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

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
Cucrembl aBTOMaTU3MPOBAaHHOIO0 npoekTupoBanusa CBY guanasona

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

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

HanpagnenHocts (mpo¢ub): CucTeMbl pafiMOCBSA3M U PaUOA0CTyIIA

dopma oOyueHUs: OUHAA

dakynereT: PT®, Pagnorexunueckuu (paKy/ibTeT

Kadezpa: TOP, Kadeapa TesiekoMMyHUKAIMH M OCHOB PaJ0TeXHUKH

Kypc: 4

CemecTp: 8

YueOHbIi 1i71aH Habopa 2016 roga

PacripezsienieHre pabodero BpeMeHH

Ne Bugpl yueOHOM fieTeTbHOCTH 8 cemecTp Bcero EvHunb
1 Jlekuu 24 24 4acoB
2 IIpakTryeckue 3aHATUSA 24 24 4yacoB
3 | JlaboparopHbie pabOThbI 24 24 YyacoB
4 Bcero ayauTOpHBIX 3aHITUM 72 72 yacoB
5 CamocTosiTesibHast paboTa 108 108 yacoB
6 Bcero (6e3 3k3ameHa) 180 180 4acoB
7 IToaroroBka u ciaua 5K3aMeHa 36 36 JacoB
8 OO0r11ast TPYyZJ0EMKOCTh 216 216 YyacoB
6.0 6.0 3.E

OK3aMeH: 8 ceMeCTp

Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokot Ne 6 ot « 19 » 1 2017 1

JINCT COTJIACOBAHUM

Pabouasi miporpamMMa cocCTaB/ieHa C ydeToM TpeOoBaHUl efepaabHOr0 ToCyAapCTBEHHOTO
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHOCcTH) 11.03.02 MHDOKOMMYHMKaI[MOHHBIE TEXHOJIOTUM U CUCTEMBI CBSI3U, YTBEP)KJEHHOTO

2015-03-06 roza, paccMoTpeHa U yTBepsKJeHa Ha 3ace/laHuu Kadeapbl «___ »

20__ ropa,

TPOTOKOJ Ne

Pa3paboTumku:
notieHT Kad. TOP Ovutpues B. /1.

3aBeayromumii obecreunBarolei Kad.
TOP Hemupos A. A.

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.

TOP Hemugos A. .
OKCIePThI:

[Houent Kag. TOP boromonos C. U.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
Llesbto yueOHOM AUCHMIIMHBI «MoJe/MpoBaHue 3/1eMeHTOB U yCTPOUCTB paguocsssu (I'TIO-3)»
sIB/IsIeTCsl (QOPMHPOBaHKe MPaKTUUeCKHX HABBIKOB 10 PacyeTy U MPOeKTHPOBaHUIO, IPUBUTHE CTYyZeHTaM
HaBBIKOB B CAMOCTOSITe/IbHOM pa3paboTKe TeMbl yueOHOTO WM HayYHO - UCCIIe[0BaTe/IbCKOT0 XapaKkrepa
C TpopabOTKOM BO3MOXKHOCTH TIpeBpallleHus] JAHHOW pa3paboTKu B TeMy Oyayied BBITyCKHOW
KBa/M(UKALIMOHHON paboThI.

1.2. 3agauy JUCIMIITAHBI
— 3ajgauaMy U3yueHUsl JUCLUTIIMHBI SIBISIIOTCS: OCBOEHKE MEeTO/IOB MO/Ie/IMPOBAHUS 3/1IeMeHTOB
TeJIEKOMMYHUKAI[AOHHBIX CUCTEM W CeTel, OB/Ia/leHe HaBblKaMHd pabOThl C COBPEMEHHBIMHU
IporpaMMaMi aBTOMaTHU3HMPOBAaHHOTO TIPOEKTHPOBAHUS, PUOOpeTeHre OIbITa pabOThI C COBPEMEHHBIMHU
W3MepUTe/IbHBIMU PUOOpamMHu.

2. MecTo pucimiuinHeel B cTpyKrype OITOII

HucuyrnnmHa «CucTemMbl aBTOMaTU3UPOBaHHOTO NpoektupoBanus CBY nuamnasona» (b1.B./1B.5.2
) oTHOCUTCA K 610Ky 1 (BapraTHUBHasi UacThb).

[MpefuiecTByOMMY  AUCLIATIMHAMY,  (OPMUDYIOIIUMU  Haya/lbHble 3HAHUS, SIBJISIIOTCS
c/iefyrolye AUCUUTUIMHBL: MIHpopmaTrka, MeTposiorusi U TeXxHU4YeCKue u3MepeHus, Paziionepeatoliue
YCTPOMCTBA CUCTEM DPAJIMOCBSI3U M PafiMOZ0CTyMa, PasonpreMHble YCTPOWCTBA CUCTEM PaJMOCBSI3U U
paguogocTyma, PacueT snemeHTOB U ycTpoucTB pagauocssizu (I'TIO 2), Teopusi sneKTpuyeckux 1iemnew,
®u3mrKa, JIeKTPOHUKA.

[TocnepywolMu  AUCLIMIVIMHAMU ~ SIBSIFOTCSA:  ABTOMAaTM3UpOBaHHOE  TIPOEKTHMPOBaHUE
KOMITOHEHTOB HH(OKOMMYHUKalIMOHHBIX cucteM (['TIO 4), MopenupoBaHue yCTPOWUCTB AJii CHUCTEM
CBsA34, CucTeMbl aBTOMaTHU3UPOBAHHOTO TpoeKkThpoBaHuss CBY fguaria3zoHa.

3. TpeboBaHus K pe3y/jbTaTaM 0CBOEHHS JJUCIUII/THHBI

[Mpotiecc u3yueHUs JUCLIMIUIMHBI HarlpaB/ieH Ha ()OpMUPOBaHKE CJIelyIOIMX KOMITEeTeHL1ii:

— [IIK-9 ymeHuem TIpOBOJUTH pacyeTbl MO TIPOEKTy CeTel, COOpPY)XeHWH U Cpe/CTB
VH(POKOMMYHHKAL[MI1 B COOTBETCTBUM C TeXHWYECKUM 3aJjlaHMeM C HCIO/Ib30BaHUEM KaK CTaHJApTHBIX
METOZIOB, TIPUEMOB M CPEJCTB aBTOMAaTM3alliy NMPOEeKTHPOBAaHUs, TaK U CaMOCTOSITENIbHO CO3[jaBaeMbIX
OPUT'MHA/IbHBIX IPOrPaMM;

— TIK-19 TroTOBHOCTBIO K OpraHu3aldud paboT 10 TPaKTUYeCKOMY HCIIO/b30BaHUIO U
BHE/IDEHUIO Pe3y/IbTaTOB UCC/Ie[0BaHNN;

B pesynbrare nsyuyeHUs JUCLMIUIMHBI CTYAEHT JO/DKEeH:

— 3HaTb - 3HaThb OCHOBbI LM(POBOM BBIYMC/IMTENbHONM TEXHUKH, CTPYKTYpbl W
(YHKIIMOHMPOBaHME JIOKATbHBIX BBIUMC/IUTENBHBIX CeTell U 1o0anbHOM ceTr VIHTepHeT; - MpPUHIIUIIBI
MIOCTPOEHUS TPUEMO-TIepPeJatoIUX YCTPOKWCTB CUCTEM CBSI3U, OCHOBHBIE CXeMbl IOCTPOEHHSI TTaCCUBHBIX
u akTUBHBIX CBY yCTpOICTB, UCIO/B3yeMbIX B CUCTEMAax CBSA3M ; - pu3nueckre 3(p(eKTbl U MpoLiecchl,
Jexale B OCHOBe TIPUHLIMIIOB  JIeWCTBUS  [OJyIPOBOJHMUKOBBIX,  3/IeKTPOBAKYYMHBIX U
OTTO3/IeKTPOHHBIX IMPUOOPOB; - MOJE/I M METO/bl pacyeTa aMIUIUTYIHO- YaCTOTHBIX U ()a30-yaCTOTHBIX
XapaKTepPUCTUK MaCCUBHBIX U aKTUBHBIX YCTPOMCTB CHUCTEM CBSI3U ; -OCHOBbI TEXHOJIOTMU UHTErPa/IbHbIX
CXeM, MHKDOCXEeMOTEeXHHKY W TIPUHIOMI pPaboTbl 0a30BbIX KAacKaJOB aHA/NOTOBBIX U JIOTUYECKUX
3/IeMeHTOB 1M(POBLIX CcxeM; -TpebOBaHMsI CTaHAApTH3alL[MM, MeTPOJIOTHYeckoro obecrieueHUsT |
6e301acHOCTH >KH3He/[esITeTbHOCTH TPH Pa3paboTKe 1 9KCIUTyaTal[iH yCTPOMCTB U CHCTEM 3JIeKTPOCBSI3Y;

— yMeTb -yMeTb I[POBOJWUTb aHaau3 W CUHTE3 aHaJO0rOBbIX YCTPOMCTB, CUHTE3UpPOBAaThb C
WCTIO/Ib30BaHUEM COBPEMEHHOW MHKDO3/IeKTPOHHOM 371eMeHTHOM 0a3bl yCTPOHNCTBa, 00OecreurBaroiye
3a/laHHOe (DYHKLIMOHUPOBaHWe; - T[IPOBOAUTHL MaTeMaTHyeCcKWd aHanu3 (U3NYecKWx IpOLecCoB B
aHaJIoroBbIX M LM(POBBIX yCTpOMCcTBax (OpMHUpPOBaHUs, TpeoOpa3oBaHuss U 00pabOTKM CUTHAJIOB,
-pacCUMThIBaTh U U3MepSITh MapaMeTpbl U XapaKTePUCTUKHU JIMHEWHBIX M HeJIMHEMHBIX 3/1eKTpUYeCKUX
Leriell, pacCuMTbiBaTh M aHaJM3UPOBAaTh I[apaMeTpbl 3/eKTPUYeCKUX Lieneld U (UIbTPOB Ha
MepCOHANbHBIX KOMIIbIOTEPAx; - IIPOBOJWTb CaMOCTOSITENbHbIM aHaau3 (M3UUeCKUX T[pOLIeCCOB,
TIPOMCXOJAIIMX B 3JIEKTPOHHBIX YCTPOUCTBaX, MPOEKTUPOBATh U PaCCUUTHIBATD UX;

— BJajeTh -BlafleTh HauaJbHbIMH HAaBbIKAMH pa3pabOTKM M OTIAQAKA C HCIIO/b30BaHUEM
COOTBETCTBYIOIL{MX OT/IaJOUYHBIX CPEe/CTB IPOrpaMMHOr0 00ecrieyeHHs] CHUTHa/IBHBIX TIPOLECCOPOB U
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MHUKPOKOHTDOJIJIEPOB; - HaBbIKAMHU TPAKTUUECKOH paboThI ¢ j1ab0paTOpHBIMKA MaKeTaMHM aHa/IOTOBLIX W
LU(POBLIX yCTPOMCTB, METOAAMU KOMITBIOTEDHOTO MO/JEeIMPOBaHUsl (PU3NUYECKUX TPOLIeCCOB TpU
riepefjaue MHPOPMALIUK; - HaBbIKaMU 3KCIIEPUMEHTA/IbHOTO OTpe/ie/ieHrsl XapaKTePUCTUK U TlapaMeTpOB
Pa3/IMYHbIX 3/IEKTPOHHBIX TIPUOOPOB U MX KOMITBIOTEPHOTO MCC/Ie/JOBaHUS 110 7IeKTPHUUeCKUM MOZesIsiM;
-TeXHUKOW WH)XEHEPHOW W KOMITbIOTepHOH rpaduku (BBOJ, BBIBOJ, OTOOpakeHue, TipeoOpa3oBaHHe U
peflakTUpoBaHue rpaduueckrux 00beKTOB Ha KOMIIbIOTEpe).

4. O0beM ANCHMILIMHBI M BUABI Y4e0HOH padoThI
OO1ast TPYA0EMKOCTh JUCLIMIUTMHBI cocTaB/sseT 6.0 3aueTHbIX eJUHMIILI U TIpeJCTaB/ieHa B
Tabmune 4.1.
Tabsmura 4.1 — TpyA0eMKOCTb AUCIUTTAHBI

Buzibl yueGHOM /leATeIbHOCTH Bcero uacos CemecTpsl
8 cemecTp
AynutopHblie 3aHSTHS (BCEro) 72 72
Jlekumu 24 24
ITpakTryeckure 3aHITHS 24 24
JlabopartopHbie paboThI 24 24
CamocrosiTenbHasi paboTa (Bcero) 108 108
OdopmsieHre 0TYeTOB 10 J1TabopaTOpHBIM paboTam 33 33
[TpopaboTKa JIEKIIMOHHOTO MaTepuasa 9 9
[ToaroroBka K IpakTUUeCKUM 3aHATUAM, CeMUHapaM 66 66
Bcero (6e3 3x3ameHa) 180 180
[ToaroroBka 1 craua sK3aMeHa 36 36
OO0111ast TPYJOEMKOCTD U 216 216
3aueTHble EqUHUIIBI 6.0 6.0

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3jensl JUCHHUILIMHBI H BH/bI 3aHATHH
Pa3ziesbl AUCIUTIMHBI ¥ BU/IbI 3aHSITUI TIpUBEZeHbI B Tabwiie 5.1.
Tabmuija 5.1 — Pa3zaenbl AUCHMIVIMHEBI U BUJbI 3aHSATUN

. ; =
£ o
= 5 t}
R O o]
oo @ e =) S =
Qg M i)
A A =® o & S =~
5 S 2 2 | 23 >3
Ha3BaHus pasziesnioB JUCLIAIIIUHBL & 5 = 5 o O S &
= & = & T = E
) ) S O 9 =
: £ 5§ =& &8
5 NS =) ~
=H = 3
O
8 cemecTtp
1 OcHOBHBIE MTOHATHA U OIIpe/ie/IeHus 24 24 24 108 180 |IIK-19, IIK-9

CBU yctpoiictB. CUcTeMbl
aBTOMaTU3UPOBAHHOTO TIPOEKTUPOBAHUS
CBU ycrpoiicte (AWR u ADS);
ITaccuBHbie CBY 351eMeHTHI U UX
Mogenu; AktrBHble CBY 31eMeHThI U UX
Mozieny; CBY naccrBHbIe YCTPOWCTBA,
coryiacyrolye 1enu U GUuabTphbl;
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Manomymsaiiue CBY ycunureny; CBY
ycunutend MolHocty; CBY cmecureny;
Paguoripremusie u nepegarorqre CBY

TPaKThI.
Wtoro 3a cemecTp 24 24 24 108 180
Utoro 24 24 24 108 180

5.2. Copep>kaHue pa3/e/ioB JUCLHHUILUIMHBI (110 JIEKIUAM)
CojiepskaHue pa3/enoB AUCLUIUINH (T10 JIEKLIUSIM) TIpUBeieHo B Tabsuie 5.2.
Tabsura 5.2 - CofepykaHue pa3/iesioB JUCIUTIIVH (TI0 JIEKIUSIM)

g S 5
= 4 =
g 3 =
CopeprkaHue paszesnoB JUCLUILIMHEI 10 S > T
HasBaHus pasjenos ACP pasa AHEH - o =
JIEKLIUAM 2 s o
S g =
Al e 2
= S
8 cemecTtp
1 OcHOBHbIe OHATHA U onpefeneHds |IIpeameTt v 3agaun Kypca. OCHOBHbIE 24 [1K-19
CBUY ycrpoucts. Cucrembl noHATHA U onpepenenuss CBY ycrpoucTs.
aBTOMAaTH3UPOBaHHOIO O3HakoM/IeHHe C COBpeMeHHbIMU
npoektrpoBanusi CBU yctpoiicTB naketamu CAIIP g pacuera u
(AWR u ADS); [TaccuBHbie CBU npoektrpoBanust CBU ycrporictB AWR u

3JIeMeHThI U uX Mogeny; AKTuBHble | ADS.OCHOBHBIE NakeThl IIPOrpamMm U
CBU snemenTs! U ux Mogenu; CBU HCII0/Ib3yeMble MeTO/bI pacyera.

MacCHUBHbIE YCTPOWCTBA, OTtnruuTesbHBIE 0COOEHHOCTH U
coriacyrlye 1eny U (UuabTphbl; BO3MOYXHOCTH I10 pacyeTy OCHOBHBIX
Manomymsae CBY ycunureny; xapakrepuctuk CBY ycTponcTs.

CBUY ycunurenu moujHoctu; CBY OcHoBHble CBY nacCUBHBIE 3/1eMEHTHI:
cMecureny; PagronpuemHele v Pe3UCTOPbI, KOH/IEHCATOPHI,
nepepatoe CBY TpakTsl. VH/JYKTUBHOCTU, MUKPOITI0/I0CKOBbIE

JIMHUM Tiepefaui. Mozenu peasbHbIX
371eMeHTOB. [IpescTaBieHue C IOMOLLBIO
BOJIHOBBIX N1apaMeTpoB paccesHus ( S-
rnapaMmeTpoB). OCHOBHbIE aKTUBHbIE
3/IeMEeHTBI: JVO/[bl, OUITONSIPHBIE U
T0JIeBble TPAaH3UCTOPLI. JIVHeliHbIe 1
HesmMHelHbIe Mogen. OcobeHHOCTH
Tripe/iCTaBIeHUs Mo/ieiel B MporpaMMax
CAIIP. Omnipryeckue MOenu
OUIIOJISIPHBIX U T10JIEBBIX TPAH3UCTOPOB.
Metopp! onpe/iesieHus TapaMmeTpoB
JIMHEeWHBIX U HeJIMHeMHBIX Mojiesnieli Ha
OCHOBe S-TlapamMeTpOB U BOJIbTAMIIePHBIX
xapakTtepucTuk. IlaccuBubie CBU
YCTPOMCTBA: [le/IUTe/IH, CyMMaTOopBhl,
aTTeHHaTOoPkbl, HarlpaB/IeHHbIe
orBeTBUTe/M. OCHOBHBIE NTApaMeTpbl U
MeTOAUKM pacueta. HazHaueHue
COMIACYIOLUX Lierer U Ux
TrpeficTaB/ieHHe C romolnsro L, C-
3JIEeMEHTOB ¥ MUKDPOITOJIOCKOBBIX JIMHUMU.
CBY ¢unbTpel ¥ UX OCHOBHbIE
XapakTepucTuku. OcobeHHOCTH
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MPOEKTUPOBAHUS C TIOMOILIBIO POTrPaMMm
CAIIP, ¢ npyuMeHeHreM NporpamMm
3/1eKTPO-MarHUTHOTO aHa/IM3a.
OcobeHHOCTH pacueTa v
ripoektrpoBanus MIITY. KoadduimeHT
1IyMa, YC/I0BUSI COIVIaCOBaHUS Ha
MHHUMYM KO3 @ULMeHTa [IyMa.
Ornpefenenve JruHamMuye CKUX
XapaKTepUCTHK Ha OCHOBe MeTOo/a
(byHKIMOHAMBHBIX psiZioB Bosbrepa.
Pacuet ocHOBHBIX
XapaKTepUCTUK(KOIDDULMEHT yCUIeHus,
KO3(QULIMEHT 11yMa, JUHaMUYeCKHX
napametpoB IP3 u IP2 ) c nomotpsto
CAITIP. OcHoBHBIe pexkuMbl paboTel CBY
yCUIUTe/Ied MOIITHOCTH: Kiacchl A, AB,
B u C. KoadduipeHT nosie3Horo
JelicTBYsI, 0COOEHHOCTH pacyeTa
BBIXO/JHBIX Liefleld Ha MaKCUMaJlbHYH0
MOILIHOCTb. OCHOBHBIE HeJTMHEWHbIe
HCKa)KeHUsI: CokaTre Kod(duiireHTa
repefiaud, aMIIMTyAHO-(a30oBast
KOHBEpCHSs, UHTePMOZAY/ISILIMOHHbIe
vcKakeHusi. O6macTb IpUMeHeHws],
OCHOBHbIE XapaKTepUCTUKU:
K03(hduIMeHT peobpa3oBaHus,
3epKasibHbIM KaHa/i. CBU cmecuTenu Ha
Jvojax v TpaH3ucropax. banaHcHble 1
KOJIbLIeBbIe cMecuTenu. Pa30oBblii MeTO/,
N0J|aB/IeHNs 3epKaIbHOrO KaHasa
OcobenHoctu octpoerus CBY
MPUEMHBIX TPaKTOB. JlMHaMu4eCKUi
[Tara3oH U CriocobbI ero omnpeziesieHus ¢
nomotipto CATIP. OcobeHHOCTH
noctpoenusi CBY niepearolinx TpakToB
Y BO3MO>XHOCTH pacyeTa OCHOBHBIX
XapaKTepUCTHK

HToro

24

Wtoro 3a cemecTp

24

5.3. Pazensl AMCHUIUIMHBI M MEXX/UCIMII/IMHAPHBIE CBSI3M C 00ecneunBarIMH (MPeAbIAYMMHI)
U o0ecreunBaeMbIMH (MOC/IeYIOIAMH) JUCHHUIUTHHAMHA
Paszienbl JUCLIMTIIMHBI U MeXXAUCLUTIMHAPHBIE CBSI3U C obecrieunBaroiMu (TIpeAbIYLUMU) U
obecrieuriBaeMbIMU (TTOC/IEIYFOIIUMU) JUCLITTMHAMHU TIpe/ICTaB/eHbl B Tabuile 5.3.
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Tabsura 5.3 - Paszesnbl AUCIUTUTUHBI M MEXIUCIIUTTAHAPHBIE CBSI3U

Ne pa3gesnos
JTAHHOM
JIUCLIUATITAHBI, [I71s
KOTOPBIX
Heo0X0JuMOo
HavmeHoBaHMe [UCLIUTIIMH u3yueHHe
obecrieunBaroLX
1 o0ecrieyriBaeMbIxX
JWCLIATIIMH
1
[IpepmecTBytoLMe JUCLUTIIMHBI
1 'ndopmarrika +
2 MeTpoJiorus U TeXHAUeCKue N3MepeHus +
3 Papuonepesaroiiyie yCTPOMCTBA CUCTEM PaJJOCBSA3U U PaIuO0CTyNa +
4 PaguonprieMHble YCTPOMCTBA CUCTeM PaJUOCBSI3U U PaUO[0CTyIIa +
5 Pacuet 31emeHTOB 1 ycTpoiicTB paguocsssu (I'TIO 2) +
6 Teopus 3neKTpUUeCcKUX Liemnen +
7 dusvka +
8 DnekTpoHuKa +
[Tocnenyroiiye JUCLUATIIMHEI
1 ABTOMAaTM3MPOBAHHOE MPOEKTHUPOBaHNE KOMIIOHEHTOB MH()OKOMMYHUKAIJMOHHBIX +
cuctem (I'TIO 4)
2 MojenvpoBaHre yCTPOUCTB JJisl CUCTEM CBSI3U +
3 CucreMbl aBTOMaTU3MPOBaHHOTO rpoekTrpoBanus CBU fuana3oHa +

5.4. CooTBeTCTBHE KOMIIETEHIUH, ()OPMHPYEMBbIX NPHU U3yYeHUH JUCLHHUIUIAHBI, U BU/I0B 3aHATHI
COOTBeTCTBHE KOMIETEHIMH, (HOPMUPYEMbIX TPH W3yUEHWHW JUCLIMIUIMHBI, U BUJOB 3aHATHH
TipeZicTaBeHo B Tabsuiie 5.4

Tabmuia 5.4 — CooTBeTcTBHe KOMIIETeHLMH W BUJIOB 3aHSTHM, (OPMHDYeMbIX TpU H3yueHUU
VCLIUTITUHBI
Buabl 3aHaTHMA
x = =
= = 3
= = 3 =,
= oo S a.
= © <
s ) o, =
g = Y g =
g = = 3 o @OpMEBI KOHTPOJIS
= < < T =
= g o 5} =
) = 5 = &=
o4 = @ S
E a. 3
% ) 3
9] O o
=) = 2
@)

ITK-9 + + + HomarHee 3azanue, Otuet
110 UHJUBU/YaTbHOMY
3a/jaHuto, PacueTHas
pabora, OTYeT MO MpaKTHKe
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IK-19 + + + + HomarHee 3aganue, OTyeT
10 UHAUBUAYATbHOMY
3a/laHuI0, 3allliTa OTYeTa,
OTueT 1o J1abopaTopHOM
pabote, PacueTHasi pabora,
BeicTtynienue (goknan) Ha
3aHSITHH, OTUeT 1o
TpaKTHKe

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

7. JIabopaTopHbIie paboThI
HaumeHoBaHure 1abopaTopHbIX paboT rpuBesieHo B Tabnmie 7.1.
Tabnuna 7. 1 — HaumeHoBaHHe 1abopaTOpHBIX paboT

oo g =
B 4 =
3 = =
z S
Ha3Banus paszesos HaumeHoBaHue 1abopaTopHbIX paboT § o = QE
=
S g =
2 o 2
= ©
8 cemecTtp
1 OCcHOBHBbIe IOHATHSA U OTpeje/ieHrs | PacueT M IpoeKTHpOBaHUe 24 | IIK-19,
CBUY ycrpoiictB. CucteMbl Y3KOIIOJIOCHBIX U IIMPOKOMO0/0CHBIX CBY [TK-9
aBTOMaTHU3UPOBAHHOIO ¢uneTpoB PacyeT u npoekTupoBaHue
nipoektrpoBanus CBU ycTporicTB coryiacyrouux Lerneii Pacuet u
(AWR u ADS); ITaccuBHble CBY rpoektupoBaHue MIITY Pacuet u
3JIeMeHTHI M UX MOZle/id; AKTUBHbIe | nipoekTUpoBaHve CBY ycunvrens
CBU snemenTs! ¥ MX Mogeny; CBY MOIITHOCTH
racCHUBHbIe YCTPOWCTBA, Vtoro 24
cor/acymollye Leny U (pubTpsbl;
Manomymsingue CBY ycunureny;
CBUY ycunurenu mowgHoctr; CBY
cMecureny; PagronpuemHsle u
nepeparoe CBY TpakTsl.
Wroro 3a cemectp 24
8. IlpakTHyeckue 3aHATHA (CeMUHAPBHI)
HanmeHoBaHMe TIpakTHUeCKUX 3aHSTHH (CeMUHApOB) TIpHBeeHo B Tabsuie 8.1.
Tabnuna 8. 1 — HauMeHoBaHMe MpaKTHYeCKUX 3aHSITUN (CeMHUHaApOB)
] ¢ =
2 g =
S | &1
HanmeHoBaHVe MpakKTHUUeCKUX 3aHATHU = > T
HasBanus pasjenos 57 o &
(cemnHapoB) s g g
S a =
2 o 2
= ©
8 cemecTtp
1 OcHOBHbIe TIOHATHA U onipefiesieHus: | MojieTMpoBaHue CUCTEeM CBSI3HU. 24 IK-19,
CBUY ycrpoiictB. CucTeMbl CTpyKTypHBIe CXeMbI [IpHeMO- [TK-9
aBTOMAaTU3UPOBaHHOTO nepegatoiux CBUY ycTpoiicTB cucteM
nipoektrpoBanus CBU ycTporicTB cBsi3u. [TaccuBHble CBU ycTpoiicTBa.
(AWR u ADS); [TaccuBHbie CBU CBY naccuBHbIE YETHIPEXTTOTHOCHUKMU.
3JIeMeHTHI U UX MOZiesid; AKTUBHBIe | [lesiTesiu, CyMMaropsl, Harlpas/leHHbIe
CBUY sn1emenTsl 1 ux Mmogenu; CBY OTBETBUTETU, MUKPOIIO/IOCKOBBIE JTUHUU
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racCUBHbIE yCTPOWCTBA, niepesau. CBY ¢bunsTpbl. PUABTPHI

cor/acymoliye Lenu v GuabTpsbl; YebbiueBa, barrepsopra. [TonocHo-
Manomymsae CBY ycunureny; MpoInycKatoiue (GUIbTpbl Ha BCTPEUHbIX
CBUY ycunurenu moigHocty; CBY CTep>KHAX U IO/IYBOJIHOBBIX pe30HaTropax.
cMmecuTenu; PagronpueMHble U CBUY cornacyrolye Liemnm.

nepegatore CBY TpakTbl. MopgenvpoBanue Ha ocHOBe L, C

371eMeHTOB. PacueT ¥ poeKTHUpOBaHue.
Mopenu aktiBHbIX CBY 3/1eMeHTOB.
MaJiocurHaibHbIe MOZIe/T OUTIONSIPHBIX
Y T0JIeBBIX TPAH3UCTOPOB. OripesiesieHre
rapaMeTpOB Ma/IOCUTHAIbHBIX MOZesiei
Ha OCHOBe S, Y u Z napameTpoB
HenvHeliHbIe MO/ OUTIOJSIPHBIX U
T0JIeEBBIX TPAH3KUCTOPOB. DMIUPUUE CKIE
moaenu aysi CAITP. OcHOBHBIe
OT/INUUTE/TbHbIE 0COOEHHOCTH
TIpUMeHsIeMbIX MO/ieflei.
MaremaTuueckre MeTO/Ibl aHaIn3a
nuHeNHbIX U HenuHelHbIX BU u CBY
ycTpoucTs. [ToHsiTHE 0 MeTOzEe
rapMOHMYECKOro OajiaHca u
(byHKIMOHANMBHBIX psifjlax BonbTeppa.
CBUY ycunureny MolHOCTU. OCHOBHBIE
XapaKTePUCTUKH, PEXKUMbI pabOTHI.
Br160p paboueii TOUKH, OLleHKa
JIOCT)KUMBIX XapaKTePUCTUK T10 YPOBHIO
BbIXO/IHOM MotHocTy CBY
nipeoOpa3oBaTe/ibHbIe YCTPOUCTBA.
bananchabie CBY cmecuTenu, Ga3oBblit
MeTO/] T10/laB/IeHHs 3epPKaJlbHOTO KaHasla.
OcHoBHble cxembl Pacuer CBY
YCUJIUTEJIel C TIOMOLL[bIO POrPaMM
CAITIP Advanced Design System (ADS).
Pacuer CBY cMecuTeieli C TIOMOLLBIO
nporpamMm CAITP Advanced Design
System (ADS).

Wtoro 24

Nroro 3a cemectp 24

9. CamocrosiTesibHast paboTa
Buzbl camocTosiTeNlbHOM paboThl, TPYA0eMKOCTh U (hopMUpyeMble KOMITeTeHLIMH TIpeJCTaB/eHbl B
tabmmie 9.1.
Tabsura 9.1 - Bugbl caMocTosiTesIbHOM paboThl, TPYI0EMKOCTb U JOPMHpPYeMble KOMITeTeHLIUH

g L=
= b <
2 s =
o U T
Buzpl camocrositesibHOM ; > T
Hassanus paszesnos 2" =y ®OopMbI KOHTPOJIS
paboTel ¥ s g
S g =
=Y 9 9
= S
8 cemecTtp
1 OcHoBHbIe TIOHATHUA U | [ToITOTOBKA K 66 |TIK-19, BeicTtynienue (goknan) Ha
onpezenenusi CBY [IPaKTAYe CKUM 3aHATUSM, [1K-9 3aHATHH, [JoMalliHee
ycTpoucTB. CUCTEeMBbI ceMUHapam 3a/laHue, 3alura oT4eTa,
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aBTOMAaTHU3UPOBAHHOI'O
rpoektupoBaHus CBY
yctpoiictB (AWR u ADS);
ITaccuBHble CBY

ITpopaboTKa JIeKIMOHHOTO 9

Marepuana

OdopmiieHre 0TUETOB TI0

33

Ortuet 110
WH/UBU/yaTbHOMY
3ajaHuro, OTUeT 110
nabopatopHoti pabore,

nabopaTtopHbIM paboTam

3/1eMEeHTbI U UX MOJIe/H;
AxtuBHbIe CBY
3/1eMEeHTbI U UX MOJIe/H;
CBUY naccuBHbIe
yCTPOICTBa,
comiacyrolye 1emnuy u
¢bunbTpel; Manomymsiiue
CBUY ycunurenu; CBU
YCUTATENNA MOLLHOCTH;
CBUY cmecureny;
Papuornipremusbie u
nepeparome CBY
TPaKTBhI.

OrtueT 1o TpaKkTHKe,

108 PacueTHas pabora

Htoro

108
36

Wroro 3a cemecTp

ITogroroBka u craua JK3aMeH

5K3dMeHd

HTtoro 144

9.1. Boripochl A/11 MOArOTOBKH K MPAaKTUYeCKUM 3aHATHAM, CeMUHapaM
1. BpIOOp HeJWHEMHBIX Moje/iell OWITONSIPHBIX U TT0JIEBBIX TPAaH3UCTOPOB. PacueT OCHOBHBIX
SHepreTuueckux napametpoB CBU ycunureneil MOILIHOCTH
2.

9.2. Tembl J1a0OpPaTOPHBIX PadoT
PacueT u npoeKkTUpoBaHKe y3KOMOIOCHBIX U IIMPOKononocHbix CBY ¢unsTpoB
PacueT 1 NpoeKTUpOBaHKUe COMIACYIOIINX Lieren
Pacuet v npoektupoBanue MIITY
Pacuet u npoektrpoBanue CBY ycunuTesnss MOLHOCTH
[TocTpoeHune nprieMHOrO TpakTa U OMpeje/ieHne OCHOBHBIX er0 XapaKTepUCTUK

AR

10. KypcoBasi padora (nmpoeKT)
He mipegycmotpeno PYII

11. PeiiTuHrOBasi cuCcTeMa /i/Is1 OLeHKH yCIIeBaeMOCTH CTY/ieHTOB

11.1. BanbHbIe OLleHKH /11 3/IEMEeHTOB KOHTPO0JIsl
Tabnuiia 11.1 — banbHbIe OLIEHKU [/ 37IEMEHTOB KOHTPOJIS

. . MakcumasbHbIN
. MakcumasbHbIN MakcumasbHbIN
DieMeHThI yueOHOH 0asu 3a Iepuog Bcero 3a
6am1 Ha 1-yro KT c| ©6an 3a mepuof,
JesiTeJIbHOCTU mexay 2KT u Ha cemMecTp
Havasia ceMectpa | Mexay 1KT u 2KT
KOHelL| ceMecTpa
8 cemecTp
BricTynienue (goknan) Ha 4 4 4 12
3aHATUU
HomauiHee 3azaHue 10
3awumra otuera 12
Otuet no 12
HWH/JVBUlyaJbHOMY
3a/laHUIo0
10
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Otuer 110 /1Tab0OpaTOPHOM 4 4 4 12
pabore

OTuer 1o npakTuke 4 4 4 12
VToro MakCumMyM 3a 24 24 22 70
neprof,

OK3aMeH 30
Hapacraroiym Utorom 24 48 70 100

11.2. Ilepecuet 0a/I/IOB B OI|€HKH 3a KOHTPOJ/IbHbIE TOUKH
[TepecueT 6GanIOB B OIIEHKU 3a KOHTPOJIbHBIE TOUKHU TIPeZiCTaB/IeH B Tabuie 11.2.
Tabmuiia 11. 2 — ITepecueT 6a//IOB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKU

bannel Ha jaTy KOHTPOIBHOW TOUKHU Ouenka

> 90% oT MakCMMasbHOM cyMMbI OasinoB Ha gaty KT 5

Ot 70% no 89% oT MakcMMasibHOM cyMMbI OansioB Ha gaty KT

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

< 60% oT MakcUMasnbHOI cymMMbI OanoB Ha gaty KT

11.3. ITepecuer cymMMbI 0a/IJIOB B TPAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecueT cymMbl 6a/iioB B TPAAMLIMOHHYIO U MEXKIYHAPOAHYIO OLIeHKY Ipe/CTaB/ieH B Tab/viie
11.3.
Tabmuiia 11. 3 — ITepecueT cyMMbI 0a/IJIOB B TPAJAULIMOHHYIO ¥ MEXKIYHAPOAHYIO OLIEHKY

WToroBast cymma 6arios,

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

3K3aMeH

5 (0TIMYHO) (3aUTeHO) 90 - 100 A (oT/1M4HO)
85 -89 B (oueHn xopoL1110)

4 (xopolliio) (3auTeHO0) 75 -84 C (xopor10)
70 -74
65 - 69 D (ynoBneTBOpUTENBHO)

3 (YA0oB/IeTBOPUTEBHO) (3aUTEHO) 60.- 64 E (HocpeacTaerio)
2 (HeyOB/IETBODUTEILHO) (He Hioke 60 6anioB F (HeynoBneTBOpUTENBLHO)

3auTeHO)

12. Yueb6HO-MeTOAMUYECKOe M HH(OPMAILMOHHOE o0ecreyeHHe AUCIUILTHHBI

12.1. OcHoBHas 1uTEepaTypa
1. KowmrbtoTepHOe MozenupoBaHue rpoijeccoB B POC: YuebHoe nocobue / PomaHoBckuii M. H.
- 2016. 101 c. [DnekTpoHHBIM pecypc]. - https://edu.tusur.ru/publications/5916

12.2. lono/sHMTe/IbHAA IMTeparypa

1. Cyuxkos [I. 1. OcHoBel npoekTrpoBaHus feuvatHsix I1at B CAIIP P-CAD 4.5, P-CAD 8.5-8.7
u ACCEL EDA /- M. : lopsiuast muuusi-Tenekom, 2000. - 620 c. : w1. (Hamuuue B 6ubmoreke TYCYP - 8
9K3.)

2. CBY nonynpososHUKoBbIe paguonepesaruvku: Hayunoe usganue/ B.J. Karanos.-M.: Paauo
¥ CBs13b,1981-399c. (Hamune B 6ubmoreke TYCYP - 36 3k3.)

3. Teepporenshble ycrpoiictBa CBU B TexHuke cBsasw/ JLI. I'acanos, A.A, Jlunaros, B.B.
MapkoB, H.A. MoruisueHko.-M.: Paguo u cBsi3b, 1988.-288c. (Hanuue B 6ubmmoreke TYCYP - 7 3k3.)

4. lIesapy H.3. JIunelinbsle TpaH3uctopHele ycuwmnrenn CBU.-M.: Pagno u cBsse, 1987.-386¢
(Hanmuuue B 6ubmuoteke TYCYP - 3 3k3.)

5. MammnHoe npoektupoBanue CBY ycrpolicts: Ilep. ¢ anmi./ K.I'ynita, P. 'apx, P.Uazgxa. M.:
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Paguo u cBsizb, 1987.-428c¢. (Hanuune B 6ubmmoreke TYCYP - 23 3k3.)
12.3 YueOHo-MeTogUUEeCKHE TT0CO0UA

12.3.1. O6sa3aTenbHBIE YUeOHO-MeTOHYECKHE MoCo0ust

1. 1. BunHokypoB B. M. JlabopaTopHbIi MNpakTUKyM 'Te/eKOMMYHHKAI[AOHHbIE CHCTEMBbI'":
PYKOBOZCTBO K j1abopatopHeiM paboTam 1o Kypcam ydyeGHOro HaripaBieHus "TemeKOMMyHUKanyu'"' Ha
paauoTexHuueckom ¢akyabrete Pasmen 1: V3yueHwe OCHOBOMO/AraroLiUX MPUHLMIIOB U YCTPOWCTB
snekTpoHHON TOOII. -Tomck : TYCYP, 2007, - 59 c. (Hamuue B 6ubmoreke TYCYP - 100 3k3.)

2. [OmvurpueB B.[l. OmpenesieHHWe 4YaCTOTHBIX W AWHaMUUeCKUX xapaktepuctuk BU u CBY
yCTPOUCTB. YuebHO-MeTogrnUeckoe nmocobue no auciuruiuHe I'TIO/Tomck, M3n-so TYCYP, 2007r.,-63c. :
bubmioreka TYCYP (Hamuue B 6ubmmoreke TYCYP - 40 3K3.)

3. Pa3paboTka yCTpOHCTB Ay cucTeM OeCrpOBOAHOM CBs3u: YueOHO-MeTo[uueckoe mocobue
JUIsT TIPaKTUUYEeCKUX 3aHATHM M caMocTosTenbHOW paboTel/ [ImutpueB B.[l., Poroxhukor E.B.,
[MTu6ensryt A.A.-2014r.-37c. [DnekTpoHHbIH pecypc]. - http://edu.tusur.ru/training/publications/4027

12.3.2 YueOHO-MeTOANMYECKHE TTOCOOUA AJIfA JIUL] C OTPAHNYEHHBIMH BO3MO)KHOCTSIMH 3/[0POBbSI

YyeOHO-MeToZiMUeCKHe MaTepUasIbl [/isi CAaMOCTOSITe/TbHOM U ayIUTOPHOUM paboThl 00yUaroIuxcs
W3 YKC/ia WHBAJM/IOB MPEeNOCTaB/sIOTCA B JOpMax, aJalTUPOBAHHBIX K OTPAHUUEHUSIM UX 3/10POBbs U
BOCTIpUSITHS UH(MOPMAI[UH.

JIisi id1y ¢ HapyLIeHUsIMM 3peHust:

- B (hopMme 3/IeKTPOHHOTO JOKYMEHTa;

- B MeyaTHOM (hopMe yBe/IMUeHHBIM HIPU(TOM.

JIisi id1 ¢ HapyLIeHUusIMM cJIyXa:

- B (hopMe 3/1eKTPOHHOTO JOKYMEHTa;

- B IeyaTHOM (popme.

JIist id1y ¢ HapylIeHUsIMHM OTNIOPHO-JBUraTe/IbHOI0 aniapara:

- B (hopMe 3/1eKTPOHHOTIO J0KYMEHTa;

- B reyaTHOU (popme.

12.4. ba3bl JaHHBIX, TH)OPMAHOHHO-CIIPABOYHbIE, IOUCKOBbIE CHCTeMBbI U Tpefyemoe
NMporpaMMHoe ofecrieueHue

1. 1. OnepauuonHsle cucteMsl Windows, Linux

2. 2. Tlaketr mporpamm CAIIP Advanced Design System (ADS), AWR Microwave Office.

13. Marepua/ibHO-TeXHHYeCKoe obecrieueHHe UCIUIUTHHBI
13.1. O61mue TpedOBaHKUA K MaTepHa/IbHO-TEXHUYECKOMY 00eCTIeueHHI0 JUCIHUITHHBI

13.1.1. MaTrepua/ibHO-TEXHHUECKOe 00ecreyeHUe /Jisi IEKIMOHHBIX 3aHATUHH
[nst ipoBefileHrsI 3aHSATUM JIEKLJMOHHOTO THIIA, PYIIOBBIX U WUHAWBUAYAJbHBIX KOHCY/IbTALUM,
TEKYIL[er0 KOHTPOJISI U TIPOMEXKYTOUHOW aTTeCTalluyd WCTIONb3yeTcss yueOHas ayuTopusi, C KOJIMYeCTBOM
TI0Ca/IOYHBIX MECT He MeHee 22-24, 000py0oBaHHasl JOCKOM U CTaHjapTHOH yueOHo Mebenbio. ViMeroTcs
Har/IsiHbIe T0COOUs B BU/e TIpe3eHTall|i 10 JIEKIIUOHHBIM Pa3/iesiaM JUCIUITAHBIL.

13.1.2. MaTepua/ibHO-TEXHHYeCKoe o0ecrieueHue /il NPaKTHYeCKHX 3aHATHI

[ TipoBefieHUs] TIPAKTUYeCKUX (CeMHHAPCKUX) 3aHSATHM MCIMOJb3yeTcsl yueOHasi ayAuTOpHs,
pacrosiokeHHas 110 ajpecy 634034, Tomckass o6macTb, . Tomck, BepiimHuHa yivna, . 47, 33Tax, ayj,.
309. CocraB obopyzmoBaHus: YuebHas mebenb; [Jocka MarHUTHO-MapKepHas -11iT.; KommyTtatop D-Link
Switch 24 port - 1mT.; Kommbtorepsl knacca He Hike [I9BM INTEL Celeron D336 2.8I'T1. -14 mit.
Vcnonb3yeTcsi MLIEH3WOHHOE TIporpaMMHOe obecrieueHue, TakeThl Bepcueil He Hibke: Microsoft
Windows XP Professional with SP3/Microsoft Windows 7 Professional with SP1; Microsoft Windows
Server 2008 R2; Visual Studio 2008 EE with SP1; Microsoft Office Visio 2010; Microsoft Office Access
2003; VirtualBox 6.2. Vmeercs momeleHusi [l XpaHeHHs] U TPOGUIAKTUUECKOTO OOCTy>KUBAHUS
yueOHOro 060pyI0BaHMS.

13.1.3. MarepuanbHoO-TeXHHUYeCKoe obecredyeHue /jisi 1ab0paTopHBIX padoT
Onsi  mipoBefeHusi  /1abOpaTOpPHBIX — 3aHATHM — MCIIONB3yeTcs — y4ueOHO-MCCIe/[oBaTebCKast
BBIUMC/IUTE/IbHAs j1aboparopusi, pacronokeHHass 1o azpecy 634034, Tomckas ob6nacte, I. ToMCK,
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Bepummanna ymura, a. 47, 3 stax, ayg. 309. CocraB obopyzoBanus: YueOHas Mebesb; DKpaH C
anektporipuBogioMm DRAPER BARONET - 1 wmr.; Mynstumenuiinbiii npoekrop TOSHIBA — 1 T,
KomrmibtoTepsl k/macca He Hwke Intel Pentium G3220 (3.0GHz/4Mb)/4GB RAM/ 500GB c
LIMPOKOIO/JOCHBIM A0oCTyrioM B Internet, ¢ MoHutopamud Tuna Samsung 18.5" S19C200N- 18 wit.;
Vicnonb3yeTcss NMIEH3MOHHOE TIPOrpaMMHOe obecrieueHWe, TaKeThl Bepcueid He Hke: Microsoft
Windows XP Professional with SP3; Visual Studio 2008 EE with SP1; Microsoft Office Visio 2010;
Microsoft SQL-Server 2005; Matlab v6.5

13.1.4. MaTepua/IbHO-TeEXHHYECKOe obecrieueHue /ijisi CaMOCTOsITe/IbHOH PadoThI
Insi camocTosATe/IbHOM pabOThI MCIONb3yeTcsl y4yeOHas ayauTopuisi (KOMITBIOTEPHBIM Kiacc),
pacriojiokeHHass 1o azpecy 634034, r. Tomck, yn. Bepumnuna, 47, 3 stax, aya. 309 Cocras
obopyoBaHusi: yueOHass Mebesb; KOMITbIOTEpHI Kiacca He Hibke IIDBM INTEL Celeron D336 2.8I'T'11. -
4 1wT.; KommbioTepbl mnogkmoueHbl K ceth MHTEPHET u o6ecrieunBarOT [OCTYI B 37€KTPOHHYIO
MH(pOpMaLMOHHO-00pa30BaTeIbHYI0 Cpe/ly YHUBEpCUTeTa.

13.2. Marepua/ibHO-TeEXHHYECKOe o0ecnedeHne JUCIMITIMHBI /IS JIUI C OTPaHUYeHHbIMH
BO3MO)XHOCTSIMH 3/{0POBbSI

OcBoenue qucHUIIIMHGI ujamu ¢ OB3 oCylecTBseTCS C UCIMOB30BaHHUEM CPeCTB 00yJeHust
00I11ero U CrelyaabHOTO0 Ha3HAUeHMS.

[lpu oOy4yeHUM CTyIE€HTOB C HapPyILIeHUsIMH CJIyXa TIPeAyCMOTPEHO HCIO/Ib30BaHHUe
3BYKOYCH/IMBalOLLleld anmaparypbl, MYJbTUMEAUMHBIX CPeACTB W JPYrMX TeXHUUeCKHUX CpefCTB
nipreMa/mepesiaur yueOHoON MH(pOpMaIu B AOCTYIHBIX (popMax Ajisi CTYAEHTOB C HAapYIIeHUsIMHU CJTyXa,
MOOW/ILHOM CHCTeMbl OOyUeHWs [jiss CTYJEHTOB C WHBaIMJHOCTBIO, TOPTAaTUBHOM WHAYKI[MOHHOM
CHCTeMbl. YueOHasi ayMTOPHs, B KOTOPOW 0O0y4arOTCsl CTYZeHThl C HapylleHHeM ciiyxa, obopymoBaHa
KOMIBIOTEDHOW TEeXHUKOM, ayJJMOTeXHUKOW, BUAEOTEeXHUKOW, SJIeKTPOHHOW [JOCKOW, MY/JIbTUMeOUNHOMN
CUCTEMO.

[Tpu oOyuyeHUM CTYAEHTOB C HAPYyIIeHUSIMH 3PEHHSMH T[IpeJyCMOTPEHO WCII0/Ib30BaHHe B
JIeKIIMOHHBIX 1 yUeOHBIX ayIUTOPUSIX BO3MOXKHOCTH TIPOCMOTPA y/laleHHbIX 00beKTOB (HarpyuMep, TeKCTa
Ha JI0OCKe WU CJlali[ia Ha SKpaHe) NPy TOMOLLY BU/le0yBeTnunTesiel /s ylaJleHHOTO TTPOCMOTpa.

[Tpu oOyyeHHH CTYIEHTOB ¢ HApyLIeHHUSIMH OMOPHO-BUraTe/IbHOTO ammapara HCIOIb3yHTCS
asbTepHaTHMBHbIE YCTPOWCTBA BBOJA WUH(OpMAaLMd U [IpyryMe TeXHUYecKue Cpe[CTBa IpueMa/repefauu
yueOHOM MHGbOpPMALIMK B JOCTYIHBIX (opMax AJisi CTYE€HTOB C HapyLIeHWsMU OTOPHO-ABUraTebHOTO
arrapara, MOOU/IbHOM CHCTeMbI 00yUeHHs JJ1s1 TIOZiel C MHBAIJHOCTBIO.

14. ®oHJ OLeHOYHBIX CPEACTB

14.1. OcHoBHbIe TpedoBaHuA K (OH/Y OLIEHOYHBIX CPEACTB M METOANUYECKHE PeKOMeH/Jal[uH
@OH/, OLIEHOUHBIX CPEeACTB U THUIIOBble KOHTDOJIbHBbIE 3a/laHUs, WCIOJb3yeMble [Jis OLIeHKHU
chOpMUPOBAaHHOCTU M OCBOEHUs 3aKpeIVIeHHbIX 3a JUCLUIUIMHOW KOMIeTeHLIUM TMpU TpOBeJeHUN
TeKyIIlel, TTPOMe>KyTOUHOM aTTeCTal[|H 10 AUCLIMIIIMHE TIPUBe/IeH B TIPUIOKEHUH K pabodeil porpaMMe.

14.2 Tpe6oBaHus K (poHAY OLIEHOUHBIX CPe/ICTB /AJIfA JIUI] C OrPaHHYeHHBIMH BO3MO)KHOCTAMH
310pPOBbA
[ CTy#eHTOB C WHBAIMJHOCTBIO TIPeAYCMOTPEHBI [OTIOJTHUTE/bHbIe OlLIeHOYHbIe CpeJCTBa,
riepeueHb KOTOPBIX yKa3aH B Tabmuile.

Tab6mia 14 — JlonosTHUTE/IbHBIE CPEACTBA OIeHMBAHUS /ISl CTYIEHTOB C HHBA/IMAHOCTHIO

Bu/ibl IOTIO/THUTE/TBHBIX OL[@HOUHBIX
CpeJiCTB

@DopMbI KOHTPOJIS U OLIeHKH

Kareropuu cTyieHTOB
DU CTYA pe3y/bTaToB 00yueHust

TecTbl, MTUCbMEHHBIE CAMOCTOSATE/IbHbIE
paboTBhI, BOTIPOCHI K 3a4eTy,
KOHTPOJTbHBIE PAOOTHI

C HapylieHusIMu
ciyxa

[TpeuMyIiieCTBEHHO MTMChbMeHHast
TIpoBepKa

C HapyluieHus MU
3peHust

CobecesjoBaHue TI0 BOTIPOCAaM K 3a4eTy,
OTIPOC T10 TePMHUHAM

[IpeuMmyilieCTBEHHO yCTHasi MpOBepKa
(MHAUBUAYATBHO)

C HapyLieHusIMu
OTIOpHO-

Perenue AWCTaHJMOHHBIX TE€CTOB,
KOHTPOJ/IbHbIE pa60TbI, IMMCbMEeHHbIe

[TpenMy11ieCTBEHHO AUCTAHL[MOHHBIMU
MeTOoZaMU
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JIBUTaTeIbHOTr0 CaMoCTOsITe/IbHbIe pPabOThI, BOMIPOCHI K
anmnapara 3aueTy
C orpaHuueHusiMu no | TeCTbl, MMCbMEHHbIE CAMOCTOSTE/IbHbIE [Tpermy11ieCTBEHHO TIPOBEpKa
o01IIeMe U UHCKUM paboThI, BOMIPOCHI K 3aYeTY, MeTO/JaMH, UCXO/IsI U3 COCTOSTHUS
MOKa3aHUsIM KOHTDOJIbHBIE PabOThI, YCTHBIE OTBEeThI | 00ydYarolerocsi Ha MOMEHT TIPOBepPKH

14.3 MeToguuecKkue peKOMeHAaLUM M0 OLeHOUHbIM CPeJCTBaM /Jisl JIUL] C OTPAaHUYeHHbIMU
BO3MO)XXHOCTSAMM 3/J0POBbSI

Ons crygentoB ¢ OB3 mpegycMmarpuBaeTcss AOCTynHas ¢opMma TpeJoCTaB/ieHusl 3aJaHui
OLIeHOUHBIX CPe/ICTB, 8 UMEHHO:

- B [eyaTHOU (hopme;

- B IevaTHol (opMe C yBeJTMUeHHBIM LIPUPTOM;

- B (hopMe 3/IeKTPOHHOTO /I0KYMEHTa;

- MEeTOZIOM UTeHUsI aCCUCTEHTOM 3aJjaHusi BCIyX;

- Trpe/ioCcTaB/ieHHe 3a/laHusl C UCTI0/Ib30BaHUeM CypZoIiepeBoja.

CTyneHTaM C WHBAJIMJHOCTBIO YBe/MYMBAeTCs BpeMs Ha TMOJATOTOBKY OTBETOB Ha KOHTPOJIbHBIE
BOMPOCHL. [l TaKuX CTy[eHTOB MpeJyCcMaTpUBaeTCsl AOCTyMHas (opma MpefoCTaB/ieHUs] OTBETOB Ha
3a/laHusl, & UMEHHO:

- MUCbMEHHO Ha Oymare;

- Habop OTBETOB Ha KOMITBIOTEDE;

- HabOp OTBETOB C UCIO/Ib30BAaHUEM YC/IYT aCCUCTEHTa;

- rpe/iCTaB/ieHre OTBETOB YCTHO.

[Mporienypa oljeHWBaHUsI pe3y/bTaTOB O0yUeHUs MHBAIHU/OB IO AWCLUIUIMHE TpeJyCMaTpUBaeT
nipefjocTaB/ieHre uHbopMaluu B hopMax, aZlalTHPOBAHHBIX K OTPaHUUYEHUSIM UX 3[I0POBbsI U BOCTIPUSTHS
vHdOopMaluu:

Ji/1s1 UL ¢ HapylIeHUsIMU 3PeHusI:

- B (hopMe 3/1eKTPOHHOTO I0KyMEHTa;

- B revaTHo (opMe yBelMYeHHbIM IPUGTOM.

J1 ML ¢ HapyLIeHUsIMH C/IyXa:

- B (hopMe 3/1eKTPOHHOTO I0KYMEeHTa;

- B IleyaTHOU (hopme.

J/1s1 MLy ¢ HapyLUIeHWsIMU OMOPHO-/BUraTe/IbHOr0 anmnapara:

- B (hopMe 3/IeKTPOHHOTO I0KYMEHTa;

- B IleyaTHOU (opme.

[Tpu HeoOXoAMMOCTH /151 00YUarOL[UXCsl C MHBAIMHOCTBIO TpoLieypa OLeHUBaHUS Pe3y/bTaToB
00y4eHUsT MOXKET TTPOBOJJUTHCS B HECKOJIBKO 3TArloB.
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«TOMCKWI TOCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM
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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

[1K-9 YMeHHEeM TIPOBOAUTE PACUYETHI T10 TIPOEKTY [okeH 3HATh - 3HaTh OCHOBBI LIU(PPOBOI
ceTel, COOPY>KeHU! U CpeJCTB BBIUMCJIUTE/IbHOM TEXHUKH, CTPYKTYPbI U
MH(OKOMMYHMKAL[UI B COOTBETCTBUU C (YHKLMOHMPOBaHUe JIOKaTbHBIX
TeXHUYeCKUM 3a/laHieM C UCTI0/Tb30BaHUeM KaK | BBIUMC/TUTE/bHBIX CeTeld U I1o0anbHON
CTaH/JAapTHBIX METOZ0B, IIPUEMOB U CPeJCTB ceTu VIHTepHeT; - NPUHLUIIbI [IOCTPOEHHUS
aBTOMaTU3aLuu [IPOeKTUPOBaHUs, TaK U NpreMo-TiepelaloliX YCTPOKCTB CUCTEM
CaMOCTOSATe/IbHO CO3/laBaeMbIX OPDUTMHAJIBHBIX | CBSI3U, OCHOBHBIE CXeMbI [I0CTPOeHUs
Iporpamm NacCUBHBIX U akTHBHBIX CBY ycTporcTsB,

WCTIO/Ib3yeMbIX B CICTeMax CBSI3H ; -
¢buznueckue 3¢deKThI U MpoLeCChl,
Jie>kalliyie B OCHOBe TIPUHLUIIOB AeHCTBUS
TIO/TyTIPOBOJJHUKOBBIX, 3/IEKTPOBAKYyMHBIX
Y OTITO3/IEKTPOHHBIX TIPUOOPOB; - MOJe/TN
Y MeTO/IbI PacueTa aMIUIUTYJHO-
YaCTOTHBIX U ()a30-4aCTOTHBIX
XapaKTePUCTHK MAaCCUBHBIX U aKTUBHBIX
YCTPOMWCTB CUCTEM CB$I3U ; -OCHOBBI
TEXHOJIOTV UHTETPAJIbHBIX CXeM,
MHUKDPOCXeMOTeXHUKY Y TIPUHLIUIT PaOOThI
0a30BBIX KaCKa/I0B aHA/IOTOBBIX U
JIOTUUECKUX /IEMEHTOB LIU(POBBIX CXeM;
-TpeOOBaHMs CTaHAAPTU3ALUH,
METPOJIOTHUeCKOTro 0becrieueHus U
0e30MacHOCTH XXU3HEeIeSITeNTbHOCTHY TIPH
pa3paboTKe U SKCIITyaTal[il YCTPOUCTB U
CHUCTEM 3JIeKTPOCBSI3Y; ;

[omkeH yMeTb -yMeTb TIPOBOIUTE aHAIN3
Y CUHTE3 aHaJIOTOBBIX YCTPOWCTB,
CUHTEe3WPOBaTh C UCII0/b30BaHHUEM
COBPEMEHHOW MHKPO3/IEKTPOHHOU
3/IeMeHTHOM 0a3bl YCTPOMCTRA,
obecrieunBaroIIye 3alaHHOe
(byHKLMOHUDOBaHUe; - POBOIUTh
MareMaTU4yeCKUi aHann3 pu3nueCcKux
TIPOLIECCOB B @HAJIOTOBBIX U [IU(PPOBBIX
ycTpolicTBax (OpMHUPOBaHUS,
ripeoOpa3oBaHusi U 00pabOTKKM CUTHAJIOB,
-pacCUMTHIBATh ¥ U3MEPSTh TTapaMeTphl U
XapaKTepUCTUKHU JIMHENHBIX U HeJTMHEMHBIX
3/IEKTPUUECKUX LIeTield, paCCUUTHIBATh U
aHaJTM3UPOBATh TIapamMeTphbl
3/IEKTPUUECKUX LieTiel U (pUIbTpoB Ha
TIepCOHAIbHBIX KOMIIbIOTEPAaX; - TPOBOAUTH

IK-19 TOTOBHOCTBIO K OpraHu3alvu paboT 1o
MIPAaKTUYeCKOMY UCITO/Th30BaHUIO Y BHEIPEHHIO
pe3y/IbTaToB UCC/IeI0BaHUM
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CaMOCTOSITe/IbHbIN aHanmu3 (pU3nYeCcKUx
TMIPOLIECCOB, MPOUCXOASLIUX B
3/IeKTPOHHBIX YCTPONCTBAX,
MIPOEKTUPOBATh U PACCUMTHIBATh UX; ;
IomkeH BNajieTh -BlaJieTb Hada/IbHBIMU
HaBbIKaMU pa3pabOTKH U OT/aJKH C
WCTI0/Ib30BaHUEM COOTBETCTBYIOIIUX
OT/IaZlOUHBIX CPeJICTB IMPOrPaMMHOI0
obecrieueHusi CUTHa/IbHBIX MPOLIeCCOPOB U
MUKDOKOHTPOJI/IEPOB; - HaBbIKAMU
TIPAKTHUe CKOM paboThI € Tab0paTOpPHBIMHU
MaKeTaMH aHaJIOTOBBIX U LIU(PPOBBIX
YCTPOWCTB, METOAAMH KOMITbIOTEDHOTO
Mo/ie/TMpOBaHusl (PM3KMUeCKUX MpOLieCCOB
nipy Tiepesiaue UHGOPMAIUK; - HaBbIKAMU
9KCTIepPUMEeHTabHOTO OTpe/ieieHust
XapaKTepPUCTHK U MapaMeTPOB Pa3/TUUHbIX
3JIeKTPOHHBIX TIPUOOPOB U X
KOMITBFOTEPHOT'O UCCIe0BaHMUS T10
3/1IeKTPUYECKUM MO/JIeJISIM; ~-TeXHUKOM
HH)XeHePHOW U KOMITbIOTepHOU rpadyku
(BBOZ, BBIBOJ], OTOOpaXKeHME,
nipeoOpa3oBaHue U pellaKTHPOBaHKe
rpaduyecknx 0ObEKTOB Ha KOMITBIOTEpE). ;

OO1Me XapakTepPUCTUKH TOKa3aTeseld ¥ KPUTEPUEB OLIEHUBAHUS KOMITETEHIIMH Ha BCEX 3Tarax
TIpYBeZieHbI B Tabmuie 2.
Tabsuiia 2 — O611Me XapaKTePUCTUKH MOKa3aTe/ied ¥ KPUTEpUeB OLIEHUBAHMsI KOMIIETEHIIWH 110 Taram

Tlokasarenu u
KpPUTEPUU

3HaThb

YmeTns

Bnagets

OTMyHO (BBICOKUI
YPOBEHb)

Ob6nazmaet dhakTHueCKUMHU
Y TeOpeTHYe CKUMHU
3HAHUSIMM B TIpe/ieJiax
M3yuaemMoi 06/1acTu C

O6nagaeT Auana3oHOM
MpaKTUYe CKUX YMEHUH,
TpeOyeMbIX /IJisi pa3BUTHsI
TBOPUYECKUX pelleHuH,

Kontposupyet paborty,
MIPOBO/IUT OLIEHKY,
COBEpIIIEHCTBYET JeUCTBUS
paboThI

MOHMUMAaHUEeM TPaHUI] abcTparupoBaHust
MIPUMEHUMOCTH npobieM
Xoportio (6a30Bbii | 3HaeT (GakThl, NPpUHIUIEL, |O6/MagaeT qUara3oHOM bepeT 0TBeTCTBEHHOCTh 3a

YPOBEHbB) MPOIIeCCHI, 00IIHe MIPAaKTUYECKUX YMEHUH, 3aBepIleHHe 3a/iau B
TIOHATHS B Mpejienax TpeOyeMbIX /ISl pellleHus1 | UCC/Ie/JOBaHUH,
n3yuyaemol obsactu oTipe/ie/IeHHBIX TTPO0/IEM B | IPUCIIOCA0/IMBAET CBOE

obsacTu UccieOBaHuUS ToBe/ieHue K
o0cTosiITeNTbCTBAM B
peleHHuH mpobiem

YnosnerBoputenbH | O6maziaetT 6a30BbIMU OG6nagaeT OCHOBHBIMHU PabGotaeT npu npsiMmom

0 (TTIOpOTroBBI OOIIMMH 3HAHUSIMU yMeHUsIMH, TpeOyeMbIMU | HaOJTroieHUH

YPOBEHbB) TSI BBITIOJTHEHUS TTPOCTBIX

3aja4
2 Peamu3anus KOMIIeTeHI[HH
2.1 Komnerennus ITK-9
[TK-9: yMeHWeM TIDOBOAWTL pacueThl [0 TPOEKTy CeTel, COOpPY)KeHUH U CpEeJCTB

I/IH(bOKOMMYHI/IKaL[I/IIL/'I B COOTBETCTBHMH C T€XHHYECKHM 3d/ldHHMEM C HCIIO/Ib30BdHHEM KdK CTdHAdPTHBIX
METOA0B, MPHUEMOB MU CPeACTB dBTOMATHU3dLIMKU TIPOEKTUPOBAHHSA, TdK U CAMOCTOATE/IbHO CO34dBd€MbIX
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OPUTHMHAJILHBIX TTPOTPaMM.

st bopMUpOBaHUsT KOMITeTEHLIMK HeO0OX0JUMO OCYILeCTBUTh Psifi 3TaroB. DTarbl GOpMUPOBAHKS
KOMTIETEHI[UM, TIPUMEHSIeMble [/IsI 3TOTO BW/bI 3aHATHM U WCIO/Nb3yeMble CPeJCTBA OLIEHUBAHMUS
TnipeZicTaB/IeHbl B Tabmuiie 3.
Tabsuria 3 — OTariel HOPMUPOBAHUS KOMIIETEHI[UH U UCITO/Tb3yeMble CPeZICTBA OLeHUBAHUS

ycrporicte CBY
Jluaria3oHa C
HCTI0/Tb30BaHUEM
CTaH/IaPTHBIX CPe/ICTB
aBTOMaTHU3aLUu.

COOTBETCTBUU C
TeXHUUYeCKHM 3aJildHreM.

CocraB 3HaTb YMmeTb Bnagets
CopeprkaHue MeTO/IbI pacyeTa Io nipoBoAuTh pacuetbl CBY | HaBbikaMu paboThI C
3TaroB MPOEKTHPOBAHUIO YCTPOKCTB B MakeToOM MpOorpamMm

aBTOMaTU3UPOBAHHOTO
MPOeKTUPOBAHUS
ycTporicte CBY
Jiara3oHa

Buzpbl 3aHATHI

* [IlpakTnueckue
3aHSITHS;

* JlaboparopHbie
paboThI;

* Jlekuuu;

* CamocTrosTesbHas
paborta;

 IlpakTuueckue
3aHSITHS;

* JlaboparopHsbie
paboThi;

* Jlekuuu;

* CamocTrosiTe/ibHas
pabora;

* JlaboparopHble
paboThi;

* (CamocTrodTenbHas
paborta;

Wcnons3yemblie
CpeJCTBa
OLIeHUBaHUs

» JloMalliHee 3a/jaHUe;
* Ortyet no
VIHIVBU/lya/IbHOMY
3a/1aHUIO;

* PacuetHas paborta;

* OrtueT Mo TPaKkTHKe;

» [lomalliHee 3a/laHue;
* Otyer no
VIHUBU/lya/JIbHOMY
3a/laHHUIO;

* PacuetHasi pabora;

* OTueT Mo NPaKTUKe;

» JloMalliHee 3aJjaHue;
* Otyet no
WH/JVBU/lyalIbHOMY
3a/laHHUIO;

* PacuertHas paborta;

* OrtueT Mo TMpaKTHKe;

e DK3aMeH; e 3DK3aMeH; * DK3aMeH;
dopMyIMpOBKa MoKa3aTesiell U KpUTepHeB OLleHHMBAaHUS [JaHHOM KOMITeTeHLIUM TpuBe/leHa B
Tabsure 4.
Tabnuiia 4 — IToka3aTes ¥ KpUTEPUU OLleHUBAHUSI KOMIIETeHLIMH Ha 3Tarnax
CocraB 3HaTb YmeTb Bnagets
OT1myHO * * CaMOCTOSITE/TBHO * CBODOO/IHO B/IAJIETh

(BBICOKMI YPOBEHb)

nprobpeTaeT u
VICTIO/Ib3yeT HOBbIe
3HaHUSA U YMEHUs B
obnactu
ripoekTupoBaHus CBY
YCTPOWCTB C
VICII0/Ib30BaHUEM
CTaH/IapTHBIX CPe/ICTB
aBToOMarv3aLuu.;

* yMeTb I'PaMOTHO
TIPOBOZUTH pacyeTsl 110
rpoekTupoBaHuo CBY
YCTPOMCTB B
COOTBETCTBUH C
TeXHUYeCKUM 3a/laHueM.;

HaBbIKaMH paboThI CO
CTaH/|apTHbIMU
rporpaMMamMu
aBTOMaTU3MPOBAHHOIO
MIPOEKTUPOBAHKS
ycrporicts CBY
JiyarnasoHa;

Xopotiio (6a30BbIit
YPOBEHD)

* mpuoOpeTaeT u
WCTIO0/Ib3yeT HOBbIe
3HaHUSI ¥ YMEHUS B
obnactu
npoexkTupoBanusa CBY
YCTPOWCTB C
VICTIO/Tb30BaHUEM
CTaHJAPTHBIX CPe/ICTB
aBTOMAaTH3aluu. ;

* yMeTb IIPOBOJUTH
pacueTs! 110
rpoektupoBaHuo CBY
YCTPOWCTB B
COOTBETCTBUH C
TeXHUYeCKHUM 3a/laHueM.;

* BJIa/IeTh HAaBbIKAMU
paboThI O
CTaHZAPTHBIMU
MporpaMMamu
ABTOMaTH3HUPOBAHHOTO
MPOEKTUPOBAHHUSI
ycrporicts CBY
[JMaria3oHa;
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YnoBneTBoOpUTeTbH
0 (1oporoBbIv
YPOBEHb)

* * YaCTUYHO 3HaeT
HOBbI€ 3HaHUSI U YMeHUsi
B obnactu
npoektrpoBanus CBY
YCTPOMCTB C
VICTI0/Tb30BaHUEM
CTaH/IaPTHBIX CPe/ICTB
aBTOMaTHU3aLUM.;

* yMeTb YaCTUUHO
TIPOBO/UTH PaCyeThl [0
rpoekTupoBaHuo CBYU
YCTPOMCTB B
COOTBETCTBUH C
TeXHUYeCKUM 3a/laHuEM.;

* B/IajZieTb HaBbIKAMH
pabOoTBI C OCHOBHBIMH
CTaH/JapPTHBIMHU
MpOrpaMMaMu
aBTOMAaTH3UPOBAHHOTO
MIPOEKTUPOBAHUS
ycrporicte CBY
[TMarasoHa;

Tabuia 5 — Orarbl

2.2 Komnerenus ITK-19

[TK-19: roTOBHOCTBIO K OpraHu3alyy paboT MO MPAKTUUeCKOMY HCIIO0/Ib30BaHUI0 M BHEPEHHIO
pe3y/bTaToB UCC/eJOBaHU.

st popMHUpOBaHUST KOMITETEHL[UM HEOOXOAMMO OCYILeCTBUTH Psifi ITAroB. DTarbl (JOPMUPOBAHUS
KOMITeTEHI[UM, TIpUMEeHsieMble /i 9TOr0 BBl 3aHSATUH U MCIIONb3yeMble CpeJCTBa OL|eHWBaHMUS
Tipe/iCTaB/eHbI B Tabsuiie 5.
OPMHPOBAHUS KOMIIETEHIIUU U UCTIO/Ib3yeMble CPe/ICTBA OLleHUBaHUS

aHasm3 UH(opMalu B
CBOel TIpeIMeTHOM
obnacTu.

CocraB 3HaTb YmeTb Bnanets
CopneprkaHue HOBBIE 3HAHUS B 00/1aCTU | MCITOJ/Ib30BaTh B HaBbIKaMU paboThI C
3TaroB ripoektrpoBaHus CBU TpaKTHYe CKOM TeXHUYe CKOU

YCTPOMCTB; TeHeHI[UU JlesiTeIbHOCTH HOBbIe JIOKyMeHTal[1el B
pa3BUTHS UCC/Ie[IOBaHMI B |3HAHUS U YMEHHUS; MpaKTUue CKOU

CBOeM MpeIMeTHOM CaMOCTOSITe/IHO JlesiTe/IbHOCTH; HaBbIKAaMU
obsacTu. OCYILeCTB/ISATh TIOUCK U CaMOCTOSITEJTbHO

NpHUOOpeTaTh HOBBIE
3HaHWS U YMeHUs [IpU
pacuete CBY ycTpOWCTB.

Buabl 3aHaTHM

* [IpakTHhueckue
3aHATUS;

* JlaboparopHbie
paboThI;

* Jlekuuu;

* CamocTrodTenbHas
pabora;

* [IpakTHUueckue
3aHATHS;

* JlabopaTopHbie
paboThI;

* Jlekuuuy;

* (CamocrosiTesibHas
pabora;

* JlaboparopHbie
paboThI;

* CamocTosTenbHas
pabora;

Wcnons3yemsble
cpeacTBa
OLleHVBaHUs

* Ortyert no
nabopatopHo¥i pabore;

» JlomaliHee 3ajlaHue;

* Otyet no
VHAVBUYaJIbHOMY
3a/IaHUIO;

* PacueTHast paboTa;

* Brictynnenue (Jokaaz,
) Ha 3aHATHY;

* OTyer 1o NpaKTUKe;

* Otyer no
nabopatopHoii pabore;

* [lomalliHee 3a/laHue;

* Otyer no
VH/IUBU/yaIbHOMY
3a/IaHUIO;

* PacuertHasi paboTa;

* BeicTynieHnue (foknaz
) Ha 3aHSTUY;

* OTyer Mo MpakKkTHKe;

* Otyet no
nabopatopHoii pabore;

» JlomaliiHee 3a/iaHue;

* Otyet no
VHIUBUAYaTbHOMY
3a/IaHUIO;

* PacuetHasi paboTa;

* Brictynnenue (goknazn
) Ha 3aHSITHH;

* OTyeT 1o NpaKkTuKe;

* DK3aMeH; * DK3aMeH; * DK3aMeH;
dopMynMpoBKa TMoKa3aTesell U KpUTepHeB OLleHHMBaHUS [JaHHOM KOMITeTeHILIMM TpuBe/leHa B
Tabsuie 6.
Tabnuiia 6 — IToka3aTesiM ¥ KpUTEPUU OL[eHMBAHMSI KOMIIETeHL[MH Ha JTarnax
CocraB 3HaThb YmeTb Bnagets
OminuHo * OO6nagaet * O6nagaetr auana3zoHoMm | ¢ KoHTponupyeT pabory,
(BBICOKMIi YPOBEHb) | (haKTUUECKUMHU U MIpAaKTUUeCKUX YMEeHHH, MPOBOJUT OLIeHKY,
TeopeThueCKUMHU TpeOyeMbIX /I/if Pa3BUTHSI | COBEPILIEHCTBYET
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3HaHUSIMU B TIpejiesiax
M3yuaeMoi 06/1acTH C
TOHMMaHHeM T'PaHUL]
TIPUMEHUMOCTH TIpU
TIpOBe/IeHUU
HCCJle/JOBaHUM;

TBOPUECKHUX pelleHuH,
abcTparvpoBaHust
ripobsiem;

JleiCTBUS TIPAKTHUUeCKOU
paboThI;

Xoportio (6a30BbIit

* 3HaeT (aKThl,

* OO6najgaeTr Auana3oHOM

* beper

yPOBeHb) IIPUHLUIIBI, IPOLIECCHI, NIpaKTUUe CKUX YMEHWH, OTBETCTBEHHOCTb 3a
o0111e MOHATHS B TpeOyeMbIX /75l pellleHus | 3aBepliieHue 3a7iad B
nipeiesiax u3y4aeMom oTpe/ie/IeHHBIX TIPO0JIeM | KCC/IeJOBaHUH,
obsacTy; B 00/1aCTH MCC/IeIOBaHMs; | TIPUCITOCA0/IMBaET CBOe
ToBefIeHHe K
o0cTOsITENTLCTBAM B
pettieHun rpobsiem;
YnoBneTBopuTebH | o O6agaeT 6a30BLIMU * OO6nazmaet OCHOBHbIMHU | * PaboTaeT mpu nmpsMom
0 (TIOpOroBBIi 0OLMMY 3HAHUSIMU; yMeHUsiMH, TpeOyeMbIMHU | HabIOAeHuH;
YPOBEHb) JJ1s1 BBITIOJTHEHUS

MMPOCTHIX 3a/idy,

3 TunoBbIle KOHTPOJ/IbHbIE 3aJaHUA
s peany3alldy BhIIIETIEPEUNC/IEHHBIX 3a7iau 00yUYeHHsl MCIOJb3YIOTCS TUIIOBBIE KOHTPOJIbHBIE
3a/laHUsI WK WHBbIe MaTepHhasibl, HeoOXOAUMbIe /IJisi OLIEHKU 3HaHWM, YMEHHH, HaBBIKOB W (WJTH) OIIbITa
JesiTe/IbHOCTH, XapaKTepU3YyIOIMUX JTarbl (OPMUPOBAHUS KOMIIETEHIIMM B TpOLlecce OCBOEHHs
oOpa3oBareIbHOM MTPOTrpaMMBbl, B C/IeAYIOIIEM COCTaBe.

3.1 Tembl JOMaUIHUX 3aJaHUHA

— Pacuet v npoeKkTHpOBaHKe y3KOIOIOCHBIX U HIMPOKONonocHbix CBY ¢unsTpos

— Pacuer v npoeKkTHpOBaHUe COIVIACYIOIIMX LieTei

— Pacuet 1 npoektupoBanune MIITY

— Pacuer v npoekTupoBanre CBY ycunuresiss MOILJHOCTU

— TlocTpoeHue rpueMHOIO TpakTa U Ollpefie/ieHre OCHOBHBIX ero XapakTepUCTUK

— Boibop HenMHENHBIX Mofesiell OUIONSPHBIX M T0/IeBbIX TPAH3UCTOPOB. PacueT OCHOBHBIX
SHepreTruyeckux napamerpos CBU ycunureneil MOIIHOCTH

3.2 Tembl HHAUBHUYAIbHBIX 3alaHUN

— Tunosele Bompocel Tecta 1o Teme «KPATKWE CBEJEHUA W3 TEOPUN CBY
UETBIPEXIIO/IOCHMKOB»: B cucreme Z- 1apaMeTpoB TOKM U HalpsDKeHUs  CBsi3aHbI
COOTHOLIeHUAMU: B cucrteme Y- mapamMeTpoB TOKU U HalpsDKeHUs CBfI3aHbl COOTHOLLUEHUSMU: Y-
rapamMeTpbl Ha3bIBalOT lapaMeTpaMu: Z- rapaMeTphbl Ha3blBalOT llapameTpamu: S-TiapaMeTphl CBA3bIBAKOT
najarole U OTPaKeHHble BOJHBI COOTHOLIeHUAMU: TUIOBbIe BOMNPOCHI TecTa IO TeMme
«OTIPEJIEJIEHUE TIAPAMETPOB J3KBMBAJIEHTHOM MOJIE/INM CBY TPAH3MCTOPOB»:
I'pannunas yacrora fT omnpegsensieTcs Kak vacTtora, Ha KoTopoi: MakcumanbHasi vactota fMAX
orpefiesisieTCsl Kak yacToTa, Ha Kotopoiu: I'panmunas uvactorta fT ans moseBbix CBY TpaH3UCTOPOB B
IIepBYI0 Ouepefb OIpefe/sieTcss C/IeAYLMMY IlapaMeTpamMHu SKBUBAJeHTHOM Mogenu: ['paHnuHas
yactora fT pgns Gunonsipeix CBU TpaH3WCTOPOB B TEPBYIO Ouepeb OIPeAesseTcsl C/iefyHLMMU
rapaMeTpamH 3KBHBasleHTHOW mogenu: LllymoBslie nmapamerpsl CBUY mosieBbIX TPaH3UCTOPOB B IEPBYIO
ouepeZib OIpefeseTcss C/eAYILMMU TapaMeTpaMu 5KBHBajieHTHOM Mogenu: lllymMoBble MnapameTpbl
CBU OWIIONISIpHBIX TPAaH3UCTOPOB B TIEPBYIO O4Yepelb OMpeessieTcsl CJeyIOUMMU TapaMeTpamu
5KBUBa/IeHTHOW Mogenu: Turnosele Bonpock! TecTa 1o TeMe «OCHOBHBIE XAPAKTEPVCTUKU CBY
[IPUEMHBIX YCTPOMCTB»: UyBCTBUTe/NLHOCTh NPUEMHOTO YCTPOMCTBAa 3To: JIMHAMUYeCKHit
fuanasoH CBY mpuemHyka omnpepensieTcs: Kak: CKBO3HOM KO3((ULMEHT Iepefjaud Orpefensercs Kak:
M36vpaTebHOCTD TI0 3epKa/ibHOMY KaHaily oripegessercsi: CyrepreTepoJUHHbBIN MTPUEMHUK BK/TIOYaeT B
cebst cnepyromue y3nbl: TuroBble Borpockl Tecta mo Teme «CBU YCUJIUTEJIU MOIIHOCTW»:
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Pe>kuMbl  pabOTBHI BBIXOAHBIX KacCKa/IOB YCU/INTE/eH MOIIHOCTH: BbIXOZiHasE MOIHOCTh 3aBHUCHT OT
C/IeyIOLMX TapaMeTpoB TpPaH3UCTOPOB: Ko3d@uieHT mMone3HOro [eWCTBUSL Orpefensercs Kak:
KoadduiirieHT UHTEPMOAY/IALIMOHHBIX MCKaXKeHU oripeie/nisieTcsi Kak: TUMoBbie BOMPOCKHI TecTa 0 TemMe
«CBY CMECUTEJIN»: HdocTtoMHCTBa U HepocTaTtku auoaHbix CBY cmecuresneii. loCcTOMHCTBA U
HefocTaTky TpaH3ucTopHBIX CBU cmecuteneid. KoadduipeHT peoOpa3oBaHust 3aBUCUT OT CIAYIOIIUX
napameTpoB: Touka rnepeceuenusi IP3 gy cmecuTeneil ornpezensieTcs: Kak: Touka repeceuenusi IP2 ajis
CMecHuTeJIel orpefie/isieTcs Kak:

3.3 TemnI J0K/1a/10B
— OcHoBHbIe XapakTepucTUKHM U mnoctpoeHne CBU ¢unsrpoB BonHoBass marpuiia paccesiHUs
YEeTBHIPEXTIONIOCHUKA U €€ OCHOBHble CBOWCTBa M3mepeHue S-mapameTpoB CBsi3b S-mapameTpoB C
K/lacchueckumu rnapamerpamu Y, Z, A u H OrnpegeneHne BXOLHOTO U BBIXOLHOIO corpotusieHus CBY
YeThIPEXTIONIOCHUKOB Ko3(QULIMeHT ycuieHus MO0 MOILHOCTU YeThIpEXIOMOCHUKOB OripesesneHue
YaCTOTHBIX XapakTepucTHK CBUY OUMOMAPHBIX W TO/IEBBIX TPaH3UCTOpoB Mogemn CBY OUIIONSPHBIX U
T10JIeBBIX TPaH3UCTOPOB B cucteMax CAIIP CBY

3.4 JK3aMeHallMOHHBbIE BOTIPOCHI

— Crucok TUMOBBIX 9K3aMeHaL[VOHHbIX BOIIPOCOB: 1. I[TAPAMETPBI CBY
YUETBIPEXTIO/TFOCHUKOB.  S-mapameTpbl MNacCUBHBIX U AKTUBHBIX  UYETBIPEXIIOJFOCHUKOB.
B3aumocBa3p ¢ kiaccuyeckuMu napamerpaMy. ®dusnueckuit cMbic S-mapameTpoB. OmnpezeneHue
BXOAHOTO W BbIxoAHOro conpotusieHnusi CBY detweipexnomocHukoB. 2. [TACCUBHBIE CBY
OJIEMEHTBI. OcHoBHble CBY maccuBHBIe 3/1eMEHTBI: Pe3UCTOPbI, KOHZEHCATOpbl, UHAYKTUBHOCTH,
MHKDOITOJIOCKOBbIE JIMHUM Tiepefaud. Mogend peasbHbIX 3/1eMeHTOB. [IpeicTaBieHWe C TIOMOLLBIO
BOJIHOBBIX TNapaMeTpoB paccesiHusi (S- mapametpoB). 3. AKTUBHBIE CBY 3JIEMEHTBI. OcHoBHbIE
aKTUBHBIE 3/IEMEHThI: JUOAbI, OUTIONSIpHBIE U TIOIeBble TPaH3UCTOPLI. JIMHelHbIe U HeTMHEeHbIe MOZIEH.
OcobeHHOCTH TIpeAcTaB/ieHuss Mofesieli B mporpammax CAIIP. 4. OPEIEJIEHUE ITAPAMETPOB
MOJEJIEW. Dmruprdeckie Mojenyd OGUIIONSPHBIX M TIONEeBBIX TPAH3UCTOPOB. MeTo/bl Orpesie/eHHs
rapaMeTpoB JIMHEMHBIX M HeJMHEMHbIX MOJe/ell Ha OCHOBe S-rapamMeTpoB U BOJIbTaMITEPHBIX
xapaktepuctuk. 5. [IACCUBHBIE CBUY YCTPOWMCTBA. ITaccuBHble CBY YCTPOWCTBA: [le/IUTesH,
CYMMarophbl, aTTeHKaTOphbl, Harpas/ieHHble 0TBeTBUTe/IM. OCHOBHBIE ITapaMeTpbl U MEeTOAUKU pacueTa. 6.
COIVIACYROLIME LIEIN. Ha3HaueHue COracyrolIMX Liefeil U ux mnpefcTasieHue ¢ momousto L, C-
3/IEMEHTOB ¥ MHUKPOIIO/IOCKOBBIX JTUHUA. CBY (huibTpel ¥ UX OCHOBHBIE XapaKTepUCTUKUA. OCoOeHHOCTH
MPOEKTUPOBaHUsT C momolpto TiporpamMMm CAITIP, ¢ mpuMeHeHWeM MpPOrpaMM 3JI€KTPO-MarHATHOTO
aHamm3a. 7. MAJIOIIYMAUIVME YCUJIMTEJIU. OcobeHHocTH pacyeta U TipoektupoBaHuss MIITY.
KoadduimeHT 1m1yma, ycaoBUsSI COIZlacOBaHUsi Ha MUHUMYM Ko3dduimeHta iyma. OmnpezeneHue
JMHaMHYeCKMX XapaKTepUCTUK Ha OCHOBe MeToZa (PyHKIIMOHA/IbHBIX psiZloB Bosbrepa. PacueT oCHOBHBIX
XapaKTepUCTUK(KO3(PPULIMEHT yCuieHus, KO3(P@QULIMeHT 1IyMa, AUHaMuuecKux napametpos IP3 u IP2 ) ¢
nomotnpio CATIP. 8. CBU YCUJIMTEJIN MOIITHOCTN. OcHoBHele pexxumbl pabotel CBY ycunuTeneii
MoIHOCTH: Knacchl A, AB, B u C. KoaddurmeHT mosie3Horo fefcTBusl, 0COOEHHOCTH pacyeTa BhIXOJHBIX
Lereili Ha MakCHMa/bHYH) MOILHOCTb. OCHOBHBIe HeJIMHelHble WCKaKeHUs:: Ckathe KoddduiyeHTa
repejjauy, aMIIMTyAHO-(a30Basi KOHBEPCHsl, UHTEPMOAY/ISLIMOHHbIe UCKaykeHus1. OcHOBHbIe cxeMbl CBY
YCUNUTEeN.

3.5 Boripocs! /11 NOATOTOBKH K MPAKTHYECKUM 3aHATHAM, CEeMUHapaM

— MopenvpoBanue cuctem cBsisu. CTPYKTypHble cxeMbl npueMo-niepesaroiiux CBY ycTporictB
cucteM cBsisu. IlaccuBuble CBY ycrponmcrBa. CBY mnaccuBHBIe UeThIPEXIOMOCHUKU. [lemuTeny,
CyMMaTopbl, HarpaB/ieHHbIe OTBETBUTE/M, MUKPOMOI0CKOBbIe TMHUY Nepefad. CBY ¢unbrpel. @UMBTPEI
YeoObiieBa, barrepBopra. [TonocHo-npomnyckarotue GUIbTPbl HA BCTPEUHBIX CTEPKHSIX Y MTOTYBOTHOBBIX
pe3oHaropax. CBY cornacyrouue nenud. MogenupoBanve Ha ocHoBe L, C snemeHTOB. Pacuer u
npoekTHpoBaHue. Mojenmu aktuBHbIX CBU 371emeHTOB. MasnocurHanbHble MOfeNd OWMOMSPHBIX U
TM0JIeBbIX TpaH3UCTOpoB. Ompe/iesieHre MapamMeTpOB MajlOCUTHalbHBIX MoJeseld Ha OocHOBe S, Y U Z
napameTpoB HesmHeliHble Mogie/i OWUTOMSPHBIX U TIO/IEBBIX TPAH3UCTOPOB. DMIMPUUECKe MOJeIN JJist
CATIP. OcHOBHble OTIUYMUTETbHbIE OCOOEHHOCTU TIpPUMEHsieMbIX Mofeseil. MaremaTuueckue MeTo[bl
aHasm3a JuHeHHbIX 1 HenrHelHbIXx BU 1 CBU ycrpoticTs. [loHsATHE 0 MeToe TapMOHHUeCKoro OamaHca
U (yHKUMOHA/MbHBIX psifax Bonsreppa. CBU ycunurtend MomHoOCTA. OCHOBHBIE XapaKTepPUCTUKH,
peXxuMbl paboTel. BeiOop paboueit TOUKH, OIleHKa /OCTYDKUMBIX XapaKTePUCTHK 10 YPOBHIO BBIXOAHOW
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mormHocti CBUY mpeobpa3oBarenibHble ycTpoiictBa. bamancHele CBU cmecurenu, (a3oBbiii MeTof
TIoZlaB/ieHNsl 3epKajbHOro kKaHana. OcHoBHble cxembl Pacuer CBU ycunureneld ¢ IOMOLIBbIO [POrpamMm
CATIIP Advanced Design System (ADS). Pacuer CBY cmecureneit ¢ momoiibto mporpamm CATIP
Advanced Design System (ADS).

3.6 TembI pacueTHBIX padoT
— Boibop HenMHENHBIX Mofesiell OUIONSIPHBIX M TI0/IeBbIX TPAH3UCTOPOB. PacueT OCHOBHBIX
SHepreTruyeckux napamerpos CBU ycunvreneil MOILIHOCTH

3.7 Temsl 1a00paTopHBIX padoT
— Pacuet v npoekTHUpoOBaHue Y3KOMOJOCHBIX U IMPOKOToa0cHbIXx CBY ¢unbTpoB
— Pacuer v npoekTHpoOBaHMe COrNACyIOLUX LieTnei
— Pacuert v npoektupoBanue MIITY
— Pacuer u npoekTupoBanre CBY ycunuresis MOIJHOCTU
— TlocTpoeHue rpueMHOI0 TpakTa U Ollpefie/ieHre OCHOBHBIX ero XapakTepUCTUK

4 Metognueckye MaTepHaJibl
[nst obecrieueHusi mporiecca oOyueHHs U pellleHus 3afad 00y4yeHUsi MCIIOb3YIOTCS CIeAyIoIe
MaTepua’lbl:
— MeTOAUUYeCcKre Marepuasbl, OMpefessitollue TMpOoLeJypbl OLIEHWBaHUSl 3HAaHWN, YMEeHUH,
HaBBIKOB U (WIM) OMbITa [AeITebHOCTH, XapaKTepU3YIOL[UX 3Tarnbl (OpP-MUPOBAHUSI KOMIIETEHLIWH,
corsiacHo 11. 12 paboueii IporpaMMel.

4.1. OcHoBHas /MTEparypa
1. KommeioTepHoe MozenrpoBaHue mporieccoB B POC: YuebHoe mocobue / PomaHoBckuii M. H.
- 2016. 101 c. [OnekTpoHHbIi pecypc]. - https://edu.tusur.ru/publications/5916

4.2. lonoiHMTe/IbHAA IMTeparypa

1. Cyuxkos [I. 1. OcHoBel npoekTrpoBaHus feuatHbix I1at B CAIIP P-CAD 4.5, P-CAD 8.5-8.7
1 ACCEL EDA /- M. : Topsiuas iuaus-Tenekom, 2000. - 620 c. : ui. (Haauuve B 6ubmoreke TYCYP - 8
9K3.)

2. CBY nonynpoBoAHUKOBBIE pajvonepegatuuky: HayuHoe usganue/ B.M. Karanos.-M.: Paguo
¥ CBs13b,1981-399c. (Hamuue B 6ubmoreke TYCYP - 36 3k3.)

3. TsepporenbHble yctpoiictBa CBU B TexHuke cBs3u/ JLI. TacanoB, A.A, Jlumaros, B.B.
MapkoB, H.A. MoruisueHko.-M.: Pagyio u cBsi3b, 1988.-288c. (Hanmuue B 6ubmuoreke TYCYP - 7 9k3.)

4. leapu H.3. JIunHeiinble TpaH3ucTopHble ycunutenu CBU.-M.: Paguo u cBsizb, 1987.-386¢
(Hanmuuue B 6ubmuoteke TYCYP - 3 3k3.)

5. MaumnHoe npoektupoBanue CBU ycrtpoiicts: Ilep. ¢ anrn./ K.I'yrita, P. I'apx, P.Uazaxa. M.:
Pazvio u cBsizb, 1987.-428c¢. (Hamuue B bubmioreke TYCYP - 23 3k3.)

4.3. O0s3aTe/TbHBIE YUeOHO-MeToJHYeCKHe MoCco0us

1. 1. BunokypoB B. M. JlaGopaTropHblii MpakTHKyM 'TesleKOMMyHHKAallMOHHbIE CUCTEMBI':
PYKOBOJICTBO K JsiabopaTopHbIM paboram To Kypcam ydeOGHOro HampaBreHusi "TeneKoMMyHHMKaLMu' Ha
paguoTexHuueckoM dakynbrete Paszgen 1: V3yuyeHue OCHOBOIOJAraroOIUX TPUHLIUIIOB U YCTPONCTB
snektpoHHO# TPOII. -Tomck : TYCYP, 2007, - 59 c. (Hamure B 6ubmoteke TYCYP - 100 3K3.)

2. [OmvurpueB B.[l. OmpezeseHue 4YaCTOTHBIX WM JUHaMUUeCKUX xapakrepuctuk BY u CBY
YCTPOUCTB. YueOHO-MeToAuuecKoe rocobue 1o aucuurmHe I'TIO/Tomck, M3a-so TYCYP, 2007r.,-63c. :
bubmoreka TYCYP (Hanuuue B 6ubmoteke TYCYP - 40 3k3.)

3. Paspabotka ycTpo#cTB Ajisi cucteM 0GecCrpoBOAHOM cBsi3u: YueOHO-MeToAuueckoe mocobue
[l TIDAKTUYeCKWX 3aHATHH U caMocCTosTesbHOM pabotel/ [ImwurtpueB B.[I., PoroxuukoB E.B.,
[Mubensryt A.A.-2014r.-37c. [OnekTpoHHbIH pecypc]. - http://edu.tusur.ru/training/publications/4027

4.4. Ba3bl JaHHBIX, TH()OPMALMOHHO CIIPABOYHbIE H MOMCKOBbIE CHCTEMBI
1. 1. OnepauuonHsle cucteMsl Windows, Linux
2. 2. Tlaketr mporpamm CAIIP Advanced Design System (ADS), AWR Microwave Office.
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