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PABOYA S [TPOT'PAMMA JNCHUITJIMHD
OcHoOBBI NOCTPOCHUSI HH(POKOMMYHUKALIMOHHBIX CHCTEM M ceTel

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

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

Hampasnennocts (mpoduis) / cneruanu3anys: OnTuyecKue CUCTeMbl U CETH CBSI3U

®dopma 00ydeHUs: 3a09HAA

®akynpreT: 3uB®, 3204HbIN M Be4epHUil (PpaKyJIbTEeT

Kagenpa: CBUuKP, Kadeapa cBepXBbICOKOYACTOTHONH U KBAHTOBOI PainO0TeXHUKH

Kypc: 3

Cemectp: 5, 6

YuebOnsrit man Habopa 2016 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunpl yueOHOI AeITebHOCTH 5 cemecTp 6 cemectp Bcero Enunuiet
1 | Jlekuun 4 4 8 4acoB
2 |I[IpakTrueckue 3aHATHS 2 4 6 4acoB
3 | JlaGopaTopHbie pabOTHI 4 4 4acoB
4 | Bcero ayaqMTOpHBIX 3aHITUI 6 12 18 4acoB
5 | CamocTtosiTensHas pabora 80 78 158 4acoB
6 | Bcero (6e3 ax3aMeHa) 86 90 176 4acoB
7 |IloaroroBka W caada 3adeTa 4 4 JacoB
8 | OOmmas TpyI0eMKOCTb 86 94 180 9acoB
5.0 3.E.

KontponbsHbie paboThl: 6 cemectp - 2
3auer: 6 cemecTp

Tomck 2018

CornacoeaHa Ha noprane Ne 28557



PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
nporokor Ne 11 ot « 10 » 5 2018 1
JINCT COI'TTACOBAHU A

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, paccmorpena u omoOpeHa Ha 3acemanuu kademper TOP «  »

20 roma, mpotokois Ne

PazpaboTuuk:
noueHt kag. TOP C. 1. boromornos

3aBenyronmii o0ecnieunBaromeii kad.
TOP A. A. T'enbiiep

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Jexan 3uB® . B. Ocurmos
3aBeAyIOIHi BRITYCKAIOIICH Kad.

CBYuKP C. H. Illapanrosuu
OKCIIepTHI:

noreHtT kag. TOP C. U. boromosnos

JlonieHT Kadenpbl CBEpXBbICOKOYA-
CTOTHOM M KBAaHTOBOM PaJMOTEXHUKHU
(CBYuKP) A. 1O. ITonkoB
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[{enpro nmpenoaBanusi TUCIMIUIAHBI SBISETCS W3JI0KEHHE 0a30BBIX MPUHIIMIIOB MIOCTPOSHUS TEJe-
KOMMYHHUKAI[HOHHBIX CETEH 00IIero nojab30BaHMsl U JOKAIBHBIX CETEH.

1.2. 3agaun IMCHMIIINHBI
— 3ajgavyaMu W3y4YeHUs JUCIUTUIMHBI SABIISIOTCS:
— H3yueHue OCHOBHBIX XapaKTEPUCTHUK PA3IMUHBIX CUTHAJIOB CBS3W U OCOOEHHOCTEH MX Tepe-
Jlauul TI0 KaHajaM U TPaKTaM.
— V3yueHue MpUHIMIIOB U OCOOCHHOCTEH MOCTPOCHHS aHAJIOTOBBIX M IIU(POBBIX CUCTEM TEepe-

JAavu 1 KOMMYTallluU, UCIIOJIb3YECMbIX IJIA HpOBOHHOP’I " paJuOCBA3U, U3YUCHUC TCIICKOMMYHHUKAIIUOHHBIX
CJ'IY)K6 " UX UHTCTpAllUU.

2. MecTo nucuuiiuebl B cTpykrype OIIOII

Jucuumuinaa «OCHOBBI OCTPOEHHSI MH)OKOMMYHUKAIIMOHHBIX cucteM U cetei» (b1.B.O/1.5) ot-
HOCHTCS K 010Ky 1 (BapuaTHUBHAas 4acTh).

[TpeamecTByOIKUMU JUCUUIUIMHAMY, (OPMUPYIOIIMMHU HayaJlbHbIe 3HAHUS, ABISIOTCA: OCHOBBI
MOCTPOEHUS NH()OKOMMYHHMKAIIMOHHBIX cUcTeM U ceTeid, OOmias Teopus cBsi3u, CXeMOTEXHHUKA TEIEKOM -
MYHMKAIIMOHHBIX YCTPOUCTB, Teopus aJIeKTpUUECKUX Lienel, DIeKTPOMarHUTHBIE TOJIsI U BOJIHBI, DJIEK-
TPOHUKA.

[Tocnenyromumu AUCUUIUIMHAMU SBIAIOTCA: OCHOBBI MOCTPOCHUS MH(POKOMMYHUKAIIMOHHBIX CH-
cTeM U cered, BoluncnuTenbHas TeXHUKAa U MHPOpPMALMOHHBIE TexHOJoruu, OnTuueckue 1uppoBbIe
TEJIEKOMMYHUKALIMOHHBIE CUCTEMBI, CETH CBSI3U U CUCTEMbl KOMMYTaL1H.

3. TpeGoBaHus K pe3yJibTATAM OCBOCHMS JUCUMILTAHBI

[Tpouiecc n3yueHus: AUCUUILIIMHBI HAMpaBjieH Ha (JOPMUPOBAHUE CICAYIOMIUX KOMIIETCHIIN:

—  OIIK-5 crmocoOHOCThIO UCTIONB30BaTh HOPMATHBHYIO U MPABOBYIO JIOKYMEHTAIIMIO, XapaKTep-
HYIO IJId obmacTu I/IH(i)OKOMMYHI/IKaI_[I/IOHHBIX TEXHOJIOTUM U CUCTEM CBSI3H (HOpMaTI/IBHBIe IMPAaBOBBIC AKThI
Poccuiickoit denepainm, TEXHUUECKUE PETIAMEHTbI, MEXIYHAPOIHbIE U HAIMOHAJIbHBIE CTAaHAAPTHI, pe-
KOMeHJaIu Mex1yHapo HOTO CO03a AIEKTPOCBA3H);

— [TIK-11 ymenueM mpoBOIUTH TEXHUKO-IKOHOMHUYECKOe 00OCHOBAHHME MPOEKTHBIX PACUETOB C
HCIIOJIb30BAHUEM COBPEMEHHBIX IMOJAX0OO0B U METOOOB,

B pesynbrare u3ydeHus IUCIUTUITMHBI 00YYarOIIUNCS JOKEH:

— 3HATb OCHOBHBIC XAPAKTCPHUCTHUKU MCPBUYHBIX CHUTHAJIOB CBA3W, OCHOBHBLIC XAaPaKTCPUCTHUKU
KaHaJOB M TPAKTOB, MPUHIIUIIBI TOCTPOCHUSI CUCTEM KOMMYTAIIMH; MPUHLHUIBI TOCTPOCHUSI OKOHEUHBIX
YCTPOUCTB CETEU CBSA3H.

—  ymeThb (hOpMyIHUpPOBaTh OCHOBHBIE TEXHUYECKHE TPEOOBaHMS K MHPOKOMMYHUKAIIMOHHBIM CE-
TSM U CUCTEMaM; MPOBOJUTHh TEXHHUKO-DKOHOMUYIECKOEe 000CHOBAHHE MPOCKTHBIX PACUYETOB C MCIIOIH30Ba-
HUEM COBPEMEHHBIX MOAXO0A0B U METOJIOB.

- BJIaJA€Th HAaBbIKAMHU COCTABJICHUS aHAJIUTUUYCCKHUX O630pOB B O6HaCTI/I TCIICKOMMYHUKAIIUOH -
HBIX TeXHOHOFHﬁ, BKJIFOYass HOPMATHUBHBIC aKTbl pa3HbIX ypOBHCfI U MAaTCHTHBIC UCCIICAOBAHUA, ITPOBCAC-
HUS DKCIIEPUMEHTOB U COCTABJICHUSI OTYETOB

4. O0beM JMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO01ast TpyI0EMKOCTb JUCHUILUINHBI cocTaBiseT 5.0 3aUeTHBIX €IMHMILIbI U IIPECTaBIeHa B TaOIu -
ue 4.1.

Tabmuna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI

Bunel yueOHOI nesTeNIbHOCTH Bcero wacos CemecTpsl
5 cemectp 6 cemecTp
AynuTopHble 3aHATUSA (BCETO) 18 6 12
Jlexnmn 4 4
[IpakTnueckue 3aHATHS 2 4
JlaGopaTtopHbIe pabOThI 4
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CamocrosTenpHas paboTa (BCero) 158 80 78

CaMocTosTENIbHOE N3yUEHUE TEM (BOIIPOCOB) 138 80 58
TEOPETHUYECKON YacTH Kypca

BrinonHeHne KOHTPOJIbHBIX paboT 20 20
Bcero (0e3 3x3aMeHa) 176 86 90
TToaroroBka u caaya 3adera 4 4
OO6miast Tpy1I0€MKOCTb, 4 180 86 94
3avetHbie EnuHUIBI 5.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3gennl AMCHHUILIAHBI K BUALI 3aHATHHA
Pazniensl mUCHUIUTAHEI ¥ BUBI 3aHATHN PUBEACHBI B Ta0mmiie S.1.
Tabmuia 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

o) ] = 2 TE\ = =
o o o o o E =
o < < < D—1 [ae >\ (D)
HazBanus pa3aenoB IUCHUIUIMHBI i ® o, o, o 2 &5
= = © = 5 0 = B
S, E < o o & =
= = o m 8 s ¢
5 cemecTp
1 O61re NpUHLIUIBI TOCTPOEHUs HH(O- 1 1 0 20 22 | OIIK-5, IIK-
KOMMYHHUKAIIMOHHBIX ceTell. OCHOBHBIE 11
XapaKTEePUCTUKH MEPBUYHBIX CUTHAIIOB
CBSI3U
2 OCHOBHBIE XapaKTEPUCTHKH U 0OCOOEH- 1 1 0 20 22 | OIIK-5, TIK-
HOCTH OpraHU3alliy KaHAJOB CBSI3HU. 11
[TpuHIMITBI TOCTPOCHUS CUCTEM TIepeaa-
yi (CII) ¢ 4acTOTHBIM pa3/iesieHueM Ka-
HajoB (UPK)
3 KaOenbHbIE TUHUU CBSI3H 1 0 0 20 21 OIIK-5, TIK-
11
4 CiyOBbI ceTel IEKTPOCBSI3H 1 0 0 20 21 | OIIK-5, TIK-
11
Hroro 3a cemectp 4 2 0 80 86
6 cemecTp
5 [udpoBble CHCTEMEBI Iepeaayn 2 4 4 40 50 | OIIK-5, IIK-
11
6 OCHOBBI TOCTPOECHHS CUCTEM PAIUO- 1 0 0 20 21 |OIIK-5, TIK-
CBSI3U 11
7 IIpyHUHMIIBI TOCTPOCHUS CUCTEM KOM- 1 0 0 18 19 | OIIK-5, TIK-
MyTauu. CUCTEMBI CBSA3M C KOMMYyTalu- 11
€l IIaKETOB.
Hroro 3a cemectp 4 4 4 78 90
Hroro 8 6 4 158 176
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

o L=
3 = 5
g 23
HasBanus paznenos Coneprkanue pas3enoB JUCLUILINHEI 110 JIEKIHUAM 7 &5
= | it
a o 2
= S
5 cemecTp
1 OO1ue TpUHIUIIBI OO0mue MOHATHSI O TEICKOMMYHUKAIIMOHHBIX CETSIX U 1 OIIK-5,
IIOCTPOCHUS CUCTEMax, OCHOBHbIE TEPMUHBI U onpeneneHus. 11o- [K-11
MH(POKOMMYHHKALMOHHBI |HATHE 00 3TAJIOHHOM MOJENN B3aUMOAEHCTBHS
x cereid. OCHOBHbIE oTKpBIThIX cucteM (OSI). [IpuHIMnsl noCTpOEHUS U
XapaKTePUCTHKHU CTPYKTypa B3auMoyBsizanHoH cetu cBs3u (BCC) PO.
MEPBUYHBIX CUTHAJIOB [lonsTHE O IEPBUYHON U BTOPUUHBIX CETIX CBA3H,
CBSI3U TPAHCIIOPTHOM CETH CBSI3M M a0OHEHTCKOM CETH J10-
cryna.Buasl u ocoGeHHOCTH (hOpMUPOBaAHHUS TIEPBUY-
HBIX CUTHAJIOB CBsI3U. OCHOBHBIE XapaKTEPUCTHKHU
NEpBUYHBIX CUTHANOB. [ToHsATHE 00 OlICHKE KauecTBa
Iepelaui CUTHAJIOB CBA3H. BHUIbI OKOHEYHBIX
YCTPOMCTB (TEPMHUHAJIOB) HA BTOPUUYHBIX CETSIX, UX
YCTPOMCTBO, MPUHIIMI AEHCTBUS U OCHOBHBIE XapakK-
TEPUCTUKH .
Hroro 1
2 OCHOBHBIE [IpuHIHMIIBEI OpraHu3anuy OAHOCTOPOHHUX U ABYXCTO- 1 OIIK-5,
XapaKTEPUCTUKH U POHHUX KaHAJIOB. YCTOMYMBOCTh TeJIE(POHHOTO KaHa- IIK-11
0COOEHHOCTH na. Tuddepennmansuas cucrema. OCHOBHBIE Xapak-
OpraHM3aly KaHaJIOB TEPUCTHKH KaHana ToHaibHOU yacToThl (TY) 1 ocHOB-
cBsa3u. [IpuHIMNIG! Horo 1dposoro kanaia (OLK). [TonsTre o mupoxo-
HIOCTPOECHUS CUCTEM MOJIOCHBIX KaHajaxX M TPaKTax, MIPUHLUIBI 00pa3oBa-
nepenauu (CII) ¢ HUs ceTeBbIX TpakToB. CTpykTypHas cxema CII ¢
yacToTHbIM pasznenenueM |UYPK. [Tonsitue o kanamooOpasyrolieii anmnaparype,
kaHasos (YPK) anmnapaType CONpshKEHUs U JUHeHHoro Tpakra. Oco-
O6eHHOCTH (POPMUPOBAHUS, IEPEAAYN U IPUEMa Ka-
HaJbHBIX CUTHAJIOB C IPUMEHEHUEM aHAJIOTOBBIX Me-
TonoB nepenaun (AM, UM u ®M). [Ipunnuns: opra-
HU3aLUU CUCTEM JIBYCTOPOHHEH CBsA3U. OCHOBHBIE
BH/IBI IOMEX B KaHasIax U TpakTax nmposoaHbix MCII ¢
YPK.
Hroro 1
3 KabGenpHbIE TUHUT OO6mwme TpeboBaHuUs K KaOETBHBIM JIMHHUSIM CBSI3H: 1 OIIK-5,
CBA3U CKOPOCTb Nepeaau nHpOpMalLnu, JaIbHOCTD Jei- IK-11

CTBHSI, TIOJIOCA MIPOITYCKaHUA, TOMEXO03alUIIIEHHOCTD.
Knaccudwukanus muauii cBsi3u. JIMHUM CBS3H HA CUM-
METPUYHBIX Kabemsix. MeXxaHu3MbI MOTEPh, MEKKa-
HaJbHBIC TTIOMEXH, YaCTOTHBIC XapaKTEPUCTHKH, 00-
JIacTh IpUMEHEHUs. BookoHHOONITHUECKHE KaOeH:
MPUHLMUI JEHCTBUS, OTHOMOJOBBIE © MHOTOMOJIOBBIE
PEXUMBI pabOThI, 3aTyXaHUE U JUCTICPCHUS ONITUYECKO-
ro uznyderusi. CKOpocThb nepeaayuu, 1albHOCTh Jei-
creust BOK.
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Htoro

4 CyxObI ceTeit
AIEKTPOCBA3U

Oo6mmerocynapcTBeHHas cucTeMa Tele()OHHOU CBS3H.
CocraB cetu. DyHKIIUU OCHOBHBIX 3JIEMEHTOB.
OcCHOBHBIE TIPUHITUIIBI TIOCTPOCHUS TelIe()OHHBIX Ce-
teid. CeTn mepeaun JaHHBIX. [ ToOaIbHBIE, PETHO-
HaJbHbBIC,JIOKaTbHBIE CeTH. [IpoTOKOIBI Pr3uvecKoro,
KaHAJIbHOTO U ceTeBoro ypoBHel. Cetn Ethernet. Tex-
Hosnoruu IP, Frame Relay u ATM.

Hroro

OIIK-5,
IIK-11

Hroro 3a cemectp

6 cemecTp

5 Hudposeie cucteMbl
neperaun

OcHoBHbIE 3TaIbl IPeoOpPa30BaHUs aHATIOTOBBIX CHUT-
HAJIOB B IU(POBBIE CUTHANBI (TUCKPETU3AIHS 110 Bpe-
MEHH, KBaHTOBAaHUE IO YPOBHIO, KOJUpoBaHue). PaB-
HOMEpPHOE U HEPABHOMEPHOE KBAaHTOBAHNUE, 3aIIMILEH-
HOCTb OT LIyMOB KBaHTOBaHus. KonupoBanue curxa-
JIOB, IpOCTEUIINE ABOMYHBIE Kozl [IprHIInIBI hop-
MHUPOBaHUs [IUKJIA NTepeiadn B HU(POBBIX CUCTEMaX
nepeaaun (LICII). [Tonsitie o BUIax CHUHXpOHU3ALMNH
B LICII. ITpoGnemsbl obecrieueHrs TAKTOBOW CHHXPO-
HU3anuu Ha U@poBoii cetu. [IpuHIUTIIBL pereHepa-
MU HUPPOBBIX CUrHaIOB. OCHOBHBIEC BUJIBI TIOMEX U
HCKaXCHUH B KaHajax U TpakTax npoBojaHbix LICII.
ba3oBbie mpUHLINIIBI TOCTPOCHHUS TIE3UOXPOHHOM
(ITON) u cunxponnoi (CLIN) mudpoBeIx nepapxuii.
Oco0eHHOCTH OCTPOEHUS U OCHOBHBIE AJIEMEHTHI BO-
JIOKOHHO-ONTUYECKUX IIU(PPOBBIX CUCTEM TIepe/Iayn.

Hroro

OIIK-5,
[K-11

6 OCHOBBI TOCTPOEHUS
CHCTEM pPaJIUOCBSI3U

CrpykTypa paauocucteMm nepenadn. OyHKIIMOHATb-
Has cXeMma IyIUIEKCHOM cucTeMbl paauocssasu. [Ipun-
LUIIBI IOCTPOEHUSI MHOTOCTBOJIBHOM YIUIEKCHOM cH-
ctembl paguocssizu.Pagnopeneiinsie munnn (PPJI)
npsimoit BuguMocTu. [{udpossie PPJL. CtpykrypHas
cxema OPC. CpaBHuTenbHas IOMEXOYCTONYMBOCTD
AM, UM u ®M. NnTepdepeHnoHHbIe 3aMUpaHUsl Ha
rposiere PPJI, npyuHIMIIBI pa3HECEHHOTO IPUEMA I10
pocTpaHCTBYM YacToTe.CllyTHUKOBBIE CHUCTEMBI CBSI-
34, TEJIEBU3MOHHOTO U 3BYKOBOro Bemanus. [lonsrue
OUUM nepenarunka 1 100pOTHOCTH IPUEMHHKA.
[IpyHUMIIBI TOCTPOEHUS CUCTEM MOABHKHOM paauo-
cBs3u. Knnaccudukanus cucreM moJaBuxHON pajano-
CBSI3U: COTOBAsi, TPAHKUHIOBas1, IIEPCOHAJIBHOTOpA-
JTMOBBI30BA, IEPCOHAIbHAs cyTHUKOBadA. [loHsTue 0
4aCTOTHO-TEPPUTOPUAIILHOM IIJIAHUPOBAHUH

Htoro

OIIK-5,
IK-11

7 IIpuHIMIIBI TOCTPOCHUS
CUCTEM KOMMYTaLMH.
CucreMsl CBsI3M C
KOMMYTAallMEH [TAKETOB.

[TpuHumne! kommyTanud. OCHOBHBIE OHATUS U
OIIpeJIeJIEHNs: KOMMYTALMOHHBIN 3JIEMEHT, KOMMYyTa-
UOHHBINA IPUOOP, KOMMYTAIIMOHHBIH O110K. [Ipo-
CTPAHCTBEHHAsl U BpEMEHHasi KOMMYTalus U(PPOBBIX
KaHajoB. [IpyHIMIBI TOCTPOEHMSI KOMMYTAllMOHHBIX

OIIK-5,
IIK-11
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nosiei. Apxutekrypa ynpasistomux ycrpoicts LICK.
CrniocoOsl1 paznenenus pyHkIuitynpasienus Kommy-
TaIusl KaHAJIOB U KOMMYTallus MakeToB. Apecalus B
ceTsX nepenauu AaHHbIX. CeTu ¢ UCTOIb30BAHUEM
KOMMYTaTOPOB U MapuIpyTu3atopoB IlepcrnekTruBbl
pa3BUTHS NHPOKOMMYHHKAIIMOHHBIX CHCTEM.

Htoro

Hroro 3a cemectp

4

Hroro

8

5.3. Pa3nenbl JMCUMILNIMHBI M MEKIMCUMILIMHAPHBIE CBSA3H ¢ 00eCeYnBAKIIMMH (TPeAbl Ty IIUMH)
U obecneynBaeMbIMU (MOCJIEYIONIUMH) TUCHUIIMHAMHA
Paznenbl qUCHUIITUHBL U MEXIUCIUIUIMHAPHBIE CBSI3U C 00€CTIeYMBAIOIIMMU (TIPEABIAYIIUMU) U
obecrnieunBaeMbIMHU (TTOCJIEIYIONUMU ) AUCITUTUIMHAME TPEICTABICHBI B TabmuIe 5.3.
Tabmuna 5.3 — Pa3aenbl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

HanmenoBanune JUCHUITIIMH

Ne pasaciioB JTaHHOM JAUCHUIUIUHEBI, JJIS1 KOTOPBIX HCO6X0,Z[I/IMO
HN3YUYCHUC 06eCH€‘~II/IBaIOHH/IX 1 00ecTIeYnBaeMBIX JUCIUITIINH

1

2

3

4

5 6 7

[IpeamecTByromMe TUCITUATITUHBI

1 OcHOBBI TOCTPOCHUS UHPOKOMMY-
HUKAllMOHHBIX CUCTEM U CeTel

—+

+

+

2 OOmas Teopust CBSI3H

+

3 CxeMOTEXHHKa TEJIEKOMMyYHUKa-
LIMOHHBIX YCTPOWCTB

4 Teopus >NEKTPUUECKUX LIeTIeH

5 DneKTpoMarHuTHbIC OIS U BOJI-
HBbI

6 DneKkTpoHHKa

+

[Tocnenyromue TUCIUITITUHBI

1 OcHOBBI TOCTPOCHUS HHPOKOMMY-
HUKAIlMOHHBIX CHCTEM U CeTel

+

+

+

2 BrruuciaurenbHas TEXHUKA W MH-
(bOpMaI_II/IOHHBIe TEXHOJIOIHU

3 Onrtuyeckue HUQPppPoBbIE TEIEKOM-
MYHUKALIMOHHBIE CUCTEMBI

4 CeTH CBSI3U ¥ CUCTEMbI KOMMYTa-
LUH

+

+

5.4. CooTBeTCcTBHE KOMIIETEHINI, (POPMHUPYEMBIX IPH H3YYCHUHU AUCUMILIMHBI, 1 BU/0B 3aHATHH
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPHU WM3YYEHUH IUCIUIUIMHBI, W BHUIIOB 3aHATHA

MpeCcTaBiIeHo B Tabnuie 5.4.

Ta6muma 5.4 — CoOTBETCTBHE KOMIIETEHIINN, (DOPMUPYEMBIX NIPU M3YUYECHUH JAUCIUTUINHBI, U BUIOB 3aHS -

THH

Bunwl 3ansatuit

Kommerenimn
Jlex
[Ipak. 3aH.

JIa6. pa.

Cawm. pa0.

®opMBbl KOHTPOJIS
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OIIK-5 + + + +

KonTpomasnas padora, OT-
4eT 10 JJabopaTopHOit pabo-
te, Onpoc Ha 3aHATUAX, 3a-
yeT, TecT

MK-11 - + + +

KonTpomasnas padora, OT-
4eT 10 JJabopaTopHOil pabo-
te, Onpoc Ha 3aHATUAX, 3a-
yet, TecT

6. UaTepakTuBHBIE MeTOABI M (POPMBbI OPraHU3ANMHU 00yYEeHHUS

He npenycmotrpeno PVYII.

7. JlabopaTtopHble padoThl
HaumenoBanue nabopaTtopHbIX paboT npuBeneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHoBaHue 1a00paTopHbIX paboT

4 L =
= 2 =
3 S 5
Z > 5
HasBanus paznenos HaumeHnoBaHue 1a60paTopHbIX paboT zF &5
- 2 s
> o =
a B>
= o
6 cemecTp
5 Lludposbie cucTeMbl HccnenoBanue cuctemsl cBsizu ¢ AUM 2 OIIK-5,
| 174 IK-11
cpeaa Uccnenosanue cucrteMsl cBsi3u ¢ UKM 2
Hroro 4
Hroro 3a cemectp 4
Hroro 4
8. IIpakTuyeckue 3aHATUSA (CEMUHAPDHI)
HanmMeHoBaHue MpakTHYECKUX 3aHATUH (CEeMMHApOB) NpHUBeeHO B Tabmuie 8.1.
Tabmuma 8.1 — HamMeHoBaHME MPAKTUYESCKUX 3aHSATHIA (CEMHUHAPOB)
8 Y =
= 2 =
3 = =
= 2 5
HasBanus paznenos HaumeHoBaHMe MpakTUUECKUX 3aHATUHN (CEMHHAPOB) zF 2 5
- 2 5
> (a9 =
e e g
= o
5 cemecTp
1 O61ue npUHLIUIIBI YpoBHU nIepeiayy B CUCTEMAXIIEKTPOCBA3H 1 OIIK-5,
IIOCTPOCHUS Hroro 1 IK-11
UH()OKOMMYHUKAIIIOHHBI
x cereid. OCHOBHbIE
XapaKTEPUCTUKH
MIEPBUYHBIX CUTHAJIOB
CBSI3U
2 OCHOBHBIE OcCHOBHBIE XapaKTEPUCTUKU KaHala TOHAJbHOU Ya- 1 OIIK-5,
XapaKTePUCTUKU U CTOTBI IK-11
HHOCTH
0COOEHHOC Wroro |
OpraHM3aly KaHaJIOB
cBsa3u. [IpuHImns
HOCTPOCHUS CHCTEM
nepenaun (CII) c
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YaCTOTHBIM Pa3aCIICHUCM

kaHanoB (YPK)
Hroro 3a cemectp 2
6 cemecTp
5 Lludposbie cucTeMbl Curnaisl nmuneitHoro Tpakra L{CIT OIIK-5,
nepenayn TIK-11

Kommnanauposanue curnanos B LICIT

Bpemennoii cnextp curnaios MKM-30

Jluneiinpie xonpl B LCII

HUroro

Hroro 3a cemectp

AN BRI R === =

Hrtoro

9. CamocrosiTesibHAs1 padoTa
Bunbl camocTosTeNnbHOM paboThI, TPYAOEMKOCTh U OpMHpyEeMbIe KOMITETESHITUH TIPEICTABICHbI B
tabmune 9.1.
Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU

3 @]
2 z £
S i
Bunnr camocTosTeILHON & > 0O
HasBanus pasnenos = = @OopMBI KOHTPOJIA
6 ] = O
paboThI 8 s 2
x| &3
a e g
~ S}
5 cemecTp
1 OO1ue TpUHITUIIBI CamocrosiTenbHOE U3yUe- 20 | OIIK-5, 3auer
MIOCTPOCHUS HUE TeM (BOIPOCOB) TEOpE- IK-11
MH(OKOMMYHHUKAIIMOHHBIX | THYECKOM YacTH Kypca
ceteil. OCHOBHbBIE Hroro 20
XapaKTEePUCTUKHU
MEPBUYHBIX CUTHAJIOB
CBA3U
2 OcHOBHBIE CamocTtosiTenbHOE U3yUe- 20 |OIIK-5, |3auer
XapaKTEpPUCTUKU U HUE TeM (BOIPOCOB) Teope- [IK-11
0COOEHHOCTH TUYECKOHM 4acTu Kypca
TaHU3AIMH KaHAJIOB
Opranmsan anaio Htoro 20
cBsa3u. [IpuHnmns
MIOCTPOEHUS CUCTEM
nepenaun (CII) ¢
YaCTOTHBIM pa3JielIeHHEM
kanasnoB (YPK)
3 KabenbHble TUHUN CamocTosiTenbHOE U3yye- 20 |OIIK-5, |3auer
CBA3U HUE TeM (BOIPOCOB) Teope- [IK-11
TUYECKOM YacTu Kypca
Uroro 20
4 CryxObI ceTeit CamocTosTenbHOE U3yye- 20 |OIIK-5, |3auer
AIIEKTPOCBSIZH HHE TeM (BOIIPOCOB) TEOpe- IK-11
TUYECKOM YacTH Kypca
Hroro 20
Hroro 3a cemectp 80
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6 cemecTp

5 Ludposbie cucTeMbl Brimonnenue koutponbhbix | 20 |OIIK-5, | 3ager, Kontponbnas pabo-
nepeaadu pabort IK-11 Ta

CamocrosTenbHOE U3yde- 20

HUE TeM (BOTPOCOB) Teope-

TUYECKOM 4acTH Kypca

Hroro 40
6 OCHOBBI TOCTPOCHUS CamocrosiTeTbHOE U3yue- 20 |OIIK-5, |3auer
CUCTEM PATHOCBI3U HUE TeM (BOIPOCOB) TeOpe- MK-11

TUYECKOHN YacTu Kypca

Hroro 20
7 IlpuHnuns! noctpoeHust | CaMOCTOSTENBHOE U3Yy4de- 18 |OIIK-5, |3auer
CHUCTEM KOMMYTAIIHH. HUE TeM (BOIPOCOB) Teope- [IK-11
Cucremsl cBsI3M C TUYECKOHM 4acTu Kypca
KOMMYTAIlel MaKeToB. Wroro 18
Hroro 3a cemectp 78

IloaroroBka u cmaya 3adera 4 3auer
Hroro 162

10. KypcoBasi padota (mpoekr)
He npenycmotrpeno PVYII.

11. PeiiTuHroBas cucremMa JJisi OleHKH YCIIeBAeMOCTH 00yYAIOIIUXCS
PeliTnHroas cucrema He UCIOJIb3YETCS.

12. YueOHO-MeTOAUYecKOe U MHGOPMAIMOHHOE 00ecTieyeHue TUCIHIIIMHBI

12.1. OcHoBHas1 JIMTEpaTypa
1.  OcHoBBI TOCTpOCHUSI THHOKOMMYHUKAIIMOHHBIX CUCTEM U ceTeil: YueOHoe nocodue / [Tyros-
kuH  A.  B. - 2016. 156 c. [OnekTpoHHBIM  pecypc] - Pexum  pmocrymna:
https://edu.tusur.ru/publications/6061, nata o6pamenus: 31.05.2018.
2. TenexkoOMMyHHKallMOHHbIE cUCTeMBbl: YueOHoe mocobue / Ilyrokun A. B. - 2007. 202 c.
[OnmexkTponHbIi pecypc] - Pexum poctyma: https://edu.tusur.ru/publications/1265, mara oOpameHus:
31.05.2018.

12.2. lonostHUTEILHAS JTATEPATYpPa

1. TemusaxoB .M. OcHOBBI IOCTPOEHUS TEIEKOMMYHUKAIIMOHHBIX CUCTEM M cerel: YueO. Ilo-
cobue.-M.: Paguo u cBs3b,2004.-328c¢. (Hanuuue B Oubmuoreke TYCVYP - 60 3k3.)

2. Topmuenko B.H., Teepenxuit M.C. MHOTOKaHaJIbHBIE TEICKOMMYHHKAIIMOHHBIE CHUCTEMBI.
Y4eOHuk nns By30B.-M.: T'opsiuas nunus-Tenexom,2005.-416¢. (nanuune B O6ubmuoreke TYCYP - 80
9K3.)

3. Lludpossie U aHAJIOrOBBIE CUCTEMBI Nepeaayun : yueOHUK 1 By3oB / B. . MBanoB [u ap.] ;
pen. B. U. UBaHoB. - 2-e u3a. - M. : Topsiaast munus-Tenexkom, 2005. - 231[1] ¢. (Hanuuue B OMOIHOTEKE
TYCVYP - 101 ax3.)

12.3. YueOHO-MeTOAUYECKHE MTOCOOUH

12.3.1. Obs3aTenbHbIC y4eOHO-MeTOAMYECKHE TOCOOHS
1. OcHOBBI MOCTPOEHNUS TEIEKOMMYHHUKAIIMOHHBIX cHcTeM M cered. Hacte 1. Cuctemsl nepena-
yn: YueObHo-meToaudeckoe nmocobue / [Tyropkun A. B. - 2012. 62 c. [DnekrpoHHsIii pecypc] - Pexum no0-
cryna: https://edu.tusur.ru/publications/1267, nata obpamenus: 31.05.2018.
2. JlaGoparopHblii pakTuKyM "TenekoMMyHHKalMOHHBIE cucTeMbl". Paznen 1. M3yuenue ocHo-
BOIOJIAraoluX MPUHIMIIOB U ycTpoiicTB AnekTpoHHON TAOII: PykoBoacTBO K 1abopaTopHbiM paboTaM /
Bunokypos B. M. - 2007. 61 c. [DnexkrtpoHHslii pecypc] - Pexum noctymna:
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https://edu.tusur.ru/publications/1268, nata obpamenus: 31.05.2018.

3. Teopus nmoctpoeHuss UHPOKOMMYHUKAIIMOHHBIX CUCTEM U ceTel: Y4ueOHO-MeTOMUYeCKoe To-
cobue AJisl MPaKTUYECKUX 3aHATUN M caMocTosTeNnbHOU paboTsl / Bepumuun A. C., Poroxuukos E. B. -
2012. 38 c. [DnexTponHbIl pecypc] - Pexxum moctyma: http://edu.tusur.ru/publications/2619, cBoGoaHbIH
[OnexTponHbIii pecypc] - Pexum nocryma: http://edu.tusur.ru/publications/2619, mata oOparmieHus:
31.05.2018.

4. MHorokaHaJbHble ITUPPOBBIE CUCTEMBI Teperadn: MeToandeckoe mocodre K MpakTUIeCKUM
3aHSATHSM 110 CTIICIUATBHOCTSIM JUTSI BCEX TEXHHMUYECKUX HANpPaBICHUH PaTUOTEXHHUYECKOTO (akynbTera /
HemupnoB A, . - 2014, 25 c¢. [OnexkrtpoHHbli pecypc] - Pexum  poctyna:
http://edu.tusur.ru/publications/4185, cBoOOaHBI [DneKTpoHHBIM pecypc] - Pexwmm pocryna:
http://edu.tusur.ru/publications/4185, nara o6pamenus: 31.05.2018.

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-METOIMUYECKUE MaTepHallbl IJIsi CAMOCTOSTENLHON M ayAUTOPHOW pabOThl 00ydaroIuXxcs
W3 YHUCla JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBSI M1 HHBAJIHMJIOB MIPEIOCTABIAIOTCS B (hopMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0POBbS U BOCTIPUATHUS UHPOPMAIIHIH.

JJist I ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JLJ1s1 JIMI ¢ HAPYIIEHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

JlJist i1 ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. IIpodeccuonaibHbie 6a3bl JAHHBIX U HH(GOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. Wudopmaumonnas cucrema "EnmHoe oKkHO JocTyma K oOpa3oBaTelbHBIM pecypcam”
http://window.edu.ru/ (cBoO60OAHBII 1OCTYI);

2. VYuuBepcuterckas uHpopMmarnmonHas cuctema POCCHUS uisrussia.msu.ru (moctyn mo IP-
anpecam TYCVYPa.);

3. IlpodeccuonanpHas 6a3za naHHbIX - https:/lib.tusur.ru/ru/resursy/bazy-dannyh Mudopmarnu-
oHHas cuctema - https://lib.tusur.ru/ru/resursy/bazy-dannyh/uis-rossiya

13. MaTrepuaibHO-TEXHHYECKOe o0ecneyeHrne JUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenune

13.1. O6uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00eceYeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuaibHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JTeKIIHOHHBIX 3aHATHI
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJAbTALUH, TE-
KYILEro KOHTPOJIS U MPOMEXKYTOUHON aTTeCTAllMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOITMUECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHoIl meOenbio. MMeroTes
JIEMOHCTpalMOHHOE 000pyA0BaHNHE U yueOHO-HAITIIIHbIE TOCOOMs, 0OecIeunBaroIie TeMaTHYeCKue Ui-
JIOCTPALIMHU 110 JIEKLIMOHHBIM pa3/ieiaM JUCIUILINHBI.

13.1.2. MaTepuaJbHO-TeXHUYECKOE H NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI
VYuebHas aymutopus «BerauciurenbHblit 3am» / KoMIbIOTepHBIH Ki1acc
yueOHasi ayuTOpusl ISl IPOBEICHHS 3aHATUI PAKTUYECKOTO THIA, yueOHast ayIuTOpus IS TIPO-
BEJICHUS 3aHATHI J1a00paTOPHOTO THUMA
634034, Tomckas ob6macts, T. Tomck, Bepmmauna ynuna, a. 47, 318 aym.
Onucanue UMeroIerocs 000pyI0BaHUS:
- Jlocka mapkepHasi;
- DKpaH JJIs MPOEKTOpa;
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- 8 pabounx cranuuii Ha 6a3e mporeccopoB AMD Athlon II X2;
- 2 pabounx ctannuii Ha 6a3e mporeccopoB Core 2 Duo;
- Kommuiekt cienmanuzupoBanHoi yueOHoOW Mebenu;

- PaGouee mecTo mpernoaBares.

[TporpamMHOe obecrieueHue:

— Adobe Acrobat Reader

— LibreOftice

— Microsoft Windows 8.1 u Hmxe

— Qucs

— ScicosLab

— Scilab

— WinDjView

13.1.3. MaTepua/ibHO-TeXHUYECKOE U NIPOrPaMMHOe odecnedyeHue sl JIadOpaTOPHbIX padoT
Jlaboparopus I'TIO CKB «CBsi3p-TM»
yueOHast ayJUTOPHS ISl IPOBEICHUS 3aHATUH JTAOOPAaTOPHOTO THIIA
634034, Tomckast o6macts, T. Tomck, Bepmmauna ynuna, a. 47, 313 ayn.
Onwucanue uMeronierocst 000pyI0BaHuUs:
- YyeOHast ycTaHOBKA (5 ChEMHBIX OJIOKOB);
- YueOHas ycTaHOBKa (4 IIT.);
- Ocuumnorpag C1-73;
- Ocmwmorpag C1-96;
- Ocuumnorpag OCY-10A (3 mr.);
- I'enepatop 1'3-53 (2 mit.);
- Hactoromep Y3-33;
- BonstmeTp B3-38;
- 5 pabounx cranmnmii Ha 6a3e nmpomeccopoB Core 2 Duo;
- KommuiekT cnenuain3upoBaHHON yueOHOM MeOen;
- Pabouee mecTo mpernoaBares.
[TporpamMHOe oOecrieueHue:
— Adobe Acrobat Reader
— LibreOffice
— Microsoft Windows (Imagine)
— Qucs
— ScicosLab
— WinDjView

13.1.4. MarepuajbHO-TEXHUYECKOE U MIPOrPaMMHOe o0ecrneuyeHue 1Jisi CaMOCTOSITeIbHON padoThI
s camocTOosATENbHON pabOThl MCMONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIBIOTEPHBIE KJIacchl),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmnuna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUSA:

- yueOHast MmeOerb;

- komneroTepsl kinacca He Hke [IDBM INTEL Celeron D336 2.81T. - 5 miT.;

- KOMIBIOTEPHI MOJIKIIOYEeHBI K ceTn «/HTepHeT» U 00eCreYnBarOT JOCTYI B DJIEKTPOHHYIO WH-
(hopManMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[lepeueHb mporpaMMHOTO OOECTICUEHUSI:
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- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

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

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAJIHMJIAMHU
OCYILECTBIIAETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIETO U CHEIMaIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [IPEeIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuu B JOCTYMHBIX (hOopMax, MOOUILHOM CUCTEMBI IIPENoiaBaHus 11 00y4JaroIXcs
C MHBAJIHMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHHEeM cllyxa, 000pylIoBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMH [IPEyCMOTPEHO UCIIOJIb30BaHUE B
JICKIIMOHHBIX U y4eOHBIX ayAUTOPHAX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00BEKTOB (HaIIpUMep, TEKCTa
HAa JIOCKE WM CJIaif/la Ha 3KpaHe) MPU MOMOIIY BUCOYBETUUHUTENCH 151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 0Oy4YaIOLIMMUCS € HAPYLIEHHUSIMH OIIOPHO-ABUIaTeIbHOIO almapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA HH(OPMAIIMU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpPMa B JOCTYIHBIX (hopMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHA SaerﬂJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIIETCHITUI MCTIONB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBbIe 3a1aHUA

1. B cucteme UKM 30/32 Ha BXOn aMIUIUTYAHO-UMITYJIbCHOTO Monyistopa (AVIM) nmoctynaet
CUTHAJI KaHajla TOHAJILHOW YacTOThl. YKa3aTh MEPUOJI TOBTOPEHUS U JIUTEIBHOCTh UMITYJILCOB Ha BBIXO-
ne AUM.

/2,05 mxc / 1,95 mxc / 1,9 mxc/ 1,8 Mxc /

2. AUM orcyeT BXOIHOTIO CUTHAJIA COCTaBIsAeT 934MHTEpPBAIOB PABHOMEPHOI'O KBAHTOBAHMSL.
Haiitu xomoBy10 KOMOMHAIIMIO HA BBIXOJIE KOMIIpEccopa THma A

/01101100/ 11100100/ 11101100/ 10101100 /

3. JlnuHa BoaHBI HU(POBOM pagnopesetHON JIMHUK CBSA3U 3 CM., OTHOCHTENbHAS M0J0CA YaCTOT
10%. Onpenenuth mponyckHyto criocodrocts LIPPJI miis mogymsmms QAM-64.

/ 4 T'6ut/cex / 6 I'out/cex / 8 I'out/cex / 10 I'Out/cex /

4. CnexTp curHaia, ¢ KakiuM JIMTHEHHBIM KOJIOM HE€ COJEP>KUT COCTAaBIISIFOIIMX C TAKTOBOM 4acTO-
TOM?

/ RZ omnononsapusiii / MUIIN / GuuMiynbcHbINH aOCOMIOTHBIN / OUUMITY/IbCHBIN OTHOCUTEIbHBIN /

5. Ha3zoBHUTE OCHOBHOE JIOCTOMHCTBO TE€XHOJIOTMM KOMMYTAIlMM MAKETOB B CETAX MEpeaaud JiaH-
HBIX

/ Manast 3a7iep>KKa CUrHaJjla / CTaOMIIBHOCTh COSIMHEHHS / BBICOKAs TIOMEXOYCTOWYMBOCTH / BBICO -
Kas 3arpy3ka KaHajioB /

6. Kakoe cBoiictBo IP- agpecoB obecreunBaeT BO3MOXKHOCTh OpPTaHU3AIlMH TJIOOAIBHBIX CeTei
nepeavn JaHHBIX

/ MepapXUUHOCTb / YHUKAIBHOCTD / IIM(PPOBOI (opMaT / MOCTOSHHBIN pazMep aapeca /

7. B MHOTOKaHaIBHBIX CUCTEMaX Iepeaun ¢ YaCTOTHBIM pa3JielIeHHEeM KaHAJIOB CHTHAJIBI BCEX Ka-
HaJIOB IIEPEJALOTCS. . .

/ OMTHOBPEMEHHO B OJIHOM TOJIOCE YacTOT / MOOYEPEMHO B OJHOM TMOJIOCE YacTOT / MOOUYEPENHO B
pasHBIX JUANa30Hax 4yacToT / OJJHOBPEMEHHO B pa3HBIX JMaNa30HaxX 4acToT /
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8. DTaoHHAas MOJENb B3aUMOJICHCTBUS OTKPBITHIX CUCTEM COEPKUT 7 ypoBHel. Kakue QpyHKINM
ATAJIOHHOW MOJIENIH BBITIOJHSIOTCS HA KaHAIBHOM YPOBHE: / OpraHu3alus U MPOBEICHUE CUTHAIOB MEXIY
NPUKIIAJHBIMU TIPOLIECCAMU

/ yripaBJIeHUE COSAMHEHUEM, YIIPABJICHUE OIMMOKaMH, CETEBOM CEPBUC / MapIIPyTU3AIlHs, apeca-
IIUsI, YCTAaHOBJIGHUE M OCBOOOXKICHHE BbI30BOB. CerMeHTHpOBaHUE M OObeAMHEHHE OJOKOB JaHHBIX /
YCTAaHOBJICHHE U TMOATBEP)KICHUE COENWHEHUHN. YmpapieHue omuOkaMu (IpoBepka UYETHOCTH WU
KOHTPOJIBHBIX CYyMM) /

9. Kanan TY umeert cieayrone OCHOBHbIE TapaMeTPhI:

/ Huamazon wactot: 0......5000 I'n, Conporusnenne nuanu: 120 Om / [lnanazon gactot: 100....
8000 I'm, Comporusnenue auHuM: 75 Om / Inanazon gactot: 300...... 3400 I'u, ConpOoTHUBICHUE JIMHUU:
600 Owm / lnanazon gactot: 800....1000 I'n, Conporusnenne muanm: 50 Om /

10. PaccTaBUTh CUTHAJIBI B TIOPSAJIKE HApACTAHUS CKOPOCTH TMepeaaBaeMoil HHGOpMaIINH:

/ dakc / TeneBuaeHue / paauosemanue / Tenedaxc / tenerpad /

11. Kakue noMexu xapakTepHsbl 1t cucteM cBsizu ¢ YPK?

/ Tenmoso# trym / [lepexomusie momexw / [IpoMeiniernsie momexu / Henuuelinbie momexu /

12. Henoctatku cucteM cBsa3u ¢ UPK

/ Boicokast croumocts / bonbie rabaputel / Huskas momexoycroitunBocts / Huskast ckopocTb
nepemayu /

13. OcHoBHoe cBolicTBO pereneparopa LCII:

/ yCUJIMBAeT CUTHAJ C HAKOIUIEHWEM IIYMOB / BOCCTaHaBIMBAeT (JOPMY CUTHAJIA C HAKOIUICHUEM
IIYMOB / BOCCTAHABJIMBAET CUTHAN 0€3 HAKOIUICHHUS IIIyMOB / YCHJIMBAET CUTHAN O€3 HAKOILJICHUS IIyMOB /

14. OcHoBHBIE cBOMCTBO cucteM cBsizu BPK: ...

/ Pa3znenenue curHanoB 1o 4actore / PazneneHue curHanoB mo BpeMeHu / Pa3nienenue curaaios
o xoxy / Pa3nenenve curuaiaoB mo ypoBHIO /

15. Kak pemaercs npo6iaeMa TaKToBOH CHHXpOoHHM3auuu B cucteme SDH?...

/ BBICOKOCTAOMJIBHBIM TeHEepaTop / pa3IuyHbIC KBAPIEBbIE T€HEPATOPHI C OMM3KUMH 4acTOTaMH /
TeHepaTopbl C KPATHBIMU YaCTOTaMH / TEHEPATOPhI ¢ IEPECTPOIMKOI YacTOThI /

16. HazoBuTEe MexaHU3MBI OCJIA0JICHHS CUTHAJIOB B CHMMETPUYHOM Kabere. ..

/ TloBepxHocTHbIN 3 dexT / Paccesnue Ha HeogHopoaHocTsx / 3nyuenue / PesonancHoe morio-
mexaue /

17. Ins vanéxHoU paboThl 1ukinoBoi cuaxponu3anuu L[CIT BakHBI ciemyronme CBOMCTBA CHUH-
XpocHTHaJa (BBIICIUTh HY)KHBIC):

/ AIUTENBHOCTh CHHXPOCUTHAJA / IIMPHHA CIIEKTpa CUHXPOCUTHAJA / YHUKAIBHOCTh CHHXPOCHT -
Haja / IepUOANIHOCTh CHHXPOCHUTHAJA /

18. YUeMy paBHa yacToTa TAKTOBON CHHXpOoHM3auuu B cucteme UKM- 30/32?

/512 k' /1024 xI'r / 2048 xI'11 / 4096 k[ /

19. OcHOBHOI M POBOI KaHAII UMEET CIICAYIOIINE OCHOBHBIC XapaKTePUCTHKH:

/ ckopocTh Tiepeaaun nHpopMalnuu 8 KOuT/c / ckopocTs nepenaun nHpopmaruu 16 k6ut/c / cKo-
pocTh nepenaun nHpopmanuu 32 KOUT/C /ckopocTh niepenaun uHpopmaru 64 Ko6ut/c /

20. HoctounnctBamu LICII cunxponHoi mudpoBoit nepapxuu SDH sBisitoTcst:

/ mpocToTa OOBEANHEHHS U Pa3beMHEHUS HU(POBBIX MOTOKOB / HU3Kash U30MPATENBHOCTD / TIPO-
CTOTa BBOJIa KOMIIOHEHTHBIX CUTHAJIOB / KAYECTBEHHOE YNPABJICHUE CIOKHBIMHU CETSIMH /

14.1.2. Tembl 0IPOCOB HA 3aHATHAX
YpoBHHU IIEpeiaun B CUCTEMAX JIEKTPOCBS3U
OcHOBHBIE XapaKTEPUCTUKN KaHala TOHAJIIbHOM YaCTOThI
Curnausl nmuHernHoro Tpakra LICIT
Komnanauposanue curnanos B LICIT
Bpewmennoii cniextp curnanos MKM-30
Jluneiinbie xkoapt B LICII

14.1.3. 3auér
Bomnpocsl, BBIHOCHMBIE Ha 3a4€T:
OCHOBHBIE TPHUHIMIIBI MMOCTPOCHHUS TEICKOMMYHUKAIMOHHBIX ceTtei (TC). DyHKIHOHAIBHBIC
npusHaku noctpoenust TC
OCHOBHBIE TIPUHITUITBI TTOCTPOCHHS TeaekoMMYyHUKaMOHHBIX cerer (TC). Mepapxudeckue npu-
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3HaKku nocrtpoenusa TC

CrangapTu3zanusi TeJIEKOMMYHUKAIMOHHBIX ceTel u cucteM. CeMuypoBHEBAsi MOZEIIb B3aUMO/IEH -
CTBUS OTKPBITBIX CUCTEM

CurHainsl 37€KTPOCBA3H. DHEpPreTHueckue, BpEMEHHbIE U CHEKTpalbHbIe XapaKTePUCTUKH Telle-
KOMMYHHUKAITUOHHBIX CUTHAJIOB

TenekoMMyHHUKAIIMOHHBIE CUTHAJIBL. XapaKTEPUCTUKU KaHAJIOB CBS3U JUIS IIepe/laul CUTHAJIOB

JIByXCTOpOHHSIsl mepeadya CUTHaNOB. [[ByXCTOpOHHSISI mepeadya C JABYXIPOBOJHBIM U YETHIPEX
MIPOBOJIHBIM OKOHYaHHEM.

Kanansl cBsizu. Kananel ToHanpHON 9acToThl, [{udpoBsie kanams

CucTembl CBsI3U C YaCTOTHBIM pasneieHueM kananos (UPK).

[Tomexu B aHANOTOBBIX cucTeMax nepenaun. Kimaccuduxamms momex

Ocob6ennoctu octpoerus mudpoBbix cuctem nepemayun (L[CIT). O6o0menHas CTpyKTypHas cxe-
Mma [ICII

®opmupoBaHue UPPOBBIX CUTHAIOB: IUCKpPETH3alusl, KBAHTOBaHKE, KoaupoBaHue. Jlekoaupona-
HUE CUTHAJIOB

Komnanauposanue B iudpoBbIx cucreMax nepenadd. OO1ue nonoxxeHus

KomnananpoBanue curnanoB. HenuueliHoe KOMITaHIUPOBaHUE

Jluneiinbie komapl. OMHOMONSAPHBIC, OUTIONSIPHBIE KOMBI, (MOAM(PHUITMPOBAHHBIC) KOIBI C YepeIoBa-
HUEM TIOJSIPHOCTH, OJIOUHBIC KOJIBI

CrpykrypHas cxema okoHeuHou ctanuuu L[CII.

[TpenmytecTBa HU(POBBIX METOIOB TEPEAAUH.

W3mepenne konnyecTBa UHGOpMaLnu B HUGPOBLIX CUCTEMAX.

[Tpunuune! cuaxponuzauuu B [{CII

Cunxponu3zanus B upoBbIX cUCTEMaxX nepenadn. TakToBas CHHXpOHHU3AIUs

CunxpoHu3aius B uGpOBEIX cUCTeMax nepenadu. [{ukiioBas CHHXpOHU3AIHS

®opmupoBanue rpynnoBbix curHasioB B L{CII. MckakeHus CUTHAJIOB B TMHEHHOM TPaKTe

[IymbI AMCKpETU3alH, IITyMbl KBAHTOBAHHS B IU(PPOBBIX CHCTEMaXx Mepeaadn

O6bennuenne nudpoBbIX MOTOKOB. CorllacoBaHUE CKOPOCTEH

[{udpoBsie cucTeMBI NIepeauu IITU3NOXPOHHON HepapXuu

[{udpoBbie cuCTEMBI TTepeauu CUHXPOHHON UEpapXuHu

OcHoBHOE 000pynOBaHKE TpaHCTIOPTHBIX ceTeit SDH

CnocoObl KOMMYTallMU B cUCTeMax nepeaayn. KomMmyTaius kaHanioB

KommyTanus nakeToB B cUCTEMax mepeaadn

JIuHUM CBSI3M HA CHMMETPHUYHBIX Kabemsx

BonokoHHO-ONITUYECKHUE JIMHUH CBSI3U

Anpecanus, [P, MAC

JlokanbpHBIC BEIYMCITUTEIBHBIC CETH Ha Xabax

JlokanbHbIE BEIUMCIUTEIbHBIE CETH HA KOMMYTaTOpax

JlokanbpHBIC BEIYMCITUTEIBHBIC CETH HA KOMMYTaTOPax

MapipyTtu3zanus B CeTSx nepeaayn JaHHBIX.

14.1.4. Tembl KOHTPOJILHBIX padoT
Lludpossie cucTemsl neperadn

14.1.5. Tembl 1a00paTOpHBIX padoT
UccnenoBanue cuctemsl cBsi3u ¢ AUM
HccnenoBanne cuctemsl cBsa3u ¢ MKM

14.1.6. MeTonn4eckue peKoMeHAalNU
B kxauecTBe BHEAYIUTOPHBIX 3aHATHI INIAHUPYETCS IPOBOJUTH BCTPEYH C BELYIIMMHU COTPYAHUKA-
MU KpYIHEHIIUX HAy4HO-IIPOU3BOJACTBEHHBIX Ipeanpusatuil . Tomcka, Takux kak HII® Mukpan, HIIL]
[Tomroc u np.

14.2. Tpeﬁ()BaHI/Iﬂ K OIICHOYHBIM MaTepuajgam AJd JUll ¢ OrPpaHHYC€HHBIMHA BO3MOKHOCTAMU
3A0POBbH U HHBAJIUI0B
I[JISI JiI) ¢ OrpaHM4YCHHBIMH BO3MOXHOCTAMU 30POBbA U MHBAJIUAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OICHOYHBIC MAaTCPHaAJIbI, IICPCUCHDb KOTOPLIX YKAa3aH B Ta6J'II/II_Ie 14.
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Ta6mx1ua 14 — I[OHOJIHI/ITGJIBHLIG MaTCpuajibl OLUCHUBAHUSA IJId JIUL C OrPpaHUYCHHBIMU BO3MOXKHOCTAMU

3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu
00y4arommxcs

Bup! JONOTHATEBHBIX OIEHOYHBIX
MaTepuaioB

@®opMBI KOHTPOJISL U OI[CHKH
pe3yabTaTOB 00yUCHUS

C napyueHusMu
ciyxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOThI

[IpenMy111eCTBEHHO MMChMEHHAs
IIPOBEPKa

C HapymeHHIMHU
3peHus

CobecenoBanue 1Mo BOIpOcaM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKa
(MHIUBUYaTbHO)

C napyueHusmMu
OIIOPHO-
JIBUTATEITLHOTO
armapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE PA0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE PabOThI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_[eCTBCHHO JAUCTaHIIMOHHBbIMHA
METOAAMU

C orpaHUYEHUSIMH I10
00LIEMETUIIMHCKUM
MOKA3aHUSIM

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI, YCTHBIE OTBETHI

[IpenmyriecTBEHHO TPOBEPKA
METOJIaMU UCXOs U3 COCTOSIHUS
o0ydJaromierocst HA MOMEHT ITPOBEPKHU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIML C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis M ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJTUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM IPUPTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

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

- IIPEJOCTABIICHUE 3a/laHUs C UCTIOJIb30BAaHUEM CYPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TaKUX 00y4aroIuXcs peycMaTpuBaeTCsl JOCTYII -
Has popmMa mpeoCTaBICHHS OTBETOB HA 3a/1aHUs, @ IMEHHO:

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- HabOp OTBETOB C UCIOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTAaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIHJIOB IO JUCUUIUIMHE TPEIyCMaTPUBACT MPEAoCTaBIeHne HHpopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS M BOCIPUATHS HH(POpMALIUK:

JL1s1 i1 ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O TIOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList JiM1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOIO IOKYMEHTA;

- B Me4aTHOU (opme.

JLst M1 ¢ HapyLIeHUsIMY OIIOPHO-ABUTaTeJILHOIO0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

ITpu HEoOXomUMOCTH /TS JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUIOB IpOILIE-
Jypa OILICHUBAHUSI PE3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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