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 nepeaayu nagopmanuu (I'1O-4)

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®, Pagnorexuuveckuii paxkyabrer

Kagenpa: PTC, Kajdeapa paguorexHu4ecKux cucTemMm

Kypc: 4

Cemectp: 7

YueOnsrit man Hadopa 2015 roma

Pacnipenenenne pabouero BpemeHu

No Bunet yaeOHOIM nesTeIbHOCTH 7 cemecTp Bcero Ennauner
1 Jleknuu 16 16 4acoB
2 [IpakTryeckue 3aHATHA 12 12 4acoB
3 JlabopaTtopHbie pabOThI 12 12 4acoB
4 Bcero aynuTopHbIX 3aHATHN 40 40 4acoB
5 CamocTosiTenpHas paboTa 32 32 4acoB
6 Bcero (6e3 ax3amena) 72 72 4acoB
7 ITonroroska u cgada DK3aMeHa 36 36 JacoB
8 OO01mast Tpy10eMKOCTh 108 108 9acoB
3.0 3.0 3.E.

Ox3ameH: 7 ceMecTp

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 «becnpoBoanbie TexHonoruu nepenaun nadopmanuu (I['T10-4)» (b1.B.JIB.11.2) ot-
HOCHTCS K 070Ky 1 (BapuaTHUBHAas 4acTh).

[TpenmiecTBYIOUMMEI AUCUUILTHHAME, (JOPMHUPYIOIIMMH HadallbHBIE 3HAHUSA, SBISAIOTCA: becrpo-
BOJHBIE TexHoJornH nepenaun nHpopmanuu (I'TIO-1), BecripoBomHbIe TexXHOMOTHH TIepeaayn HH(OpMa-
uu (I'TIO-2), becnpoBonusie TexHonoruu nepenaun uHpopmaruu (I'TIO-3), O6mas Teopus cszu, Pa-
JIUOTIEPEIAI0IINE YCTPOUCTBA CUCTEM MOOMIHLHOM CBSI3U.

[TocnenyromumMu JUCIUILTHHAME SBJISIOTCS: PamguocBsa3b Ha OCHOBE HMIMPOKOMOJIOCHBIX CHTHAJIOB,
CucreMbl MOOMIIBHOM CBSI3M HA OCHOBE LIIYMOIOJJOOHBIX CUTHAJIOB.

3. TpeGoBaHus K pe3yJibTATAM OCBOCHMS JUCUMILTAHBI

[Tponecc n3yueHus JUCUMIUIMHBI HapaBieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— IIK-8 ymenueMm coOupare U aHaJIM3UPOBaTh HMHPOpMALMIO sl (GOPMUPOBAHUS HCXOIAHBIX
JaHHBIX JUUIS IPOEKTUPOBAHUS CPEACTB U CETEH CBSA3U U UX DJIEMEHTOB;

— TIK-16 roTOBHOCTHIO M3y4aTh HAYYHO-TEXHHUYECKYI0 MH(OpPMAIMIO0, OTEYECTBEHHBIN U 3apy-
OEXHBIN OMBIT M0 TEMATUKE UCCIICJIOBAHNUS;

B pesynpTare u3ydeHus TMCIUIIIMHBI 00YyJatOMIUNACS TO0JIKEH:

—  3HATh NPUHIUIBI PA0OTH 1 0COOEHHOCTH OpPraHU3allii COBPEMEHHBIX OECTIPOBOAHBIX TEXHO-
JIOTHH mepenaur HHPOPMAIH; 0COOEHHOCTH UX YAaCTOTHOTO IJIAHMPOBAHUS; CIOCOOBI pacyeTra 3JIeKTPOo-
MarHUTHON COBMECTUMOCTH U OLIEHKH TpaduKa.

— yYMeThb IPUMEHATHh HAa MPAKTUKE METOJbl aHAJIN3a M pacyeTa OCHOBHBIX XapaKTEPUCTHK Oec-
NPOBOJHBIX CETeW nepeaayn HHPOPMaIK; Ha OCHOBE TEXHUYECKHX XapaKTEPUCTUK UMEIOIIEHCs anmnapa-
TypHl pa3padaTbIBaTh U BHEIPSITh COOTBETCTBYIOLIYIO TEXHUYECKOMY 3aJJaHUIO CTPYKTYpPY OECIPOBOIHOM
CeTH Tepenadyd MHPOPMALUHU C YYETOM HKOJIOTUYECKOM 0e30MacHOCTH; MPOBOAUTH HATYpHBIH IKCIEPH-
MEHT 110 U3MEPEHUIO OCHOBHBIX XapaKTEPUCTHK OECIIPOBOHBIX TEXHOIOTHI Nepeaun HHPOpMAIIHH.

— BJAJeTh HaBbIKAMU HACTPOMKHM W PETyAMPOBKH ammaparypbl OeCHpOBOIHBIX ceTell Mpu
MIPOU3BOJICTBE, YCTAHOBKE M TEXHUUYECKON HKCIUTyaTalllu.

4. O0beM IMCHUILIMHBI U BHAbI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTaBIsAeT 3.0 3a4eTHBIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — TpynoeMKoCTb JUCIUILINHBI
Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl
7 cemecTp
AynuaTopHbIe 3aHATHS (BCETO) 40 40
Jlexknuu 16 16
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[IpakTuyeckue 3aHATUS 12 12
JlaboparopHbie pabOTHI 12 12
CamocTtosiTenbHas paboTa (Bcero) 32 32
Odopmiierre 0T4eTOB 110 JTabOPaTOPHBIM paboTam 6 6

[TpopaboTka JIEKIIMOHHOTO MaTepuaia 9 9

[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 17 17
Bcero (0e3 ax3amena) 72 72
[ToaroroBka u ciava 3K3aMeHa 36 36
OO01mas Tpy10eMKOCTb, 4 108 108
3auetHbie Equnuib 3.0 3.0

5. Conep:xaHue TUCHHUILIMHBI

5.1. Pasznennl AMCHUIIMHBI 1 BUAbI 3aHATHIA

Pazniensl TUCUUIUTMHEI ¥ BUABI 3aHATUH PUBEACHBI B Ta0muiie 5.1,
Tabimua 5.1 — Pasgens! fUCHUILIMHEBL U BUABI 3aHSATHI

~ (D]
e = o 2 g s
: o o o o E =
- 25
Ha3Banus pa3nenoB TUCIUATIITHHBI i © o o z ) & E
= = G s g0 = E
2, = 5 S 3 g2
7 cemecTp
1 Onpenenenue neneu u 3aaay 3rana 3 2 0 6 11 IIK-16, ITK-8
MPOEKTa
2 AxTyanusanusi TEXHUUECKOro 3a/laHus 4 2 0 5 11 |IIK-16, IIK-8
JTana npoexTa
3 IlocTaHOBKa MHAUBUIYAJIbHBIX 3a71a4 B 4 3 0 14 21  |TIK-16, ITK-8
paMKax BBITIOJTHEHHUS dTara MpoeKTa
4 BpINoIHEHWE UHANBHUIYAJIbHbBIX 33/1a4 B 4 3 12 0 19 IIK-16, ITK-8
pamKax sTamna MmpoeKTa
5 CocraBneHne oT4eTa 0 7 IIK-16, ITK-8
6 3amuTa oTYeTa O BBHIMOJIHEHUH IPOEKTA 1 0 0 2 3 [1K-16, TTK-8
Hroro 3a cemectp 16 12 12 32 72
Hroro 16 12 12 32 72
5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIIASIM)
CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.
Tabmuua 5.2 — ComepkaHue pa3AeaoB TUCIUILIKH (TI0 JICKITHSIM)
3 zE
3 = =
g 25
Ha3zBanus pasznenos Conepxanue pas3iesioB TUCIHUIIINHBI IO JICKIHSIM 5 ) &5
S =
= 2 =
e o 2
= S
7 cemecTp
1 Onpenenenne nenerd 1 | OOMKE MPUHITUTIBI TOCTPOEHUS CETEH U CUCTEM I10- 3 TIK-16,
3a/1a4 dTarna MpoeKTa JBHYKHOM paUOCBSI3U. IK-8
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Htoro

2 Axryanuzarus PaguanbHbIe U COTOBBIE CETH, HX OCOOEHHOCTH U CO- 4 TIK-16,
TEXHUYECKOI'O 3aJaHUs nocrasieHue. CeTu ¢ MaKpoOCOTOBOM, MUKPOCOTOBOM, TIK-8
JTamna npoeKTa MMUKOCOTOBOM CTPYKTYPOM, NAKETHBIE PaIUOCETH.

Buapl ctannuii cotoBoi cetu: nentpanbHas (I1C), 6a-
3o0Bas (bC), moounpnas (MC). LlenTpsl KOMMYyTaIIMu
MTOJIBHYKHOMU CBsI3H. L{eHTpBI yIIpaBiIeHUs U 00CITYKH-

BaHMS.
Hroro

3 IloctanoBKa UyBCTBUTENBHOCT PaIMONPUEMHOM amnmaparypsl 6a- 4 [IK-16,

WHANBUAYAIbHBIX 33714 B |30BoM cTanimu (bC) u mobunbHo# cTanmmu (MC) ¢ TIK-8

paMKax BBITIOJIHCHHUS Y4ETOM BHEIITHUX M BHYTPEHHHUX IITyMOB.

3Tamna npoeKTa Hroro

4 BrinosHeHue Heob6xomumocTs ucnons3oBanus Ha bC mamonryms- 4 TIK-16,

WHAVNBUAYAIBHBIX 33714 B | miero ycuurens (MILY). CoanancupoBaHHBIH TyTI- [TK-8

pamKax sTamna npoexTa JIEKC B CHCTEMax MOOMJIbHOM CBsI3U. YpaBHEHUE J1yT-
JIEKCHOM paIMiOCBS3H.

Hroro 4
6 3amra oTyera o 3ammTa oT4eTa nepel aTTeCTaIlMOHHON KOMUCCUEH 1 TIK-16,
BBIIIOJIHEHUU ITPOEKTA Hroro 1 IIK-8
Hroro 3a cemectp 16

5.3. Paznenbl AUCHUILVIMHBI U MEKIUCIIMIUIMHAPHbIE CBS3H € 00ecneYnBAKIIMMH (TpeabIy IUMH)
U obecnneynBaeMbIMU (MOCJAeAYIONIUMHU) JUCHUTIIMHAMEA
Paznenbl qUCHUIIIUHBL U MEXIUCIUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIUMHU (TIPEAbIAYIIUMU) U
obecreunBaeMbIMH (ITOCIETYIOIUMHI ) TUCIUTUTHHAMH MTPEICTaBICHBI B Tabmie 5.3.
Tabmura 5.3 — Pa3genbl AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne pa3nenoB qaHHON MUCIMIUIAHBL, I KOTOPBIX HEOOXOIUMO
HauMeHOBaHME TUCIUTLIMH M3y4eHHe 00eCIIeUNBAIOIINX U 00ECIIEYMBAEMBIX TUCITUTIINH

1 2 3 4 5 6

[IpenmecTByronme quCUUILIHHBI

1 BCCHpOBOI[HBIe TCXHOJIOIMHU nepeaaiun

+ + + + + +
unpopmanuu (I'TIO-1)

2 becnpoBOIHbIE TEXHOJIOTHH Tepeadn . i . i L+ n
undopmaruu (I'TIO-2)

3 BecrnpoBo/iHbIE TEXHOJIOTHH MEpeIaun 4 L 4 N 4 N
undopmaruu (I'TIO-3)

4 OO0mmast Teopusi CBS3H + +

5 Paguonepenarouiye ycTporucTBa Cu- i N i

CTEM MOOWIIBHOM CBA3H

[Tocnenyromue TUCIUIIITUHBL

1 PaguocBsizb Ha OCHOBE HIUPOKOIMO-
JIOCHBIX CUTHAJIOB

+ + +

2 CucreMbl MOOUJIBHOU CBSI3U HA OCHO-
B€ IITYMOIIOAO0HBIX CUTHAJIOB
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5.4. CooTBeTCcTBHE KOMIIETEeHUM I, opMHUPyeMbIX TP M3YyYEeHUH TUCHUILIUHBI, 1 BU0B 3aHATHI
CootBercTBHE KOMIETEHUUH, (HOPMUPYEMBIX MpPHU H3YyYECHUM AUCLUUIUIMHBI, W BHJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, (POPMUPYEMBIX MTPU W3YYCHUHU NTHUCHIUILIAHBI, U BUJOB 3aHs -

TN
§ Bunnl zansatuit
= = -
=) o
% < 3 8 g DopMbI KOHTPOJIS
= & ;
< Qo =
% = = lc:? <
4 = O
I1K-8 + + + + 3amura otyera, OTYET IO
I'TIO, Otyer no naboparop-
HOM pabote, Onpoc Ha 3aHs-
Tusx, Tect
IIK-16 + + + + 3amura otuera, OTUET 11O
I'TIO, Otuer o maboparop-
HOI pabote, Onpoc Ha 3aHsI-
THaxX, Tect
6. UnTepakTBHBbIE MeTOABLI M (GOPMBI OPraHU3aALMU 00yYeHH s
He npenycmorpeno PVYII.

7. JlabopaTtopHble paGoThl
HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHnoBaHue 1a00paTopHbIX padboT

A ¥ =
= 2 E
3 = =
& = 5
HasBanus pasnenos HaunmenoBanue mabopatopHbIX padoT zF &5
- 2 s
> Q =
a o g
= S
7 cemecTp
4 BpImonHeHue Cucrema cotoBoii cBsi3u ctangapra GSM-900 4 TIK-16,
MHAMBHAYAIbHBIX 3489 B | Cpyvyerypa sTormuecknx KaHATOB YIPABICHAS | aJroO- 4 TIK-8
paMkax JTaMa Hpockia puTMBI (DYHKIIMOHUPOBaHUs cuctemMbl GSM
Hutepdeiicel, TepMUHATIEHOE 000pYyIOBaHUE, CTPYK- 4
Typa KaJpoB 1 (HOPMHUPOBAHNE CUTHAJIOB B CTAHIAPTE
GSM
Hroro 12
Hroro 3a cemectp 12
8. IIpakTHyeckue 3aHATUSA (CEMUHAPDI)
HaumeHnoBaHMe NpakTHUECKUX 3aHATUH (CEMUHAPOB) NpuBeieHo B Tabiuue 8.1.
Tabmuua 8.1 — HaumeHoBaHME NPAaKTUYECKUX 3aHATUH (CEMHUHAPOB)
3 z S
2 =
2 > 5
HasBanus paznenon HaumeHoBaHMe MpakTHUECKHUX 3aHATUIN (CEMHHAPOB) zF &5
- 2 s
> o =
a B>
= S
7 cemecTp
1 Omnpenenenue neneid 1 | OLEHKa YyBCTBUTEIBHOCTU aHAJIOTOBOIO IPUEMHHKA 2 [IK-16,
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3aJ1a4 dTarna MmpoeKTa C YYETOM BHEIIHUX U BHYTPEHHUX LIYMOB. ITK-8
Hroro 2
2 Axtyanuszanus OCHOBBI TPOEKTHPOBAHUS COATAaHCUPOBAHHOM JTyTI- 2 [IK-16,
TEXHUYECKOI'0 3aJaHUs JIEKCHOW painOCBSA3H MOOMIIBHOM CUCTEMBI C YUETOM [IK-8
JTana MnpoeKTa napaMmeTpoB npuemo-nepenarouieil anmnaparypsl bC u
MC.
Hroro 2
3 ITocTaHoBKa Or1eHKa YyBCTBUTEILHOCTH ITU(DPOBOTO MPUEMHHKA C 3 [IK-16,
VHAMBU1yaJIbHBIX 33/]1a4 B | y4€TOM BEPOSITHOCTH OLUIMOOK ITPH UCIIOJIb30BAaHUU IK-8
paMKax BBIIOJTHEHMUS PaAMOCUTHAJIOB C Pa3JIUYHBIMHU BUIaMU MaHUITYJIS-
JTana npoexTa LUH.
Hroro 3
4 BeinonHeHue Oco0eHHOCTH OIIEHKH YyBCTBUTEILHOCTH MPUEMHHUKA 3 [IK-16,
WH/IMBUYAIbHBIX 33/1a4 B | ITYMOIIOJJOOHBIX CUTHAJIOB. IIK-8
pamKax sTamna npoexTa Hroro
5 CocraBneHnue oTueTa Hamnncanne ordera no nmpoexry 2 [IK-16,
Htoro IIK-8
Hroro 3a cemectp 12

9. CamocrosiTesqibHasi pabdoTa
Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyEeMble KOMITETEHITMH TPEICTaBICHbI B
tabmune 9.1.
Tabmuua 9.1 — Buasl caMoCTOATENbHOM pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHIIUN

3 3E
2 =
Bunael camocrostensHON = > O
HasBanus paznenos z = ®opMbI KOHTPOJIS
paboThI 2 g 2
X g8 =
a g
= S
7 cemecTp
1 Onpenenenuie ueneit 1 | IlogroroBka k npakTuye- 3 |IIK-16, Omnpoc Ha 3anaTHIX, Tect
3aJ1a4 JTara mpoeKTa CKUM 3aHSITHSIM, CEMHUHA- ITK-8
pam
[IpopaboTka TeKIHOHHOTO 3
MaTepuana
Hroro 6
2 Axrtyanuzamus [ToaroroBka k mpakTuue- 3 [IK-16, Onpoc Ha 3anaTusx, Tect
TEXHUYECKOr'0 3aJaHusl CKHMM 3aHSITHSIM, CEMHUHA- TIK-8
JTana npoexTa pam
[TpopaboTka TeKIHOHHOTO 2
MaTepuaita
Hroro
3 ITocTaHoBKa [ToaroroBka Kk mpakTuye- 6 |IIK-16, Onpoc Ha 3aHaTusx, Ot-
WHUBUyaJIbHBIX 3371a4 B | CKMM 3aHSATUSAM, CEMHHA- IK-8 4eT 110 JJabopaTopHOil pa-
paMKax BBITIOJTHEHHUS pam 6ote, TecT
Tara mpoeKT
JTana HpoekTa [TpopaboTka JIEKITMOHHOTO 2
Marepuaia
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OdopmiteHre 0TIETOB TIO 6
JabopaTOpHBIM paboTam
Htoro 14
5 CocTaBlieHHE OTUYETA [ToaroroBka k mpakTuue- 5 TIK-16, 3amura otuera, OTUET IO
CKHUM 3aHSATHSAM, CEMHUHA- IIK-8 I'TIO, Tect
pam
Htoro
6 3amumTa oTueTa o [TpopaboTka JIEKITMOHHOTO 2 TIK-16, 3amuTa otuera, OTUET IO
BBIIIOJIHEHUH ITPOEKTA Marepuaia IK-8 I'TIO, Tect
Htoro 2
Hroro 3a cemectp 32
IloaroroBka u caada »K3a- 36 OKk3aMeH
MeHa
Hroro 68
10. KypcoBasi paGora (mpoexr)
He mpenycmotpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4arouXcsl

11.1. banjbHbIe OLEHKH AJIs1 3JIEMEHTOB KOHTPOJIA
Ta6mura 11.1 — banpHbIE OIEHKH [T SJIEMEHTOB KOHTPOJISI

. . MaxkcuManbHbIN
. MaxkcumanbHbIN MaxkcumanbHbIN
OneMeHTHl yueOHOH 6asu1 3a mepuoa Bcero 3a
6amn Ha 1-yto KT ¢ | Gamr 3a mepuon
NESITEIbHOCTH mexay 2KT u Ha cemMecTp
Hauyana cemectpa | mexay 1KT u 2KT
KOHEIl ceMecTpa
7 cemecTp
3amuTa oT4eTa 30 30
Omnpoc Ha 3aHATHAX 5 5 10
Ortuer no I'T1IO 10 10
OTueTt o mabopaTopHOi 5 5 10
pabote
Tect 3 3 4 10
Hroro makcumyM 3a nepu- 3 13 54 70
on
OK3amMeH 30
Hapacratomum urorom 3 16 70 100
11.2. IlepecyeT 6a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanyoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBieH B Tabmune 11.2.
Ta6muma 11.2 — IlepecueT 0anioB B OLIEHKH 32 KOHTPOJIbHBIE TOUKH
baynel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka
> 90% oT MakcuMabHOK cyMMBI OamioB Ha naty KT 5
Ot 70% 1o 89% ot MmakcuMaabHOM CyMMBI OaiToB Ha aaty KT 4
Ot 60% 1o 69% oT MakcuMaIbHOM CyMMBI OaiToB Ha aaty KT 3
< 60% ot MakcuManbHOU cyMMbI O6astoB Ha aaty KT 2
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11.3. IlepecyeTr cyMMBbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY

[TepecueT cymmbl 6aJIIIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY MpEACTaBiIeH B TaOiuLe
11.3.

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

Hrorosas cymma 6aisos,

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

9K3aMeH

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

4 (xopo1io) (3a4TeHO) 75 - 84 C (xopor1o)
10-74 D (ynoBnerBopuTeabHO)
65 - 69

3 (yZIOBJIETBOPUTENHHO) (3aYTEHO) 60 - 64 P ———
2 (seyROBICTBOPHTENSHO) (HE Hwxe 60 6ammos F (HeynoBneTBOpHUTENIHHO)

3a4TEHO)

12. Y4yeOHO-MeTOAN4YecKOe M HHGOPMALMOHHOE o0ecreyeHre JUCHMIITIHHbI

12.1. OcHoBHas JuTEpaTypa
1. Tankun B.A. HudpoBas MmoOuibHas paguocBsasb: YuebHoe nocobue as By3oB. — M.: 'ops-
yas nuHus — Tenexkom, 2012. — 592 c. (nanuuue B 6ubanorexe TYCVYP - 40 3k3.)

12.2. lonosiHUTEIbHAS JIUTEPATYpPa

1. HganoB B.U., T'opauenko B.H., [Tonos I"H. u np. Ludpossie u anamoroBsie CUCTEMbI Tiepea-
yi: YdeOHuK s By30B. — M.: T'opsiuas munus — Tenekom, 2005. — 231 c¢. (manuumne B Oubmmoteke TV -
CVYP - 101 ak3.)

2. Boaxos JI.H., Hemuposckuiit M.C., [llunakos 10.C. Cuctemsl 1iudpoBoil paguocsss3u: 6a3o-
BbI€ METOJIbl U XapaKTEPUCTHKH: YuebHoe mocodue. — M.: Dko-Tpenns, 2005. — 392 c. (nanuuue B 6uO -
muoteke TYCVYP - 42 7k3.)

3. Amnanorooe u 1udpoBoe panuosenianue: YuedHoe nocobue / 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 MTOCOOUSH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs

1. Cucrema cotoBoit cBs3u crangapra GSM-900: YueOHO-MeToAMYECKOe Mmocodue mo jJadbopa-
TOPHOH paboTe Al CTYIEHTOB PaJUOTeXHHUYECKUX crenuanbHocted / Memuxos C. B. - 2012. 15 c.
[OnekTponHbI pecypc] - Pexxum nmoctyma: https://edu.tusur.ru/publications/1367 (mara oOpareHus:
16.06.2018).

2. CrpykTypa JOrMYECKHX KaHAJOB YIpPABICHUS U aJTOPUTMBI (PYHKIHOHHUPOBAHUS CHUCTEMBI
GSM-900: YuebHO-MeTOANUECKOE MTOCOOUE 0 JTA0OPaTOpHON paboTe /ISl CTYACHTOB PAAMOTEXHUUYECKUX
crenpansbHocTed / MemuxoB C. B. - 2012. 17 c. [DOnektpoHHbI pecypc] - Pexum mgoctyma:
https://edu.tusur.ru/publications/1370 (mara o6pamenus: 16.06.2018).

3. MWurepdeiicel, TepMuHAIIBHOE OOOpymoBaHue, cTpykrypa TDMA kaapoB u GhopMHpOBaHUE
curHaioB B cragaapre GSM: YueOHO-MeToquueckoe mocodue mno gabopaTopHoi paboTe Ui CTYJICHTOB
paguoTexHuYeckux crienuanbHoctel / Menuxos C. B. - 2012. 17 ¢. [DnekTpoHHBIH pecypc] - Pexxum no-
cryna: https://edu.tusur.ru/publications/1368 (mata oopamenus: 16.06.2018).

4. UYyBCTBUTENHHOCTh PAAMONMPHUEMHBIX YCTPOUCTB: YueOHOe mocoOue Ui JEKIUOHHBIX U
MPAKTHYECKHUX 3aHITHHA, KYPCOBOTO MPOCKTUPOBAHUS, CAMOCTOSITEIILHOM paOOThI CTYJCHTOB PaIMOTCXHH-
yeckux crnenuanbHocTer / MemuxoB C. B. - 2015. 99 c. [DnekrpoHHBIH pecypc]| - Pexum mgoctyma:
https://edu.tusur.ru/publications/5109 (mara o6pamenus: 16.06.2018).

5. MoOunbHast paauOCBA3b: IIYMOBbIE XapaKTEPUCTUKH, CHEKTpalibHAs M dHEpreTryeckas 3¢-
(eKTUBHOCTH, COATaHCUPOBAHHBIN AYIUIEKC: YUeOHOe MOCOOHe /sl IEKIIMOHHBIX U NMPAKTUYECKUX 3aHS -
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TUH, KypCOBOTO IPOEKTUPOBAHUS, CAMOCTOSATENBHON pabOThl CTYIEHTOB PaAMOTEXHUYECKUX CIEIHalIb-
Hocter / MemuxoB C. B. - 2015. 51 c. [Dnextponneli pecypc] - Pexum moctyma:
https://edu.tusur.ru/publications/5113 (gara obpamenus: 16.06.2018).

6. CamocrosTenbHas padoTa CTyJeHTa NPU U3yYCHUN AUCIUTUINH MaTeMaTHIECKO-€CTECTBEHHO-
HAYYHOTO, 00IIenpodeCCHOHAIBHOTO (IPOPECCUOHATBFHOTO0), CIIEIUATBLHOTO IIUKIOB: Y4eOHO-METOqYe-
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 obpamenus: 16.06.2018).

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

Y4eOHO-METOIMUYECKUE MaTepHallbl IJIsi CAMOCTOSTENILHON M ayAUTOPHON pabOThl 00ydaroIuXcs
W3 YHUCla JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBSI M1 HHBAJIHMJIOB MIPEIOCTABIAIOTCS B (hopMax,
aJaNTHPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbS U BOCTIPUATHUS HHPOPMAITIH.

JLJist M1 ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B [le4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

JLJ1s1 JII ¢ HAPYIIEHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

JlJ1st NI ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. IIpodeccuonasibHble 6a3bl JAHHBIX U HHPOPMANIMOHHBbIE CIIPABOYHbIE CHCTEMbI

1. Tlpu u3yyeHHH AUCUUIUIMHBI PEKOMEHAYETCS UCIIONIb30BaTh 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 0O0ecneyeHre JTUCHUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
obecneuenue

13.1. O6mue TpedGoOBaHMA K MATEPHAJIBHO-TEXHHYECKOMY H IIPOIPAMMHOMY 00eCIie4YeHHI0
AUCHUITIIMHBI

13.1.1. MaTepuaibHO-TEXHHYECKOE W MPOTrPaMMHOe olecriedeHne JJIs JTeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUTIA, TPYIIIOBBIX M MHAWBUYaTbHBIX KOHCYJAbTALIUH, TE-
KYIIIETO KOHTPOJISI ¥ MPOMEXKYTOYHOU aTTECTAI[UU HCIIONIL3YEeTCs yueOHas ayTUTOPHUS ¢ KOJTMYECTBOM TIO-
CaZIoYHBIX MecT He MeHee 22-24, 00opyIoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbio. MeroTes
JIEMOHCTPAIMOHHOE 000pyI0BaHNE U YIeOHO-HATIISAHBIE TTOCOOUS, 00ECIIeYNBAIOIINE TEMATHUSCKHIE I~
JIOCTPALIMHU 0 JIEKIMOHHBIM pa3JielaM TUCIUIUINHEI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOEe U NIPOrPaMMHOe o0ecnedyeHue J1Jisl NPAKTHYECKUX 3aHA T

JlaGoparopusi TpynmoBOro NpoeKTHoro ooyueHus / Jlabopartopust paanod’IeKTPOHHbBIX CPEACTB 3a-
IIUTHI TEIEKOMMYHHUKAIIHOHHBIX CUCTEM

yueOHas ayuTOpHsl 7Sl IPOBEACHHUSI 3aHATHI MPAKTUYECKOTO TUTIA, YdeOHass ayAuTOpHs IS PO -
BEJICHUS 3aHATHI J1a00paTOPHOTO THUMA

634034, Tomckas ob6macts, T. Tomck, Bepmauna ynuna, a. 47, 406 aym.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- Cxanep Canon CanoScan LidelOO USB;

- 'eneparop 1'4-218 BY curnamnos;

- I'eneparop 1'3-109;

- 'eneparop 1'4-144;

- I'enepatop 1'5-63 (Ne24029);

- I'eneparop I'5-63 (Ne26448);

- PaGoune crannuu Ha 6a3e mpoueccopa Pentium-4 (12 mir.);

- JIngenaei nctounnk nutaaus HY3003;
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- JInnewnbii nctounnk nutanus HY3003;

- [Tasmpras cranmus Quick 936 ESD;

- Hudporsoii ananuzatop cnekrpa GSP-810;

- lludposoii rereparop curnanos ['CC-80;

- Hudporoii ocummnorpad EZ Digital DS 1150;

- Pabouee mecto perymuposiiuka C4-1200P;

- Pabouee mecto perynmuposuika C4-1200P;

- Usmeputens MKKIIO «O630p-304/1»;

- MHOTrOyHKIIMOHATBHBIN H3MEPUTEIbHO-BBIUNCINTENBHBIA KoMIieKke National Instruments;
- Ananuzarop cnektpa N9OOOF-CFGO005;

- Otmagounsiii Moayib Instant SDR Kit;

- Ocmmorpad MSOX3054A;

- [Ipuntep nazepuseiiit HP LaserJet P2035;

- Pabouwne cranmuu Ha 6a3ze nporeccopa Pentium - 15 (12 mrT.);
- Kommuiekt cienmanuzupoBanHoi yueOHOW Mebenu;
- PaGouee mecTo mpernoaBares.

[TporpammHOe obecrieueHue:

- T-Zip

— AVAST Free Antivirus

— Adobe Acrobat Reader

— Far Manager

— Google Chrome

— LibreOftfice

— Microsoft Windows 7 Pro

— Mozilla Firefox

— OpenOftice

— Opera

— PTC Mathcadl3, 14

— Qucs

— Scilab

13.1.3. MaTepua/ibHO-TEXHUYECKOE M IPOrPaMMHoe odecriedeHne 1JIs J1a0opaToOpHbIX padoT

JlaGoparopusi rpynmoBOro NpoekTHoro ooyuenus / Jlaboparopust paarod’aeKTPOHHBIX CPEJCTB 3a-
HIATHI TEJIEKOMMYHUKAIIHOHHBIX CUCTEM

yueOHasi ayIUTOpusl AJIsl IPOBEICHHs 3aHATUI PAKTUYECKOrO THIA, yueOHast ayIuTOpus AJIs IIpO-
BEJICHUS 3aHATHI J1a00paTOPHOro THUMA

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 47, 406 ayn.

Onucanue UMeroIerocs 000pyI0BaHUs:

- Cxanep Canon CanoScan LidelOO USB;

- 'enepatop 1'4-218 BY curnanos;

- I'eneparop 1'3-109;

- I'enepatop I'4-144;

- I'eneparop ['5-63 (Ne24029);

- I'enepatop I'5-63 (Ne26448);

- PaGoune crannuu Ha 6a3e mpoueccopa Pentium-4 (12 mir.);

- JInnennsiit ucrounuk nuranusg HY3003;

- JInnennbii uctounnk nutanus HY3003;

- [Tasmpnas cranmust Quick 936 ESD;

- Hudposoii ananuzatop cnekrpa GSP-810;

- Lludposoii rereparop curnanos ['CC-80;

- Hudporoii ocunmnorpag EZ Digital DS 1150;

- Pabouee mecto perymuposmuka C4-1200P;

- Pabouee mecto perynuposuika C4-1200P;
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- Usmepurens UKKIIO «O630p-304/1»;

- MHOTrO(YHKIIMOHATIEHBIN N3MEPUTETHHO-BBIYUCTUTENbHBIN KoMIuieke National Instruments;
- Anaimmusatop cniekrpa N9OOOF-CFGO0S;

- Otnagounsiii Moxynb Instant SDR Kit;

- Ocummnorpad MSOX3054A;

- [TpunTep nazepuniiit HP LaserJet P2035;

- Paboune crannuu Ha 6a3e mpoueccopa Pentium - i5 (12 mT.);

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[TporpamMHOe obecrieueHue:

7-Zip

AVAST Free Antivirus
Adobe Acrobat Reader
Far Manager

Google Chrome
LibreOffice

Microsoft Windows 7 Pro
Mozilla Firefox
OpenOffice

Opera

PTC Mathcad13, 14

Qucs
Scilab

13.1.4. MaTrepuaJibHO-TEXHHYECKOE H NIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON PadoThI
s camocTosTeNnbHOM pabOThl HCIONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacIOJI0KEHHBIE 10 aIpecaMm:

- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;

- 634045, Tomckast o6nacTb, T. Tomck, yi. Kpacnoapmetiickas, a. 146, 201 ayx.;
- 634034, Tomckast 06macTs, r. Tomck, Bepmmanna ymuua, 1. 47, 126 ayn.;

- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuia, 1. 74, 207 aya.

CocTtaB 060pyI0OBaHMS:
- yueOHast MmebOerb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;

- KOMIIBIOTEPBI NOAKIIOYCHBI K CCTU «I/IHTepHCT» 1 00ECIIEUNBAIOT JOCTYIl B BJICKTPOHHYIO HH-

(dopMaLnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[TepeyeHp MpOrpaMMHOTO OOECTICUCHUS:

- Microsoft Windows;
- OpenOffice;

- Kaspersky Endpoint Security 10 qiigs Windows;

- 7-Zip;
- Google Chrome.

13.2. MaTepuajibHO-TeXHUYeCKOe o0ecnedeHre TUCHUIITHHBI VISl JIMI ¢ OTPAHHYECHHBIMU
BO3MOKHOCTIAMHU 3IIOpOBbSI N UHBAJINIA0B

OcBoeHHE JAUCHUIUIMHEL JIMDAMU € OTpaHUYCHHBIMU BO3MOXHOCTAMHU 3J0POBbA WM MHBAJIIMIaMU

OCYHECTBIICTCA C UCIIOJIB30BAHUEM CPEACTB 06yquH$I 0611_[61"0 " CIICUaJIbHOI'O Ha3HA4YCHUA.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa MPelyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLEH anmapaTypbl, MyJIbTUMEAUWHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/nepesa-
4y yuyeOHOM nHpOpMALIUU B TOCTYNHBIX (POpMax, MOOMIIBHOM CUCTEMBI MTpenoiaBaHus il 00YJaroLIXC s
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C MHBAJUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOM CHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyJaromuecs: C HapylmIeHHeM Cyxa, 000pyJIoBaHa KOMIIBIOTEPHOW TEXHUKOW, ayTHOTEXHUKOH, BHJIEO-
TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMHON CUCTEMOM.

ITpu 3aHATHAX C OOYYAIOUIMMHUCS € HAPYLIEHUSIMH 3PEHHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BAHUE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiiia Ha SKpaHe) IpHU MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO MIPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJib-
3yI0TCA albTEepHATUBHBIE YCTPOHCTBA BBOJIA MH(OPMALIMK U IpYTHe TEXHUUECKUE CPENICTBA ITpUeMa/nepe-
naun yuyeOHOM MHpOpPMaIu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs JUIs JIIOJeH ¢ UHBaA-
JUIHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUs
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
s onleHKH cTernieHn C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JUCLUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBble 3agaHus
1. CnekTpanbHas 3pPEeKTUBHOCTb OMPENEIeTCs KakK:
1 [Tonoca vacToT, mpu KOTOPOI HaONII0JaeTC MUHUMYM OIIMOOK MepeaayH;
2 [Tonoca yacToT, pH KOTOpOoi HaOMI0JaeTCsI MUHUMYM OTHOIIEHUs: curHai/uryM (SNR);
3 [Tonoca yacToT HeOOXoAUMAs [Tl JOCTHXKEHUSI MaKCUMAaJIbHOM CKOPOCTH Mepeiaun;
4 OTHOILIEHHE CKOPOCTH MEpelau AaHHbIX Ha | I'll ncnosp3yeMoi oa0Chl 4acToT.

2. Texnonorust ko1oBoro pasaeneHus kanainoB (CDMA) sBnsercs:

1 OgauM 13 cnoco00B NOBBIIIEHHSI CIIEKTPATbHON 3PPEKTUBHOCTH;

2 OaHUM U3 CTIOCOOOB MOMEXOYCTOWYMBOTO KOJUPOBAHUS;

3 OguuM U3 croco0oB 60PHOBI ¢ KPaTHBIMU OLIMOKaMH;

4 OgauM U3 cnoco0oB GOPHOBI ¢ MHOTOTYYEBOCTBIO PACIIPOCTPAHEHHSI paliOCUTHATIA.

3. Db dexTHBHBIM CITIOCOOOM CHMKEHUSI KPATHOCTH OIMIMOOK Mepeayun sBIseTCs:
1 ApantuBHasi puIbTpaLus;

2 CxkpeMOIMpOBaHUE TAaHHBIX;

3 MacmtabupoBaHue TaHHBIX;

4 KackagHoe konupoBaHue U epeMexenune nanHbix (Interliving).

4. KananpHO€ KOIMPOBAaHUE UCIIONb3YETCS JIJIA:

1 OGHapy>xeHus ¥ UCTIpaBJICHUs OINOOK MepeaayH;

2 CoxkpareHus o0beMa nepeiaBaeMbIX JaHHBIX;

3 B ocHOBHOM /151 IPEOTBPAIlIEHNS] HECAHKIIMOHUPOBAHHOTO J0CTYIIA;
4 VckmoueHust MeXCUMBOIbHOM nHTepdepenunn (MSI).

5. CoBpeMeHHast TEXHOJIOTHsSI OCHOBAHHAs Ha MCIIOJIb30BaHUU aITOPUTMa OBICTPOTO Mpeodpa3oBa-
Hust ®ypoe (FFT):

1 CDMA;

2 TDMA;

3 OFDM;

4 MIMO.

6. CoBpeMeHHas TEXHOJIOTHS, TO3BOJISIONIAS W/WIN: CHU3UTh BEPOSTHOCTH OIIMOOYHOTO IIpHUEMa,

MOBBICUTH CKOPOCTh NEpeaun JaHHBIX, CHU3UTh TpeOyeMoe OTHOILIEHHE CUTHAN/IIIYM, O60pOThCS ©
MHOTOJTY4EBOCTHIO U (PETMHIOM KaHAaJIOB:

1 OFDM;

2 MHoroanTeHHas TeXHOJIOTH niepenaun qaHaex (MIMO);

3 CeepxmupokononocHas cBsa3b (UWB);
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4 CDMA.

7. OTIUYUTETHPHON 0COOCHHOCTBIO TEXHOJOTUHU KOOBOTO pasnencHus kaHaaoB (CDMA) sBiser-
csl:

1 BBenenue 3auTHOTO HHTEPBANIA;

2 [TpuMeHeHne MOMEX0yCTOMYUBBIX KOOB;

3 I[IpuMeHeHne BhICOKOYPOBHEBOM MOIYIISIIINY;

4 KoppensmnuoHnHast 00paboTka cCurHaa.

8. IIpu nexonupoBaHMY CBEPTOYHBIX KOJOB UCIIOJb3YETCS:
1 BBenenue 3amTHOTO HHTEPBANIA;

2 [TpuMeHeHne MOMEX0YCTOMYUBBIX KOJOB;

3 IIpuMeHeHne BhICOKOYPOBHEBOM MOIYIISIIINY;

4 KoppensmnuonHast 00paboTka cCurHasa.

9. IIpu nekoAMpPOBaHUY CBEPTOYHBIX KOIOB UCIIONIB3YETCS:
1 Anroputm ObicTporo npeodpazoBanust @ypse (FFT);

2 AnroputMm Butep6u;

3 Omnepanus ckpeMONIMpoBaHHS MTOTOKA JaHHBIX;

4 MHOrOaHTeHHas1 TEXHOJIOTUSI.

10. YBenuueHue M30bITOYHOCTH VISl TIOBBIIICHUS ITOMEXOYCTOMYMBOCTH KOJIa B CHCTEMaXx peallb-
HOTO BPEMEHU C/IEPKUBACTCS:

1 YpoBHEM HCTIOIB3yEMOW MOTYJISILINM;

2 CHW)XEHHUEM peajbHONW CKOPOCTH INE€peiaun JaHHBIX;

3 CHmXCHHEM DHEPTUH TIepeIaBaeMbIX CUMBOJIOB (OUTOB);

4 MexCUMBOJIHHOU HHTEP(DEPEHITHECH.

11. B cBO€ BpeMst UKJIMYECKHE KOBI MOIYUMIIM IMPOKOE PACIIPOCTpaHEHHE Omaromapsi:

1 TIpocToTe TEXHUYECKOW peaTu3alii PErUCTPOB CABUTA C OOPATHBIMU CBSI3SMH,

2 B0O3MOXHOCTH UCIIOJIH30BAHUS MTOJIMHOMHUAIIBHOW anreOpshl;

3 BO3MOKHOCTH OpraHM3alny KaK CHCTEMATHYECKOro, TAK M HECUCTEMAaTHYECKOTO KOIUPOBAHUS;
4 Brio4HO NpUpPOIe NUKINUYECKUX KOJOB.

12. DddextuBHbIM criocoboM O60pbrOBI ¢ MekCUMBONIBHOW WHTepdepenmueit (MSI) B y3komno-
JIOCHBIX CHCTEMax IMepelauu SBISIeTCs:

1 YBenuuenue otHomeHus curHan/mym (SNR);

2 IlpumeHeHne afanTUBHON (PUIIBTpAIINH;

3 IIpuMeHeHrEe NOMEX0YCTONYMBOIO KOJUPOBAaHMS;

4 lludpoBanre TaHHBIX.

13. MexcumBonbHas uatepdepennus (MSI) siBasieTcs yare BCero CieICTBHEM:
1 Manoro otHomieHust curnan/mrym (SNR);

2 Wcnonb30BaHuUs MOMEXOYCTOMYUBBIX KOJOB;

3 MHOTroIy4eBOro pacpoCcTpaHEHUs pauOCUTHAIA,

4 Tlepemexxenust nanubix (Interliving).

14. HauBBICIITYIO CKOPOCTH TIEpEIaun U3 TIEPEUUCICHHBIX MOIYJISIINNA 00€CTICUNBACT:
1 BPSK;

2 BFSK;

3 8 PSK;

416 PSK.

15. ®enuHr kananza pacupoCTpaHEHUs palMOCUTHANA IPOSIBIISIETCS B BUJIE:
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1 MeaneHHBIX MPOBAJIOB YPOBHS CUTHAja BCIIEACTBUE MHOTOIYYEBOTO PACHpPOCTPAHEHUS M HH-
TephepeHIny;

2 UckaxxeHust OpMbI MPUHUMAEMBIX CUTHAJIOB,;

3 V3meHeHus OTHOIIEHUSI MAKCHMAJIBHOTO YPOBHSI K CpeHeMy (THK-(aKkTopa);

4 TlosiBEHMSI BBICOKOTO YPOBHSI HEJIMHEMHBIX NCKAKEHHM.

16. 3amuTHbIi nHTepBan B TexHoinorun OFDM npennasnadeH aist 00pbObI:
1 C OBICTPBIMUMH 3aMUPAHUSIMU;

2 C MexxcuMBOJIbHOM nHTepdepentueit (MSI);

3 C MeJIeHHBIMH 3aMUPAHUSIMU;

4 denuHroM KaHaia pacpOCTPaHEHUs PaJlOCUTHAJIA.

17. TectupoBaHMe M BbIpaBHMBAHNE KaHaJla MepeAaYn AaHHbIX B TexHosnornn OFDM 3aximouaer-
csl B!

1 Mcnonb30BaHNM KAaCKaJHOTO KOAMPOBAaHUS U nepeMeskeHust qaHubixX (Interliving);

2 Wcnonb30BaHUM aJaliTUBHON MOAYJISIIIUY;

3 Mcnonp30BaHUM MUJIOT-CUTHAJIOB, allIPOKCUMAIMHN U BBIPABHUBAHUU IIPUHSTHIX CUTHAJIOB;

4 Vcnonb30BaHUM aIalITUBHON (DHITBTpAITHH.

18. Hanbosnee momexoycToHYMBEIi BU UG POBOH (Pa3oBO MaHUTYJISITUN:
1 Pi/4 PSK;

2 BPSK;

3 QPSK;

416 QAM.

19. OcHOBHEIM HenocTaTkoM TexHosiornu OFDM sasnsercs:

1 Hannyne nuk-gaxTopa UCIOIb3yeMbIX CUT'HAJIOB;

2 Mcnonb30BaHUE 3alIMTHBIX UHTEPBAJIOB;

3 Mcnoip30BaHue MUI0T-CUTHAIIOB;

4 Tlpumenenue anroput™a OsicTporo npeodpazoBanus Oypee (FFT).

20. TexHoyorus Mepeaun JaHHBIX 0€3 UCIIOIB30BAaHUS HECYIIETO KoleOaHus:
1 CDMA;

2 UWB;

3 TDMA;

4 FDMA.

21. HemoctaTtkoM (0COOEHHOCTHIO) HECHCTEMATHIECKHUX KOIOB 10 CPABHEHHIO C CUCTEMATHYECKH -
MU SIBJISICTCSI:

1 Beicokyto ciekTpasibHYI0 3P HEKTUBHOCTD;

2 Heo0xoauMoCTh IPUMEHEHHUST CKPEMOIMPOBAHNUS TaHHBIX;

3 Heo6xoaumMoCTh TOBTOPHOTO JIEKOAUPOBAHUS;

4 Huzkas ucrpasisionasi ClioCOOHOCTb.

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

1. O61re NpUHLKIIBI IOCTPOEHUS CETEN U CUCTEM MOABHKHOM pagrOCBsI3H.

2. PapinanbHble U COTOBBIE CETH, UX OCOOEHHOCTH M CONOCTABIICHHE.

3. Buasl cranuii cotoBoit cetu: nentpanbHas (LIC), 6a3osas (bC), moobunsnas (MC).

4. LleHTpBl KOMMYTAIMH MTOJBMXKHOM CBsA3U. LIeHTphI ynpaBieHus U 00CTyKUBaHUSI.

5. CoenunurenbHble paguopeneiinsie aunun (PPJI) cucreM MoOUIbHOMN CBSA3H.

6. OCOOEHHOCTH OLIEHKHM YYBCTBUTEIHLHOCTH aHAJIOTOBOIO MPUEMHUKA JJIsl Pa3IMUYHBIX JMana3o-
HOB JUTMH BOJIH C YY€TOM BHEIIHUX U BHYTPEHHUX IIIYMOB.

7. CBsi3b MEXIY BEPOSITHOCTBIO OIIMOOK M OTHOLIEHHEM CHTHAJI/LIYM JUIs HU(PPOBBIX PaJUOCHT -
HAJIOB C PA3JINYHBIMU BUJAMH MAaHUITYJISILIUH.

8. OcoOeHHOCTH OLIEHKU YYBCTBHUTEIBHOCTH LM(POBOro MPUEMHHUKA MPHU PA3IMUHBIX BHIAX Ma-
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HUTTYJISIIAH.

9. UyBCTBUTENBHOCTh PaIMONIPHUEMHON anmaparypbl 6a3oBoit ctaniuu (bC) u MoOuIbHO#M CTaH-
1y (MC) ¢ yuyeToM BHEIIHUX U BHYTPEHHHX IIIYMOB.

10. Heo6xomumocTth ucnionb3oBanus Ha bC mManomywmsiero yeunurens (MITY).

11. OGecnieyeHne cOalaHCUPOBAHHOTO JTYIIJIEKCA B CUCTEMaX MOOMIJIBHOMW CBSI3M C YU4E€TOM OCHOB-
HBIX TapaMeTpoB npuemo-nepenaronieit anmaparypsl bC u MC.

12. YpaBHeHue cOalaHCUPOBAHHOM AYTUIEKCHOU PaHOCBS3H.

13. OcoOGeHHOCTH OLIEHKHU YyBCTBUTEIHHOCTH MPUEMHHUKA ITYMONOAOOHBIX CUTHAJIOB.

14. Ilpenen lllenHoHa.

15. CeTu ¢ MAKpOCOTOBOM CTPYKTYpPOIl.

16. CeTn ¢ MUKPOCOTOBOM CTPYKTYPOH.

17. CeTn ¢ MUKOCOTOBOM CTPYKTYPOU.

18. ITakeTHbIE pagroCeTH.

19. Paccuntath HEOOXOTUMYIO PEaTbHYIO YYBCTBUTEIBHOCTD MMPUEMHHUKA MOOUILHOM CTaHITHH.

20. PaccuuTath peajbHyIO YyBCTBUTEIBHOCTh IPUEMHUKA MOOUIBHOMN CTAHIIUH.

14.1.3. Tems1 npoexkTos I'TTIO

HccnenoBanue, MOIENUPOBAHUE U IIPOEKTUPOBAHUE CPEICTB MOOMIIBHOM pasinoCBsI3H.

Pa3paboTtka aHanoroBbix 1 HU(POBBIX NpueMo-nepenatomux moxyieid B4 u CBY.

NH(poKOMMyHHUKAIIMOHHBIE CUCTEMbI UHTEIIEKTYaIbHbBIX 3/1aHUH.

Pa3paboTtka cucTtembl CBSI3M MOBBIIIEHHON albHOCTH ACUCTBUS Ul MOABOIHOTO poOoTa Ha Oaze
WiFi.

Pa3paboTka 3aIMIIEHHBIX METOAOB MOCTPOEHUS CUCTEM CBSI3U Ul OCCHMJIOTHBIX JETaTeIbHBIX
anmnaparos.

Pa3paboTka nepcrneKTUBHBIX METOJIOB TOCTPOCHHUS CITyTHUKOBBIX CUCTEM CBSI3U.

Pa3paboTka 3(peKTUBHBIX METOJIOB BEMBIIET-PpaKTaIbHBIX IPE0Opa30BaHUIl B MHOTOIIO3UIMOH -
HBIX CIIyTHUKOBBIX CHCTEMAX.

[TporpaMMHBII KOMILIEKC AJIs1 U3y4EHUs IEPCIIEKTUBHBIX METOJI0B KOIUPOBAHUS M MOAYJISILIUU.

Amnanorossie CBY-ycTpolicTsa.

14.1.4. Tembl 0IPOCOB HA 3aHATHAX

1. Paccunrarh pealibHyt0 4yBCTBUTEIBHOCTHh NMpHEMHHUKA MoOWiIbHON cranmmu (MC) cuctemsl
GSM (Global System for Mobile), paboTatomiero B yactotHoMm auamnazone (935-960) MI't u npuHuMaro-
mero GMSK paauocurnan (Gaussian Minimum Shift Keying).

2. Paccuutarth HEOOXOIUMYIO PEaJbHYI0 YYBCTBUTEIHHOCTh MPUEMHHMKA MOOWIBHOW CTaHIMU
(MC) Cu-bu nuanazona (CB — Citizens Band, 27 MI'1), ycTaHOBIEHHOW Ha aBTOMOOMJIE M MMEIOIIEH
BEPTUKAILHYIO YeTBEPTHBOJTHOBYIO AaHTCHHY, JUISI IBYX PEKUMOB paObOTHI B MAJIOM Topojie: 1) pexum npu-
eMa AM-curnana; 2) pexxum npuema YM-curnana.

3. PaccuuraTth normyctumoe ocnabiIeHHne MOIIHOCTH PAagUOBOJIHBI Ha Tpacce pacHpOCTPaHEHHMS,
paauyc 30HbI 00cmyx)kuBaHus 6a3oBoi craniuu (BC) ansd «kBa3UIagKoro MpUropoja», peajbHyr 4yB-
CTBUTEJIBHOCTD NpueMHUKa MOOWIbHON craHiuu (MC), peanbHyl0 4yBCTBUTEIBHOCTh IPUEMHHUKA 0a30-
Boi cranuuu (bC), ontumanbayto momHocTh mnepeaaruyuka bC cucremsr GSM (Global System for
Mobile), paboTaromieii B yacrorHoM auanazone (890 960) MIm.

4. Ha npumepe npsimoro kaHana tpaduka bC MC (6a3oBas cTaHIMsi MOOHMIIbHASI CTAHIIUS) CHCTE -
MBI COTOBOM Tenedonuu IS 95 o0bsicHuTE, IOYEMy NIPU KOPPEISUOHHOM MPHUEME IIYMOIOAOOHBIX CHT -
HAJIOB MPOUCXOAUT yAyYIIeHHE OTHOUICHHS CUTHAJI/TIoMexXa (MJIM OTHOLIEHUS] CUTHAJI/IIYyM) B BO CKOJIBKO
pas.

14.1.5. Tembl 1a00paToOpHBIX padoT
Cucrema cotoBoi cBsizu crangapra GSM-900
CTpyKTypa JJOTHYECKHX KaHAIOB yNPABICHUS U aITOPUTMBI (YHKIIMOHHUPOBaHUs cucteMbl GSM
WNHuTepderichl, TepMHUHAIBHOE O0OpYIOBaHUE, CTPYKTypa KaapoB M (HOPMHUPOBAHHE CHUTHAJIOB B
crangapre GSM

14.1.6. MeToanueckue peKoOMeHAalu1
OO6s13aTenbHBbIC ayAUTOpHBIE 3aHATUS 10 AuciummuHaM ['TIO nmpoBoasSTCs KaKIblid YETBEPT B €U -
ueiii nenpb ['T1O. Ha xadenpax coctaBmsieTcst u yTBepkaaeTcs rpaduk paboThl MPOEKTHBIX TPYII, C yKa-
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3aHUEM BPEMEHU U MECTa NMPOBEACHUS 3aHATHIA.

PykoBomuTeNbh MPOEKTAa CTABUT KAXKJIOMY YYaCTHUKY WHIWBHUAYAIbHBIC 33/1a4M B COOTBETCTBUH C
HarpaBJIeHHEM (CIIeHUAIbHOCTHI0) 00ydeHuUs U pouieM (Creaan3aieil) CTyaeHTa.

Kaxneiii atan I'TIO 3akanunBaeTcs 3alIUTON OTUETA C BLICTABJICHHUEM OIICHKH 3a 3Tall. ITOroBrIe
OTUYETHI ¥ OT3bIBBI PYKOBOJUTEINS MIPUKPETUIAIOTCS K CTPAHUILIE TPOCKTA B TEUCHHUE HEJIEIH MOCIIE 3aIUTHI.

14.2. Tpeﬁ()BaHI/Iﬂ K OIICHOYHBIM MaTepuajgam AJd JUll ¢ OrpaHHYC€HHBIMHA BO3MOKHOCTSAMU
3A0POBbH U HHBAJIHI0B
I[JISI JiuIy ¢ OrpaHU4YCHHBIMH BO3MOXXHOCTAMU 3J0POBbA U MHBAJIUAOB MPECAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OLICHOYHBIC MaTEPHAJIbI, IICPCUCHb KOTOPBIX YKa3aH B Ta6J'II/II_[€ 14.
Ta6J11/1ua 14 — I[OHOJIHI/ITGJIBHLIC MaTCpuajibl OLUCHUBAHUA IJIA JIML C OrpaHUYCHHBIMU BO3MOXKXHOCTAMU
310pPOBbA U MHBAJIMJIOB

Kareropuu Bubl TONOTHUTEIBHBIX OIICHOYHBIX ®opMbI KOHTPOJISL M OLICHKH
oOyyaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHUs

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

C napyumeHusMu
ciryxa

[Tpeumy1eCTBEHHO MUCHMEHHAS
poBepKa

C mapymenusmu | CobeceoBanme 1Mo BOIpocam K 3aueTy, | [IpenmyinecTBeHHO yCTHas TPOBEpKa

3peHus OIIPOC 10 TEPMUHAM (MHAMBHYaTbHO)
C napyumeHusMu Pemenue qucTaHIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBeHHO AMCTaHIMOHHBIMU
JIBUTATEJIBHOIO CaMOCTOSTEeNIbHbIE PabOTHI, BONPOCHI K METONaMHU
amrmapara 3a4eTy
C orpanunuenusiMu 1o | TecTsl, TUCBMEHHBIE CAMOCTOSITENILHBIE [IpeuMy1ieCTBEHHO IIPOBEpPKA
00IIeMeTUITTHCKIM paboThl, BOIIPOCHI K 3a4ETY, METOJIaMH UCXOZS U3 COCTOSHUS
MOKa3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHl | 00YYaroLIerocss HA MOMEHT IPOBEPKU

14.3. MeTtoauueckue peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAaJIaM 1JIsl JUI ¢ OTPAHUYEeHHbIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jis M1l ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMAaTPUBACTCS J10-
cTymnHas ¢popMa NpeoCTaBIeHUS 3aJaHU OIIEHOYHBIX CPEJICTB, @ UMEHHO:

- B IleyaTtHo# (opme;

- B IIeYaTHO! (hopMe ¢ YBEITHMUYEHHBIM HIPUPTOM;

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTaBICHUE 3a/1aHUs C UCIIOJIb30BaHUEM CYPIONIEPEBOA.

Jlumam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHYUBACTCS BpeMs Ha
HOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. I TakKMX 00y4aromuxcs MpeycMaTpuBaeTcs JOCTYII -
Has popmMa MpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, 8 IMEHHO:

- MUCbMEHHO Ha Oymare;

- HaOOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- [IPE/ICTaBICHNE OTBETOB YCTHO.

[Tponienypa orieHHBaHUs PE3yIbTATOB OOYYEHMs JIHIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbs M1 MHBAIHJIOB IO JUCHIHUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuu B popMax, aJaarTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBbS U BOCIPUATHS HH(POpMALIUU:

JL1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

JLst i1 ¢ HAapYLIeHUsIMH cJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHoOU (popme.
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JIJ1s1 M1l ¢ HAPYLIEHUSIMH ONIOPHO-IBUTaTeJILHOIO anmapara:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (hopme.

[Tpu HEOOXOAMMOCTH IS JII] C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBBSI M MHBAJIUJIOB MPOIIC-
Jlypa OIICHUBAHUsI PE3yJIbTaTOB 00yYCHHUSI MOXKET IPOBOIUTHCS B HECKOIBKO ATAIOB.
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