anues, A.I. WapuH. MeToauueckoe 1oco0ue IO MpaKTHYeCKUM
3aHSITUSIM W TIPOBEPOYHbIE TECThl TI0 [AWUCLUIUIMHE «YCTPOWCTBA TeHepUPOBAHUS W (POPMUDOBaHUS
curHasioB». — Tomck: kadenpa TY, TYCYP, 2012. — 44 c. [DOnekTpoHHBIM pecypc]. -
http://tu.tusur.ru/upload/posobia/b15.doc

12.3.2 YueOHO-MeTOAMYECKHE TTOCOOUA /IS JIUI] C OTPAHNYEHHBIMHM BO3MO)KHOCTSIMH 3/[0POBbSI
YyeOHO-MeToZMUeCKHEe MaTepHasIbl Il CAMOCTOSITe/TbHOM U ayIUTOPHOUM pabOThl 00yUaroIuxcs
W3 YKC/ia WHBAJM/IOB TPeJOCTaB/sIOTCA B JOpMax, aJalTUPOBAHHBIX K OTPAHUUEHUSIM UX 3/10POBbs U
BOCIIPUATHS MH(OPMaI[1H.
Ji/1s1 UL ¢ HapylIeHUsIMU 3PeHust:
— B (hopMe 3/IeKTPOHHOTO IOKYMEHTa;
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- B IeyaTHOM (hopMe yBe/IMUeHHBIM HIPHU(TOM.

JIist a1 ¢ HapyLIeHUusIMM cJIyXa:

- B (hopMe 7IeKTPOHHOTO JOKYMEHTa;

- B reyaTHOM (popme.

JIis1 i1 ¢ HapyLIeHUsIMHM OTNOPHO-JBUraTe/IbHOI0 anmapara:
- B (hopMe 3/IeKTPOHHOTO [JOKYMEHTa;

- B reyaTHOU (hopme.

12.4. Pecypcel cetn IHTepHeT

12.4. ba3bl JaHHBIX, TH)OPMAHOHHO-CIIPABOYHbIE, IOUCKOBbIE CHCTeMbI U Tpedyemoe
porpaMMHoe obecreuyeHHe
1. 0000

13. Marepua/ibHO-TeXHHYECKOE o0ecreueHue JUCIHIUTHHBI
13.1. O6uue TpeGoOBaHKs K MaTePHA/IbHO-TEXHHYECKOMY 00eCredeHUI0 JUCIUTUTHHBI

13.1.1. Marepua/ibHO-TEXHHYECKOe 00ecrieueHue JIs JIeKIMOHHbBIX 3aHATHI
[nst mpoBefileHXsI 3aHSATUM JIEKLJMOHHOTO THUIIA, CPYMIOBBIX U WUHAUBUAYATbHBIX KOHCY/IbTALUM,
TEKYIL[er0 KOHTPOJISI U TIPOMEXKYTOUHOM aTTeCTalluyd MCTOob3yeTcs yueOHas ayUuTopusi, C KOJIMYeCTBOM
TI0CA/IOYHBIX MECT He MeHee 22-24, 000py0BaHHasl JOCKOM U CTaHjapTHOU yueOHoM Mebenbto. VimeroTcs
HarvIsiZiHbIe TI0COOUs B BU/ie TIpe3eHTal|i 10 JIEKIMOHHBIM pa3/iesiaM JUCLUITAHBI.

13.1.2. MarepuanbHO-TeXHHUYECKOe o0ecneyeHue /sl IPAaKTHYECKUX 3aHATHI
[y TIpoBefieHUs] TIPAKTUYECKUX (CEMHHAPCKUX) 3aHSATHM WCIO/Ib3yeTcss ydeOHasi ayAuTOpHs,
pacrioniokeHHas o azipecy 634034, Tomckast o6acth, . ToMck, BepmmnuHa ynuua, 1. 47, 2 3Tax, aya.
215. CocraB obopyzmoBaHust: YueOHast Mebesnb; Jlocka MarHUTHO-MapKepHas - 1111T.;

13.1.3. MaTepua/ibHO-TEXHHYeCKoe o0ecrieueHue /ijis 1abopaTopHbIX padoT
Onsi  mpoBefeHWs  /1abOpaTOpPHBIX — 3aHATHM — UCIOMb3yeTcss — yueOHO-MCCIe/[oBaTebCKast
BBIUKMC/IUTE/IbHAsE Jlaboparopusi, pacriosiokeHHast 1o afpecy 634034, Tomckas ob6macts, . ToMck,
BepummanHa ymuia, g. 47, 2 srax, ayg. 212. CocraB obopynoBaHust: YueOHass Mebenb, MakKeThbl,
ocuuiorpagsl

13.1.4. MaTepua/IbHO-TEXHHYeCKoe o0ecrieueHue /ijisi CaMoCTOsITe/IbHOH PadoThI
[Inst camocTosITe/IbHOM PabO0ThI KCIIOB3yeTCs yueOHast ayguTOpus (KOMITBIOTEPHBIN K/lacc),
pacriosiokeHHass 1o azpecy 634034, r. Tomck, yn. Bepumnuna, 47, 1 srax, ayn. 126. Cocras
obopyznoBaHusi: yuebHast Mmebenb; KoMITbloTephl Kinacca He Hibke [IDBM INTEL Celeron D336 2.8T'Tw. -
4 1mrt.; KomrbtoTepbl TogkmoueHbl K ceti MHTEPHET u obecreunBarOT AOCTYI B 3/IEKTPOHHYIO
MH(pOpMaIMOHHO-00pa30BaTebHYI0 Cpe/ly YHUBEpCUTETa.

13.2. Marepua/bHO-TEXHHYECKOEe 00ecnedyeHre JUCIMITTHHBI I/IfA JIUI C OTPaHUYeHHbIMH
BO3MO)XHOCTSAIMH 3/10POBbSI

OcBoeHue JUCHUIIIMHBI uijamu ¢ OB3 oCylecTB/IsS€TCS C UCIIOB30BaHUEM CPeCTB 00yUyeHuUs
o0111ero U crieliaIbHOTO Ha3HAUeHMS.

[lpy oOyyeHUW CTyAE€HTOB C HapPyILIeHHSIMH CJIyXa TIPeAyCMOTPEHO HCIO/Ib30BaHHUe
3BYKOYCW/IMBAIOLIle anmapaTtypbl, MY/JAbTUMEIUWHBIX CPeACTB M JPYyrUX TEeXHUYEeCKHUX CpeJCTB
nipyreMa/mepesiaud yueOHoH MH(OpMAaIK B AOCTYIHBIX (opMax fijisi CTYZAEHTOB C HApYIIeHUsIMHU CJTyXa,
MOOW/IBHOM CHUCTeMbl OOydeHusi [jis CTYAeHTOB C WHBaJMJHOCTBIO, TMOPTAaTUBHOM WHAYKI[MOHHOW
CHCTeMbl. YueOHasi ayZJUTOPHUs, B KOTOPOM OOyuarOTCsSl CTYIeHTbl C HapyllleHHeM ciyxa, 0b0pymoBaHa
KOMIbIOTEDHOW TEeXHUKOM, ay[JMOTeXHUKOW, BUJEOTEeXHWKOW, 37IeKTPOHHOW [JOCKOW, MY/IbTUMeIUNHOM
CUCTEMOH.

[Mpu obyueHUWH CTY[€HTOB C HAPYLIEHHWAMH 3PeHUsIMH TIPeJyCMOTDEHO WUCII0/Ib30BaHUe B
JIEKIIMOHHBIX U YUeOHBIX ayIUTOPHUSIX BO3MOXKHOCTH TIPOCMOTPA y/laleHHbIX 00beKTOB (HarpyuMep, TeKCTa
Ha /I0CKe WU C/aii/ja Ha 9KpaHe) NPy MOMOLLY BUe0yBeIuunuTesei /s yaaieHHOro mpocMoTpa.

[Tpu oOyuyeHUH CTY[JEHTOB C HApyLIeHUSIMH ONMOPHO-JBUraTe/ILHOTO amnmapara HCIO/Ib3yHTCS
asbTepHaTHMBHbIE YCTPOMCTBA BBOZAa MH(GOpMAaLMU U ApyryMe TeXHUYecKre CpeJCTBa MpreMa/repefaud
yueOHOUM MHGbOpPMALMK B JOCTYITHBIX (opMax Ajisi CTYAIE€HTOB C HapyLIeHWSMU OTOPHO-ABHUIraTebHOTO
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arrapara, MOOUIbHOM CUCTeMbI 00yUeHHUs JJ1s1 JTEIOZield C MHBAITHOCTBIO.

14. ®oHj OLeHOYHBIX CPEACTB

14.1. OcHoBHbIe Tpe6oBaHuA K (GOH/Y OIeHOYHBIX CPEACTB H MeTOANYECKHEe PeKOMeH/Jal[uH
@DOH/T OLIEHOYHBIX CPEeACTB M THUIOBble KOHTPOJIbHBIE 3aJlJaHUsl, HCIIO/b3yeMble [Js1 OLIeHKU
chOpMUPOBaHHOCTU M OCBOEHMS 3aKpeIUIeHHbIX 3a JUCLUIUIMHOW KOMIETeHLIW TMpH TpPOBeJeHUMN
TEeKYII[eH, TTPOMEe)KYTOUHOM aTTeCTal[|| I10 JUCLIUTIIMHE TIPUBE/IeH B MPUIOXKeHUH K paboueli mporpaMme.

14.2 Tp660BaHHH K (l)OHﬂy OLI€EHOYHBIX CPEeACTB /i JIML C OrPAHUYE€HHBIMHU BO3MOXXHOCTAMMU

3/10POBbsI

[nst CTyIeHTOB C WHBAJWJHOCTBIO MPeAYCMOTPEHBI [OMOJIHUTeIbHbIE OLIEHOUHble Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B Tab/uile.

Tabnmuna 14 — Jlono/iHUTEeTbHBIE CPE/ICTBA OL[eHMBAHUSA

Kareropuu cTyzeHTOB

Bu/ibI JONO/THUTETbHBIX OLIEHOUHBIX
CpefCTB

AIA CTYAE€HTOB C HHBA/IM/ITHOCTBHO

®dopMbI KOHTPOJISI ¥ OLIEHKH
pe3ysbTaTtoB 00yUeHust

C HapyLieHUsIMU
ciyxa

TecTbl, MMCbMEHHBIE CAMOCTOSITE/TbHBIE
paboTkI, BOTIPOCHI K 3a4eTY,
KOHTPOJIbHBIE PaOOThI

[TperMyIiiieCTBEHHO MMCbMEHHast
TIpOBepKa

C HapyLieHUsIMU
3peHust

CobecezoBaHue 110 BOTIPOCaM K 3auerTy,
OTIpOC T10 TEPMUHAM

[TperMyI1iieCTBEHHO yCTHasi IpOBepKa
(MHAUBUAYATBHO)

C HapyLieHUIMU
OTOpHO-
JIBUTaTeIbHOTO
amnmapara

PeliieHe MCTaHIIMOHHBIX TECTOB,
KOHTDOJIbHBIE PabOThI, MMCbMeHHbIe
caMocCTosATe/IbHBIe Pab0ThI, BOTIPOCHI K
3aueTy

[IpenMy111eCTBEHHO AUCTAHLIMOHHBIMU
MeToJaMU

C orpaHUUeHHUSIMU T10
o0IIIeMe TUIUHCKUM
TOKa3aHUsAM

TecTbl, MUCbMEHHBIE CAMOCTOSITE/IbHbBIE
paboTkI, BOTIPOCHI K 3aYeTY,
KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI

[TpermMy11iecTBEHHO TIPOBEpKa
MeTO/JaMH, UCXO/Isl U3 COCTOSTHUS
obyuarolerocst Ha MOMeHT IPOBepPKU

14.3 MeToguueckHe peKOMeHJalMy 10 OLleHOYHBIM CPeACTBaM /JIf JIUL] C OrPaHUYeHHBIMH
BO3MO)XHOCTSAIMM 3/J0POBbSI

Ons crygentoB ¢ OB3 mipegycMmarpuBaeTcss AOCTynHas ¢opMma TIpeoCTaB/ieHUsl 3aflaHui
OLIeHOYHBIX CPeJICTB, @ UMEHHO:

B reuaTHol dopme;

B TIeyaTHOU (hopMe C yBeJTMUeHHbBIM HIpUdTOM;
B (hopMe 3/IEKTPOHHOTO [JOKYMEHTa;

METO/IOM UTE€HUSI aCCUCTEHTOM 3a/IaHHUs BCTYX;
TIpe/I0CTaB/IeHHUe 3aflaHus C MCIOb30BaHKEM CypoTepeBoa.

CTy,E[GHTaM C MHBA/IMJHOCTBIO YBE/IMUYMBAECTCS BpeMA Ha IMOATOTOBKY OTBETOB Hd KOHTPOJIBHBLIE
BOIIPOCHI. ,[[J'IH TdKUX CTYAEHTOB IIpeAyCMdTPUBAETCH AOCTYIIHasd d)opMa rnpegoCTaB/ieHUsA OTBETOB Ha

3a/laHys, a MME@HHO:

MUCbMEHHO Ha Oymare;

HabOp OTBETOB Ha KOMITLIOTEPE;
HabOp OTBETOB C MCI0/Ib30BaHWEM YC/IyT aCCUCTEHTa;
TIpe/iCTaB/IeHre OTBETOB YCTHO.

[Mporienypa olieHWBaHUsI pe3y/bTaTOB OOyueHUs UHBAIU/OB IO AWCLUIUIMHE TpeJyCcMaTpUBaeT
nipefjocTaB/ieHre nHbopMaluu B hopMax, aZlalTHPOBAHHBIX K OrPaHUYEeHUSIM UX 3[I0POBbsI U BOCTIPUSATHS

VH(bOopMaLuu:

Jns I ¢ HapylleHUsIMHM 3peHuUs:

B (hopMe 3/IeKTPOHHOTO /I0KYMEHTa;
B MeyaTHOM (hopMe yBe/IMUeHHBIM HIPU(TOM.

Jinsi iun ¢ HapylueHUusIMM CJIyXa:

B (hopMe 3/1eKTPOHHOTI'0 JOKYMEHTa;
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- B IeyaTHOM (popme.

JIist d1 ¢ HapylIeHUsIMHM OTNOPHO-/BUraTe/IbHOI0 anfapara:
- B (hopMe 7IeKTPOHHOTO JOKYMEHTa;

- B reyaTHOM (popme.

HPI/I HEO6XO,Z[I/IMOCTI/I AJId o6yqa}oumxc51 C MHBAJIMAHOCTBIO MpoLeaypd OLeHUBAHHSA Ppe3y/IbTAaTOB
O6yquI/IH MOXET ITPOBOAWUTHECA B HECKOJIBKO 3TdIIOB.
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM

[TK-9 yMeHHeM IIPOBOAUTh PacyeThl 10 TIPOeKTY Jo/DKeH 3HaThb * METO/bI IPOEKTUPOBAHUS
ceTel, COOPY>KeHUM U CPeJCTB ceteli 1 PYCPuP B cooTBeTCTBUM C
VMH(OKOMMYHHKALIUA B COOTBETCTBUH C TeXHUYeCKHUM 3a/laHueM, IpaBuia
TeXHAYeCKUM 3a/lJaHueM C HUCI0/Ib30BaHKeM Kak | 0hopM/ieHUs IIPOeKTHOM U TeXHUUeCKOM
CTaH/JAapTHBIX METOZ0B, IIPUEMOB U CPeJCTB [OKyMeHTAaL[M¥ TIPU [IPOeKTUPOBaHUY
aBTOMaTu3ali IPOeKTUPOBaHUs, TaK U PYCPuP (ITK-9 I1K-15), * ocHOBHBIE
CaMOCTOSTe/IbHO CO3/laBaeMbIX OPUTMHAJIBHBIX | [IPUHLIUIIBI TeHepUpOBaHUS,
rporpamm dbopMUpOBaHUs U YCUTIEHUS MOIIIHOCTH

[TK-15 yMeHUHeM pa3pabaThiBaTh U 0OPMIISTh Pa/MOCHTHA/IOB TIPI COBPEMEHHBIX

Pa3/IMUHY0 POEKTHYIO U TeXHUYeCKYH0
JIOKYMEeHTAaL1I0

1[M(bPOBBIX MeTOZaX MOJY/ISILIUU,
WICTI0/Tb3yeMbIX B CHCTEMaxX pPaIuoCBsI3U U
pafiviof0CTyIIa, MeTO/bl pacuéTa OCHOBHBIX
KaCKaJl0B paZioriepejaTuriKoB C
WCI0J/Ib30BaHMEM KaK CTaH/AapTHBIX
MeTO/IOB, TIPUEMOB U CPeZICTB
aBTOMAaTH3aLuM MPOEKTUPOBaHUs, TaK U
CaMOCTOSITE/IbHO CO3/1aBaeMbIX
opuruHanbHbIX (ITK-9); ;

[o/mKeH yMeThb * POBOJUTH pPacUeThl
OCHOBHBIX KackazoB PYCPuP B
COOTBETCTBUM C TEXHUUYECKHUM 3a/JaHUEM C
WCI0J/Ib30BaHMEM KaK CTaH/AapTHBIX
MeTO/IOB, TIPUEMOB U CPeZICTB
aBTOMAaTH3aLuM MPOEKTUPOBaHUs, TaK U
CaMOCTOSITE/IbHO CO3/1aBaeMbIX
opuruHaybHbIX ([TK-9); * pa3pabareiBaTh U
0 OpMJIATH PA3/IUYHYIO MPOEKTHYIO U
TeXHUUECKYH0 JOKYMEeHTALUI0 TIpU
ripoektupoBaHuu PYCPuP (TIK-15); ;
[o/bkeH BnaieTb * HaBbIKAMU
MPOEKTHPOBAHUS OT/|eIbHbIX KacKa/l0B
pajuornepesaTuvkoB U opopmieHus
CTPYKTYPHBIX, (DyHKL[MOHA/IbHBIX 1
MPUHLUITHAAIBHBIX CXeM
paauoriepezatoieit anmaparypsl (ITK-9,
[1K-15).;

OO1e XapakTepUCTHKH TOKa3areseld U KPUTEpUeB
TIpUBe/IeHbI B TaO/HIe 2.
Tabnuiia 2 — OO61iMe XapaKTepUCTUKY TI0Ka3aTe/iell U KpUTepueB OLleHUBaHUS KOMIIETeHLIMH 110 3Taram

OLl€HMBaHUA KOMHeTEHI_[I/II‘/JI Ha BCeX 3TdIlaX

ITokasarenu u
3HaThb YMmeTb Bnagets
KpPUTEPUH
OtmuHo (BeicoKuH | ObnazmaeT dakTrueckumu | ObaaeT fuarna3oHOM KouTponupyet paborty,
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YPOBEHb) Y TeOpeTHUeCKUMHU MIPAaKTUYeCKUX YMeHUH, TIPOBOZIUT OLIEHKY,
3HAHUSIMH B TIpe/iesiax TpeOyeMbIX /Jisi Da3BUTHSI | COBEPILIEHCTBYeT AeHCTBUS
r3yuaemoi 06/1acTu C TBOPUYECKHUX peIIeHUH, paboThI
MOHMMaHWEM TPaHMI] abcTparupoBaHus
TIPUMEHUMO CTH ripobsiemMm

Xoportio (6a30Bblii | 3HaeT (akTel, TpUHIMILI, | O6/azaeT AUaria30HOM Bepet oTBeTCTBEHHOCTH 3a

YPOBEHb) TMpoLiecchl, obiye MIPaKTUYeCKUX YMeHUH, 3aBeplleHMe 3a/ay B
TIOHATUS B Mpe/ienax TpeOyeMbIX /IS pellieHrsT | UCC/IeI0BaHuH,

M3yJaeMoit 06/1acTi orpe/ie/iIeHHBIX MMPo0/ieM B | TIPUCIIOCAbIMBaeT CBOe
o0sacTu rcce[0BaHUs TIoBe/ieHre K
oOcTosiTeNIbCTBaM B
perieHUH TIpo6sieM

YnoenerBoputenbH | Ob6mazaet 6a30BbIMU Ob6mnagaeT OCHOBHBIMHU PabGotaeT npu npsimom

0 (TIoporoBbIi 00IUMY 3HAHUSIMU yMeHUsIMH, TpeOyeMbIMU | HAOJTFOIeHU U

YPOBEHb) JUTST BBITIOJTHEHMS TIPOCTBIX

3ajay4
2 Peanu3anusi KOMIeTeHI[UH
2.1 Komnerennusn I1K-9
[TK-9: ymeHmemM mpOBOAUTH pacyeTbl II0 TIPOEKTY CeTed, COOpPYKeHUM U CpefCTB

VMH(OKOMMYHHKALIUKA B COOTBETCTBUM C TEXHWYECKUM 3aZlaHMeM C MCIMO0/Ib30BaHWEM KakK CTaHAAapTHBIX
METO/|0B, NPUEMOB U CPeCTB aBTOMAaTH3aljUM MPOEKTUPOBAHMS, TaK U CaMOCTOSITE/IbHO CO3/laBaeMbIX
OpPUTMHAJIbHBIX IPOTrPaMM.

st popMHUpOBaHMST KOMITETEHL[UM HEOOXOAMMO OCYIL[eCTBUTH Psifi 3TANoB. DTarbl JOPMUPOBAHUS
KOMITeTEHLIMH, TPUMEHsieMble /I 3TOr0 BUJbl 3aHSITUA U HCIIOJb3yeMble CpPeACTBa OL€HWUBAHMS
npe/icTaB/ieHbl B Taburie 3.
OPMHUPOBaHUs1 KOMIIETEHLIUU U UCTIO/Ib3yeMble CPe/ICTBA OLleHUBAHUS

Tabmuia 3 — Orarbl

COOTBETCTBUHU C
TeXHUYeCKHUM 3a/laHueM;
MeTOZbI pacuéra
OCHOBHBIX KaCKa/loB
pajyornepesaTunuKkoB C
WCII0/Ib30BaHVeM KakK
CTaHJapTHBIX TIPUEMOB U
CpeJiCTB aBTOMaTHU3aLu
TPOeKTUPOBaHUS, TaK U
CaMOCTOSATe/IbHO
CO371aBaeMbIX
OpPWUTMHAJ/IbHBIX

OCHOBHBIX KaCKa/lOB
PYCPUP B cooTBeTCTBUU
C TEXHUYECKHM 3a/IaHAEeM
C MCII0/Ib30BaHUEM KakK
CTaHJapTHBIX METOJOB,
TPYEMOB U CPE/ICTB
aBTOMaTU3aIuu
MPOEKTUPOBaHUs, TaK U
CaMOCTOSITETbHO
C03/1aBaeMbIX
OpUTMHAJIbHBIX

CocraB 3HaThb YmeTb Bnagetb
Copepxkanue MeTtozbl ripoekTpoBanus | IIpoBoAUTH pacueTsl 110 Bnapeet: » MmeTonamu
3TaroB ceteti u PYCPUP B TIPOEKTY CceTel U pellieHVs 3a/1au aHaju3a u

pacueTa XapaKTepUCTUK
3/IeKTPUYeCKUX Liered, ¢
MeTOoZaMU
TIPOEKTUPOBAHUS CeTel U
OT/Ie/IbHBIX KaCKaJioB
pajiorepesaTunKoB

Bunpl 3aHATHI

* IIpakTrueckue
3aHATUS;

* JlaboparopHbie
paboThI;

* Jlekuuuy;

* CamocTrosTesbHas
paborta;

* [lpakTuueckue
3aHATHS;

* JlabGopartopHble
paboThI;

* Jlekuuuy;

* CamocTrosTe/bHas
pabora;

 JlaboparopHble
paboThI;

* (CamocTosTenbHas
paborta;

Wcnons3yemsblie
cpeAcTBa

* KonTtposbHas pabora;
» JloMalliHee 3aJjaHUe;

» KonTtposnbHast pabora;
* [lomalHee 3a/iaHue;

* JlomalliHee 3a/laHuE;
* Otyet no
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Oll€eHHBaHUA

* Otyet no
naboparopHoii pabore;

* Otyet no
VHAUBU/1yaJIbHOMY
3a/1aHUIO;

* Oripoc Ha 3aHATHUSIX;

e 3auerT;

* BeicTyrinenue (goknag,

* Otyer no
naboparopHoii pabore;

* Otyet no
VHAUBU/1yaJIbHOMY
3a/laHUIO;

* Onpoc Ha 3aHATHUSAX;

* 3auer;

* BeicTynieHue (f0K1az

naboparopHoii pabore;

* Otyet no
VH/IUBU/YaTbHOMY
3a/IaHUIO;

* 3auert;

* Brictynnienue (goknazn
) Ha 3aHSITHH;

* PacueTHasi paboTa;

) Ha 3aHATUY; ) Ha 3aHATUY; * Pecepar;
* PacueTHast paboTa; * PacuertHasi paboTa; * uddepeHLIPOBaHHEI
* KoHCIeKT * KoHCrieKT # 3auer;
CaMOIIOJTOTOBKY; CaMOIIO/ T OTOBKY; * DK3aMmeH;
* Tect; * Tect;
* Pedepar; * Pedepar;
* [uddepenipoBansbl | ¢ uddepeHI[POBaHHbI
U 3a4eT; 1 3auer;
* CobecenoBaHue; * CobecenoBaHue;
e OK3aMe€H; * OK3aMeH;
@dopMyIMpOBKa MOKasaTered W KPUTepHeB OLeHMBAaHWUS [aHHOM KOMITeTeHLIUM TpHBeJleHa B
Tabmume 4.
Tabmuiia 4 — IToka3aTe/id M KpUTEPHM OL[eHMBAHMsI KOMIIETeHI[MH Ha 3Tarnax
Cocras 3HaTb Y™metb Bnagets
OminuHo * 3HaeT: MeTo/bl * YMeeT: NpOBOJUTH * Brazneer HaBBIKAMU

(BBICOKMI YPOBEHbD)

MPOEKTUPOBAHUS CeTer U
PYCPUP B cooTBeTCTBUU
C TEXHUYECKUM
3a/|JaHMeM; OCHOBHbIE
TIPUHLIATIBI
reHepupOBaHUs,
dhopmMrpoBanus U
YCUJIeHUS] MOLLHOCTH
PaJii0CUTHAJIOB ITPU
COBpPEMEHHBIX LIU(PPOBBIX
MeTOZaxX MOZYJISALINY,
rcnoab3yeMbix PYCPUP,
MeTOoZbI pacuéta
OCHOBHBIX KaCKa/|oB
pajyornepesaTYnuKkoB C
VICTI0/Tb30BaHUEM KakK
CTaHZapTHBIX METO/OB,
TIpPUEMOB U CPEe/ICTB
aBTOMaTHU3aLu
MIPOEKTHPOBaHUS, TaK U
CaMOCTOSITeJILHO
CO3/jaBaeMbIX
OpPUT'MHA/IbHBIX ;

pacueTbl OCHOBHBIX
kackazioB PYCPUP B
COOTBETCTBUM C
TeXHUYeCKUM 3aJJaHueM C
HCIT0/Tb30BaHHEM KaK
CTaHJapTHBIX METO/OB,
TIPUEMOB U CPeJCTB
aBTOMaTu3aluu
MPOEKTUPOBaHUS, TaK U
CaMOCTOSITe/IbHO
CO3/]JaBaeMbIX
OpUTMHAJIbHBIX ;

MPOEKTHUPOBAHUS CeTer 1
OT/e/IbHBIX KaCKaJjoB
pajiorepesaTunKkoB ;

Xoporiio (6a30BbIit
YPOBEHb)

* 3HaeT MeTO/bI pacuéTa
XapaKTePUCTUK
3/1eKTpUUeCKHUX Lieren,
MOHMUMaeT OCHOBHbIE
nipuHunel PYCPUP ;

* YMeeT peruars 3aauu
pacueTa XapaKTepuCTHUK
JIeKTpUUeCKUX Liereu,
COCTaBJISITh
TIPUHLMITHAIbHbIE U
CTPYKTYpPHbIE CXeMbI

* Biageer HaBbIKaMU
IIPOEKTUPOBAHHUS
3/1IeKTPUYECKUX Liernel;
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PYCPUP ;

YnoBneTBopUTebH
o0 (TIoporoBbii
YPOBEHD)

* [laeT orpefesnieHus
OCHOBHLIX [IOHATUHU B
obnactu PYCPUP ;

* Ymeet paboTtaThb CO
CTIPAaBOYHOM
JIUTepaTypou ;

* Bnaneer
TePMUHOJIOTUEN B
obnactu PYCPuP;

[TK-15: ymeHueMm pa3pabartbiBaTb M O(GOPM/ISTH Pa3IUUHYIO

JIOKyMeHTal[HI0.

2.2 Komnerennua IIK-15

MPOEKTHYI0O M TeXHHWYEeCKYIO

st bopMUpOBaHKUST KOMITETEHIIMH HEOOXOAUMO OCYILeCTBUTD Psifi 3TArOB. DTarbl pOpMUPOBaHHUs
KOMIETEHLIUM, TMpPUMEHsieMble JJIs 5TOr0 BHUIbI 3aHATUH W HCIHOJb3yeMble CPEeJCTBA OLIEHUBAHUS
Tpe/icTaB/IeHbI B Tabsurie 5.
OPMMPOBaHUs KOMIIETEHLIMU U UCTIONb3yeMble CPEe/ICTBA OLIEHUBAHMS

Tabuija 5 — Srarbl

JOKyMeHTal[y TIpU
MPOeKTUPOBaHUHU
PYCPUP

IIPOEKTUPOBAHUU
PYCPUP

CocraB 3HaThb YmeTb Bnangets
Copep>xaHue 3HaeT npaBu/a Ymeet pa3pabateiBaTh 1 | ByiazieeT HaBbIKaMu
3TaroB oopM/ieHHs1 IPOEKTHOU U | 0(OPMIISTE pa3/IMUHYIO oopmenus

TeXHUYe CKOH JOKyMeHTaL1I0 [IpU CTPYKTYPHBIX,

(byHKLMOHAMBHBIX U
NPUHLMIHA/IBHBIX CXeM
PYCPUP

Bunpl 3aHATHI

¢ [IpakTHhueckue
3aHATUS;

* JlaboparopHble
paboThI;

* Jlekuuy;

* CamocTrodTesbHas
pabora;

* [IpakTuueckue
3aHATHS;

* JlabGopaTtopHble
paboThI;

* Jlekuuuy;

* (CamocrosiTe/ibHast
pabora;

* JlaboparopHbie
paboTsr;

* CamocrosTe/bHas
paborta;

Ncronb3yembie
cpefcTBa
OLleHUBaHUs

* KoHtposnbHast paboTa;
¢ JlomalliHee 3a/laHUE;
* Ortyet no
nabopatopHoii pabore;

* Ortyet no
VHAVBUIYaIbHOMY
3a/IaHUIO;

* Onpoc Ha 3aHATHsX;
e 3auerT;

* Brictynnenue (JoK/aaz,
) Ha 3aHATHY;

* PacueTHast paboTa;

* KoHcnekT
CaMOTIOZITOTOBKY;

¢ Tecrt;

* Pedepar;
IuddepeHriipoBaHHbI
1 3auer;

* CobecemoBaHue;

* DK3aMeH;

* KoHnrposnbHast pabota;
» JlomalliHee 3a/iaHue;

* Otyer no
nabopatopHoii pabore;

* Otyer no
VHVBU/1YaIbHOMY
3a/IaHUIO;

* Onpoc Ha 3aHATHUSX;

* 3aueT;

* BeicTynienue (foknaz
) Ha 3aHSTUY;

* PacuetHasi paboTa;

* KoHCrekT
CaMOTIOZITOTOBKH;

* Tecr;

* Pedepar;
IuddepeHLipoBaHHbI
U 3auerT;

* CobecegoBaHue;
OK3aMeH;

» JlomMalliHee 3a/jaHue;

* Oruer o
nabopatopHoii pabore;

* Ortyet no
VHJUBUAYaTbHOMY
3a/laHHIO;

* 3auert;

* BeicTynineHue (moknaz
) Ha 3aHATUY;

* PacuertHas pabora;

* Pedepar;
IuddepeHLMpoBaHHbI
U 3auerT;

* OK3aMe€H;

dopMynMpoOBKa MoOKa3aTenel U KpUTepHeB

Tabnuiie 6.

Ta6J'II/IL[a 6 — Ilokaszarenu u KPHUTEPUH OLIEHMBAHWA KOMITETEHIIMM Had 3TalldX

OLl€HUBaHUA AaHHOﬁ KOMITeTEHIIMW TIpUBELE€HA B

CocTasn

3HaTh

Ymetn

Bnagets
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OmmuHo
(BBICOKMI YPOBEHb)

* 3HaeT npaBu/a
odopMeHUs TIPOEKTHOU
Y TeXHUUeCKOU
JIOKyMeHTAaL[UU 1pU
TIPOEKTUPOBAHUN
PYCPuP ;

* YmeeT pa3pabarbiBaTh
Y 0(pOpPMJISITH Pa3/IUYHYIO
JIOKYMEHTAI[WIO TIpU
MIPOeKTHPOBaHUHU
PYCPuP ;

* CBobojHO Brajeer:
HaBbIKaMH 0 opMIeHUs
CTPYKTYPHBIX,
(yHKIMOHANMBHBIX U
MIPUHLUINHUAIBHBIX CXeM
PYCPwuP ;

Xoportio (6a30BbIit

e 3HaeT CXeMbl

* YmeeT pa3pabarbiBaTh

* BnazneeT HaBBIKaMH

cxeM PYCPuP ;

PYCPuP ;

YPOBEHb) OTJeTbHBIX KaCKa/loB 1 0OpMJISITh odbopMieHus
pazuornepeatoLnx TIPUHLUITHAA/IbHbIE CXeMbI | TPUHLAIUA/IBHBIX CXeM
YCTPOMCTB ; OTZeJIbHBIX KaCKa/loB PYCPuP;
PYCPuP ;
YIoB/IeTBOPUTE/ILH | * JlaeT OIpeze/ieHust * YMeeT 0OpMJISITH * Bnageer
0 (TTOpOroBEIi OCHOBHBIX TIOHSITHH B YepTeXXy 3JIEKTPUUECKUX | TePMHUHOJIOTUEN B
YPOBEHb) 00/1aCTH 3/1eKTPUYECKUX | MPUHLIMITHA/IBHBIX CXeM 00s1aCTH 3/1eKTpUYeCKUX

NMPUHIUIINA/IBHBIX CXeM

PYCPuP;

3 TunoBbIe KOHTPOJ/IbHBbIE 3aJaHUA
s peany3alliy BhIIIETIEPEUNC/IEHHBIX 3a7iau 00yUYeHHsl MCIOJIb3YIOTCSI TUIIOBbIE KOHTPOJIbHBIE
3a/laHUsI WK WHBbIe MaTepHhasibl, HeoOXOAUMbIe /IJisi OLIeHKU 3HaHWM, YMeHHWH, HaBBIKOB W (WJTH) OIbITa
JesiTeIbHOCTH, XapaKTepU3YIOIMIUX JTarbl  (OPMUPOBAHUS KOMIIETEHIIMM B TpOIlecce OCBOEHHs
oOpa3oBareIbHOM MPOTrpaMMBbl, B C/IeAYIOIIEM COCTaBe.

3.1 Boripocbl Ha CaMONOATrOTOBKY
— 1. CoBpeMeHHble TpeOOBaHUS K CTaOWUIBHOCTH UYaCTOThI aBTOreHepaTopoB. 2. [luara3oHHO-
KBapijeBasi crabumm3arus yacToThl 3. LiudpoBbie MeToasl Moaynssiyu B PIIaY 4. ViHTerpanbHble CXeMbl
OanmaHcHBIX MoaynsaTopoB. 5. Crieruduka paboThl ycunurenedd MoifHoctd Tipu OFDM-curhnanax 6.

CucTeMbl aBTOpPETy/IMpPoBaHus MOIITHOCTH B PIIaY 7. Oco6eHHOCTH MOIYISTOPOB /ISl TEXHOJIOTHH CBSI3U
MIMO

3.2 TecToBble 3agaHusA
— Tectbl crpynmnupoBaHbl B Tpu pa3fena: 1. eHepaTopbl C BHeIIHUM BO30yXAeHuem. 2.
Agtoreneparopel 3. Mogynsmus. Cofep>kaHue TeCTOB TpeficTaBieHo B rocobum: A.[l. Bopayc, I/,
Kazanues, A.I. VinbuH. MeToguueckoe ocobue 1o MpakTUYecKuM 3aHSATHSIM U TIPOBEPOYHbIe TeCTHI T10
JUCLIMIUIMHE «YCTPOWCTBa T'eHeprpoBaHUs U (pOPMHUPOBaHUs CUrHanoB». — Tomck: Kadezpa TY, TYCVYP,
2012. — 44 c. Jara co3panusi: 1.11.2012. Pexxum goctyna: — http://tu.tusur.ru/upload/posobia/b15.doc

3.3 Tembl pedepaToB
— Mertoabl mpoekTrpoBaHus cetet 1 PYCPuP CraHgapTHbIe MeTO/Ibl M Cpe/iCTBa aBTOMAaTH3al[u1
MPOEKTUPOBaHUsl ceTeld U paauonepefaTunkoB CoBpeMeHHble LMQPOBbIE MeTOAbl MOAY/ISALUH,
ucnonb3yemble PYCPuP IlepegaTuvikvi CUCTeM CBSI3U C MOJBXHBIMU 00beKTaMu VIHTerpaibHble CXeMBI
auist Bo30ynuTesnieit PY CPuP VHTerpasnbHbie cxeMbl ycuiuTesneid MomHoctd PY CPuP

3.4 3auér

— 1. XapakTepuCTMKU OCHOBHBIX BHJOB MmoAyasiiuu B PYCPuP. 2. baszoBasg monysisius
cmeleHveM. [IpuHIMnuanpHas cxeMa Kackaga. CraTMueckass MOZAY/ISALIMOHHAs XapakTepucTuka. ®opma
KOJUIEKTOPHOT'O HalpsDKeHUs 3a Tepro/, MOAYIMpYoLero curiana. KosguiyeHT nose3Horo AelCTBUSI.
3. KomnekropHas wmopynsauus. IlpuHuunuanbHasg cxeMa Kackazga. (CraTuueckas MOZY/ISLMOHHAS
XapakTepucTtvka. ®dopma KOJIJIEKTOPHOTO HalpsyKeHWsT 3a IIepuoJ, MOZY/IUPYIOLero CUrHasia.
Koadduiivent mone3Horo pebictBusi. 4. OpHorosiocHas Mopyssiius. PUIbTPOBbIM MeTo[. MeTof,
TIOBTOPHOM OanaHcHOM moaynstmu 5. OfHoriosnocHass Mofysisusi. da30KoMIeHCalMuoHHbIA MeTof. 6.
[IpsiMble MeTOAbI YaCTOTHOM MOAYAALMU. 7. KoOCBeHHble MeTOAbl YaCTOTHOU MOAyasuud. 8.
KeagparypHasi moayssitiusi. 9. Cxembl OanaHCHBIX MOAy/sATOPOB. 10. OcoGeHHOCTH Te/TeBU3MOHHBIX
nepegaruukoB. 11. TlepegaTuvku AJid CUCTeM pafyOCBA3U U PaAMOAOCTyIa. TUMOBBIe CTPYKTYpHbIE
CXEMBI.
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3.5 Tembl JoMaIIHUX 3aJaHUH
— Pacuét ycunuresisi MOIIIHOCTU B Pe)KHMMe C OTCEUKOM KOJJIEKTOPHOTO TOKa
— CocrapneHue IPUHIMITHATBHON CXeMbI
— Odopmenue oTuéTta

3.6 Temb!l HHAUBHUYATBHBIX 3a/laHUN
— WnpuBupyanbHbIe 3a/laHUS YKa3aHbI B pa3zese "TeMbl pacuéTHBIX paboT'

3.7 Bonipochkl Ha cobecejoBaHKe
— Bormpocs! Ha cobecejoBaHusT BHIOMPAIOTCS TperiojjaBaresieM U3 CIKMCKa BOMPOCOB ud. 3auéTa

3.8 TeMBbI KOHTPO/IBHBIX PadOT
— 1. Beibop u o6ocHOBaHUMe (HYHKLIMOHAIBHON CXeMbI Tiepe/iaTurKa. 2. JHepreTuuyecKuid pacuéT
KacKa/loB YCH/IeHUsI MOILIHOCTH. 3. Pacuét njemneii cornacoBaHust

3.9 Tembl OIPOCOB HA 3aHATUAX

— OG6mue npuHLMIBI TocTpoeHus cxeM I'BB. Mejkkacka/iHble 1 BBIXOJHbIE LIeTH COI/IacOBaHUSI.
KosddurmeHT mone3Horo aeiicTBus KosebaTenbHOro KOHTypa. YacTHUHOe BK/FOUEHHWE KOHTypa B
KO/UIEKTODHYIO Liellb TpaH3ucTopa. ®PunbTpayus BbiClIMX rapMoHuK. IllupokononocuHsle PIIgY.
Coracyoliye IIMpPOKOIIoa0CHbIe TpaHChopMaTopbl. MOCTOBbBIe CXeMbl CIIOKEHHST MOILIHOCTeM.

— Knaccudukanyiss  BUJOB — MOAY/ALMM, OCHOBHblE — XapaKTe-DUCTUKM  pafiiOCUTHAJIOB.
dopMHpoBaHHe PafIMOCUTHAJIOB C aM-TUIUTYAHOM Moayssnyen. CTaThyeckre MOAY/IALIMOHHBIE XapaKTe-
puctukyd. OCHOBHble 3HepreTMUecKHe IOKasaTeqd KacKaZoB IPU aMIUVIMTYAHOM MoAayasaruu. CxeMsl
aMIUTATYZHOM MOZY/ISILUM. YCUIeHHe MOJY/IVPOBaHHBIX CUTHA/IOB. [JMHamMuueckue MOZAY/Is-LIMOHHBIE
XapaKTepUCTHUKH, UCKa)KeHUsI TIPY aMIVIUTYAHOU MOAY-JIILIMU U UX Koppekuus. Metoasl () OpMHUPOBaHUS
CUTHAJIOB C OAHOUW O60KoBO# mo-nocoi yactot (OBIT). OcHOBHBIE 371eMeHThI YCTPOUCTB (hOPMHUPO-BaHUS
curHasnoB ¢ OBII. MHTerpanbHble cxeMbl 6aaHCHBIX MOAY-IATOPOB. OCOOEHHOCTH YCU/IEHUS] CUTHAIOB C
OBII. Metoabl ¢GopMHpOBaHHS CUTHA/JIOB C YaCTOTHOW U (pa30-BOM MOAY/sIMel, CxeMbl U HUX
CpaBHUTe/IbHble XapaKTepuCTUKW. KBajparypHas Moaynsauus. AMIUIATYZHO-(a30Bas MaHUIYJISALMS.
Ludpossie MeToabl mMoxynsuuy B PIInY cucrem paguo-cesasu u paguofoctyna: QAM-N, COFDM,
GMSK wu gp.

3.10 TembI J0K/13/10B
Pacuét ycunuTesiss MOILIHOCTH B peXXUMe C OTCEYKOM KOJIIEKTOPHOTO TOKa
CocraB/eHre IPUHLIUITAATBLHON CXeMBI
— Odopmenue oTuéTta

3.11 Dk3aMeHalMOHHBIE BONPOCHI

— 1. CTpyKTypHas cxemMa ¥ OCHOBHbIe IlapaMeTphl Ilepe/iaTurKa C aMIUTMTYAHON MoAyssLuen 2.
CTpykTypHasi cxemMa OCHOBHbIe TNapaMmeTphl IepejaTuvMKa C 4acTOTHOM Moayssauuent 3. CTpyKTypHas
CXema TeHepaTopa C BHeIIHWUM B030OykgeHveM. Ha3HaueHue 1iereii corna-coBaHusi 4. TpaH3WMCTODHBIM
reHepaTop C BHEIIIHUM BO30Yy)X/eHUEeM B PeXHUMe C OTCEYKOW KOJIIEKTOPHOrO TOKa. ONTHMasbHbIe YTJIbI
oTceukd 5. BasaHC MOIIHOCTel B BBIXOJHOM IIelM TeHepaTopa C BHeITHUM Bo30yxzaeHueMm 6. bamaHc
MOIIIHOCTEH BO BXO/HOH LIeTIM FeHepaTopa C BHELTHUM B0o30ykaeHueM. Llernb aB-ToMaTryeckoro 6a30Boro
cMerieHust 7. JJuHaMUYecKre XapaKTepUCTUKM TeHepaTropa C BHEIIHUM B030yzaeHueM 8. Pexumbl
paboTel TeHepatopa € BHemHUM Bo30OykaeHueMm. 9. [IMHaMUYyecKWe XapaKTePUCTHUKU IS
He/IOHANpsDKeHHOI0, KPUTUUYECKOr0 U IlepeHalpsi-)KeHHOIO0 peXXUMMOB TreHepaTtopa C BHEILIHUM
B030Oy>kaenuem 10. Harpy3ouHble XapaKTepUCTHKH TeHepaTopa C BHelIHUM BO30OyxaeHuem 11.
3aBUCUMOCTM aMIUIMTY[bl TIepeMEeHHOIO HalpsykeHWsT Ha KOJ/UIeKTOpe M IepBOM  rapMO-HUKU
KOJ/UIEKTOPHOTO TOKAa OT BeJMUMHBbI COINpPOTUB/IEHHs KOJJIEKTOPHOW Harpy3ku 12. 3aBUCHMMOCTH
MOLHOCTEe OT BeJIMUYMHBI COMPOTUB/IEHUS KOIJIEKTOPHOU Harpys3ku 13. HacTpoeuHble XxapakTepUCTHKU
I'BB 14. BiausHue nuTarolux HanpsbkeHMd Ha pexum ['BB. 15. Cratvueckve MOAY/sLIMOHHbIE
XapaKTepUCTUKUA TPHU 0a30BOM M KO/IEKTOpHOW Momyns-iuu 16. KoadduimeHT mose3Horo aedcTBUs
koHTypa 17. Ko3dduimeHT 1Conb30BaHusl KOIJIEKTOPHOTO HarpsbkeHUs] B KPUTHYeCKOM pexkume. 18.
[Tpermy1iecTBa ¥ HeJOCTaTKX pe)KMMa TPaH3UCTOpa C OTCEYKOM KOJIJIEKTOPHOTO TOKAa IO CPaBHEHHIO C
MMHENHbIM pe>kuMoM. 19. OcHOBHble TpeOOBaHUSI K KOHTYPY B KOJUIEKTOPHOMW ILielMd TPaH3WUCTOpa.
OcHoBHble napameTpsl KOHTypa. 20. Hapucyiite cornacoBaHHble 110 (ase UMITy/IbChI KOJIZIEKTOPHOTO TOKa
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Y HarnpsDKeHUsl Ha KOJUIEKTOpe B PeXKMMe yTpPOeHWs uacToThl. Kak BiusieT JOOPOTHOCTH KOHTypa Ha
(hopMy Ko//IeKTOpHOTO HarpsbkeHUs1? 21. PacueT 371eMeHTOB Liereid MMTaHusl ¥ CMeIlleHHsl B TeHepaTope C
BHEIIHUM B030yxgeHrieM 22. OcHoBHble TpeboBaHusi K 1iernsiMm cornacoBanus (LIC). 23. YactuuHoe
BKJ/IIOUEHHEe KOHTYpa B KOJ/UIEKTOPHYIO Lielb TpaH3ucTopa 24. CxeMbl CBSI3M KOHTypa C Harpyskou. 25. I'-
obpa3nble u [1-o0pa3Hble 1ieny coryiacoBaHus 26. OUAbTpaIUs BBICIIMX TAPMOHUK B BBIXOHBIX 1ETISIX
comiacoBaHus. 27. TpaH3UCTOPHbIe YMHOXUTe/IX 4acToThl 28. IlapasienbHoe U [ByXTaKTHOE BK/IHOUeHHe
aKTUBHBIX 371eMeHTOB 29. MocToBble cxeMbl ciokeHUst MorjHocTeid 30. YcioBusi camoBO30yXeHusT U
CTaL[MOHAPHOI'0 peXkuMa aBTOreHepaTopoB 31. DKBHBa/IeHTHblE TPEXTOUEUYHbIe CXeMbl aBTOreHepaTopoOB
32. CrabunbHOCTh YacToThl aBTOreHepatopoB 33. KBapiieBasi cTabuiv3aliysi 4aCTOThl aBTOT€HEpaToOpOB
34. TlaccuBHbBIEe cHUHTe3aTopbl (MeToZ, MpsiMoro cuHTe3a dactor) 35. CuHTe3aTtopbl C (pa3oBOM
aBTOMO/ACTPOMKOM 4YacTOThl (KOCBeHHbIM Meton) 36. basoBasi Mopynsaums cmelneHuemM. @Popma
KOJUIEKTOPHOT'O HarpshKeHUs 3a MepUuoj, Mo-Ayaupyolero curdana. KosgouiyeHT nonesHoro elcTBUS.
37. KomnekropHas mopynsaiusa. dopma KO/IJIEKTOPHOIO HalpspKeHUs 3a Iepuoj, MOAY/IU-PYIOLLero
curHana. Kosgouiuent nonesHoro ferictBusi. 38. OpgHononocHass MoAyasiusi. OUIBTPOBBIA MeTO[,.
Metop, moBTOpHOU OasmaHcHOM Mony-msiiyu 39. OpHomosiocHass MoAysisius. Pa30KOMITeHCAITMOHHBIN
MeTog, 40. IIpsimble MeTOZbI YacTOTHOW MoAynsiuu 41. KocBeHHble MeTO/bl YaCTOTHOM MOAY/SLMU. 42.
KBagpatypHasi mopaysnsiiust 43. CxeMbl GanmaHCHBIX MOAyasSTOpoB 44. OcoOeHHOCTU TeeBU3MOHHBIX
repelaTYNKoB

3.12 TeMbI KOHTPOJIBHBIX PadoT

— 1. Beibop u 0o60cHOBaHMe (PyHKLIMOHATBLHOW CXeMbI MepesiaTunka. 2. OHepreTuyeCcKuii pacuéT
KaCKa/loB YCW/IeHUs] MOILHOCTHU. 3. PacuéT 1jenel cornacoBaHusl.

3.13 Bonpocs! suddepeHIUPOBaHHOrO 3aUeTa
— [Mud. 3auéT He nipeyCMOTPeH

3.14 TeMbI pacyeTHBIX padoT
— 1. Pacuét ycunutesns MOIIHOCTA B peXUMe C OTCEYKOW KOJ/UIEKTOPHOrO ToOKa. 2. Pacuér
TIPUHLIMIHMAIBHOW CXeMbl aBToreHepartopa. 3. PacuéT kKackajla C aMIUIMTYAHOM MOZAy/sLeld, pacuéT
CTaTUUeCKOW MOAYJISILIMOHHOM XapaKTePUCTUKU U 37IEMEHTOB CXeMbl MOAY/ISTOPA.

3.15 Tembl 1a00paTopHBIX padoT
— Teneparopsl ¢ BHemHUM B030yxzeHueMm (I'BB) B pe)kuMe C OTCEUKOW KOJUIEKTOPHOTO TOKa
Harpy3souHnsie xapakrepuctuku I'BB
— Hactpoeunsle xapakrepuctuku I'BB
— MHccnepoBanue TpEXTOUEUYHBIX CXeM aBTOreHepatopoB lMcciieoBaHue CxeM KBaplieBbIX
aBTOreHepaTopoB
— MHccnenosanue cxeM MOJY/ISATOPOB

4 MeTtognueckye MaTepHaJibl
Ins obecrieuenust mpoiiecca oOyueHHst W peIieHus 3a/au 00yUyeHUsl UCTIONb3YIOTCS CIEAYIOIIHe
MarepHuaIbl:
— MeTOAWYeCKHe MaTepuasbl, OMNpEAeSAIOIIMe TPOLeAyPbl OLIEHWUBAHUS 3HAHWN, YMEHWH,
HAaBBIKOB M (W/IM) OIbITA [eATe/bHOCTH, XapaKTepU3YHOIUX 3Tarbl (OP-MHPOBaHUS KOMITETEHIHH,
COIIacHO . 12 paboueii IpOrpamMMBI.

4.1. OcHoBHas /MTEparypa
1. 1. Papuonepenatoiiye ycrpoiictBa: Yue6HUK /s By30B / [loz pen. B.B. IlaxrunbjasHa. — 3-e
u3z., mepepab. u gor. — M.: Paguo u cBsizb, 2003. — 560 c. (Hamuune B 6ubmoreke TYCYP - 136 3k3.)

4.2. lonoHMTe/IbHAA IMTeparypa
1. 2. Oertsaps I.A. YctpoticTBa reHeprpoBaHUsi ¥ (POPMUPOBAHUS CUTHAMOB: YueOHUK. — HI'TY,
2005, vacts 1, 480 c. (31), yacts 2, 548 c. (Hamune B 6uboTeke TYCYP - 31 3K3.)

4.3. Obsi3aTe/bHBIE yYe0HO-MeToAHYeCKHe IT0Co0us
1. 1. Wnmeun A.I, bopagyc A.[., Kazanuer I'/l., TlopoxoBHuueHko A.M. YcTpoiicTBa
(hopMrpoBaHus CUTHAIOB: Y4eOHOe MeTouueckoe rocobue. — Tomck: kKadeapa TY, TYCYP, 2012. — 142
c. [DnekTpoHHbIM pecypc]. - http://tu.tusur.ru/upload/posobia/b9.doc
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2. A.Jl. bopayc. PykoBOACTBO [jii BBHITIONIHEHWS J1abOpaTOpHbIX paboT 10  Kypcy
«YCTPOVMICTBA ®OPMUPOBAHMA I TEHEPUPOBAHUS CUTHAJIOB». — Tomck: kKadeznpa TV,
TYCYP, 2012. — 46 c. [DnekTpoHHbIi pecypc]. - http://tu.tusur.ru/upload/posobia/b16.doc

3. 3 A.I. bopayc, I'I. Ka3anues, A.I. npuH. MeToanueckoe Tocobue IO TMpaKTHYeCKUM
3aHATUSM W TIPOBEPOYHbIE TeCThbl MO JUCLUIUIMHE «YCTPOMCTBa reHepyupoBaHHs U (OPMUPOBaHUS
curHasioB». — Tomck: kadempa TV, TYCYP, 2012. - 44 c. [DOneKTpoHHBIM pecypc]. -
http://tu.tusur.ru/upload/posobia/b15.doc

4.4. Pecypcel cetu IHTepHeT

4.4. Ba3bl JaHHBIX, TH(POPMAI[HOHHO CIIPABOYHbIE M MOMCKOBBIE CHCTEeMbI
1. 0000
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