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
MopenpoBaHue 3/IeMeHTOB H ycTpoucTB paguocssasu (I'TIO 3)

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: 3

CemecTp: 6

YueOHbIi 1i71aH Habopa 2016 roga

PacripezsienieHre pabodero BpeMeHH

Ne Bugpl yueOHOM fieTeTbHOCTH 6 cemecTp Bcero EvHunb
1 Jlekuu 34 34 4acoB
2 [IpakTrueckue 3aHATHSA 38 38 4yacoB
3 JIabopaTopHble 3aHSTHS 36 36 4yacoB
4 Bcero ayauTOpHBIX 3aHITUM 108 108 yacoB
5 CamocTosiTesibHast paboTa 72 72 yacoBs
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: 6 ceMeCTp

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

JINCT COTJIACOBAHUM

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
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/IEU'ILHOCTI/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

HOucuunnuHa «MoJenvpoBaHue 371eMeHTOB M ycTporcTB paauocssizu (I'TIO 3)» (B1.B.[AB.3.2)
OTHOCUTCS K 6710Ky 1 (BapvaTHBHas 4acTh).

[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:

— TIK-15 ymeHuem pa3pabatbiBaTh U O(OPMJISATH Pa3MYHYIO TIPOEKTHYIO U TEXHHUECKYIO
[ OKYMEHTALUIO;

— TIK-19 TroTOBHOCTBIO K OpraHu3aldud paboT M0 TIPaKTUYeCKOMY HCIIO/b30BaHUIO U
BHE/IDEHUIO Pe3y/IbTaTOB UCC/Ie[0BaHNN;

B pesynbraTe nsyuyeHUs JUCLMIVIMHBI CTYAEHT JO/DKEeH:

— 3HaTb - 3HaThb OCHOBbI LM(POBOM BBIYMC/IMTENbHONM TEXHUKH, CTPYKTYpbl W
(YHKIIMOHMPOBaHME JIOKATbHBIX BBIUMC/IUTENBHBIX CeTell U 1o0anbHOM ceTr VIHTepHeT; - MPUHIIUIIBI
MIOCTPOEHUSI TPUEMO-TIepPeJatoIMX YCTPOKWCTB CUCTEM CBSI3U, OCHOBHBIE CXeMbI IOCTPOEHHSI TTaCCUBHBIX
u akTUBHBIX CBY yCTpOICTB, UCIO/b3yeMbIX B CUCTEMAax CBSA3M ; - (pu3nueckre 3(p(eKTsl U MpoLiecchl,
Jexale B OCHOBe TIPUHLIMIIOB  JIelCTBUS  TOJyIPOBOJHUKOBBIX,  3/IeKTPOBAKYYMHBIX U
OTTO3/IEKTPOHHBIX ITPUOOPOB; - MOJE/I M METO/bl pacyeTa aMIUIMTYIHO- YaCTOTHBIX U ()a30-4yaCTOTHBIX
XapaKTepPUCTUK MaCCUBHBIX U aKTUBHBIX YCTPOMCTB CHUCTEM CBSI3U ; -OCHOBbI TEXHOJIOTMU UHTErPa/IbHbIX
CXeM, MHKDOCXEeMOTeXHHKY W TIpUHLOMI pPaboTbl 0a30BbIX KAacKaJOB aHA/NOTOBBIX U JIOTWYeCKUX
3/IeMeHTOB 1M(POBLIX CcxeM; -TpebOBaHMsI CTaHAApTH3alL[MM, MeTPOJIOTHYeckoro obecrieueHUs U
6e301acHOCTH >KH3He/[esITeTbHOCTH TPH Pa3paboTKe 1 9KCIUTyaTal[i yCTPOMCTB U CHCTEM 3JIeKTPOCBSI3Y;

— yMeTb -yMeTb I[POBOJWUTb aHaau3 W CUHTE3 aHaJO0rOBbIX YCTPOMCTB, CUHTE3UPOBAThb C
WCTIO/Ib30BaHUEM COBPEMEHHOW MHKDO3/IeKTPOHHOM 371eMeHTHOM 0a3bl yCTPOHCTBa, 00ecreurBaroiye
3a/laHHOe (DYHKLIMOHUpPOBAaHWe; - T[IPOBOAUTbL MaTemMaTHyeCcKWd aHamu3 (U3NYecKWx IpOLEecCoB B
aHaJIoroBbIX M LM(POBBIX yCTpOiCcTBax (OpMUpOBaHUs, TpeoOpa3oBaHUss U 00pabOTKM CUTHAJIOB,
-pacCUMThIBaTh U U3MepSTh MapaMeTpbl U XapaKTePUCTUKHU JIMHEHMHBIX M HeJIMHEMHBIX 3/eKTpUYeCKUX
Lerield, pacCuMTbiBaTh M aHaJM3UPOBAaTh [apaMeTpbl 3/eKTPUYeCKUX Lieneld U (UIbTPOB Ha
MepCOHANbHBIX KOMIIbIOTEPAX; - IIPOBOJWTb CaMOCTOSITE/NbHbIM aHaau3 (PHU3UUeCKUX T[pPOLIeCCOB,
IIPOMCXOJAIINX B 3JIEKTPOHHBIX YCTPOKCTBAX, MPOEKTUPOBATh U PaCCUUTHIBATD UX;

— BJajeTh -BlafleTh HauaJbHbIMH HAaBbIKAMH pa3pabOTKM W OTIAQAKA C WCIIO/b30BaHUEM
COOTBETCTBYIOIL{MX OT/aJOYHBIX CPEe/CTB IPOrpaMMHOr0 00OecrieueHHs] CHUTHA/IBHBIX TIPOLECCOPOB U
MHUKDPOKOHTDOJIIEPOB; - HaBbIKAMU MPAKTUYECKON PabOTHI C /1TabOpaTOPHBIMU MakKeTaMH aHaJ0TOBLIX U
LM(PPOBBIX YCTPOMCTB, MeTOJAaMU KOMIIbIOTEDHOIO MOZeIUpPOBaHUs (PU3NUECKUX TPOLIeCCOB IIPU
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niepefjaue MHPOPMALIUK; - HaBbIKaMU 3KCIIEPUMEHTA/IbHOTO OTpe/ie/ieHrsl XapaKTePUCTUK U TlapaMeTpOB
Pa3/IMYHbIX 3JIEKTPOHHBIX TIPUOOPOB U MX KOMITBIOTEPHOTO MCC/Ie/JOBaHUS 110 7IeKTPUUeCKUM MOZesIsiM;
-TeXHUKOW WH)XEHEPHOW W KOMIbIOTepHOH rpaduku (BBOJ, BBIBOJ, OTOOpakeHue, TipeoOpa3oBaHHe U
peflakTUpoBaHue rpaduueckux 00beKTOB Ha KOMIIbIOTEpE).

4. O0beM ANCHMILIMHBI M BUABI YU4e0HOH padoThI
OO1iast TPYA0EMKOCTh JUCLIMIUTMHBI cocTaBysgeT 6.0 3aueTHbIX eJUHMIILI W TIpeJCTaB/ieHa B
Tabmuie 4.1.
Tabsmura 4.1 — Tpya0eMKOCTb AUCIUTTAHBI

Buzibl yueOHOM /eATeIbHOCTH Bcero uacos CemecTpsl
6 cemecTp
AynutopHblie 3aHSTHS (BCEro) 108 108
Jlekumu 34 34
[TpakTryeckue 3aHITHS 38 38
JlabopaTtopHble 3aHATHUS 36 36
CamocrosiTenbHasi paboTa (Bcero) 72 72
OdopmsieHre 0TYeTOB T10 J1TabOpaTOpHBIM paboTam 33 33
[TpopaboTKa IEKIIMOHHOTO MaTepuasa 9 9
[ToaroroBka K IpakTUUeCKUM 3aHATHAM, CeMUHapaM 30 30
Bcero (6e3 3x3ameHa) 180 180
[ToaroroBka v craya sK3aMeHa 36 36
OO0111ast TPYJOEMKOCTD U 216 216
3aueTtHble Eavnuibl TpyoeMKoCTH 6.0 6.0

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3jensl JAUCHHUILIMHBI H BH/IbI 3aHATHH
Pa3ziesbl AUCIUTIMHBI ¥ BU/IbI 3aHSITUM TIPUBEZIeHbI B Tabwiie 5.1.
Tabmuija 5.1 — Pa3zaenbl AMCHMIVIMHBI U BUJbI 3aHSATUN

u: = =
£ o
= 5 t}
R O o]
T @ e =) S =
Qg M i)
) A =® o & S =~
5 S 2 2 | 23 >3
Ha3BaHnus pasziesnioB JUCLIAIIIUHBL & 5 = 5 o O S &
= & = & T = E
) ) S O 9 =
: £ 5§ =& &8
5 NS =) ~
=H = 3
O
6 cemecTp
1 OcHOBHBIe MTOHATHA U OIIpe/ie/leHus 34 38 36 72 180 |IIK-15, ITIK-19

CBU yctpoiictB. CUcTeMbI
aBTOMaTU3UPOBAHHOTO TIPOEKTUPOBAHUS
CBU ycrpoiicte (AWR u ADS);
[TaccuBubie CBY 3/1eMeHTbI U UX
Mogenu; AktrBHble CBY 31eMeHThI U UX
Mozieny; CBY naccrBHbIe YCTPOWCTBA,
coryiacyrlye 1enu U GuabTphbl;
Manomymsigue CBY ycunureny; CBU
ycunurteny MolHocty; CBY cmecureny;
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Paguoripuemusie u nepegarorqre CBY

TPaKThI.
Wtoro 3a cemecTp 34 38 36 72 180
Ntoro 34 38 36 72 180

5.2. Copep)kaHue pa3/e/ioB JUCLHHUILUIMHBI (10 JIeKIUAM)
CojiepskaHue pa3/enoB AUCLUIUINH (T10 JIEKLIUSIM) TIpUBeieHo B Tabiuie 5.2.
Tabsura 5.2 - CofepykaHue pa3/iesioB JUCIUTIIVH (TI0 JIEKIUSIM)

CopeprkaHue pas/iesioB JUCLATIIMHBI 10

Tpyn0eMKOCTb,

dopmupyeMble
KOMIIeTeHL[U1

aBTOMaTHU3UPOBAHHOTO
npoektrpoBanusi CBUY yctpoiictB
(AWR u ADS); [TaccuBHbie CBU
3JIeMeHTbI U UX MOJe/I; AKTHBHBbIE
CBUY snemenTsl ¥ ux Mogenu; CBU
MacCHUBHbIE YCTPOWCTBA,
coriacyrlye 1eny U (GUuabTphbl;
Manomymsaue CBY ycunureny;
CBUY ycunurenu mouHocty; CBY
cmecuteny; Paguonpuemnsle u
nepegatorue CBY TpakTbl.

O3HakoM/IeHHe C COBpeMeHHbIMU
naketamu CAIIP nig pacuera u
npoektrpoBanust CBU ycrporictB AWR u
ADS.OcHOBHBIE MTaKeTbI IIPOrpamMm U
WCII0/Ib3yeMble MeTO/Ibl pacyeTa.
OtnuuurebHbIE 0COOEHHOCTH U
BO3MOYXHOCTH I10 pacyeTy OCHOBHBIX
xapakrepuctuk CBY ycTponcTs.
OcHoBHble CBY naccuBHBIe 3/1eMeHTHI:
Pe3UCTOpPbI, KOHJeHCAaToPhI,
VH/JYKTUBHOCTU, MUKPOITI0/I0CKOBbIE
JIMHWUH Tlepefiaur. Mozienu peanbHbIX
371eMeHTOB. [IpesicTaBieHne C IOMOLLBIO
BOJIHOBBIX [1apaMeTpoB paccesHus ( S-
rnapameTpoB). OCHOBHbIE aKTUBHbIE
3/IeMEeHTBI: JVO/[bl, OUITOSIPHBIE U
T0JIeBble TPAaH3UCTOPLI. JIVHeliHbIe U
HesmMHelHbIe Mogen. OcobeHHOCTH
Tripe/iCTaBIeHUst Mo/ieiel B MporpaMMax
CAIIP. OMnipryeckue Moenu
OUIIOJISIPHBIX U T10JIEBBIX TPAH3UCTOPOB.
Mertozp! onpeiesnieHyst napaMeTpoB
JIMHEeWHBIX U HeJIMHEMHBIX Mo/jie/ieli Ha
OCHOBe S-TlapaMeTpOB U BOJIETaMIIePHBIX
xapakTepucTuk. IlaccuBubie CBU
YCTPOMCTBA: [le/IUTe/IH, CyMMaTOpBkl,
aTTeHHaTOoPkbl, HarlpaB/IeHHbIe
otBeTBUTEM. OCHOBHBIE TTApaMeTpPbl 1
MeTOAUKM pacueta. HazHaueHue
COMIACYIOLUX Lierer U hx
TrpeficTaB/ieHHe C romolnsro L, C-
3JIEMEHTOB ¥ MUKDPOITOJIOCKOBBIX JIMHUU.
CBY ¢unbTpel ¥ UX OCHOBHbIE
XapakTepucTuku. OcobeHHOCTH
[POEKTHUPOBaHUS C [IOMOILIBIO TIPOrpamMm
CATIP, c npumeHeHWeM IporpaMm

Hassanus paszenos =
JIEKLIUAM
6 cemecTp
1 OcHOBHbIe OHATHA U onipefenenus |IIpeamert v 3agaun Kypca. OCHOBHbIE 34 [TK-15,
CBUY ycrpoucts. CucreMbl noHATHA U onpepenenuss CBY ycrpoucTs. [TIK-19

CornacoeaHa Ha noptane N2 11861




3/1eKTPO-MarHUTHOTO aHa/Iu3a.
OcobeHHOCTH pacueTa v
ripoektrupoBanust MIITY. KoadduimeHT
1IyMa, YC/I0BUS COIVIaCOBaHUS Ha
MHHUMYM KO3 ULMeHTa LIyMa.
Ornpefenenve JruHamMuye CKUX
XapaKTepUCTHK Ha OCHOBe MeTO/a
(byHKIMOHAMBHBIX psiZioB Bosbrepa.
Pacuet ocHOBHBIX
XapaKTepUCTUK(KOIDDULMEHT yCUIeHus,
KO3(QULIMEHT 11yMa, JUHaMUYeCKHX
napametpoB IP3 u IP2 ) c nomoipsto
CAITIP. OcHoBHBIe pexkuMbl paboTtel CBY
yCUIUTe/Ied MOIITHOCTH: Kiacchl A, AB,
B u C. KoadduimeHT nosie3Horo
JielicTBYsI, 0COOEHHOCTH pacyeTa
BBIXO/JHBIX Liefeld Ha MaKCUMaJIbHY10
MOIIHOCTb. OCHOBHbIE HeJTMHENHbIe
HCKa)KeHUsI: CokaTre Kod(duiireHTa
repefiaud, aMIIMTyAHO-(a30oBast
KOHBEpCHSs, UHTePMOZAY/ISILIMOHHbIe
nckakeHus. O6/1acTb IpUMeEHeHus],
OCHOBHbIE XapaKTepUCTUKU:

K03 duIeHT peobpa3oBaHus,
3epKasibHbIM KaHa/i. CBU cmecuTenu Ha
Jvojax v TpaH3ucropax. banaHcHble 1
KOJIbL|eBble cMecuTeu. Pa30oBblii MeTo/,
N0/, aB/IeHNs 3epKa/IbHOrO KaHasa
OcobenHoctu ioctpoenus CBY
MPUEeMHBIX TPaKTOB. [IMHaMUue CKUii
[Tara3oH U CriocobbI ero omnpeziesieHus ¢
nomotipto CATIP. OcobeHHOCTH
noctpoenusi CBY niepearolnx TpakToB
Y BO3MOXHOCTH pacyeTa OCHOBHBIX
XapaKTepUCTHK

HToro

34

Wtoro 3a cemecTp

34

5.3. Pazensl AMCHUIUIMHBI M MEXX/UCIMII/IMHAPHBIE CBSI3M C 00ecneynBarIMH (MPeAbIAYIMMHI)

U o0ecreurBaeMbIMH (MOC/IeYIOIAMH) JUCHHUIUTHHAMHA

Pazgenbl AUCHMIUIMHBI U MEXIUCIUTUIMHAPHBIE CBSA3U C 0becrieunBarOmUMy (TIpebIAyIiMU) U
obecrieuriBaeMbIMH (TT0C/IEIYIOIIMMU) JUCLIATTMHAMM TIPe/ICTaB-/IeHbl B Tabwviie 5.3.
Tabnuiia 5.3 - Pa3genbl AUCLUTITMHBI M MEXKJUCIMIIMHAPHBIE CBSI3U

HavmeHoBaHMe qyCLUTIIMH

Ne pa3zpmenos
JlaHHOU
JVCLIUTUTHHBI, J1/Is]
KOTOPBIX
Heo0X0AMMO
H3yueHue
obecrieunBaroIx
1 00ecrieurBaeMbIX
JVCLIUTLTH

1
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[TpefiecTBytoLMe AACLUTIIUHBI

1 Nudopmarrka

2 MeTpoJiorusi ¥ TexHu4yeCcKre u3MepeHus

3 Paguoniepejaroliyie yCTPOMCTBA CUCTEM PAJUOCBSI3U U PaAMOJ0CTYyTIa

4 PaguonpreMHble YCTPOMCTBA CUCTEeM PaJUOCBSI3U U PaZiMO[0CTyIIa

5 Pacuet 3/1eMeHTOB U ycTpoicTB paauocesizu (I'TIO 2)

6 Teopus aneKTpUUeCKUX Lierei

7 dusmka

e S I A o IS A S

8 DnekTpoHUKa

[Tocnepyroiye AUCLUITIMHBL

1 ABTOMAaTH31MpPOBaHHOE MPOEKTUPOBaHME KOMIIOHEHTOB MUH(POKOMMYHHKAL[MOHHBIX
cucteMm (I'TIO 4)

2 MopgenvpoBaHUe YCTPOUCTB JIJis CUCTeM CBSI3U +

3 CucreMbl aBTOMaTU3UPOBaHHOTO npoekTupoBanusi CBY auarasona +

5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMHUPYeMBbIX NP U3yYeHUH AUCIHUIUIHHBI, U BU/I0B 3aHATHI
CooTBeTCTBME KOMIETeHLMH, (POPMUPYeMbIX NpPU W3yUeHUW [UCLIMIUIMHBL, U BUJOB 3aHATUN
npe/icTaB/ieHo B Tabsurie 5.4

Tabmuma 5. 4 — CoOTBeTCTBHe KOMIETEHI[MM W BHUOB 3aHATHH, (OPMHUDYEMBIX TIPU H3yueHUU
VCLIATITUHBI
Buppl 3aHATHI
4]
R B
< < S
= e ) =)
& 5 @
s e = (="
= < ) -
& = y o <
g = < = e ®DOopMbI KOHTPOJISI
= = S = 5
3 = 5 = &
N = 5 S
> a &=
X o o
© O© o
5 - :
= O
IK-15 + + + + HomarHee 3aganume, OTyeT
110 UHAUBUAYATEHOMY
3a/IaHUIO, 3alllnuTa OTYeTa,
Otuert 10 1abopaTopHO
paborte, BricTyrieHne
(moknapn) Ha 3aHsiTHH, OTUET
T10 MPaKTUKe
[TK-19 + + + + HomaiuHee 3azanue, Otuet
10 UHAUBUAYATbHOMY
3a/laHuI0, 3allliTa OTYeTa,
Ortuet 10 y1TabopaTOpHOIA
paborte, BricTymineHue
(moknan) Ha 3aHaTHH, OTUeT
T10 MPaKTUKe
6. IHTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3aIUH 00yUeHHUsA
He mipegycmotpeno PYII
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7. JIabopaTopHbie padoThI

HaumeHoBaHue 1abopaTopHbIX paboT nprBeseHo B Tabnuie 7.1.
Tabmuua 7. 1 — HanmeHoBaHue 1abopaTopHbIX paboT

3 <]
& ZE
Q ==
Z s 3
Ha3Banus pa3enoB HaumeHoBaHue 1abopaTopHBIX paboT z v =5
St 25
2 o' 9
= S
6 cemecTp
1 OCHOBHbIe MOHATHSA U OrpeJeneHrs | PacueT v MpoeKTUpOBaHUe 36 [TK-15,
CBUY ycrpoucts. CucteMbl Y3KOIIOJIOCHBIX U IIIMPOKOIO/J0CHBIX CBY [TIK-19
aBTOMAaTHM3UPOBaHHOIO ¢unbTpoB Pacuet 1 mpoekTrpoBaHye
nipoektrposanus CBY ycrporicts corviacyrolux Lernel Pacuet u
(AWR u ADS); INaccuBHbie CBU npoektupoBanue MIITY Pacuet u
3JIeMeHTHI U UX MOZle/id; AKTUBHBIe | npoekThupoBaHue CBY ycunuresns
CBUY snemeHnTsl ¥ Ux Mogenu; CBU MOLLIHOCTHU
NaCcCUBHbIe yCTPOUCTBA, Vitoro 36
coryiacyrolye 1erny U (GUabTphbl;
Manowmymsame CBY ycunureny;
CBUY ycunurenu moujHoctu; CBY
cMecuTeny; PaguonpuemHslie v
nepegatorue CBY TpakTbl.
Wtoro 3a cemecTp 36
8. IlpakTHUeckue 3aHATHUA (CEeMHUHAPBHI)
TeMaTHKa NPaKTHUeCKUX 3aHATHI (CEMUHApPOB) MpUBeZieHO B Tab/wiie 8.1.
Tabsura 8. 1 — TemaTHKa NMPaKTUYeCKUX 3aHSITHM (CEMUHAPOB)
v L s
I L =
9 = =
o Q o T
Temaka NpakTUUeCKUX 3aHATAN =] > T
HasBanus pasgenos z = =
(cemuHapoB) 3 g g
&£ =
2 e
= S
6 cemecTp
1 OcHOBHBIe IOHATHA U OrpefiesieHys1 | MoJenupoBaHye CUCTEM CBS3U. 38 [TK-15,
CTpyKTypHBIe CXeMbl [IpHeMo- [1K-19

CBUY ycrpoucts. Cucrembl
aBTOMaTHU3UPOBAaHHOIO
npoektrpoBanusi CBUY yctpoucT
(AWR u ADS); [TaccuBHbie CBU
3JIeMEeHTbI U UX MOJe/N; AKTHBHBIE
CBUY snemenTsl ¥ ux Mogenu; CBU
MacCHUBHbIE YCTPOWCTBA,
coriacyrlye 1eny U (UuabTphbl;
Manomymsae CBY ycunureny;
CBUY ycunurenu moiHocty; CBY
cmecuteny; Paguonpuemnsie u
nepegatorue CBY TpakTbl.

nepegatoiux CBU ycTpoicTs cucteM
cBsi3u. [TaccuBHble CBY ycTpoucTsa.
CBUY naccuBHbIe 4eTbIPeXIT0/IFOCHUKU.
[enureny, cymmaropsl, HaripaB/ieHHbIe
OTBETBUTE/IU, MUKPOII0/I0CKOBbIe JIMHUU
nepezsad. CBY ¢unbrpel. ®UnbTphl
YeoOsbimiesa, barrepsopTa. [TonocHo-
NponycKaroiiye GuIbTPbl HA BCTPEUHbIX
CTep’>KHAX U ITOJIYBOJIHOBBIX pe30Haropax.
CBUY cornacyrolye Lenm.
Mogenuposanue Ha ocHOBe L, C
3/1eMeHTOB. PacueT U poeKkTrpoBaHue.
Mopenu aktuBHbIX CBY 3/16MeHTOB.
ManocurHanbHbIe MOZe/TN OUTTOSIPHBIX
Y T10JIeBbIX TPaH3UCTOPOB. OripesiesieHye
rapaMeTpOB MaJIOCUTHA/IbHBIX MOZe/en
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Ha ocHoBe S, Y ¥ Z napameTpoB
HenuHeliHble Mozies OUTOSIPHBIX U
T10JIeBBIX TPAH3UCTOPOB. DMITUPHUYE CKHE
mogenu ayist CATIP. OcHOBHBIe
OT/INYUTE/IbHbIe 0COOEHHOCTH
TIpUMeHsIeMbIX MOZle/el.
MaremaTuyeckre MeTO/bl aHa/In3a
MUHeNHbIX U HenuHelHbix BU u CBY
ycTpoiicTs. [ToHsiTHe 0 MeTOze
rapMOHHYeCcKoro OasaHca u
¢dbyHKLIMOHaNBHBIX psiZiax BosbTeppa.
CBY ycumurenu moiHoCcTd. OCHOBHBIE
XapaKTePUCTHUKHU, PeXXUMBI PaOOTHI.
Bri6op paboueii ToukH, oLjeHKa
JIOCTVDKUMBIX XapaKTePUCTUK T10 YPOBHIO
BbIXO4HOU MowjHOCcTH CBY
nipeobpa3oBaTesibHbIE YCTPOMCTBA.
banancueie CBY cMmecureny, a3oBblii
MeTO/| 1T0/laBJ/IeHHrs 3epPKaJlbHOrO KaHasa.
OcHoBHble cxembl Pacuer CBU
YCU/IUTEIeN C TIOMOLLbIO TTPOrPaMM
CATIP Advanced Design System (ADS).
Pacuetr CBY cmecuTeneit C MoMoIibio
niporpamMm CATIP Advanced Design
System (ADS).

HToro 38

Wtoro 3a cemecTp 38

9. CamocrosTesibHasA pabora
Buzpl camocTosiTeTbHOM paboThl, TPYAOEMKOCTh U (hOpMUpPyeMble KOMITeTEHIIUH TIPe/CTaB/IeHbI B
Tabmmme 9.1.
Tabsura 9.1 - Bugbl camocTosiTesTIbHOM pab0ThI, TPYZI0EMKOCTb U (JOPMUPYEMbIe KOMITETEHIIUH

g ¢ =
= a =
2 = 0
o U T
Buapl camocTosiITeIEHOM = > o
Hassanus paszesnos s - =T DopMbI KOHTPOJIS
paboThI L s g
S a =
~ o 2
= S}
6 cemecTp
1 OcHoBHbIe OHSATHA U | [ToAroToBKa K 30 |TIK-15, BricTynienue (goknan) Ha
onpeseneHuss CBY TpaKTUYe CKUM 3aHATUSM, [1K-19 3aHATHY, [JomalliHee
ycTpoicTB. CUCTEMBI CceMUHapam 3a/laHue, 3aluTa OTYeTa,
aBTOMAaTHM3UPOBAaHHOTO Otuer o
p [TpopaboTKa JIeKLIMOHHOTO 9
npoektrpoBanust CBU Marepuasa VIH/UBU/lya/IbHOMY
yctpoiictB (AWR u ADS); 3aannto, OTueT 1o
[TaccuBHbie CBU OdopmiieHre 0TUETOB 110 33 naboparopHoii paboTe,
9/IEMEHTBI 1 MX Mogie/ii; | /1a00paTopHEIM paboTam OTueT 1Mo MpakTUKe
AxtusHble CBY VToro 72
3JIEeMEHTBI U UX MOZeJIH;
CBUY naccuBHbIe
YCTPOWMCTBA,
corviacyolye 1eny u
¢bunbTphl; Manomymsiiue
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CBY ycunurenu; CBU
YCUJIUTE/IA MOLL{HOCTH;
CBY cmecuTteny;
PaguonpremHsble u
nepepatome CBY

TPaKThI.
Wtoro 3a cemecTp 72
[ToaroroBka 1 caya 36 JK3aMeH
JK3aMeHa
Ntoro 108

9.1. Bonipocs! A1 NOATOTOBKYU K NPAaKTUYeCKUM 3aHATUSM, CEMUHapaM
1. Bribop HelMHEMHBIX Mojesieli OUIIONSPHBIX W TIOJIEBBIX TPAaH3WCTOPOB. PacueT OCHOBHBIX
SHepreTruyeckux napamerpos CBU ycunvreneil MOIIHOCTH
2.

9.2. Tembl J1a0OpPaTOPHBIX PadoT
PacueT v mpoeKTHpOBaHKe y3KOIOIOCHBIX U HIMPOKONonocHbix CBY ¢unbTpos
PacueT 1 npoeKTHpoOBaHue COIIAaCyIOLIUX Lierei
Pacuet u npoexktrpoBanue MIITY
Pacuet 1 npoektupoBanve CBY ycuinTesis MOLLHOCTH
ITocTpoeHue npreMHOr0 TpakTa U OIpe/e/ieHue OCHOBHBIX er0 XapaKTepUCTHUK

W

10. KypcoBas pa6oTa (nmpoeKr)
He npenycmotpeno PYII

11. PeriTMHrOBas cUCcTEeMa AJIA OLI€HKH YCII€eBde€eMOCTH CTYA€HTOB

11.1. Ban/ibHbIe OLEHKH /11 3/IEMEeHTOB KOHTPOJIsl
Tabsuria 11.1 — BasutbHbIe OLIEHKH [I7Is 37IEMEHTOB KOHTPOJIS

o . MakcumManbHbIN
. MakcumasbHbIU MakcrmasbHbIN
DneMeHThI yueOHOM 0asin 3a mepuof, Bcero 3a
6am1 Ha 1-yro KT ¢ | 6ans 3a nmepuof,
JledTeIbHOCTH Mexay 2KT u Ha ceMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHeL] cemecTpa
6 cemecTp
BricTyniieHue (fokiaz) Ha 4 4 4 12
3aHATUU
HomaniHee 3afaHue 4 4 2 10
3ammTa oTuera 4 4 4 12
Ortuer 1o 4 4 4 12
WH/VBUlyaJIbHOMY
3a/JaHUI0
OTuert 1o y1labopaTopHO 4 4 4 12
pabore
OTyeT 110 TpaKkTUKe 4 4 4 12
Wtoro Makcumym 3a 24 24 22 70
TIepuoz,
JK3aMeH 30
Hapacraroiym urorom 24 48 70 100

11.2. ITepecuet 6a/1/10B B OLIEHKH 3a KOHTPO/IbHbIE TOUKH
[TepecueT 6a/IOB B OLIEHKM 3a KOHTPOJIbHBIE TOUKHU TIpe/iCTaB/IeH B Tabmuie 11.2.
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Tabsura 11. 2 — ITepecueT 6asisioB B OLIEHKHU 3a KOHTPOJIbHbBIE TOUKH
Banbl Ha 1aTy KOHTPOJIbHOM TOUKH OtieHka

> 90% oT MaKCHUMaJIbHOM cymMMbI OasiioB Ha gary KT 5

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

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

< 60% oT MakCMMasbHOM cyMMbI 6asinoB Ha gaty KT

11.3. Ilepecuer cymMMbI 0a/IJIOB B TPAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecyeT cymMbl 0a/ijioB B TPAZAMLIMOHHYIO U MEXKIYHAaPOJHYIO OLIeHKY Ipe/CTaB/ieH B Tab/viie
11.3.
Tabmuiia 11. 3 — [TepecueT cyMMbI 0a/IJIOB B TPAJAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY

WToroBast cymMmma 6asios,

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

3K3aMeH

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

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

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

3aUTEeHO)

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

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

12.2. lono/siHUTe/IbHASA IUTEpaTypa

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

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

3. TepporenbHble 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 3k3.)

4. lIeapu 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.)

12.3 YuebOHO-MeTOgHUECKHE T0CO0HS

12.3.1. O6sa3aTenbHBbIE YUeOHO-MeTOqHYECKHE M0Co0us

1. 1. BunokypoB B. M. JlabGoparopHblii MpakTHKyM 'TeseKoMMyHHKAallMOHHbIE CHUCTEMBI':
PYKOBOJICTBO K JsiabopaTopHbIM paboTaMm 1o Kypcam yueOHOro HampaBsieHusi "TenekoMMyHHUKaLMu'" Ha
paguoTexHuueckoM ¢akynbrete Paszgen 1: V3yuyeHue OCHOBOIOJArarOUX TPUHLIUIIOB U YCTPOMNCTB
snekTpoHHOM TPOII. -Tomck : TYCYP, 2007, - 59 c. (Hamuuie B 6ubmuoteke TYCYP - 100 3k3.)

2. [Omutpue B.[l. OmnpejeseHve 4aCTOTHBIX U AuUHaMUuecKuX xapakrepuctuk BU u CBU
YCTPOKCTB. YueOHO-MeToquueckoe nmocobue mno auciuruinde I'TIO/Tomck, M3a-eo TYCYP, 2007r.,-63c. :
bubmioreka TYCYP (Hanuuue B 6ubmoteke TYCYP - 40 3k3.)

3. Pa3paboTka yCTpOHWCTB Ajisi cucteM OeCIpOBOAHOW CBsI3U: YueOHO-MeToAuvYeckoe mocobue
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[l TIDAKTUYeCKWX 3aHATHH U caMocCTosTesbHOM pabotel/ [ImwurtpueB B.[I., PoroxuukoB E.B.,
[Mubensryt A.A.-2014r.-37c. [OnekrpoHHbIH pecypc]. - http://edu.tusur.ru/training/publications/4027

12.3.2 YueOHO-MeToAMYECKHE TTOCO0UA /1A JIMI] C OTPAHHUYEHHBIMHM BO3MO)KHOCTSIMH 3/[0POBbS

YueOHO-MeTOANUYECKHE MaTepHasbl JIIsi CAMOCTOSITe/TbHOM U ayJUTOPHOU paboThl 00yUaroIuxcst
Y3 UuC/ia WHBA/IW/IOB MPeJOCTaB/sIIOTCS B (POpMax, aZlalTUPOBAHHBIX K OrPaHUUYEHHUsIM WX 3[0POBbSI U
BOCTIpUSTHS MH(MOPMAaLUK.

JI/1s1 UL ¢ HapylIeHUsIMU 3PeHusI:

- B (hopMe 3/1eKTPOHHOTO I0KYMEeHTa;

- B NleyaTHOW (hopMe yBeIMYeHHBIM ILIPUPTOM.

JI/Is1 UL ¢ HapyLIeHUsIMHU C/TyXa:

- B (hopMe 3/IeKTPOHHOTO I0KYMEHTa;

- B revatHo dopme.

JIJIs1 ML ¢ HapyLIeHUsIMU OMOPHO-BUraTe/IbHOTO anmnapara:

- B (hopMe 3/IeKTPOHHOTO /I0KYMEHTa;

- B TeuatHoi (opme.

12.4. Ba3bl JaHHBIX, TH()OPMAILHOHHO-CIIPABOYHbIE, TOUCKOBbIE CHCTEMbI U Tpedyemoe
MporpaMMHoOe o0ecreueHue

1. 1. OnepanuonHbie cucteMbl Windows, Linux

2. 2. Ilaker nporpamm CAIIP Advanced Design System (ADS), AWR Microwave Office.

13. Marepua/ibHO-TeXHHYECKOe o0ecrieueHre JUCIHIUTHHBI
13.1. O6uue TpeGoBaHKs K MaTePHA/IbHO-TEXHHYECKOMY 00eCredeHU 0 JUCIUTUTHHBI

13.1.1. MaTepuaibHO-TEXHHUECKOE 00ecreyeHue /s IEKIMOHHBIX 3aHATHH
[ mpoBefieHUs1 3aHATHN JIEKLUOHHOTO TWIA, TPYMNOBLIX U WHAWBUAYaJbHBIX KOHCY/bTaLUM,
TeKyIIlero KOHTPOJISi ¥ TPOMEeXYTOUHOM aTTeCcTallud UCIIO/b3yeTcs yueOHasi ayAUuTOpHs, C KOJTMUeCTBOM
TI0Ca/IOYHBIX MECT He MeHee 22-24, 060py0BaHHasi JOCKOM U CTaHjapTHOUW yueOHOM Mebenbio. VimeroTcs
Har/isiiHbIe 1I0Cco0us B BU/ie TIpe3eHTallyii 110 JIeKI[MOHHBIM pa3/enaM JUCIUTTAHEI.

13.1.2. MarepuanbHO-TeXHHUYeCKOe o0ecneyeHue /sl IPAaKTHYECKUX 3aHATHI

[y TIpoBefieHUs] TIPAKTUYECKUX (CEMHHAPCKUX) 3aHSATHM WCIO/Ib3yeTcss ydeOHasi ayAuTOpHs,
pacrioniokeHHas 1o agpecy 634034, ToMmckas obnactb, . ToMck, BepimHuHa yauiia, 4. 47, 33Tax, ayi.
309. CocraB obopygoBanusi: YueOHast mebenb; [Jocka MarHUTHO-MapKepHast -1m1T.; KommyTtarop D-Link
Switch 24 port - 1mT.; Komnbtorepsl knacca He Hwke [I9BM INTEL Celeron D336 2.8I'T1. -14 .
Vicnonb3yeTcss NMIEH3MOHHOE TIPOrpaMMHOe obecrieueHWe, TaKeThl Bepcueid He Hwke: 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. MMeeTcsi moMelrieHUsl Jjisi XpaHeHHsT W TPOGHIAKTUUECKOTO 0OCTyKUBaHUS
yueOHOTO 0060py/IOBAHYSI.

13.1.3. Marepua/ibHO-TeXHHYECKOe obecrieueHue /ijisi IabopaTopHbIX padoT

Ons  mpoBefeHUst  y1labOpaTOPHBIX  3aHATUMA  UCTO/Nb3yeTcs  yueOHO-UCCIefoBaTebCKast
BBIUMC/IATE/IbHAsE Jlaboparopusi, pacriosiokeHHast 1o afpecy 634034, Tomckas obnacts, . ToMck,
Bepummauna ymuna, a. 47, 3 stax, ayg. 309. CocraB obopyzoBaHus: YueOHass Mebesb; DKpaH C
anektporpuBogoM DRAPER BARONET - 1 wr; Mynstumeauiinbiii npoekrop TOSHIBA — 1 it
KomnbtoTepel knacca He Hwke Intel Pentium G3220 (3.0GHz/4Mb)/4AGB RAM/ 500GB c
LIMPOKOIIOJIOCHBIM AOCTYyIIOM B Internet, ¢ Monutopamu tuna Samsung 18.5" S19C200N- 18 1w,
Vcnonb3yeTcsi ULIEH3MOHHOE TporpaMMHoe obecrieueHue, TakeTbl Bepcueil He Hibke: 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-TEXHHYECKOe o0ecreueHHe /I CAMOCTOATE/ILHOU PadoThI
[nsi camocTosTe/IbHOM pabOThI MCIONb3yeTcsl ydyeOHast ayauTopuisi (KOMITBIOTEpPHBIM Kiacc),
pacrionokeHHasi 1o agpecy 634034, r. Tomck, yia. BepumnuHa, 47, 3 srtax, aya. 309 Cocras
obopygoBaHusi: yueOHast Mebesb; KOMITbIOTEpHI Kiacca He Hike [IDBM INTEL Celeron D336 2.8I'T'11. -
4 1mT.; KomrbloTepnl TofkatoueHbl K ceth MHTEPHET u obecrieuMBarOT [JOCTYIT B 37€KTPOHHYIO
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nH(OpMaLIMOHHO-00pa30BaTe/IbHYIO CpeJly YHUBEPCUTETA.

13.2. Marepua/ibHO-TEXHHYECKOe 00ecnedeHre JUCIMITIMHBI /IS JIUI C OrPaHUYeHHbIMH
BO3MO)XHOCTSIMH 3/10POBbSI

OcBoeHue JUCHUIIIMHBI uiiamu ¢ OB3 oCylecTB/IsS€TCS C UCTIOB30BaHUEM CPeICTB 00yUeHUs
o0111ero U crieliaIbHOTO Ha3HAUeHMS.

[lpy oOyyeHUH CTYAE€HTOB C HapPyILIeHHSIMH CJIyXa TIPeAyCMOTPEHO HCIO/Ib30BaHHUe
3BYKOYCW/IMBAIOLIle  anmapaTtypbl, MY/JIbTUMEIUWHBIX CPeACTB M JPYyrUX TEeXHUYEeCKHUX CpeJCTB
nipreMa/mepesiaud yueOHoH MH(OpMAaIK B AOCTYIHBIX (opMax fjisi CTYZAEHTOB C HApYIIeHUsIMHU CJTyXa,
MOOW/IBHOM CHUCTeMbl OOyueHusi [jis CTYAeHTOB C WHBaIUJHOCTBIO, TOPTAaTUBHOM WHAYKI[MOHHOW
CHCTeMbl. YueOHasi ayJUTOPHUs, B KOTOPOM OOy4arOTCsS CTYAeHTbl C HapyllleHHeM ciiyxa, 0b0pymoBaHa
KOMIBbIOTEDHOW TEeXHUKOM, ay[JMOTeXHUKOW, BUJEOTEeXHWKOW, 37eKTPOHHON [JOCKOW, MY/JIbTUMeIUNHOM

CHUCTEeMOH.

[Mpu obyueHUWH CTY[€HTOB C HAPyLIEHHWAMH 3PeHUsIMH TIPeJyCMOTDEHO WUCII0/Ib30BaHUe B
JIEKIIMOHHBIX U YUeOHBIX ayIUTOPHUSIX BO3MOXKHOCTH TIPOCMOTPA y/laeHHbIX 00beKTOB (HarpyMep, TeKCTa
Ha /I0CKe WY C/aii/ja Ha 9KpaHe) Mpu MOMOLLY BUe0yBeIuunTesen /s yaaaeHHOro NpocMoTpa.

[Tpu oOyuyeHUH CTY[JEHTOB C HApyILIeHHUSIMH ONMOPHO-JBUraTe/IbLHOrO amnmapara HCIO/Ib3yHTCS
asbTepHaTHMBHbIE YCTPOMCTBA BBOZa MH(OpMAaLMU U ApyryMe TeXHWYecKre CpeJCTBa MpreMa/repefaud
yueOHOM MHGbOpPMALMK B JOCTYITHBIX (opMax Ajisi CTYAE€HTOB C HapyLIeHWSMU OTOPHO-ABHUIraTebHOTO
arrapara, MOOWU/IbHOM CHCTeMbl 00yueHUs [Jis1 Tofiel C MHBaTUJHOCTHIO.

14. ®oHj OLeHOYHBIX CPEACTB

14.1. OcHoBHbIe TpedoBaHuA K (GOHY OLIEHOYHBIX CPEJACTB M METOANUYECKHE PeKOMeHJal[uu
@OH/, OLEHOYHBIX CpEeACTB W THUIIOBble KOHTPOJbHbIE 3aJjaHWsi, WCIO/b3yeMble /i OLIeHKU
chOpMUPOBAaHHOCTU W OCBOEHUs 3aKpeIyIeHHbIX 3a AUCLUIUIMHOW KOMIIeTeHLIUM TMpU TpOBeJeHUN
TeKYIL[eH, TTIPOMe)KYTOUHOM aTTeCTal[|H I10 JUCLIUTIIMHE TIPHUBe/IeH B MPUIOYKeHWH K paboueli mporpaMme.

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

3/10POBbsI

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

Tab6smia 14 — JlonoTHUTE/IbHBIE CPeICTBA OLeHMBAHUS

JIfL CTyJ€HTOB C MTHBA/IUJHOCTBIO

Kareropuu ctyzseHTOB

Bu/ib1 0TIO/THUTEIBHBIX OL[eHOYHbIX
CpejCTB

@®opMbI KOHTPOJISL ¥ OL[eHKH
pe3y/bTaToB 00yueHUs

C HapyLieHUsIMU
ciyxa

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

[TperMy1iieCTBEHHO MMCbMEHHast
TIpoBepKa

C HapylieHUAMU
3peHus

CobecezoBaHue 110 BOIIPOCaM K 3auerTy,
OTpOC T10 TepMHUHAM

[TpeumyliieCTBEHHO yCTHas IIPOBePKa
(MHAUBUAYATBHO)

C HapylieHUsIMU
OTOpHO-
JIBUTaTeIbHOTO
anmapara

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

[IpenMy11eCTBEHHO AUCTAHLIMOHHBIMU
MeToJaMU

C orpaHuyeHusIMY T10
o011ieMe TUIUHCKAM
NOKa3aHUsIM

TecTbl, MMCbMeHHbIE CAMOCTOSITe/TbHbIE
paboTkI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI

[IperMylileCTBEHHO IPOBepKa
MeTOJ|aMH, UCXOZsl U3 COCTOSIHUS
o0yuaro1erocst Ha MOMEHT TPOBEPKU

14.3 MeToguueckHe peKOMeHJalMy 110 OLleHOYHBIM CPeACTBaM /JIf JIUL] C OrPaHUYeHHBIMH
BO3MO)XHOCTSAIMM 3/J0POBbSI

Ons crygentoB ¢ OB3 mipegycMmarpuBaeTcss AOCTynHas ¢opma TIpeoCTaB/ieHUsl 3aaHui
OLIeHOYHBIX CPe/ICTB, @ UMEHHO:

- B MeyaTHoOU (hopme;

- B revaTHoi (opMe C yBeJTMUeHHBIM HIPUPTOM;
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- B (hopMe 3/IeKTPOHHOIO JOKYMEHTa;

- METO/IOM UTeHUsI aCCUCTEHTOM 3a/laHusl BCITX;

- rpe/i0CTaB/IeHre 3a[jaHusl C UCII0/Ib30BaHUEM CypZONepeBo/a.

CTyzeHTaM C MHBA/JWJAHOCTBIO yBe/JWYMBAeTCsl BpeMsl Ha IOJTOTOBKY OTBETOB Ha KOHTPOJ/IbHBIE
BOMPOCHI. [I1s TaKWX CTy[EeHTOB IpeJyCMaTpuBaeTcs JOCTynHasi (opma MpejocTaB/ieHss OTBETOB Ha
3a/laHusl, @ UMEHHO:

- MMUCbMEHHO Ha Oymare;

- Habop OTBETOB Ha KOMITBIOTEPE;

- HabOp OTBETOB C MCIO/Ib30BaHUEM YC/IYT aCCUCTEHTa;

- T1pe/icTaB/eHe OTBETOB YCTHO.

[Mporienypa olieHWBaHUsI pe3y/bTaTOB OOyueHus: MHBaIU/OB IO AWCLUIUIMHE TpeJycMaTpUBaeT
npeiocTaB/ieHue UH(opMaLvy B (hopMax, afjlallTHPOBAaHHbIX K OTPaHUUYEHUsIM UX 3[0POBbsl U BOCTIPUSTUS
VH(bopMaLu:

Jis U1 ¢ HapylleHUsIMHM 3peHus:

- B (hopMe 3/1IeKTPOHHOIO JOKYMEHTa;

- B [eyaTHou (hopMe yBe/MYeHHbIM IPUPTOM.

Jns i ¢ HapylIeHUusIMM cJTyXa:

- B (hopMe 3/1eKTPOHHOTO JOKYMEHTa;

- B IeyaTHOM (popme.

Jis M1 ¢ HapylIeHUsIMHM ONOPHO-ABHIaTe/IbHOI0 anmnapara:

- B (hopMe 7IeKTPOHHOI0 JOKYMEHTa;

- B IeyaTHOM (popme.

[Tpu HeoOxoAMMOCTH Ayisi 00YyUAIOIIMXCS C MHBATMAHOCTBIO TPOLeypa OLieHWBaHUsI pe3y/IbTaToB
00yueHHsl MOKEeT IIPOBOJUTHCS] B HECKOJIBKO 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 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
[TK-15 yMeHHeM pa3pabaTeiBaTh U 0OPMIISTh [okeH 3HATh - 3HaTh OCHOBBI LIU(PPOBOI
Pa3/IMUHY0 MPOEKTHYIO U TeXHUYeCKYH0 BBIUKMC/TUTE/TEHOU TeXHUKU, CTPYKTYPhI U
JIOKYMEeHTaL1I0 (YHKLIMOHMPOBaHUe JI0KaIbHbIX

BBIUKMC/TUTE/IEHBIX CeTel U T7100a1bHOM
cetu VIHTepHeT; - MPUHLUTIBI TIOCTPOEHHUS
TIpHeMO-Tiepe/IatoIiX YCTPOUCTB CUCTEM
CBSI3U, OCHOBHbIE CXeMbI TIOCTPOEHMUS
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 TTACCUBHBIX ¥ 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
CHUCTEeM 371eKTPOCBSI3Y; ;

[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,
-pacCUMTHIBATE U U3MEPSITH MTapaMeTphl 1
XapaKTepUCTUKHU JIMHENHBIX U HeJTMHEMHBIX
3/IEKTPUUECKUX LIeTield, paCCUUTHIBATh U
aHaJTM3UPOBATh TIapamMeTphbl
3/IEKTPUUECKUX LieTiel U (pUIbTpoB Ha
TIepCOHAIbHBIX KOMIIbIOTEPAaX; - TPOBOAUTH

[1K-19 TOTOBHOCTBIO K OpraHu3arviu paboT 1o
TpakTUye CKOMY HCII0/Ib30BaHUIO U BHE/IPEHHIO
pe3y/bTaToOB UCC/IeJ0BaHUN
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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
TIOHSITHSA B TIpe/iesiax TpeOyeMbIX /IS pELlIeHUsT | KCC/IeI0BaHUH,
n3yuyaemol obsactu oTipe/ie/IeHHBIX TTPO0/IEM B | IPUCIIOCA0/IMBAET CBOE

00/1aCTH HUCC/Ie[OBaHUS TIOBe/IeHHE K
o0cTosiITeNTbCTBAM B
peleHHuH mpobiem

YnosnerBoputenbH | O6maziaetT 6a30BbIMU OG6nagaeT OCHOBHBIMHU PabGotaeT npu npsiMmom

0 (TTIOpOTroBBI OOIIMMH 3HAHUSIMU yMeHUsIMH, TpeOyeMbIMU | HaOJTroieHUH

YPOBEHbB) TSI BBITIOJTHEHUS TTPOCTBIX

3a/au

JOKYMEHTaLUIO.

2 Peamu3anus KOMIIeTeHI[HH

2.1 Komnerenus ITK-15
[TK-15: ymeHueMm pa3pabartbiBaTb M O(OPM/ISTH Pa3IMUHYI0 TIPOEKTHYHD U TEXHUUYECKYIO

st popMHUpOBaHMST KOMITETEHL[UM HEOOXOAMMO OCYIL[eCTBUTH Psifi ITAaroB. DTarbl (JOPMUPOBAHUS
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KOMITeTeHI[UM, TIpUMeHsieMble [ijis 3TOr0 BUJbl 3aHSATUM U HCIO/b3yeMble CpPeACTBa OL|eHUBaHUS
TnipeZicTaB/IeHbl B Tabmuiie 3.
Tabsuria 3 — OTariel HOpPMUPOBAHUS KOMIIETEHI[UH U UCITO/Tb3yeMble CPeZICTBA OLeHUBAHUS

TexXHUYe CKolH
JIOKyMeHTal[1H.

Ha KOMIIBKOTEPE U B

CocraB 3HaThb YMmeTb Bnagets
CopeprkaHue OCHOBHBIE CITOCOOBI 0(hOpMJISITb 3aKOHUEHHBIE | HAaBBIKAMU
3TaroB pa3pabOTKU MPOEKTHOW U | pabOThI CaMOCTOSITe/IbHOM PabOThI

KOMIIBIOTEPHBIX CETAX IIPpH

pa3paboTKe MTPOEKTHOM U

TeXHUYe CKOU

AOKYMEHTall1; HaBbIKaMH

aHaJIM3a JJaHHbIX,
0000111eHUsS 1

(hopMUpOBaHus BBIBO/IOB.

Buppl 3aHaTHM

¢ [IpakTHhueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuy;

* CamocTosTesbHas
pabora;

* JloaroroBka u czaua
5K3aMeHa / 3a4eTa;

* [IpakTuueckue
3aHATHS;

* JlabopaTopHbie
3aHATHS;

* Jlekuuuy;

* CamocTosiTe/ibHas
pabora;

* TlogroroBka u ciaua
5K3aMeHa / 3aueTa;

* JlaboparopHbie
3aHSATHS;

* CamocTosiTe/bHast
pabora;

Ncronb3yembie
cpefcTBa
OLleHUBaHUs

* OtyeT no
naboparopHoii pabote;
* JloMalliHee 3a/jaHUeE;
¢ Ortyert 110
VH/UBU/1yaIbHOMY
3a/laHUIO;

* BeicTymnnenue (goknag,

) Ha 3aHAATUY;
* OTyer 1o MpaKTHKe;

* Otyer no
naboparopHoii pabore;

* [lomallHee 3a/laHue;

* Ortuer no
VH/UBU/1yaIbHOMY
3a/]aHUIo;

* BeicTynieHue (f0K1a/
) Ha 3aHAATUY;

* Ortuer 10 MpaKTHKe;

* Otyet no
naboparopHoii pabore;
» JlomMalliHee 3a/jaHue;
* Otyet no
VHJUBUAYaTbHOMY
3a/laHUIO;

* BeicTynneHue (mokiaz

) Ha 3aHATUY;
* OTuerT 1o MpakKTHKe;

e OK3aMe€H; * ODK3aMeH; * OK3aMe€H;
@dopMyIMpOBKa MOKasaTeserd W KPUTepHeB OLeHMBAaHUS [JaHHOM KOMITeTeHLIMM TpUBeJleHa B
Tabmume 4.
Tabsmura 4 — TTokasaTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaTb Ymetb Bnagets
OtmuHo * Ob6nagaer * O6nagaer auana3zoHoMm | * KoHTtpomupyeT pabory,
(BBICOKHI YPOBEHD) | (haKTHUECKUMH U MPAKTUUYECKUX YMEHUM, | TPOBOJUT OLEHKY,
TeopeThuueCKUMHU TpeOyeMbIX /Ijisi Pa3BUTHSI | COBEpILEHCTBYeT

3HAHUSIMHU B TIpeZiesiax
M3yuaeMoit 06/1acTH C
TIOHMMaHWEM TPaHMUI]

TIPUMEHUMOCTH;

TBOPYECKHUX pellleHnH,
abcTparvpoBaHust
npobrewm;

JeicTBUSI paboThI;

Xopotiio (6a30BbIit
YPOBEHD)

* 3HaeT (haKThI,
TIPUHLIUIIBI, TTPOLECCHI,
oOI1I1e TTOHATHS B
nipeie/iax u3y4yaemMom
obsacTy;

* OO6sazaeT AMArIa30HOM
MPAaKTHUYEeCKUX YMEHMUH,
TpeOyeMbIX [IJisl peleHust
oTpe/ie/IeHHbIX TIPO0JIeM
B 00/1aCTH MCC/IeJ0BAHKS;

* Beper
OTBETCTBEHHOCTb 3a
3aBepIlIeHue 3a7iau B
WCCTIefI0BaHNY,
nipucrocabivBaeT cBoe
TOBe/IEHUE K
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00CTOSTeNIBCTBAM B
petieHun ripobiem;

YnoBneTBOpUTEbH
0 (1oporoBbIv
YPOBEHb)

* O6nazmaet 6a30BBIMU
0OIIMMU 3HAHUSIMU;

* OO6nagaeT 0OCHOBHLIMH
YMEHUSIMH, TpeOyeMbIMU
TSI BBITTOJTHEHMSI
TIPOCTHIX 3a/1ay;

* Paboraet npu nipsiMom
HabJ/TIoIeHnY;

Tabuiia 5 — Srarbl

2.2 Komnerennua ITK-19

[TK-19: roTOBHOCTBIO K OpraHu3alyy paboT MO MPAaKTUUeCKOMY HCIIO0/Ib30BaHUI0 M BHEPEHHIO
pe3y/IbTaTOB UCC/IeZlOBaHUM.

st popMHUpOBaHUS KOMITETEHL[UM HEOOXOAMMO OCYIL[eCTBUTH Psifi 3TAroB. DTarbl (JOPMUPOBAHUS
KOMIIETeHL|UM, IIpUMeHsieMble [J/Is1 3TOr0 BH/bl 3aHATMM U UCHO/Ib3yeMble CpeJCTBa OLleHUBaHUS
Tipe/icTaB/IeHbI B Tabsurie 5.
OPMHPOBaHUs KOMIIeTeHLIMA U UCTI0/Ib3yeMble Cpe/iCTBa OLleHUBAHUS

aHanu3 UH(opmMaluu B
CBOEU INpeIMeTHOU
obnacTu.

CocraB 3HaThb YmeTb Bnanets
Copeprkanue HOBBIE 3HaHUS B 00/1aCTU | MICII0/Ib30BaTh B HaBbIKaMH paboThI C
3TaroB npoektupoBanusi CBY MpaKTHUYe CKOM TeXHUYe CKOU

YCTPOMCTB; TeHJeHLIUU JlesITeJIbHOCTY HOBBIe JIOKyMeHTaL[1el B
Pa3BUTUS UCC/IEJOBAaHUM B |3HAHUS U YMEHUST; MpaKTHUYeCKOM

CBO€eM MpeIMeTHOU CaMOCTOSATe/IbHO JlessTe/IbHOCTH; HaBbIKAMU
obsacTu. OCYLL[eCTBJISATb MTOUCK U CaMOCTOSITeJIbHO

rproOpeTaTh HOBBIE
3HAHUS U YMEHUS TIPU
pacuete CBY ycTpoOiiCTB.

Buabl 3aHaTHM

* [IlpakTnueckue
3aHSATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuuy;

¢ CamocTosiTe/bHas
pabora;

* IloaroroBka u caua
JK3aMeHa / 3aueTa;

 IlpakTuueckue
3aHSATHUS;

* JlabopaTopHbie
3aHATUS;

* Jlekuuu;

* CamocrosTenbHas
pabora;

* TloaroroBka u caua
JK3aMeHa / 3ayeTa;

* JlaboparopHble
3aHATHS;

e CamocTosTenbHas
pabora;

Ucronb3yembie
cpefcTBa
OLleHUBaHUs

* Otyet no
nabopatopHoii pabore;

» [loMaliiHee 3a/iaHue;

* Ortuet 110
VHAVBU/1yaIbHOMY
3a/]aHUIo;

* BeoicTyrninenue (goknafg,
) Ha 3aHATHY;

* OrtueT Mo TPaKTHKE;

* OtyeT no
nabopatopHoii pabore;
 JlomailiHee 3aflaHUe;

* Ortuer no
VHVBU/1yaIbHOMY
3a/]aHUIo;

* BeicTynieHue (f0K1az
) Ha 3aHATHY;

* OTueT MO NPaKTUKe;

* Otyet no
nabopatopHoii pabore;

» [lomaliiHee 3ajlaHue;

* Otuet o
VHUBUAYaTbHOMY
3a/]aHUIo;

* BeicTynineHue (mokiaz
) Ha 3aHATUY;

* OrtueT Mo TMpPaKTHKe;

e OK3aMeH; * DK3aMeH; * OK3aMe€H;
@dopMyIMpOBKa MOKasaTese W KPUTepHeB OLeHHMBAaHUS [aHHOM KOMITeTeHLIMM TpUBeJleHa B
Tabmmie 6.
Tabsuria 6 — IToka3aTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaThb YMmeTb Bnagets
OT1myHO * ObGnagaer * OO6nazmaet auariazoHoM | * KoHTponupyet pabory,
(BBICOKMIA YPOBEHb) | (haKTUUeCKMMU U MPaKTUYECKUX YMEHUH, TPOBOJUT OLIEHKY,
TeopeTu4YeCKUMU TpeOyeMbIX /I/isl Pa3BUTHSI | COBEPILEHCTBYeT

3HaHUAMMU B I1Ipeeiax

TBOPYECKHUX pellleHnH,

JleViCTBUS NIPaKTUYeCKOU
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M3yuyaeMoi 06/1acTu C
TIOHUMaHWeM T'DaHUI]
NIPUMEHUMOCTH TIPU
TIPOBeZIeHUH
HCCJIe/JOBaHM;

abCcTparupoBaHUs
npobrewm;

paboThI;

Xopotiio (6a30BbIii

* 3HaeT (aKThl,

* OO6nasaeT AMAra30HOM

* bBeper

YPOBEHb) IIPUHIUIIBI, TTPOLIECCHhI, TpaKTUUYeCKUX YMeHUH, OTBETCTBEHHOCTD 3a
o0111e MOHATHS B TpeOyeMbIX /IJisl PeIlleHus | 3aBeplieHue 3a7iad B
nipe/ie/iax u3y4yaeMom oTpe/ie/IeHHbIX TIPO0JIEM | KCC/Ie[OBAaHUH,
ob/acTy; B 00/1aCTH UCC/IeIOBAHMS; | TIPUCIIOCAbIMBaeT CBOe

TOBe/IEHUE K
o0cTOsTEeTHCTBAM B
pelieHruH pobem;

YnosnetsopuTesnibH | ¢ O6sagaet 6a30BbIMI * OO6nagaer ocHOBHbIMU | * Paboraert mpu rnpsiMom

0 (TIOpOroBbIi 0OLMMY 3HAHUSIMU; YMEeHUsIMH, TpeOyeMbIMU | HaO/HOEeHUH;

YPOBEHb) J/151 BBITIOJTHEHUST

MPOCTHIX 3a44d4;

3 TunoBbIe KOHTPO/IbHbIE 3a/laHUSA
[yis peanv3aliiul BhIIIETIePeUHC/IEHHBIX 3a7iad 00y4YeHHsl UCIIOJb3YIOTCS TUTIOBblE KOHTPOJIbHBIE
3a/laHUsI WK WHBbIe MaTephasibl, HeOOXOAMMbIe /ISl OLIeHKU 3HaHWM, YMEHHH, HaBBbIKOB W (W/IH) OIbITA
JesITeTbHOCTH, XapaKTepU3YIOIUX 3Tanbl (OPMUPOBAHUS KOMITETEHLIMA B TIPOLIECCE OCBOEHHUS
oOpa3oBaTe/IbHOM TPOrPaMMBI, B C/IEAYIOIIEM COCTaBe.

3.1 Tembl JJOMAIIHKUX 3aaHUH

— PacueT 1 IpoeKTUpPOBaHUe Y3KOIOJIOCHBIX U IIMPOKOMOo/0CcHbIX CBY dhunbTpoB

— Pacuer v npoekTHpoBaHye COrNAaCyIOLMX Lernem

— Pacuer v npoekTupoBanue MIITY

— Pacuert v nnpoektupoBaHue CBY ycunvresis MOLLHOCTH

— TlocTpoeHure pueMHOro TpakTa U Orpefie/ieHre OCHOBHBIX ero XapakKTepUCTUK

— BbIOOp HeMMHEWHBIX MoOjeseld OWIOMSIPHBIX W TIO/IEBBIX TPaH3WCTOPOB. PacueT OCHOBHBIX
SHepreTuueckux napametpoB CBU ycunureneil MOILIHOCTH

3.2 Tembl HHAUBHU/Ya/TbHBIX 3a/JAHUA

— Tumnosele Borpocel Tecta no TemMe «KPATKWE CBEJEHUA W3 TEOPUM CBY
UETBIPEXITIO/JIOCHMUKOB»: B cucreme Z- mnapamMeTpoB TOKA W  HalpsKeHUs  CBs3aHbl
COOTHOLIeHUsAMU: B cucrteme Y- mapamMeTpoB TOKM M HallpsUKeHUsl CBfI3aHbl COOTHOLLEHUSIMM: Y-
rapamMeTpbl Ha3bIBAOT IapaMeTpaMu: Z- rapaMeTphl Ha3bIBalOT NlapamMeTpamu: S-iapaMeTphl CBA3bIBAKOT
rnajarolie U OTPaKeHHble BOJHbI COOTHOLIeHUsAMU: TWUIIOBble BOIPOCHI TecTa II0 TeMme
«OTPEJEJEHUE TIAPAMETPOB JKBUBAJIEHTHOM MOZEJIM CBY TPAH3MCTOPOB»:
I'pannunasi yacrora fT omnpegensieTcs Kak YacToTa, Ha KOTopoit: MakcumanbHasi yactora fMAX
orpefiesifieTcsl Kak 4acToTra, Ha kotopoi: I'panmunas yactora fT ass moneBbix CBU TpaH3MCTOpPOB B
MIepBYI0 Ouepejb OIpefesieTcss C/IeAYLMMY IlapaMeTpamMHM SKBUBAaZeHTHOM Mogenu: ['paHynuHas
yacrora fT pgns Gunosnspabix CBU TpaH3WMCTOPOB B TIEPBYIO OYepe[b OMpeesseTcsl CaeqyHLUUMU
rapaMeTpamH 3KBHBasieHTHOW mogenu: LllymoBelie nmapameTrpbl CBU mosieBbIX TPaH3MCTOPOB B MEPBYIO
ouepeZib OIpefe/seTcss C/IeAYOLMMU IapaMeTpaMu 3KBHBajleHTHOM Mogenu: IIlymoBble mapameTpbl
CBY OurosisipHbIX TpPaH3WCTOPOB B T€PBYI0 OdYepe[b OIpeJesiseTcss C/eAyIIMMU TlapaMeTpamu
3KBUBa/leHTHOU Mogenu: Tumnosele Bornpoce! TecTa 1o teMe «OCHOBHBIE XAPAKTEPVCTUKU CBY
[IPUEMHBIX YCTPOMCTB»: UyBCTBUTe/NLHOCTh MNPUEMHOIO YCTPOHCTBA 3T0: JIMHAMUUeCKMii
muariazoH CBY npuemHyrika onpegiesnsieTcss Kak: CKBO3HOW KO3((ULIMEHT Iepefayd OIpefesisieTcsl Kak:
M36upaTebHOCTD TI0 3epKa/IbHOMY KaHaity oripezessiercsi: CyrnepreTepoUHHbBIN MMPUEMHUK BK/TIOYAeT B
cebst cnepyromue y3nbl: TuroBble Borpockl Tecta no Teme «CBU YCUJIMTEIM MOIIHOCTW»:
Pe>xiMbl  pabOTBhI BBIXOAHBIX KacKa/loB YCU/IWTe/ell MOIIHOCTU: BbIXofiHass MOILHOCTb 3aBHUCHUT OT
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C/lelyIOIIMX TlapaMeTpoB TpaH3UCTOpoB: KosdduimeHT mnone3Horo AelCTBUS OIpefenseTcss Kak:
KoadduiieHT UHTepMOAYISALIMOHHBIX UCKaXKEeHU! oripeie/nisieTcsl Kak: TUMoBble BOMPOCHI TeCTa M0 TemMe
«CBY CMECUTEJIN»: HoctouHcTBa U Hepoctatku auoaHbix CBY cmecurenen. JloCcTOMHCTBa U
HelocTaTKy TpaH3ucTopHbix CBY cMecuTesneit. KosdduimeHT npeobpa3oBaHusi 3aBUCHT OT CJIeIyHOIINX
napameTpoB: Touka nepeceuenusi IP3 asia cmecuteneit onpezensercs Kak: Touka nepeceuenusi IP2 nis
cMecuTe el orpesiensieTcsi Kak:

3.3 Temnbl J0K/1a/10B
— OcHoBHbIe xapakTepucTukd U moctpoeHue CBU ¢unsTpoB BonHoBas marpuiia paccesiHUs
YeTBIPDEXTIONIIOCHUKA W €€ OCHOBHbIe CBoMcTBa V3MepeHue S-mapameTrpoB CBs3b S-mapamMeTpoB C
K/laccuyeckuMU napametpamu Y, Z, A u H OnpegesieHre BXOAHOTO U BBIXOAHOTO corpotusieHus CBY
YeTbIPEXTIOFOCHUKOB Ko3(hUIMeHT ycuneHHs IO MOLJHOCTU YeThIPEXIIOMIOCHUKOB OmnpezeneHue
YacTOTHBIX XapakrepucTuk CBU OUIONSpHBIX U TIOMEeBbIX TpaH3UCTOpOoB Mogenu CBU OUMONSPHBIX U
T10JIeBbIX TpaH3UCTOpPOB B cucteMax CAITP CBY

3.4 DK3aMeHaLOHHbIe BOIIPOCHI

— Crmicok TUTTOBBIX 9K3aMeHAaL[MOHHbIX BOIMIPOCOB: 1. ITAPAMETPBI CBY
UETBIPEXIIO/IFOCHMKOB.  S-napameTpbl  IMAaCCUBHBIX U AKTHUBHBIX  UYETBIPEXIIOJFOCHUKOB.
B3anMocCBsI3p € KjacCHueCKMMM mMapaMeTpaMu. Pusnueckuid cMbica S-riapameTpoB. OmpejeneHue
BXOJHOrO U BbIxoAHOro comnpotusieHuss CBY uetbipexnomocHukoB. 2. ITACCHUBHBIE CBY
OJIEMEHTBI. OcHoBHble CBY mnaccuBHBIE 3jIeMEHTBI: pPe3UCTOpPbl, KOHJEHCATOpbl, UHAYKTUBHOCTH,
MUKPOITIOJIOCKOBbIE JIMHUM Ilepefaud. Mopenu peasbHbIX 3/1eMeHTOB. [IpezcraBieHue C IIOMOLLBIO
BOJIHOBBIX TlapameTpoB paccesiHusi (S- mapametpoB). 3. AKTUBHBIE CBU 3/IEMEHTHI. OcHoBHbIe
aKTHUBHbBIE 3JIEMEHTHI: TUO/IbI, OUIIO/ISIPHBIE U TI0JIeBbIe TPAH3UCTOPHIL. JIMHelHbIe U HeJTMHEHHbIe MOZETH.
OcobeHHocTy TipeAcTaBieHust mogeneid B mporpammax CAIIP. 4. OPEJEJIEHWE TTAPAMETPOB
MO/IEJIE/. Dmmnupuueckue Mojied GUIONSAPHBIX M MOJeBBIX TPaH3UCTOPOB. MeTofpbl Onpeje/neHus
rapaMeTpoB JIMHEMHBIX W HeJMHEeMHbIX MOJesiell Ha OCHOBe S-rapamMeTpoB UM  BOJbTaMIIEPHBIX
xapakTepucTk. 5. [IACCUBHBIE CBU YCTPOMCTBA. Ilaccusueie CBU ycTpoiicTBa: jenuTeny,
CyMMarophbl, aTTeHKAaTOPhbl, HarlpaB/ieHHble OTBeTBUTe/IM. OCHOBHBIE NTapaMeTpbl U MeTOAUKU pacueTa. 6.
COIVIACYIOIIME ITEIN. Ha3HaueHne comiacyrolMX Lienel U uxX MpefcrasieHue ¢ nomoupo L, C-
3/IEMEHTOB ¥ MUKPOTOI0CKOBBIX JUHUK. CBY (UABTPBI U MX OCHOBHBIE XapaKTepuCTHKU. OCOOeHHOCTH
NpOeKTUpOBaHUs € noMoupro mporpamm CAIIP, ¢ npyvMeHeHHeM IIporpamMM 3JIeKTPO-MarHUTHOI'O
aHammza. 7. MAJIOIDYMAIIUE YCUJIMTEJIN. OcobeHHocTH pacueTa W TipoeKThpoBaHuss MIITY.
KosddunmeHnt miyma, ycroBUsi COIVIaCOBaHMSI Ha MHUHUMYM KoadduiyeHTa iyma. OrnpezieneHue
JMHaMHUeCKUX XapaKTepUCTHUK Ha OCHOBe MeToza (PyHKLMOHA/NbHBIX psifioB Bonbrepa. PacueT 0CHOBHBIX
XapaKTepUCTUK(KOI(PDULMEHT yCuieHus, KO3PPUIIMeHT 1i1yMa, AnHaMuueCcKux rapametpos IP3 u IP2 ) ¢
nomotrfpto CATIP. 8. CBU YCUJ/IUTEJIM MOIIHOCTU. OcHoBHble pexxumMbl pabotel CBY ycunmutesneit
MolHOCTH: Knaccel A, AB, B u C. Ko3dduipeHT none3Horo eicTBysi, 0COOEHHOCTH pacueTa BhIXOAHbIX
Lereil Ha MakKCMMasbHYH MOIIHOCTb. OCHOBHbIE HeNUHeWHble WCKaKeHWs:: CKaThe Ko3dduieHTa
repe/iauyd, aMIUIMTYHO-(a30Basi KOHBEPCHsi, THTePMO/Y/ISILIMOHHbIe UCKa)keHUs1. OcHOBHbIe cxembl CBY
YCUNIHATENEeN.

3.5 Bonpocs! A/1s1 OATOTOBKH K MPAKTHYECKUM 3aHATHAM, CEMHHapaM
— Bribop HenMHENHBIX Mofesieil OWIONSIPHBIX UM TI0/IeBbIX TPAH3UCTOPOB. PacueT OCHOBHBIX
3HepreTuueckux rnapamerpoB CBY ycunuTeneit MOILHOCTH

3.6 TembI 1a00paTOPHBIX PadoT
— Pacuet v npoeKkTHpOBaHKe y3KOIOIOCHBIX U HIMPOKONonocHbix CBY ¢unsTpos
— Pacuer v npoeKkTHpOBaHUe COIVIACYIOIIMX Lierei
— Pacuert 1 npoektupoBanune MIITY
— Pacuer v nnpoekTupoBanre CBY ycunuresiss MOILJHOCTU
— TlocTpoeHue rpueMHOIO TpakTa U Ollpefie/ieHre OCHOBHBIX ero XapakTepUCTUK

4 MeTognueckye MaTepHaJsIbl
Inst obecrieueHust mporiecca oOyueHHst U pellieHusT 3afiau 00y4yeHUs] UCIIOb3YIOTCS CIeAyIoIre
MaTepuarlbl:
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— MeToJuuYecKhe Marepuasbl, ONpe/ie/sioliye IpoLeAypbl OLeHWBaHUS 3HaHWM, YMeHUH,
HaBbIKOB U (WIM) OMbITa [esTeJIbHOCTH, XapaKTepU3YyIOL[UX 3Tarbl (POpP-MUPOBAHHSI KOMIIETEHLUH,
corziacHo 1. 12 paboueii mporpamMmMmsl.

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

4.2. lonoHMTe/IbHAA IMTeparypa

1. Cyuxkos [I. YI. OcHoBel npoekTrpoBaHus feuarHsix miatr B CAIIP P-CAD 4.5, P-CAD 8.5-8.7
1 ACCEL EDA /- M. : Topsiuas ysiuaus-Tenekom, 2000. - 620 c. : wi. (Haauuve B 6ubmoreke TYCYP - 8
9K3.)

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

3. TeepporenbHble yctpoiictBa CBU B TexHuke cBs3u/ JLI. TacanoB, A.A, Jlunaros, B.B.
MapkoB, H.A. MorunbueHko.-M.: Paguo u cBsa3b, 1988.-288c. (Hannuue B 6ubmoreke TYCYP - 7 3K3.)

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

5. MaumnHoe npoektupoBanue CBU ycrtpoiicts: Ilep. c anrn./ K.I'ynita, P. I'apx, P.Uazgxa. M.:
Paguo u cBsizb, 1987.-428c¢. (Hanuune B 6ubmmoreke TYCYP - 23 3k3.)

4.3. Obs3aTe/IbHBIE YUeOHO-MeTOoJuYeCKHe MoCco0us

1. 1. BunokypoB B. M. JlabGoparopHblii MpakTHKyM 'TeseKoMMyHHKAallMOHHbIE CHUCTEMBI':
PYKOBOJICTBO K JsiabopaTopHbIM paboTraMm 1o Kypcam yueOGHOro HarpaBieHusi "TernekOMMyHHUKaLMu'" Ha
paguoTexHuueckoM dakynbrete Paszgen 1: M3yuyeHue OCHOBOIOJArarOIUX TPUHLIUIIOB U YCTPOMNCTB
snektpoHHOM TPOII. -Tomck : TYCYP, 2007, - 59 c. (Hamuue B 6ubmuoteke TYCYP - 100 3k3.)

2. [Omutpue B.[l. OmnpejeseHve 4aCTOTHBIX U AuUHaMUuecKux xapakrepuctuk BU u CBU
YCTPOUCTB. YueOHO-MeToAnuecKoe rocobue o aucuuriimde 'TIO/Tomck, M3a-so TYCYP, 2007r.,-63c. :
bubmioreka TYCYP (Hanuuue B 6ubmoteke TYCYP - 40 3k3.)

3. PaspaboTtka ycTpo#cTB Ajisi cucteM OecripoBOAHOM cBsi3u: YueOHO-MeTo[uueckoe mocobue
A/l TIDAKTUYeCKWX 3aHATHH W caMocCTosiTesibHOM pabotel/ [ImwurtpueB B.[I., PoroxuukoB E.B.,
[Mubensryt A.A.-2014r.-37c. [OnekrpoHHbIH pecypc]. - http://edu.tusur.ru/training/publications/4027

4.4. Ba3bl JaHHBIX, THPOPMAI[HOHHO CIIPABOYHbIE H MOMCKOBBIE CHCTEMBI
1. 1. OnepauuoHHble cucteMbl Windows, Linux
2. 2. Tlaket niporpamm CAIIP Advanced Design System (ADS), AWR Microwave Office.
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