MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
CucreMbl KOCMMYeCKOU CBA3U U BelljaHUs

YpoBeHb 00pa3oBaHus: BbIcIIee 00pa3oBaHHe - Marucrparypa

Hanpaenenne nogrotoBku (cnenuanbHOCTh): 11.04.02 VIH(poOKOMMyHUKanlMOHHbIe TEeXHOJIOTUHU H
CHCTeMbI CBSI3U

HanpagneHnHocts (mpodunb): Pasjuo3ieKTpoHHbIE CUCTEMbI NlepefAayu HH(oOpManuu

dopma oOyueHUs: OUHAA

dakynereT: PT®, Pagnorexunueckuu (paKy/ibTeT

Kadenpa: PTC, Kadeapa pajuorexHu4ecKux CUCTeM

Kypc: 2

Cemectp: 3

YueOHbIi 1i71aH Habopa 2015 roga

PacripezsienieHre pabodero BpeMeHH

Ne Bugpl yueOHOM fieTeTbHOCTH 3 cemecTp Bcero EvHunb
1 Jlekuu 18 18 4acoB
2 IIpakTryeckue 3aHATUSA 22 22 4yacoB
3 JIabopaTopHble 3aHSTHS 20 20 4yacoB
4 Bcero ayauTOpHBIX 3aHITUM 60 60 yacoB
5 CamocTosiTesibHast paboTa 84 84 yacoB
6 Bcero (6e3 3k3ameHa) 144 144 4acoB
7 IToaroroBka u ciaua 5K3aMeHa 36 36 JacoB
8 OO0r11ast TPYyZJ0EMKOCTh 180 180 4yacoB
5.0 5.0 3.E

OK3aMeH: 3 ceMeCTp

Tomck 2016
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PilCC.\l()TpeHél 151 ()1()6})6H’d Ha 3aCCJaHuM Kil(t)ﬁ;{pbl
npotokosn Ne 3 0T« 3 » 11 2016 1|
JINCT COTJIACOBAHUN

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cmeumanbHOCTH) 11.04.02 VIHPOKOMMYHUKAL[MOHHbIE TEXHOJIOTUU U CUCTEMBI CBSI3U, YTBEP)KIEHHOIO

2014-10-30 roza, paccMoTpeHa ¥ yTBepsKJeHa Ha 3ace/laHuu Kadeapbl «___ » 20__ ropga,
TPOTOKOJ Ne

Pa3paboTumku:
nipodeccop kad. PTC Axynunnues HO. I1.

3aBeayromumii obecreunBarolei Kad.
PTC Menuxos C. B.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu
HaripaB/ieHUs TTOJJTOTOBKU (CIeliaJbHOCTH).

Hekan PT® [Tornosa K. HO.
3aBenyroluii BeIMycKaroiieit kag.

PTC Menuxos C. B.
OKCIePThI:

crapimi npenogasarens TYCYP,
Kadeznpa PTC Ho3sppesatsix . O.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
Llenbro mpenofaBaHusi JUCLIMIUIMHEI SIBJISIETCS M3yueHWe OCHOBHBIX 3aKOHOMEPHOCTeW Tepejauu
[laHHBIX B TeJIeKOMMYHUKALIMOHHBIX CUCTeMax.

1.2. 3agauM JUCIHUILIMHBI
— OcHoBHOM 3a/laueil AWCLUTIIMHBI sBJsSieTCS (DOPMUpDOBAHUWE Y CTYAEHTOB KOMITeTEHI[UH,
TIO3BOJISIFOI[MX  CaMOCTOSITE/IbHO TMPOBOAWTL MaTeMaTUueCKuid aHaini3 (U3MUyeckKux TMpoLecCcoB B
IIUPPOBBIX YCTPOKCTBaX (hOPMUPOBAHUS, Mpeodpa3oBaHust U 00pabOTKU CUTHAJIOB, OL|eHUBATh PeaslbHbIe
u npefieibHbIe BO3MOKHOCTHU TIPOIYCKHOM criocobHOCTH u MOMEeX0yCTOMUMBOCTU
Te/IeKOMMYHUKAL[MOHHBIX CUCTEM U CEeTeM.

2. MecTo puciMiuinHel B cTpyKrype OITOII

HOucturuiiHa «CucteMbl KOCMUUeCKOW cBsi3u M Belrlanusi» (B1.B.[IB.2.2) otHocuTcst K 670Ky 1
(BapuaTvBHas 4acTh).

[TpepiiecTByrOIMMY  AUCLMIVIMHAMY,  (DOPMUPYIOLMMHM  HadajbHble 3HaHUS, SIBISIOTCA
crefyole AUCLUILIMHBL VHOCTpaHHbIM s13bIK, CHCTeMbl U CeTH TMepefaud JaHHbIX, CHCTeMbl
paguonoctyna, CTaHJapThl U TeXHOJIOTMM MOOM/IBHOM CBsA3U, Teopusi U TeXHUKa Iepesiaur MH(GOpMaLyy,
TexHO/IOrMM MOCTPOeHUsI MHPOKOMMYHHKAL[MOHHBIX CUCTEM U CeTel.

[TocneayromwymMy AUCLATIZIMHAMU SIBJISTFOTCS: .

3. TpeboBaHusA K pe3y/bTaTaM 0CBOEHHS JUCIIUILTHHBI

I[Tporecc u3yueHHs JUCLIMIUIMHBI HarlpaB/ieH Ha ()OpMUPOBaHKe CJlelyHOIMX KOMIIeTeHL[Ui:

— OIIK-4 CNIoCOOHOCTHIO peasv30BbIBaTh HOBbIe TIPUHLIUIIBI IIOCTPOEHUs
WH()OKOMMYHHKAIIMOHHBIX CUCTEM U CeTel pa3/MYHbIX TUIIOB Tepejaud, pacrpezeneHus, 00paboTku u
XpaHeHus1 tHGopMaLuy;

— OIIK-5 roTOBHOCTBIO YUUTBIBaTb IPU [IPOBEJEHUM HWCCIEeJOBaHUN, MPOEKTUPOBaHUH,
OpraHu3aly TeXHOJIOTMYeCKUX MPOLeCCOB U SKCIUTyaTalii MH(POKOMMYHHUKALMOHHBIX CUCTeM, CeTel U
yCTPONCTB MUPOBOM OTILIT B BOTIPOCAX TEXHUUYECKOTO PeryaMpoBaHusi, METPOJIOTHUeCKOro obecrieueHus U
6e30MacHOCTH KHU3HeesITeNTbHOCTH;

— IIK-8 TrOTOBHOCTBHO WMCIIO/IB30BaTh COBpPEMEHHbIe [OCTHW)KeHUs] HayKUu U [epefoBble
VMH(OKOMMYHHKALIMOHHbIe TEeXHOJOTUM, MeTO[bl MPOBE/IeHHsI TeOPeTUYeCKUX U SKCIepUMeHTalbHbIX
WCC/IeIOBaHNI B HAyYHO-UCC/Ie[joBaTe/TbCKuX paborax B obmact UKTuCC;

B pe3synbrarte usyueHus JUCLIAIUIMHBI CTYEHT JO/DKeH:

— 3HaTh - (U3MUeCKre U MaTeMaTHUecKhe MOJeH NPOLIeCCOB U SIBJIEHWH, Jie)KallliX B OCHOBE
MIDUHLIUIIOB  [IeMCTBUSl paZMOTEXHUYECKHUX YCTPOMCTB UM CHUCTEM; - OCHOBHblE 3aKOHOMEPHOCTH
VICTOPUYECKOTO Tpollecca B HayKe U TeXHHKe, 3Talbl UCTOPUUYECKOrO Pa3sBUTHS PaJIMOTEXHUKHU, MECTO U
3HaueHUe paJIMOCHCTeM Tepefaul MH(GOpMalMi B COBPEMEHHOM MHpE; - MeTOZ0/I0rMueCcKrue OCHOBBbI U
TIPUHLIAIIBI COBPEMEHHOM HayKU

— yMeTb - (opMynuMpoBaTb M pelllaTh 3a/laud, I'PaMOTHO HCIO/b30BaTb MaTeMaTUueCKUi
afnrapar M 4Yuc-JileHHble MeTOZbl /Il aHalau3a U CHHTe3a paJIuOTeXHUYeCKUX YCTPOWCTB U CUCTEM; -
TOTOBUTH METOJ0/IOTHYeCKOoe O00OCHOBaHWEe HAYYHBIX MCC/IJOBAaHUM W TeXHHUUECKHWX pa3pabOToOK B
obnacTu paguocucTeM nepesaul HHGOpMaLu

— B/IajeTh - MaTeMaTU4yeCKVM arraparoM /yisl pelleHus 3a/iad TeOpeTUYeCKON U IPUKIIaHOU
paJiMoTeXHUKH, MeTOZaMU HCC/Ie/IOBaHUsl M MOZle/TMPOBaHMUS CUCTeM Iepesiaud MH(POPMaLy; - HaBbIKaM1
MeTOZ,0/IOTMUeCKOr0 aHa/iu3a HayUHbIX MCC/IeZl0BAaHMM U UX Pe3yJ/IbTaToB

4. O0beM AMCHUIIMHBI M BUABI YU4e0HO# padoThI
OO6ujasi TPYZOeMKOCTb [UCLMIUIMHBI cocTaByisieT 5.0 3ayeTHBIX €JUHHUIILI W TIpeACTaBjieHa B
tabmuie 4.1.
Tabnuiia 4.1 — Tpy10eMKOCTb TUCIUIIAHEI

Buzbl yueOHOM ieATebHOCTH Bcero wacoB CemecTpsl
3 cemecCTp
AynutopHbie 3aHATHSA (BCEro) 60 60

CornacoBaHa Ha noprane Ne 7160 3



Jlekuym 18 18
[IpakTrueckue 3aHATUSA 22 22
JlabopartopHble 3aHSTHS 20 20
CamocTosiTenibHast paboTta (Bcero) 84 84
BrinosiHeHWe JOMAIIHUX 3a/laHUM 6 6
OdopmeHre 0TUETOB T10 JTabOpPaTOPHLIM paboTam 20 20
[TpopaboTKa JIeKIMOHHOT0 MaTepurasa 50 50
CamocrosiTenlbHOE U3yueHre TeM (BOIIPOCOB) 8 8
TeopeTHYeCcKOM yacTu Kypca

Bcero (6e3 sk3ameHa) 144 144
IlogroroBka u cfjauya 3K3aMeHa 36 36
OO0111as1 TPYJ0EMKOCTh Yac 180 180
3auetHble Eaunuiiel TpysoeMkocTu 5.0 5.0

5. Copepxanue AUCIUILIUHBI

5.1. Pa3jenbl JUCIUIIMHBI U BUABI 3aHATHH
Pazgenbl AUCLUTIIMHBI U BU/IBI 3aHATUM MPUBe/ieHbI B Tabuiie 5.1.

Tabsura 5.1 — Pa3zaenbl AUCIUIUTAHBI U BUZBI 3aHATUN

. ~ =
= )
- i}
- =
= ¢ ¥ & gE EE
Ne HasBanus pa3zenoB JUCLIUIIIMHBI g % i % g 5 ? %
= 5 o 5 | g0 zE
< o] o Q9 o5
2 g g | B¢ & =
9] (e} o
=¥ lc:,‘U CEU
= @)
Beenenue 0 0 2 4 OIIK-4, ITIK-8
2 | Opbursl UC3 u anana3oHbl 4acTOT 3 4 0 15 22 OIIK-4,
CIyTHUKOBBIX cucTeM cBsi3u (CCO) OIIK-5
3 |BoproBoe u Ha3eMHOe 000pYyIOBaHKE 3 6 8 18 35 OITK-4,
OIIK-5, IIK-8
4 | Metoabl MOAY/IALMA U 3 6 12 15 36 OIIK-4,
MHOTOCTaHLIMOHHOT'O JOCTYIIA OIIK-5, TIK-8
Cospemennsie CCC 6 11 | OIIK-5, IIK-8
6 |CryTHUKOBbIE CUCTeMBI CBSI3U C 4 14 21 OIIK-4,
TOJIBIKHBIMUA 00BEKTaMH M CHCTEMbI OI1K-5, TIK-8
HTB
7 | 3akaoueHue 1 0 0 14 15 OIIK-4, TTIK-8
Utoro 18 22 20 84 144
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5.2. CogeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)

CojiepskaHuie pa3/ienioB AUCLUIUINH (T10 JIEKLIUSIM) TIpUBe/ieHo B Tabsuile 5.2.

Tabsmura 5.2 - CofepykaHue pa3/iesioB JUCIUTIIVH (TI0 JIEKIUSIM)

Hassanus paszesnos

ConepskaHue pa3/enoB JUCLUTIAHEI 10
JIEKIUSIM

Tpyn0eMKOCTb,

q

dopmMupyeMbie
KOMIIeTeHL[UU

3 cemecTp

1 Beenenue

Ornpegenenus. JHepreTuyeckKue
xapakTepucTuku craH-1uu (3C um KC).
OKCIepUMEeHTHI 110 UCTI0Ib30BaHUIO
NacCcUBHBIX peTpaHcaATOpoB B CCC.
Bexu B pa3Butuu aktMBHBIX CCC.

N

Htoro

OIIK-4

2 Opbutsl MIC3 1 apara3oHbl 4aCTOT
CIyTHUKOBBIX cucTeM cBsizu (CCO)

Bugsl opbut MC3. TTapameTpbl
3/UTUITHYE CKUX 0pOuT. OCobeHHOCTH
CIyTHUKOBBIX Pa/IOTMHUM,

00y C/10B/IeHHbIE TUTIOM OpPOUTHI.
Koppekiusi opoutsl MC3. Juana3oHbl
YaCTOT, UCTIO/Tb3yeMble ZIJisi CITy THUKOBOM
CBsI3U Y BelljaHus B EBporie. JHepreTuka
CIYTHUKOBBIX Pa/IMOTUHUM.
OcobeHHOCTH pacTpOCTpaHeHUs
PaZiioBOJTH B Tporiocdepe u MoHOChepe.

HToro

OIIK-4

3 BopToBOe 1 Ha3eMHOe
obopygoBaHue

Tumnel anTeHH CCC U UX OCHOBHBIE
xXapakrepucTuku. Crucrtemel VSAT.
®ugepnl. OOPHO-TIOBOPOTHOE
ycTporcTBO aHTeHHbI 3C. boproBas
arimaparypa MC3. Turel peTpaHCISITOPOB.
BcnomorarensHsle cuctembl 1C3.
HaszemHbIe TexHUUeCKUE CPE/ICTBaA.

Htoro

ITK-8

4 MeToibl MOAY/IALMY U
MHOT'OCTaHLIMOHHOTO J0CTYyTa

Mogpynsuys rapMOHUUeCKOW Hecylllel
1[M(POBBIM CUTHA/IOM. ba30oBble MeTO/ibI
MOAY/IALMHA. MHOTOMO3ULIMOHHBIE
MeTO/Ibl MOAY/ISILIMU. MHOr0 CTaHL[UOHHBIN
JIOCTYM C YaCTOTHBIM M BDEMEHHBIM
MeTo/laMU pa3/ie/ieHus1 KaHaJIoB.
CTpyKTypHBbIe CXeMbl MHOTOKaHa/IbHbIX
cucrem ¢ UPK u BPK, ocobeHHOCTH
(hopMUpOBaHUs TPYINOBBIX CUTHAJIOB U
MOCTPOEHUSsI pa3fie/istoIINX yCTPOUCTB.
MexnykaHa/lbHble TIOMeXH.
CUHXpOHM3aLYs B CUCTeMax Tepeiauun
H“H(OpMaI[UK C MHOTOCTaHI[MOHHBIM
JIOCTYTIOM.

HToro

OIIK-4,
[TIK-8
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5 CoBpemeHnHble CCC I'no6ansueie CCC (Intelsat, Eutelsat, 3 OIIK-5,
PanAmSat, AsiaSat u fip.). CriyTHUKOBast ITIK-8

cBs3b B Poccuu (MC3 mipor3Bo/icTBa
OAO UCC, UC3 cepuu fAman u ap.).

Nroro 3
6 CryTHUKOBBIE CUCTEMBbI CBSI3U C Crioco0sI pa3zesieHus KaHanoB ripy M/I: 3 OIIK-5
TIO/IB)KHBIMU 0ObEKTaMH U CUCTEMBI | YaCTOTHBINM, BDEMEHHOM, KO/JOBBIM.
HTB Vepapxuueckuil MPUHLMIM [TOCTPOEHUS

LICII. CtpyKTypHasi cxeMa OKOHeYHOU
craniuu LICII, oCHOBHBIe y3/1bl
obopyznoBanusi. @opMUpPOBaHHe 1MK/Ia
nepegaur. CUCTEMbI TAKTOBOM U
LIMK/I0BOW CMHXpOoHMU3aluu. Lindpooit
JTMHEWHBIN TPakKT, KOZbI B IU(PPOBOM
JIMHEeMHOM TpakTe. PaciivpeHnue criekrpa.
Lenu 1 meTozbl: IpSIMOM
TI0C/IeZJ0BaTe/IbHOCTH ¥ CKauKooOpa3HOU
repecTpouiky yactoTel.Metozabt M/I B
COTOBBIX chcTeMax craHgapToB GSM u
CDMA, a Takxe B CIIyTHUKOBBIX
cucteMax Intelsat, Iridium, Globalstar.

HNToro 3

7 3ak/roueHue KocMozpoMmsl U pakeTbl-HOCUTEIIH. 1 ITIK-8
[TepcrieKTHBBI Pa3BUTUS CITy THUKOBBIX
CUCTeM CBS3H.

HToro 1

Wroro 3a cemecTp 18

5.3. Pa3genbl AMCHUIUIMHBI M MEX/JUCIMIT/IMHAPHBIE CBS3M C 00ecneurnBarIUMH (PeAbIAYIMMHI)
4 o0ecieurBaeMbIMH (MOC/IEAYHOIUMHA) AUCHHUIITHHAMHA
Pa3zesnbl JUCHIATIIMHBI U MEXXAUCIIUTUIMHAPHBIE CBSI3U C 00eCreunBaromyMu (TpeabIIyIuMKu) 1
obecrieuriBaeMbIMHU (TTOC/IEAYIOLAMU) JUCIIUTUIMHAMU TIPeJCTaB-/IeHbI B Tabsuile 5.3.
Tabsura 5.3 - Paszesnbl AUCIUTUTUHBI M MEXIUCIIUTITAHAPHBIE CBSI3U

Ne pa3zenoB JaHHOW AUCIUTUTMHBI, [7IsT KOTOPBIX He00X0AUMO

No HayMeHOBaHMe JUCLATUIAH n3yueHre o0ecrieynBaroLUX M 00ecrieunBaeMbIX AUCLUTUIH
1 2 3 4 5 6 7
[IpeniecTByroLIKE JUCLUATITUHBI
MHOCTpaHHBIM SI3bIK + +
2 | CucreMsl 4 CeTH Iepefiauu 4 N
Jl@HHBIX
3 |Cucrembl paJuoA0CTyMa + +
4 | CraHaapTbl U TEXHOJIOTUA + N
MOOUTBEHON CBSA3U
5 |Teopus v TexHUKa nepesaun + N
vHdopMalu
6 | TexHOMOIUM NOCTPOEHUS
MH(OKOMMYHUKAI[MOHHBIX CUCTEM + +
U ceTeu
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5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMUPYeMBbIX NP U3yYeHUH AUCIHUIUIUHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIETeHLMH, (DOPMUPYeMbIX NPU U3yUeHUHW [UCLIAIUIMHBL, U BUJOB 3aHATUN
npe/icTaB/ieHo B Tabsurie 5.4
Tabmuja 5. 4 — CoOTBeTCTBUE KOMIETEHLMM U BHOB 3aHATUH, (hOpMUPYeMBIX MpU W3yueHUH
JNUCLIUIIVHEI

Bubl 3aHaTHM

CDOPMLI KOHTPOJIA

KomneTeHin
Jlekumu
[TpakTHUeCcKHe 3aHATHS
JIabopaTopHbIe 3aHATHSI

+ |CamocTosiTesibHas pabota

+
+

OITK-4 + KonTtposbHasi pabora,
HomarHee 3azanue, Otuer
110 UH/IVBUZYaIbHOMY
3a/laHuto, KoHcrekT
CaMOTIOATOTOBKH,
Cobecenopanue, OTUeT 10
naboparopHoii pabore,
KomrioneHt
CBOeBpeMeHHOCTH, Orpoc
Ha 3aHATUSX, BeicTyriieHne
(moksag) Ha 3aHSATHH,
PacuetHast paboTa

OIIK-5 + + + + KonTtposbHasi pabora,
HomaritHee 3azanve, Otuer
T10 UH/IVBU/YaIbHOMY
3a/laHnto, KoHcrekT
CaMOTIOAITOTOBKH,
Cobecenoranue, OTUeT 10
naboparopHoii pabore,
KomrioneHT
cBoeBpeMeHHOCTH, Ompoc
Ha 3aHATUSIX, BeicTyriieHue
(moksag) Ha 3aHSATHH,
PacuetHast pabota, Tect

ITK-8 + + + + KonTposbHast pabora,
[omalliHee 3a/jaHue,
KoHcnekT caMomnoAroToBKH,
Cobecegopanue, OTueT 10
naboparopHoii pabote,
KomnoneHnt
CBOeBpeMeHHOCTH, Orpoc
Ha 3aHATUsIX, PacueTHas
pabora, BeicTymieHue
(moknapn) Ha 3aHsATHH, TecT,
Pecdepar

6. IHTepaKTUBHBIE MeTOABI M (hOPMBbI OPraHU3aIUU 00yYeHHs
He npegycmorpeno PYII
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7. JTaGopaTopHBIA MPAKTHKYM
Copep>kaHue J1abopaTopHbIX paboT MprBeieHo B Tabwie 7.1.
Tabsmura 7. 1 — Copeprkanue 1abopaTOpHBIX paboT

3 <]
= z S
3 = =
Z > 3
Ha3Banus pa3enoB Copep)xaHue 1abopaTopHbIX paboT z v =5
= | &
2 5
= S
3 cemecTp
3 bopToBOe 1 HazeMHOe WccnenoBaHre moMexoyCTOMYUBOCTH 8 OIlK-4,
obopygoBaHue rpyeMHUKa M-TI03UIIMOHHBIX 1[U(PPOBLIX OIIK-5
curHasnos.MccienoBanue
nipeoOpa3oBarterieli HerpepbIBHbIX
Be/IMUMH B JIBOUYHBIN KO/,
Ntoro 8
4 MeTo[ibl MOAY/IALMY U WccnenoBaHre MeXKaHaIbHBIX TTOMeX 12 OIIK-4,
MHOT'OCTaHLIMOHHOTO Z0CTYyTIa TPU MHOTOCTaHLIMOHHOM [JIOCTYTIE C [TK-8
KO/ZIOBBIM pa3jie/ieHreM
KaHasioBMccriejoBaHME CUCTEMBI CBSI3U C
BPEMEHHBIM pas/ieJieHreM KaHasoB C
BpeMsI-UMITY/IbCHOM
MonynsiueillccnenoBatue
TOMeX0yCTOMUMBOCTH KO/Ia C TIPO-BEPKOU
Ha YeTHOCTh U [IUK/IMYECKOro Kozia
Ntoro 12
Wroro 3a cemecTp 20
8. IIpakTHuecKue 3aHATUSA
CopeprkaHye MpaKTHUeCcKruX paboT rpuBeseHo B Tabmuie 8.1.
Tabnuna 8. 1 — CopeprkaHue MpakTUYeCKUX paboT
o ¢ =
= 4 =
S = =
Z > 3
Hassanus paszenos CopepykaHue MpakTUYeCKUX 3aHATHUN § o = GE
=
&£ =
2 5 g
= S}
3 cemecCTp
2 Op6uTtkl UC3 1 quana3onsl yactot | Opbutkl MC3 u auanazons yactot CCC 4 OIIK-4
CIyTHUKOBBIX cucTeM cBsizu (CCCO) Vitoro 4
3 bopToBoe 1 HazeMHOe bopTroBoe 1 HazeMHOe 000pyOBaHHE 6 OIlK-4,
obopygoBaHue Vitoro 6 ITK-8
4 MeTo bl MOAYJIALIUA U MeToabl MOAYIALANA U 6 OI1IK-5,
MHOT'OCTaHLIMOHHOTO J0CTYyIIa MHOT'OCTaHLIMOHHOIO J0CTyTIa [1K-8
Ntoro 6
5 CoBpemenHble CCC Cospemennbie CCC 2 OIIK-5,
Wtoro 2 IK-8
6 CryTHUKOBBIE CUCTEMBbI CBSI3U C CnyTHUKOBBIE CUCTEMBI CBSI3U C 4 OIlK-4,
TIO/IBW)KHBIMU 00bEKTaMH U CUCTEMBI | TO/IBM)KHBIMHU 00BEKTaMU U CUCTEMBbI OIIK-5,
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HTB

HTB

ITK-8

HToro

Wtoro 3a cemecTp

22

9. CamocrosTesibHasA pabora
Busibl camocTosiTesTIbHOM paboThI, TPYAOEMKOCTh 1 (hOpMUPYeMble KOMIIETEeHLIMH TIPe/[CTaB/IeHbI B

Tabmmme 9.1.
Tabsuria 9.1 - Bugbl camocTosiTesTbHOM pab0ThI, TPYZI0EMKOCTb U (JOPMUPYeEMbIe KOMITETEHIIUH
A g s
= S
S = =
o & v T
Buapl camocTosiTeIbHOM s > o
Ha3Banus paszenos g7 = @opMBbI KOHTPOJIS
paboTsI S = g
=S a =
o, e 2
= S
3 cemecTp
1 Beenenue ITpopaboTKa JIeKIMOHHOTO 2 [TK-8 KoHncriekT
Marepuasa CaMOIIOATOTOBKY,
ViToro 7 CobecenoBaHue
2 Opbutsl IC3 u ITpopaboTKa JIeKIMOHHOTO 9 |OIIK-5, | Beictynienue (J0oK/1af) Ha
JuarasoHbl 4acToT Marepuasa OIIK-4 3aHATUH, [JomallHee
CITyTHUKOBBIX CUCTEM BhIMO/HEHHe [OMAIITHIX 6 3azanue, KoHcnekr
cs3u (CCC) saanii CcaMonoAroToBku, Omnpoc
Ha 3aHATUsAX, OTUeT 1o
Wtoro 15 VIHIUBU/lya/IbHOMY
3a/laHuto, PacuetHas
pabora, CobecenoBaHue
3 boptoBoe 1 HazeMHoe | CaMOCTOAITe/IbHOE 8 |OIIK-5, |/lomallHee 3ajaHue,
obopyoBaHue r3yuyeHue Tem (BOIPOCOB) [1K-8, KoHTponbHas paboTa,
TeopeTUYeCKOM 4acTH OIIK-4 Orpoc Ha 3aHATUSIX,
Kypca Ortuer 10 J1laboOpaTOpHOM
ITpopaboTKa JIeKIMOHHOTO 4 ;():a660Te, PvaeTHa; pabora,
Marepuana obecezoBaHue, TecT
OdopmreHue 0TUETOB T10 6
naboparopHbIM paboTam
Ntoro 18
4 Metogpl Moaysnisitui 1 | [IpopaboTKa JIeKLIMOHHOTO 9 |OIIK-4, |/lomMallHee 3aJaHue,
MHOT'OCTAHLIMOHHOTO Marepua’a OIIK-5 KoHTponbHas paboTa,
AocTyna OdopmreHre 0TUETOB 110 6 ICD)HPOC Ha 3aHgTHHX’
yeTHast T
nabopaTtopHbIM paboTam actieTHasl paboTa,
CobecenoBanue, Tect
Ntoro 15
5 CoBpeMeHHble CCC ITpopaboTKa JIeKIIMOHHOTO 6 |OIIK-5, |[omaliHee 3aZiaHue,
Marepuasa [TK-8 Ornpoc Ha 3aHATHSAX,
Vitoro 6 Ortuet 110 1abopaTopHO
pabore, CobecenoBaHue
6 CriyTHHKOBBIe cucTeMbl | [IpopaboTKa JIeKIIMOHHOTO 6 |OIIK-4, |BeicTymieHue (JoK/a/) Ha
CBSI3U C ITOJBWKHBIMU marepuasa OIIK-5 3aHATHH, [JoMalliHee
00beKTaMHU U CUCTEMBI Ty ——— 3 3azanve, KonTponbHas

HTB

nabopaTtopHbIM paboTam

pabota, Oripoc Ha
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HTtoro 14 3aHaTHsIX, OTUeT 1o
nabopatopHoti pabore,
CobecenoBaHue
7 3aKk/oueHue [TpopaboTKa JeKIIMOHHOTO 14 |OIIK-4, |BeicTymnieHue (JOK/Iaz) Ha
Marepuasa [1K-8 3aHATUY, [JomalHee
Vitoro 14 3ajanue, KonTponbHas
pabota, Orpoc Ha
3aHATUAX, OTUeT 10
saboparopHoit paboTe,
PacuetHast paboTa,
CobecenoBaHue
Wroro 3a cemecTp 84
[ToaroroBka K 3K3aMeHy 36 OK3aMeH
Utoro 120

9.1. TemMbI /11 CAMOCTOATE/ILHOI0 U3yUYeHHs TeOPeTUYeCKOM YacTU Kypca

N =

Op6uTer UC3 1 auamna3onsl yactor CCC.
Pabora c yueOHO-MeTOIMUECKHUM ITOCOOHEeM.

9.2. Boripochl Ha MpopadoTKY JIeKIIHOHHOT'0 MaTepuasia
BBopHas cnaiii-BUjieo JeKius
CkpeMb0sipoBaHye [UPPOBLIX CUTHA/IOB.
MeToabl MOAYSLMU U CTPYKTYPa PaJiMOCUTHAJIOB.

Pereneparjus i¢poBOro cUrHasna.
CoToBbIe U CITyTHHUKOBbIE CUCTEMBI CBSI3H.

3
4
5
6. TIpuem M-uuHoro curHasna Ha ¢oHe 6emoro myma.
7
8
9

CnalifoBble Tpe3eHTal[iH, yueOHO-MeToAnYeCKoe mocobue.
10. CrniocobsI pa3zenenus KaHasioB 1pu M/I: 4acTOTHBIN, BpeMeHHOM, KOJOBBI.

14.
15.
16.
17.

18.
19.

Cospemennsie CCC.

. Pabora ¢ yuebHO-MeTo[uueCKUM TTocobreM, MoroToBKa K JlabopaTopHoii pabore.
. CrneLjmanim3upoBaHHbIe METO/bI COKPAIleHHS N30bITOUHOCTH.

9.3. Tembl J1a0OpPaTOPHBIX PadoT
Pacivipenue criektpa.
MeTo/ibl MOAY/ISIINN U
MHOTOCTaHIIMOHHOTO [JOCTyTIa

Pabota ¢ yuebHO-MeTO[MUeCKUM TT0OCOOMEeM, MOJITOTOBKA K JlabopaTopHOii pabore.

9.4. Tembl JJOMaITHUX 3a/JAHUH
Op6uTtel UC3 1 auamna3ons! yactor CCC .
Pabora c yueOHO-MeTOAMUeCKHM ITOCOOHeM.

10. KypcoBas padora

He nipegycmotpeno PYII

11. PeliTuHroBas cucremMa jjisi OIfeHKH YCIIeBaeMOCTH CTY/AeHTOB

11.1. BanbHbIe OLleHKH /11 3/IEMEHTOB KOHTPOJIsl

Tabsuiia 11.1 — BanbHble OLIEHKH /1J1sl 371eMEeHTOB KOHTPOJIsI

CornacosaHa Ha noprtane Ne 7160

. . MakcumasbHbIN
o MaxkcumasnbHbIN MaxkcumasnbHbIN
DieMeHThI yueOHOMH 0asu 3a Iepuog Bcero 3a
6am1 Ha 1-yro KT ¢ | ©6an 3a mepuof,
JesiTeJIbHOCTU mexay 2KT u Ha cemMecTp
Havasia ceMectpa | Mexay 1KT u 2KT
KOHelL| cemeCcTpa
3 cemecTp
BricTynienue (goknan) Ha 2 2 3 7
10



3aHATUU
[HomaniHee 3azaHuve 4 4 4 12
Koncriekt 4 4 4 12
CaMOIIO/IrOTOBKHU

KonTposbHast pabora 6 8 8 22
Otuer 110 /TabOpaTOPHOM 4 4 8
pabore

Tect 3 3 3 9
Wtoro makcumym 3a 19 25 26 70
neprof,

OK3aMeH 30
Hapacraroiym UTorom 19 44 70 100

11.2. ITlepecuet 0a/I/IOB B OI|€HKH 3a KOHTPO/IbHbIE TOUKH
[TepecueT 6GaIOB B OIIEHKU 3a KOHTPOJIbHBIE TOUKHU TIPe/iCTaB/IeH B Tabmuie 11.2.
Tabmuiia 11. 2 — ITepecueT 6a/IOB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKU

bannel Ha jaTy KOHTPOIBHOW TOUKHU Ouenka

> 90% oT MaKCMMasbHOM cyMMbI 6asinoB Ha gaty KT 5

Ot 70% no 89% oT MakcMMasbHOM cyMMbI OasioB Ha gaty KT

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

< 60% oT MakcUMasnbHOI cymMMbl OasnoB Ha gaty KT

11.3. ITepecuer cymMMbI 0a/IJIOB B TPAAAMIIMOHHYIO U MEXX/yHAPOJHYIO OLI€HKY
[TepecueT cymMbl 6a/iioB B TPAAMLIMOHHYIO U MEXKIYHAaPOAHYIO OLIeHKY Ipe/CTaB/ieH B Tab/uiie
11.3.
Tabmuiia 11. 3 — ITepecueT cyMMbI 0a/IJIOB B TPAJAULIMOHHYIO U MEXKAYHAPOAHYIO OLIEHKY

WToroBast cymma 6asios,

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

9K3aMeH

5 (OTIMYHO) (3aUTeHO) 90 - 100 A (oT/1M4HO)
85-89 B (oueHn xopoL110)

4 (xopoilii0) (3auTeHO0) 75 -84 C (xopor10)
70 -74
65 - 69 D (ynoBneTBOpUTENBHO)

3 (YA0oB/IeTBOPUTEBHO) (3aUTEHO) 60 64 E (HocpeacTaerio)
2 (HeYOB/IETBODUTEILHO) (e Hioke 60 6anoB F (HeynoBneTBOpUTENBLHO)

3auTeHO)

12. Yueb6HO-MeTOAMUYECcKOe H HH(OPMAILMOHHOE 00ecreyeHHe AUCIUILTHHBI

12.1. OcHoBHas 1uTeparypa
1. Teopwus s/meKTpyUUeckou cBsizu: YuebHoe mocobue / AkynuuuueB FO. I1., Bepurapar A. . -
2015. 196 c. [DnektpoHHbIM pecypc] - Pexum pgoctyma: http://edu.tusur.ru/publications/5858,
CBOOOJIHBIM.

12.2. lono/iHMTE/IbHAA JIMTEpaTrypa
1. TIpokuc k. Lludposas cBasb. [1ep. c anr. / Iog pex. .. Kinosckoro. — M: Paano u cBs3b,
2000. — 800 c.,. (Hammuure B 6ubaroreke TYCYP - 7 9k3.)
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2. Kpyk b.1., [Tonantononysno B.H., llysanos B.II. TelekoMMyHUKal[OHHbIe CUCTEMbI U CETHU:
YuebHoe riocobue. B 3 Tomax. Tom 1 — CoBpemeHHble TexHonoruu/ ITog pea. mpod. B.IT. IllyBanora. —
W3p. 3-e, ucrip. u gomn. — M.: Topsiuas munusi —Tesiekom 2005. — 648 c.: un., (Hamuure B OMO/IHOTEKE
TYCYP - 70 3k3.)

12.3. YueOHo-MeToANYECKOE TOCOOHE ¥ MPOrpaMMHOe o0ecreyeHmne
1. Teopust sneKkTpuyeckod CBs3M: Y4eOHO - MeToguuUecKoe TIOCOOMe [y TIPOBeJEeHHs
MPaKTUUeCKUX 3aHSITUNA U CaMOCTOsITe/IbHOM paboThl ctyfeHToB / AkynunuyeB FO. IT. - 2012. 202 c.
[SnekTponHsIii pecypc] - Pexxum poctymna: http://edu.tusur.ru/publications/1758, cBobogHbI#.
2. Teopusi 37MeKTPUUECKOM CBs3U: YueOHO-MeToAMuyeckoe TIocobue st TIPOBeIeHHUS
nabopaTopHbIX paboT M caMocCTosATeNbHOM paboThl cTymeHToB / AkynuauueB FO. II. - 2015. 124 c.
[DnekTponHbIi pecypc] - Pexxum goctymna: http://edu.tusur.ru/publications/5860, cBOOOJHBIT.

12.4. Ba3bl JaHHBIX, HH()OPMAI[MOHHO CTIPABOYHbIE U TOUCKOBbIE CUCTEMBI
HayuHo-o6pa3oBarensHbiii mopran TYCYPa - http://edu.tusur.ru.
bubmioreka TYCYPa - http://lib.tusur.ru.
OneparioHHas cucreMa Windows.
MathCad

P

13. Marepua/ibHO-TeXHHYECKOe o0ecreyeHHue JUCIUILTHHBI
1. Aygutopusi 432 papuorexHuueckoro kopriyca TYCYPa pns npoBeseHUsi TIpaKTUUeCKUX
3aHATUM (OVH KOMIIbIOTEp C JOCTYroM B VIHTepHeT, BO3MOXXHO TpUMeHeHHe 1eMOHCTPAaLOHHOTO
MaTepuasa). PaccuuTtaHa Ha OfHY TPyIIITy.
2. Ayputopust 406 paguorexHudeckoro kopryca TYCYPa asisi ipoBesieHus 1abopaTopHbIX paboT
(IeBSITH KOMITbIOTEPOB C AOCTYIOM B VIHTepHeT). PaccunMTaHa Ha ofjHy TpyIIIy.

14. ®oHp OLeHOYHBIX CPe/CTB
@DOH/I, OLIEHOYHBIX CPE/CTB IIPUBeJleH B TIPU/IOYKeHNUH 1.

15. MeToanuecKne peKOMeHJAL|H 10 OPraHu3aliy U3yYeHUs AUCHUILTHHbBI

OcHOBHasi peKOMeH/iallisi CBOJUTCS K 00ecCrieueHUI0 paBHOMEPHOUW aKTUBHOW PabOThI CTYZEHTOB
HaZl KypCOM B TeueHHe yueOHOTo ceMecTpa.

[Tpu u3yuyeHHH Kypca CIeayeT CTapaThbCs TIOHSTh TO 00Iriee, UTO 0ObeAMHSIET pacCMaTpHUBae-Mble
BOMpockl. HaripymMep, /711 METOIOB Tiepe/iaull CUTHA/IOB K/TFOUEBBIM SIB/ISIETCS TTOHSTHE U30bI-TOUHOCTU U
ee poib TIpU Tiepefaue WHGopMaiuu. st MeTo[OB TipveMa oOlei sBAseTcs Wujes yMeHbIIeHUs
arioCTeprUoOpHOM HeorpeZie/IeHHOCTH OTHOCUTe/TbHO Tiepe/iaBaeMoro CUrHasa Mo CpaBHEeHUIO C alipUOpHOM
HeoTpe/ie/IeHHOCThIO.

JIeKI[MOHHBbIE 3aHATHS PEKOMEHZYeTCS TIPOBOAUTH C TIpUMeHeHHWeM JeMOHCTPALMOHHOTO
MaTepuasia, Harlpumep, C IeMOHCTpaLuel npe3eHTal[yi.

[MpakTHueckre 3aHATHS W JlabopaTopHble PpabOThl TaKXKe >KeJaTebHO TMPOBOAWUTH C
WCTIO/Ib30BaHUEM HMEIOIIMXCS Ha Kadezpe eMOHCTPALMOHHBIX MarepuasnoB. Vcrmosb3yss UMeroIecs
OpUTUHAJIbHBIE TIPOTPaMMBI, PSifi 3a/lau MOYKHO BBITIOJTHATE 0Ma.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKWI TOCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YIIPABJIEHVS U PAJTMOD/IEKTPOHUKW»
(TYCYP)

YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
CucremMbl KOCMUUYECKOU CBSI3M U BelljaHUA

YpoBeHb 00pa3oBaHus: BbICIIee 00pa3oBaHHe - Marucrparypa

Hanpaenenue mnoArotoBku (crneuuanbHOCTh): 11.04.02 MHpOKOMMyHUKAMOHHbIe TEeXHOJIOTUH U
CHUCTEeMBI CBSI3H

HaripaBneHHocTh (Mpoduib): Paflo3/1eKTPOHHBIE CHCTeMbI Nepefaud HH(GopMaLuu

dopma oOyueHVs: OUHAsA

@akynsreT: PT®, Pagnorexunuecknii pakyabrer

Kadenpa: PTC, Kadeapa pagnoTrexHHueCKHX CUCTeM

Kypc: 2

Cemecrtp: 3

YuebOHbI# M1aH Habopa 2015 rozga

Pa3paboTumku:
— mnpodeccop kad. PTC Axynunuues FO. I1.

OK3aMeH: 3 ceMeCTp

Tomck 2016

CornacoBaHa Ha noprane Ne 7160 13



1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

AOCTW)KEHUA HAYKU U I1epeaoBhbIe
I/IHd)OKOMMYHI/IKaL[I/IOHHLIe TeXHOJIOI'nH,
MeTO/bI ITIPOBeIEHHA TEOPETUYECKHUX U

3KCIIePUMEHTa/IbHBIX I/ICCJIe,I[OBaHI/Iﬁ B HAYUYHO-

HCCIIeIoBaTeIbCKUX paboTax B 06/1acTu
NKTuCC

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
OIlK-4 CTIOCOOHOCTBHIO peaTM30BbIBaTh HOBLIE HokeH 3HaTh - pU3nUecKre 1
TIPUHLIUIIBI IOCTPOEHHUS MareMaTU4eCcKre MOZe/y IIPOoLieCCoB U
VMH(OKOMMYHUKALIMOHHBIX CUCTEM U CeTel SIBJIEHUM, JIEXKAL[UX B OCHOBE MPUHLIUIIOB
pa3/IMyHbIX TUIOB Mepe/jaud, pacnpejeneHusi, |AelCTBUS PAAUOTEXHUUECKUX YCTPOUCTB U
00paboTKy U XxpaHeHUst HHHOPMaLUH CUCTEeM; - OCHOBHbIe 3aKOHOMEPHOCTH
OIIK-5 TOTOBHOCTBIO YUUTHIBATH IIPU NPOBEeHUU MICTOPHIECKOTO IPOLECca B HAYKE 1
WCC/ieJOBaHUM, TPOEKTUPOBaHWY, OpraHu3alyn TEXHUKE, ITAlBl UCTOPUIECKOTO PasBUTHA
TeXHOJIOTUYeCKUX MPOLIeCCOB U 3KCIUTyaTaluu PajMOTEXHUKM, MECTO 1 SHATEHNE
VMH(OKOMMYHUKALIMOHHBIX CUCTEM, CETEN U Pa/iFOCHCTEM NEPEAATY HH(OPMALYH B
YCTPOUCTB MUPOBOH OTBIT B BOIIPOCAX COBPEMEHHOM MHDE; - METOA0/IOTIHECKHE
TEXHUYECKOTO PEry/HpOBaHHS, OCHOBBI U NPUHLMITBI COBPEMEeHHOW HayKW;
METPOJIOTHUeCKOTo 0becrieueHust U JlomkeH yMeTs - (OpMy/MMPOBATL 1 pelliaTs
6e301acHOCTH YKU3He esITeTbHOCTH 3a/adu, TpaMOTHO MCTIO/B30BATE
MareMaTUueCKUM arrapar U YUC-JIeHHbIe
[1K-8 TOTOBHOCTBIO HUCII0/Ib30BaTh COBPeMeHHbIe

METO/IbI [/l aHa/Iu3a U CUHTe3a
PaAMOTeXHUUECKUX YCTPOUCTB U CUCTEM; -
TOTOBUTb METO/I0JIOTHUeCcKoe 000CHOBaHMe
HAyYHBIX MCC/IeI0BAaHUM U TEXHUUECKUX
pa3paboTok B 06/1aCTH pajHoCUCTEM
nepeiaur UH(MOPMaLUK;

[omkeH Bia/ieTh - MaTeMaTHue CKUM
arnraparoM /i1 pelleHus 3a7a4y
TeopeThueCKOl U MPUKIaJHON
PaZMOTeXHUKH, METOAAMU UCC/IeJOBaHUS U
MO/Ie/TUPOBAHUSI CUCTEM Tiepe/iauu
vH(OpMaLMK; - HaBBIKAMH
METO/I0JIOTMUeCKOT0 aHa/i3a HayYHbIX
VICC/Ie[J0OBAaHNH U UX Pe3y/bTaToB;

OO1e XapakTepUCTHKHU TOKa3areseld U KPUTEpUeB

TIpUBe/IeHbI B TaO/HIe 2.
Tabnuiia 2 — OO61iMe XapaKTepHUCTUKY TI0Ka3aTe/iell U KpUTepueB OLleHUBaHUs KOMIIETEeHLIMH 110 3Taram

OLl€HMBaHUA KOMHeTEHI_[I/II‘/JI Ha BCeX 5TdIlaX

Tlokazarenu u
KpUTEpUHr

3HaThb

YmeTs

Bnagets

OTtmuHo (BeIcOKMH | OOmaziaeT dhakTHUe CKUMHU
YPOBEHb)

U TeOpeTH4e CKUMHU
3HAHUSIMH B TIpe/ieiax
r3yuaemMoi 06/1acTu C
TOHUMaHWeM TPaHUI]

MIPUMEHUMO CTH

O6nagaeT Auaa30HOM
MpaKTUYe CKUX YMEHUH,
TpeOyeMbIX /JIs1 Pa3BUTHS
TBOPUYECKUX pelleHuH,
abcTparupoBaHus
nipobeM

Kontposnupyet paborty,
TIPOBO/JUT OLIEHKY,
COBEpIIIEHCTBYET JeHCTBUS
paboThI

Xoportio (6a30BbIit
YPOBEHD)

3HaeT ¢aKThl, TPUHLIUIIBI,
TIpOLIeCChl, 00IIMe
TIOHSITUS B Mpejiesiax

O6nagaeT Axana3’oHOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX ZIJIs pelleHust

BepeT oTBeTCTBEHHOCTH 3a
3aBeplleHue 3a/1a4 B
HCC/1el0BaHUH,

CornacoeaHa Ha noptane Ne 7160
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r3yuaemoii obsactu

orpeie/ieHHBIX MpobeM B
obs1acTu UCcieOBaHuUS

TIPHUCITOCab/IMBaeT CBOe
TIOBe/IeHue K
oOcTosiTeNIbCTBaM B
pereHUH TIpo6siemM

YnoenerBoputenbH | O6magaeT 6a30BLIMU OO6saiaeT OCHOBHBIMH PaboraeT nipu ripsiMmomM
0 (oporoBbIit 00IMMY 3HAHUSIMH yMeHUsIMH, TpeOyeMbIMH | HAO/TFOeHUH
YPOBEHb) TSI BBITIOJTHEHUS TIPOCTBIX
3ajay4
2 Peanu3anus KOMIeTeHI[UH
2.1 Komnerenuusa OITK-4
OIIK-4: CTII0COOHOCTHIO peanim30BbIBaTh HOBBIE TIPUHLUTIBI TOCTPOeHUst

MH(OKOMMYHHUKALIMOHHBIX CUCTEM U CeTel Pa3/IMUHBbIX TUIIOB Iepejaud, pacrpeesieHus, 00paboTku u
XpaHeHus1 “HMOpMaLUK.

st bopMUpOBaHKS KOMIIETEHIIUH HEOOXOAUMO OCYILIeCTBUTD Psifi 3TAroB. DTarbl (OPMUPOBaHHUs
KOMITETeHLIUH, IIpUMeHsieMble [l 3TOT0 BUZBI 3aHATHA M HCIONb3yeMble CPeACTBAa OLleHHUBaHWUs
npe/icTaB/ieHbl B Tabsurie 3.
OPMHPOBaHHsI KOMITETEHIIUH 1 UCTI0/Ib3yeMble CPeICTBA OLleHUBaHMUsI

Tabuia 3 — Jrarbl

COBpPeMeHHOU HayKu

000CHOBaHMEe HayUHbIX
HCCle[JOBaHUM 1
TeXHAUYECKHUX pa3paboToK
B 00/1aCTH PaJIJUOCHUCTEM
repefiauu UHGOPMaLUU

CocraB 3HaThb YmeTb Bnanets
CopepxaHue MEeTOZ0/I0TUYe CKUe TOTOBUTh MeTOZAaMH HUCCJIeJOBaHUS
3TaroB OCHOBBI Y TIPUHLIUIIBI MEeTO/I0/IOTuYeCKoe Y MOZe/IMPOBaHus CUCTEM

repeiauu UHGOPMaLUU

Buapbl 3aHaTHI

* [IlpakTnueckue
3aHSATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuuy;

¢ CamocTosiTe/bHast
pabora;

* [loaroroBka K
JK3aMeHy;

 IlpakTuueckue
3aHSATHUS;

* JlabopaTopHbie
3aHATUS;

* Jlekumu;

* CamocrosTenbHas
pabora;

* TloaroroBka K
JK3aMeHy;

* JlaboparopHble
3aHATHS;

e CamocTosTenbHas
pabora;

Ncronb3yembie
cpefcrTBa
OLleHUBaHUs

* KoHnTtposbHasi pabora;
¢ JlomalliHee 3a/laHUE;
* Otyet no
naboparopHoii pabore;

* Otyet no
VHAVBUIYaIbHOMY
3a/]aHUIo;

* Ornipoc Ha 3aHATHUSIX;

* Brictynnenue (Jokaaz,
) Ha 3aHATHY;

* PacueTHast paboTa;

* KoHcnekT
CaMOIIO/ITOTOBKY;

* CobecenoBaHue;

* OK3aMeH;

» KoHTposbHas pabora;
» JlomaliiHee 3a/iaHue;
* Otyer no
naboparopHoii pabore;

* Otyer no
VHAVBU/IYaIbHOMY
3a/]aHUIo;

* Onpoc Ha 3aHATHUSAX;

* BeicTynieHnue (foknaz
) Ha 3aHSTUY;

* PacuerHast paboTa;

* KoHCrexkT
CaMOTIO/ITOTOBKY;

* CobecenoBaHue;

* 3JK3aMeH;

* JlomalliHee 3a/laHue;

* Otyet no
nabopatopHoii pabore;

* Otyet no
VHIUBUAYaTbHOMY
3a/IaHUIO;

* BeicTynineHue (moknaz
) Ha 3aHATUY;

* PacuertHas pabora;

* OK3aMe€H;

dopMy/nvMpoBKa TM0OKasaTeseldd M KpUTepPUeB OLeHMBAHWS [JaHHOW KOMIIeTEHL[MM TpuBe/leHa B
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Tabure 4.

Ta6m/1ua 4 — Ilokazarenu u KPHUTEPHUH OLIEHMBAHWA KOMIIETEHIMKW Had 3TAlldX

3HaHWSIMU B TIpeJienax
n3y4yaeMoii 061acTH ¢
TIOHUMaHHEM TPaHHUL]

TIPUMEHUMOCTH;

CocraB 3HaTb YmeTb Bnagetb
OminuHo * OO6nagaet * O6nagaer auamnazoHoMm | ¢ KoHTponupyeT pabory,
(BBICOKMI YPOBEHb) | (paKTUUeCKUMU U NIPAKTUYECKUX YMEHUM, | IPOBOAMUT OLIEHKY,

TEOpeTUUe CKUMU TpeOyeMbIX [/l pa3BUTHSI | COBEPIIIEHCTBYET

TBOPUECKHUX pellleHunH,
abcTparvpoBaHus
nipobJieM ;

JefcTBUS paboThI;

Xoporiio (6a30BbIit

* 3HaeT (aKThl,

* OO6nazaeT Araria30HOM

* beper

YPOBeHb) NPUHIUIIBI, IPOLIECCHI, NIPaKTUYe CKMX YMEHHUH, OTBETCTBEHHOCTb 3a
o6111e OHATHS B TpebyeMbIX [I/Is pellieHys] | 3aBepllieHHe 3a/au B
npeZiesiax u3y4yaeMou oTpe/ie/IeHHBIX TIPO0JIeM | KCC/Ie[OBaHUH,
obnacty ; B 06/1acTH niprcriocabnyBaeT cBoe

VICCJIe/I0BaHUS ; ToBefIeHHe K
oOcTosITe/TLCTBAM B
pelieHUH 1pobiem ;

YaoBneTBopuTe/bH | ¢ O6sagaet 6a30BbIMU * O6nagaer ocHOBHBIMU | * PaboraeT rpu npsiMom

0 (TIOpOroBEIi 00IIMMY 3HAHUSIMU ; yMeHUsIMH, TpeOyeMbIMH | HaOJIroieHNY;

YPOBEHB) U151 BBITIOJTHEHUST

TIPOCTHIX 3a/ay;
2.2 Komnerennua OITK-5
OIIK-5: TrOTOBHOCTBIO y4UWTBHIBATH IPU IPOBEJEHUM MCC/Ie[0BaHWM, IPOEKTHPOBAaHMUH,

OpraHM3aly TEXHOJ0TMYeCKUX MPOLeCCOB M 3KCILTyaTaliui MH(OKOMMYHHKALIMOHHBIX CUCTEM, CEeTel 1
YCTPOMCTB MUPOBOH OTIBIT B BOIIPOCAX TEXHUYECKOTO Pery/IMpOBaHUsl, METPOJIOTHUECKOTO 00ecrieueHus 1
6e30macHOCTU XKU3HeJesITeTbHOCTH.

st popMHUpOBaHMST KOMITETEHL[UM HEOOXOAMMO OCYIL[eCTBUTH Psifi 3TANoB. DTarbl JOPMUPOBAHUS
KOMITeTEHLIMM, TPUMEHsieMble /I 3TOr0 BUJbl 3aHSITUA U HCIIO/b3yeMble CpPeJCTBa OL€HWUBAHMS
Tnpe/icTaB/eHbl B Tabsurie 5.
OPMHUPOBaHUs1 KOMIIETEHLIUU U UCTIO/Ib3yeMble CPe/ICTBA OLleHUBAHUS

Tabmuiia 5 — Orarbl

CocraB 3HaThb YmeTb Bnagetb
CopeprkaHue TIPUHLIUITBI 0QOPMJIEHUST | TPaMOTHO COCTaBUTh T/IaH | TTPUeMaMu
3TaroB pe3y/bTaToB myG/iuKarm apryMeHTHPOBaHHOU
BBLITIOJTHEHHOHN paboThI U 3allUThI pe3y/IbTaToOB
HOPMAaTHUBHYO paboThI
JIOKyMeHTal[1I0

Bupp! 3aHaTHM

* IIpakTueckue
3aHSATUS;

* JlaboparopHbie
3aHATUS;

¢ Jlekuuu;

* CamocTosiTesbHas
pabora;

* [loaroroBka K
JK3aMeHy;

* [IpakTuueckue
3aHSATHS;

* JlabopaTopHbie
3aHATHS;

* Jlekuuu;

* CamocTosiTe/ibHast
pabora;

* TloaroroBka K
JK3aMeHy;

 JlaboparopHbie
3aHATHS;

* CamocTosiTe/IbHas
pabora;

Ncronb3yembie
cpefCTBa
OL|eHHBaHUs

* KonTposnbHas pabora;
» JlomaliiHee 3afiaHue;
* Ortuet no
naboparopHoii paborte;

* KonTtposnbHas pabora;
» [lomMaliiHee 3a/laHue;
* Otyer no
naboparopHoii pabore;

» [lomariiHee 3a/laHHUe;
* Otuer no
nabopatopHoii paboTe;
* Ortuer no
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* Otyet no
VHAUBU/1yaJIbHOMY
3a/1aHUIO;

* Onpoc Ha 3aHATHsX;

* BeicTyrinenue (goknag,
) Ha 3aHATUY;

* PacueTHast paboTa;

* KoHcriekT

* Otyer no
VHAUBU/1yalIbHOMY
3a/laHuUIO;

* Onpoc Ha 3aHATHUSX;

* BeicTynieHue (f0K1az
) Ha 3aHATUY;

* PacuertHasi paboTa;

* KoHcnekr

VH/IVBUYaTbHOMY
3a/]aHUIo;

* Brictynnenue (goknazn
) Ha 3aHSITHH;

* PacueTHasi paboTa;

* DK3aMeH;

CaMOTIOJTOTOBKHY; CaMOIIO/ITOTOBKY;
* Tecr; * Tecr;
* CobecenoBaHue; » CobecemoBaHue;
* DOK3aMeH; * 3JK3aMeH;
dopMy/nvMpoBKa TMOKasaTeseldd M KpUTepPUeB OLeHMBAHWS [JaHHOW KOMITeTEHL[MM TpuBe/leHa B
Tabuie 6.
Tabnuiia 6 — IToka3aTe/iM ¥ KpUTEPUM OL[eHMBAHMSI KOMIIETEHI[MH Ha JTarnax
CocraB 3HaTb YmeTb Bnanets
OminuHo * ObGnagaer * OO6nazaet auariazoHoM | * KoHTponupyet pabory,
(BBICOKMIA YPOBEHb) | (haKTUUeCKUMHU U MpPaKTUUeCKUX YMEeHHH, TIPOBO/IUT OLIEHKY;,
TeopeTUYeCKUMHU TpeOyeMbIX /I/I Pa3BUTHSI | COBEPILIEHCTBYET
3HaHUSIMU B TIpejiesiax TBOPUECKHUX pellleHuH, JlefcTBUS paboThI;
H3yuaeMoi 06/1acTH C abcTparupoBaHUst
TTOHMMaHHeM T'PaHUL] ripobsiem;
TIPUMEHUMOCTH;
Xopomwo (6a30Belii | * 3HaeT akThl, » O6nagaer auanasoHom | * Beper
YPOBEHb) TIPUHLIUTIBI, TIPOLIeCCHI, TIPAKTUUe CKUX YMEeHHH, OTBETCTBEHHOCTH 3a
o0I11IHe TTOHATHS B TpeOyeMbIX /sl pellleHus | 3aBepliieHre 3a7iad B
ripefiesiax u3yuaeMou oripe/ie/IeHHbIX TIPOO/IEM | MCC/Ie[JOBaHUH,
obsacTy; B 00/1aCTH MCC/IeIOBaHMs; | TIPUCITOCA0/MBAET CBOe
roBe/ieHre K
obcTosATeTbCTBAM B
petieHun ripobiem;
YnosnersoputenibH | ¢ O6azaer 6a30BLIMU * OO6nazmaet OCHOBHBIMH | * PaboTaeT npu npsMom
0 (TIOpOroBbIi 00LMMY 3HAHUSIMU; yMeHUsIMH, TpeOyeMbIMHU | HabIOAeHuH;
YPOBEHb) JI71s1 BBITIOJTHEHUST
TIPOCTHIX 3a/jau;
2.3 Komnerennus ITK-8
[IK-8: TrOTOBHOCTBIO MCIIO/Nb30BaThb COBPEMEHHbIe [OCTW)KEHUS] HayKu U IepefjoBble

MH(OKOMMYHHKALIMOHHbIE TEXHOJOTUM, MeTO[bl MPOBE/eHHsI TeOpeTUYeCKUX U SKCIepUMeHTalbHbIX
WCC/IeIOBaHUY B HAYYHO-MCC/IejoBaTe/TbCKUX paborax B obmact MKTuCC.

st bopMUpOBaHUsT KOMITeTEHLIMK HeOOX0[UMO OCYILIeCTBUTh Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMIeTeHLIUM, NpUMeHsieMble [Jid 5TOr0 BHU/bl 3aHATUM W MCIOJIb3yeMble CpeJCTBa OLIeHWBAHUS
TipeZicTaB/IeHbl B Tabmuiie 7.
Tabsuria 7 — OTaribl HOPMUPOBAHMS KOMIIETEHI[UM 1 UCITO/Ib3yeMble CPeZICTBA OLeHUBAHUS

MH(POKOMMYHHKaL[MOHHbIe
TeXHOJIOTUH, MeTO/bl

CocraB 3HaThb Y™meTb Bnagets
Copeprkanue repeioBbie WCTI0/Tb30BaTh COBpEMEeHHBbIMU
3TaroB MH(OKOMMYHMKAL[OHHbIE | COBPeMeHHbIe MeTOIUKaMH

TeXHOJIOTUU JIOCTVDKeHUS] HayKu U 9KCTIepUMeHTaTbHbIX
repe/ioBbie HCC/ieJOBaHUM
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TIPOBE/IEHUST
TEOPeTHUECKUX U
9KCIIePUMEHTATbHbIX
WCC/IeJIOBaHUM B HAy4YHO-
WCC/Ie[I0BaTeIbCKUX
paborax B ob6acTH
NKTuCC

Buabl 3aHaTHMA

* [IlpakTnueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekumuuy;

¢ CamocTosiTe/bHast
pabora;

* TloaroroBka K
JK3aMeHy;

 [IlpakTuueckue
3aHATUS;

* JlabopaTopHbie
3aHSATUS;

* Jlekuuu;

* CamocrosTenbHas
pabora;

* TloaroroBka K
JK3aMeHy;

* JlaboparopHble
3aHSATHS;

* (CamocTosTenbHas
pabora;

Wcnons3yemsble
cpeacTBa
OLleHVBaHUs

* KoHTtposbHasi pabora;
¢ JlomalliHee 3a/laHuE;

* Otyet no
naboparopHoii pabore;

* Ormpoc Ha 3aHATHSX;

* PacueTHast paboTa;

* Brictyninenue (JoKaaz
) Ha 3aHSTUY;

* KoHcnekr

» KoHTposbHas pabora;
» JlomaliiHee 3a/iaHue;

* Otyet no
naboparopHoii pabore;

* Omnpoc Ha 3aHATUSAX;

* PacuertHasi paboTa;

* BeicTynieHue (fok1az
) Ha 3aHSTUY;

* KoHCrekT

* JlomalliHee 3a/laHue;

* Otyet no
nabopartopHo# pabore;

* PacuertHas pabora;

* BeicTynineHue (moknaz
) Ha 3aHATUY;

* Pedepar;

* OK3aMe€H;

CaMOTIOZITOTOBKY; CaMOTIOZITOTOBKH;
* Tect; * Tect;
* Pedepar; * Pedepar;
* CobecemoBaHue; * CobecegoBaHue;
e OK3aMeH; * DK3aMeH;
dopMmy/nvpoBKa TOKa3aTesield U KpUTepPUEB OL|eHWBAHWS [JaHHOW KOMITeTEHI[UM TIpHBe/ieHa B
Tabmuiie 8.
Tabnuiia 8 — IToka3aTesiu U KpUTEPUU OLleHUBAHUSI KOMIIETeHI[MH Ha 3Tarnax
CocraB 3HaThb YmeTb Bnanets
OminuHo * OOGnagaer * O6nagaer auarnazonoMm | * KoHTponwmpyet pabory,
(BBICOKMI YPOBEHb) | (paKTUUeCKUMU U MPAaKTHUYECKUX YMEHMUH, TIPOBOJUT OLIEHKY,
TeopeThye CKUMH TpeOyeMbIX /I/Is Pa3BUTHSI | COBEPILIEHCTBYET

3HAHUAMMU B MIpeaesiax

TBOPYECKHX pelleHunH,

JlericTBUsl paboThl;

M3yuaeMoi 06/1acTH C abcTparupoBaHust
MOHWMaHKeM T'PaHuL] nipobsiem;
MIPUMEHUMOCTH;
Xopouio (6a30Belil | ¢ 3HaeT (axTsl, * OO6nazaer auaria3oHoM | * bepet
YPOBEHb) IIPUHITUTIIBI, TTPOLIeCChI, MpaKTUUeCKUX YMEeHHH, OTBeTCTBEHHOCTD 3a
001I[1e TIOHATHS B TpeOyeMBbIX /I/isl pellieHys | 3aBepilieHue 3a/au B
ripefiesiax u3yuyaemon oripe/iesieHHBIX TIPOO/IEM | UCCIe[JOBaHUH,
obnacty; B 00/1aCTH MCC/Ie[JOBaHUST; | TIPUCTIOCAbIMBaeT CBOe
MoBe/leHre K
00CTOsITe/TECTBAM B
pelleHruH mpobem;
YnosnetsopuTenbH | ¢ O6safaeT 6a30BbIMI * OO6nagaer ocHOBHbIMU | * PaboTaet mpu npsiMom
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0 (TTIOpOroBBI OOIIMMH 3HAHUSIMH; yMeHUsiIMH, TpeOyeMbIMU | HaOJroieHNY;
YPOBEHbB) JJTS1 BBITTOJTHEHMUST
TIPOCTBIX 3a/]ay;

3 TunoBbIe KOHTPOJILHbIE 3a/JaHUSA
st peanu3aniuyl BBIIIETIEPEUMCIEHHBIX 3a7lau 00y4YeHUs! MCIIO/b3YIOTCS TUTIOBbIE KOHTPOJIBHBIE
3a/laHYsl WK WHbIe MaTepHuasibl, HeoOXoAUMbIe /IJisi OLIeHKW 3HaHWM, YMeHHWH, HaBBbIKOB U (W/IK) OIbITa
JeSTe/IbHOCTH, XapaKTepu3yIOLUX STambl ()OPMHUPOBaHUSI KOMIIeTEHLIMA B TpoOLlecCe OCBOEHUS
oOpa3oBareibHOM MPOTrpamMMbl, B C/IeyIOIIeM COCTaBe.

3.1 Boripocbl Ha CaMONIOATOTOBKY

— B uyem pa3Huila TOHATHN «MHpOpMalUs» W «CUTHa/M»? 2) I[lpuBeauTe NpUMepbl
PaZii03/IeKTPOHHBLIX YCTPOWCTB, TpeJHa3HaueHHbIX He Ajid mnepefaun mHdopmaiuu. 3) Ha3zoBure [Ba
OCHOBHBIX TMpH3HAKa TOrO, UTO CUrHaA He HeceT uHopMmauuu. 4) Ilouemy [ MaTeMaTH4YeCKOro
OMUCAHUSI CUTHAJIOB MCIOJ/Ib3YHOT BePOSATHOCTHBIE Mofennu? 5) MoxeT v JieTepMUHUPOBAHHBIN CHUTHAI
niepeHOCUTh WHopMaluto? 6) Kakue ciyuaiiHble cOObITHS (Be/TMUMHBI) Ha3bIBAIOTCS HE3aBUCUMBIMU? 7)
UTo HY)KHO 3aZaTh /1Sl TIOJTHOTO BEPOSITHOCTHOTO OMMCAHMS: CUMBOJIa? M0C/Ie[0BaTebHOCTA CHMBOJIOB?
8) Cdopmynupylite, B ueM COCTOUT OT/IUUMe L{U(POBOro CUTHasa OT JUCKPETHOTO, OT HelpepLIBHOTO. 9)
UTo HY)XHO 3a/aTh J/Is1 TIOJIHOTO BEPOSATHOCTHOIO OMWCAaHUS: IOC/Ie[0BaTe/IbHOCTH OTCUETOB CUTHAJIa;
HeTpepbIBHOM ciyudaiiHo ¢yHkiuu? 10) B ueM omivume afiuTHBHOMN MOMEXU OT MYJIbTUTLTMKaTUBHOM ?
[IpyBeguTe mNprUMepbl KaHAlOB CBsi3M C TakumMu noMexamu. 11) Kakue npeumyijectsa JaeT
Tipe/iCTaB/ieHle CUTHA/IOB KaK 371eMeHTOB BEKTOPHOTO mpocTpaHcTBa? 12) B uem ornuune EBKIMmoBa
MPOCTPAHCTBAa OT TMpocTpaHcTBa XemmuHra? 13) byayT M /uHeNWHO He3aBUCUMble CUTHAIbI
OpTOroHabHBIMU? — 1) OTNUILKTe 3Tarbl aHaIoro-IudpoBoro peobpa3oBaHus HEMIPEPLIBHOTO CHUTHAJA.
2) Onmumre 3Tanbl IUQpo-aHanoroBoro mpeobpas3oBanusi. 3) M3o0pa3ute 0000IIEHHYIO MO/Eb
cucTteMbl Tiepefaun MHbopMaluu. OnuiuvTte (QyHKLUM KoZepa U Jekozepa. 4) [lpuBeanTe HeCKOIBKO
TIpUMepOoB TipeoOpa3oBaTesieli COOOIIEHUS B IEPBUYHBINA CUTHAJ. 5) 3aueM Hy)XKHa Moay/siuusi? Ha3oBure
BUZIbl AQHAJIOTOBOM MOAY/SIMM TapMOHWUYeCKoW Hecyined. 6) Ha3oBuTe cmocobbl MaHUMY/ISIAU
rapMOHHYecKol Hecyieil. UeM 00ycioB/ieH BBIOOp TOTO WM WHOTO criocoba? 7) KakoBbl HemocCTaTKu
MHOTOTIO3ULMOHHBIX METO/[0B MaHHUMY/ISALMHM TapMOHWUeCKoW Hecyiiei? 8) M3 Kakux C00OpakeHui
BbIOMpAEeTCs IIar KBAaHTOBAaHWS HETPEPBIBHOTO CUrHaja 1o HanpsbkeHuro? 9) M3 Kakux coobpakeHMH
BbIOMpAeTCs 11ar KBAHTOBAHUS HEMPEePLIBHOTO CUrHasia o BpemeHu? 10) [laiiTe orpeziesieHUsI TEPMUHOB:
17 4283 coobiieHue, CUTHaMA, T[OMeXa, KaHa/l CBSI3W, JIMHUS CBs3M, MHOTOKaHa/lbHas CBs3b,
MHOTOCTAHLIMOHHBIA [IOCTYM, TeXHUUecKass CKOpoCTb Tiepefaun. 11) Ilouemy 1ar KBaHTOBaHUS
HerpepbIBHOTO CUTHasla 10 BpeMeHU BbIOKMpaeTCsi MeHbIlle TOr0 3HaueHusi, KOTopoe CeflyeT U3 TeopeMbl
orcyeToB? 12) YKa)KuTe CTaHAApPTHYI0 UYaCTOTy KBAaHTOBAaHHS BO BpPeMeHH (OTCUETOB/C) Tere)OHHOTO
curHana. 13) Ykakute KOJMueCTBO paspsiioB B ctaHgaptHoM ALITI, mpuMeHsieMoM Tipu rpeobpa3oBaHKU
TesieoHHOTO curHana. 14) Uro ymobHee MPUMeHSATh Ha TIPAKTHKe — KOPPEJIATOP WX COT/IaCOBAaHHBIM
¢ueTp? — 1) Yem omnpefiesnsieTcsi KOPPEKTUPYIOLast ClIOCOOHOCTD Kozia? ITosicHuTe Ha mpumMepe. 2) Kakue
KOZIbI Ha3bIBAIOTCSI KOPPeKTUPYRIUMH? 3) UTO 3HAUMT «OOHApY>KWTh OLIHMOKW» TIPU [IeKOAUPOBaHUU
KOZIOBOM KOMOMHAIUK? 4) UTO 3HAUUT «MCIIPABUTh OLIUOKH» TIPH 1€KOAUPOBAHUM KOJJOBOM KOMOMHAIIAH?
5) KakoB xapakTepHbI MPU3HAK, MTO3BOJISIONINNA OT/TMUUTh KOIOBYIO TabIMIly JTMHEHHOTO O/I0YHOTO KoJja
OT KOJIOBBIX Tab/m1] APyTrux koZoB? 6) UTo Takoe MpoBepoYHasi MaTpuIia TMHEHHOTo 6;10uHOTOo Koga? Kak
OHa WCTIONb3yeTCsl TIpU OOHapy>KeHWW OLIMOOK B TIPUHSATONM KOMOMHauWu? 7) KakoB XapaKTepHbIN
TIPU3HAK, TTO3BOJISIOIINN OT/IMUUTb KOJOBYIO TaO/MIly I[UKIMUECKOTO KOZla OT KOZOBBIX TabOMWI] APYTyX
kozoB? 8) Uemy paBHO KO/IMUeCTBO KOMOWHAIMA B KOZOBOM Tabnuile JMHeWHOro 0/04HOr0 Koza? 9)
[ToueMy B pOBEPOYHOI MaTpHIie He MOXET ObITh HY/JIEBBIX CTO/IONOB, CTPOK? 10) Kakoi cMbIC/T MMeIoT
CTPOKM TIpoBepouyHOM Matpuilbi? 11) [o KakvM TpU3HAaKaM MOXKHO OIpe/leJIUTh, UTO ITPOBepOUHast
MaTpHlia TIPUHAJIEXKUT KOAYy, CIOCOOHOMY WCIpaBUTh JIIOOYH0 OAMHOUYHYIO OIIMOKy? 12) Uewm
00ycJioB/IeHa TIOMY/ISIPHOCTh LIMK/TUUeCKUX KOZOB? V3 KaKuX JIOTHYeCKUX 37IEMEHTOB COCTOSIT KOZiep M
nekozep? 13) B uem 3akimouaeTcss dyHAaMeHTa/lbHOE CBOHMCTBO KOMOWHAIWM IMK/IMUYEeCKOro Koja? 14)
MosKeT /11 TTIOMeX0yCTOWUMBBIN KOJ| ObITh 0e3u30bITouHbIM? 15) TlouemMy AeKoguUpOBaHKE 0 MUHUMYMY
paccTosiHUS TIpUMeHsieTCst pegko? 16) SB/sitoTCs M CBepTOUHbIe KOZbl O/I0UHBIMU 1 UeM 00yC/IOB/IeHa UX
nonysipHocTh? 17) KakoBa 11e/1b TiepemeskeHusi cuiMB0oJioB? 18) Kakue criocoOb1 KOMOMHUPOBAaHUS KOJJOB
WCTIONB3YIOT B cucTteMax cBsi3u? — 1) Uto Takoe cobcTBeHHasi MHGOpPMAIUS U SHTPOIMS JUCKPETHON
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C/1y4aliHOM BemurHbI? 2) IIpy KakyxX yc/I0BUSIX MaKCMMaJlbHa SHTPOINS COBOKYITHOCTH JIByX CMMBOJIOB
U uemy oHa paBHa? 3) UTo Takoe U3OBITOYHOCTh JUCKPETHOTO UCTOYHUKA? 4) MoyKeT /i paBHOMEDHBIM
KoL ObITh omTuManbHbIM  (Oe3u3bbiTounbiM)? 5) [laiiTe ompenesieHWe B3aWMHON  WH(OpMAaruu
repelaHHOr0 U MPUHATOIO CMMBOJIOB. Kak B/MsieT Ha ee BeJIMUYMHY MHTEHCUBHOCTb IIOMeX B KaHasle
cBs13u? 6) Uto Takoe M30BITOYHOCTh CUTHAMA? B Kakux Cydasx OHa Tosie3Ha, a Korjga Het? 7) Korma
TI0/1e3HO TIPUMEHSTh KOJMPOBaHUe C Masiol W30bITOUHOCTHIO? 8) Kakoii CMbIC/T BK/IaAbIBAIOT B TIOHSITHUS:
«KOIMPOBaHHE HMCTOUHHMKA», «KaHajbHOe KoAupoBaHHe»? 9) KakoBO 3HaueHHMe MUHUMaTbHO-BO3MOXKHOMU
cpefHelt AnvHBI KofoBoW kKoMmOuHauwmu? 10) Bceerma nu ygaeTcs 3akoJUpOBAaTh CUTHAM TakK, UTOObI
M30BITOYHOCTb Ha BBIXOJE Kozepa Oblma HymeBou? 11) Korpma mosie3Ho KoqupoBath 070K OyKB, a He
otaenbHble OykBbI? 12) Kakoil crmocob pa3fesieHUs KOJOBLIX KOMOWHAIM TIpUMeHsieTCss B KOjax,
o0/aziaroIx Maiol N30BITOUHOCTRIO? 13) B ueM 3ak/rouaeTcs I7IaBHBIM HeIOCTaToOK Koo XadhdMaHa u
[ITenHoHa—®aHo? 14) Otkyza OepeTcsi KozjoBas Tabsuila, MCToO/b3yeMasi TIpU KOAMPOBAHUHM KOJOM
Jlemnena—3wuBa? 15) OT uero 3aBHCHUT TIPOITyCKHasi CMOCOOHOCTh HEINpPepHIBHOTO KaHama CBS3U C
aAJUTUBHbIM OenbiM 1mymom? — 1) [laliTe ompezeneHHsi KOTePeHTHOW U HEKOTepeHTHOW CUCTeMBI
nepegaun uHbopmaiuu (CIIA). 2) CdopmynupyiiTe 3ajady, pelllaeMyro [1eMOJY/ISTOPOM CUrHajaa B
udporoii CITU. 3) OnuiirTe ripeobpa3oBaHusi IPUHUMAaeMbIX UMITY/TbCOB TIPH 1@MOZAY/ISLUN JBOUYHOTO
CUrHaja, He WCKa)XEHHOro B KaHasne nepefaud. 4) [IpuBennTte cxeMy ONTHMMAa/JbHOIO JeMOZY/ISTOpa
JBOMUHBIX cWrHasioB B KorepeHTHoW CIIW. 5) IlpuBenure cxeMy ONTHMAabHOTO [IeMOAY/SATOPA
JIBOMUHBIX CUTHA/IOB B YyacTUUHO-KorepeHTHOUM CITW mpu ucnosnb3oBanud O®M. 6) 3anuiiute dhopmyny
JUIsl OTIpejiesieHusi TI0JTHOM BePOSITHOCTU OLIMOKM Ha BBIXOJie ONTHMA/bHOTO AeMOJY/ATopa JBOUYHBIX
curHasnoB B korepeHtHo# CIIU. 7) 3anumute dopmysy Asisi onpeZiesieHus TIOMHOW BePOSITHOCTH OIIMOKH
Ha BBIXOJle OINTHMMA/bHOIO JEeMOAY/IATOpa ABOUUHBIX CUTHA/NOB B yacTUUHO-KorepeHTHou CIIW mnpu
ucnonb3oBaHud ODPM. 8) [Nouemy B nu¢posbix CIIN He npumeHsitoTcsi MeToibl OPM C KpaTHOCTBIO
Oonbiieit Tpex? 9) B Kotopoi u3 paavonuuauii — «3emiass — MC3» um «MC3 — 3emisi» — MOXKHO
obecrieunts Oosee BBICOKOe KauecTBO mTepedaud u mouemy? 10) Tlokakurte, uto mpu Oosbliom
OTHOIIIeHUMM CUTHa//iiyM HekorepeHTHass CIIM wmano ycrymaeT korepeHTHou CIIW. 11) Ykaxkute
¢usnyeckre sBeHUS, TPUBOZS]LME K TOMY, UTO I[lepeJaTO4yHble XapaKTePUCTHMKU KaHala CBS3U
CTaHOBATCS C/lydyadHbIMU. 12) [laliTe ompezesneHue MHOroayueBoul uHWW. 13) [Ipu KakuxX yC/I0BHSIX
CTAHOBATCS ~ CYL[eCTBEHHBIMU HWCKa)KeHWsI CUTHazia, OOyC/IOB/IeHHbIE  UYaCTOTHO-CeTeKTUBHBIMU
3amupanusmMu? 14) Kakoli MeToZ, SIB/IsieTCsSl OCHOBHBIM [i/1s1 TIOBBIIIIEHHS] YCTOMYMBOCTH CBSI3U B KaHamax C
3amupanusmu? 15) Onwmmmute 18 4283 MeTo bl KOMOMHUPOBAHUS pa3HeCEeHHBIX CUTHAJIOB. 16) TTouemy
NpYMeHeHHe aBTOMaTMYeCKOW pery/ivMpoBKM YCU/IeHUsl TMPU OAWHOUHOM IIpHeMe CUrHaja B KaHaje C
3aMUPAaHUSIMH He YMeHbIIaeT BEepPOATHOCTH OINMOKW TIpu ero gemonynsuuu? 17) Bceerma
1]esieco00pa3HO TIPUMEHSITh TMOMeX0yCTOMUMBOe KOAMPOBaHWe [i/isi YMeHbIIeHHsI WTOTOBOM OWTOBOM
BeposATHOCTH oMOKHU? 18) TIpn KakuxX yC/I0BUSX MOXKHO HCIIO/b30BaTh MSATKYIO MPOLeAYPY BbIHECEHUs
pellieHUsT B Tipoliecce rpueMa LudpoBbix curHanoB? 19) Kakoii o6paboTke mozBepraeTcsi 1udpoBoit
curHan B pereHeparope? 20) Ilepeuriciute npeumyiectBa 1udpoBbix CIIN nepen aHanoroBbiMu. 21)
KakoBa cyTte moporoBoro s¢dekra, xapaktepHoro s LudpoBbix CIIM u mnposiBastomierocs IMpu
V3MeHeHUU YPOBHA I10/Ie3HOI0 CUrHajia M0 OTHOLLIEHUIO K YPOBHIO IIOMeX.

3.2 TecToBble 3agaHusA

— [ 1. TecToBBIi KOHTpPOJIb TPOBOJUTCS MO BCEM pasfenaM [JUCLUIUIMHBI [1], a uMeHHO:
MaremaTtuyeckie MOfie/IM CHUTHaJiOB W T1oMmex I[IpeobOpa3oBanHus curHanoB KogupoBaHue KaHama
KogupoBanue wcrounvka [emopynauys Lu@pPOBbIX CUrHaAoB MHOrokaHajsbHasi Iepejadya |
MHOT'OCTaHLIMOHHBIN JOCTYI [IpUHIMIBI NOCTPOeHUs ceTeu 31eKTpoCBs3u Beero numeercst 163 TeCTOBBIX
Bonpoca. IIprMep TUMOBBIX BOIIPOCOB JJisi TECTOBOIO KOHTPOJISl MO paszeny «[lemonynsauus Lu(poBbIX
curHanos»: 1. B korepentHou CIIM reneparopel Hecyljed B IepefaTyvke W IPUEMHUKE [OJ/DKHBI
00/aaTh TakoM CTaOMIBHOCTBIO, UTOOBI (ha3bl BbIaBaeMbIX KosieOaHWM He pacXOJWIUCh 3aMeTHO B
TeueHWe {MMITy/IbCa, CeaHCa CBS3M, HECKOJbKMX COTeH MMIY/bCOB}. 2. HekorepeHTHOH Ha3blBaeTcs
cUCTeMa TepefiauM WH(OpMaLMY, B KOTOPOM OXKHUJaeMble 3HaueHHsl HaualbHbIX (Pa3 BCcex MPUHUMAaeMbIX
VUMITy/IbCOB  {M3BECTHBI, HEU3BECTHBI, OLIEHUBAIOT B Tipouecce rmipuema}. 3. B {korepeHTHOH,
HEKOTepeHTHOW, vacThuyHokorepeHTHoi} CIIVM npuem ouepefHOro MMIMy/JbCa pacCMaTpUBaeTCsl Kak
IpYeM CHUrHaja C W3BeCTHOW HauajbHOW (pas3oil. 4. B {KorepeHTHOI, HEKOrepeHTHOW, YaCTUYHO-
korepeHTHo } CIIV nprem oyepefsHOro UMITy/ibCa pacCMaTpyBaeTCsl Kak NpUeM CHIrHaza Cco CIy4alHON
Havya/IbHOU (ha30¥, paBHOMEPHO pacripe/iesieHHOU B uHTepBase 0—2m. 5. brutoBasi BepOSTHOCTh OMIMOKY Ha
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BBIXOJIe ZIEMOZY/ISITOpa B ABOMUHOM KorepeHTHOM CITV mpu Hanmuumu aaguTUBHOTO OeJoro 1ryma 3aBUCHT
JMIIB OT: 1) BeJIMUMHBI pa3HeCeHUs1 HeCYLUX YacTOT CMTHA/I0B, COOTBETCTBYIOLMX cuMBosiaM 0 u 1; 2)
OTHOLLIEHUS] aMIUIUTYZ, T0/Ie3HOT0 CUrHaja W IIyma; 3) OTHOLIEeHWs SHepPrhy pasHOCTHOIO CUTHazla K
CHEeKTPa/JbHOW TJIOTHOCTA MOLIHOCTH 1Iyma; 4) OTHOLLUEHUWS] SHePruil CUrHaloB, COOTBETCTBYIOLLIMX
cumBosiaMm O u 1. 6. IToMexoyCTOMUMBOCTE TIPU KOPPEJISILIMOHHOM MpHeMe orpefiesisieTcs: 1) BeTMUMHOU
OTHOLLIEHUS] CPeJHUX MOLHOCTell CWrHajza W MOMeXy Ha BXOZie MpUeMHUKAa B I0/I0Ce CUrHana; 2 )
MOILJHOCTBIO CMTHAaJIa Ha BXOJe NIPUEeMHHUKA; 3) MOLJHOCTBIO IIIyMa Ha BXOZe NIPUEeMHHKA; 4) OTHOLLIeHUeM
MOILIHOCTH 1IIyMa Ha BbIXOZle TIPUEMHMKA K MOILHOCTH ILiIyMa Ha BXoZie. [Ipumep TUIIOBBIX BOIIPOCOB /IS
TeCTOBOTO KOHTPO/sSl MO pasfeny "MHOrokaHanbHas Tiepefadya M MHOTOCTAaHLMOHHbIA fgoctyn” 116.
Heobxomumoe yciioBHe BO3MOXKHOCTH JIMHEMHOTO pa3fie/ieHds] KaHalbHbIX CHUTHAIoB 0e3 B3aWMHBIX
roMex B MHOrokaHanbHOW CITU: 1) curHasmbl JO/DKHBI OBITH aHA/IOTOBBLIMU; 2) CUTHAJIBI JIO/DKHBI OBITh
MUHEeWHO He3aBUCHUMbIMHU; 3) CHUTHa/lbl JO/DKHbI ObITb LMGPOBBIMU; 4) CUTHAbl [AO/KHBI ObITH
cnyuvaiiabivi.  117. CunxpoHusaius He TpeOyetcs: 1) B MHorokaHanbHbix CIIM ¢ BpeMeHHBIM
pasfeneHMeM KaHaioB; 2) B MHorokaHaibHbix CIIM ¢ Ko#oBbIM pasjeneHHeM KaHajaoB. 3) B
MHOTOKaHa/MbHBIX 1[M¢poBbix CIIM c 4YacTOTHBIM pasfie/ieHneM KaHajoB; 4) B MHOTOKaHAaIbHBIX
aHasoroeix CIIV c¢ yacTOTHBIM pa3peseHveM KaHaioB. 118. OpTOroHasbHOCTh KaHaAbHBIX CHUIHAJIOB
HeoOxomuma: 1) [y yMeHbIIeHUs TpeOyeMOW TI0/IOChI uacToT; 2) i YIpPOIeHUsT yCTPOHCTBA
paszenieHusl KaHa/ioB; 3) [/ yBe/JWYeHWs] OTHOIIEHWsI CUTHaj/liym; 4) A/ yBeJIW4YeHUs CKOPOCTU
nepefaud uH@opMauuu. 119. Tlpu ymsoTHeHuM KaHanoB B cucteme ¢ BPK wucnonbsyror: 1)
MYJIBTUTIIEKCOD; 2) Habop TMo0CcoBbIX (GUMLTPOB; 3) 670K reHepaTopoB N rapMOHUYECKUX KosebaHui U
cMmecutenedd; 4) 610k N reHepaTOpOB OPTOTOHABbHBIX [JBOWYHBIX MocienoBatenbHOCTe. 120. Tlpu
yIUVIOTHEHUM KaHanoB B cuctemMe c¢ UPK wucnonb3yroT: 1) MynbTUIieKcop; 2) Habop TOI0COBBIX
¢uneTpoB; 3) 60k reHepatopoB N rapMoHHUeCKHX KomebaHuil v cMecuTeneid; 4) 610k N reHepatopoB
OPTOTOHA/BHBIX JBOWUHBIX MOC/Ae0BaTe/bHOCTeM. 121. OT/IMYMTeNbHOe CBOMCTBO CHMHXpOCHTrHaja: 1)
OH IIepUOAMYECKU TIOBTOPSIeTCS; 2) Haya/ibHbId W KOHEUYHbId CHUMBOJIBI COBIIAJAKOT; 3) He MOXKET
MOSIBUTHCS B MH(OPMaLMOHHOM MOC/Iel0BaTe/IbHOCTH.

3.3 TemnbI pedepaTroB
— Cnocobbl pa3HeceHHbIX Tiepefjauyd ¥ TIpMeMa /[JUCKPeTHBIX COOOIIeHH B YCIOBHSX
(nykTyauuy amruidTys Y ¢as CUrHajaoB BCJeACTBUe MHoOronyuyeBocTd. lllndpoBaHre peun B COTOBBIX
cuctemax craHgaproB GSM u  CDMA. [IlpuHuunsl peanusanusi  YCTPOMCTB — 3alldTBl  Ha
MUKPOTIPOLIeCCOPHOW TEXHUKE.

3.4 Tembl JOMalITHUX 3aJAaHUHA

— 1) /Iuckpetu3saiusi HerpepbIBHBIX curHamoB, ALIIT u ITATI. 2) JIuHeliHble O/I0UHBIE KO[BI,
koAbl XammuHra. 3) Luknuueckue koawl, Koabl BUX . 4) CkopocTs niepefaur nHbopMaiuu. [IponyckHast
crmocobHOCTh KaHasma. 5) M30bITOUHOCTh M KOAWpPOBaHME B KaHamax 0e3 momex. 6) [lemomysnsius
1[U(GPOBBIX CUTHAMOB. 7) MHOrOCTaHIIMOHHBIA AOCTYyM. TumoBbie 3ajaun. 1. CTyleHT MOXKET TOJyUUTh
3aueT C BeposTHOCTHIO 0,3, He mpopaboTaB Bech MarTepuas, U ¢ BeposiTHOCThIO 0,9, mpopaboTaB Bech
MaTepuan Kypca. Kakoe ko/inuecTBO MH(OPMAlMK O TIOATOTOB/IEHHOCTU CTyAEeHTa K 3aueTy MOXKHO
TIOJIyYUTH T10 JJaHHBIM O pe3y/brarax ciauu 3aueta? B cpegHem 90% CTyneHTOB rOTOBBI K CZjaue 3adera.
2. TlorpemHocTh ¢ha3oMeTpa pacrpefiesieHa HOpMalbHO CO C.K.0. 3°. HaiiTu kKonmuuecTBo HMHGbOpMaIUH,
To/IyyaeMoi Npy U3MepeHrH 3HaueHUsl HauabHOW (pa3bl pajJuOCUrHaa, ecii OHa MOXKeT C OZJMHAKOBOM
BEPOSTHOCTBbIO TIPUHATH /t000e 3HaueHue. 3. BBIUMCIUTL TPOIMYCKHYH CIMOCOOHOCTH CTaHJAPTHOTO
TesiehOHHOTO KaHana ¢ monocoit (0,3 — 3,4) kI'1, ecm 11ym B KaHasie Oesiblii rayccoB, a Ajist 0becrieueHUst
TpebyemMoro kauectBa Tipréma HeoOxoqumMo uMeTh AB. Kak M3MeHUTCS 3TO OTHOLIEHWe TPH TOW Ke
TIPOU3BOJUTETBHOCTH UCTOYHMKA, €C/IM Cy3UTh Tonocy KaHana go 0,8 kI'u? 4. CoobijeHrie Ha BBIXOJe
WCTOYHMKA 0e3 MaMsiTh COCTOMT U3 OyKB, MpUHUMarOLMX 3HaueHHe A u B c BepositHoctsimu 0,7 u 0,3.
[TpousBectn KoaupoBaHWe 1o Metoay llleHHOHa-PaHO OT-ZenbHBIX OYKB, /ByX- M TpPeXOyKBEHHBIX
6mokoB. CpaBHUTh KO/IbI TI0 UX 3G deKTUBHOCTH. 5. COCTaBUTb KOZIOBYIO Tab/IMILy, OMPeNeUTh KOJO0BOe
pac—CTOsIHWE W BBIYMC/IUTh MUHHMAaJIbHOE 3HaueHHe W30BITOUHOCTU 3-paspsifHOTO JBOWYHOTO KO/a,
VAOBIETBOPSIIOIIEr0 TPeOOBAaHUAM: a) KO COIEP)KUT MaKCUMa/IbHOe KOJTMUECTBO KOZIOBBIX CJIOB; 0) KOZ
oOHapy>XMBaeT BCe OHOKpaTHble OLIMOKM; B) KOZ HCIIPAB/sSieT BCe OJHOKpaTHble omMOKu. [TocTpouthb
reoMeTpruyeCcKre MOZeU MOTyYeHHbIX KO/|OB.
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3.5 Tembl MHAUBHUya/TbHBIX 3a/lAHUH
— MeTtobl MOAY/ALMY U CTPYKTypPa PaZUOCUTHAIOB.
— IIpuem M-uuHoro curtana Ha ¢oHe 6eJioro ryma.
— Pereneparus LudpoBoro curxHarna.
— Opb6butbl IC3 u guana3onsl yactotr CCC .
— Pabora ¢ yueOGHO-MeTO[uUe CKUM TI0COOueM.

3.6 Bormpockl Ha cobecejoBaHHe

— 1. B uem cMbIC/T pa3HeCEHHOrO MpréMa CHMIrHa/loB M KaKue BH/bl pa3HeCeHUs Bbl 3HaeTe? 2.
UTo W3MEHUTCs, ec/id TP Orpefie/leHHH BceX HH(GOPMALMOHHBIX TOHATHN H3MEHUTb OCHOBaHUe
norapugma? [ToBnusieT M 3TO Ha OCHOBHBIE pe3y/ibTaThl, KOTOPbIe AaéT Teopus nHGopMaru? 3. KakoBo
Ha3HaueHWe KOJUPOBaHWs B KaHame 0Oe3 momex? 4. UeM Xopoul WM TUIOX MCTOYHUK HWH(GOPMALWH,
obmagaronuii 6osbIoN 3HTporMel? 5. MOXKHO /M TIPH TTOMOIIM B3aUMHOM HMHGMOPMAL[UN W3MEPSThb
CTeleHb 3aBUCMMOCTH C/yuyaliHbIX BeJuurH U ? Eciu 3T0 Tak, TO ueM 3TO Jydllle OLeHKU CTereHu
3aBMCHUMOCTH TIPU MIOMOIIU KO3 PULiieHTa KOppesisLiuu?

3.7 TeMBbI 0NIPOCOB Ha 3aHATHAX

— Lludpossle curHansl. [IuckpeTHble curHanbl. [TociefoBaTeIbHOCTh TayCCOBCKUX CMy4alHBIX
BesivunH. HermpepbiBHble curHasbl. OCHOBHBbIE ITapamMeTpbl: [JIATe/IbHOCTb, LIMPUHA CIIeKTpa U
JUHaMUUeCKuM fuana3oH. CralMoHapHbIM rayCCOBCKUMM — (JIy4alHbIM mponecc. bempit  mym.
Y3K0MonocHbI TpoLecc. AJJUTWBHblE W MY/JbTUIUIMKATUBHbIE TIOMexu. KaHan MHOrosy4yeBoro
pacrpocTpaHeHUss BOJH KakK (UWIBTP €O CAy4yaliHO H3Me-HSIOLUMMUCS TapaMeTpaMu. MeTozsl
aHa/IUTUYECKOTO W TeOMeTPUYEeCKOro IIpeJCTaB/leHHsi CWMrHajioB M mnioMex. JIuHeliHas uumdpoBas
(unbTpaLys U reHepUpoBaHUe I0C/Iel0BaTeIbHOCTE CUMBOIOB. MOy /sALMsl TapMOHUYECKO Hecyllei
LM(pOoBbIM curHajsoM. ba3oBble MeTozAbl MOAYMALMU. MHOrOMO3ULIMOHHBIE METO[bl MOAY/ISLUY.
BektopHOoe mipencraBneHve curHajoB. CHeKTpbl MOZAY/IMPOBAHHBIX CUTHA/IOB, MEXCHUMBOJIbHAS
uHTepdepeHiys. [locnenoBaTe/bHbIN U Mapasiie/bHbIN criocodbl nepegaun. CobcTBeHHass MH(GoOpMars,
sHTpOnMsA. M30BITOUHOCTE M ee posb. KopupoBanwe ucrtounvka (3¢dekrrBHOe KopupoBanue). Llemb
OKaThsg [aHHBIX M TUIBI cucTeM oKatusa. Cratuctudeckoe koguposaHue. Kogwl IllenHona-®aHo,
Xaddmana, 6o0koBoe KoprpoBaHue. CioBapHbIe MeTOAbI KopupoBaHus. Metog Jlemriesnia—3uBa. MeTozbl
oKatusl ¢ nmotepeid uHpopmaiuu. LludpoBbie KaHanbl ¢ moMexaMy. B3avmvHas uH@opmauysa. CKOpoCTb
CO37laHUSI U CKOPOCTH Tepesiaur WH(popMaruu. [IpomyckHasi crmiocoOHOCTh KaHana cBsi3u. IIporryckHas
CroCcoOHOCTh /IBOMUHOTO CUMMETPUYHOrO KaHana. Teopemsbl IlleHHOHa O KOAWPOBaHUU B UCKPETHOM
KaHasie ¢ momexamu. VIHpopMarysi B HerpephIBHBIX CHrHasiax. [IpomnyckHast cCiocOOHOCTh HEeNPephIBHOTO
KaHasla C afiJUTUBHbIM OesibiM rayCCOBCKUM ILiyMoM, (opmyna IlleHHOHa. AnpuopHasi WHpopMaLusi o
CUrHazsax M rnomexax. KorepeHTHble Y HeKOTepeHTHble CHUCTeMbl Mepejauu vHpopMmalyy. [locTaHoBKa
3afjaui 00 ONTHMa/IbHOM [leMOAyJsiTope (TpyueMHUKe) LM(POBLIX CUTrHAMOB. KpuTepuu KauecTBa.
Kpurepnii MakciMyma cpefiHeli BepOSITHOCTH NPaBUW/IBHOIO IIpreMa. Pernaroiias cxema, OCTPOeHHast 110
TIpaBU/Ty MaKCUMyMa aroCcTepuopHOI BeposiTHOCTU. OTHoLIeHUe 1paBornoo06usi. OnTUMaibHbINA preM
B KaHasle C MOCTOSTHHBIMU TIapaMeTpaMH MpY Ha/TMYHHY aJiJUTUBHOTO Oesioro mymMa. BeposTHOCTE ommbku
IIpU TIpYeMe MHOIOMNO3ULMOHHBIX CUrHasoB. [lpueM curHana B yC/IOBHUSAX MHOIOJyY€BOCTH.
PasHecenHbiii mpueM. CriocoObl pa3sHeceHusi. PereHepanyisi LM(pOBOTO CHTHajsa B PETPAHC/IATOPAX.
[TosseMeHTHBIN TIpreM LU(POBBIX CUTHA/IOB U mpueM "B 1jesioM". CriocobHOCTh Kofla 0OHapy>KHMBaTh U
WCTIPAB/IATh OMIMOKY, KOZOBOe paccTosiHve. JIuHeliHble G/0uHble Kozbl. Kog Xemmudra. Lukmmueckue
kozabl. [MTopoxzatomuii mosuHoM. CriocoObl KOJUPOBaHUS M JIeKOJUPOBAHUS LIMK/INYEeCKUX KOJOB.
[ekorpoBaHre B CHCTeMax C KaHajloM Tepecripoca. [ToMexoycToHUYMBOCTE CUCTeM C 0OpaTHOM CBSI3bIO
(OC). KopupoBaHue B KaHalax C MyJIbTUTITMKaTUBHOMN TTIOMEXO0H, TiepeMekeHre CUMBO/IOB. OCOOeHHOCTH
cUcTeM repefjaul UH(GOpPMaLMK, B KOTOPBIX PUMEHSIeTCs [TOMeX0yCTOMUMBOe KOAUPOBaHHe.

3.8 Temnbl 0K/1a/10B
— Texnomorus MIMO wu paboTra Tpu HaIMUMKU MY/IBTUTUIMKAaTUBHBIX MoMeX. [loueMy yaoOHO
VICTI0/1b30BaTh pPasHble METO/b! aHA/IMTUUECKOT0 U TeOMeTPpUYeCKOro IpefCcTaB/eHusl CUTHAIOB U [OMeX.
[TpyuyHBI LIMPOKOrO HCII0/b30BaHUS TMCEBAOCAYYalHbIX MOCAef0BaTelbHOCTeH. OCHOBHBIE METObI
CKaTtus C roTepeit uHGopMaiyu. [TosieMeHTHBIN TTpUeM [UGPOBBIX CUTHA/IOB U TIpUeM "B 1ieJIoM".
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3.9 TeMBbI KOHTPO/IbHBIX PadoT
— 1) MaremaTuueckoe OINKWCAaHWE CUTHAJIOB W TioMeX. 2) KogupoBaHWe MCTOYHMKA. 3)
Koguposanue kaHasa. 4) OmmoKy 1Ipy JeMoAysiivd. PereHepaniys 1ipoBoro curHasia

3.10 DK3aMeHaIMOHHbIE BOIIPOCHI

— TIlpeobpa3oBaHre He3MeKTPUYEeCKUX CUTHAJOB B 3reKTpudeckue. Kopwl, mprMeHsiemMble ISt
kogvpoBaHus TekctoB. ALl m LAIl. KommnaHgupoBaHWe aHasoroBoro curHajaa. PopmMupoBaHUe
MHOTOKaHa/IbHOTO LJU()pPOBOr0 CUrHasa MpHY MCMO0/Ib30BaHUM MMITY/IbCHO-KO0BOW Moaynsauuu (MKM) u
Pa3HOCTHBIX MeTOJOB KOAUpOBaHMs. MeTofpl MOAYISALMA M CTPYKTypa pajguocursHanoB. CuHHTe3
pajguocurHasos. VIckakeHHsl B KaHasle, MeXXCUMBOJIbHasl UHTepdepeHLus. [IpuemM M-UuHOro curHasna Ha
(oHe Genoro 11yma, KOppeJisiiUOHHBIN MeTOZ, TipremMa, OUToBasi BeposITHOCTh OIIMOKU. Poib OTHOLIEHUs
curHas/urym. Pereneparust dpoBoro curHana B perpaHcisTopax. Criocobbl pa3sHeCeHHBIX Tiepejaund |
npyveMa JIMCKPeTHBIX COO0OIeHud B yC/IOBUSX (IYKTyallud aMIUIATYZ W (a3 CHUTrHajoB BCJIe/[CTBHE
MHOTO/Ty4eBOCTH. OCHOBBI (haKCUMHUIBHOM Tepefaur coobireHu, MoauduipipoBadsblii ko, Xadmana.
Ouddepentmanbias KM c nipefickazaHueM, JenbTa-MoAy/siuysi. [IpuHLUIIBI peoOpa3oBaHusl peueBoit
MH(pOpMaL[UM, BOKOJEp, KOAWpOBaHWe peud B COTOBBIX cucTeMax craHgapra GSM. KopupoBanue
Buzieon3obpaxkenusi, MPEG-2. [IceBnociyuatiHbie 1{U(ppOBbIe TOC/Ie10BaTeIbHOCTH. [IPUHIUIIBI 3aIUTHI
uHpOpMaLIMM 0T HeCAHKI[MOHMPOBAaHHOTO foctyna. CkpemOmupoBaHWe IM(POBBIX CUTHAJIOB.
[MMucdpoBaHre peun B cOTOBBIX cucTemax craHZaptoB GSM u CDMA. IIpyHLuMNBI KPUIMTO3AIIUThI C
pasMuHbBIMU K/roYamMu Ha OocHoBe craHzaproB DES u RSA. OnrumasnbHble CUCTeMbl CUTHA/IOB Jis
riepesiaud B MOCTOSTHHOM KaHasie ¢ GeyibiM 11ymMoM. CHUTHa/bHO-KO/[OBble KOHCTPYKLUH. CHUMIUIEKCHbIe
KO/IbI, KOZIbl AflaMapa, OropToroHansHble Kopbl. JInHeltHbIe Oy10uHbIe KOfbl. LIMKIMuecKie Kofbl, TEXHUKA
KogupoBaHusi U JekoaupoBaHus. Kogelr Xsmmunra, BUX, Pupga—CosomoHa. OObeguHeHHe KOJOB:
KOMITO3ULIVOHHBIE U KaCKaZiHble Kogpbl, TypOo-Kozbl. [lepemeskeHrie CHMBOJIOB BO BpPeMeHHU M TI0 YacTOTe
NPy Ha/IMYMK TlaKeTOB OMIMOOK. CBepTouHble KoAbl. TeXHHKa KOJUPOBaHHUS. MeTo/bl [eKOJWPOBaHMUS:
MaKCHMyMa TIpaBJOIOZA0-01sl, TIOPOrOBBIM, TOCTeA0BaTe/bHbIN, aJTOPUTM [eKOAWpOBaHUs Burepom.
Msirkasi ¥ >KecTKasi TpoLielypsl AekoaupoBanusi. CriocoObl pa3zieneHusi KaHanoB npu M/I: 4yacTOTHBIM,
BpeMeHHOH, KofoBblM. Mepapxuueckuit npuHumn nocrpoenus LICII. CTpykTypHas cxeMa OKOHEYHOM
cranuuu LICIT, ocHOBHbIe y3/bl 060-pyzoBaHusl. @opMUpOBaHUe LIMK/Ia niepejaur. CUCTeMbl TaKTOBOM U
LIUK/IOBOW CUMHXpOHM3alMu. LIudpoBoi /MHeNHbIM TpakT, KoAbl B LM(POBOM JIMHEHHOM TpakTe.
Pacmvpenue criektpa. Llenu 1 MeTo/bl: TIPSIMOi TOC/Iej0BaTe/TbHOCTH M CKAaUKOOOpa3HO TmepecTpou-Ku
yactoTel. [lepBuuHble U BTOpUuHble ceTH. HasHauenwe M ¢yHkuuu BCC. Curnanusanusi B CeTH.
MHorokaHanbHble LUQpoBble cuctembl nepefaun ¢ MKM. Cucrembl mepejaud MO BOJOKOHHO-
onTUyeckoMy Kabemro. ITIpHHIUMBI TIOCTPOEHWs, MeTOAbl MOAY/SILMMA  ONTHYeCKOr0 CHUTHasa.
SONET/SDH. Paguopeneiibie cucteMsl repegaud. OOiiue cBejeHusi. AHTEHHO-BO/THOBOJHbIE TPAKTHhI.

3.11 TembI pacueTHbIX padoT

— [ Temsl pacueTHbIX paboT: 1) MaTemMaTHUeCcKoe OMKMCAHKWe CUTHA/IOB U TToMeX. 2) KoaupopaHue
uctounuka. 3) Kogupoeanuve kaHana. 4) Onmbky npu gemMonysiiyy. PereHepaiius 1iudbpoBOro cUrHasia.
TurioBoli mpumep pacueTHOM pabotbl: PacuerHass pabora 4, mara cgaum :xxx Kaxzayro u3 pabot
TPe/ICTABUTL B BUJE OTAeIbHOUW Opolmtopel. Bce pacueTsl COMPOBOXKAATH MOAPOOHBIMU TIOSICHEHUSIMHU
BILIOTh /10 TIOACTAHOBKU UMCJIeHHBIX 3HaueHWi. [locsie 3aBepilieHUsi BCeX BBIYMC/IEHUM MO KaXKJ0M U3
3a/1au pe3y/bTaThl OKPYIVISIFOTCS /10 JBYX 3HAKOB TOC/Ie JIeCATUUHON TOUKH Y TIPUBO/ISATCS B BU/[e TaOTULIBI
B TOM JXe TIOpsiiKe, KaK OHU JaHbl B 3afiaHuu. [locyenHee (ZOTMOMHUTE/NbHOE) 3HaueHUWe B Tabsuile
OTBETOB — 3TO CyMMa S BCeX MpHBE/IeHHbIX B Hel 3HaueHWl (KOHTpoJibHas cymma). 1) Homep BapuaHTa
pabotel paBeH Homepy N crymeHTa B criucke rpymmel. 2) ®aiin B ¢dopmare Word 2003 ¢ umeHeM
“@amunus-I'pynna-Homep  paboTel”  HampaeiasTh 1o azgpecy: xxx@mail.ru.  Vcnonb3oBathb
TIOATBEPKeHre 00 OTKPBITUH CO001[eHNs. Bo3MOXKHO TipezicTaBieHre TBepAon Kormu. 3) OdopmiieHue
B COOTBETCTBUHM €O cTaHjapTtoM TYCYP. Obsi3aTe/ibHbl CCHUTKA Ha MCTOUHHUKH, B T. U. CTyJeHUecKue. 4)
baniel mo paboram, mpezcTaBieHHBIM TO3Ke 24 Yac yKa3aHHOM AaThl, HAUMC/ISFOTCS B TTOJIOBUHHOM
pa3mepe. 5) PaboThI, cozepkaliiie pU3HaKU KOMMPOBaHMUS, Ja>Ke C TIOICTAHOBKOM COOCTBEHHBIX /IaHHBIX,
paccMatpuBatbcsi He OyayT. 3azaua 1 1) BuToBasi BepOATHOCTb OLIMOKM TPH Tepefade LU(POBOTO
curdasna VicTouHMK nHpopMaryy co3zaeT uyMppoBoi Motok B meradbur B cekyHay. Ha Bxof, pa-guonvHuN
C BbIXOZIA TepejaTurKa MOoJAaeTcsl MOC/Ie0BaTe/IbHOCTb ABOUUHBIX PaJMOMMITY/IbCOB, MOJY/IUPOBAHHbBIX
no 3akoHy M (M=1 gns AM, M=2 gns UM c opToroHa/sbHbIMUA curHaiamu, M=3 gns ®M). 3azaHa
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TpebyeMasi BepOSITHOCTb OMTOBOM ommOKu Poiir Ha BbIXOZie ONTH-Ma/TbHOTO KOTEPEHTHOTO /1eMOAY/IATOpa
Pomr u BermuuHa ocnabsienuss B suHuMd F. Ha BXofie mpuemMHMKa MPUCYTCTBYeT aAJWTHUBHBIN Oesbiii
rayCCOBCKHM IITyM CO CIIeKTPaIbHOU II0THO-CThI0 No. OmpesieniTh TpebyeMyro CpeHIOI0 MOIIHOCTE W
riepe/iaBaeMbIx cUrHasoB oboux BuoB (0 u 1) 6e3 ucronb30BaHUsl KOppeKTupyoiero kojga (W1), npu
UCIob30BaHuH (n,k)-koga XsMMuHra B pekriMe ucrpassieHrs omroky (W2) u B pexxuiMe 00Hapy»kKeHust
ommbku (W3). OripefenuTs B KaXKAOM U3 PEKUMOB BepOSTHOCTb OMTOBOM OIIMOKK Ha BbIXOZE JIMHUU
cesa3u (mekogepa) (PB1, PB2, PB3). Ilpu pacuetax cuMrtaTh, UTO BEPOSTHOCTh OIIMOKM B KaHase
niepecripoca (pe>xxuM oOHapy»KeHHsi OLIMOKM) TipeHeOpe)KMMO Majia 10 CPAaBHEHHIO C BepOSTHOCTBIO
TIOSIBJIEHHsI UCKa)KeHHOW KOMOWHAIMK Ha BbIXoZe fekozepa. Ilpumeuanus: 1) 1nB1=10-12 BT. 2) Tlpu
BBIUMC/IEHUM OTHOIIIEHUSI CUTHA//LIyM HeoOXOAMMO YUMTBLIBaTh, UTO JJIUTETbHOCTH Tlepe/iaBaeMbIX
WUMITY/IbCOB [JIO/DKHA YMEHBINIAThCS TPU YBEIWYeHUH HW30bITOUHOCTH, UTOOBI 00eCreunTh 3alaHHYHO
CKOpOCTb nepefiaun B vHpopMalMoHHbIX cCMMBOJIOB. 3ajaua 2 1) PereHepaijusi LiMppoBOro curHasna rnpu
niepesiaue Ha Oosbie paccTosiHUs Ha kKabenbHOUM JIMHUM, COZiepXKalllel N pereHepaluoOHHBbIX YYaCTKOB,
pereHepauyist [JBOMYHBIX MMIIyJIbCOB B IIOJIHOM CMBIC/Ie 3TOrO C/i0Ba IPOBOJUTCS JIMIIb B
00C/Ty)KUBaeMbIX pereHepalfuoHHbIXx TMyHKTax (OPII), pa3meleHHbIX Ha KaXJO0M m-M yuacTke. Ha
OCTalbHBIX YyYacTKax pa3MellleHbl HeoOC/ly)KrBaemble pereHepaliioHHble MyHKTbI (HPIT), B KOTOpBIX
BXOZIHOW CHWTHAJI JIMIIb yCcUrBaeTcsi. OTpe/ieliTh BePOSTHOCTh OIIMOKY MPH AeMOAY/ISILN CUTHAIA Ha
BbIXO/le HeKorepeHTHOW JuHuM Poi, ecnu npy n=1 3Ta BenuuuHa W3BecTHa [1]. Halit oTHolueHue
curHasi/mym 1, kotopoe motpeboBanochk Obl fiisi 0becrieueHNst TOM >kKe BEPOSITHOCTH OlMOKKM Porr Ha
BbIXO/le JIMHUU JJis ABYX ciayuaeB: 1) Bce pereHeparopsl — 310 HPIT (qHPII, gb); 2) Bce pereHepaTopbl —
sto OPII (qOPII, nB).

3.12 Tembl 1a00paTopHBIX padoT
— Pacuvpenue criekrpa.
— COTOBBIE U CITYTHUKOBbIE CUCTEMbI CBSI3H.
— ChnailigoBble Tpe3eHTal[UH, yueOHO-MeToAnYeCKoe mocobue.
— Cnoco06bl paszeneHust KaHaioB pyu M1 yaCTOTHBIN, BpeMEHHOH, KO/IOBBIM.
— CoBpemennbie CCC.
— Pabora ¢ yuebHO-MeTOAUUECKUM TT0COOHEM, TTOAT0TOBKA K JlabopaTopHOM paboTe.

4 MeToauyeckHe MaTepHasibl
st obecrieueHus rpoiiecca oOyueHHUs] W pellleHus 3afau 00yueHUs] WUCTIONb3YIOTCS CeqyoIye
Marepuasbl:
— MeToJuuecKhe Marepuarbl, Orpejie/sioliyde TpoLeAypbl OLleHWBaHUsS 3HaHWM, YMeHHH,
HaBbIKOB W (WIM) OMbITa [eATebHOCTH, XapaKTepU3YIOL[UX STamnbl (OpP-MUPOBAHUS KOMIIETEeHLIWH,
CoracHo 1. 12 paboueii MporpamMMbI.

4.1. OcHoBHas 1uTeparypa
1. Teopwus snekTprueckoil cBs3u: YueOHoe rocobue / AxkynmuuueB FO. I1., bBepurapar A. . -
2015. 196 c. [DnektpoHHbIM pecypc] - Pexum pgoctymna: http://edu.tusur.ru/publications/5858,
CBOOOIHBIM.

4.2. lonoHMTe/IbHAA IMTeparypa

1. TIpokwuc Ix. Ludposas cesizb. [1ep. c anr. / Iog pen. .. KnoBckoro. — M: Paauo u CBsi3b,
2000. — 800 c.,. (Hamuuue B 6ubmoteke TYCYP - 7 9K3.)

2. Kpyk b.1., [Tonantoxnonysno B.H., Hlysanos B.II. TelekoMMyHHUKaL[MOHHbIe CUCTeMbI U CEeTHU:
YuebHoe nocobue. B 3 Tomax. Tom 1 — CoBpemenHbie TexHosioruw/ [Tog pen. ipod. B.I1. [IyBanoBa. —
W3p. 3-e, ucrip. u gomn. — M.: Topsiuass munust —Tesekom 2005. — 648 c.: un., (Hanuure B OuO/IHMOTEKE
TYCYP - 70 3k3.)

4.3. YueOHO-MeTOANYeCKOe T0Co0He U MPOrpaMMHOe odecrieueHne
1. Teopus »snekTpuueckoi cBs3u: YueOHO - MeToAuueckoe T1i0coOMe [/s1 TIPOBeJeHUs
MPaKTUUYeCKUX 3aHATHA U CaMOCTOSTebHOUW paboThl crygentoB / AkymmuuueB FO. I1. - 2012. 202 c.
[DnekTpoHHBIM pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/1758, cBob6oaHBIIH.
2. Teopusi 3/M1e€KTPUUECKON CBsi3U: YueOHO-MeToquueckoe mocobue [ijii  TPOBeAeHus
nabopaTopHBIX pabOT M CaMOCTOSITE/ILHOM paboThl CTyfeHToB / AkymuauueB FO. TI. - 2015. 124 c.
[DnekTponHkIii pecypc] - Pexkum goctymna: http://edu.tusur.ru/publications/5860, cBo60JHBIT.
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4.4. ba3bl JaHHbBIX, HHPOPMALIMIOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI
HayuHo-o6pa3oBarenbhbiii mopran TYCYPa - http://edu.tusur.ru.
bubmoreka TYCYPa - http:/lib.tusur.ru.
OnepaioHHas cuctemMa Windows.
MathCad
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