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1. leau u 3a1a4u AUCHUILITHHBI

1.1. Hean aucuMninHbI
OOyueHue  OCHOBaM  IIPOCKTUPOBAHUS  TPOBOJHBIX U OECIPOBOIHBIX
TEJIEKOMMYHHUKAITMOHHBIX CETEH, KIIMEHT-CEPBEPHBIX CUCTEM.

1.2. 3agaum TUCHUIIINHBI
— B pesynbrare uzydeHus IUCHMUIUITMHBI CTYICHTHI JOJIKHBI;
— OcBouTtb 0a30BbIC MMOHATHS TEOPUH HHPOPMAITUH;
— YMeTh OCYHIECTBISATh pacueT W MNPOEKTHUPOBAHHE TEICKOMMYHHUKAIIMOHHBIX

—  YMETb OCYILIECTBIATh PACYeT U IPOCKTUPOBAHUE KIIMEHT-CEPBEPHBIX CUCTEM;
— 3HaTbh OCHOBHBIE ITPOTOKOJIbI paOOTHI COBPEMEHHBIX CETEM;

— YMeTb pa3zpabarsiBaTh MPOTOKOJIBI HH(GOPMAIIMOHHOTO B3aUMOCHCTBHS;

— Peanu3oBbIBaTh pacnpeeaeHHbIE U KIIACTEPHBIE BEIYUCIUTEIBHBIE CUCTEMBIL;

2. Mecto mucuuniinHbl B cTpykrype OOII

Hucuumnna «MHbopmanmonusie cetd u  TenekommyHukamum» (b1.B.O.12)
OTHOCHUTCS K BApUAaTUBHOM YacTH MPO(eCCUOHANBHOTO LMK 0043aTeIbHbIX TUCIUIUIMH.

[TpenmecTBylOMMY  TUCUUIUIMHAMH, (OPMUPYIOLIMMH  HadaJlbHbIE 3HAHMS,
ABIIAIOTCS CIEAYIOIINE JWCLMIUIMHBL: BplUKMCIUTENBbHBIE MAIWHBI, CUCTEMBI U CETH,
DJEKTPOTEXHUKA U IIEKTPOHUKA.

[Tocnenyromumu JUCLUIUITMHAMUI SBIISIFOTCSL: ABTOMaTH3UPOBAaHHbIE
MH(OPMALIMOHHO-YIIPABIIAIOIINE CUCTEMBI.

3. TpeOoBaHus K pe3yJibTaTaM OCBOCHMA IMCHUIINHBI

[Tpouecc wu3ydyeHHs] IOUCHMIUIMHBI HampaBieH Ha (POPMHUPOBAHHE CIIEAYIOLIUX
KOMIIETEH LI

— OIIK-6 cnocoOHOCTBIO OCYIIECTBIIATh MOUCK, XpaHEHUE, 00OpabOTKy M aHau3
nH(GOPMAIIUU U3 PA3TUYHBIX UCTOUHUKOB M 0a3 JaHHBIX, MPEACTABIATh €€ B TpeOyeMoM
dbopmare ¢ UCTIOIB30BaHHEM WH()OPMAIIMOHHBIX, KOMITBIOTEPHBIX M CETEBBIX TEXHOJIOTHH;

— OIIK-9 cnocoOHOCTBIO UCITOJIB30BATh HABBIKK Pa0OTHI ¢ KOMIIBIOTEPOM, BIAIETh
MeTromaMu  MH(GOPMAITMOHHBIX  TEXHOJOTHM, COOJIIOMaTh OCHOBHBIC  TpeOOBaHUS
nH(}OpPMAITMOHHON 0€30TIaCHOCTH;

— TIK-8 roTOBHOCTBIO K BHEIPEHUIO PE3YJIBTATOB Pa3pabOTOK CPEICTB U CUCTEM
aBTOMATHU3AIMH U YIIPABICHUS B IPOU3BOJICTBO;

— TIK-9 cnocoOHOCThIO MPOBOAUTH TEXHUUECKOE OCHAIEHUE Pabo4yuX MECT U
pa3MelleHre TEXHOIOTHYECKOro 000pyI0BaHus;

B pesynbrare n3ydeHust JUCIUILIMHBI CTYIEHT JOJKEH:

— 3HATh OCHOBHBIC JTalbl pPa3pabOTKU BBIYUCIUTENIbHBIX CETEeH, OCHOBHbBIE
YCTpOIICTBA U MPOTOKOJIBI,  TEOPETUYECKHE  OCHOBBI  APXUTEKTYpHOH U
CUCTEMOTEXHUYECKOM OpraHu3alliid BBIYMCIUTEIBHBIX CETEH, IOCTPOCHUE CETEBbIX
MPOTOKOJIOB, QJTOPUTMBl MapIIpyTHU3alMi ba3oBbie MOHATHS Teopur HH(MOpMaIy,
0000IIEHHYIO CTPYKTYPHYIO CXEMY CHUCTEMBI nepenaur nHhopMaluu, aHajaoro-mudposoe
npeoOpa3oBaHue, OCHOBHBIC BUBI MOAYJISLIUN/MAaHUTTYISIIIANA, BUIBI CII0)KHONH MOJYJISITUH
(QPSK, QAM), Meronabl KOAMPOBAHUSA U AJITOPUTMBI CKaTUs WHOOpPMAIUU, OCHOBBI
TEOpUU TIOMEXOYCTOMYMBOTO  KOAWPOBAHMS, METOABl MHOXECTBEHHOTO JIOCTYIIA.
OcHoBHBIE TIpeoOpa3oBaHUSl CUTHajJa B CHUCTeMe Mepeaadn HHPOPMAIHUU, CTPYKTYPY
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COBPEMEHHBIX MPOBOAHBIX U OECHPOBOJHBIX CHCTEM Nepefadyd MH(POpPMALUU, YCIOBHS
pacIpOCTpaHEHMs] CUTHAjJa B 3aBUCUMOCTHM OT YAaCTOTHOIO JWAIa3oHa, TEOPETUYECKHUE
CBEJIEHUS O CKOPOCTU pacHpoCTpaHeHUs MHPOpPMALMK OT Pa3IudHbIX (GAaKTOpOB (YPOBEHD
IIyma, IojiIoca CUrHajia v T.In.).

— YyMeTb BbIOUpaTh, KOMIUIEKCHPOBATh, S3KCILUTyaTUPOBaTb U pPa3pabaThIBaTh
OpPOrpaMMHO-aIlIapaTHble ~ CPEACTBA B CO3/aBAEMBIX  BBIYMCIMTEIBHBIX U
MH(GOPMAIIMOHHBIX CHCTEMaX, W CETEBbIX CTPYKTypax. aHaJu3WpOBaTh U TOHHUMATh
CTPYKTYPHYIO CXEMy CHCTEMBbI TIepenaun HWHGOPMAIU, OCYIIECTBISATh pacueT M
IIPOCKTUPOBAHUE  TEJIEKOMMYHHUKALlMOHHBIX  CETEM  HAa  CTPYKTYpHOM  YpPOBHE,
pa3padarbiBaTh OTJEIIbHBIE IIPOTPaMMHO-aNIapaTHbIe MOJYJIH TUTSL
TEJIEKOMMYHUKALIMOHHBIX CHCTEM, HCIIONb3yd COBPEMEHHBIE YCTpOIICTBA 0OpabOTKH
uHpopmaruu u crnenuanuzupoBanubie CAIIP. ananusupoBaTh Tex3ajaHue Ha MpeaIMET
BOBMO)XHOCTH ~ €r0  peajJd3alud, BbIOOp THIIA KaHaja CBS3H, OCYLIECTBISTH
IPOEKTUPOBAHNE, MOACIUPOBAHUE U PACUET CHCTEMBI CBSI3H, BBIIOJIHATH 3KCIIEPUMEHTHI
10 IPOBEPKE pabOTOCIIOCOOHOCTU CUCTEMBI CBSI3H.

— BJaJeTh HaBbIKaMU 1010Opa HEOOXOAMMOIO CETEBOro  00OpyHOBaHUS,
HaBbIKAMU KOH(UT'YpPUPOBAHMS JOKAJIBHBIX CETEH, peajiu3alil CETEBbIX MPOTOKOJIOB C
ITIOMOIIBIO IIPOTPAMMHBIX CPEICTB HABBIKAMHM AHAJIN3a COBPEMEHHBIX CHUCTEM NEPENAYn
nH(pOpMaIMK HAa YPOBHE CTPYKTYPHOUM CXEMBbI, HABBIKAMU MOJIETUPOBAHUS U pa3pabOTKu
OTHENbHBIX MOAYJIEH TEJEKOMMYHHUKAIIMOHBIX CUCTEM (KOAMPOBaHUA, OOpPabOTKH),
HaBbIKAMHM BbIOOpa ¥ OOOCHOBAaHMSI NPOEKTHOIO pEIICHHWS Ha OCHOBE TEX3aJaHMs,
coBpeMeHHbIMU CAIIP m mporpamMMHOro-anmaparHbIMA KOMIUIEKCAMH Ul PEeaIu3aluu
CUCTEMBI CBSI3U, HABBIKAMU BBINOJHEHUS SKCIIEPUMEHTOB IO OLIEHKE PabOTOCIIOCOOHOCTH
CUCTEMBI CBSI3H

4. O0beM TUCUMILIMHBI U BUABI Y4e0HOH padoThI
OOmasi TpPyIOEMKOCTh AUCUUIUIMHBI COCTABIS€T S5 3a4€THBIX EIUHULBI H
npeacTaBieHa B Tabmure 4.1.
Tabnuma 4.1 — Tpyn0eMKOCTb TUCITUTIIIMHBI

No Busr yaeOHOM nesTenbHOCTH S cemecTtp Bcero Ennnaniel
1 Jlexuuu 20 20 JacoB
2  JlabGopaTtopHbI€ 3aHATHUSA 34 34 4acoB
3  Bcero aymuTopHbIX 3aHATHIA 54 54 4acoB
4 VI3 HUX B MHTEPAKTUBHOU opme 12 12 4acoB
5 CawmocrosarensHas pabota 90 90 4acoB
6  Bcero (6e3 sx3amena) 144 144 4acoB
7 TlomroroBka W ciaya dK3aMeHa 36 36 JacoB
8  OOmas Tpy10eMKOCTh 180 180 4acoB
S) 5 3.E

5. ConeprkaHue TUCHMILIIMHBI

5.1. Pa3aenanl AMCHMILIMHLI M BUABI 3aHATHI
Paznenpl qucUIIMHBL ¥ BUBI 3aHATHAN MPUBEICHBI B TadmuIe 5.1.

CornacoeaHa Ha noptane Ne 443 4



Tabnuia 5.1 — Pa3gesnsl IUCHUIUIAHBI Y BUIIBI 3aHITUIA

Jlabop Camoc Beero dopmupyem
aTopH yacoB
Jlexm TOSITEN 1305
Ne ' HazBanus pa3znenoB IyCHUATUIAHBI bIC (Ge3
bHast KOMITIETEHIIA
pabor PK3aMe
paborta u
BI Ha)
1 ®usmyeckue NPUHIUIIBI TOCTPOCHUS 8 18 44 70 OIIK-6,
CHUCTEM TEIICKOMMYHUKAIIUN U CETEH. OIIK-9, TIK-
8
2 becnpoBonHbIe CUCTEMBI MEpEIavH 2 4 8 14 OIIK-6,
UH(pOPMALIIH. OIIK-9, TIK-
8, I1K-9
3 Knaccudwukanus ceTeit 1 MOIeNb UX 2 0 2 4 OIIK-6,
B3aNMOJIEICTBHSI. OIIK-9
4 JlokaJbHBIE BEIYUCIUTEILHBIE CETH. 4 8 26 38 OIIK-6,
OIIK-9, TIK-
8, IIK-9
5 I'moGanbHbBIE BEIYUCIUTEIBHBIE CETH. 4 4 10 18 OIIK-6,
OIIK-9, TIK-
8, IIK-9
Hroro 20 34 90 144

5.2. Conepxanue pa3aesioB JUCHUUIIMHBI (110 JIEKIHIM)
ConeprxkaHue pa3aeiaoB JUCIUILINH (TI0 JISKITHUSAM) MPUBEACHO B Tadiuie 5.2.
Tabmuna 5.2 - Coxgepskanue pasaeaoB JUCHUTUIAH (10 JCKIIHIM)

dopmup

Tpyno yeMBbIE

eMKOC
Th
(uac.)

ConeprxaHue pa3aenos

HaszBanus paznenos
JUCHUTUINHEBI IO JIESKIUSIM

KOMIICTC
HIOIUHU

5 cemectp
OIIK-6,
OIIK-9,
[1K-8

[TonsTHS CUTHANA, €T0 CIIEKTP. 8
CBs13b MOJIOCHI IPOITYCKaHUs U
CKOPOCTH Tepeiadun
uHopmanuu. O6001IeHHAS
CTPYKTypa CHUCTEMBI CBSI3H.
IToHsiTME IPOBOJHBIX U
OECITPOBOIHBIX CUCTEM. 3aueM
HY>KHa MomyJsiiusi. Bupl
aHanoroBoi Moxayisiuu (AM,
UM, ®M). lludposas
MaHUITYJISIIAS, TIOHSTHE
koMmIuIekcHoro curaana (BPSK,
QPSK, QAM). XapakTepucTUKU

1 ®wusuyeckue NPUHIUIIBI
MMOCTPOEHUS CUCTEM
TEJICKOMMYHUKAIIUN U CETEM.
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MIPOBOJIHBIX JINHUM.
CIyTHHKOBBIE KaHAJIbI.
PannokaHnamnsl 1 COTOBBIE
cUCTeMbI CBsI3U. ONTHYECKHE U
nH(paKpacHbBIC JIMHUH CBSI3U.
BrnusiHne nomex Ha cucteMy
nepenayn nHpopMaruu. Buasr
nryma, crocoObl 0OpHOBI.
CrocoObl KOHTPOJIS
MPaBUILHOCTH HH(POPMAIIUH.
KoppekTrupyromme Koabl, KOAbI
Xosmmunra, Puna-CoaomoHa.
CxpamOaunr. KonmnyecTBo
uHMOpPMAIIHU U SHTPOTIHSL.
AJITOPUTMBI CKaTHUsI JAHHBIX, KOJ
Jlemniena-3uBa. B3anmocss3b
CKOPOCTH Tepenadn
uH(pOpMaIH, TOJI0CHI
MPOMYCKAHUS U IIyMa.
MHOX€ECTBEHHBIN TOCTYII
(4acToTHOE, BpEMEHHOE, KOIOBOE
pasziefieHue KaHajoB),
texHonorusi OFDM.

2 becnpoBomHbIE CUCTEMBI
nepenadu uHGopmaIuu.

[IpyuHLMIBI TOCTPOCHUS
COBPEMEHHBIX O€CIPOBOIHBIX
CUCTEM Tiepesiauu uHpopmaImm.
Mopnemsl. Pactipenenenue
YaCTOTHBIX JUANA30HOB.
[IpuHIUIIBI TOCTPOEHUS
paguoOpENCUHbIX JIMHUHN CBSI3H.
[IpuHLIMIIBI OpTaHU3ALMY CETEN
COTOBOM cBs3U. ba3oBas cTanuus,
30Ha NOKpbITHS. [oKkoNeHN
COTOBBIX ceTei, [IpruHIMIBI
poymuHra. Cuctemsl mo0anbHON
HaBUTAI[UU, BUJIBI,
KJ1accu(uKaIms CuCTeM
HaBUTaIlMU, CUCTEM CITyTHHUKOBOM
cBs3u. CTpyKTypa CUCTEMBI
r7100aTbHOM HABUTAIIHH.
[IpuHLIMTBI OTIpEAeIeHUs
KOOpPJIMHAT.

OIIK-6,
I1K-8,
[1K-9

3 Kuaccuduxkamus cereit u
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OJTHOPAHTOBbIE U KIINEHT-CEPBED.
Tonosioruu cerer. YpoBHU U
npoToKoJibl Moaenu OSI.

JIoKanbHBIE BHIYMCIUTEIILHBIC
CCTH.

DOU3NYECKUN YPOBEHD

BBIUMCIINTEILHBIX ceTell. MeToIb!

nocryna. Jlyriekc u
nosynymseke. Pusndeckoe
KOJMPOBAHMUE,
CaMOCHUHXPOHU3HPYIOIIUECS
Kozbl, MaHuecTepckoe
konupoBanue, MLT3, 2B1Q.
BBICOKOCKOPOCTHBIE JTOKaIbHBIE
cetu. Texnonorus Ethernet,
ucTopus BO3HUKHOBeHUs. Kap
Ethernet. Buras napa,
pazHoBuaHOCTH. 100 Mbit
Ethernet, mpuHIMIIBI paOOTHI.
Gigabit Ethernet, npuHuumnel
paboTsl. [anpHeliee pa3BuTue
texHonoruu Ethernet. @yHkuun
CETEBOT'0 M TPAHCIIOPTHOIO
ypoBHe#. [Ipotokonsr TCP/IP.
[Iporokonsl ypoBHen. [P-aapec,
Joruyeckas u pusnyeckas
aapecanus. Macka noaceru.
[IpoexTupoBaHue JTOKATbHBIX
CETEH.

4  OIIK-6,
OIIK-9,
[1K-8,
[1K-9

I'moGanbHbIe BEIYMCIIUTEIBHBIC
CCTH.

AJITOpUTMBI MAPLIPYTU3ALIUH.
Anpecanus B Internet.
[mobGanbHas U TOKaIbHAS
Mapuipytuszanusa. BupryaibHbie
cetu. Kitaccuduxanus ceTeBbIx
YCTPOUCTB (KOMMYTATOPHI,
MapuIpyTU3aTOPhI, ONTUYECKUE
yCTpoOiicTBa), HYHKIINH,
npuMeHenue. CTpykrypa u
MH(OPMAIIMOHHBIE YCITYyTH
TEPPUTOPUAIIBHBIX CETEH.
[TpoTokomnsl (aitroBoro oomMeHa,
AJIEKTPOHHOM TTOYTHI,
JTMCTAHIIMOHHOTO YIIPABJICHHUSI.

4  OIIK-6,
OIIK-9,
[1K-8,
[1K-9

Htoro

20
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(mpenpinymmMu) U obecrieunBaeMbIMU (TTOCIEIYIONMMHU) TUCITUTIIMHAMY TIPEICTABICHBI
B Tabiuiie 5.3.

Tabnuna 5.3 - Pa3aensl IUCHUIUIMHBI U MEXKIUCITUTIIIMHAPHBIC CBSA3H

Ne pa3nenoB gaHHOW THCUUILIAHBI, JUTSA
KOTOPBIX HEOOXOAMMO U3yUEHUE

No HaumenoBauue TUCHUATIIIAH 06eCHqu/IBaI'OHII/IX 1 00€eCIIeYnBaEMBIX
AUCHUITIIINH
1 2 3 4 5

[IpenmiecTByrOmME JUCIUIIIINHBI

1 BruncautensHbIC MalIMHBI,

+ + +
CHUCTEMBI U CETH
2 DneKTpOTEeXHUKA U AIEKTPOHUKA + +
[Tocnenyromuye TUCUUTUIMHBI
1 AsromaTu3upoBaHHbIE
UH(OPMAIIMOHHO-YTIPABIISIONINE + + +

CHCTCMBI

5.4. CoorBercTBHE KOMIIeTeHIUH, GOpMHUPYyeMbIX IPH W3YYEeHUH TUCUMILUINHBI, U
BH/I0B 3aHATHI
CooTBeTcTBUE KOMIIETEHIIUNA, POPMUPYEMBIX TPU U3YUEHUH TUCUUILIMHBI, U BUIOB
3aHATHI NpeAcTaBiIeHo B Tadnuie 5.4
Tabnmuma 5. 4 — CoOTBETCTBME KOMIETEHUMN M BUIOB 3aHATUH, (HOPMHUPYEMBIX MpU
W3YYEHUH TUCHUTLIUHBI

Bunp! 3ansatuil
Komneren

JlaGoparopabl CaMoOCTOSATEID DopMbI KOHTPOJIS
807071 Jlexuun parop

€ 3aHATUs Has paboTa

OIIK-6 + + + KonTtponbHas padora,
3amuTa otyeTa, OTYET 110
naboparopHoii paboTe,
KommnoneHnt
CBOEBpeMeHHOCTH, Ompoc
Ha 3aHATUAX

OITK-9 + + + KonTposnbhas pabdora,
3amnuTa otueTa, OTYET 110
naboparopHoii paboTe,
KomrmionenT
cBOeBpeMeHHOCTH, Omnpoc
Ha 3aHATHIX
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I1K-8 + + + KonTposnbhas pabdora,
3ammra otyera, OTYET 11O
n1abopaTropHoi padoTe,
KommioneHT
cBOE€BpeMeHHOCTH, Onpoc
Ha 3aHATHIX

ITK-9 + + + KontponpHas padoTa,
3ammTa otuera, OTYET 110
nabopaTtopHoii pabore,
KomnoneHnt
cBOEBpeMeHHOCTH, Ompoc
Ha 3aHATHUAX

6. UaTepakTHBHBIE MEeTOABI M (POPMbI OPraHU3ALUN 00yYeHHS
TexHONMOTHMH HMHTEPAKTHUBHOTO OOy4YeHUsS MpU pa3HbIX (GopMax 3aHITHIA B yacax
npuBeIeHbI B Ta0uIE 6.1
Tabmuna 6.1 — TexHOMOTMM WHTEPAKTUBHOTO OOyUEHHUsS MPHU pa3HBIX (popmax 3aHITHN B
yacax

HNHTtepakTn
NHTEepaKTUBHbBIC
MeTtonapl BHBIC Bcero
J1a00paTOpHBIC 3aHATHS
JIEKIIUHU

Mo3roBoii mwrypm

IT-meTonn! 6 2 8
Hroro 10 2 12

7. JIaGopaToOpHBbIA NPAKTUKYM
Copeprxanue 1abopaTopHbIX pabOT npuBeAeHO B Tadiumie 7.1.
Tabnuna 7. 1 — Conepxanue 1a00paTopHbIX padoOT

dopmup
Tpyno
yeMble
ConeprxaHue 1abOpaTOpHBIX ~ €MKOC
Ne Haspanus paznenos
pabor Th
KOMIIETE
(uac.)
HIIUU
5 cemectp

1 ®usuyeckue NPUHIUIIBI HccnenoBanus CIEKTPOB 4 OIIK-6,
IIOCTPOECHUSI CUCTEM aMIUTATYJHO-UMITYJIbCHOU U OIIK-9
TEJICKOMMYHUKALUA U CETEH.  IMHUPOTHO-UMITYJIbCHON

MOJYJISILIUU.

2 OusznyuecKue MPUHIIAITHI YacroTHo-(azoBass MOTYIAIUA U 4  OIIK-6,
IIOCTPOCHUS CUCTEM JEMOIYJIALYSA. OIIK-9
TEJIEKOMMYHUKALIUN U CETEH.

3 @OusnuecKue MPUHIIAITHI [ToMexo3amumarommye Koabl 1 4  OIIK-6,
MIOCTPOEHUS CUCTEM MEXaHU3MbI H30BITOUHOCTH. OIIK-9,
TEJIEKOMMYHUKALMIA U CETEH. [1K-8

CornacoeaHa Ha noptane Ne 443 9



4  duznyeckue MPUHITUIIBI MHoOrokatajabHbIE CUCTEMBI 6  OIIK-6,
MOCTPOEHUS CUCTEM nepeaadr JaHHbIX. OIIK-9,
TEJICKOMMYHUKALIUN U CETEM. [1K-8

5 becnpoBoaHbIE CUCTEMBI JInnelHoe npeackazaHue npu 4 OIIK-6,
nepenayu HHPOpPMaIHH. aHaJIU3€ PEYEBOI0 CUTHAJIA. OIIK-9,

[1K-8

6 JloxanbHble BeIuMCIUTENbHBIE |P-ceTn u MapiipyTusarmsi. 4  OIIK-6,

CETH. OIIK-9,
I1K-8,
I1K-9

7 JlokanpHble BEIUMCIUTENbHBIE CHcTEMa JOMEHHBIX UMEH. 4 OIIK-6,

CETH. OIIK-9,
[1K-8,
I1K-9
8 TI'mobGaynbHBIC BRIUUCIUTEIIbHBIC ODJICKTPOHHAS IOYTA. 4  OIIK-6,
CETH. OIIK-9,
[1K-8,
[1K-9
Htoro 34
8. IlpakTnyeckue 3aHATHS
He npenycmorpeno PYII

9. CamocrosiTesibHasA padoTa
Bunapl caMocToATenbsHON paboThl, TPYAOEMKOCTh M (POPMUPYEMBIE KOMIIETCHIIMH
npencTaBieHbl B Tadbmuue 9.1.

Tabmuma 9.1 - Buasl caMOCTOSTENbHOM palOThl, TPYAOEMKOCTb U (HOpPMHpyEMbIE
KOMIIETECHIINH
Tpyn ®opmup
Buer OEMK yEeMbIE
No  HaszBanus paznenoB = caMOCTOATENBHOM  OCTh DopMBbI KOHTPOJIA
paboThI KOMIIETE
(yac.) HIUHU
5 cemectp
1 BecnpoBoaHbie [TpopaboTka 2 OIIK-6, Ompoc Ha 3aHATHIX
CHUCTEMBI IEPEIAUYN  JIEKIIMOHHOTO [1K-8,
uHbOpMaIIHH. Marepuana IK-9
2 ®dusuueckue [IpopaboTtka 8 OIIK-6, Ompoc Ha 3aHATHSX,
MIPUHITUTIBI JIEKIIUOHHOTO OIIK-9, KontpomnbHas pabora
IIOCTPOCHUS CUCTEM  Marepuaia I1K-8
TEJICKOMMYHUKALUN
Y CETEM.
3 ImobGanbHbIE [IpopaboTka 4  OIIK-6, Omnpoc Ha 3aHATHSX,
BBIUMCJINTEJILHBIC JICKIIMOHHOTO OIIK-9, Oryer no
CornacoBaHa Ha noprane Ne 443 10



CETH. Marepuasa IIK-8, naGoparopHoii
IIK-9  paGote
4 JlokanbHbIC [IpopaboTka OIIK-6, Ompoc Ha 3aHATHSX,
BBEIUUCIIATEILHEIE JICKIITMOHHOTO OIIK-9, Oruer o
CETH. Marepuana [1K-8, maGopatopHoit
[IK-9  pabore, KouTponsHas
pabora
5 Kiaccudukanus [TpopaboTtka OIIK-6, Ompoc Ha 3aHITHIX
CETEeN U MOJAENb UX  JICKIHOHHOTO OIIK-9
B3aUMOJICICTBHUSI. marepualia
6 JlokaibHbIe Odopmienue 0T4eTOB OIIK-6, Oruer mo
BBIYHCIIUTEIIbHBIE 10 JIaDOPaTOPHBIM OIIK-9, nmaGopaTtopHoi
CETH. pabotam IIK-8, pabote, KommoneHT
[IK-9  cBoeBpemMeHHOCTH,
3ammuTa oTyera
7  ®dusnyeckue OdopmiieHre 0TYETOB OIIK-6, Oruer no
MPUHLIHTIBI 10 JIabOpaTOPHBIM OIIK-9, nabopatopHoii
MOCTPOEHHUS CUCTEM paboTam I[IK-8  pa6ote, KommoneHT
TEJICKOMMYHUKAIIUA CBOEBPEMEHHOCTH,
U CETEH. 3ammuTa oTyera
8 ®dusuueckue OdopmiieHre 0TYETOB OIIK-6, Oruer no
IIPUHLIATIBI 10 JIaDOpaTOPHBIM OIIK-9, maGopatopHO¥
MOCTPOEHUS CUCTEM  paboTam I[IK-8  pa6ote, KommoneHT
TEJICKOMMYHHUKAITHHA CBOEBPEMEHHOCTH,
U CETEM. 3ammura oT4era
9 ®wusuueckue OdopmieHue 0T4eTOB OIIK-6, Oruer mo
IIPUHLIATIBI 10 JIabOpaTOPHBIM OIIK-9 maGopatopHoit
MOCTPOCHHS cUCTeM  paboTam pabore, KommoneHT
TEJICKOMMYHUKAIIHIA CBOEBPEMEHHOCTH,
U CETEM. 3ammuTa oTyera
10 ®wusuueckue OdopmiieHre 0TYETOB OIIK-6, Ompoc Ha 3aHITHSIX,
MPUHLIUTIBI 10 JIabOpaTOPHBIM OIIK-9 Oruer no
MOCTPOCHHUSI CUCTEM  paboTam naboparopHoOn
TEJICKOMMYHUKALUN pabore, KommnoneHT
Y CETEN. CBOEBPEMEHHOCTH,
3ammuTa oTyera
11 BecnpoBoaHsbie OdopmiieHre 0TYETOB OIIK-6, Oruer mo
CUCTEMBI Ilepefiaud 1o JJabopaToOpHBIM OIIK-9, naGoparopHoii
uH(pOpMaLIH. paboram [IK-8  paborte, Komnonent
CBOEBPEMEHHOCTH,
3ammura oTyera
12 TnobGanbHble OdopmiieHre 0TYETOB OIIK-6, Oruer no
BBIYHCIIUTENbHBIE 10 JIabOpaTOPHBIM OIIK-9, nabopatopHoii
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CETH. pabotam IIK-8, pabote, KommoneHT
I[IK-9  cBoeBpeMeHHOCTH,
3ammra oTyeTa
13 JlokanbHble Odopmienue otuetoB . 6 OIIK-6, Otuer no
BBIUHCIIUTEIbHBIC 1o 1ab0opaToOpHBIM OIIK-9, maGopatopHoit
CETH. pabotam [IK-8, pabote, Kommonent
[IK-9  cBOEeBpeMEHHOCTH,
3amura oTyera
14 [ToaroroBka k 36 DKk3ameH
IK3aMEHY
15 ®usuueckue [ToarotoBka k 12 OIIK-6, KontpombsHas pabora
IIPUHIUIIBI KOHTPOJIBHBIM OIIK-9
MOCTPOCHUS CHCTEM  paboTam
TEJIEKOMMYHHUKAIIAN
U CETEM.
Bcero (6e3 sk3ameHa) 90
16 IloaroroBka K KOHTPOJIBHBIM paboTam 10 OIIK-6, KoutponbHas pabora
OIIK-9
Htoro 126
10. KypcoBasi padora
He nmpenycmorpeno PYII

11. PeiiTuHroBasi cucremMa JJis1 OlCHKHU YCIIeBAEMOCTH CTYACHTOB

11.1. babHBIE OLIEHKHU JIl 3JIEMEHTOB KOHTPOJIS
Tabnuna 11.1 — banbHbIe OIIEHKH J1 3JIEMEHTOB KOHTPOJIS

CornacoeaHa Ha noptane Ne
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MakcumanbHbli  MakcumalnbHbI = MakcUMaJIbHBIN
OneMeHThl yueOHo ~ Oamn Ha l-yro | Oann 3a mepuoxa =~ Oasi 3a mepuon  Bceero 3a
JESATEIIbHOCTH KT c nayana mexnay 1IKTu  wmexny 2KT u nHa cemectp
ceMecTpa 2KT KOHEI[ ceMecTpa
5 cemectp
3ammTa oTueTa 4 4 4 12
KommnoneHt 4 4 4 12
CBOEBPEMEHHOCTH
KontponpHas pabota 10 10 20
Onpoc Ha 3aHATUAX 2 6
OtyeT 1o 20
JabopaTtopHoOii paboTe
DK3aMeH 30
Hapacraromum 28 56 70 100
UTOTOM
12




11.2. Ilepecuyer 0aJ110B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[lepecueT 0amioB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MIpe/CTaBiIeH B Tabnuue 11.2.
Tabnuua 11. 2 — IlepecueT 6anioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKU

baniel Ha 1aTy KOHTPOJIBHOW TOYKHU Onenka
> 90% ot MakcuMaIbHON CyMMBbI 0asuioB Ha naty KT 3)
Ot 70% 1o 89% ot MakcuMaJIbHOM cCyMMBbI OaioB Ha aaty KT 4
Ot 60% 1o 69% ot MakcuManbHOM cymMMbl 6aiioB Ha aaty KT 3
< 60% ot MakcUMaJIbHOM CyMMBbI Oaii1oB Ha naty KT 2

11.3. [Tepecuer cymMMBbI 0a/U10B B TPAAUMLIMOHHYI0 M MEKAYHAPOIAHYIO OLIEHKY
[lepecuer cymmbl OasioB B TPATUIMOHHYIO ¥ MEXIYHAPOIAHYIO OIEHKY
npenacTasiieH B Tabmuue 11.3.
Ta6muna 11. 3 — IlepecueT cymmbl 6AJIJIOB B TPAAULIMOHHYIO U MEKIYHAPOIHYIO OLIEHKY

Hrorosast cyMmma 0ajios,
Onenka (I'OC) YUYUTBIBAET YCIIEHTHO Onenka (ECTS)
CIAHHBIN DK3aMeH

5 (oTIMYHO) (3a4TEHO) 90 - 100 A (OTJIIMYHO)
85 -89 B (ouenb xopor1o)
4 (xoporto) (3a4TeHO) 75-84 C (xoporo)
70-74
D (ynoBneTBOpUTEIBHO)
3 (YAOBIETBOPUTEIIHLHO) 65 - 69
(3a4TeHo) 60 - 64 E (mocpencTBeHHo)

2 (HEyZIOBIETBOPUTEILHO)

Hwuxe 60 6amioB F (HeynoBJIETBOPUTEIHHO
(HE 3a4TeHO) (neyn P )

12. Y4yeOHO-MeTOAMYECKOEe U MHPOPMALIMOHHOE o0eciedyeHre TN CIIUTIITUHBI

12.1. OcHoBHas JuTEpaTrypa
1. OcHOBBI TOCTpOEHHUST WH(POKOMMYHHUKAIIMOHHBIX CHCTEM U ceTeil: YueOHoe
nocobue / IlyroBkun A. B. — 2016. 156 c. [Onexrponnsiii pecypc]| - Pexxum moctyma:
https://edu.tusur.ru/training/publications/6061, cBOOOTHBI.

12.2. lonoJiHUTeIbHAS JIUTEPATYypa
1. Bpoiino B.JI. BerancnurenbHbie CHCTEMBI, CETH U TEJICKOMMYHUKAIIMN: y4eOHOE
noco6wue a1 By30oB/ B. JI. Bpoiino, O. I1. Unbuna. 3-e uzn. — CII6.: [Turep, 2008. — 765[3]
c. (Hamuuue B 6ubnnoreke TYCVYP - 1 9k3.)

12.3. YuyeOHO-MeTOANYECKOE TOCOOKME U TPOrPaMMHOe o0ecreyeHune
1. KomyOunckuii B. II., 3BonkoB [I.A., SmmanoB A. B. HudopmannoHnHbie
CUCTEMBI, CETH M TEIICKOMMYHHKAITUU. Y Y€OHO-METOUYECKOE TTOCOOME IO BBHITIOTHEHUIO
nabopatopHbix pabot.. - TYCVYP, kadbenpa KCVYII, 2012. — 142 c. [OnexTpoHHBIH pecypc].
- http://www.kcup.tusur.ru/index.php?module=mod_methodic&command=view&id=217
2. Metoaudeckue yKa3aHWs 10 BBITIOJHEHUIO CaMOCTOSTEBHOW  PabOThI
MpUBEACHBI HA cTpaHuIlax ¢ 4 mo 142 yuebHO-MeToanueckoro mocobus (m. 12.3.1.).
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12.4. Ba3bl JaHHBIX, THPOPMAIIHOHHO CIIPABOYHbIC U MIOMCKOBbIE CHCTEMbI
1. Google.com, yandex.ru

13. MarepuajbHO-TeXHHYECKOe o0ecrnedeHrue TUCHUIITHHBI
JIeKUMOHHBIN KJIacC, KOMIIBIOTEPHBIN KJ1acc.
[Tporpammuoe obecnieuenue: MathCAD, Audacity

14. ®oHa OLIEHOYHBIX CPEACTB
@oHJI OLIEHOYHBIX CPEACTB IIPUBEICH B IPUIOKEHUH 1.

15. MeTonnuyeckue peKOMEHAAMH 110 OPraHU3ANMU U3YYCeHHUS AU CHUIITHHbI
be3 pekomeHanui.
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Ipuiaoxenue 1
MHUHUCTEPCTBO OBPA3OBAHUSA U HAYKHU PO

denepajibHOE TOCYIAPCTBEHHOE OLOIKETHOE 00pa3oBaTeibHOE yUpeskaeHne BbICIIEero
o0pa3zoBaHus

«TOMCKMI TOCYJIAPCTBEHHBI YHUBEPCUTET CUCTEM
VYITPABJIEHUA 1 PAJINOSJIEKTPOHUKI»

(TYCVYP)
YTBEPXJIAIO
[Ipopekrop o yuebHoit padore
II. E. Tpostn
« _» 20 r

®OH/J] OLIEHOYHBIX CPEJCTB I10 YYEBHON JUCLIUIUIMHE
HNudopManuoHHbIE CeTH U TEJIEKOMMYHHUKALIMH

VYpoBeHb OCHOBHOM 00pa3zoBaTenbHOM nporpaMMel: bakajsaBpuar

Hampasnenune noaroroBku (crnenuanbHOCTh): 27.03.04 YnpaBieHue B TeXHUYECKHX
cucreMax

[Ipoduns: be3 npoduiis

dopma 00yuyeHUs: oOUHAS

@axkynpereT: PBC, ®aKyJabTeT BHIYMCINTEIbHBIX CHCTEM

Kadenpa: KCVYII, Kadeapa KOMNOBIOTEPHBIX CHCTEM B YIOPABJICHUM WU
NPOEKTHPOBAHUH

Kypc: 3

Cemectp: 5

VYueOnsiit tan Habopa 2014 roga

Pazpabotunku:
— c.H.c. JIUKC, nouent xad. KCYII Kokonos A. A.

DK3aMeH: 5 ceMecTp

Tomck 2016
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1. BBenenue
®onp ouenounsix cpeacts (POC) apnseTcs NpUIOKEHUEM K pabodeil mporpamme
JUCUUIUIMHBL  (TIPAKTHUKU) W MPEJACTaBISeT CcOOOW  COBOKYNMHOCTh KOHTPOJBHO-
M3MEPHUTENHHBIX MaTepUaIoB (TUTIOBBIE 3a/1auu (3aJaHusl), KOHTPOJIbHBIE paOOThI, TECTHI U

I[p) H MCTOOOB HX HCIIOJIb30BaHUA,

MNPpCAHA3HAYCHHBIX OJIsI HU3MCPCHHA YPOBH:A

JTOCTHIKEHUS CTYJICHTOM YCTaHOBJIEHHBIX PE3y/IbTaTOB O0yUCHHS.

®OC mo aucuuiuinHE (MPAKTHUKE) MCIOJAb3YeTCsl NPH IPOBEACHUU TEKYIETo
KOHTPOJISl yCIIEBAEMOCTH U IIPOMEKYTOUHOM aTTECTalluU CTYICHTOB.

[lepedyeHpb 3aKperyieHHbIX 3a AUCIUILIMHON (IIPaKTUKON) KOMIIETEHIIMM MPUBEACH B
tabmurte 1.
Tabnuna 1 — IlepeueHpb 3aKpeIUICHHBIX 32 TUCIUIIMHON KOMITETCHITUN

Kox

I1K-9

[1K-8

OIIK-9

DopmMynMpPOBKA KOMIIETCHIIUN

CTIOCOOHOCTBIO MMPOBOAUTH TEXHUIECKOE
OCHAaIlIEHHE Pa0OYUX MECT U
pasMeIieHne TEXHOIOTUYECKOTO
o0opynoBaHus

TOTOBHOCTBIO K BHEIPEHHUIO PE3YJIBTaTOB
pa3pabOTOK CPEACTB U CUCTEM
aBTOMAaTHU3aIlNH U YIIPABICHUS B
TIPOU3BOJICTBO

CIIOCOOHOCTBIO UCIOJIb30BaTh HABBIKU
paboThI C KOMIIBIOTEPOM, BIIAJIETh
MeToJIaMU MH(OPMAIIMOHHBIX
TEXHOJIOTUH, COONIOAaTh OCHOBHbBIE
TpeboBaHust HHGOPMAITUOHHOM
0e30macHOCTH

OIIK-6

CornacoeaHa Ha noptane Ne

CIIOCOOHOCTBIO OCYIIECTBIISITH TTOMUCK,
XpaHeHue, 00padOTKy U aHaU3
uH(OPMAIINH U3 PA3TMYHBIX HCTOYHUKOB
1 0a3 JaHHBIX, TIPECTABIATh €€ B
TpedyeMoM (popMaTe ¢ UCTIOIH30BaHUEM
WH(OPMAITMOHHBIX, KOMITBIOTEPHBIX U
CETEBBIX TEXHOJIOTUI
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Oranbl popMUpOBaHUS
KOMIIETECHIINN

JlomxkeH 3HaTh OCHOBHBIE ATaIlbl
pa3pabOTKH BBIYUCIUTEIBHBIX
CeTel, OCHOBHBIE YCTPOMCTBA U
MPOTOKOJIBI, TEOPETUUECKUE OCHOBBI
APXUTEKTYPHOU U
CHUCTEeMOTEXHUYECKON OpraHU3aIiu
BBIYHUCITUTENBHBIX CETEH,
IOCTPOEHHUE CETEBBIX TPOTOKOJIOB,
aJITOPUTMBI MapIIPyTHU3AITUU
ba3oBble MOHATUS TEOPUU
uHdopmaIu, 0000IIEHHYIO
CTPYKTYPHYIO CXEMY CHCTEMBI
nepenayr “HGopMaIuu, aHajaoro-
nudpoBoe nmpeodpazoBaHueE,
OCHOBHBIE BH/IBI

MOTYJISIIAN/ MAHHITYJISIIIAH, BUJIBI
cnoxxHor Monyssiuuu (QPSK,
QAM), meToabl KOTUPOBAHUS U
AITOPUTMBI CHKATUsI MH(POPMAIIHH,
OCHOBBI TEOPUH TOMEXO0YCTOWYHUBOTO
KOJTMPOBAHMSI, METOJIbI
MHO>KECTBEHHOTO JI0CTYTIA.
OcHoBHBIE TPe0Opa30BaHUs CUTHAJA
B CHCTEME Tepeaadn HHPOpMalnu,
CTPYKTYPY COBPEMEHHBIX
MIPOBOJIHBIX U O€CITPOBOIHBIX
CUCTEM Tiepenaun uadopmaumu,
YCIIOBUS PACTIPOCTPAHEHUS CUTHAJA
B 3aBHCHMOCTH OT YaCTOTHOTO
JMara3oHa, TEOPETUYECKUE
CBEJICHHUS O CKOPOCTH
pacrpocTpaHeHust uHGOpMaIUU OT

16



CornacoeaHa Ha noptane Ne

443

pa3nuHbIX (HaKTOPOB (YPOBEHB
1IyMa, 1ojlioca CUrHalia v T.11.);
JlomxeH ymeTh BEIOMPATh,
KOMIUIEKCUPOBATh, IKCILTyaTUPOBAThH
U pa3pabareIBaTh MPOrPaMMHO-
anmnapaTHbIe CPEJICTBA B
CO3/71aBa€MbIX BBIYUCIUTEIBHBIX U
WH()OPMAITMOHHBIX CHCTEMaX, U
CETEBBIX CTPYKTYypaXx.
aHAJIN3UPOBATh U MOHUMATh
CTPYKTYPHYIO CXEMY CUCTEMBbI
nepenayu “HGpopMaIuu,
OCYIIECTBIISITh pacuer u
MPOECKTUPOBAHUE
TEJICKOMMYHUKAIIMOHHBIX CETeH Ha
CTPYKTYPHOM YpPOBHE,
pa3padarbIBaTh OT/ICIbHbBIC
MIpOrpaMMHO-aINMapaTHbIe MOAYIIH
JUISL TEJIEKOMMYHUKAIIMOHHBIX
CUCTEM, UCTIOJIB3Ysl COBPEMEHHBIC
ycTpoiicTBa 00paboTku nHbOpMaIuu
u criennanuznpoBanubie CATIP.
aHaJIM3UPOBATh TE€X3aJaHUE HA
MPEAMET BO3MOXKHOCTHU €T0
peanu3anuu, BIOOp THIA KaHaja
CBSI3U, OCYILIECTBIATh
MIPOEKTUPOBAHKE, MOJAEIUPOBAHUE U
pacyeT CUCTEMBI CBSI3U, BBITIOJIHSATh
AKCIIEPUMEHTHI 0 MMPOBEPKE
paboTOCTIOCOOHOCTH CUCTEMBI
CBSI3U.;

JloJkeH BllaJieTh HaBbIKaMH MOJ00pa
HEOOXOIMMOI'0 CETEBOTO
o0opy/noBaHus, HABBIKAMU
KOH(UTYPUPOBAHUS JTOKATBHBIX
CETEH, pean3alu CETEBbIX
MIPOTOKOJIOB C MOMOIIBIO
MPOTPAMMHBIX CPEJICTB HABBIKAMU
aHaJiM3a COBPEMEHHBIX CUCTEM
nepenayn nHPopMaIuu Ha YpOBHE
CTPYKTYPHOM CXEMBbI, HABBIKAMU
MOJICJIMPOBAHUS U pa3pabOTKu
OTAEIBHBIX MOIYJIEU
TEJIEKOMMYHUKAITUOHBIX CUCTEM
(xoaupoBaHusi, 00pabOTKH),
HaBbIKaMH BbIOOpA U 000CHOBaHUS
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MIPOEKTHOTO PEIICHUS Ha OCHOBE
Tex3aganusi, coBpeMeHHbIMU CAIIP
Y TIPOTPaMMHOTO-anmnapaTHbIMU
KOMIUIEKCAMHU JIJI peaiu3aluu
CHCTEMBI CBSI3H, HABBIKAMH
BBITIOJTHEHUS SKCIIEPUMEHTOB 10
OIIEHKE Pab0TOCIOCOOHOCTH
CHCTEMBI CBSI3H;

OOmre XapaKTepUCTUKU MOKa3areieldl U KPUTEPUEB OIICHUBAHWS KOMIICTCHIMA Ha
BCEX ATalax MPHUBECHBI B TAOIUIIE 2.
Tabmuuma 2 — OOmmMe XapaKTepUCTHKU TOKa3aTelell U KPUTEpUEB OICHUBAHMUS
KOMITETSHIIMH 110 ATaram

[Tokazarenu u
3HaTh Ymetb Bnanets
KpUTEPUU
OTnr4HO Obnanaet Ob6nanaet nuanazonom KoHTpomupyet padorty,
(BBICOKHIA bakTUUeCKUMU U MPAKTUYECKUX MPOBOAUT OIICHKY,
YPOBEHb) TEOPETUYECKUMU yMEHUH, TpeOyeMbIX  COBEPILIECHCTBYET
3HaHUSIMU B TIpefiesiax i pa3BUTHS JEUCTBUS PaOOTHI
U3y4aeMoil 00JIaCTU C  TBOPYECKUX PEIICHUI,
MOHMMaHUEM TpaHull  abCcTparupoBaHUS
IPUMEHUMOCTHU npoOiem
Xoporio 3HaeT (aKThI, Oo6nanaer nuana3zonom beper
(6azoBbIi MPUHIIUTIBL, TPOIIECCHI, MPAKTUYECKUX OTBETCTBEHHOCTb 3a
YPOBEHB) oO11ue NOHATHUS B yMEHUH, TpeOyeMbIX  3aBepIICHUE 3a]1a4 B
npeaeiax u3ydyaeMou i pelieHus UCCIIEIOBAaHUU,
oOactu OTpEIETICHHBIX npucrnocadIuBaeT
npo6JeM B 001acTu CBO€ MOBEICHUE K
UCCIIEIOBaHUS 00CTOSITENIbCTBAM B
perieHnu npooIeM
VYnosnerBoputen OOmnamaer 6azoBbiMu  OOnamaer ocHOBHBIMH PaboTtaer mpu npsiMmoM
BHO (TIOPOTOBBINA OOIIMMH 3HAHUSIMU YMEHUSIMU, HaOJIOJICHU U
YPOBCHB) TpeOyeMbIMH JIJIsI
BBITIOJTHEHUS TTPOCTHIX
3a/1aq

2 Peanusanus KoMneTeHInn

2.1 Komnerenmus ITK-9
[1K-9: crnocoOHOCThIO TPOBOAUTH TEXHUYECKOE OCHAIEHHE pPaboyux MecT U
pa3MeIieHue TEXHOIOTHUYECKOTO 000PYI0BaHMS.
Jns popMupoBaHusT KOMIIETEHIIMM HEOOXOJMMO OCYIIECTBUTDH PSII ATANOB. DTarlbl
(dbopMHUpPOBaHUS KOMIETCHIINH, MPUMEHSIEMbIC ISl 3TOTO BUJIBI 3aHATUN U WCIIOJIb3yEeMbIe
Cpe/ICTBa OIICHUBAHMS IIPEACTABICHBI B TaOHIIE 3.
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Tabmuma 3 — Dtanel (GopMUPOBAHHS KOMIIETCHIIMM W HCIOJIB3YeMbIE CPEICTBA
OLIEHUBAaHUS
CocraB 3HaTh VYMeTh BmageTs

Conepxanue OCHOBHBIE JTaIbI BEIOHMPATH, HaBBIKaMH TOI00pa

9TaroB pa3paboTKH KOMILICKCHUPOBATh, HEOOXOIUMOIO
BBIYUCIIUTEILHBIX OKCILTyaTHPOBATh U CETEBOIO
ceTell, OCHOBHEIE pa3pabaThIBaTh o0opymoBaHus,
YCTPOWCTBA U IIPOrpaMMHO- HaBBIKAMH
IIPOTOKOJTHI, anmaparHble CpeACTBa KOH(DHUTypHpOBaHUS
TEOPETHYCCKHUE B CO3/1aBa€MBIX JIOKAJBHBIX CETEMH,
OCHOBEI BBIYUCIUTEILHBIX U pean3aluy CeTeBBIX
aApXUTEKTypPHOU U WH(OOPMAITMOHHBIX MIPOTOKOJIOB C
CHCTEMOTEXHUYECKOM CHCTEMAaX, M CETEBBIX  IOMOIIBIO
OpraHu3aIuu CTPYKTYypax. MIPOTPaAMMHBIX
BBIYMCIIUTEIBLHBIX CpEIICTB

CETEH, MMOCTPOCHHE
CETEBBIX MMPOTOKOJIOB,
aJIrOPUTMBbI
MapIIpyTH3aLUuN

Bunsbl 3angatuit

e llHTepaKkTUBHBIC
nabopaTopHbIe
3aHSATHS;

e llHTepaKkTUBHBIC
JICKIINH;

e JlaGopaTopHbie
3aHSATHS;

o Jlekmuu;

e CamocTosTeNbHAas
pabora;

e [loaroToBKa Kk
AK3aMEHy;

e llHTepaKkTUBHBIC
naboparopHbie
3aHATHS;

e llHTepaKkTUBHBIC
JICKIINN;

e JlaGopaTopHbie
3aHSTHS;

o Jlekmnuu;

e CamocTosTeNbHAs
pabora;

e [loaroTroBKa Kk
AK3aMEHy;

e llHTepaKkTUBHBIC
naboparopHbie
3aHSTHS;

e JlaGopaTtopHbie
3aHATHS;

e CamocTrosATenbpHas
pabora;

Hcnonb3yemble
cpencrsa
OLICHUBaHUS

e KoHTposbHaA
pabora;

e OTtuer no
nabopaTopHOM
pabore;

e Onpoc Ha
3aHATHSX;

e DK3aMe€H,;

e KoHTposbHas
pabora;

e OTtuer no
naboparopHon
pabore;

e Omnpoc Ha
3aHATHSIX;

e DK3aMeH,;

e Otuyer no
nabopaTtopHoOn
pabore;

e DK3aMEH,;

@opmynMpOBKa IIOKA3aTeNIE W KPUTEPUEB OLICHUBAHUS JAaHHOM KOMIIETCHIMU
npuBeacHa B TabuIe 4.
Tabnuia 4 — [loka3aTenu v KpUTEPUU OIICHUBAHUST KOMITIETCHIIMH HA dTarax

Cocras

3HaTh

YMmeTn

Bnanetn

O1mnuHoO
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(BBICOKUH pa3paboTKu KOMILIEKCHPOBATb, HEOO0XOAMMOI0
YPOBEHB) BBIUNCIUTEIbHBIX AKCIUTYaTUpOBATh U CETEBOTO
CEeTel, OCHOBHbIE pa3pabaTbIBaTh o0opynoBaHus,
YCTPOWCTBA U MIPOrpaMMHO- HaBBIKAMH
MIPOTOKOJIBI, anmapaTHbIE CpEACTBa KOH(UTYpUPOBAHUS
TEOPETHYECKUE B CO37aBaEMBbIX JIOKaJIbHBIX CETEM,
OCHOBBI BBIUHCIIUTEIBHBIX U peaM3alliK CETEBBIX
aApXUTEKTYPHOU U MH(OPMAITMOHHBIX IIPOTOKOJIOB C
CUCTEMOTEXHUYECKON CHCTEMAaX, U CETEBBIX = IOMOIIBIO
OpraHM3aIu CTPYKTypax. ; IPOrPaMMHBIX
BBIUNCIUTEIBHBIX CPEICTB;
CeTe, MOCTPOEHUE
CETEBBIX IPOTOKOJIOB,
aJIrOPUTMBI
MaplIpyTH3aLHHY;
Xopor1o ® OCHOBHBIE JTallbl ® BHIOMpATb, e HaBbIKaMu 1oadopa
(6a30BbIi pa3paboTKu KOMILIEKCUPOBATH, HEOOXOUMOTO
YPOBEHB) BBIYMCIIUTENbHBIX AKCILTyaTUPOBAThH CETEBOTO
CeTel, OCHOBHBIE MIPOTPaMMHO- o0opynoBaHus,
YCTpPOMCTBA, anmnaparHble CPEJCTBA HaBbIKaMU
TEOPETUYECKUE B CO371aBaEMBbIX KOH(UTYPUPOBAHHUS
OCHOBBI BBIUMCIUTEIBHBIX U JIOKAJbHBIX CETEH;
apXUTEKTYPHOU U MH(POPMAIIMOHHBIX
CUCTEMOTEXHUYECKON CHUCTEMAaX, U CETEBBIX
OpraHu3alNH CTPYKTYpax;
BBIUMCIUTENbHBIX
CeTeH, aIrOPUTMBI
MapuIpyTH3aLUY;
VIIOBIETBOPUTEN  ® OCHOBHBIC ITAIIbI ® BBIOMpATh U ® HaBBIKaMU MoA0Opa
bHO (IIOPOTOBBIA  pa3paboTKH HKCILTyaTHPOBAaTh HEOOXOIUMOTrO
YPOBEHB) BBIYMCIIUTEIbHBIX IPOrpaMMHO- CETEBOTO
CeTel, OCHOBHBIE arnmaparHble CpeCTBAa 000pYIOBaHUS;
YCTPOMCTBA, B CO3/1aBa€MbIX
TEOPETHUUYECKUE BBIUHCIUTEIbHBIX U
OCHOBBI MH(POPMAIIMOHHBIX
apXUTEKTYpPHOU CUCTEMAX, U CETEBBIX
OpraHu3aLNH CTPYKTYpax;
BBIUMCIUTENbHBIX
ceTel;

2.2 Komnerenuusa I1K-8

[1K-8: roTOBHOCTHIO K BHEAPEHUIO PE3YIBTATOB Pa3padOTOK CPEACTB M CHUCTEM
ABTOMAaTHU3allMKU U YIIPABJICHUS B IPOU3BOJICTBO.

st hopMupoBaHUs KOMITETEHIIMA HEOOXOAMMO OCYIIECTBHUTH PSII ATAIOB. JTaIlbI
(dbopMHUpPOBaHUST KOMIIETCHIINH, PUMEHSIEMbIC ISl 3TOTO BUJIBI 3aHATUN U WCIIOJIb3yEeMbIe
Cpe/ICTBa OIICHUBAHMS IIPEACTABICHBI B TAOIHIIE 5.
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Tabmuua 5 — Ortambl (QopMHpPOBaHUS KOMIETEHIIMM W HCIOJB3YEMbIE CpPEICTBA
OLICHUBAHHUS
Cocras 3Harb YMmeTh Bnanets

Conepxanue OcHOBHBIE aHAJIU3UPOBATH HaBBIKAMH BBIOOpA U

ATAroB npeoOpa3oBaHuUs Tex3aJaHue Ha 000CHOBaHUS
CUTHaJja B CHCTEME npeaMeT MIPOEKTHOTO PEIICHUS
nepeaayn BO3MOYKHOCTH €TI0 Ha OCHOBE TeX3aJaHusl,
uHpOpMaIUH, peanm3anuu, BeIOOp  coBpemeHHBIMU CAITIP
CTPYKTYPY TUTIA KaHaJIa CBS3H, ¥ TIPOTPaMMHOTO-
COBPEMEHHBIX OCYIIECTBIISTh anmapaTHbBIMU
MIPOBOJIHBIX U IPOSKTUPOBAHUE, KOMITJICKCaAMH JIJIs

Bungs! 3aggatui

Hcnonb3yemble
cpencTBa
OLICHUBAHUS

OECIPOBOJIHBIX CUCTEM
nepeaayn
uH(OpMAIH, YCIOBUS
pacmnpocTpaHeHus
CUTHaJja B
3aBUCUMOCTH OT
YaCTOTHOTO
Juana3oHa,
TEOPETUUECKUE
CBEJICHUS O CKOPOCTH
pacnpoCcTpaHeHUs
uH(pOpMaILIH OT
pa3nIuyHBIX (aKTOPOB

(YpoBeHb IIyMa,
1oJioca CUrHazia  T.11.)

e IHTepakTuBHBIE
1a00paToOpHbIC
3aHSTHUS,

e llHTepakTUBHBIE
JEKIUU;

e JlaGopaTtopHbie
3aHSITHUS,

o Jlekuuu;

e CamocTosATeNbHAs
pabora,

e [loaroroBka k
AK3aMEHY;

e KoHTpoOnbHad
pabora;

e Otyer no
nabopaTopHOM
pabore;

e Onpoc Ha

MOJICTUPOBAHUE U
pacyeT CUCTEMBI
CBSI3H, BBITIOJTHSTH
AKCIIEPUMEHTHI 110
MIPOBEPKE
paboTOCIIOCOOHOCTH
CUCTEMBI CBSI3U

e IHTepakTuBHBIE
n1abopaTopHbIe
3aHSTHUS,

e llHTepakTUBHBIE
JIEKIINH;

e JlaGopaTtopHbie
3aHSTHUS,

o Jleknuu;

e CamocTodaTenbHas

pabora;
e [loaroroBka k
AK3aMEHY;

e KoHTpOnbHaA
pabora;

e Otuer no
naboparopHoOn
pabore;

e Onpoc Ha

peanu3aiyy CUCTEMBI
CBSI3M, HABBIKAMU
BBITIOJTHCHUS
HKCIIEPUMEHTOB TIO
OLICHKE
paboTOCIIOCOOHOCTH
CHUCTEMBI CBSI3U

e IHTepakTuBHBIE
n1abopaTopHbIe
3aHATHS;

e JlaGopartopHbie
3aHATHS;

e CamocTosTeNbHas
pabora;

e Otyer no
nabopaTopHOn
pabore;

e DK3aMeEH,;

CornacoeaHa Ha noptane Ne
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3aHATUSIX;
e DK3aMeEH;

3aHATUSIX;
e DK3aMeEH,;

@opmynMpOBKa IOKA3aTENIE W KPUTEPHUEB OLICHUBAHUA JTAHHOM KOMIICTCHUUHU
npuBesieHa B Ta0nuie 6.
Ta6nuua 6 — [lokazarenu u KpUTEpUU OLICHUBAHUS KOMIIETEHIIMHN HA dTarmax

CocraB

OTnu4HO
(BBICOKHUI
YPOBEHB)

Xopouio
(6a30BBIi
YPOBEHbB)

3HaThb

e OCHOBHBIE
npeodpa3zoBaHus
CUTHAJIa B CUCTEME
nepenayu
uHpopMmanuu,
CTPYKTYpPY
COBPEMEHHBIX
POBOHBIX U
OeCITPOBOIHBIX
CUCTEM TIepeIavn
uH(popmarmu,
YCIIOBUS
pacpoCTpaHCHHUS
CUTHAJIa B
3aBUCUMOCTH OT
YaCTOTHOTO
Juana3oHa,
TEOPETUUECKUE
CBEJICHUS O CKOPOCTH
pacnpoCcTpaHeHUs
uH(GOPMAIIUH OT
pazIUYHBIX (aKTOPOB
(ypoBeHb 1IyMma,
MoJI0Ca CUTHANA U
T.IL);

e OCHOBHBIE
npeodpa3zoBaHUs
CUTHAJIa B CUCTEME
nepenayu
uHbopMaIui,
CTPYKTYpYy
COBPEMEHHBIX
MIPOBOJHBIX U
OeCIpOBOIHBIX
CUCTEM Iepeiadn
uH(popMaLnH,
yCIIOBUSA
pacnpoCTpaHeHHUs
CUTHaja B
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YMmeTh

® aHAJIN3UPOBAThH
TeX3a/laHue Ha
peaMeT
BO3MOXHOCTH €r0
peanu3anuu, BEIOOp
THUTIA KaHaJIa CBS3H,
OCYIIECTBIISATH
IPOEKTHPOBaHUE,
MOJICITUPOBAHUE 1
pacueT CHCTEMBbI
CBSI3H, BBITIOJTHSITh
AKCIIEPUMEHTHI 110
MTPOBEPKE
paboTOCTIOCOOHOCTH
CUCTEMBI CBSI3U;

® aHAJIM3UPOBAThH
Tex3a/laHue Ha
nmpeaMeT
BO3MOXKHOCTHU €0
peanu3anuu, BHIOOp
THUIIA KaHaJla CBS3H,
OCYIIECTBIISITh
IPOCKTUPOBAHUE,
MOJICITUPOBAHNE
CUCTEMBI CBSI3H;

Braners

® HaBBIKAMU BhIOOpA
¥ 000CHOBaHUS
IIPOEKTHOTO PEIICHUS
Ha OCHOBC
TeX3adaHusl,
COBPEMCHHBIMHU
CAIIP u
IPOrPaMMHOTO-
arnmapaTHbIMU
KOMITJICKCaMH IS
peaH3aly CUCTEMBI
CBSI3H, HaBBIKAMH
BBIIIOJHCHUS
HKCIIEPUMEHTOB I10
OIICHKE
paboTOCIOCOOHOCTH
CUCTEMBI CBSI3H;

® HaBBIKAMU BbIOOpA
1 000CHOBaHUSA
MPOEKTHOTO PEIICHUS
Ha OCHOBE
Tex3aJgaHusl,
COBPEMEHHBIMHU
CAIIP n
IPOrPaMMHOTO-
anmapaTHbBIMHU
KOMITTCKCAMH JIJIst
peanu3aul CHCTEMBI
CBSI3H;
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3aBUCUMOCTH OT
JaCTOTHOI'O
Juaria3oHa,

VYnosnerBopuren
BHO (IIOPOrOBBIN
YPOBEHb)

e OCHOBHbIE
npeodpa3zoBaHUs
CUTHAJIa B CHCTEME
nepenavyn
uHbOopMaIH,
CTPYKTYpPY
COBPEMEHHBIX
POBO/IHBIX U
OeCITPOBOIHBIX
CUCTEM Tepeiauu
uHpopMmanuu;

® aHAJM3UPOBAThH
TeX3a/laHue Ha
peaMeT
BO3MOXKHOCTH €TI0
peanu3anuu, BHIOOp
THUTIA KaHaJIa CBS3H,
OCYIIECTBIISATH
IPOEKTUPOBAHUE;

e HaBBIKaMH BbIOOpa
1 000CHOBaHUS
IIPOEKTHOTO PEIICHUS
Ha OCHOBE
TeX3aJaHus;

MCTOAAMU

UH(OPMAIIMOHHBIX

2.3 Komnerennus OIIK-9
OIIK-9: crmocoOHOCTBhIO MCIOJIb30BaTh HABBIKM PAa0OTHI C KOMITBIOTEPOM, BIIAJIETh

nH(}OpPMAITMOHHON OE30MTaCHOCTH.

Jist hopMupoBaHUs KOMITETEHIIMA HEOOXOAMMO OCYIIECTBUTH Psii ATAMOB. JTaIlbl
(dbopMHUpOBaHUST KOMIIETCHIINH, PUMEHSIEMbIE ISl 3TOTO BUJIbI 3aHATUN U HCIIOJIb3yEeMbIe
CpelicTBa OIICHUBAHUS MIPEICTABIICHBI B TabIUIIE 7.

TEXHOJIOTHUH,

coOIrOIaTh

OCHOBHBEIC

TpeOOBaHUS

Tabmuna 7 — DOrtambel ¢GOpMHPOBAHUS KOMIICTCHIIMM W HMCIOJIB3yeMbIE CpeCTBa
OLICHUBAHMS

Cocras 3HaTh YMmeTh Bnaners
Conepxanue ba3oBrbie oHATHA aHaJIM3UPOBATh U HaBbIKAMH aHaJIN3a
3TAIOB Teopuu uHpopManuu, MOHUMATh COBPEMEHHBIX CUCTEM

0000IIEHHYIO
CTPYKTYPHYIO CXEMY
CUCTEMBI Nepeaayn
uH(popmarmu,
OCHOBHBIE BH/JIbI
MOIYJSILIUM/ MAHUITYIS
LIUU, METOABI
KOJVPOBAHUS U
AJITOPUTMBI CHKATHUS
uH(OpMAIIIH, OCHOBBI
TEOpUH
IIOMEX0YCTONYUBOIO
KOJMPOBAHMSI, METO/IbI
MHOKE€CTBEHHOTO
JOCTYTIA.

CTPYKTYPHYIO CXEMY
CUCTEMBI Mepeaayn
uH(popmaLuu,
OCYUIECTBJISITh pacueT
Y IPOECKTUPOBAHUE
TEJICKOMMYHUKAIIMOHH
BIX CE€TEU Ha
CTPYKTYPHOM YPOBHE,
pa3pabarbiBaTh
OTJCIIbHBIC
POrpamMMHO-
anmnaparHble MOAYIIN
JUTSt
TEJIEKOMMYHHUKAIIMOHH
BIX CUCTEM, UCTIOJIB3YS
COBPEMEHHbIE
YCTpPOKMCTBA
00paboTku
uHbOpMaIK |

nepenayu
uH(popMaIu Ha
YPOBHE CTPYKTYpPHOU
CXEMbl, HaBbIKAMU
MOJIETTUPOBAHUS U
pa3paboTKH
OTJEIIbHBIX MOIYJIEH
TEJIEKOMMYHUKAIIU1OHBI
X CHCTEM
(KogupoBaHu,
00paboTKH).
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CHEeUaIu3UpPOBaHHbIC
CAIIP.

Bunel 3ansatiii e MHTepaKTHBHBIC
naboparopHbie
3aHATHS;

e InTepakTuBHBIE
JIEKIINH;

e JlaGopaTopHbie
3aHSTHS;

o Jlexmnuu;

e CamocTosATenbHas
pabora;

e [loaroroBka k
AK3aMEHy;

e IHTEpaKTUBHBIE
nabopaTopHbIe
3aHSTHUS;

e InTepakTuBHBIE
JEKIINH;

e JlaGopaTopHbie
3aHATHS,

o Jleknuu;

e CamocTosATenbHas
paborta;

e [loaroroBka k
AK3aMEHY;

e lHTEepakTUBHBIE
nabopaTopHbIe
3aHATHUS;

e JlaGopartopHbie
3aHSATHS;

e CamocTosATenbHas
pabora;

Hcnonb3yemble
cpencrsa
OLICHUBaHUS

e KoHTponbHad
pabora;

e Otyer o
1a00paTOpHOM
pabore;

e Onpoc Ha
3aHATHUSX;

e DK3aMeEH,;

e KoHTpobHaA
pabora;

e Otyer o
nabopaTropHoOn
pabore;

e Onpoc Ha
3aHATHSIX;

e DK3aMeEH,;

e Otuyer no
1abopaTopHOU
pabore;

e DK3aMeEH,;

@opmMynMpOBKa IOKA3aTENIE W KPUTEPHUEB OLICHUBAHUS JAaHHOM KOMIIETCHIUU

npuBeAeHa B Tabaune 8.

Tabnwuia 8 — [loka3aTenu v KpUTEPUHU OLICHUBAHKS KOMITCTCHIIMH Ha dTarax

Cocras 3HaTh
OTtnuuHO e ba3oBbI€ MOHATHUSA
(BBICOKHMIA TEOpHUH UH(POpMAIUH,
YPOBEHB) 000011IeHHY IO

CTPYKTYPHYIO CXEMY
CUCTEMBI Ilepeaadn
uHbopMaIui,
OCHOBHBIE BH/IbI
MOYJISALIMHA/MAHHUITY
ALIMH, METOJIbI
KOJIMPOBAHUS U
aJIrOPUTMBI CKaTUS
uH(popmMaIuH,
OCHOBBI TEOPHUHU
IIOMEX0YCTONYUBOIO
KOJIMPOBAHMS,
METO/IbI
MHO>KE€CTBEHHOTO
JOCTyIa. ;

YMmeTsh

® aHAIM3UPOBATh U
TTOHNMATh
CTPYKTYPHYIO CXeMY
CUCTEMBI Tepeaavn
uHbopmMaIu,
OCYIIECTBIISITh pacuer
U TIPOCKTHUPOBAHUE
TEJICKOMMYHUKAIIUOH
HBIX CETEH Ha
CTPYKTYPHOM ypOBHE,
pa3pabarbiBaTh
OTIEbHBIC
IPOrPaMMHO-
arnmapaTHbIe MOIYITH
TUTST
TEJICKOMMYHUKAIIUOH
HBIX CHCTEM,
UCTIOJB3YS

Bnanets

® HaBBIKAMM aHAJU3a
COBPEMEHHBIX CUCTEM
nepeaadu
uH(bOpMaI Ha
YPOBHE CTPYKTYpPHOU
CXEMbI, HABbIKAMHU
MOJICJIMPOBAHUS U
pa3paboTKu
OTZICJIBHBIX MOMYJIECH
TEJIEKOMMYHUKAIIMOH
BIX CUCTEM
(KomMpoBaHUs,
00paboTKM);
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Xopouio
(6a30BBII
YPOBEHB)

YnoBneTBopuren
BHO (ITOPOTOBBIN
YPOBEHb)

e ba30BbIC MOHATHUSA
TEeOpuu UHPOPMAIIHH,
0000IIEHHYI0
CTPYKTYPHYIO CXEMY
CUCTEMBI Mepeaayu
uHpopMmanuu,
METOJIbI KOIUPOBAHUS
U aJITOPUTMBI CHKATHUS
uHbOopMaIH,
OCHOBBI TE€OPUHU
ITIOMEX0YCTOMYUBOTO
KOJMPOBAHMUS,

e ba3oBbIC MOHATHA
Teopuu uHOOpPMAaIIUH,
OCHOBBI TEOPUH
IIOMEX0YCTONYHUBOTO
KOJIMPOBaHUS,

COBPEMEHHbIE
YCTPOMCTBA
00paboTKH
uH(pOpMaIUU U
CHEIHAIM3UPOBAHHBI
e CAIIP;

® aHAIM3UPOBATH U
MMOHUMATh
CTPYKTYPHYIO CXeMY
CUCTEMBI Mepeaayn
uHpopManuu,
OCYIIECTBIISITh pacuer
U TIPOEKTHUPOBAHUE
TEJIEKOMMYHUKAIIUOH
HBIX CETEN Ha

CTPYKTYPHOM YpPOBHE;

® aHAIM3UPOBATH U
MOHUMATh
CTPYKTYPHYIO CXEMY
CUCTEMBI Mepeaadn
uH(bOpMaIINH;

® HaBBIKAMU aHAJIN3a
COBPEMEHHBIX CHCTEM
nepeaadn
uHpopManuu Ha
YPOBHE CTPYKTYPHOMH
CXEMBI, HaBBIKAMH
MOJICITUPOBAHHUS
OTACIBHBIX MOTYJICH
TEJIEKOMMYHHUKAIIMOH
BIX CUCTEM
(KomMpoBaHUs,
00pabOTKH);

® HaBBIKAMU aHAJIH3a
COBPEMEHHBIX CUCTEM
nepenayu
uHdOopMaIu Ha
YPOBHE CTPYKTYPHOM
CXEMBI,

2.4 Komnerenuus OIIK-6
OIIK-6: cnocOOHOCTBIO OCYHIECTBISATH MOMCK, XpaHEHHE, OOpadOTKy M aHaJu3
nHGOPMAIMU U3 PA3TUYHBIX UCTOUHUKOB M 0a3 MaHHBIX, MPEACTABIATH €€ B TpeOyeMoMm
¢dbopmare ¢ UCIIOIB30BAaHUEM HH()OPMALITMOHHBIX, KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTUH.
Jis popMupoBaHUS KOMIIETEHIIMM HEOOXOAMMO OCYIIECTBUTH Psij ATANOB. DTaIlbl
(bopMupOBaHUs KOMIIETEHIMH, IPUMEHSIEMbIE I 3TOTO BUJbI 3aHITUNA U UCIOJIb3yEMbIE
CpeICTBa OLIEHUBAHUSI IPEICTAaBICHBI B TaOIHIIE 9.

Tabmuma 9 — Dramel ¢GoOpMHPOBAHUS KOMIICTCHIIMM W HMCIIOJIB3yeMbIE CPEICTBA
OILICHUBaHUS
Cocrasn 3HaTL YMmeTn Bnanets
Conepxanue CniocoObl XpaHeHUs aHAJIM3UPOBATH U HaBBIKAMH aHaAJIM3a
JTaIloOB JIAaHHBIX MPU HAJIMYMU TIOHUMATh CTPYKTYPY  COBPEMEHHBIX
BEPOSITHOCTU OIIMOKH, JTaHHBIX B CUCTEME crmoco0oB

MOHSTHE KOJTMYECTBA
uHdopmarm,
SHTPOTHH CUTHAIA,
CIIOCOOBI CHKATHUS
JTAHHBIX Pa3HOMU
(bopMBI (TEKCT, 3BYK,
n300pakeHne, BUEO)

nepenadu
uH(popmanuu,
OCYILIECTBISATH BBIOOD
HEOOX0IUMOT0
anroputMa o0paboTKH
JIAHHBIX B
3aBHCUMOCTH OT

KOIUPOBAHUS U
C)KaTusl JTaHHBIX B
cUCTEMax nepeaayu
uHpopmanuu,
HaBbIKAMHU
MOJIETUPOBAHUS U
pa3paboTKH
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Cpeanl nI€pcaavun u aJITOpUTMOB

XpaHEeHHs, KOJTMPOBAHUS U
MPE/ICTABIATh CoKaThsl TaHHBIX
oOpaboTaHHbIE
JTaHHBIE B TpeOyeMOM
IIPOTOKOJIOM
(dbopmarom
Bunpr 3ansTrit e lluTrepakTUBHBIC e llurepakTUBHBIC e lluTepaKkTUBHBIC
Ja00paToOpHbIC n1abopaTopHbIe JabopaTopHbIC
3aHSTHS; 3aHSTHS; 3aHSTHS;

Hcnonb3zyemble
cpencTBa
OIICHUBAHUS

e lnTepakTuBHBIC
JIEKIHH;

e JlabopaTopHbie
3aHATH,

o Jlexmnuu;

e CaMocCTOsITeIbHAS
pabora;

e [loaroToBKa Kk
AK3aMEHY;

e KoHTpOnbHAA
pabora;

e OTtuer no
nabopaTopHO
pabore;

e Onpoc Ha
3aHATHSIX;

e DK3aMeEH,;

e VIHTepaKTHBHBIC
JIEKINH;

e JlaGopaTtopHbie
3aHATHS;

o Jlekuuu;

e CaMocTosITeIIbHAS
pabora;

e [loaroToBKa K
dK3aMeEHYy;

e KoHTpOIbHAA
pabora;

e OTtuer no
naboparopHon
pabore;

e Omnpoc Ha
3aHATHIX;

e DK3aMe€H,;

e JlaGopaTopHbie
3aHATHUS;

e CamocTosTeNbHas
pabora;

e Otuer 1o
naboparopHou
pabore;

e DK3aMeEH,;

DopMyIMPOBKA II0KA3aTEJIE W KPUTEPUEB OICHUBAHUS

npuBesieHa B Tadmure 10.
Tabmuma 10 — [Toka3arenu u KpUTepruu OICHUBAHUS KOMIICTCHIIMHM Ha dTarax

TAaHHOW KOMIIETECHIIMU

Cocrasn 3HaTL YMmeTb Bnanets
Orinuno e CriocoObl XpaHeHHsI ® aHAJIU3UPOBATh U ® HaBbIKAMU aHAJIN3a
(BBICOKMI JaHHBIX IPU HAIMYUKU TOHMMATh CTPYKTYPY = COBPEMEHHBIX
YPOBEHb) BEPOATHOCTHU JAHHBIX B CUCTEME Croco0oB

OLIUOKH, TOHSATHE nepenayu KOJMPOBAHUS U
KOJINYECTBA uH(popmaIu, CKaTHsl IaHHBIX B
uHpopmarmu, OCYLIECTBIISATh BBIOOp CHCTEMax mepeaayu
SHTPONUU CUTHAJA, HE00X0IUMOT0 uH(popmaru,
CrocoOBbI CoKaTUs anropuTMa HaBbIKaMU
JAHHBIX Pa3HOU 00pabOTKM ITaHHBIX B MOJEIMPOBAHUS U
(bOpMBI (TEKCT, 3BYK, = 3aBUCHUMOCTH OT pa3paboTku
n300paxKeHue, Cpelbl mepesadn u aJITOPUTMOB
BHJIE0); XpaHEHHs], KOAUPOBAHUS U
PECTaBIATh C)KaTusl JaHHBIX;
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Xopouio
(6a30BBII
YPOBEHB)

YnoBneTBopuren
BHO (IIOPOTOBBIN
YPOBEHbB)

e CrocoObI XpaHeHHUS
JTAHHBIX TIPU HATAYUU
BEPOSITHOCTH
OIIMOKH, CITOCOOBI
COKaTusl TaHHBIX
paszHoit hopMbI
(TEeKcCT, 3BYK,
n300paxeHue,
BUJICO);

e CnocoObl XpaHEeHUs
JTaHHBIX MTPU HATUIUN
BEPOSTHOCTH
OITNOKH;

00paboTaHHbIE
JaHHbBIE B TpeOyeMoM
IIPOTOKOJIOM
dopmarom;

® aHAIM3UPOBAThH U
MMOHUMATh CTPYKTYPY
JTAHHBIX B CHCTEME
nepenavn
uHpopManuu,
OCYIIECTBIISATH BEIOOP
HEOOXOIUMOTO
aJropuT™Ma
00pabOTKH JTaHHBIX B
3aBHCHUMOCTH OT
CpeIbl mepeaadn u
XpaHCHUS;

® aHAIM3UPOBAThH U
MMOHUMATh CTPYKTYPY
JTAHHBIX B CHCTEME
nepenayu
uHbopMaIu,
OCYIIECTBIISAITH BEIOOP
anropuTMa
00pabOTKU JTAHHBIX;

® HaBBIKAMU aHAJIH3a
COBPEMEHHBIX
croco0oB
KOJUPOBAHMUSI
C)KaTusl JaHHBIX B
CUCTEeMax Tiepeaadn
uHpopMauu,
HaBBIKAMH
MOJICITUPOBAHHUS
aJITOPUTMOB
KOJUPOBAHMUSI
CKaTus JTaHHBIX;

® HaBBIKAMU aHAJIH3a
COBPEMEHHBIX
croco0oB
KOJTUPOBAHUS U
CKaTusl IaHHBIX B
CUCTEMax Mepeaayu
uH(bopMaILNH;

3 TunoBbie KOHTPOJbHBIC 3a1aHUA
I[JIH pcaln3alu BLIMICIICPCUHNCIICHHBIX 3a/1a4 O6y‘-I€HI/IH HCIIOJIB3YIOTCSA THUIIOBBIC

KOHTPOJIbHBIC 3a/laHusl WIJIM HWHBIE MaTrepuaibl, HEOOXOAMMBIC JUIsl OLICEHKH 3HaHWA,
YMEHUHN, HaBBIKOB W (WIM) OMbITa JEATEIBHOCTH, XapaKTEPHU3YIOMMUX  ATarbl
(dbopMHUpOBaHUS KOMIETEHIIMI B MPOIIECCE OCBOCHUS 00pa3oBaTEIbHOM MPOTPAMMBI, B
CJIEIYIOILEM COCTaBE.

3.1 Tembl ONIPOCOB HA 3AHATHUAX

— Anroput™mbl MapiipyTtusanun. Aapecanus B Internet. [moGanpHas u JoKaIbHAS
Mapuipytuzanusa.  BuptyansHeie  cetd.  Knaccudukamusi  CeTEBBIX  yCTPOWCTB
(KOMMyTaTopbl, MapUIPyTHU3aTOPbl, ONTUYECKHE YCTPOMCTBA), (YHKIWHU, MPUMEHEHHE.
Crpykrypa 1 “HGOPMaLIMOHHBIE YCIYTH TEPPUTOPUATIbHBIX ceTell. [IpoTokobl (aiiinoBoro
0OMe€Ha, AIIEKTPOHHOM MOYTHI, JUCTAHIIMOHHOTO YIIPABIEHUS.

— Ou3NYEeCKU ypOBEHb BBIYMCIMTENBHBIX ceTerd. Meroasl mocrymna. Jlymuekc u
nonynyrmiekc.  duznueckoe  KOOAUPOBAHHWE,  CAMOCHHXPOHU3UPYIOIIMECS  KOJBI,
Manuectepckoe koaupoanue, MLT3, 2B1Q. BbICOKOCKOpOCTHBIE JOKAJIbHBIE CETH.
Texnomoruss Ethernet, wucropust Bo3uukHOBeHHMs. Kaap FEthernet. Buras mapa,
pasHoBunHoctd. 100 Mbit Ethernet, mpunnumel padotsl. Gigabit Ethernet, mpunIUmsI
pabotel. JlanmpHelimee paszButhe TexHonoruu Ethernet. ®dynkmum cereBoro u
tpancroptHoro ypoBHe#. [Ipotoxomsr TCP/IP.  TIlporokonst ypoBuei. [P-ampec,
nmoruyeckas u ¢uznueckas aapecarus. Macka moxacetu. [IpoexkTupoBaHHe JIOKaTbHBIX
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CETEeH.

— Knaccuduxamuss undpopmarnmonnsix cereil. CnocoObl kommyTtanuu. Cetu
OJTHOPAHTOBbIE U KJIMEHT-cepBep. Tonomoruu cerer. YpoBHU U MPOTOKOIIBI Mozen OSI.

— IIpuHIMOBI TOCTPOECHMSI COBPEMEHHBIX OECHPOBOAHBIX CHCTEM IMEpeaadyu
uHpopMmaruu. Monemsl. Pactipenenenne 4acTOTHBIX 1Uana3oHOB. [IpHHIMITEI TOCTPOCHHUS
paguOpENCUHBIX JMHUM CBA3U. [IpUHIMIIBI OpraHu3anyu CETEd COTOBOM CBs3U. bazoBas
cTaHUus, 30Ha MOKphITHUs. [lokonmenus coroBeix cerel, [IpuHuumnel poymunra. Cucremsl
100aNbHON HAaBUTAIMU, BUJIBI, KIAaCCU(UKALIMA CHCTEM HABUTaIlUH, CUCTEM CITyTHHKOBOM
cBsi3u. CTpyKTypa CUCTEMBI INI00anbHOM HaBUraluy. [IpuHIMIIBI OnIpeneIeHIs] KOOPAMHAT.

— IlonsTus curnana, ero cnekrp. CBA3b NOJOCHI NPOMYCKAaHUS MU CKOPOCTH
nepenaun nHpopmanuu. OO00IIEHHAs] CTPYKTypa CUCTEMBI CBsi3U. [IoHSITHE TPOBOAHBIX U
OEeCIPOBOIHBIX CHUCTEM. 3aueM HYy>KHa MOIyJsuusa. Buaesl ananoroBoi momymsiuu (AM,
UM, ®M). udposas Manumynsuus, noHsTre komruiekcHoro curHaia (BPSK, QPSK,
QAM). XapakTepUCTHKH MPOBOAHBIX JTUHUN. CHYTHUKOBbIE KaHaibl. PaanokaHanbl u
COTOBBIE CUCTEMBI CBS3U. ONTHYECKUE U MH(PpaKpacHbIe TMHUM CBA3H. BiusHue momex Ha
cuctemy nepeaaun uHbopmanuu. Bunel mryma, cmocoObl 60pb0Obl. CriocoObl KOHTPOJIS
npaBuiIbHOCTH MHpopMannn. Koppekrupyromue koabl, koAbl XaMMuHra, Puga-ConoMoHna.
CkpamOnunr. KonnvecTBo MHPOpMAUU U SHTPONUS. AJITOPUTMBI CKATHUsS TaHHBIX, KOJ
Jlemnena-3uBa. B3auMoCBs3b CKOPOCTH Mepeaadyn MH(pOpMaIiK, MOJI0CHl IPOIYCKAHUS U
mryma. MHOXECTBEHHBIN 1O0CTYI (4acTOTHOE, BPEMEHHOE, KOJIOBOE Pa3/ICICHUE KaHAJIOB),
texnonoruss OFDM.

3.2 TeMbl KOHTPOJIBLHBIX padoT

— 1. Mogenp OSI, HanummTe ypoBHU MOAENH, (POpMAT JAHHBIX, MPOTOKOJBI. Y
MIPOTOKOJIOB HEOOXOIMMO pacmudpoBaTh Ha3BaHWE M yKa3zaTh Ha3zHaueHue. 2. CyThb
nporokona STP. Hackonpko 4acTo cilydaroTCsi KOJUIM3MM IIPU JOYIUIEKCHOW CBSI3H? 3.
3akoaupoBath coobmenne 1011 0101 crnemyronumu komamu: MaHuecTepcKuil Koo,
bunonspuslii umMnynscHbI kog, MLT-3, 2B1Q 4. Hanumure MacKy JJ1sl TOKaJbHOM CETU
n3 25 KOMIBIOTEPOB B JECITUYHOM U JBoMYHOM Buae 1. Jlalite omnpeneneHue
MOIYSIIUM/MAaHUITYJASIUUU.  3adyeM  Hy)XHa  MOIyIsIus?  u3o0pasutre  (Ha3oByro
Manunyisinuo 1o curana 01011101010. 2. OcHOBHBIE XapaKTEPUCTUKU JIMHUAM CBA3U 3.
CyTb BpeMEHHOro paszeieHus KaHaloB. B kakux cucremax mnepenaud HHGOpMaIu
npumensiercs. 4. [IpeacTaBuTh mpolecc KoIUpOBaHUSI UCTOYHUKA N0 MeTtony Xaddmana.
5. 3akomupoBark cooOuenue 1010 xkogom Xommunra (7, 4). BeluUCAUTE CUHAPOM C IS
coobmenust 1001011, 3akogupoBanHOTO KOAOM XdMmmuHra (7, 4), npu MOMOIIH
MPOBEPOYHOM MaTpuilbl. Eciau ecTh ommbOKka B MPUHATOM COOOILEHUH, TO BBISIBUTE €e€. 6.
[lepeuncnuTe MCTOYHUKM MOMEX B KaHaje mepenadyd JNaHHbiX. OT Kakux HapameTpoB
3aBUCHUT MPOIMYCKHAas CIOCOOHOCTh KaHana?

3.3 DK3aMeHAlHOHHBbIEC BONPOCHI

— 1. O6001IeHHas CTPYKTypa CUCTEeMBI niepenadn nHpopmanuu. HazHauenue y3i10B
MpUEMHMKA U TepenaTtyuka, ux Qyukiuu. [Ipumepsl cucrem nepenaun nHGopManuu. 2.
Omnpenenenue cooOIIeHus, curHana, equauibpl nHhopmaiuu. Knaccudukanus curHaios.
Xapakrepuctuku curiana. Cnekrp. IlepeHoc yactor npu mMoaynauuu. 3. JIuHuu cBA3M.
XapakTepuCTUKU JIMHUK CBsi3U. 3adueM HyxkHa Monyssiuus. Kraccudukanus dvacror.
[Tomexu. CriocoObl 60psOBI ¢ MoMexamu. 4. AnajoroBas momyisiusa. Kiaccudukanms,
OTHCaHUE KaXJI0TO BUJIa MOIYJSAIIUU, TPEICTaBUTh TPA(UKN UCXOJHBIX MOIYIUPYIOIMINUX U
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MOJYJMPOBAHHBIX CUTHAIOB. [IpMHUMII mepeHoca 4acToT. 3aueM HYy)KHAa MOAYJSIIUS. S.
Umnynbcuast monynsiius. Kiaccudukanus, omnucaHue KakJIoro BHOA MOAYJSLUU.
Teopema KotenpuukoBa. AIIIl. MexcumBonbHas wuHTephepenuus. 6. I[Hudposas
maHunyssuus. Knaccudukaiys, onucanue Kaxjaoro Buja MaHunyisiuu. [Ipenmyniectsa
u(ppOBOro CUTrHaJIa HaJ aHAJIOTOBBIM. 3aueM HyXHa MOAyisius. 7. MHoroypoBHeBas
mudposas manunymsius. QPSK, 8-PSK, QAM. 8. [lemonynsauust nu@poBbIX CUTHAJOB.
[Ipuniun  pabGoThl KorepeHTHOro mnpuemHuka. CornacoBaHHas —¢uiabTpanus. 9.
KonupoBanne ncrounmka mHdopmaiuu, n30bitounocth nHpopManmu. Koaer Xaddmana,
Jlemnena-3uBa. 10. IlpomyckHas cHoOCOOHOCTh KaHaia. JHTpomnusd. M30BITOYHOCTD
curHana. [Ipunnun pa6orst MPEG. 11. [TomexoycroitunBoe koaupoBanue. JInMHeWHbIe
Oomounsle koapl. [lpuHIMn komupoBaHusT ©  JAekoaupoBaHus. [IpomsBopsimas wu
npoBepoyHasi Marpullbl, cuHapoM. Koael Xosmmunra. 12. YminotHenue kananoB (FDMA,
TDMA, CDMA). Ilpunuun paboThl M XapaKTEPUCTUKHU CUCTEM YIIOTHEHHS KaHAJIOB.
Hemonynsauus FDMA, TDMA, CDMA. 13. Ilpumepsl cuctem mepeaadn WHGOpMauu.
CotoBble cucteMbl, mpuHIun padoTel. 14. Ilpumeps! cuctem mnepenadud HWHGOPMAIUH.
CucteMbl 1100aNBHOM HaBUTAIMU, NpUHOUN padoTel. 15. Monens OSI. YpoBHH
NpEICTaBICHUs MOAENH, (YHKIIMN YPOBHEH, mpuMepsl poTokonioB. 16. Cetu. Tononoruu
ceredl. [lomynyruiekcHast cBsi3b. OIHOpaHIOBBIE CeTH, ceTH KiueHT-cepeep. 17. Cern
Ethernet. Crannaptel Ethernet (manbHOCTH CBsI3M, CIIOCOOBI KOAMPOBAHUSA, CKOJBKO Iap
HeoOxoaumo it nepenaun). Bunael Butoit napel. 18. Ethernet kanp. Onucanue dpopmara
KaJjpa 1 Bcex noiied. Buapl puznueckoro kogupoBaHUs HA KaHaJIbHOM ypoBHE. CTaHIapThI
100Mb u 1 Gb. 19. Ilpotokon STP, npuniunstl padotsl. Bupryansasie LAN (VLAN). 20.
Crpykrypa IPv4 mnakera. Ilonms u ¢unarn. KiaccoBas u OeckiaccoBas agpecanusi.
Cnyxeonsie [P agpeca. Macka cetu u npedukcHas 3anuch. Kak npoucxoaut apooieHue
IP makeroB Ha kaapsl. [Ipotokonsr NAT, DHCP. 21. IIporokon IPv6. CtpykTypa nakera,
nona u ¢uaru. [lpuumHbl BHeapeHud. 3ape3epBUpoBaHHbIE aapeca. CokpalieHHbIE
cnocoObl agpecauuu. Omamumss ot [Pv4. 22, Mapumpytusanusi, cratuyeckas U
OUHAMUYecKasl, kiaccudukanus. BHyTpeHHHE W BHEIIHHE MPOTOKOIbl JMHAMHUYECKOU
mapmipytuzainuu. [Ipotokon OSFP, mpunmuner padotsr. 23. TIpotokon DNS. Kitouessie
tepmunbl. Ctpykrypa cetu DNS. Xapakrepuctuku DNS. Tunst DNS cepBepos. [Ipsmoii
u oOparasii DNS 3ampoc. Tumbl pecypcHbIx 3amuceld. bamaHcupoBka Harpy3ku ¢
nomompio DNS. 24. AxtuBHOe cereBoe oOopynoBanue. Kiaccudukanus, Ha KaKux
ypoBHsIX pabotaeT, GpyHKIuu. 25. [IpoTOKOIBI MPUKIATHOTO YPOBHS, BUIBI U (DYHKIINH,
IIPUMEPBI TPOTOKOJIOB. [104TOBBIE MPOTOKOJIBI.

3.4 Tembl J1a0OPATOPHBIX padoT

— DOJEeKTpOHHAas MouTa.

— Cucrema TOMEHHBIX UMEH.

— IP-cetn u mapupytuzanms.

— JIuHenHoe npeacKa3aHue IpyU aHAJIM3€E PEYEBOr0 CUTHAJIA.

— MHOrokaHaJabHbIE CUCTEMBI MTEPEIaun TaHHbIX.

— Tlomexo3ammuinaronme Koabl 1 MEXaHU3Mbl U30BITOYHOCTH.

— YacroTHO-(ha30Bast MOAYIIALMS U TEMOAYJISALIMS.

— HccnenoBanus CHEKTPOB aMIUIMTYJHO-UMIYIbCHOM W IMIMPOTHO-UMITYJIbCHON
MOYJISIIUU.
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4 MeTonnuyecKue MaTepUuaJibl
Jlns obecniedenust mpoiecca 0OydeHus U peleHus 3a1ad 0Oy4eHUs HCIOIb3YIOTCS
CJIEAYIOIME MaTepUaIbl:
— METOIMYECKHUE MaTepuajbl, ONPEACISAIOIME MPOLEAYpbl OLCHUBAHUS 3HAHUM,
YMEHUW, HAaBBIKOB M (WJIM) OMNbITA JCATEIBHOCTH, XapaKTepU3YIOIIMX 3Tanbl (op-
MHUPOBaHUs KOMIIETEHIIMH, cOmIacHo I1. 12 paboyeil mporpamMmsl.

4.1. OcHOBHAA JIUTEpaTypa
1. OcHoBBI NOCTpOeHUS WH(OKOMMYHHUKAIIMOHHBIX CHCTEM M ceTeil: YdeOHoe
nocooue / IlyroBkun A. B. — 2016. 156 c. [OnekrpoHHbIl pecypc]| - Pexxum mgoctyma:
https://edu.tusur.ru/training/publications/6061, cBoOOTHBIA.

4.2. JIonoJIHUTEJIbHASA JIUTEpPaTypa
1. Bbpoiino B.JI. BerunciurenbHble CUCTEMBI, CETH U TEIICKOMMYHUKAIIUU: y4eOHOE

nocodue ais By308/ B. JI. Bpoiino, O. I1. Unbuna. 3-¢ u3n. — CII6.: [Tutep, 2008. — 765[3]
c. (Hannuue B oubnnoreke TYCVYP - 1 5k3.)

4.3. YueOHO-MeTOoAMYECKOE TOCO0He U MPOrPaAaMMHOE o0ecIieYeHue
1. Komy6unckuii B. II., 3BonkoB JI.A., SImmanoB A. B. HHdopmanmoHHbie
CUCTEMBI, CETH U TEJICKOMMYHHUKAIMHU. Y YeOHO-METOUYECKOE MOCOOUE MO BBHIMOIHECHUIO
nabopatopHbix pabot.. - TYCVYP, kadbenpa KCVYII, 2012. — 142 c. [DnexTpoHHBIH pecypc].
- http://www.kcup.tusur.ru/index.php?module=mod_methodic&command=view&id=217
2. Metoanueckue yKa3aHHMs 10 BBITIOJHEHUIO CaMOCTOSTENBHOW  PabOThI
MpUBEACHBI HA cTpaHuIax ¢ 4 mo 142 yuebHO-MeToanueckoro nocoodbus (m. 12.3.1.).

4.4. Ba3bl JAHHbIX, l/lH(l)OpMaHI/IOHHO CIIPABOYHBIC H MOUCKOBLIC CUCTEMBI
Google.com, yandex.ru
1. Google.com, yandex.ru
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