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, 6

YueOHbIi 1i71aH Habopa 2016 roga

PacripezsienieHre pabodero BpeMeHH

Ne Buzibl yueOHOM IeATebHOCTU 5 cemecTp 6 cemecTp Bcero EvHunpbl
1 |Jlekuuu 26 16 42 YacoB
2 | Ilpaktnueckue 3aHATUS 18 10 28 4yacoB
3 |JlabopatopHbie pabOThI 20 20 YyacoB
4 | Bcero ayIJUTOpHbIX 3aHSATUI 64 26 90 4yacoB
5 |CamocTosiTesibHast pabora 44 46 90 yacoB
6 | Bcero (6e3 5k3ameHa) 108 72 180 YyacoB
7 | OO1jasi TPyj0eMKOCTb 108 72 180 yacoB
3.0 2.0 5.0 3.E

OuddepeHLiipoBaHHbIH 3a4eT: 5 ceMecTp
3auet: 6 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
HOuctunuHa «Payonepesaroiiiyie yCTpoCTBa CUCTeM paJuoCBsi3v U paguogoctymna» (b1.B.0O.6
) oTHOCUTCA K 610Ky 1 (BapraTHBHasi UacThb).
[TpepiiecTByrOIMMY  AUCLMIVIMHAMY,  (DOPMUPYIOLMMHM  HadajbHble 3HaHUS, SIBISIOTCA
cenyrolye tUcHUnInHbl: CUrHasbl 371eKTpocBs3y, CXeMOoTeXHHKA TelleKOMMYHHKALMOHHBIX YCTPOMCTB.
[TocnepyomwymMy AUCLIAIIMHAMU  SIB/ISIIOTCA:  IIporpammHo-annapatHsle cpefcrtBa cBsisd, Certu
CBSI3U U CUCTeMbI KOMMYTal[uK, TexHruyeckKasi 3aluTa MHGOPMAaLIMHU B CeTSIX U CUCTeMax CBSI3U.

3. TpeboBaHusA K pe3y/jbTaramM 0CBOEHHs JUCIUII/THHBI

[Mporiecc u3yueHUs JUCLIMIUIMHBI HarpaB/ieH Ha (OpMUPOBaHKE CJIelyIOIMX KOMITEeTeHL1ii:

— [IIK-9 ymeHuem T0IpOBOJUTH pacyeTbl IO TIPOEKTYy CeTel, COOpY)XeHWH U Cpe/CTB
VH(POKOMMYHHKAL[UI1 B COOTBETCTBUM C TeXHWYECKMM 3aJjlaHMeM C HCIO/Ib30BaHUEM KaK CTaHJApTHBIX
MeTO/IOB, TIPUEMOB U CPeJCTB aBTOMaTU3alliy IPOEKTHMPOBAHMS, TaK U CaMOCTOSITe/IbHO CO3/aBaeMbIX
OpUTr'MHA/IbHBIX IIPOrpPamm;

— TIK-15 ymeHuem pa3pabatbiBaTh U O(OPMJISATH Pa3IMYHYI0 TIPOEKTHYIO U TeXHHUECKYIO
[OKyMEHTaLI0;

B pe3sysbraTte usyueHus JUCLIIUIVHBI CTYEHT JO/DKeH:

— 3HaThb °* MeToAbl TpoekTuMpoBaHusi cereli U PYCPUP B COOTBeTCTBMM C TeXHHWYECKUM
3ajlaHyeM, MpaBuiaa O(OpM/IEeHHsI TPOEKTHOW M TeXHUUeCKOM [OKYMeHTal[uu IpU MpPOeKTHPOBaHUU
PYCPuP (ITK-9 I1K-15), * 0CHOBHbIe IPUHLUIIBLI FeHepUPOBaHUs, (POPMUPOBAHUS U YCUIEHHS MOLIIHOCTH
paJMOCHTHA/IOB TIPU COBPeMeHHbIX LU(POBBIX MeToJaX MOAY/SALMH, HUCIO0/Nb3yeMbIX B CHUCTEMax
pPaZMoCBsA3M W pajyofoCTyrna, MeTOAbl pacyéra OCHOBHBIX KaCKa/JloB pajuoIiepesaTYukoB C
VICII0/Ib30BaHMEM KaK CTaHJapTHBIX METOZO0B, IIPUEMOB U CPe/ICTB aBTOMAaTU3aL{y IIPOEKTUPOBaHUs, TaK
Y CAMOCTOSITEJILHO CO37laBaeMblx opuruHanbHbIX (ITK-9);

— yMeThb ° IPOBOJUTHL pacyeTbl OCHOBHBIX KackasoB PYCPHP B COOTBeTCTBUYM C TeXHHUYECKUM
3a/laHieM C WCIIO/Ib30BaHVMEM KakK CTaHZApTHbIX MeTOZO0B, IIPUEMOB M CPeACTB aBTOMAaTM3aluu
NIPOEKTUPOBAHUS, TaK M CAMOCTOSITEJIbHO cCoO37laBaeMbix opurvHanbHbIX (ITK-9); ¢ pa3pabareiBath U
Oo(OpMJIAITh pa3/IMyHy0 TPOEKTHYH) M TeXHUUYECKYH [JOKyMeHTalWi0 NMpu mnpoektvpoBaHuu PYCPuP
(TIK-15);

— BJAJeTb ° HaBblKaMHU I[IPOEKTHUPOBAHUA OT/e/bHBIX KacKaJoB pajuorepesaTdukoB U
o(opM/IeHUs1 CTPYKTYPHBIX, (YHKLUOHA/bHbIX M IPUHLMIIMAIBHBIX CXeM pajuonepejaroiiei
anmapatyps! (I1K-9, ITK-15).

4. O0beM ANCHMIIMHBI M BUABI YU4e0HOM padoThI
OO1iast TPYAOEMKOCTh JUCLIMIUTMHBI COCTaB/sseT 5.0 3aueTHbIX eJWHMIILI U TIpe[CTaB/ieHa B
Tabmumne 4.1.
Tabsmuria 4.1 — Tpy0eMKOCTb AUCIUTTAHBI

Bujibl yueOHO¥ /1esITeTbHOCTH Bcero uacos CemecTpsl
5 cemecTp 6 cemecTp
AynuTopHbIe 3aHATHS (BCETO) 90 64 26
Jlekuym 42 26 16
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[TpakTryeckue 3aHATHS 28 18 10
JlabopatopHble pabOThbI 20 20
CamocrosiTenbHasi paboTa (Bcero) 90 44 46
BrinosiHeHWe UHIUBUYaIbHBIX 3a/laHAN 17 17

OdopmiieHre 0TYETOB 10 J1Tab0paTOPHBIM 20 20

pabotam

ITpopaboTKa JIEKIJMOHHOTO MaTeprasa 11 7 4
[ToaroToBka K nNpakTUYeCKUM 3aHATHUSM, 42 42
ceMyHapam

Bcero (6e3 sk3ameHa) 180 108 72
OO11ast TPyJ0eMKOCTh U 180 108 72
3aueTHble EqvHULIBI 5.0 3.0 2.0

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3jenbl JMCHUIIMHBI 1 BU/IbI 3aHATUHMN
Pa3fenbl AUCLUTIIMHBI ¥ BU/IBI 3aHATHM TIPUBeIeHbI B Tabmmile 5.1.
Tabsuria 5.1 — Pa3zenbl AUCIUIUTAHBI U BUZBI 3aHATUN

. . @
© _
= g w | B 3 E
E w @ = g qg" 5 =l
Ha3BaHus pa3ziesioB JUCLUTIIMHBI g % é § g § § %
= £ g 0§33 &S
c s g | me | §&¢8
I, =} S
o [t %
= = S
5 cemecTtp
1 OcHoBHBIe TeXHHUUeCKHe TToKa3aTe/u U 2 0 0 2 4 I1K-15, IIK-9
(yHKIMOHATbHbIE CXeMbl
pajivonepearoluX YCTPOHCTB.
2 T'eHepaTopbl C BHELIHUM 6 18 6 23 53 |IIK-15, TTK-9
B030yxzeHuem (I'BB).
3 Llenu Me)KKacKaJHOU CBS3U U 6 0 4 6 16  |IIK-15, [TIK-9
BBIXO/IHbIE KOjle0aTe/TbHble CUCTEMBI
4 ABtoreHepatopbl. CHHTe3aTOpbI YaCTOT. 8 0 6 8 22  |TIK-15, IIK-9
Bo36yguTenu PYCPuP.
5 Mopynsauus 4 0 4 5 13 | TIK-15, IIK-9
Ntoro 3a cemecTp 26 18 20 44 108
6 cemecTp
6 MeTo/ bl MOAY/IALIMU B COBPEMEHHBIX 12 6 0 13 31 |IIK-15, IIK-9
PYCPuP
7 Pa3BuTHE COBpEMEHHBIX TeXHOIOTHI 4 4 0 33 41  |TIK-15, TTK-9
PYCPuP
Wroro 3a cemecTp 16 10 0 46 72
Ntoro 42 28 20 90 180
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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/iesioB 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/Iioriepe1atoInx
YCTPOUCTB.

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 XapaKTepUCTUKN
pasgrocurHanoB. @opmMupoBaHUe
MO/ly/TMPOBaHHbIX paZiu0CUTHAIOB.

TIK-15,
TIK-9
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CraTuueckue MOAY/ISILIUOHHBIE
XapaKTepUCTUKUA. OCHOBHBIE
JHepreTUUeCcKUe roKa3aTe/d Kacka/ioB
TIPU MOJY/ISILIUN.

HToro

Nroro 3a cemectp

26

6 cemecTp

6 MeTo/b! MOAY/IALMY B
coBpeMeHHbIX PYCPuP

CxeMbl aMIJIMTYAHON MOAY/ISILIUY.
YcuneHnue MOZy/IMpOBaHHBIX CUTHAIOB.
JvHaMnueckue MOy ISILIMOHHbIE
XapakKTepUCTUKU. MeTozbl
(hopMHpOBaHUsI CUTHA/IOB C OZJHOM
6okoBoii mosocoii yactot (OBIT).
OcCHOBHBIE 3/1IeMeHTbI YCTPOWCTB
dopmupoBanusi curdanos ¢ OBII.
OcobeHHOCTH YCUIeHHUS] CUTHAJIOB C
OBII. MeTozbl HhOPMUPOBAHKSI CUTHA/IOB
C YacTOTHOM U (ha30BOM MOAYIsILMeH,
CXeMbl U UX CPaBHUTEJIbHbIE
XapakTepucTUKu. KBaspaTtypHas
MOAY/ISALUS. AMIUTUTY{HO-(a3oBast
Manunynsiys. udpossie MeTozbl
mopyasiumu B PIIY cucrem paguocBsizu
u paguopocrymna: QAM-N, COFDM,
GMSK u gp.

12

HToro

12

[IK-15,
ITK-9

7 Pa3BUTHE COBPEMEHHBIX
TexHosiorui PYCPuP

Crierjudvika paboThbl ycunuresniei
MoHocty npyu OFDM-curnanax. Ilytu
TOBBILLIEHUS] SHEPreTUYeCcKor

3¢ deKTUBHOCTH yCUIUTEIeN MOIIIHOCTH
MHOI0YaCTOTHBIX cUrHanoB Turna OFDM.
CucreMsbl aBTOperyJMpoBaHusl MOLLHOCTU
B PI11Y mMobuibHOM cBsizu. KoMmriekcHast
MUKpoMUHHUaTopusatus PIInY B
COOTBETCTBUM C Jja/IbHENIIIUM pa3BUTHEM
PYCMC

HNToro

4

TTK-15,
TIK-9

Wroro 3a cemecTp

16

HToro

42

5.3. Pa3pensl AMCHMILVIMHBI ¥ MeXX/JUCHUIUIHHAPHBIE CBSA3H C 00eCrneurBaIUMHU (Mpe/bIAyIMH)

U obecreunBaeMbIMH (MOC/IeYIOIAMH) JUCHHUIUTHHAMHA

Pa:«y:;enm AUCOUIVIMHBL 1 MEXIUCHUIVIMHAPHBIE CBA3U C O6€CH€‘JI/IBaI-OLLH/IMI/I (Hpe,l[bI,ELYLLH/IMI/I) n

obecrieuriBaeMbIMU (TTOC/IIYIOIIMMU) JUCLITTMHAMHU TIPe/ICTaB/eHbI B Tabuile 5.3.

Tabnuiia 5.3 - Pa3genb! AUCLUATIIMHBI M MEXKUCIMIIMHAPHBIE CBSI3U

HammeHoBaHMe AUCHUITINH

Ne pa3zenioB faHHOMN AWCLUIUTHAHBI, [7isi KOTOPBIX HE00X0IUMO
u3yueHre 00eCrieuyrBaroIuX U 00eCreunBaeMbIX AUCIIUTUIAH

1 2 3 4 5

6

7

[pepiecTBytoOLLMEe JUCLUATITUHBI
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1 CurHasnsl 3/1eKTPOCBSI3U + + +

2 CxeMOTexXHUKa
Te/J1eKOMMYHUKAIIMOHHBIX + + + +
YCTPOWCTB

[Mocneaytoliyie AUCLUATIIMHBI

1 IlporpammHo-anmnapaTHble

+ + + + +
CpeZiCTBa CBSI3U
2 CeTH CBS3U U CHUCTEeMBbI 4
KOMMYTaLu1
3 TexHuueckasi 3amura
vH(bOpMaI[1K B CETAX U CUCTeMax +

CBA3U

5.4. CooTBeTCTBHE KOMIIETeHI|UM, (JopMHUpPyeMbIX NPU H3yUeHUH JUCHMILUIUHBI, 1 BU/I0B 3aHATHIN
CooTBeTCTBYE KOMITeTeHI[MM, (OpMUPYyeMbIX TP WU3yYeHUU [OUCLUIUIMHBI, U BUJOB 3aHSATHUN
TIpe/ICTaB/IeHo B Tabmmiie 5.4

Tabma 5.4 — CooTBeTCTBHe KOMIIETeHIIMHA W BHOB 3aHATHM, (OPMUDYEMBIX IIPU W3yUeHUH
VICLIUTI/TUHBI
Bunp! 3aHATHI
= = £
= = o
= &= =) O
& o
= T 'S a.
= = a o
T oA )
g = Y g T
5 =2 S 3 o @OpMBI KOHTPOJIS
= 2 s = 5
= v o =
S = = (= &=
N4 S © o
E a, =1
2 ) Q
© O @]
5 - 5
@)
ITK-9 + + + + KoHTposnbHas paboTa,

HomaiuHee 3azanue, Otuet
10 UHUBUAYaTbHOMY
3a/laHu10, JK3aMeH,
KoHcriekT camMornogroToBky,
3ammTa oTyeta, ITpoBepka
KOHTPOJIbHBIX PaboT,
CobecenoBanue, OTueT 10
naboparopHoii pabote,
Ornpoc Ha 3aHATUSIX, 3ayerT,
BeicTtynienue (goknan) Ha
3aHATHH, PacueTHasi pabora,
Tect, OTyer 1o KypcoBou
pabore, Pecdepar,
IuddepeHLipoBaHHbII
3ayeT
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IMK-15 + + + + 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,
Tect, OTyeT 10 KypcoBoi
pabore, Pedepar,
OuddepeH1MpoBaHHbIN
3ayer

6. InTepaKkTUBHBIE MeTOABI M (OpMBI OpraHu3aIuy 00yJyeHHs
He npenycmotpeno PYII

7. JTabopaTopHbIie paboThI
HanmeHoBaHue 1abopaTopHbIx paboT rpuBesieHo B Tabmmie 7.1.
Tabnuna 7. 1 — HaumeHoBaHHe 1ab0opaTOpHBIX paboT

3 i
3 = =
= >
= o o
HasBanus pasgenos HaumenoBanue nabopaTopHbix paboT 2 =5
s | i
2 o g
= S}
5 cemecTtp
2 I'eHepartopel C BHELLHUM ['eHepaToOpbI C BHEIIIHUM BO30Y>KIeHHEeM 6 [IK-15,
B030yxaeHrem (I'BB). ('BB) B pexxuime C OTCEUKOU IMK-9
KOJIJIEKTOPHOTO ToKaHarpy3ouHsle
xapakrepuctuku ['BB
Ntoro 6
3 e Me>KKacKaZHOU CBSI3U U Hactpoeunsie xapakrepuctvky ['BB 4 ITK-15,
BBIXO/IHbIE KOjle0aTeIbHble CUCTEMBI HToro 4 [1K-9
4 Atoreneparopsl. CHUHTe3aTopbl WccnenoBanue TpEXTOUEUHBIX CXeM 6 ITK-15,
yactoT. Bo3byaurem PYCPuP. aBToreHepartoposlicciiefoBaHue cxem [1K-9
KBapLIEBbIX aBTOr€HepPaToOpOB
Utoro
5 Mopynsuus Wccnenosanue cxem MoAy/ISTOPOB 4 ITK-15,
HWToro TIK=9
Wroro 3a cemecTp 20
Ntoro 20

8. [TpakTHuecKue 3aHATHS (CeMHUHAPHI)
HanMeHOBaHVe MpaKTHUeCKUX 3aHATHH (CEMHHApOB) MPUBeeHO B Tabsuie 8.1.
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Tabmurja 8. 1 — HanmeHoBaHMe MPaKTHYeCKUX 3aHATHMN (CeMUHApPOB)

Hassanus paszenos

HavmeHoBaHMe TIpaKTUUe CKUX 3aHATHH
(cemuHapoB)

Tpyn0eMKOCTb,
q

dopmMupyeMbie
KOMITeTeHLIUU

5 cemecTp

2 T'eHepaTopbl C BHELITHUM
B030yxzenuem (I'BB).

1 Bribop 1 o60CcHOBaHMe
(byHKIMOHATBHOW CXeMbl Tiepe/jaTurKa.
Bb160p aKTUBHBIX 3/1eMEHTOB2
OHepreTUueCKUi pacuéT KacKa/loB
yCcuieHus1 MOLIHOCTU. 3 PacuéT uenei
cornacoBadusi4 Beibop u pacuér
MIPUHLIUIIHAATBHON CXeMBI
aBToreHeparopab Pacuét kackaza ¢
aMIIIUTYIHON Moay/isiteld. Pacuér
CTaTU4eCKOW MOAYJIALIMOHHON
XapaKTepUCTUKU. PacyéTt 31eMeHTOB
cxeMbl IU(PoBOTO MOAysATOPa.6 BBIOOD
1 obocHOBaHue criocoba GopMHUPOBaHUS
pabourx yacToT U TpeOyeMbIX BU/IOB
paboTsl niepeaTurika7 Pacuét ckopoctu
riepejjauul JAHHBIX TIPU Pa3/IMUHBIX
MeTOoZ,aX MOJY/SLIUU U
MOMEeX0yCTOMUMBOTO KOJUPOBaHUSI

—_
e}

Ntoro

18

[IK-15,
[TK-9

Wroro 3a cemecTp

18

6 cemecTp

6 MeTozb! MOAYIALMY B
coBpeMeHHbIX PYCPuP

PacuéT Kackaza c aMIIUTY[HOU
MoayssLen. PacuéTt ctatnueckou
MO/Y/ISIJUOHHOUW XapaKTepPUCTUKH.
PacuéT 3/1eMeHTOB CcxeMbI LI1(POBOTro
MOJy/ISITOpA.

Htoro

[IK-15,
[TK-9

7 Pa3BUTHE COBPEMEHHBIX
texHonoruii PY CPuP

Br160p 1 060cHOBaHMe criocoba
dbopmMupoBaHusi pabourx YacToT U
TpeOyeMbIX BUIOB PabOThI
nepesiaTukaPacuéT CKopoCTH mepejaun
JTAHHBIX TIPY Pa3/TUUHBIX METOAAX
MOJYJISILIUU U TIOMEX0YCTOHUHUBOTO
KOZIMPOBaHUs

HToro

4

[TK-15,
[TK-9

Wroro 3a cemecTp

10

HNroro

28

9. CamocrosiTesibHast padoTa

Busibl camocTosiTesbHOM paboThI, TPYAOEMKOCTb U (hOpMUpyeMble KOMIIeTEeHLIMH TIPe/[CTaB/IeHbI B

Tabmmre 9.1.
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Tabmuua 9.1 - Busiel camocTosiTenbHOM paboThl, TPYJ0eMKOCTb U (pOpMHUpyeMble KOMITeTEeHLIUH

3 [<5)
2 Z s
s | &%
Buabl camocTosTenbHOM = > O
Ha3saHus paszenos s =y @DopMBI KOHTPOJIA
paboTel g g g
S =
S =
~ o 2
= S
5 cemecTp
1 OcHoBHbIe TexHUueckue | [TpopaboTka JIeKIOHHOTO 2 [TK-15, LomarrHee 3amanue,
roKasaresu u Marepuasa [TK-9 Ornpoc Ha 3aHATUAX
(yHKLMOHabHbIE CXeMBbI Vitoro 2
pasorepearoIux
YCTPOMCTB.
2 lenepatopsl ¢ BHelHUM | OdopmiieHre OTYEeTOB 110 6 |IIK-15, BeicTyniienue (goknan) Ha
B030yxzeHuem (I'BB). nabopatopHbIM paboTam [K-9 3aHsTHH, [lomallHee
BrinonHeHue 17 3a%aHHe’ Oqu T ng
. TOPHOM T
WH/VBU/lya/IbHBIX 3a/laHAN /1abOpaTOpHOM paboTe,
[IpoBepka KOHTPOIBHBIX
Wroro 23 pabot, CobecemoBaHue,
Tect
3 e Me)KKacKaJHOM ITpopaboTKa JIeKIMOHHOTO 2 ITK-15, Onpoc Ha 3aHATHSIX,
CBSI34 U BBIXOJHbIE Marepuasa [1K-9 OrtueT 1o 1abopaTopHOM
KostebaresibHbIe CUCTEeMBI OdOpM/IEHHe OTYETOR 110 4 gaGOTe, PaCCq6eTHaﬂ pabora,
T. BaHU
nabopaTopHbIM paboTam eepar, Cobecepopane,
OK3aMeH
HToro 6
4 ABTOreHeparopsl. [TpopaboTKa eKIIMOHHOTO [TK-15, JomaiiiHee 3azianue,
CuHTe3aTopsl 4acToT. Marepuasa ITIK-9 3awura otyera, KoHcrekr
urenu PYCPuP. MOTIOATOTOBKH
Bosbypurem PYC OdopmiieHre 0TUETOB TI0 6 Ic(a OTOATOTO é
OHTpOJIbHAas pabota
nabopaTtopHbIM paboTam p p ’
Otuer 1o
Wtoro 8 VH/VBU/1yalIbHOMY
3agaHuto, OTyeT 1o
nabopatopHoii pabore,
Tect
5 Mopynsuus ITpopaboTKa JeKIIMOHHOTO 1 |TIK-15, [omariiiHee 3azianue,
Marepua’sa ITK-9 3aiura oT4eTa,
KoHnTponbHas T
OdopmeHue O0TUETOB T10 4 OO ponbHast paGora,
naboparopHbIM paboTam TpOC Ha 3aHATUAX,
Ortuer 10 y1labopaTopHOM
Wtoro 5 pabore, Pecdepar, Tecr,
OK3aMeH
Nroro 3a cemecTp 44
6 cemecTp
6 Metoge! moaynsauuu B | [logroroska K 10 |TIK-15, BeicTtynienue (goknan) Ha
coBpemeHHbIX PYCPuP [IPaKTUYECKUM 3aHATUIM, [TK-9 3aHATUY, [JomalliHee
CceMUHapam 3aj/laHue, 3aueT, 3alura
Tueta, KOHTpO/IbHAsA
ITpopaboTKa JIeKIMOHHOTO 3 0 6e & OO Po/bHa
abora, Otuet no
Marepuana p ’
WH/IUBU/ya/IbHOMY
Ntoro 13

3ajjaHuto, Pedepar
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7 Pa3Butue coBpeMeHHbIX |[loAroTroBka kK 32 |TIK-15, JomarirHee 3aanue, 3ayer,

TexHonoru PYCPuP [PaKTUYe CKUM 3aHATUSM, ITIK-9 3awura otyera, OTUeT 1o
ceMHHapaM KypCoBoOH pabore,

PacuetHas T

[TpopaboTKa JeKIIMOHHOTO 1 Ca% erHast pabora,
Marepuana obecezioBaHue
Utoro 33

Wtoro 3a cemecTp 46

Wtoro 90

9.1. Tembl MHAUBHUAYA/IBHBIX 3a/lAHUU

1. PacuéTt ycunuTesisi MOLLIHOCTU B PEXXUMe C OTCEUYKOM KO/IJIEKTOPHOTO TOKA
2. CocraBneHue NpYHLMINAIBHON CXeMbI
3. OdopmeHue oTuéTa

10. KypcoBasi padora (nmpoeKT)

He npegycmorpeno PYII

11. PeiiTuHrOBasi cucTeMa /i/isl OLeHKHU yCIIeBaeMOCTH CTY/leHTOB

11.1. ban/bHBIE OLEHKH AJISl 3/IEMEHTOB KOHTPOJIA
Tabmuua 11.1 — BajuibHble OLIEHKU i/l 3/IeMEHTOB KOHTPOJIS

CornacosaHa Ha noprane Ne 12237

. . MakcumanbHbIi
. MaxkcuManbHbIH MakcuManbHbIH
DieMeHThI yueOHOMH Oasu1 3a mepuop Bcero 3a
6amn Ha 1-yro KT c| ©Gan 3a mepuof,
JesITeTIbHOCTU Mexay 2KT u Ha cemecTp
Havasa cemMectpa | Mexay 1KT u 2KT
KOHel] ceMecTpa
5 cemecTp
BricTynienue (goknan) Ha 10 10 20
3aHATUH
Mg depeHLIMPOBaHHBIN 40 40
3aueT
Otuer 110 /1TabOpaTOPHOM 10 10 20
pabore
PacueTtHasi pabora 10 10
Tect 10 10
VToro Makcumym 3a 10 10 80 100
nepyo/,
Hapacraroym utorom 10 20 100 100
6 cemecTp
3auet 40 40
KonTposbHast pabora 10 20 30
Otuet no 10 10
VHVBUYaTbHOMY
3a[JlaHUI0
PacueTtHast pabota 20 20
WToro Mmakcumym 3a 10 90 100
nepyo/,
Hapacraroym utorom 0 10 100 100
12



11.2. ITepecuet 6a/1/10B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[Tepecuet 6asyI0B B OL|eHKU 3a KOHTPOJIbHbIE TOUKHU Tpe/icTaB/eH B Tabuie 11.2.
Tabsmura 11. 2 — ITepecueT 6asiyioB B OLIEHKHU 3a KOHTPOJIbHbBIE TOUKH

basnnbl Ha jaTy KOHTPOIBHOM TOUYKH Orenka

> 90% oT MaKCHUMaJIbHOM cymMMbI OasiioB Ha gary KT 5

Ot 70% 1o 89% ot MakcMMaJibHOM cyMMbI OasiioB Ha gary 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 TPAAMILIMOHHYIO U MEXX/YHAPO/JHYIO OLI€HKY
[TepecyeT cymMbl 0asijioB B TPAAMLIMOHHYIO U MEXKIYHAPOJHYIO OLIeHKY Ipe/CTaB/ieH B Tab/uiie
11.3.
Tabmuiia 11. 3 — [TepecueT cyMMbI 0a/IJIOB B TPAJAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY

WToroBast cymMmma 6asios,

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

3K3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/1uHO)
85-89 B (oueHn xopol11i0)

4 (xopo1Lo) (3auTeHo) 75 -84 C (xoporo)
70 -74
65 - 69 D (ynoBneTBOpUTEIbHO)

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

3aUTEeHO)

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

12.1. OcHoBHas /MTEparypa
1. Papuornepegaroiue ycrpoiictBa: YueOHUK /st By3oB / [og pen. B.B. IlaxrunpasHa. — 3-e
u3f., mepepab. u gor. — M.: Paguo u cBsizb, 2003. — 560 c. (Hanuune B 6ubmoreke TYCYP - 136 3k3.)

12.2. lono/siHUTe/IbHASA IUTEpPaTypa
1. [Hertsapp IA. YcTpoiicTBa reHepupoBaHUsl U (YOPMUPOBAHUSI CUTHA/MOB: YueOHUK. — HI'TY,
2005, vacts 1, 480 c. (Hammume B 6ubmoreke TYCYP - 31 3K3.)
2. [Hertsps I'A. YcrpoiicTBa reHepupoBaHust ¥ JOPMHUPOBaHMS CUTHAMOB: YuebHWK. — HI'TY,
2005, yactb 2, 548 c. (Hammure B 6ubmoreke TYCYP - 31 3K3.)

12.3 Yue0HO-MeTOAHUECKHE IT0CO0HA

12.3.1. O6sa3arebHbIE YUeOHO-MeTOHUECKHE M0CO0Hs

1. Wmeun AT, bopamyc A.[., Kazanue [I.[., IlopoxoBHuuenko A.M. YcTpoiicTBa
(hopMrpoBaHus CUTHAIOB: Y4eOHOe MeTouueckoe rocobue. — Tomck: kKadeapa TY, TYCYP, 2012. — 142
c. (nmo camocrosTensHOM pabore — pa3genst 1 — 5). [OnekrpoHHbIMt  pecypc]. -
http://192.168.210.1/upload/posobia/i4.doc

2. A.Jl. bopayc. PykoBOACTBO /i BBITIOJIHEHUS J1abOpaTOpHBIX paboT 10  Kypcy
«YCTPOVMCTBA ®OPMUPOBAHNA U TEHEPUPOBAHUS CUTHAJIOB». — Tomck: xadeznpa TV,
TYCYP, 2012. — 46 c. [DnekTpoHHbIM pecypc]. - http://tu.tusur.ru/upload/posobia/b16.doc

3. A. Bopayc, I'[]. Kasanues, A.I. VneuH. MeToguueckoe mocobue TO TMpaKTHYeCKUM
3aHSITUSIM W TIPOBEpOYHbIE TEeCThbl M0 JAWUCLUIUIMHE «YCTPOMCTBAa reHepupOBaHUs M (POPMUDPOBaHUs
curHanoB». — Tomck: kadegpa TV, TYCYP, 2012. — 44 ¢ [DnekTpoHHbI1 pecypc]. -
http://tu.tusur.ru/upload/posobia/b15.doc
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12.3.2 YueOHO-MeTOANMYECKHE TTOCO0UA AJIfA JIUI] C OTPAHNYEHHBIMH BO3MO)KHOCTSIMH 3/[0POBbSI

YuebGHO-MeTOAMYECKHE MaTepuasbl JIJIsi CAaMOCTOSTe/TbHOM U ayJUTOPHOM paboThl 00yuaromyxcs
W3 YKC/ia WHBAJU/IOB MPEAOCTaB/sIOTCA B (pOpMax, aalTUPOBAHHBIX K OTPAHUUEHUSIM UX 3/10pPOBbs U
BOCIIPUATHSL MH(OpMaLUK.

JIist id1y ¢ HapyLIeHUsIMM 3peHust:

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

- B IeyaTHOM (hopMe yBe/IMUeHHBIM HIPHU(TOM.

JIist id1 ¢ HapyLIeHUusIMM cJIyXa:

- B (hopMe 3/IeKTPOHHOTO IOKYMEHTa;

- B reyaTHOM (popme.

JI/ist i1 ¢ HapyLIeHUsIMHM OTNIOPHO-JBUraTe/IbHOI0 anmapara:

- B (hopMe 3/IeKTPOHHOTO JOKYMEHTa;

- B reyaTHOU (popme.

12.4. Pecypcwoi cetu UHTEepHeT

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

13. Marepua/ibHO-TeXHHYECKOe o0ecreueHre JUCIHIUTHHBI
13.1. O6uue TpeGoOBaHKs K MaTePHA/IbHO-TEXHHYECKOMY 00eCredeHUI0 JUCIUTUTHHBI

13.1.1. MaTepuabHO-TEXHHUECKOE 00ecreyeHue /s IEKIMOHHBIX 3aHATHH
[ mpoBefieHUs1 3aHATHN JIEKLMOHHOTO TWIIA, TPYMIMOBLIX U WHAWBUAYaJbHBIX KOHCY/bTaLUM,
TeKyIIlero KOHTPOJISi U TPOMEeXYTOUHOM aTTeCcTallud UCIIO/b3yeTcs yueOHasi ayAUuTOpHs, C KOJTMUeCTBOM
TI0Ca/IOYHBIX MECT He MeHee 22-24, 060py0BaHHasi JOCKOM U CTaHjapTHOUN yueOHOM Mebenbio. VimeroTcs
Har/isiiHbIe 1ocobus B BU/ie TIpe3eHTallyi 110 JIeKI[MOHHBIM pa3/enaM JUCIUIIAHEI.

13.1.2. MarepuanbHO-TeXHHUYECKOe o0ecneyeHue /sl IPAaKTHYECKUX 3aHATHI
[y TIpoBefieHUs] TIPAKTUYECKUX (CEMHHAPCKUX) 3aHSATHM WCIO/Ib3yeTCsl ydeOHasi ayAuTOpHs,
pacrioniokeHHas o azipecy 634034, Tomckast obactk, . ToMck, BepmmnuHa ynua, 1. 47, 2 3Tax, ayj.
215. CocraB obopyzmoBaHust: YueOHast Mebesnb; Jlocka MarHUTHO-MapKepHas - 1111T.;

13.1.3. Marepua/ibHO-TeXHHYECKOe obecrieueHue /ijis IabopaTopHbIX padoT
Ons  mpoBefeHWst  y1labOpaTOPHBIX  3aHATUMA ~ UCTO/Mb3yeTcs  yueOHO-UCCIefoBaTeNbCKast
BBIUMC/IATE/IbHAsE Jlaboparopusi, pacriosiokeHHast 1o afpecy 634034, Tomckas obnacts, . ToMck,
BepummauHa ymuia, g. 47, 2 stax, aya. 212. CoctaB obGopymoBaHus: YueOHas Mebesb, MAaKeThbl,
ocuusorpadbl

13.1.4. MaTepua/IbHO-TEXHHYeCKoe o0ecrieueHue /ijisi CaMoCTOsITe/IbHOH PadoThI
Ilnst camocTosITe/TbHOM PabO0ThI KCIIOB3yeTCss yueOHast ayguTOpus (KOMITbIOTEPHBIM KJlacc),
pacriosiokeHHass 1o azpecy 634034, r. Tomck, yn. Bepumnuna, 47, 1 srax, ayn. 126. Cocras
obopyznoBanusi: yuebHast Mmebenb; KoMITbIOTephI Kinacca He Hibke [IDBM INTEL Celeron D336 2.8T'Tw. -
4 mrt.; KommbtoTepbl TogkmoueHbl K ceti MHTEPHET u obecreunBarOT AOCTYI B 3/I€KTPOHHYIO
MH(pOpMaIMOHHO-00pa30BaTebHYI0 Cpe/ly YHUBEpCUTETa.

13.2. Marepua/IbHO-TeXHUUYECKOe o0ecreueHue JUCIUTUTHHBI JJIsl JIUI| C OTPAaHHYeHHBIMU
BO3MO)XXHOCTSAMM 3/J0POBbSI

OcBoenue gucHUIIIMHBI ujamu ¢ OB3 oCyliecTBsieTCS C UCIMOMb30BaHUEM CPeJICTB 00ydeHust
00I11ero U CreluaabHOTO Ha3HAUEHMS.

[lpu oOyyeHUM CTyIE€HTOB C HapyLIeHUsIMH CJIyXa TIPeAyCMOTPEHO WCIOIb30BaHUe
3BYKOYCW/IMBAIOLLlel anmnaparypbl, MYJbTUMEIUNHBIX CPEACTB W [JPYrMX TeXHUUEeCKHUX CpeZCTB
nipreMa/mepesiaun yueOHON MH(pOpMaIu B AOCTYIHBIX (popMax Ajisi CTYAEHTOB C HapyIIeHUsIMU CJTyXa,
MOOW/ILHOW CHCTeMbI OOyYeHUsI [jiss CTY[JEHTOB C WHBAIMJHOCTBIO, TOPTAaTUBHOM WHAYKI[MOHHOMW
cucTeMbl. YueOHasi ayJUTOpUs,, B KOTOPOM 00yuyaroTCsi CTy[eHThbl C HapyllleHWeM cjiyxXa, o0opymoBaHa
KOMIMBIOTEDHOW TEXHUKOM, ayJJMOTEXHUKOW, BUJEOTEXHUKOW, SJeKTPOHHOW [OCKOW, MY/JIbTUMEIUNHOMN
CUCTEMOH.
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[lpu obyueHHWH CTyIE€HTOB € HapyIIeHHSIMM 3PeHUAMH I[IPeAyCMOTPEHO WCIIONb30BaHHE B
NeKIIMOHHBIX U yueOHBIX ayIUTOPUSIX BO3MOXKHOCTH TIPOCMOTPA y/areHHbIX 00beKTOB (HarpuMep, TeKCTa
Ha [JOCKe W/Y CJ1aiifia Ha 3KpaHe) MpH MOMOIIY BUeOyBeInunTenel /17 yajieHHOro MpocMoTpa.

[Tpu 00yyeHHH CTYJEHTOB C HapyILIeHUSIMH ONOPHO-/BUraTe/IbHOrO anmapara HCIo/Ib3yHTCS
asbTepHaTHMBHbIe yCTPOMCTBA BBOZA MH(OPMAaLMM U [pyryve TexHUUecKue CpejCcTBa MpHeMma/repefadyut
yueOHOI MHGbOpPMAaLMK B JOCTYIHBIX (opMax AJisi CTYAeHTOB C HapylLIeHUsMU OTMOPHO-ABUraTebHOTO
anrapara, MOOM/IbHOM CHCTeMbI 00yUeHHUs A7Is1 JIFOZiel C MHBAIMJHOCTBIO.

14. ®oHj OLeHOYHBIX CPEACTB

14.1. OcHoBHbIe TpedoBaHuA K (GOH/Y OIeHOYHBIX CPEeACTB H MeTOANYECKHEe PeKOMeH/Jal[uH
@DOH/T OLIEHOYHBIX CPEeACTB M THUIOBble KOHTPOJIbHBIE 3aJlJaHUsl, WCIIO/Ib3yeMble [Js1 OLIeHKU
chOpMUPOBaHHOCTU M OCBOEHMS 3aKpeIUVIeHHbIX 3a JUCLUIUIMHOW KOMIIEeTeHLIW TMpH TpPOBeJeHUUN
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 Tabuile.

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

Kareropuu cTyzieHTOB

Bu/ibI JOMO/THUTETbHBIX OLIEHOUHBIX
CpefCTB

AIA CTYAE€HTOB C HHBA/IM/ITHOCTBHO

®dopMbI KOHTPOJISI ¥ OLIEHKH
pe3ysbTaTtoB 00yUeHust

C HapyLieHUsIMU
ciyxa

TecCTbl, MMCbMEHHBIE CAMOCTOSITE/TbHBIE
paboTkI, BOTIPOCHI K 3aYeTY,
KOHTPOJIbHBIE PAOOThI

[TperMy1iieCTBEHHO MMCbMEHHast
TIpoBepKa

C HapylieHUsIMU
3peHust

CobecezoBaHue 110 BOTIPOCaM K 3auerTy,
OTIpOC T10 TEPMHUHAM

[TperMyI11ieCTBEHHO yCTHas IpOBepKa
(MHAUBUAYATBHO)

C HapylieHUsIMU
OTOpHO-
JIBUTaTeIbHOTO
anmapara

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

[IpenMy11eCTBEHHO AUCTAHLIMOHHBIMU
MeToJaMU

C orpaHUUeHHUSIMU T10
o01IIeMe TUIUHCKUM
TOKa3aHUsAM

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

[TpermMy11iecTBEHHO TIPOBEpKa
MeTO/JaMH, UCXO/Isl U3 COCTOSTHUS
obyuarol1jerocst Ha MOMeHT IPOBepPKU

14.3 MeToguueckHe peKOMeHJalMy 10 OL{eHOYHBIM CPeACTBaM /JIf JIUL] C OrPaHUYeHHBIMH
BO3MO)XHOCTSAIMH 3/J0POBbSI

Ons crygentoB ¢ OB3 mipegycMmarpuBaeTcss AOCTynHas ¢opMma TIpeoCTaB/eHusl 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/IoCTaB/IeHHUe 3aflaHus C MCIOb30BaHKEM CypJoTiepeBo/a.

CTy,E[GHTaM C MHBAJIMJHOCTBIO 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:

MMUCbMEHHO Ha Oymare;

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

[Mporienypa olieHWBaHUsI pe3y/bTaTOB O0OyueHUs MHBAIU/OB IO AWCLUIUIMHE TpeJyCcMaTpUBaeT
nipefjocTaB/ieHre nHbopMaluu B hopMax, aZlalTHPOBAHHBIX K OrPaHUYEeHUSIM UX 3[I0POBbsI U BOCTIPUSATHS
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VH(pOpMaLu:

J1s UL ¢ HapyIIeHUsIMM 3peHMA:

- B (hopMe 3/1eKTPOHHOTO [JOKYMEHTa;

- B MleyaTHO! (hopMe yBeIMYeHHBIM IIPUPTOM.

J1s1 ULy ¢ HapyIIeHUsIMM C/TyXa:

— B (hopMe 3/1eKTPOHHOTO [JOKYMEHTa;

- B TeuatHoi (opme.

Jl1s1 ALy ¢ HApYIIeHUsIMHM OTIOPHO-ABUIaTe/IbHOrO0 anmnapara:

— B (hopMe 371eKTPOHHOTO [JOKYMEHTa;

- B TeuaTHoi (opme.

[Tpu HeoOxoAMMOCTH AJIsi 00YyUAIOIIMXCSl C MHBATMAHOCTBIO TPOLieypa OL|eHHBaHUsI pe3y/bTaToB
00yueHHsT MO>KEeT TIPOBOJJUTHCSI B HECKOJTBKO 3TarloB.
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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 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

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 XapaKTepHUCTUKY TI0Ka3aTe/iell U KpUTepueB OLleHUBaHUs KOMIIETEeHLIMH 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/]aHUIO;

* Oripoc Ha 3aHATHUSIX;
e OK3aMeH;

* BeicTyrinenue (goknag,
) Ha 3aHATUY;

* PacueTHast paboTa;

* KoHCriekT
CaMOIIO/ITOTOBKY;

e TecT;

* Otyer 10 KypcOBOM1
pabore;

* Otyer no
naboparopHoii pabore;
* Otyet no
VHAUBU/1yaJIbHOMY
3a/laHuUIO;

* Onpoc Ha 3aHATHUSAX;
* DK3aMeH;

* BeicTynieHue (f0K1az
) Ha 3aHATUY;

* PacuertHasi paboTa;

* KoHcnekr
CaMOTIO/ITOTOBKY;

* Tect;

* OrtueT 10 KypCOBOM
pabore;

naboparopHoii pabore;

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

* DK3aMeH;

* Brictynnienue (goknazn
) Ha 3aHSITHH;

* PacueTHasi paboTa;

* OTyeT 10 KypCOBOI
pabore;

* Pedepar;

* [uddepeHIIMPOBaHHBI
U 3auerT;

* 3auert;

* Pedepar; * Pedepar;
* CobecenoBaHue; » CobecemoBaHue;
* [NuddepenipoBansbl | ¢ IuddepeHI[MPOBaHHbI
i1 3a4eT; 1 3a4eT;
* 3auerT; * 3aueT;
dopMmy/MpoBKa TlOKa3aTesield M KpUTEPUEB OL[eHWBAHWS [JaHHOW KOMITeTEHI[UM TIpHBe/leHa B
Tabure 4.
Tabnuiia 4 — IToka3aTe/iu M KpUTEPUU OL[eHUBAHUSI KOMIIETeHL[MH Ha 3Tarnax
CocraB 3HaThb YmeTb Bnagetb
OminuHo * 3HaeT: MeToAbl * YMeeT: NIPOBOJUTH * BageeTr HaBbIKAMU

(BBICOKMI YPOBEHbD)

TIPOEKTHPOBAHUS CeTel U
PYCPHP B cooTBeTCTBUU
C TeXHUUECKUM
3aJlaHeM; OCHOBHbIE
TIPUHLIATIBI
reHepupOBaHUs,
(hopmupoBaHUs U
yCUJIeHUsI MOLL{HOCTH
PaiM0CHIHaNOB NpU
COBpPEMEHHBIX LI(POBBIX
MeTOZ,aX MOZAYJISLIUY,
vcrnonb3yeMbix PYCPUP,
MeTO/bl pacyéTa
OCHOBHBIX KaCKa/loB
paivonepeaTuruKoB C
VICTI0/Ib30BaHUEM KaK
CTaH/IapTHBIX METO/IOB,
TIPYEMOB U CpPeJiCTB
aBTOMaTHU3aLu
MIPOEKTHPOBAaHUS, TaK U
CaMOCTOSITE/IbHO
CO3/jaBaeMbIX
OpPUTMHA/IbHBIX ;

pacyeTbl OCHOBHBIX
kackazioB PYCPUP B
COOTBETCTBUM C
TeXHUYECKUM 3a/JaHueM C
WCII0/Tb30BaHUEM KaK
CTaHJapTHBIX METO/ OB,
TPHYEMOB U CPEJICTB
aBTOMaTu3aIun
MPOEKTUPOBAHUS, TaK U
CaMOCTOAITeJIbHO
CO3/]aBaeMbIX
OPUTMHAJIbHBIX ;

IMPOEKTUPOBAHUA ceTei u
OTAe/IbHBIX KdCKa/l0B
pagroriepeadT4YrKoB ;

Xopotiio (6a30BbIii
YPOBEHb)

* 3HaeT MeTOAbI pacyéTa
XapaKTepUCTUK
/IeKTPUUECKUX Liernen,

* Ymeer pelarsb 3a/auu
pacueTa XapaKTepUuCTUK
JIeKTPUUeCKUX Lierneu,

* Bnazneer HaBBIKAaMHU
NPOEKTUPOBAHUS
3JIeKTPUUECKHUX Liernel;
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TIOHMMaeT OCHOBHBIE
npuHLunel PYCPUP ;

COCTaB/ATh
NIPUHLMNAAbHbIE U
CTPYKTYpHbIe CXeMbl
PYCPUP ;

YnoBneTBOpUTETbH
0 (1oporoBbIv
YPOBEHb)

¢ JlaeT orpenesieHus
OCHOBHBIX [TOHATUI B
obmactu PYCPUP ;

* Ymeet paboTath CO
CIIPaBOYHOU
JIUTepaTypol ;

* Bnageer
TePMUHOJIOTUEN B
obnactu PYCPuP;

IMTK-15: ymeHueM pa3pabarbiBaTb W OGOPMIISTH Pa3MUUHYHO

JOKYMEHTaLHIO.

2.2 Komnerennus I1K-15

MPOEKTHYI0 W TEeXHUYECKYHO

st bopMUpOBaHUsT KOMITeTEHLIMK HEOOX0JUMO OCYILIeCTBUTh Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMIeTeHLIUM, TNpUMeHsieMble [Jid 5TOr0 BHU/bl 3aHATUM W MCIOJIb3yeMble CpeJCTBa OLleHWBAHUS
TipeZicTaB/IeHbl B Tabmuiie 5.
Tabsuria 5 — OTaribl HOpMUPOBAHMS KOMIIETEHI[UM 1 UCITO/Ib3yeMble CPeZICTBA OL€HUBAHUS

JIOKyMeHTaL[\u Npu
MPOEKTUPOBAHUU
PYCPUP

MPOEKTHPOBaHUHU
PYCPUP

CocraB 3HaTb Y™meTb Bnagets
Copepxkanue 3HaeT rpaBu/a YMeeT pa3pabaTbiBath M1 | ByiazieeT HaBbIKaMH
3TaroB odopM/ieHHs TIPOEKTHOU U | 0hOpPMJIATb pa3/InuHYHO ohopMeHUs

TeXHUYe CKOU JIOKYMEeHTAL[1IO0 TIpU CTPYKTYPHBIX,

(GYHKLIMOHAMBHBIX U
MPUHLIUITHAABHBIX CXeM
PYCPUP

Buapbl 3aHaTHI

* [IlpakTnueckue
3aHATUS;

* JlaboparopHbie
paboThr;

* Jlekuuuy;

* CamocTrodTenbHas
pabora;

 IlpakTuueckue
3aHATUS;

* JlabopaTopHbie
paboThI;

* Jlekumu;

* (CamocrosiTesibHas
pabora;

* JlaboparopHble
paboThi;

e (CamMocTosiTe/bHas
pabora;

Wcnons3yemblie
CpeJCTBa
OLIeHUBaHUs

* KonTtposbHasi pabora;
* JloMalliHee 3a/jaHUeE;
* Otyet no
naboparopHoii paboTe;

* Otyet no
VH/VBU/1yaIbHOMY
3a/laHUIo;

* Oripoc Ha 3aHATHUSIX;

e OK3aMe€H;

* BeicTyrninenue (goknag,
) Ha 3aHATUY;

* PacueTHast paboTa;

* KoHcriekT
CaMOITIO/ITOTOBKH;

e Tecr;

* Oryer 10 KypCOBOM1
pabore;

* Pedepar;

* CobecenoBaHue;
OuddepeHLIMPOBaHHBI
1 3auer;

* 3auerT;

» KoHTposbHas pabora;
* [lomallHee 3a/laHue;
* Otyer no
naboparopHoii pabore;

* Otyer no
VH/UBU/1yaIbHOMY
3a/laHuIO;

* Onpoc Ha 3aHATHUSAX;
* ODK3aMeH;

* BeicTynieHnue (f0K1az
) Ha 3aHATUY;

* PacuertHasi paboTa;

* KoHcnekr
CaMOIIO/ITOTOBKY;

* Tecr;

* OrtyeT 110 KypCOBOM
pabore;

* Pedepar;

» CobecemoBaHue;

* uddepeHLIIpOBaHHBI
1 3a4eT;

* 3aueT;

* JlomalliHee 3a/laHue;

* Otyet no
naboparopHoii pabore;

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

* DK3aMeH;

* BricTynnenue (goknazn
) Ha 3aHSITHH;

* PacueTHasi paboTa;

* OTyeT 10 KypCOBOI
pabore;

* Pedepar;
IuddepeHLIMpOBaHHbI
U 3auerT;

* 3auert;
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@dopMyIMpOBKa MOKasaTese W KPUTepHeB OLeHHMBAaHUS [aHHOM KOMITeTeHLIMM TpUBeJleHa B

Tabmumiie 6.
Tabmurja 6 — [Toka3aresu ¥ KpUTepUU OLIeHUBAHKSI KOMITeTEHL[MH Ha dTarax

CocraB 3HaThb YMmeTb Bnagets
OrmuHo * 3Haer IpaBuIa * Ymeet pa3pabareiBath | * CBOOOAHO BajeeT:

(BBICOKMI YPOBEHb)

oopmsieHus: TPOeKTHOM
1 TeXHHUYeCKOH
JOKyMEeHTAaI[\X TIpU
TTPOEKTUPOBAHUU
PYCPuP ;

1 0(OpMJIATE pa3IMUHYIO
JOKyMeHTaL[1I0 [Py
NIPOEKTUPOBaHUM
PYCPuP ;

HaBbIKaMU 0(opM/IeHUsT
CTPYKTYDHBIX,
(YHKIIMOHANMBHBIX U
TIPUHLUITHAAIBHBIX CXeM
PYCPuP ;

Xoporiio (6a30BbIit

¢ 3HaeT CXeMbl

* YmeeT pa3pabaTbiBaTh

° BJ'IaAEET HaBbIKaMH

cxeM PYCPuP ;

PYCPuP ;

YPOBEHb) OT/ZleJIbHBIX KaCKaJ0B 1 0(OpMIIATh odopmeHus
pajsuornepearoIux TIPUHLIUIINA/IbHBIE CXeMbl | IIPUHLIUIINAA/IBHBIX CXeM
YCTPOWCTB ; OT/ie/IbHBIX KaCKaZ0B PYCPuP;
PYCPuP ;
YI0BNIETBOPUTE/IbH | * JlaeT ompe/e/ieH sl * YmeeT odopMISThH * Biageer
0 (1IOporoBeIi OCHOBHBIX NTOHSITUI B YyepTeXXU MeKTPUYECKUX | TEePMHHOJIOTHEN B
YPOBEHb) 00/1aCTH /1eKTPUUECKUX | TIPUHLMITHAIBHBIX CXeM | 00JIaCTH /IeKTprUYeCKUX

MIPUHLUITHUAJIBHBIX CXeM
PYCPuP;

AeATEe/IbHOCTH, XdPAKTEPU3IYIOLIMUX 3TAllbl

3 TunoBble KOHTPOJ/IbHBbIE 3aJaHUA
Il peany3aliiu BhIIIETIEPEUNC/IEHHBIX 3a7lau 00yUYeHHsl MCIOJb3YIOTCSI TUIIOBbIE KOHTPOJIbHBIE
3a/laHYsI WK WHBbIe MaTepHhasibl, HeoOXoAUMbIe /IJisi OLIeHKU 3HaHWM, YMeHHWH, HaBBIKOB W (WJTK) OIbITa

oOpa3oBarelbHOM MPOTrpaMMBbl, B C/IeAYIOIIEM COCTaBe.

3.1 Boripocbl Ha CAaMOIOATOTOBKY
— 1. CoBpemeHHble TpeOOBaHMSI K CTAaOM/IBHOCTH YacTOTHI aBTOreHEpaTopoB. 2. Jluama3oHHO-

(opMypoBaHHs KOMITeTEHI[MI B TIPOL[eCCe OCBOEHUS

KBapijeBasi crabumm3aiius yactoThl 3. LiudpoBbie MeToanl Moaynssiyu B PIIaY 4. ViHTerpaibHbie CXeMbl
OanmaHCcHBIX MopynsaTopoB. 5. Crieruduka paboTel ycunmrenedd MoifHocTd Tipu OFDM-curhnanax 6.
CucTeMbl aBTOperyMpoBaHusi MOITHOCTH B PTIAY 7. OcobeHHOCTU MOy ISITOPOB /I/Isi TEXHOJIOTHH CBSI3U
MIMO

3.2 TecToBble 3aJaHUA
— Tectsl crpynmupoBaHbl B Tpu pa3fena: 1. T'eHepaTopbl C BHeLIHMM BO30Oy)KZeHueMm. 2.
Agtoreneparopel 3. Mogynsnus. Cofep)kaHue TeCTOB TpefcTaBieHo B nocobum: A.[l. Bopayc, I,
Kazanues, A.I. VinbuH. MeToguueckoe mocobue 1o rnpakTUYecKuM 3aHSATHSIM U TIPOBEpPOYHbIe TeCTHI T10
JUCLIMIUIMHE «YCTPOWCTBA reHeprpoBaHUs U (pOPMHUPOBaHUs CUrHaioB». — Tomck: Kadezpa TY, TYCVYP,
2012. — 44 c. Jara co3panus: 1.11.2012. Pexxum poctyna: — http://tu.tusur.ru/upload/posobia/b15.doc

3.3 Tembl pedpepaToB
— MeTtoabl mpoekTrpoBaHus ceteit 1 PY CPuP CraHgapTHble MeTO/Ibl U Cpe/iCTBa aBTOMAaTH3al[uu
TIPOEKTHPOBaHUsl ceTell U paauoriepefatunkoB CoBpeMeHHble I[U(PPOBble MeTOAbl MOAYJISALIWH,
ucnonb3yemble PYCPuP Ilepegatuvikul CUCTEM CBSI3U C MOJBWXHBIMU 00beKTaMu VIHTerpaibHbie CXeMBI
nuist Bo30yauTesnieit PY CPuP VMHrerpasnbHbie cxeMbl ycunuTesneid MomHocti PY CPuP

3.4 3auért

— 1. XapakTepuCTMKU OCHOBHBIX BHJOB Moyt B PYCPuP. 2. baszoBas wmonynisius
cmenteHueM. [IpuHiunuaneHasg cxeMa Kackaga. Crathueckass MOAY/ISILIMOHHAs Xapakrepuctuka. dopma
KOJUIEKTOPHOT'O HarpsDKeHUs 3a Mepro/, MOAYIMpPYoLero curuana. KosgguiyeHT nose3Horo AelCTBUSI.
3. KomnekropHas wmopynsauus. IlpuHuunuanbHasg cxeMa Kackaga. (CraTtuyeckas MOZY/ISLIMOHHAS
XapakTepucTtvka. @dopma KOJIZIEKTOPHOTO HalpspKeHWsi 3a I1epuoj, MOZY/IUPYIOLero CUrHasia.
Koadduiivent monesHoro pebictBusi. 4. OpHorosiocHas Mopyssiius. PUIbTPOBBIM MeTo[. MeTof,
TIOBTOPHOM OanaHcHOM moayastmu 5. OfHoriosnocHass Mofysisusi. da30KoMIeHCalMoHHbIA MeTof. 6.
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[IpsiMble MeTOAbI YACTOTHOM MOAYAALMHU. 7. KOCBeHHble MeTOAbl YaCTOTHOU MOAy/IsAUMd. 8.
KeagpatypHasi moayssitusi. 9. Cxembl 0anmaHCHBIX MoAysisiTopoB. 10. OcobGeHHOCTH TeneBU3MOHHBIX
nepesaruukoB. 11. Tlepegaruvku Ajig CUCTeM pafyOCBA3U U PaAUOAOCTyIa. TUMOBBIE CTPYKTYpHbIE
CXeMBI.

3.5 Tembl JOMalTHUX 3aJAHUH
— Pacuét ycunuTesist MOILIHOCTH B peXXKUMe C OTCeYKOM KOJIJIEKTOPHOTO TOKa
— Cocrap/neHue MPUHLMIUAIBEHON CXeMbl
— Odopmenue oTuéTta

3.6 Tembl MHAUBHUya/TbHBIX 3a/JAHUA
— WnpuBupayanbHbIe 3alaHUs YKa3aHbI B pa3gerne "TeMbl pacuéTHbIX paboT"

3.7 Bornpochkl Ha cobecejoBaHHe
— Bomnpocs! Ha cobeceioBaHNsT BBIOMPAIOTCS MperioJiaBaTesieM U3 CITUCKA BOMIPOCOB Aud. 3auéTa

3.8 TeMbI KOHTPO/ILHBIX padoT
— 1. Beibop 1 o6ocHOBaHMe (yHKIIMOHA/TBLHON CXeMbl IepeilaTuvka. 2. JHepreTUueCKUi pacuéT
KaCKaZlOB YCU/IEHUSI MOIIIHOCTHU. 3. PacuéT 1jeney cornacoBaHus

3.9 TembI ONIPOCOB HA 3aHATHUAX

— OO6mue NMpUHIMIBI MocTpoeHus: cxeM ['BB. Mekkacka/iHble U BBIXOZHbIE 1[eTTH COT/IACOBAHMUSI.
KosdbdurmeHnt mosne3Horo [gedcTBUs KosebaTeslbHOTO KOHTypa. YacTWuHOe BK/IIOUEHWE KOHTypa B
KOJ/UIEKTOPHYIO 1iefb TpaH3ucTopa. PuibTpalids BbICIIMX TapMoHUK. IllupokomnonocHeie PIIxY.
Cornacyoiye IIMpOKOIoa0oCHbIe TpaHChopMaTopbl. MOCTOBbBIE CXeMbl CII0KEeHHSI MOLLIHOCTEM.

— Knaccudukanuss  BUJOB  MOAY/ISALMH, OCHOBHbIE — XapaKTepUCTUKWA  PaJiMOCUTHAJIOB.
dopMUpoBaHWe MOAY/JUPOBAHHBIX pafUOCUTHAMOB. CTaThuecKhe MOAY/SIMOHHBIE XapaKTepHUCTHKH.
OcCHOBHbIe 3HepreTuyecKre rokas3areau KackaJloB Py MOJYJISILIUU.

3.10 TemsbI J0K/13/10B
PacuéT ycunuTenst MOLLIHOCTH B PeXXUMeE C OTCEYKOW KOJIJIEKTOPHOTO TOKa
CocraB/ieHye TIPUHLUTIAATIBHON CXeMbl
— Odopmnenue oTuéTta

3.11 TeMbI KOHTPO/IBHBIX PadoT
— 1. Beibop u o60ocHOBaHUe (HYHKIIMOHAIBHOW CXeMbI TiepeilaTurKa. 2. JHepreTHYeCKUd pacuéT
KaCKa/|0B YCUJIeHHs MOIIIHOCTH. 3. PacuéT Liereli coryiacoBaHus.

3.12 DK3aMeHaIMOHHbIE BOIIPOCHI
— DK3aMeH He IIpelyCMOTpPeH IIPorpaMMon
— DK3aMeH He pe/lyCMOTPeH MporpaMMon

3.13 Bonpocs! sud¢epeHIUPOBaHHOrO 3aueTa

— 1. CTpyKTypHasi cxeMa U OCHOBHbIE [lapamMeTphl NepejjaTuriKa C aMITUTYJHOU MOAY/sILien 2.
CTpyKTypHasi cxemMa OCHOBHble TNapaMmeTphl IepejaTuvMKa C 4acTOTHOM Moayssauueint 3. CTpyKTypHas
CXemMa reHepatropa C BHEIIHHUM B030yXaeHueMm. Ha3HaueHue 1jerieil coriacoBaHusi 4. TpaH3WCTODHBIM
reHepaTop C BHEIIIHUM BO30y)X/eHUeM B PeXHUMe C OTCeYKOW KOJIIEKTOPHOTO TOoKa. ONTHMasbHbIe YIJIbI
oTceukd 5. BanaHC MOIIHOCTel B BBIXOJHOM IIelM TeHepaTopa C BHeITHUM Bo30yxzaeHueMm 6. bamanc
MOILITHOCTe} BO BXOZHOM 1iely reHepaTopa C BHeIIHUM Bo30yxzeHueM. Llenb aBTomMaTrueckoro 6a3oBoro
cMeltieHust 7. [IiHaMHYecKWe XapaKTepUCTHKH TeHepaTopa C BHeITHWM B030yxaeHHeM 8. Pe>XuMbl
paboThl TeHepatopa € BHelmHUM Bo30OyKzaeHueMm. 9. [IMHaMUYecKWe XapaKTePUCTHUKU IS
HEe/IOHAIPSDKEHHOT0, KPUTUUECKOrO0 M  [epeHarpshkeHHOT0 peXXUMOB TeHepaTopa C  BHEIIHUM
B030Oy>kaeHuem 10. Harpy3ouHble XapaKTepUCTHKH TeHepaTopa C BHelTHUM BO30yxaeHuem 11.
3aBUCHMOCTH aMIUIUTyAbl T€PEeMEeHHOT0 HampsbkeHWss Ha KO/IJIeKToOpe U TepBOM  TapMOHUKHU
KOJ/UIEKTOPHOTO TOKAa OT BeJMUMHBbI COINpPOTUB/IEHHs KOJJIEKTOPHOW Harpy3ku 12. 3aBUCHMMOCTH
MOILHOCTeM OT BeTMUMHBI COTIPOTHB/IEHUsI KO/IJIEKTOPHOW Harpy3ku 13. HacTpoeuHble XapaKTepUCTUKU
I'BB 14. BiausHue nuTarolUx HanpsbkeHMd Ha pexum ['BB. 15. Cratvueckve MOAY/SLIMOHHbIE
XapaKTepUCTUKA Tipy 0a30BOM W KoJ/UIeKTOPHOM Monynsauuu 16. KoadduimeHT mose3Horo AedCTBUS
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koHTypa 17. Ko3dduimeHT ucronb30BaHusl KOIJIEKTOPHOTO HArlpspKeHUs] B KPUTHYeCKOM pexkume. 18.
[TpermMy1iecTBa U HEJOCTAaTKU pekMMa TPaH3UCTOpa C OTCEYKOM KOJIJIEKTOPHOTO TOKAa 0 CPaBHEHUIO C
MUHeWHBIM pe>XXUMOM. 19. OcHOBHble TpeOOBaHUSI K KOHTYPY B KOJJIEKTODHOM I TPaH3UCTOpA.
OcHoBHble apaMeTpbl KOHTypa. 20. Hapucyiite coracoBaHHble 0 (ha3e UMITY/IbChI KOJIJIEKTOPHOTO TOKA
Y HarpsDKeHUsl Ha KOJUIEKTOpe B PeXKMMe yTPOeHMs uacToThl. Kak BiusieT JOOPOTHOCTH KOHTypa Ha
(hopMy Ko//1eKTOpHOTO HarpsbkeHus1? 21. PacueT 371eMeHTOB Liereid MMTaHusl ¥ CMeIlleHHsl B reHepaTope C
BHEIIHUM BO30yxgeHrieM 22. OcHoBHble TpeboBaHusi K 1iersiMm cornacoBanus (LIC). 23. YactuuHoe
BK/IFOUEHHEe KOHTYpa B KOJ/UIEKTOPHYIO Lielb TpaH3ucTopa 24. CxeMbl CBSI3M KOHTypa C Harpyskou. 25. I'-
obpasnble u [1-00pa3Hble menu coryacoBanusi 26. uibTpaLys BBICIINX TAPMOHUK B BBIXOZHBIX LIETISIX
comiacoBaHus. 27. TpaH3UCTOPHbIe YMHOXUTe/IX 4acToThl 28. IlapasienbHoe U [IByXTaKTHOE BK/IFOUeHHe
aKTUBHBIX 371eMeHTOB 29. MocToBble cxeMbl ciokeHUst MorjHocTeid 30. YcioBusi camoBO30yXeHusl U
CTaL[MOHAPHOI'0 peXkuMa aBTOreHepaTopoB 31. DKBHBa/IeHTHblEe TPEXTOUEUYHbIe CXeMbl aBTOreHepaTopoOB
32. CtabunbHOCTh YacToThl aBTOreHepatopoB 33. KeapiieBasi cTabmiv3aliysi 4aCTOThI aBTOT€HEpaToOpOB
34. TlaccuBHbBIEe CHUHTe3aTopbl (MeToZ, MpsiMoro cuHTe3a dactor) 35. CuHTe3aTtopbl C (pa3oBOM
aBTOMO/CTPOMKOM YaCTOThI (KOCBEHHBIN METO/)

3.14 TemblI pacueTHbIX padoT
— 1. Pacuér ycunuTenss MOIIHOCTU B DEXUMe C OTCEUKOM KOJIIEKTOPHOTO ToKa. 2. Pacuér
NPUHLIMIINAIBHOM CXeMbl aBToreHepaTropa. 3. Pacuér kKackaja C aMIUIMTYZHOW MOZAY/sLUel, pacyér
CTaTU4eCKOW MOAY/IALMOHHON XapaKTePUCTUKH U 3JIEMEHTOB CXeMbl MOJYJISITOPA.

3.15 Tembl /1a00paTopHBIX padoT
— Tenepatopbl ¢ BHelHUM B030yxzeHreMm ('BB) B pexuMme C OTCEUKOM KOJ/UIEKTOPHOTO TOKa
Harpy3ounble xapakrepuctvku I'BB
— Hacrtpoeunsle xapakrepuctvku ['BB
— MHccnenoBanre TpEXTOUeUHBIX CXeM aBTOreHeparopoB lcciefoBaHHMe CXeM KBapLieBbIX
aBTOreHepaToOpOB
— MWccnenoBanue cxeM MOJyISITOPOB

3.16 TeMbI KypCOBbIX MPOEKTOB (pabor)
— KypcoBoli npoekT nporpammoii He TIpeJyCMOTPeH

4 MeToanuecKue Marepuasabl
Insi obecrieuenust mpoiiecca oOyueHUst W pellieHus: 3ajau 00y4yeHHsl UCTIONb3YIOTCS CIeAyIOIe
MaTepHabl:
— MeToAMuecKue Marepuasbl, OTMpeAessiolie TPOoIefypbl OLIEHWBaHUS 3HAHUW, YMeHUH,
HaBbIKOB W (W/IM) OMbITa [AeATebHOCTH, XapaKTepU3YIOL[UX STarnbl (OpP-MUPOBAHUS KOMIETeHLIWH,
cornacHo 1. 12 paboyeii mporpaMMel.

4.1. OcHoBHas 1uTeparypa
1. Paguornepenarorue ycTpoiictBa: YueOHUK st By30B / [og pea. B.B. IllaxrunpasHa. — 3-e
u3., iepepab. u gor. — M.: Paano u cBa3b, 2003. — 560 c. (Hamuue B 6ubmioreke TYCYP - 136 9K3.)

4.2. lonoHUTe/IbHAA IMTepaTypa
1. [Hertsaps I'A. YcrpoiicTBa reHepupoBaHusl U ()OPMUPOBAHMSI CUTHa/MOB: YueOHUK. — HI'TY,
2005, yactsb 1, 480 c. (Hammuue B 6ubmioteke TYCYP - 31 3K3.)
2. [Hertsps [A. YcrpoiicTBa reHepupoBaHust U GOPMHUPOBaHUs CUTHAMOB: YuebHUK. — HI'TY,
2005, yacthb 2, 548 c. (Hamuue B 6ubmioteke TYCYP - 31 3K3.)

4.3. Obs3aTe/TbHBIE YUeOHO-MeTOoJHYeCKHe MoCco0us

1. Wmeun AT, bopmyc A.[., Kazanues [I.[., IlopoxoBHuuenko A.M. VYcrpoiicTBa
(hopMrpoBaHHs CUTHA/IOB: YueOHOe MeToauueckoe rocobue. — Tomck: Kadeapa TY, TYCYP, 2012. — 142
c. (mo camocrositenbHOM — pabore — pasmenst 1 — 5).  [DnekTpoHHBIA  pecypc]. -
http://192.168.210.1/upload/posobia/i4.doc

2. A.Jl. Bbopayc. PykoBOACTBO /i BBITIOJIHEHWS J1abOpaTOpHBIX paboT 10  Kypcy
«YCTPOVMCTBA ®OPMUPOBAHNA U TEHEPUPOBAHUS CUTHAJIOB». — Tomck: Kadeznpa TV,
TYCYP, 2012. — 46 c. [DnekTpoHHbI# pecypc]. - http://tu.tusur.ru/upload/posobia/b16.doc

3. A.l. Bopayc, I'l. Kazauner, A.I. WnpuH. MeToauueckoe 1ocobre TO ITPAKTUUeCKUM
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3aHATUSM W TIPOBEPOYHbIE TeCThbl MO JUCIUIUIMHE «YCTPOMCTBa reHepyupoBaHHs U (OPMUDPOBaHUS
curHasioB». — Tomck: Kadeapa TY, TYCYP, 2012. — 44 ¢ [DnekTpoHHbIN pecypc]. -
http://tu.tusur.ru/upload/posobia/b15.doc

4.4. Pecypcel cetu IHTepHeT

4.4. Ba3bl JaHHBIX, TH()OPMAI[HOHHO CIIPABOYHbIE H MOMCKOBBIE CHCTEeMbI
1. 0000
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