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

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
BecnipoBoanbie TexHonorun nepeaayn nagpopmanuu (I'1IO-1)

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

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

Hampasnennocts (mpoduis) / cneruanu3anys: CucreMbl MOOUIbHOM CBS3H

®opma o0ydeHus: OUHaA

®akynbreT: PT®, Paguorexuudeckuii paxkyJabTeT

Kagenpa: PTC, Kajdeapa paguorexHu4ecKux cucTemMm

Kypc: 2

Cemectp: 4

YuebOnsrit man Habopa 2016 roma

Pacnipenenenne pabouero BpemeHu

No Bunet yaeOHOIM nesTeIbHOCTH 4 cemectp Bcero Ennauner
1 Jleknuu 34 34 4acoB
2 [TpakTrueckue 3aHITHS 34 34 4acoB
3 JlabopaTtopHbie pabOThI 34 34 4acoB
4 Bcero aynuTopHbIX 3aHATHN 102 102 4acoB
5 CamocTosiTenpHas paboTa 114 114 4acoB
6 Bcero (0e3 ax3ameHa) 216 216 JacoB
7 OO0m1as Tpy10eMKOCTh 216 216 JacoB
6.0 6.0 3.E.

JuddeperunpoBanHblii 3a4et: 4 cemecTp

JOKyMEeHT MOATMCAH IPOCTO 3IEKTPOHHO MOANNCHIO
VHdbopmaius o Biagesblie:

OUO: [lenyriaHoB A.A.

HoisxkHOCTh: PekTop

Hata mognucanus: 23.08.2017

VHUKaIbHBIN IPOrPaMMHBIN KJIIOY:
c53e145e-8b20-45aa-9347-a5e4dbb90e8d

Tomck 2018
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P'LICC.\I()'I'DCHU 151 ();l()6pCH’d Ha 3aCCJaHuM K'd(l)C,'_lpr
nporokot Ne 10 ot « 18 » 5 2018 1
JINCT COT'JTACOBAHUA

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (cnermanbHOCTH) 11.03.02 MHPpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN M CUCTEMBI CBS3H, YTBEPK/ICH -
Horo 06.03.2015 roma, paccmoTpena u omoOpeHa Ha 3acemanuu kadenpel PTC «  »

20 roma, mpotokois Ne

Pa3zpaboTunku:

Houent xag. PTC B. A. I'pomoB
3aenyromuii kapeapoit PTC kad.

PTC C. B. MenuxoB
Houent kad. PTC B. A. Konorpusos

3aBeayrommii obecreunBaroniei kad.
PTC C. B. Menuxos

Pabouas mporpamma TUCIUIUIMHBI COTIIacoBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

Hexan PT® K. 1O. Ilonosa
3aBenyromnuii BeImycKaroIen kag.

PTC C. B. Menuxos
OKCIEPTHI:

JoueHT kadeapsl paAuOTeXHUIECKUX
cucteMm (PTC) B. A. I'pomoB

Crapmmmit npernogaBaTesib Kapeapbl
pagnorexuudeckux cucteM (PTC) . O. Hoznpesatbix
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

- yriyOJIeHHOE pacCMOTpPEeHHE OECIIPOBOIHBIX TEXHOJIOTHHN TIepeaaur HHPOPMaIIUH;

- OCHOBHBIX NPUHLUIOB (DYHKIIMOHUPOBAHUS aHAJIOTOBON M LIM(POBOI CBSA3U U BELIAHMUS;

- 0cO0EHHOCTEN MOCTPOEHUS YCTPONUCTB U CUCTEM CBSI3H U BEIIAHMUSL.

JlocTixeHune yka3zaHHbIX 1iefiell ciocoOCTBYeT (OPMUPOBAHUIO KOMITETCHIIMIA:

[1K-8 - ymenueMm cobuparh U aHaIU3UPOBATh MHPOpMALMIO 1 (GOPMUPOBAHUS UCXOTHBIX JIaH-
HBIX JJIs1 IPOEKTUPOBAHUS CPEICTB U CETEH CBSI3U U UX DIIEMEHTOB,

[1K-16 - rOTOBHOCTBIO M3y4aTh HAyYHO-TEXHUYECKYIO MH(OPMALIMIO, OTEUECTBEHHBIN U 3apyOex-
HBIH OIIBIT 110 TEMATUKE UCCIIEOBAHNUS.

1.2. 3agaun IMCHMIIINHBI
— oOyuyeHHe CTYJICHTOB KOMIUICKCHOMY TEXHHYECKOMY MBIIIICHUIO HA TIpUMepax pa30oopa mpuH-
IIUIIOB PabOThI M TIOCTPOCHUSI COBPEMEHHBIX aHAJIOTOBBIX M IU(POBBIX AJIEKTPOHHBIX CHUCTEM IepeIadun
WH(GOPMAITUH C UCTIOJIL30BAHUEM JICKTPOMATrHUTHBIX JIMHUHN CBSI3H;
—  paccMOTpPEHHE BOIPOCOB, CBA3AHHBIX C Mepeaadei, mpueMoM, o0paboTKOM, KOTUPOBAaHUEM U
BOCIIPOU3BEICHUEM PA3TUYHOTO BUAA HH(OPMAIIUH.

2. MecTto mucuuniuHbl B ctpykrype OIIOII

Huctunnuna «becnpoBonubie TexHonoruu nepenaun nHpopmanuu (I'TIO-1)» (b1.B.[IB.1.2) ot-
HOCHTCS K 070Ky 1 (BapuaTHUBHAas 4acTh).

[TpenmecTByOIMMH AUCHUIUIMHAMY, (OPMHUPYIOLUIMMH HayallbHbI€ 3HAHUS, ABISAIOTCS: Teopus
AIIEKTPUUECKUX Lienel, DIIeKTPOHHUKA.

[Tocnenyromumu JUCUUIUIMHAMU SBJSIIOTCA: becnpoBoHbIe TEXHOJIOIMH Tepeaun UH(opMauu
(TTIO-2), OcHOBBI TOCTpOCHUST HHPOKOMMYHHKAIIMOHHBIX CHCTEM U ceTeil, CeTH 1 CHCTeMbl MOOMILHOM
cBs3u, CructeMbl MOOMIIBHOM CBSI3U HA OCHOBE IIYMONOAOOHBIX CUTHAJIOB.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tpouecc n3yueHus: AMCUUILUIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIUH:

— JIK-8 ymeHuem coOupaTh M aHaIu3upoBaTh MHGOpManuio A1 (OpPMUPOBAHUS HCXOTHBIX
JAHHBIX JIJIS1 IPOEKTUPOBAHUS CPEACTB U CETEH CBSI3U U UX DJIEMEHTOB;

— TIK-16 roToBHOCTBIO M3y4aTh HAyYHO-TEXHMYECKYIO MH(OpMAIMIO, OTE€YECTBEHHBINH U 3apy-
O€XXHBII OMBIT 110 TEMAaTUKE UCCIIEJOBAHUS;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00y4aOLIUICs TOJKEH:

—  3HATh NIPUHLUIBI PA0OTHI U 0COOEHHOCTH OpPraHU3ally COBPEMEHHBIX OECIPOBOHBIX TEXHO-
Joruil nepenaun nHGOpPMalKU; 0COOEHHOCTH UX YaCTOTHOTO TIAHUPOBAHUS; CIIOCOOBI pacyeTa AJIeKTpo-
MarHUTHON COBMECTUMOCTHU U OLIEHKH Tpaduka.

— yMeThb MPUMEHSTHh Ha MPaKTHUKE METO/bl aHaJu3a U pacyeTa OCHOBHBIX XapaKTEpUCTUK Oec-
IPOBOJHBIX CETEeH nepeaayn HHPOpPMaIUK; Ha OCHOBE TEXHUYECKMX XapaKTEPUCTUK UMEIOLIEcs anmnapa-
TypBl pa3padareiBaTh U BHEAPATH COOTBETCTBYIOUIYIO TEXHUYECKOMY 3aJJaHHIO CTPYKTYpPY OeCIpOBOIHOM
CeTH Imeperaud MHPOPMALUU C YYETOM HKOJIOTMYECKOM 0€30MacHOCTH; MPOBOAUTH HATypHBIH JKCIEPH-
MEHT 0 U3MEPEHUI0 OCHOBHBIX XapaKTEPUCTUK OECIIPOBOJHBIX TEXHOJIOTUHI TIepeiauu HH(pOpMaIHH.

— BJAJleTh HaBbIKAMU HACTPOMKHM W PEryIMpOBKHM amnmaparypbl OECHpOBOIHBIX ceTedl IpH
IIPOM3BOACTBE, YCTAHOBKE U TEXHUUECKOM dKCILUTyaTalluu

4. O0beM JMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO01ast TpyI0EMKOCTb JUCLUIUINHBI cOCTaBIseT 6.0 3aUeTHBIX €IMHMILIBI U IIPECTaBIeHa B Ta0Iu -
ue 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI

Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl

4 cemecTp
AynuTopHble 3aHATUSA (BCETO) 102 102
Jlexuu 34 34

CornacosaHa Ha noprane Ne 31859 3



[IpakTuyeckue 3aHATUS 34 34
JlaboparopHbie pabOTHI 34 34
CamocTtosiTenbHas paboTa (Bcero) 114 114
Odopmiierre 0T4eTOB 110 JTabOPaTOPHBIM paboTam 28 28
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 48 48
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 38 38
Bcero (0e3 ax3amena) 216 216
OO01mas Tpy10eMKOCTb, 4 216 216
3auetHble EauHunb! 6.0 6.0

5. Coneprxanue QTMCUMILTHHBI

5.1. Pa3znesnl JUCHUIIMHELI 1 BUALI 3AHATHI
Paznenbl nMCUMIUIMHBI U BUJBI 3aHATUN TTPUBEICHBI B Ta0uIe 5.1.
Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUIBI 3aHATUH

= | = | = | 88| EE
= = e S g s s g
? S < < P 2 0
Ha3Banus pa3nenoB 1UCHUTIIIUHBL < ) a o o 2 &5
S 5 G = g0 = B
= 2 & 33 Ed
= k) 6 =
4 cemecTp
1 Onpenenenue uenen v 3agayd dTamna 1 0 0 4 5 IIK-16, ITK-8
MPOEKTa
2 Pa3paboTka TEXHUYECKOTO 3aaHUs dTa- 1 0 0 4 5 IIK-16, TIK-8
Ia MpoeKTa
3 IlocTaHOBKa MHAMBUYAJIbHBIX 3371a4 B 1 0 0 6 7 IIK-16, ITK-8
paMKax BBITIOJIHEHHUS dTarla MPOeKTa
4 BplNoaHEHUE UHAMBUIYAJIbHbBIX 33/1a4 B 30 26 34 88 178 |IIK-16, TIK-8
paMKax sTamna npoeKTa
5 CocTaBneHue oTuera 0 8 0 8 16 |IIK-16, IIK-8
6 3ammuTa OTYeTa O BBRIIIOJIHCHUH dTara 1 0 0 4 5 IIK-16, ITK-8
MPOEKTa
Hroro 3a cemectp 34 34 34 114 216
Hroro 34 34 34 114 216

5.2. Conep:xanue pa3aejioB TUCHUILINHBI (10 JIEKIHM)
ConepxaHue pa3aesioB TUCIHUILIHH (110 JIEKITUSM) IPUBEACHO B TadHIe 5.2.
Tabmuma 5.2 — ComeprkaHue pa3iesaoB TUCIUILIMH (TI0 JICKITHSIM)

HasBanus pasnenos Copeprkanue pa3aesioB JUCUUILTUHBI MO JEKIHUSIM

TpynoeMKocCTsb,
q
dopmupyembie
KOMIIETEHIIUU

4 cemectp

—

1 Onpenenenue ueneii 1 | OnpeneneHue HEeIH IPOESKTa
3a/1a4 JTarna MpoeKTa

IIK-16,
IK-8

[u—

Hroro
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2 Pa3paboTtka CocTaBlieHHE TEXHUYECKOrO 3aJaHUsI 1 TIK-16,
TEXHUYECKOr'O 3aJaHusI 1 TIK-8
JTamna npoeKTa

HUroro

3 IlocTanoBka Jexomnosunus uenu. [loctanoBKa HHAMBUYAIBHBIX 1 [IK-16,
WMHJIMBUAYAJIbHBIX 3a/a4 B | 3a/1a4. TIK-8
paMKax BBITIOJIHEHHUS
JTamna npoeKTa

HUroro 1

4 BrImtosiHeHIE MHOTOCTaHIIMOHHBIN JOCTYI C YaCTOTHBIM pa3Jiesie- 5 TIK-16,
WHJVBUIyaJIbHBIX 33724 B | HUeM kaHanoB (FDMA). MexnyHapoHoe coranie- TIK-8
paMKax dTamna mpoeKTa HUE B 00JIAaCTH pacmpeeeHus paanodactoT npu PB
u PC.

Juana3zonsl paauoBenianusi, Cu-bu cBs3u, neimpxkuH- 5
TOBOM CBSI3U, OECIIPOBOAHBIX T€IE(POHOB, COTOBOI
TenedoHnn, 6ECITPOBOAHON JTOKATHHOM CETH, CITyTHHU-
KOBOH CBsI3M U BellaHus. Pacyer 4uciia KaHaJIOB CBA3U
JUIS 3aJIaHHOTO YaCTOTHOTI'O JIMana3oHa Mpu TEXHOJI0-
ruu FDMA.

Oco0eHHOCTH pacTpOCTpaHEHUs JITUHHBIX, CPETHUX, 5
KOPOTKHX U YJIbTPAKOPOTKUX PaJHOBOIIH. ATMOCHEp-
HbIE, UHAYCTPHUAIbHBIE, KOCMHUUYECKHE ITYMbI U UX Me-
Hiaroniee JeiicTBue npu paguomnpueme. Pacuer ypoBHs
BHEITHUX MTOMEX MPH paroNpHeMe B pa3IMYHbIX Ya-
CTOTHBIX JIMANa30HAX.

TenedoHHBIN CUTHAII, CUTHAJ PaIUOBEIIAHUS, TEIIC- 5
BU3MOHHBIN CUTHAJ, CUTHAJIBI MIEpeaud JaHHBIX, UX
rapaMmeTpsl: CIIEKTpP, MUKOBAsi U CPEIHAS MOIIIHOCTH,
MUK-(PaKTop, AMHAMHYECKUHN TUana30H.

Panuocurnansl U UX XapaKTEpUCTUKU MPU PAZTUUHBIX 6
BHJIaX aHAJIOTOBOW MOAYJIAILIMH: aMIUTHTYIHON (AM);
6anancHoii (BM); ogaononocHoi (OM); coBmecTH-
Mo# omHononocHou (COM); wactotHoi (UM); hazo-
Boif (OM). DHepreTuka nepeaaTinKoB Py pa3auy-
HBIX BUJaX MOIYJISILIMU. 3alIUTHOE OTHOIIEHHE IO
HU3KOH 4acToTe, 3allIUTHOE OTHOLIEHUE 110 BBICOKON
4acToTe.

Pacuet 30H 00CcmyXKMBaHUS PAJUOCTAHIIUN Pa3INy- 4
HBIX JIMaNa30HOB.

Hrtoro 30

6 3amuTa oT4eTa 0O 3amnuTa oT4eTa nepes] aTTeCTallMOHHON KOMUCCUEH. 1 TIK-16,
BBIIOJIHEHHUU HTaria TIK-8
MIPOCKTA

HUroro 1

Hroro 3a cemectp 34

5.3. Paznenbl JMCUMILVIMHBI M MEKIMCUMIUIMHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (PeAbl Ty IIUMHU)
U o0ecnieynBaeMbIMH (MOCJIEAYONIUMH) TUCHUIIHHAMU
Paznmensl TUCHUTUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIUMU) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAME TIPEICTAaBIEHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3nensl AUCHUTUIMHBI M MeXKAUCIUIINHAPHBIEC CBSI3U

HanmenoBanue JUCHUIITINH No pasaciion HaHHOfI AUCHUIUIMHEBI, JJIS1 KOTOPBIX HCO6XOIII/IMO
HN3Y4YCHHUC 06€CH6LII/IBaIOHII/IX H 00ecIieunBaeMbIX JUCHUITIINH
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1 2 3 4 5 6

[IpenmecTByronme qUCUUILIMHBI

1 Teopus 2nEKTpUUECKUX LIETIEN + + +

2 DIeKTpOHUKA + + +

[Tocnenyromue TUCIUITITUHBL

1 BGCHpOBOI[HBIe TEXHOJIOIUM nepeaain

+ + + + + +
unpopmanuu (I'TI0-2)
2 OCHOBBI TOCTPOECHUS I/Iqu)OKOMMyHH- . . . . .
KaIlMOHHBIX CUCTEM U CeTEl
3 CeTtd ¥ cucTeEMbI MOOMIIBHOM CBSI3U + + + + +
4 CucrteMbl MOOUJIBHOU CBSI3H HA OCHO- n . N n .

BC HIYMOHO,Z[O6HI>IX CHUTHAJIOB

5.4. CooTBeTcTBHE KOMIIETEeHIIMIA, (OPMHUPYEMBIX NPH U3yYeHUH TUCIHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTCTBHE KOMIIETCHIIMH, (HDOPMUPYEMBIX TPH HM3yYCHUHW AWCIMILIMHBI, W BHJOB 3aHATHU
MPEICTaBICHO B Tabmuiie 5.4.
Tabnuna 5.4 — CooTBETCTBHUE KOMITETEHIIUM, (POPMUPYEMBIX MPU U3YYECHUU TUCHUUILIAHBI, U BUJOB 3aHS -

TUU
§ Bunrwl 3anstuit
= = ;
o © [t}
g < g_ S 8 @®opMbl KOHTPOJIS
S = 5 g 2
S = = S
bd =
ITK-8 + + + + 3amura ordyera, OT4er 1o
I'TIO, Otuer mo naboparop-
HoMi pabote, Tect
IIK-16 + + + + 3ammra oT4yera, OTYET MO
I'TIO, Otuer o maboparop-
HO1 paboTe, Tect

6. UnTepakTUBHBIE MeTOABI M (GOPMBI OPraHN3aLMU 00yYeHH s
He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI
HanmenoBanue nabopaTopHbIX paboT npuBeIeHO B Tabmuie 7.1.
Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

3 zE
2 =a=t
2 > 5
HazBanus paznenos HaunmenoBanue mabopatopHbIX padoT zF &5
2 2 5
= 8 =
a e g
= S}
4 cemectp
4 BeImosHeHNe Tenedonnbrit 3¢ deKT npu ASTEKTUPOBAHUK CUTHAJIOB 8 [TK-16,
WHAVBUAYAIBHBIX 33124 B | C Pa3JIMYHBIMH BHIaMU MOJYJISIIUU U TaTbHOCThH pa- IK-8
pamKax sTamna npoexTa JTMOCBSI3U.
JluckpeTrun3aius aHaJIOrOBOTO CUTHAIA B IIU(POBBIX 8
cucTeMax CBSI3U.
NmnynscHas cucrema @AITY ais nudpoBbIX cucteM 8
CBSI3U

CornacoeaHa Ha noprane Ne 31859 6



TpexkaHanbHasi CUCTEMA CBSI3M HA OCHOBE IIYMO- 10
MOJIOOHBIX CUTHAJIOB

Htoro 34

Hroro 3a cemectp 34

8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HanmMeHnoBaHue nMpakTHUECKUX 3aHATHH (CEMHUHAPOB) MpUBEIEeHO B Tabmmie 8.1.
Tabmuua 8.1 — HaumeHOBaHME MPAKTUUECKHUX 3aHATUH (CEMHUHAPOB)

3 =
3 =
Z = 5
HasBanus paznenos HaumeHoBaHue MpakTUUECKUX 3aHATUHN (CEMHHAPOB) zF 2 5
o S E
S 8 =
e e g
= S
4 cemectp
4 BeinonHeHue OHepreTrKa CyTHUKOBBIX CUCTEM. DKBUBAJICHTHAsS 10 |IIK-16,
WH/IMBUYANIbHBIX 33/1a4 B | U30TPOITHO U3ITyyaemasi MOLTHOCTh. JloOpoTHOCTD IIK-8
paMKax 3Tara npoeKTa MPUEMHON cTaHLMU. J[narpaMma ypoBHEH MOITHOCTH
ymuni cBa3u 3emirsi-MC3, UC3-3emits. Pacuer gua-
IrpaMM YPOBHEH JIMHUM CITyTHUKOBOH CBSI3H.
Omnpenenenue 30H 00CTy>KMBaHUS 0a30BBIX CTAHIIUMA 10
(BC) cotoBbix ceteit mo moaenu Oxamypsl.
Ornpenenenue 30H 00CTyKMBaHUST 0a30BBIX CTAHIIUNA 6
(bC) coToBbIx ceTeit mo MmoaenssmM OkamyphI-Xara.
Hroro 26
5 CocraBneHue oTueTa Pazpabotka otuyera. CocraBienue coaepxkanus. Ha- 8 [IK-16,
MHCaHUE OTYETA. [IK-8
Hroro 8
Hroro 3a cemectp 34

9. CamocrosiTesibHasi padoTa
Bunsl camocTosiTenbHOI paboThl, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETCHIIUU MTPEICTABICHEI B
tabmune 9.1.
Tabmuia 9.1 — Bugbl caMOCTOSTEIbHOM paboThl, TPYAOEMKOCTh M (HOPMUPYEMbIE KOMIETECHIHH

S (&)
= =
: i
Buabr camocTosTensHOM & > O
HasBanus pasnenos = & B @opMBbI KOHTPOJIA
6 O = O
paboThI g s 2
=S 22
e Qg
~ S/
4 cemectp
1 Onpenenenne neneri 1 | IIpopaboTka JEKIMOHHOTO 4 TIK-16, Tect
3aJ1a4 JTara nmpoeKTa Marepuaia [TK-8
Hroro
2 Pazpabotka [IpopaboTka JIeKIIHOHHOTO 4 |TIK-16, |Tecr
TEXHUYECKOI'O 3aJIaHHs Marepuaa IIK-8
JTamna npoeKTa Hroro
3 IloctanoBka [IpopaboTka JIEKIIMOHHOTO 6 |IIK-16, Tect
WHJIMBUAYAJIbHBIX 33714 B | MaTepuaia TIK-8
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paMKax BBITIOJIHEHUS Hroro 6
JTamna npoeKTa
4 BplnoiaHeHue [ToaroroBka k mpakTuye- 30 |IIK-16, Otyet mo 1aboparopHoO
WHJIMBUYaJIbHBIX 33J1a4 B | CKUM 3aHSTUSIM, CEMHUHA- TIK-8 pabote, Tect
pamKax sTamna npoexTa pam
[IpopaboTka JTeKIIHOHHOTO 30
MaTepuana
OdopmiieHre 0T4ETOB 1O 28
nabopaTopHbIM paboTam
Hroro 88
5 CocraBieHue oTuera [ToaroroBka Kk mpakTuue- 8 IIK-16, Oruet no I'TIO, Tect
CKHM 3aHSITHSIM, CEMHHA- T1K-8
pam
Hroro
6 3amuTa oTyeTa o [TpopaboTka JIEKIMOHHOTO 4 |TIK-16, 3ammra otuera, Tect
BBIIIOJIHEHUH JTana Marepuala IIK-8
MIPOCKT
pockTa Hroro 4
Hroro 3a cemectp 114
Hroro 114
10. KypcoBas pa6ora (IpoeKT)
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBA€eMOCTH 00y4aroumuxcsi

11.1. baajbHbIe OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — banipHbIe OLIEHKH JUTSI JIEMEHTOB KOHTPOJISI

. . MakcumanbHbIN
. MaxkcuManbHbIN MaxkcumanbHbII
DOneMeHTH! yueOHOH 6asu1 3a epuoa Bcero 3a
6amn Ha 1-yto KT ¢ | 0am 3a nepuoa
JESITENbHOCTH mexny 2KT u Ha cemMecTp
Hayana ceMectpa | mexnay 1KT u 2KT
KOHEI[ ceMecTpa
4 cemecTp
3amuTa oTuera 30 30
Otuer no I'TIO 40 40
OTueTt no nabopaTopHOi 5 15 20
pabore
Tect 3 3 4 10
Hroro makcumyM 3a nepu- 3 8 89 100
Oon
Hapacratomum urorom 3 11 100 100
11.2. IlepecyeT 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT 0aTOB B OIIEHKH 32 KOHTPOJIGHBIC TOUKH MIPEICTaBICH B Tadmuie 11.2.
Ta6muma 11.2 — IlepecueT 0anoB B OLIEHKU 332 KOHTPOJIbHBIE TOUKU
banbl Ha 1aTy KOHTPOJIBHON TOYKH Onenka
> 90% ot MakcuManbHON cyMMbI OansioB Ha naty KT 5
Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT 4
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Ot 60% 110 69% oT MakcuMaabLHOM CyMMBI OaiToB Ha aaty KT

< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT 2

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY
[Tepecuer cymMbl OajioB B TPAAMLIMOHHYIO MU MEXIYHApOIHYIO OLIEHKY NPEJICTAaBIEH B TabIuLe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl 6aJUTOB B TPAAUITMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Urorosas cymma 6aisos,

Onenka (I'OC) YYMTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

HK3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85 -89 B (ouenb xoporiio)

4 (xopomio) (3a4TeHO) 75 - 84 C (xopor1wo)
10-74 D (ynoBnerBopuTeabHO)
65 - 69

3 (yZIOBJIETBOPUTENBHHO) (3aYTEHO) 60 - 64 P ——
2 (seynOBICTBOpHTENSHO) (HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENIBHO)

3a4TEHO)

12. Y4yeOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecreyeHre JUCHMIITTHHbI

12.1. OcHoBHas1 JuTEpaTypa
1. Tanxun, BsuecnaB Anexkcanaposuu. Lludposas MoOmibHas paguocBssb : yueOHOe nocodue
Juist By30B. - M. : ['opsiuast munust - Tenexom , 2012. - 592 c. (nanuuue B 6ubmotexe TYCYP - 40 3k3.)

12.2. lonosiHUTEIbHAS JIUTEPATYpPa
1. Tlonos, Banentun NBanoBuu. OcHOBBI cOTOBOM cBsizu cTtangapra GSM. - M. : Dko-TpeHns ,
2005. - 292[4] c. (manuuue B 6ubmuoreke TYCVYP - 23 3k3.)
2. AmnanoroBoe u nudpoBoe paauoBemanue: Y4yednoe nocodue / Menuxos C. B. - 2015. 233 c.

[OnekTponHbIii pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/5457 (mara oOpareHus:
16.06.2018).

12.3. YueOHO-MeTOAHYECKHE MTOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. Tenedouusiii 3pdekT npu AETEKTUPOBAHUU CUTHAJIOB C PA3JIUYHBIMUA BUIAMU MOAYJSIIIMHA U
JTATBHOCTh PAJMOCBSI3U: YUeOHO-METONNYIECKOE MOCcOOHne 1O J1TabopaTopHOl paboTe B KOMITBIOTEPHOM
cpene Design Center (PSpice) / Llebep H. A., Menuxos C. B. - 2012. 17 c. [OnexTpoHHsIii pecypc] - Pe-
UM joctyna: https://edu.tusur.ru/publications/2281 (mata oopamenus: 16.06.2018).

2. JluckpeTH3alys aHaJOTOBOTO CHTHAJa B IIU(PPOBBIX CHCTEMaX CBSI3U: Y4eOHO-METOIHUECKOES
noco6ue 1o JaboparopHoii padbote B kommnbioTepHOi cpeae Design Center (PSpice) / Menuxos C. B., He-
Haxoe A. B. - 2012 12 c. [OnekTpoHHBIl  pecypc] -  Pexum  goctymna:
https://edu.tusur.ru/publications/2282 (mara oopamenus: 16.06.2018).

3. HmnynscHas cuctema GAITY mist TudpOBBIX CUCTEM CBS3H: Y YeOHO-METOIUYECKOE TTocoOue
1o JrabopaTopHoi padote B kommbioTepHO cpeae Design Center (PSpice) / Memuxos C. B., Henaxos A.
B. - 2012. 15 c. [OnekrponHsIii pecype| - Pexxum mocryma: https://edu.tusur.ru/publications/2284 (nata
obpamenusi: 16.06.2018).

4. TpexkaHalbHas CHCTEMA CBSI3M Ha OCHOBE IIYMOIIOIO0OHBIX CUTHAJIOB: Y Ye0HO-METOIMUECKOe
nocobue no naboparopuoit padote B makere SIMULINK kommberotepHoii cpenst MATLAB / Menuxos C.
B., Bepomwmo HW. M. - 2012. 17 c¢. [DnextpoHHsli pecypc] - Pexum goctyma:
https://edu.tusur.ru/publications/2286 (mara oopamenus: 16.06.2018).

5. Paauomemanue, paauocBs3b M AIEKTPOAKYCTHKA: YUeOHO-MeToauueckoe nocodue / Tutos A.
A., MemuxoB C. B. - 2012. 49 c. [Dnexrponnsiii pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/1335 (nara ob6pamenus: 16.06.2018).
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6. Mopenu npeackasaHus ypOBHsI CHTHaJa JJIsl pacueTa 30H OOCITy)KMBaHUs 0a30BBIX CTAHIUMA
CHUCTEM MOOWIBLHOU CBSI3U: YUEOHO-METOAMYECKOE MOCOOME UIS MPAKTUYECKUX 3aHSATHH U KypCOBOTO
NPOEKTHPOBAHUS JUIsl CTYICHTOB paJAMOTEXHHUYECKUX creuuanbHocteld / Menuxo C. B. - 2014. 18 c.
[OnmexkTponHbIii pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/4132 (mara oOpareHus:
16.06.2018).

7. CamocrosTenbHas padoTa CTyJeHTa PU U3yYCHUN AUCIUTUINH MaTeMaTHIECKO-€CTECTBEHHO-
HAYYHOTO, 00IIenpoeCCHOHAIBHOTO (MPOPECCUOHATBFHOTO0), CIICIUATBLHOTO IIUKIOB: Y4eOHO-MeToqrYe-
cKoe mmocobue o camocTosaTensHO# padote / Konorpusor B. A., Menuxos C. B. - 2012. 9 ¢. [DnekTpoH-
HBIN pecypc] - Pexum nocrtyna: https://edu.tusur.ru/publications/1845 (gara oopamenus: 16.06.2018).

12.3.2. YueOHO-MeTOAMYECKHE TOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-METOIMUYECKUE MaTepHallbl AJIsi CAMOCTOSTENILHON M ayAUTOPHOM pabOThl 00ydaroIuxcs
W3 YHUCIa JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBSI M1 HHBAJIHMJIOB MIPEIOCTABIAIOTCS B hopMax,
aJaNTHPOBAHHBIX K OTPAHUYCHUSIM UX 3/I0POBbS U BOCTIPUATHUS HHPOPMAITHIH.

JLJist I ¢ HApPYIIeHUSIMU 3PeHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JlJ1s1 1L ¢ HAPYIIEeHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B reyaTHou (popme.

JLJist I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHou (opme.

12.4. IIpodeccuonajibHbie 6a3bl JAHHBIX U HHPOPMANIMOHHBIE CIIPABOYHbIE CHCTEMBbI

1. Tlpu u3yyeHHH AUCUUIUIMHBI PEKOMEHAYETCS UCIONIb30BaTh 0a3bl JAHHBIX, HH(POPMALIMOHHO-
CIIpaBOYHBIE 51 TIOWCKOBBIE CHCTEMBI, K KOTOPBIM y TYCYPa €CTh JIOCTYII
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TeXHMYECKOe 00ecneyeHre JTUCHUILIMHBI U TPpedyeMoe MPorpaMMHoOe
obecneueHnue

13.1. O6mue TpedGoOBaHMA K MATEPHAJIBHO-TEXHUYECKOMY H IIPOIPAMMHOMY 00eCIe4YeHHI0
AUCHUIIIIMHBI

13.1.1. MaTepuaibHO-TEXHHYECKOE W MPOrPaMMHOe olecriedeHne IS JTeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHuUs 3aHATUH JIEKIIMOHHOTO TUTIA, TPYIIOBBIX M MHAWBUYaTbHBIX KOHCYJAbTALIUH, T€-
KYIIIETO KOHTPOJISI U MPOMEXKYTOYHOU aTTECTAI[UU HCIIONIL3YEeTCs yueOHas ayTuTOPHUS ¢ KOJTMYECTBOM TIO-
CaZIoYHBIX MecT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbio. MMeroTes
JIEMOHCTPAIOHHOE 000pyI0BaHNE U YIeOHO-HATIISAHBIE TTOCOOUS, 00ECIIeYHBAIOIINE TEMATHUSCKHE HI-
JIOCTPALIMHU 0 JIEKIMOHHBIM pa3JielaM TUCIUIUINHEI.

13.1.2. MaTepua/IbHO-TeXHUYECKOEe U IPOrPaAMMHOe o0ecnedyeHue J1JIsl NPAKTHYECKUX 3aHATHl

VYueOHas aynuropus

yueOHasi ayuTOpHsl 1715l IPOBEACHUSI 3aHATHI MPAKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-
BEJICHUS 3aHSATUH CEMWHAPCKOTO THIIA, MMOMEIICHUE IS MPOBENEHUS] TPYMNIOBBIX M WHAWBHIYaTbHBIX
KOHCYJIbTALIUi, TTOMEIICHHE JJIs TPOBECHHS TEKYIIIETO KOHTPOJIS M POMEKYTOUHOM aTTecTalllu

634034, Tomckas ob6macts, T. Tomck, Bepmmauna ynuua, a. 47, 414 ayn.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- KommnproTepsr;

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmmMHoOe obecrnieueHue:

- 7-Zip

— Adobe Acrobat Reader
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— Far Manager
— Google Chrome
— Mozilla Firefox

Jlaboparopus TpymnImoBoro NpoeKkTHOro o0y4enwus / JlabopaTtopus paino3JIeKTPOHHBIX CPEJICTB 3a-
IIUTHI TEIEKOMMYHUKAIIHOHHBIX CUCTEM

yueOHast ayTuTOpHsl IJIsl IPOBEACHHUSI 3aHATHI MPAKTUYECKOTO TUTIA, YIeOHAsT ayIUuTOPHS IS TIPO -
BEJICHUS 3aHATHIA 1a00paTOPHOTO THUMA

634034, Tomckast obnacts, . Tomck, Bepumnuna ynuia, 1. 47, 406 ay.

Ornucanune UMerIIerocs 000pyI0BaHUS:

- Cxanep Canon CanoScan LidelOO USB;

- 'eneparop 1'4-218 BY curnamnos;

- I'eneparop 1'3-109;

- 'eneparop 1'4-144;

- I'enepatop I'5-63 (Ne24029);

- I'enepatop I'5-63 (No26448);

- Paboune crannuu Ha 6a3e mporeccopa Pentium-4 (12 mirt.);

- JInnennaei ucrounnk nutaausg HY3003;

- JInnennwiii ucrounuk nuranusg HY3003;

- [TasmpHas cranmus Quick 936 ESD;

- Hudposoii anammzarop cnekrpa GSP-810;

- lludposoii rereparop curnanos ['CC-80;

- Hudporoii ocummnorpad EZ Digital DS 1150;

- Pabouee mecTo perymuposiiuka C4-1200P;

- Pabouee mecto perymuposiiuka C4-1200P;

- Uameputens MKKIIO «O630p-304/1»;

- MHOTOpYHKITMOHATBHBIN H3MEPUTEIbHO-BBIUNCINTENBHBINA KoMIuieke National Instruments;

- Ananuzarop cnektpa N9OOOF-CFGO005;

- Otmagounsiii Moxyib Instant SDR Kit;

- Ocmmorpad MSOX3054A;

- [Ipuntep nazepusiit HP LaserJet P2035;

- Pabouwne cranmuu Ha 6a3e nporeccopa Pentium - 15 (12 mrT.);

- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBarens.

[IporpamMmMHoe obecnieueHue:

- 7-Zip

— AVAST Free Antivirus

— Adobe Acrobat Reader

— Far Manager

— Google Chrome

— LibreOffice

— Microsoft Windows 7 Pro

— Mozilla Firefox

— OpenOftice

— Opera

— PTC Mathcadl13, 14

— Qucs

— Scilab

VYuebnast 1aboparopusi HHOOPMAITMOHHBIX TEXHOIOTUH

y4deOHast aymuTOpHs JUIsl TIPOBEACHUS 3aHATHI MPAKTHYECKOTO THIIA, Y4eOHas ayUTOPHs JUIS PO -
BEJICHHS 3aHATHI JTaOOPATOPHOTO THIIA, IIOMEIICHHE Il KYPCOBOTO IIPOCKTUPOBAHHUSI (BBIIOTHEHUS KYp-
COBBIX padoT)
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634034, Tomckas ob6macts, T. Tomck, Bepmmauna ynuna, a. 47, 423 ayn.
Ornrcanrie UMEIOIETOCs 000PyI0BaHUS :
- locka marautHO-MapkepHasi BRAUBERG;

- LMC-100103 Dkpan ¢ anekrponpuBogom Master Control Matte 203*203 cm White FiberGlass,

YepHasi KaliMa 110 IIEpUMETPY;
- [Ipoextop NEC «M361X»;
- CucreMHsIit 610K (16 mT.);
- MonwuTopsi (16 mT.);
- Komnsrotep;
- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.
[IporpamMmmHoe obecrnieueHue:
- 7-Zip
— AVAST Free Antivirus
— Adobe Acrobat Reader
— Far Manager
— Google Chrome
— LibreOffice
— Microsoft Windows 7 Pro
— Mozilla Firefox
— OpenOftice
— Opera
— PTC Mathcadl3, 14
— Qucs
— Scilab

13.1.3. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe odecnedeHne IS J1adopaTopHbIX padoT
VYyeOnas 1abopatopusi HHPOPMALIMOHHBIX TEXHOJIOT U

yueOHasi ayIUTOpusl AJIsl IPOBEICHHsS 3aHATUI MPAKTUYECKOrO THIA, yuyeOHast ayIuTOpuUs AJIs IIPO-
BEJICHUSI 3aHATUHN J1a00paTOPHOTrOo TUIIA, TOMELIEHUE AJI1 KypCOBOI'O IPOEKTUPOBAHHUS (BBIIIOJHEHUS Kyp-

COBBIX PadoT)
634034, Tomckas obnacts, . Tomck, Bepmmnuna ynuia, 1. 47, 423 ayn.
Onucanue uMerouierocs 000pya0BaHuUs:
- Jocka marautHo-mapkepHast BRAUBERG;

- LMC-100103 Dkpan ¢ anexrpornpusogom Master Control Matte 203*203 cm White FiberGlass,

yepHas KaiMa I10 IEpUMETPY;
- [Ipoextop NEC «M361X»;
- CucreMHblit 0110k (16 1wT.);
- Mounutopsr (16 mirt.);
- Komnerorep;
- Kommuiekt cnienmanu3upoBaHHoi yueOHoON MeOenu;
- PaGouee mecTo mpernoaBares.
[TporpammHoOe obecrieueHue:
- 7-Zip
— AVAST Free Antivirus
— Adobe Acrobat Reader
— Far Manager
— Google Chrome
— LibreOffice
— Microsoft Windows 7 Pro
— Mozilla Firefox
— OpenOftice
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— Opera

PTC Mathcad13, 14
— Qucs

Scilab

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHON PabOThl MCTOB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIACChI),
PaCIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast obmacTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, 1. ToMmck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, T. Tomck, Bepimmanna ynuia, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHMS:

- yueOHast MmeOerb;

- koMnbroTepsl kKi1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT OCTYI B AJICKTPOHHYIO WH-
(opManoHHO-00pa30BaTEIBHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecreyeHre TUCUMIIIMHBI JIS JIMI C OTPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMM BO3MOXXHOCTSMH 370POBbS U MHBAIHMIAMHU
OCYILECTBIISIETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIET0 U CHEeIMaIbHOI0 Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 00YyUYaAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa [PEeIyCMOTPEHO MCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
yy yueOHOM HHPOPMAaIUK B TOCTYIMHBIX (hOpMax, MOOUIILHON CUCTEMBI MPEOIaBaAHUS I 00YJarOIINXCS
C MHBAJIUAHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOM CHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyJaromuecs: C HapylmIeHUEeM Cyxa, 000pyJIoBaHa KOMIBIOTEPHOW TEXHUKOM, ayTMOTEXHUKOH, BHJIEO-
TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYyYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMHM IIPETyCMOTPEHO HCIIOJIb30BaHUE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX O0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJaif/la Ha 3KpaHe) MpU MOMOIIY BUACOyBETUUHUTENCH 1151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJib-
3YIOTCS aJIbTepHAaTHUBHBIE YCTPOICTBA BBOAA MH(OPMAIIUU U IpYrHe TEXHUUECKHE Cpe/ICTBa IprueMa/mepe-
naun yuyeOHOM MHpOpPMaI B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUeHUs JUIs JIIOJeH ¢ UHBA-
JUAHOCTBIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aluU U3yYeHHUsI
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jiis onleHKH cTeneHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLHUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBBIC 3a1aHUA
st otieHKH cTeneHu c(hOPMUPOBAHHOCTH U YPOBHS OCBOCHHSI 3aKPEIUICHHBIX 32 AUCIMILTUHON
KOMIIETCHIIMN TPOBOIMUTCS 3alIUTa OTYETOB MEPE AaTTECTAlMOHHO-IKCIIEPTHOM KOMUCCHUEH.
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[TepeueHb TECTOB C BapuaHTAMU OTBETOB ISl 00ECTICUCHHSI PEHTHHTOBOW CUCTEMBI.

1. Ha3zHaueHue oneparuy cKpeMOIMpOBaHUsI TOTOKA JaHHBIX:

1 11 cHUKEHUS MOJIOCHI TPOITYCKAHUsI CUCTEMBI CBSI3U;

2 Jlnist IOBBIILICHUS SHEPreTHUecKor 3 PEeKTUBHOCTH CHCTEMBI IIepe/Iayn;

3 st ynydineHus CTaTUCTUYSCKUX CBOMCTB MOTOKA (BhIpaBHUBAHUE BEPOATHOCTEH TosiBICHUS 0

u 1) u oGecrieyeHns: yCTOWIMBOCTH CUCTEMbI CHHXPOHU3AINH;

4 Jlns yBenM4eHUs CKOPOCTH Mepeiadn TaHHBIX.

2. Hanbonee momexoycToiunBbiid BUI TU(DPOBOI (Ha30BON MaHUTTYIISAIIAN:
1 Pi/4 PSK;

2 BPSK;

3 QPSK;

416 QAM.

3. HauBpicuryro CKOpOCTh TIepeaul U3 MEPEUNCACHHBIX MOYJISAINN 00eCIIeYnBACT:
1 BPSK;

2 BFSK;

3 8 PSK;

416 PSK.

4. KanaibHOE KOIUPOBAHUE UCIIONIB3YETCS JIS:

1 O6HapyxeHHs U UCTIPABJICHUS OIIMOOK Mepeaadn;

2 CoxparieHust o0bemMa nepeilaBaeMbIX TaHHBIX;

3 B ocHOBHOM 151 MPEOTBPAILEHUSI HECAHKIIMOHUPOBAHHOTO JTOCTYTIA;
4 VckimroueHus MeXCUMBOJIbHON nHTepdepeniuu (MSI).

5. CoBpemMeHHasi TEXHOJIOTUSI OCHOBaHHAs HA MCIIOJIb30BAHUU aJrOpUTMa OBICTPOro mpeodpas3oBa-

Hus @ypse (FFT):

1 CDMA;
2 TDMA;
3 OFDM;
4 MIMO.

6. CoBpeMeHHast TEXHOJIOTHS, TTO3BOJISIONIAS M/WIIN: CHU3UThH BEPOSTHOCTH OIIMOOYHOTO TIpHUeMa,
MOBBICUTH CKOPOCTh MepeAayl JaHHBIX, CHU3UTh TpeOyeMoe OTHOILIEHUE CUTHAJ/IIYM, O0OPOThCS €

MHOTOJIy4€BOCTBIO U (heTMHIOM KaHAJIOB:

Ci:

1 OFDM;

2 MHoroanTeHHas TexHoJiorus nepenaun qanusix (MIMO);
3 CeepxmupoxornonocHas cBsi3b (UWB);

4 CDMA.

7. OTIUYUTENHPHON 0COOCHHOCTHIO TEXHOJIOTUU KOMOBOTO pasnencHus kaHaaoB (CDMA) sBiser-

1 BBenenue 3aluTHOTO HHTEPBANIA;

2 [TpuMeHeHne MOMEX0yCTOMYUBBIX KOJOB;

3 IIpuMeHeHne BbICOKOYPOBHEBOM MOIYIISIIINY;
4 KoppensmuoHnHast 00paboTka CurHasa.

8. IIpu nexonupoBaHUU CBEPTOUYHBIX KOJOB UCIIOJIb3YETCS:
1 BBenenue 3aluTHOTO HHTEPBANIA;

2 [TpuMeHeHne MOMEX0yCTOMYUBBIX KOJOB;

3 IIpuMeHeHne BbICOKOYPOBHEBOM MOIYIISIIINY;

4 KoppensmnuoHnHast 00paboTka cCurHasa.
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9. IIpu nekoaMpPOBaHUY CBEPTOYHBIX KOIOB UCIIOJIB3YETCS:
1 Anroputm ObicTporo npeodpazoBanust @ypse (FFT);

2 AnroputMm Butep0u;

3 Omnepanus ckpeMOnIMpoBaHH MTOTOKA JaHHBIX;

4 MHOrOaHTeHHas1 TEXHOJIOTUSI.

10. YBenuueHue M30bITOYHOCTH ISl TIOBBIIICHUS ITOMEXOYCTOMYMBOCTH KOJIa B CHCTEMax peallb-
HOTO BPEMEHU CIEPKUBACTCS:

1 YpoBHEM HCTIOIB3yEMOWM MOTYJISILINM;

2 CHW)XEHHUEM peajbHONW CKOPOCTH INEepeiaun JaHHBIX;

3 CHMWKXCHHEM DHEPTUH NIepeIaBaeMbIX CUMBOJIOB (OUTOB);

4 MexCUMBOJIHHOU HHTEP(DEPEHITHECH.

11. B cBO€ BpeMsi UKJINYECKHE KOBI MOIYUMIIH IMPOKOE PACIIPOCTpaHEHHE Oaromapsi:

1 TIpocToTe TEXHUYECKOM peaTu3alii PErUCTPOB CIBUTA C OOPATHBIMU CBSI3SMH,

2 BO3MOXHOCTH UCIIOJIH30BAHUS MTOJIMHOMHUAIIBHOW anreOpsl;

3 BO3MO’KHOCTH OpraHM3alnu KaK CHCTEMaTHYECKOro, TAK M HECUCTEMAaTHYECKOTO KOIMPOBAHUS;
4 Bio4HO pUpPoOIe NUKINUYECKUX KOJOB.

12. DddextuBHbIM criocoboM G0prOBI ¢ MeKCUMBONIBLHOW WHTepdepenmnueit (MSI) B y3komno-
JIOCHBIX CHCTEMax Mepelauu SBISIeTCs

1 YBenuuenue otHomeHus curHan/mym (SNR);

2 IlpumeHeHne afanTUBHON (PHIIBTpAIINH;

3 IIpuMeHeHrEe NOMEX0YCTONYMBOIO KOJUPOBAaHMSI,;

4 lludpoBanne TaHHBIX.

13. MexcumBonbHas uatepdepennus (MSI) sBasieTcs yare BCEro CieICTBHEM:
1 Manoro otHomeHust curnan/mrym (SNR);

2 Wcnonb30BaHuUs MOMEXOYCTOMUUBBIX KOJOB;

3 MHOTroIy4eBOro pacpoCTpaHEHUs pauOCUTHAIA,

4 Tlepemexxenust nannbixX (Interliving).

14. D dexTuBHBIM CITOCOOOM CHMYKEHHUSI KPAaTHOCTHU OIIMOOK TIEpEeIadn sIBIISICTCS:
1 AnantuBHasi QUIBTpaIUS;

2 CxkpeMOnMMpoBaHUE JaHHBIX;

3 MacmrabupoBaHue 1aHHBIX;

4 KackanHoe komupoBaHue U nepeMekenre nanueix (Interliving).

15. ®enuHr kaHanza pacupoCTpaHEHUs paIMOCUTHANA TIPOSIBIISIETCS B BUJIE:

1 MeasieHHBIX MPOBAJIOB YPOBHSI CUTHANa BCIEACTBUE MHOTONYYE€BOTO PACHPOCTPAHEHHUS U HH-
TephepeHIny;

2 UckaxxeHus GopMbl IPUHUMAEMBIX CUTHAJIOB;

3 V3meHeHus OTHOLIEHUSI MAKCHMAJIBHOTO YPOBHS K CpeHeMy (TTHK-(akTopa);

4 TlosiBEHMSI BBICOKOTO YPOBHSI HEJTMHEMHBIX NCKAKEHUM.

16. 3amuTHbIi nHTepBan B TexHonoruu OFDM npennasnadeH aist 00pbObI:
2 C mexcumBosbHOU nHTepdhepenimeid (MSI);

3 C MeUIeHHBIMH 3aMHUPaHUSIMU;

4 ®eauHroM KaHaja paclpOCTPaHEHUS paAuOCUTHAA.

17. TectupoBaHre W BbIpaBHUBaHWE KaHAJIA Mepenayn JaHHbIX B TexHonorun OFDM 3akmmtouaet-

csl B!
1 Vcnonp30BaHUM KacKagHOTO KOAUPOBAHUS U TiepeMekeHus JaHHbIxX (Interliving);
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2 Vcnonp30BaHUM aJITaITUBHON MOJYJISILIUY;
3 Mcnonb30BaHUM MUJIOT-CUTHAJIOB, alllIPOKCUMALIMKM ¥ BBIPAaBHUBAHUM MPUHSTHIX CUTHAJIOB;
4 Vlcnionb30BaHUM aJaITUBHON (DUIIBTPALIUH.

18. Texnomorust kogoBoro pazzaenenus kanainoB (CDMA) siBnsieTcs:

1 OHUM 13 CIOCOOOB TOBBIMICHUS CTIEKTPATBHON 3 (DEKTUBHOCTH;

2 OpHUM U3 CTIOCOOOB MOMEXOYCTOWYMBOTO KOJUPOBAHUS;

3 OnmHUM U3 c10co00B OOPHOBI ¢ KPATHBIMHU OITMOKAMU,

4 OgauM U3 c1oco0oB GOPHOBI ¢ MHOTOTYYEBOCTBIO PACIIPOCTPAHEHHSI paliOCUTHATIA.

19. OcnoBHbIM HepocTaTkoM TexHosoru OFDM siBnsiercs:

1 Hanmnuue nuk-gakropa UCIIONIb3yeMbIX CUTHAJIOB;

2 Vcnonp30BaHKE 3alIUTHBIX HHTEPBAJIOB;

3 HNcrnonb30BaHKME MHUIOT-CUTHAIIOB,

4 TIpumenenue anropurMa OsicTporo npeodpazosanus Oypee (FFT).

20. TexHonorUs Mepeiauu JaHHBIX 0€3 MCIIOIB30BAHUS HECYILETO KoeOaHusl:
1 CDMA;

2 UWB;

3 TDMA;

4 FDMA.

21. HemoctaTkoM (0COOEHHOCTHIO) HECUCTEMATHIECKUX KOJIOB MO0 CPABHEHUIO C CUCTEMATHYECKHU -
MU SIBJISICTCSL:

1 Beicokyto criekTpaibHyto 3(p(QeKTUBHOCTS;

2 Heo0xomuMOCTh MPUMEHEHHS CKPEMOJIMPOBAHUS JTaHHBIX;

3 Heo06x0omuMoCTh MOBTOPHOTO ICKOIUPOBAHUS;

4 Hu3zkast uctpapJisitonias CiocOOHOCTb.

22. CrnexTtpasibHast 3(HEeKTUBHOCTH OMPEICISICTCS KakK:

1 [Tonoca gacTot, mpu KOTOPOI HAOMI0JAeTC MUHUMYM OIIMOOK TIepeaayn;

2 Tlonmoca 4acToT, Mpu KOTOPOM HAOMI0IaeTC MUHIMYM OTHoIeHus curHaj/myMm (SNR);
3 [Tomoca gacToT HEOOXOAMMAsT JUISI TOCTIKEHUSI MAKCUMATTbHOM CKOPOCTH MepeIaun;

4 OTHOLIEHHE CKOPOCTH Mepenayn JaHHbIX Ha | 'l ncnonb3yeMoid moaockl 4acToT.

14.1.2. Temb1 1a00paTOpHBIX padoT
Tenedonnslit 3ppekt npu AeTeKTUPOBAHUU CUTHAJIOB C Pa3IMYHBIMHM BUJAMH MOJYJISLIUU U JaJIb-
HOCTb PaJIMOCBS3H.
JluckpeTH3anys aHaJIOrOBOTO CUTHANA B IIU(PPOBBIX CUCTEMAX CBS3H.
Umnynbcuas cuctema GAITY nas nupoBbIX CUCTEM CBS3H
TpexkaHanbHasi CHCTEMa CBSI3U Ha OCHOBE IIYMOIIOI00HBIX CUTHAJIOB

14.1.3. Tems1 npoekTos I'TTIO

HccnenoBanue, MOIEIMPOBAaHUE U IIPOCKTUPOBAHUE CPEICTB MOOMIIBHOM pasinoCBsI3H.

Pa3paboTtka aHamoroBbix 1 HU(POBBIX MpHUeMo-nepenatomux moxyieir B4 u CBY.

NHPOKOMMYHUKAIIMOHHBIE CUCTEMBbl MHTEJIEKTYAJIbHBIX 3/1aHUI.

Pa3paboTtka crcTemMbl CBSI3M MOBBIIIEHHON NATbHOCTH ACUCTBUS JUIA MOABOIHOTO poOoTa Ha 6aze
WiFi.

Pa3paboTka 3aIIMIIEHHBIX METOAOB MOCTPOCHUSI CUCTEM CBSI3U Ul OCCHMJIOTHBIX JETaTeIbHBIX
anmnaparos.

Pa3paboTka nepcrneKTUBHBIX METOJIOB TOCTPOCHUS CITyTHUKOBBIX CUCTEM CBSI3U.

Pa3paboTka 3peKTUBHBIX METOOB BEWBJIET-(paKTalbHbIX IPeoOpa30BaHU B MHOTONO3HMIIMOH-
HBIX CITyTHUKOBBIX CUCTEMAX.

ITporpaMMHBII KOMILIEKC AJIS U3y4EHUS IIEPCIEKTUBHBIX METOJ0B KOIUPOBAaHUS U MOAYJIALIUH.

Amnanoroeie CBU-ycTpoiicTsa.
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14.1.4. Bonpocs! 1uddepeHuMpoOBaAHHOIO 3a4eTa

1. YacroTHbie nuana3zoHbl paauoBenianus, Cu-bu cBs3M, MEHIHKUHTOBON CBS3HM, O0ECIPOBOIHBIX
TeneOHOB.

2. Pacyer yncia KaHaJIOB CBSI3M JJISI 33JJTaHHOTO YaCTOTHOIO JiMana3oHa npu texHosoruu FDMA.

3. Oco0GeHHOCTH pacTpOCTPaHEHUS JITUHHBIX, CPETHUX, KOPOTKUX U YIBTPAKOPOTKUX PATHOBOIIH.

4. Bunpl nepBUYHBIX (MOIYIUPYIOMINX) CUTHAJIOB CBSA3M U UX MapaMeTphl: TeIePOHHBII CUTHA,
CUTHaJI paJNOBEIIaHMs], TEJICBU3MOHHBIA CUTHAJI, CUTHAJIBI MEepeJauyn JaHHBIX, UX MapaMeTpbl: CHEKTD,
MUKOBAs U CPETHSS MOLTHOCTH, TUK-(aKTOp, ITMHAMUYECKUH JAHaa3oH.

5. OcHOBHBIE BUJIbl aHAJIOTOBBIX PAJUOCUTHAIOB M MX XapaKTEPUCTUKHU MPU PA3ITHYHBIX BHUAAX
MoayJsIIuK: aMIuTUTyaHoH (AM); 6anancHoi#t (BM); ogHononocHoi (OM); COBMECTUMOI OTHOTIONIOCHOM
(COM); wactotHoli (UM); dazooii (OPM).

6. 3aIMTHOE OTHOIICHHE 110 HU3KOM YaCcTOTE, 3allIHTHOE OTHOIICHHE 110 BEICOKOM YacTOTE.

7. Pacuet 30H 00CTy)KMBaHUS PAJAMOCTAHLUI PA3IMYHBIX TUANa30HOB.

8. Ocobennoctu PB ¢ ammiuTyaHOM Momynsiiuel B JAMAra3oHaX JUIMHHBIX, CPETHUX, KOPOTKHUX
BOJIH.

9. OcobenHocTH crmyTHUKOBOTO panuoBenianus (PB) u tenesemanus (TB).

10. DHepreTHka CIyTHUKOBBIX CUCTEM. DKBUBAJIEHTHAs U30TPOITHO U3J1y4aeMasi MOIHOCTb.

11. Jlnmarpamma ypoBHel MomHOCTH JuHUK cBsizu 3emisi-UC3, MC3-3emis. Pacuer amarpamm
YPOBHEW JINHUI CITyTHUKOBOM CBSI3H.

12. Onpenenenne 30H oocmyxuBanus 06a30Beix ctaniuii (bC) coToBeIX cere mo moaenu Okamy -
PBL

13. Onpenenenue 30H oocmyxuBanus 0a3oBbix ctaHiui (bC) coToBrIx cereit mo momensim Oka-
MypbI-Xara.

14. CtpykTypHas cxeMa CIIyTHUKOBOMN paMOpENCHHON JTNHUM.

15. DHepreTHka nepeaTIuKoB MPU PA3TUYHBIX BUIAAX MOIYIISIIIH.

16. YacToTHbIC AMama30HbI COTOBOM TenedOHUHU, OSCITPOBOTHON JTOKATBHOW CETH, CITyTHHKOBOMN
CBsI3M U BellaHus pu TexHoioruu FDMA.

17. Ilomexu paguonpuemMy.

18. JIoOpOTHOCTH MPUEMHOM CTAHITUH PATHOCBSI3H.

19. Tenedonnsiii 3HPEeKT MpU ASTCKTUPOBAHUHN CUTHAJIOB C PA3JIMUYHBIMU BHJIAMH MOJIYJISIIIUU 1
JAJTbHOCTh PaIMOCBSI3U.

20. luckpeTusanmsi aHAJIOrOBOTO CUTHAJIA B IIU(PPOBBIX CHCTEMAaX CBSI3H.

14.1.5. MeToauyecKkue peKoMeHIaluu

OO0s13aTenbHBIC ayAUTOPHBIC 3aHATUS 0 AuciuiuHaM ['TIO mpoBoasSTCS KaKIblid YETBEPT B €U -
ueiii nenb ['TIO. Ha kadenpax cocraBmsieTcst 1 yTBepkaaeTcs rpaduk padoThl MPOEKTHBIX TPYII, C yKa-
3aHUEM BPEMEHU U MECTa NMPOBEACHUS 3aHATHA.

PykoBouTENh MPOEKTAa CTABUT KAXKJIOMY YYaCTHHKY WHIWBHUAYAIbHBIC 33/1a4M B COOTBETCTBUH C
HaTpaBleHUEM (CHEIUAITBHOCTRIO) 00ydeHHsI 1 TpoduiieM (Crenuann3aueii) CTyaeHTa.

Kaxnprii 3tan I'TIO 3akanumBaeTcs 3alIUTOM OTYETA C BRICTABJICHHUEM OIICHKH 3a dTall. IToroBnie
OTUYE€THI M OT3bIBBI PYKOBOJIUTEIS MPUKPETUIAIOTCS K CTPAHUIIE TPOCKTA B TEUCHHUE HEJIEIH MOCIIE 3aIUTHI.

14.2. TpeOoBaHuS K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOXKHOCTSIMU 3/I0POBBSI M1 MHBAIUIOB MPEIyCMOTPEHBI JTOTOIHH -
TEJIbHBIC OLICHOYHbIE MaTepUalIbl, IEPEUCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHalibl OLIGHUBAHUS ISl JIUI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU
310POBbsI 1 HUHBAJIUIOB

Kareropun Bunbl 10NOAHUTETBHBIX OLEHOYHBIX @DopMBbI KOHTPOJISI U OLIEHKU
00y4JaroLXCsl MaTepHasoB pe3ynbTaToB 00y4eHUs

TecTbl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

C napymeHusMu
ciyxa

[MpeumyiecTBEHHO MUCHMEHHAS
npoBepKa

C napymenussimu | CobecenioBaHme 0 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO yCTHas MPOBEpKa
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3peHus ONpoC MO TEPMUHAM (MHIUBUYaJIbHO)
C HapylieHUs MU Pewienne AucTaHIIMOHHBIX TECTOB,
OIIOpHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIe | [IpenMylecTBeHHO AUCTaHIMOHHBIMU
JIBUTATEJILHOTO CaMOCTOSITENIbHBIE PabOTHI, BOIIPOCHI K METOAaMH
anmnapara 3aueTy
C orpannueHussMU 10 | TeCThbl, MUCbMEHHBIE CAMOCTOSATEIbHbBIC [IpenmyiiecTBEHHO MPOBEPKA
00IIeMe TUITUHCKUM paboThI, BOMIPOCHI K 3a4eTy, METOAaMU UCXOS U3 COCTOSIHUS
MOKAa3aHUSIM KOHTPOJIbHBIE PA0O0THI, YCTHBIE OTBETHI | 00y4aromerocsi Ha MOMEHT MPOBEPKHU

14.3. MeTtoauueckue peKoMeHAAIMH M0 OLEeHOYHBIM MaTepHaJIaM Jisl JUIl ¢ OTPAHHYeHHbIMU
BO3MOKHOCTSIMH 310POBbSI H HHBAJIN/I0B

Jis M1l ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJIUIOB TPEAYyCMAaTPUBACTCS JI0-
cTynHas Gopma npeoCcTaBIeHNs 3aJaHNil OIIEHOYHBIX CPECTB, @ IMEHHO:

- B Ie4aTHOU (hopme;

— B TIEYaTHOM (hOpMe C yBEITHUECHHBIM IIPUPTOM;

— B (hOpME IITEKTPOHHOTO JIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/IaHUs BCIYX;

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

JIlunam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMU 3JI0POBbsI M MHBAJIMJAM YBEIMYUBAECTCS BpeMs Ha
MIOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TaKMX 00yJaroImuxcsi MpeycMaTpruBaeTCsl TOCTYII -
Hast popMa MpeoCTaBICHHs OTBETOB Ha 3a/1aHUs, @ UMEHHO:

- MMCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIH30BAHUEM YCIIYT aCCUCTEHTA;

— MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Ipouienypa oneHUBAaHUS PE3YIHTATOB OOYUYEHUS JIMII C OTPAHUYECHHBIMUA BO3MOXKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIMJOB M0 JUCLUIUIMHE MpeIyCcMaTpUBAET MpeaocTaBieHue nHpopmanun B Gopmax, aaanTH -
POBAHHBIX K OTPAaHMYCHUSAM HX 3[J0POBBS U BOCHPUATHS HH(OPMALIIH:

JI1s1 M1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B IIEYaTHOM (hopMe YBEINYEHHBIM MIPH(TOM.

JI1s1 JIMI ¢ HApYIIEHUSIMHM CJIyXa:

- B ()OpME IITEKTPOHHOTO JIOKYMEHTA;

- B IeyaTHou (opme.

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

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU opme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBbS 1 MHBAJUIOB TIPOIIE-
Jypa OLCHUBAHMS PE3YIbTATOB O0YYCHHUSI MOXKET IPOBOIUTHCS B HECKOJIBKO JTAIlOB.

CornacoeaHa Ha noprane Ne 31859 18



	1. Цели и задачи дисциплины
	1.1. Цели дисциплины
	1.2. Задачи дисциплины

	2. Место дисциплины в структуре ОПОП
	3. Требования к результатам освоения дисциплины
	4. Объем дисциплины и виды учебной работы
	5. Содержание дисциплины
	5.1. Разделы дисциплины и виды занятий
	5.2. Содержание разделов дисциплины (по лекциям)
	5.3. Разделы дисциплины и междисциплинарные связи с обеспечивающими (предыдущими) и обеспечиваемыми (последующими) дисциплинами
	5.4. Соответствие компетенций, формируемых при изучении дисциплины, и видов занятий
	6. Интерактивные методы и формы организации обучения
	7. Лабораторные работы
	8. Практические занятия (семинары)
	9. Самостоятельная работа

	10. Курсовая работа (проект)
	11. Рейтинговая система для оценки успеваемости обучающихся
	11.1. Балльные оценки для элементов контроля
	11.2. Пересчет баллов в оценки за контрольные точки
	11.3. Пересчет суммы баллов в традиционную и международную оценку

	12. Учебно-методическое и информационное обеспечение дисциплины
	12.1. Основная литература
	12.2. Дополнительная литература
	12.3. Учебно-методические пособия
	12.3.1. Обязательные учебно-методические пособия
	12.3.2. Учебно-методические пособия для лиц с ограниченными возможностями здоровья и инвалидов
	12.4. Профессиональные базы данных и информационные справочные системы

	13. Материально-техническое обеспечение дисциплины и требуемое программное обеспечение
	13.1. Общие требования к материально-техническому и программному обеспечению дисциплины
	13.1.1. Материально-техническое и программное обеспечение для лекционных занятий
	13.1.2. Материально-техническое и программное обеспечение для практических занятий
	13.1.3. Материально-техническое и программное обеспечение для лабораторных работ
	13.1.4. Материально-техническое и программное обеспечение для самостоятельной работы
	13.2. Материально-техническое обеспечение дисциплины для лиц с ограниченными возможностями здоровья и инвалидов
	14. Оценочные материалы и методические рекомендации по организации изучения дисциплины
	14.1. Содержание оценочных материалов и методические рекомендации
	14.1.1. Тестовые задания
	14.1.2. Темы лабораторных работ
	14.1.3. Темы проектов ГПО
	14.1.4. Вопросы дифференцированного зачета

	14.1.5. Методические рекомендации
	14.2. Требования к оценочным материалам для лиц с ограниченными возможностями здоровья и инвалидов
	14.3. Методические рекомендации по оценочным материалам для лиц с ограниченными возможностями здоровья и инвалидов

