MUHUCTEPCTBO OBPA30OBAHUS U HAYKH POCCHICKOM ®EJEPAIIAN
®denepanbHOE roCyIapCTBEHHOE OI0JKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICITIIETO 00pa3oBaHUs
«TOMCKHH I'OCYJAPCTBEHHBIA YHUBEPCUTET CUCTEM YIIPABJIEHUS
N PAAUODJIIEKTPOHUKN» (TYCYP)

YTBEPXKIAIO
IIpopexkTop no yuedHoii padore
ILE. Tposin
«__» 2017 r.

PABOYASA ITPOT'PAMMA

«MYJbTUIIVIEKCOPHOE U YCUJINTEJBHOE OBOPYJTOBAHUE MHOI'OBOJIHO-
BbIX OIITUYECKHUX CUCTEM CBA3N»

YpoBeHb npogdeccnoHaTBLHOr0 00pa30BaHus: BhICIee 00pa3oBaHue OakanaBpuaT

Hanpasaenue noaroroBku _11.03.02  MH)OKOMMYHHUKAITMOHHBIC TEXHOJIOTHU M CHCTEMbI CBSI3U

Hanpasiennocts (npoguinb) ONnTHYECKHE CUCTEMbl U _CETH CBSI3U

®opma o0yueHust 3a04Has

dakyJabTeT (BuB®)_ 3a0uHblii ¥ BeYCPHUIt

Kadenpa (CBYuKP) CBepXBBICOKOYACTOTHON ¥ KBAHTOBOW PAJIMOTEXHUKH

Kypc45  Cemectp 89

Y4yeOHblii nJ1aH HAOOpa 2016 roJa v MmocJeyrIux Jer.

Pacnpenesienne pa6ouero BpeMeHH:

— N ™ < Te) a © (o2} E
=g |g|e|e|E|lelg|¢g| B
Ne Buabl yueOHoi padoTsl g g g g g 2 g g § =
= = = = = 5 = = 2 =
5} 5} 15} 5} 5} Q 5} 5} =
Q Q Q o o Q Q =
1. | Jexuun 2 8 10 | vacom
2. | JlaGopaTopHbIie paGoThI 8 8 | yacoB
3. | [IpakTHyeckune 3aHATUS 4 4 4yacoB
4. | Kypcooii npoext/padora (KPC) (aynuropnas) 4acoB
5. | Bcero ayauTopHbIX 3aHATHI (Cymma 1-4) 2 20 22 | 4acoB
6. U3 HuX B HHTEpPaKTHBHOIT (hopme 4acoB
7. | Camocrositensnas padora crynenros (CPC) 34 84 | 118 | gacos
8. | Beero (6e3 3a4.) (Cymma 5,7) 34 84 | 118 | uacos
9. | CamocT. paGoTa Ha NOATOTOBKY, cAaYy A. 3a4eTa 4 4 4acoB
10| O6mas TpyA0eMKOCTH (Cymma 8,9) 36 108 | 144 | gacoB
(B 32a4eTHBIX eIMHUIIAX) 1 3 4 | 3ET
3auer ceMecTp Aud. 3auer 9 ceMecTp
Tomck 2017
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npotokot Ne 5 OT « 22 » 12 2016 1

Jluer corsracoBanui

PaGouast mporpamma cocTaBieHa ¢ yueToM TpeboBanuii deaepansHoro ['ocyaapcTBeHHOr0 00pa-
30BaTebHOTrO cTaHaapta Beiciiero oopazosanus (PI'OC BO) no nampasnenuto moarotoku 11.03.02
"Nr}OoKOMMYHHKAIIMOHHBIC TEXHOJOTHMHA M CHCTEMbI CBA3U (YpOBEHb OakanaBpuata)”, yTBEp)KICHHOTO
[Tpukazom MunoOpuaayku Poccun 06 mapra 2015 r. Nel74, paccMOoTpeHa U yTBEpIKACHA HA 3acelaHun
kadeapsl «22» nexabps 2016 r., mporokon Ne 5

Pa3paborunk
3aB. kadenpoit CBUuKP C.H. UlapanroBuu
(IOIKHOCTB, Kadenpa) (monuce) (®.11.0.)

3aB. obecrieynBaroIei
kadenpoit CBUuKP C.H. llapanrosuu

(momkHOCTB, Kadenpa) (ronuck) (®.1.0.)

Pabouas nmporpamma coriacoBana ¢ (akyJIbTETOM U BBITYCKAOIIEH Kadenpoli HampaBieHUs MO-

TOTOBKH.
Hexan 3uB® N.B. Ocumnos
(Ha3Banue (haxyabTeTa) (Troamucs) (®.1.0.)

3aB. BbINYyCKaroLIEH

kadenpoit CBUuKP C.H. lIapanrosuu
(Ha3BaHue Kadenpbr) (moamnuce) (®.1.0.)
DKCHepThl:
Houent xadeapsr TOP C.U. BoromonoB
MecTO paboThl, 3aHUMaeMasi JOJKHOCTD) (momnuck) (®.1.0.)
[Tpod. xadenpsr CBUuKP A.E. Mangenb
(MecTo paboThI, 3aHUMaeMast JIOJDKHOCTB) (Toruck) (®.11.0.)
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1. UENU 1 SAO0AYUN OUCLUUTMINUHDI:

Heabro npenogaBaHusi AUCHMIUIMHBL SIBJIIETCSA WM3YyYEHUE MPUHLMUIIOB IOCTPOCHUSI CPEICTB
CHEKTPAJIBLHOTO YIUIOTHEHUS M YCUJICHUS ONTHYECKUX CUTHAJIOB B MHOTOBOJIHOBBIX ONTHYECKHX CHUCTE-
Max CBSI3U, MO3BOJISIFOIIMX MHOTOKPATHO YBEIWYUTH MPOMYCKHYIO crocoOHOCTh Iudpossix BOCII,
O3HAaKOMJICHHE C MX TEXHUYECKHMHU XapaKTEPUCTUKaMHU, OTPAaHUYEHHUSMU U MEPCIEKTUBAMU Pa3BUTHUS
OTJICNBHBIX JIEMEHTOB MYJIBTUILICKCOPHOTO U YCHIIMTEIHLHOTO 00OPYIOBaHUS ONTUYCCKUX MU(PPOBBIX
CHCTEM CBSI3U.

3agayaMu npenogaBaHus JUCIUTUTMHBI SBIISTFOTCS:

— u3ydyeHue (U3MYECKUX MPHUHIUIIOB MOCTPOCHUS U TEOPETUYECKHUM OCHOB (DYHKIMOHHPOBAHHS

ONTUYECKUX MYJIbTUILIEKCOPOB U YCHIIUTENCH;

— TOJIy4eHHE HEOOXOIMMBIX 3HAHHWHA MO CTPYKTYPHOW OpraHU3alliy ONTHYECKUX MYJIbTUIUICKCO-

POB ¥ MHOTOBOJIHOBBIX YCUJIUTEIICH;

— HU3YYEeHHE XAPaKTEePUCTUK W CTAHJAPTOB ONTHYECKUX MYJIbTUIUIEKCOPOB K MHOTOBOJHOBBIX

YCUJIUTENICH;

— O3HAKOMJICHHE C MEPCIEKTUBAMU PA3BUTUS FJIEMEHTOB MYJIbTHUIUIEKCOPHOTO M YCHJIMTEIBHOTO
000pyI0BaHUsI MHOTOBOJHOBBIX ONMTHYECKUX ITU(PPOBBIX CUCTEM CBSI3H.

2. MECTO AUCLUUMNIINHDBI B CTPYKTYPE OOI:

JlanHast TUCIHMIUIMHA SBIISAETCS JUCHUIUIMHON 1O BBHIOOPY BapHaTHMBHOM YaCTH IMKJIA JHCIH-
wmH (b1.B.JIB.6.2).

Jlnst u3ydenust Kypca TpeOyeTcst 3HaHHe CIEAYIOMNX AUCHUIUIHH: ONTO3JIEKTPOHHbBIE H KBAHTO-
BbI€ IPUOOPBI U yCTpoiicTBa, ONTHYECKUE HANPABIISIONIHE cpeibl, OnTn4ecKkue nuppoBbie TEICKOMMY-
HHUKAIIMOHHBIE CUCTEMBI.

3. TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA OUCLUUIMIIUHDbI

[Tporecc n3yyeHust UCHUTUIMHBI HATIPABJICH Ha (JOPMUPOBAHHE CIEAYIONINX KOMITETCHITHIA:
— yYMeHHMeM coOMpaTh U aHAJIM3UPOBATh MH(OPMALUIO Ui (POPMUPOBAHMS UCXOAHBIX JAHHBIX IS
HPOCKTHPOBAHUS CPEIICTB M CeTeid CBsi3u U ux 31emenToB (I[1K-8);
— YMEHHMEM IPOBOJUTH PACUETHI MO MPOEKTY CETEeH, COOPYKEHUN U CPeiCcTB MHPOKOMMYHHUKAIIUM
B COOTBETCTBMM C TEXHMUYECKUM 3aJJaHHEM C HCIIOJIb30BAHUEM KaK CTaHJIApPTHBIX METOJO0B, IIPU-
€MOB U CpPEACTB aBTOMATHU3alMKM IPOEKTUPOBAHHUS, TAK U CAMOCTOSATEIBHO CO3/1aBa€MbIX OPUTH-
HanbHbIX ([T1K-9).
B pesynbprare uzydeHuss AUCUUIIINHBI CTYIEHT JOJIKEH:
3HATh!
— (¢u3nvecKue U TeOPETUUYECKUE OCHOBBI ONUCAHHUSI MHOT'OBOJHOBBIX ONTHUYECKHX MYJIBTHILIEKCO-
POB ¥ YCHIIUTENEH ;
— KJIacCU(UKALIMIO MHOTOBOJIHOBBIX ONTUYECKUX MYJIbTUIIIIEKCOPOB U YCUIIUTEIIEH;
— TPUHIMIBI TOCTPOSHUS U PaOOThI OJOKOB M YCTPONCTB MYJIBTUIIEKCOPHOTO M YCUIUTEIBHOTO
000pyIOBaHUSI MHOTOBOJHOBBIX ONTHUECKUX CHCTEM CBSI3U
— OCHOBBI CXEMOTEXHUKH MHOTOBOJTHOBBIX ONTHYECKUX MYJIbTHUIUIEKCOPOB U YCHIIMTENEH;
— METPOJIOTMYECKHUE MPUHIUIBI U3MEPEHUSI U CTAaHAAPTHl XapaKTEPUCTUK MHOTOBOJIHOBBIX OMNTH-
YECKUX MYJIbTUIIJIEKCOPOB M YCHIIUTENEH ;

— BBIOMpaTh CXEMOTEXHHMUYECKYIO peaM3allMi0 ONTHYECKHUX MYJbTUIIEKCOPOB U yCHUIIUTENEH
MHOT'OBOJIHOBBIX ONTHYECKUX CUCTEM M CETEU CBSI3H;

— BBINOJIHATH PacyeThl, CBA3aHHBIE C BHIOOPOM PEXUMOB pabOTHl M ONpPENEICHUEM MapaMeTpoB
ONTHUYECKUX MYJIBTUIIIIEKCOPOB U YCUIIMTEIIEH;

— IPOBOJANTH KOMIIBIOTEPHOE MOJEIMPOBAHUE U NMPOCKTUPOBAHUE ONTHYECKUX MYJIbTUILIIEKCOPOB
U YCUJINTEIIEH;

— TI0JIb30BAThCS CNIPABOYHBIMH JAHHBIMHU (UPM-TIPOU3BOAUTENEH ONTUYECKUX MYJIbTHILIEKCOPOB
Y yCWINTENEHN, IPU MPOEKTUPOBAHUN MHOTOBOJHOBBIX ONITHYECKUX CHUCTEM U CETEH CBA3M;
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BJIAJIETh.

— MCTOJaMH aHaJIM3a U pacdycTa OCHOBHBIX Q)YHKI_[I/IOH&]IBHBIX Y3JI0B OITUYCCKUX MYJIbTUIIIICKCO-
pPOB Hu yCI/IJII/ITCJICI\/JI, a TakKKC MMCThb NPCACTABJICHUC O MCTOHAX KOMHBIOTGpHOfI OIITUMMU3allU

TaKUX YCTPOUCTB;

— HaBBIKAMU pacuera, MPOSKTUPOBAHUS U KOMITBIOTEPHOTO MOJEIUPOBAHUS ONTUYECKUX MYJIbTH-
MJIEKCOPOB U YCHJIMTENIEH MHOTOBOJHOBBIX ONITHYECKUX CHUCTEM CBSI3U;
— HaBbIKaMU YTEHHS U M300pakeHUsl GYHKIIMOHATIBHBIX U CTPYKTYPHBIX CXEM MYJIbTUILUIEKCOPHO-
r0 ¥ YCUJIMTEIHLHOTO 000pY/I0BaHUS MHOT'OBOJHOBBIX ONTHYECKUX CHCTEM CBSI3U Ha OCHOBE CO-

BpPEMEHHOM 3JIEMEHTHOW 0a3bl.

4. OB bEM AUCLUMNNUHBI N BUAbl YYEBEHOWU PABOThI

OO0mast Tpy10€MKOCTh TUCIUTUTHHBI COCTABIISICT 4 3a4ETHBIX €IMHULL.
Bun yae6HOI paboTht Bcero CemecTpsl
4acoB 1 2 3 4 5 8 9
AyauTopHsle 3aHATHS (BCero) 22 2 | 20
B tom uucne:
Jlekuuu 10 2 8
JlabopatopHsie paboTs! (JIP) 8 8
Ipaxrraeckue 3ausTus (I13) 4 4
Cemunapsl (C)
Komnoxsuywmsl (K)
Kypcogoii npoekt/(paboTa) (ayauropHast Harpy3Ka)
pyaue suovl ayoumopoii pabomoi
CamocTosiTelbHasi pa6oTa (Bcero) 118 34| 84
B toMm uncae:
Kypcogotii mpoekt (pabota) (camocrosTensHas paboTa)
PacuerHo-Tpadraeckue paboThl
Pedepar
Hpyaue udvi camocmosmenvroll pabomol
IToaroToBKa K MPAKTUIECKUM 3aHATHAM (CEMHUHApaM) 16
IToaroroBka K J1a0OpaTOPHBIM paboTamM 30
[TogroroBka k 3auety 4 4
Bun artecranuu (3aueT, 9K3aMeH) 3a4 3au.
OO11ast TPYA0EMKOCTD Yac. 144 36 | 108
3auetHele Enuaniel TpynoeMKocTH 4 1 3
5. COOEPXAHUE ONCLUUMINHDI
5.1. Pa3nensl AMCUMIIMH U BUbI 3aHATHH
I -
No S g E E E E s % g § q:g dopmMupyembie
- HaumeHnoBanue pazzaena IUCHUILIAHBI % 8 & 2= § 583 [5 § g 3 KOMIIETEHIINHU
2 |SE| 8|58 25|83 (OK, TIK)
4 8 ~
1. Beenenne. Kiaccudukanuss MHOTOBOJHOBBIX 1 4 5 TIK-8, TIK-9
ONTHYECKUX MYJIbTHIIJIEKCOPOB M YCUIIUTEJICH.
2. | duznueckue NPUHIKILI TOCTPOSHUS U TEOPETH- 1 4 45 | 50 [K-8, I[1K-9
YeCKHe OCHOBBI ()yHKIIMOHHPOBAHUSI MHOTOBOJI-
HOBBIX ONTHYECKUX MYJIbTUILICKCOPOB M YCHIIH-
Tenen.
3. | CtpykTypa ¥ mapaMeTpsl MHOTOBOJIHOBBIX OITH- 2 4 4 30 |40 K-8, I1K-9
YECKUX MYJIBTHIUIEKCOPOB W YCHJIMTEIEH.
4. | CrangapTtel Ha 00OpYyJOBaHHE M KOMIIOHEHTHI 2 30 |32 K-8, I1K-9
ONTHYECKUX MYJIBTHUIIIIEKCOPOB M YCHIIUTENEH
5. | MOHUTOPUHT M TECTHPOBaHHE MYJIbTUILIEKCOP- 2 6 8 IK-8, T1IK-9
HOT'O M YCHJINTEJIFHOTO 000pYAOBaHuUS
6. | IlepcrieKTHBBI pPa3BUTHA DIIEMEHTOB MYIbTH- 2 3 5 [K-8, I1K-9
TUIEKCOPHOTO M YCHJIMTEIHEHOTO 000pYyJIOBaHHUS
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Ha OCHOBEC
OIITHYCCKUX CXEM

BOJIHOBOJJHBIX

HUHTCrpaJibHO-

BCET'O 10 |8 4 118 | 140
5.2. Conep:xanue pa3iesioB TUCUUIJIMHBI (110 JEKIMIM)
Tpyno- dopmu-

Ne HanmenoBanue pas- eM- PYCMEIC

. N ConeprxaHue pa3eioB KOCTE KOMIIE-

(uac.) TCHLUH
(OK,IIK)
8 cemectp

1. Beenmenne. Kiraccu- | [Ipenmer u 3amaun kypca. VIcTOpus pa3BUTHS MHOTOBOJTHOBBIX 1 T1K-8,
¢ukamss  mMHOTOBON- | BOCIL. Yerpoiicta BomHOBOTO yrmotHeHnss WDM  Knaccudu- IK-9
HOBBIX ONTHYECKHUX | KaI[Usl MHOTOBOJHOBBIX ONTHUYECKUX MYJIBTUILICKCOPOB U YCHIIU-

MyJBTUIIEKCOPOB U | Teneil . MUpOBOM ypOBEHb pa3BUTUS ONTUYECKOMN CBSI3U C UC-
yCHIIUTENEeH mosp30oBanueM TexHosorun WDM

2. | dusnueckue NpUH- du3nueckue MPUHIUIBI TOCTPOEHUS U TEOPETHUECKUE OCHOBEI 1 K-8,
LUITBI IOCTPOCHUS U | (DYHKIIMOHUPOBAHUSI: MHOTOBOJIHOBBIX ONITUYECKUX MYJIbTUILICK- IK-9
TEOpPETUYECKHE OC- COPOB Ha OCHOBE TOHKOILJICHOYHBIX.(pHIETPOB, PE30HATOPOB
HOBBI GYHKIIMOHNPO- | Pabdpu-Ilepo, AndpakIMOHHBIX CTPYKTYpP, MEPHOIUYECKHUX BOJI-

BaHMS MHOTOBOJTHO- HOBOJHBIX PEIICTOKAa; MHOTOBOJHOBBIX ONTHYECKUX yCHIIUTEICH
BBIX ONTHYECKUX Ha OCHOBE IPHMECHBIX BOJIOKOH, TIOJIyTTPBOXHHKOBBIX JTa3€PHBIX
MYJNBTHIDIEKCOPOB M | YCHIMOTENEH, paMaHOBCKOTO M OPHIUIIORHOBCKOTO PACCESTHUSL.
yCHUIIUTETCH. [TpuHOMIBI TOCTPOCHMS ONTHIECKUX MYJIBTHILIEKCOPOB BBO-
J1a/BBIBO/Ia KAHAJIOB, YCTPONCTB ONTHIECKOH KPOCC-KOMMYTAIIUH,
YCTPONCTB KOMICHCAITUH JUCIIEPCUH .
9 cemectp

3. | Crpykrypa u mnapa- | MyJIbTHIUIEKCOPBI M JEMYJbTUIUIEKCOPBI — YHUCIIO KaHAJIOB, IO- 2 K-8,
METphl MHOTOBOJIHO- | JIOCa IIPONYCKaHHs, : LEHTpaJbHas 4acTOTa U MeEXKaHaJbHBII IK-9
BBIX ONTUYECKUX | MHTEpPBal, M30JIALUSA U JaJbHUE NEePEeXOTHbIC MOMEXH, HEpaBHO-
MYJBTUIUIEKCOPOB U | MEPHOCTh pacHpeiesieHHus MoTeph M0 KaHajlaM; HOJISpHU3alloH-

YCUIIUTENCH. HBIE SIBIEHUS — MOJIAPU3AIIMOHHO 3aBHCUMBIC MOTEPH, MOJIpU3a-
LIMOHHO-MOJIOBasl AMCIIEPCHS; CIEKTPajbHAsI 3aBUCHMOCTh BHO-
CHMBIX NOTEPh; HAIPABICHHOCTh — OJIV)KHHE TIEPEXOAHBIC TTOME-
XH; TIOTEPH Ha OTPAKEHHE.
Onruueckue YCHINTENN - CHEKTpajbHAs 3aBHCHMOCTh U PaBHO-
MEpHOCTh KO3(duIeHTa yCWICHUS, KOA(P(OHUIMECHT YCHUICHUS
clabbIX CHUTHAJIOB M MEPEKPECTHOTO HACHIIIEHHS, BBIXOAHAS
MOIITHOCTH HAaCBIIIEHHs], ITYMOBBIE ITapaMeTPHI.

4. | Crangaptel Ha 000- | CTaHgapTHl MEXIyHapOIHOTO TEIEKOMMYHHUKAI[HOHHOTO COI03a 2 K-8,
pynoBanue u komno- | ITU Ha npuMeHeHHe TEXHOJOTHH U 00OpynoBaHusi, MexIyHa- IK-9
HEHTBl  ONTHYECKUX | POAHOM anekTpoTexHmueckoi komuccus IEC s o6opynoBaHus
MyabTHiiekcopoB u | SDH/SONET onTHueckux IU(PPOBBIX CHCTEM mepemadd. Ya-
ycunuTenei CTOTHBIM TIaH, cra”naptu3zoBaHHbli [TU-T. Pexomenmanuun

ITU-T G.mcs Ha onTH4deckue HHTepEICh A1 MHOTOKaHAJIBHBIX
cucteM B IEC 6129x misg onTHYeCKHX BOJIOKOH, HMAaCCHBHBIX H
AKTUBHBIX KOMIIOHEHT o0opynoBanus WDM.

5. | Morautopuar u Te- | Cucremsl Mmonutopuara BOCC2..CoBpeMeHHBIE CHCTEMBI MOHH- 2 K-8,
cTUpoBaHue MyJbTH- | Topunra BOJIC. IK-9
TUIEKCOPHOTO M ycH- | OCHOBHBIE METO/BI, MTapaMeTpsl U HPUOOPHI Ul TECTHPOBAHMS
JUTENIBHOTO  000pY- | CHCTEM CO CIIEKTpPalIbHBIM YIUIOTHeHHeM. [lapameTpbl curHasoB
JTIOBaHUS U KOMIIOHEHTOB. MeToJbl M3MepeHHus W KOHTpoiisi. M3mepenus

DWDM Ha npou3BoACTBE.

6. | IlepcrexTuBbl pa3Bu- | IlepcrekTuBsl ucosbp3oBannss BCM//l Ha OKOHEYHBIX CTaHIUIX 2 K-8,
THS anemenToB | BOJIC, cBsi3aHHBIE ¢ BO3MOXXHOCTSIMH WX WHTETPAIMU C MCTOY- I1K-9
MYJIBTHIDIEKCOPHOTO | HUKaMH U3IY4YEHHUS, TPHEMHUKAMH, YCHINTEIIMHI U Jp.

u YCUIIUTEIBHOTO | VIHTerpanbHble HCTOYHUKU M3JIy4€HUs - MaTpuisl U3 Y-

000pyn0BaHus Ha | COENMHUTENIEH, IyTEM COECIUHEHUS U3IyYEHUs JIa3€poB C IIOMO-

OCHOBE BOJIHOBOJ- | mipto BCM, o0beaunenus ycmmreneid 1 BCM.

HBIX  HMHTErpanbHO- | UHTerpamus BCM u ¢oronpuemunkos. HMaTerpanus ¢oTtonpu-

ONTUYECKUX CXEM €MHHUKOB Ha InP u neMynbTUIIEKCOPOB Ha OTpaXkaTeNbHBIX pe-
1IeTKax U pemeTkax NpoxojgHoro tuna. MHTerpanus aemynbTu-
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taxke InP

IUIEKCOPOB C (pOTOETEKTOPaMHU Ha OCHOBE BOJIHOBOJIOB U3 SiO; a

5.3. Pa3zgesbl AMCHUILUIMHBI M MEKIUCIUIUIMHAPHBIE CBSI3M € 00ecneYuBal0IMMU (MpeabIay -
MH) U 00ecneYnBaeMbIMU (MOCJEIYHIUMH) THCHUILINHAMHA

Ne HanmeHnoBanue obGecrieunBaronmx Ne Ne paznenoB naHHOW TUCIUILIMHBI U3 Ta0.5.1, A1 KOTOPBIX
n/m (mpenpinynmx) u o0ecTieYNBaeMbIX HE00X0INMO 3ydeHHE 00eCcTIeynBarOIUX (TIPeIbIIyIINX ) 1 obec-
(mocneAyromuX) AUCIUTUTHH MeYNBAEMBIX (TIOCIEIYIONTHX) TUCITATUIHH

12 3 [ a5 [e] 7 [ |
IpeamecTBy0MMe THCHHILITMHBI
1 | Ouro3neKTpOHHBIC M KBAHTOBBIC MPH- + + + + +
OOpEI 1 ycTpoiicTBa
2 | OnTHyeckue HAPaBISIONIIE CPEIBI + + + +
3 | IlpoekTupoBaHue, CTPOUTEIHCTBO U + + + +
skcruryatarus BOJIC
IMocieaywuue TUCHUNIHHBI
1] [ ] | | [ [
5.4. CooTBeTCTBHE KOMHeTeHHI/Iﬁ, (bopanyeMblx NpHU H3YYCHUU NUCHUIIJINHBI, 1 BUA0B
3aHATHH
Ilepeuenn Bunel 3anstuii @DopMBbI KOHTPOJIA 110 BCEM BUAAM 3aHITUH
KOMIETEHIHH J1a6 Ip. | KP/KI | CPC
I1K-8 + + + + Koncmekr. Onpoc Ha 1a00paTopHBIX paboTax.
KontpossHsle paboThl. 3a4er
I1K-9 + + + Koncnekr. Onpoc Ha 1a00paTopHBIX padoTax.
KonTtposbHble paboThl. 3a4eT

JI — nexmus, [Ip — npakTudeckue U ceMuHapckue 3ansatus, Jlab — maboparopusie padotsl, KP/KII — xyp-
coBas pabora/mpoext, CPC — camocrositenpHas paboTa cTyieHTa

6. METOAblI N ®OPMbl OPTAHU3ALMN OBYYEHUA

TexHoI0ruyu HHTEPAKTUBHOIO 00Yy4EHHUsl yU€OHBIM IIJITAHOM HE MPEAYyCMOTPEHBI

7. TABOPATOPHbIA NPAKTUKYM

Ne | Ne paznena HanmeHoBaHue 1a00paToOpHBIX paboT Tpyno- OK, IIK
1/ | JUCIUTUIH- 9 cemectp €MKOCTh
I | HEI (gac.)
1 2,3 HccrnenoBanue mapaMeTpoB U XapaKTEPHUCTHK MHOTOBOJHOBO- 4 K-8, ITK-9
IO BOJIOKOHHO-OTITUYECKOTO YCHIIUTENSI (IO BBIOOPY: npeosa-
PUMENbHO20, TUHERNO020, YCUNUMEN MOWHOCMUL)
2 2,3 HccnenoBanre ONTHYECKOTO MYJIbTHILICKCOPA HA OCHOBE 4 I1K-8, T1K-9
MacCCHBa IJIaHAPHBIX BOJIHOBOJIOB
8. MPAKTUYECKUE 3AHATUA (CEMUHAPDI)
Ne  paszpena HanMeHoBaHME NPAaKTUYECKUX 3aHATHH Tpyno- OK, IIK
1/ | AUCUUIUIH- (ceMHrHApOB) €MKOCTh
| HBI 9 cemectp (uac.)
3 Pacuer nmapameTpoB U XapaKTEPUCTUK ONTUYECKUX MYJIbTHU- 4 | TIK-8, TIK-9
TJIEKCOPOB Ha OCHOBE (hunmbTpoB Pabpu-Ileppo
9. CAMOCTOATEJNIbHAA PABOTA
Ne | Pa3nens! AMCLUIUIMHBI U3 Temartnka camoctosiTensHOM padotel | Tpymo- Komne- KoHnTpoas BbI-
n/ | Tabm. 5.1 (Oemanuzayus) eM- tennmu OK, | momuenus pado-
Il KOCThb ITK TBI
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| | (uac.) | I
8 cemcecTp
1. IIpopaboTKa TEOPETHYECKOrO MarTe- 34 IIK-8, ITK-9 | . 3auer.
1,2 puaa.
9 cemecTp
3,4,5,6 [IpopaboTka TEOpETHIECKOTO MaTe- 30 IIK-8, I1IK-9 | KontpomsHbIe
puana. paboTsl. 3auer.
2. [MoxroToBka k 1a00paToOpHBIM pado- 30 IIK-8, I1IK-9 | Jomyck k mabo-
2.3 Tam paTopHoii pabo-
TE U OTYeT.
3 IToaroToBKa K MPaKTUYECKUM 3aHS- 16 ITK-8, I[1K-9 | Ompoc Ha mpak-
THAM TUYECKHX 3sTHS-
THSIXX.
3. BrinosnHeHne KOHTPOJIBHOW paboThI 8 I1K-8, I[1K-9 | IIpoBepka KoH-
3 .Tema: TPOJILHOH pa-
1. Pacyer xapakTepuCTHK ONTHYE- OOTBI.
CKHX MYJIbTHILICKCOPOB Ha OCHOBE
HHTEPPEPEHITOHHBIX (PHIBTPOB.
1-7 TToaroroBka u cada 3adyera 4 IIK-8, I[IK-9 | Cpaua 3agera

10. MIPUMEPHAA TEMATUKA KYPCOBbIX NMPOEKTOB (PABOT)

KypcoBbie npoekTsl (paboThl) yueOHBIM IIAHOM HE MPEAYCMOTPEHBI

11. PEATUHIOBASA CUCTEMA N1 OLLEHKW YCNEBAEMOCTU CTYOEHTOB

He npemycmotpena.

12. YYHEBHO-METOANYECKOE U UH®OPMALIMOHHOE OBECMNEYEHUE
ANCLUUNJINHDI:

12.1.0cHoBHas InTepaTypa

1.

[apanrosuu C. H., loBonbHOB E. A., Mupropoa B. I'. u Ky3sneuos B. B. MynbsTumnnexkcoptoe
U YCWINTENbHOE 000PYAOBaHWE MHOTOBOJIHOBBIX ONTHYECKHUX CHUCTEM Iepenauu: ydeOHoe mo-
cooume. - Tomck: TYCVYP, 2016. — 156 c. [OnexTponnslii  pecypc]. URL
http://edu.tusur.ru/training/publications/6022.  (nata obparmienus 14.01.2017)

12.2. lonoiHuTeIbHAS JTUTEPATYPa

2.

3.

4.

5.

3acnaBckuil K.E. BolokOHHO-ONITHYECKHE CUCTEMBI IT€PEady CO CIIEKTPAIbHBIM YIUIOTHEHUEM:
VYuebnoe mocobue s By30B. - HoBocubupck: Cubl'YTH, 2005. — 136 c. (20)

Cnenos H.H. CoBpeMeHHbIE TEXHOJOTHMU LHUPPOBBIX ONTOBOJIOKOHHBIX ceTeil cBsizu (ATM,
PDH, SDH, SONET u WDM. - M.: Paauo u cBs3b, 2003. - 468 c.: (40).
Bonokxonno-ontuueckue cucremsl cBsizu: [lep. ¢ anrn./ P. ®puman ; pexa. nep. H. H. Cnenos. -
3-¢ u3., jgor.. - M.: Texuocdepa, 2003. - 447 c. (2)

®puman P. BonokonHo-ontudeckue cucteMsl cBsizu: Ilep. ¢ anrn./ - M.: Texnocdepa, 2006. —
495 c. (14)

12.3 YueOHO-MeTOAMYECKHE MOCOOUS M TPOrPAMMHOE 00ecTiedeHHe

12.3.1 O6s13aTenbHbIEe y4eOHO-MeTOANYECKHE 10COOH

6.

[Mapanrosuu C.H. MynbTUIIIEKCOPHOE U YCHUIIUTEIBHOE 000PYI0BaHNE MHOTOBOJIHOBBIX OMTH-
YEeCKUX CHCTeM CBs3M. KoMmmbroTepHbIH 1ab0paTOpHBIN MpakTHKyM: y4eO. MeToX. mocodue. -
Tomck : TYCYP, 2016 - 158 c¢.  [Onextponnsii  pecypc]. URL:
http://edu.tusur.ru/training/publications/6021. (mata oopamenus 14.01.2017)

[apanrosuu C.H. MynabTUIIIEKCOPHOE U YCHUIIUTEIBHOE 000PYI0BaHUE MHOTOBOJIHOBBIX OMTH-
YECKUX CHCTEM CBS3M: YUeOHO-METOJIMYeCKOe MMocodue Mo OpraHu3alMi CaMOCTOSTENIbHON pa-
00ThI cTyieHTOB HanpasieHus: noarotoBku 11.03.02 « 1 HPpOKOMMYHUKALMOHHBIE TEXHOJIOTHH U
cucreMbl cBsa3u». - Tomck : TYCVYP, 2016 — 55 c. [DnextponHnsiii pecypc]. URL
http://edu.tusur.ru/training/publications/6020. (mata obpamenus 14.01.2017)
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http://edu.tusur.ru/training/publications/6022.
http://edu.tusur.ru/training/publications/6020.

8. Iapanropuu C.H. MynbTHIUIEKCOPHOE M YCHIIMTEIBHOE 000pYAOBaHHUE MHOTOBOJIHOBBIX BO-
JIOKOHHO-ONITUYECKUX CHUCTEM Iepeauun: yued. MeTo . mocodue i CTYACHTOB 3a0YHON (hOPMBI
oOydenust . — Tomck : ToMmck. Toc. YH-T cHCTeM yIp. U pamuodnektponuku, 2011. — 92 c. .
[DnexTponnsiit pecype]. URL_http://edu.tusur.ru/training/publications/285  (mata oGpariie-
uus 14.01.2017) (yueOHO-METOIUUIECKOE TOCOOHE 0 MPAKTUYECKUM 3aHATHIM)

12.3.2 YuyeOHO-MeTOAMYECKHE TOCOOUS /Il JIUI C OTPAHNYEHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI
Y4eOHO-MeTOIMYECKHE MaTePHAIIbI JIJIsl CAMOCTOSITEIILHOM M ayTMTOPHOM pabOThl 00yJaIOIINXCS
W3 YUCJIa UHBAIHJIOB MPEOCTABISIOTCS B (hOpMax, aqaNTHPOBAHHBIX K OTPAHUYCHUSIM HX 3JJOPOBBS
BOCHPHUATHS HH(OPMAITUH.
JI1st JIMIL ¢ HAPYIIEHUsIMU 3PeHUst:
- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;
- B IICYaTHOM OopMe YBEITUICHHBIM MIPHUPTOM.
JI1st JId1L ¢ HAPYIIEHUsIMH cJIyXa:
- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;
- B IIEYATHOH (opme.
JIJist JiM1L ¢ HAPYIIEHUSIMU OMOPHO-IBUTATEILHOTO annapara;
- B (hOpMeE AIIEKTPOHHOTO JJOKYMEHTA,;
- B [I€YaTHOM opme.

12.4 ba3bl 1aHHBIX, HHGOPMALMOHHO-CIIPABOYHbIE, IOMCKOBbIE CHCTEMBbI H TpedyeMoe Nmpo-
rpaMMHoe obecrieyeHue

1. Springer Journals — mOJHOTEKCTOBas KOJUIGKIUS SJICKTPOHHBIX JKYPHAJIOB H3aTEeIbCTBA
Springer. [DnexTponnsiii pecypc]. URL: http://link.springer.com/

2. OOpa3zoBaTenbHbIN MOpTan B cBOOOJHOM foctyme: «Du3nka, XUMHsI, MaTeMaThKa CTyJIeHTaM U
mkoabHuKaM. OOpasoBarenbHbiii  poekT A.H. Bapruna». [Dnexkrponusiii pecypc]. URL
http://www.ph4s.ru/; (nara oopamenus 14.01.2017)

3. Hayunmas osnektponHas Oubnmmoreka eLIBRARY.RU. [Onekrponnsiii pecypc]. URL
http://elibrary.ru/defaultx.asp; (nara oopamenus 14.01.2017)

4. VYuupepcurerckas uH(popmanmoHHass cucrema Poccus. [Dnextponnsiii  pecype]. URL:
http://uisrussia.msu.ru/is4/-main.jsp; (nara oopaimenus 14.01.2017)

13 MATEPUAJTIBHO-TEXHUYECKOE OBECINEYEHVE OUCUUMITIUHDBI
13.1 O6mue TpedoBaHUA K MATEPHAIbHO-TEXHMYECKOMY 00eCredeHNI0 U CIMIIHHbI

Jlia ipoBeieHUS 3aHATHH JIEKIMOHHOTO THIA, TPYNIOBBLIX M MHAUBHAYAJIBHBIX KOHCYJIbTA-
LM, TEKYIIero KOHTPOJISI M MPOMEKYTOYHOI aTTecTAMM HUCIOIb3yeTcsl yueOHast ayAuTopus, ¢ KO-
JUYECTBOM TOCAIOYHBIX MECT HE MeHee 22-24, 00opyaoBaHHasl IOCKOW U CTaHAapTHOM yueOHOI MeOe-
7b10. VIMEIoTCs HarsiAHbIe MocoOus B BUE IPE3EHTAIMH M0 JEKIIMOHHBIM pa3jieiaM JUCLIUIUIUHBL

Jlig mpoBeieHNs JIaDOPATOPHBIX 3aHATHI HCIIOJIBb3yeTCsl Y4eOHO-MCCIe10BaTENbCKasi BBIYUCIIN-
TenbHas JabopaTtopus, pacnojioxkeHHas 1o aapecy 634034, Tomckas obnacts, r. Tomck, Bepmunnuna
yiuna, 1. 74, 3 atax, ayn. 3336. CocraB 000pyI0BaHUS:
VYuebnas mebenb; Jkpan ¢ anekrpornpuBogoM DRAPER BARONET — 1 mir.; MynsTumenuitaslii mpo-
extop TOSHIBA — 1 wr.; Komnstoreps! kiacca He Huxke Intel Pentium G3220 (3.0GHz/4Mb)/4GB
RAM/ 500GB ¢ mmpokononocHsIM aoctynoM B Internet,— 12 m.; Mcnonp3yercs: TUIIEH3MOHHOE TIPO-
rpaMMHOe obecrieueHue, naketol Bepcuen He Hike: Microsoft Windows XP Professional with SP3;
Visual Studio 2008 EE with SP1; Microsoft Office Visio 2010; Microsoft SQL-Server 2005; Matlab
V6.5

s caMoCTOsITeIbHOM PadoThbl HCHOJB3yeTCsl ydueOHas ayauTopus (KOMITBIOTEPHBIA Kiacc),
pacnoiioxkenHas o azapecy 634034, Tomckas oOnmacth, T. Tomck, Bepmuauna ymuna, a. 74, 3 stax,
ayn.333b. CocTtaB 000pynoBaHUS:
YueOnas me6enb; Kommbroreps! kiacca He Hke [ID9BM INTEL Celeron D336 2.8IT1. - 12 mwr.;
Kommerorepsr noakmouensl kK cetu MHTEPHET u obGecnieunBaioT 10CTyn B 3JEKTPOHHYIO MHGOpMa-
LIMOHHO-00Pa30BaTEIbHYIO CPEYy YHUBEPCHUTETA.
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http://edu.tusur.ru/training/publications/285
http://www.springerlink.com/
http://link.springer.com/
http://www.ph4s.ru/
http://elibrary.ru/defaultx.asp
http://uisrussia.msu.ru/is4/-main.jsp

13.2 MartepuajibHO-TEXHHYECKOe O0ecneyeHHe TUCHHUIUVIMHBI ISl JHUI ¢ OTPAaHUYEHHBIMH BO3-
MOZKHOCTSIMH 3/10POBbS

OcBoenne muctumuiuHbl guramu ¢ OB3 ocymiecTBiseTcs ¢ MCMOIB30BAaHUEM CPEIICTB OOyUEHUS
OOILIETO U CIEUAILHOTO HA3HAYECHUS.

[Ipn oOyueHUM CTYACHTOB ¢ HAPYLIEHHSIMH CJIyXa IPEIyCMOTPEHO MCIIOJIb30BaHUE 3BYKOYCHIIH-
BAaIOILIEH ammaparypbl, MyJbTUMEAUMHBIX CPEICTB U APYrUX TEXHUYECKUX CPEICTB IpHEeMa-Tieperadyn
yaeOHOM MHPOPMAIMH B JOCTYIHBIX (JopMax JJisl CTYICHTOB C HAPYIMICHUSMH CTyXa, MOOWJIBHOHN CHUCTe-
MBI O0Y4EHUS ISl CTYJACHTOB C MHBAJIMIHOCTBIO, IOPTATHBHON WHIYKIIHOHHON CUCTEMBL. Y4eOHas ayu-
TOpUS, B KOTOPOH 00Y4arOTCsl CTYJEHTBI C HapyIICHHEM CITyXa, 000py/0BaHa KOMITBIOTEPHON TEXHUKOM,
ayJIMOTEXHUKOM, BUJICOTEXHUKOM, AIEKTPOHHOM JIOCKOM, MYJIbTUMEIUITHON CHCTEMOA.

[Ipu 0OyyeHHU CTYAECHTOB ¢ HAPYIIEHUSIMH 3PEHMSAIMH TIPETYCMOTPEHO MCIIOIb30BaHHUE B JICKIIU-
OHHBIX U Y4EOHBIX ayJUTOPUAX BO3MOKHOCTU MPOCMOTPA yIAIEHHBIX OOBEKTOB (HAIIpUMeEp, TEKCTa Ha
JIOCKE WJIH ciaiija Ha SKpaHe) [IPYU IOMOIIM BUJEOYBEIMYUTEIEH AJIs yIaI€HHOTO IIPOCMOTpa.

[Tpn oOy4eHHMH CTYIEHTOB ¢ HAPYIIEHUSIMH OMOPHO-IBHIATEJILHOTO ANINAPaTAa HCIIOIb3YIOTCS
albTePHATUBHBIC YCTPOICTBA BBOAA MH(OPMAIMU M JPyrHe TEXHUYECKHE CPEACTBa IMpHeMa-Tiepenadn
y4eOHOW MH(pOpMaLMK B AOCTYNHBIX (hOpMax Ui CTYISHTOB C HapyHICHHSIMH OINOPHO-IBUTaTEIbHOTO
armapara, MOOMIIBHOM CHCTEMbI 00YYEHHsI JJIS1 JTFOJIEH ¢ MHBAJIMTHOCTBHIO.

14 ®OHA OLLIEHOYHbIX CPEACTB U METOOUYECKUE PEKOMEHAALIUU MO
OPIrAHU3ALUNN UIYHEHUA ANCUUNTIUHDbI

14.1 OcHoBHbBIe TPeOOBaHUSA K (DOHY OLICHOYHBIX CPEICTB U METOAHYECKHE PEKOMEHIANNH

@®oH/1 OIICHOYHBIX CPEJCTB M THIIOBBIE KOHTPOJIbHBIC 3aJaHHsI, HCIIOJIB3yEeMBbIE JUIsl OLIEHKU chop-
MHUPOBAHHOCTH U OCBOCHHS 3aKPEIUICHHBIX 3a JUCLMIUIMHOW KOMIIETEHLIUI IIPU ITPOBEJECHUH TEKYILEH,
IIPOMEXKYTOUHOM aTTeCTalH 110 AUCLUUIUIMHE IPUBEIEH B IPUIIOKEHUHU K pabouell mporpamme.

14.2 TpeGoBanusi K (POHAY OLEHOYHBIX CPEICTB JIsl JIUI ¢ OTPAHMYCHHBIMHU BO3MOKHOCTAMM
310POBbSI

JlJis CTYIE€HTOB C OTpaHUYEHHBIMH BO3MOKHOCTSIMH 37I0POBbSI IIPEIYCMOTPEHBI JOMOJIHUTEIbHBIC
OIICHOYHBIE CPEJICTBA, IEPEUCHb KOTOPBIX YKa3aH B TaOIUIIE.

Tabauna 14 — I_IOHO.]IHI/ITCJIBHBIC CpeacTBa ONCHUBAHUA TJIAA CTYACHTOB ¢ UHBAJIMIHOCTHIO

(I)OpMI)I KOHTPOJA U OLHCHKHA

Karteropuu cryaenron
pe3yabTaTOB 00yUeHHs

Buasbi 10M0THUTETLHBIX OIIEHOYHBIX CPEICTB

C HapymeHusIMH ciiyxa

TCCTBI, INHUCHbMCHHBIC CaMOCTOATCIIBHBIC paGOTBI,
BOIPOCHI K 3a49€TY, KOHTPOJIbHbIC pa6OTBI

[IpenmyiiecTBEHHO MUCbMEHHAS
IpoBepKa

C HapymeHusMu 3pe-
HUS

CobecenoBanue 10 BOIPOCAM K 3a4eTy, OIPOC 10
TepMUHAM

[Ipenmy1iecTBEHHO yCcTHAs TPO-
BepKa (MHIMBUAYAIBHO)

C HapyIIeHUsIMH OIIOp-
HO-JIBUTATEIHHOTO af-
napara

Pemenne AUCTAHIIUOHHBIX TECTOB, KOHTPOJILHBIC
paGOTLI, IIMCBbMCHHBIC CaAMOCTOSATCIIBHBIC pa6OTBI,
BOIIPOCHI K 3a4€CTYy

IIpeumy1iiecTBEHHO JUCTAaHIIMOH-
HBIMU METOJIaMU

C orpaHUYEHUSIMU TI0
0O0IIEeMETUITMHCKIM
MOKa3aHUAM

TecTbl, MUCEMEHHBIE CAMOCTOSTENbHBIE PAOOTEHI,
BOMPOCHI K 3a4€Ty, KOHTPOJIbHbIE paboThI, YCT-
HBIE OTBETHI

IpenMyIIecTBEHHO MPOBEpPKa
METOJITaMH, UCXOJISl U3 COCTOSHHUS
00yJaroIIerocss Ha MOMEHT IPO-
BEPKH

14.3 MeToanuyecKkue PEKOMEHAAIUHA 110 OMCHOYHBIM CpeACTBaM AJIs JIMIl ¢ OrPaHUYCHHBIMHA BO3-
MOKHOCTHMMU 310POBbS

st ctynentoB ¢ OB3 npenycmarpuBaeTcst qoctymHas ¢popMa MpeIoCTaBICHUS 3aaHUi OI[EHOY-

HBIX CPEACTB, 4 UMCHHO:

B IeYaTHOM Gopme;

B [I€YaTHOH (popMe C yBEIHMUEHHBIM HIPUPTOM;
B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

METOJIOM YTEHHS ACCUCTEHTOM 3aJlaHus BCIyX;
IIPEIOCTABIIEHUE 3aJaHMsI C UCIIOJIb30BAHUEM CYPAOIEPEBOA.
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CryneHraM ¢ MHBAIMAHOCTBIO YBEIMYMBACTCS BPEMs HA MOJATOTOBKY OTBETOB HA KOHTPOJIBHBIC
BOMpoOcChl. /i TakuxX CTYJEHTOB IpeaycMaTpuBaeTcs JOCTYyMHas ¢opMa NpeAoCTaBICHHs OTBETOB Ha
3a/1aHks, @ UMEHHO:

MMCbMEHHO Ha Oymare;
Ha0Op OTBETOB HA KOMITBIOTEPE;
Ha0Op OTBETOB C UCIIOJIb30BAaHUEM YCIYT aCCUCTEHTA;
® [IpPE/ICTaBICHUE OTBETOB YCTHO.
[Ipouenypa oueHUBaHUS PE3YyIbTaTOB OOYyYCHHS MHBAIUAOB IO TUCHUIUIMHE MPEIyCMaTPUBACT
npepocTaBieHne HHpopMau B GopMax, aJaiTHPOBAHHBIX K OTPAHUYCHHSM UX 3/I0POBbS U BOCIIPHUSI-
TUs HH(pOpMaIIn:

JIist JIM1L ¢ HAPYIIEHUSIMU 3PEeHUsl:
- B (hOpMe AIEKTPOHHOTO JJOKYMEHTA;
- B IICUaTHOH (OpMe yBETUUCHHBIM IPH(PTOM.
JIst Jid1L ¢ HAPYIIEHUsIMU cJIyXa:
- B (hOpMe AIEKTPOHHOTO JJOKYMEHTA,;
- B [1IeUaTHOM opme.
JlJ1s1 M1 ¢ HAPYIIEHUsSIMA OTIOPHO-IBUTATEILHOTO aNIapara:
- B (hopMe IIEKTPOHHOTO JOKYMEHTA;
- B IIEYAaTHOH (opme.
[Tpu HEOOXOMUMOCTH 711 OOYYAIOIINXCS ¢ HHBATMAHOCTRIO MPOIICIypa OIECHUBAHUS PE3YJIbTATOB 00Y-
YCHHUSI MOXET IPOBOJIUTHCS B HECKOJIBKO ATAIOB.
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INPUJIOXKEHHUE 1

MHHHUCTEPCTBO OBPA30OBAHWS 1 HAYKH POCCUMCKOM ®EJIEPALIMA
denepanbHOE rOCYAAPCTBEHHOE OFOJKETHOE 00Pa30BaTEIbHOE YUPESIKICHUE
BBICIIIETO 00pa30BaHuUs

«TOMCKHI I'OCYJJAPCTBEHHBIA YHUBEPCUTET CUCTEM YIIPABJIEHUS
N PAAUODIJIIEKTPOHUKMN» (TYCYP)

YTBEPXKJIAIO
IIpopexTop mo y4yedoHoii padorte
ILE. Tposin
« » 2017 r.

®OHJI OHIEHOYHBIX CPEJICTB 10 YYEBHOM JUCHUIIJINHE
«MVYJIBTUIIVIEKCOPHOE U YCUJIMTEJIBHOE OBOPYJTOBAHHUE MHO-
I'OBOJIHOBBIX OIITUYECKHUX CUCTEM CBA3N»

YpoBeHb OCHOBHOI 00pa30BaTeJIbHOM MPOrpaMMBbI OakajaBpuar

Hanpasaenue noaroroBku 11.03.02  MH)OKOMMYHHUKAIIMOHHBIC TEXHOJIOTHU M CHCTEMbI CBSI3U

[poduar OnTHUYECKHUE CUCTEMBI U CETH CBSI3U

®opma o0yueHust 3a04Has

dakyabTeT 3aounblii 1 BeuepHuit (3uBd)

Kadenpa CrepxBbicOkOYacCTOTHOU U KBaHTOBOM paanorexHuku (CBUuKP)

Kypc45  Cemectp 89

Yueonblii niian Hagopa 2012 roaa u mocJaeayrmmx Jet
Paspaborumk:

3aB. kad. CBY u KP Ilapanrosuu C.H.

3auer ceMecTp dAud. 3auer 9 ceMecTp

Tomck 2017
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1 Bgenenue

®onp oneHoUHBIX cpeacTB (POC) sBseTCS MPUIOKEHHEM K paboueii mporpaMme TUCIUIUIHHBI « MyJIbTHITIIEKCOPHOE

YCUIIUTCIIBHOC 060pyHOBaHI/IC MHOTOBOJTHOBBIX OINITUYECKUX CUCTEM CBA3H» U IPEACTABIIACT coboi COBOKYITHOCTH KOH-

TPOJIbHO-U3MCPUTECIIbHBIX MaTCPUAIOB (KOHTpOJ’ILHLIe paGOTLI, TCCThI U ,Hp) 1 METOAOB X MCIOJb30BaHUsA, NPCAHA3HAYCH-

HBIX JUTS U3MEPEHUS YPOBHS TOCTHXKCHUS CTY/ICHTOM YCTaHOBIICHHBIX PE3YJIbTaTOB O0yUYCHHS.
OOC 1o TUCHUIIIMHE HCIIOJB3YETCsl MPU MPOBECHUH TEKYIIET0 KOHTPOJIS YCIIeBaeMOCTH (KOHTPOJIbHBIE TOUKU) U
MIPOMEXYTOUYHOM aTTeCTalluu (3a4eT) CTYACHTOB.
[epeyeHb 3aKpEIICHHBIX 32 TUCIUIUTMHOW KOMITETCHIIUI MpUBEIcH B Tabmwuie 1.

Tadoanna 1 — Iepevens 3aKkpeniieHHbIX 32 TUCHUIJIHHON KOMIETEeHINH

Kog DopMyJHPOBKA KOMIIETCHIHMH Jranbl GopMUPOBAHUS KOMIIETEHIIUH
I1K-8 YMEHHUE cOOMpPATh ¥ aHAIN3UPOBATh 3HATh!:
nHpOpMannio a1 GopMUpOBAHHS — TPUHLHINBI X METOABI CIIEKTPAJIBHOIO YIIOTHEHUSA KaHa-
HMCXOJHBIX JAHHBIX IS IPOEKTUPO- JIOB B MHOTOBOJIHOBBIX ONITUYECKUX CUCTEMA CBS3H,
BAHMUA CPENCTB U CETEU CBA3U U UX yMeTh:
SJICMCHTOB — BBIOHPATh CXEMOTEXHUYECKYIO PEaTM3alii0 MHOTOBOIHO-
BBIX OIITHYCCKHUX CHCTEM M CETEH CBSI3H;
— TOJIb30BAThCA CIIPaBOYHBIMU JIaHHBIMU ¢bupm-
MIPOU3BOJUTENEH ONTUYECKUX MYJIbTUIUIEKCOPOB U yCH-
JUTENeH, MPU MPOEKTUPOBAHUM MHOTOBOJIHOBBIX ONTHYE-
CKUX CHCTEM U CeTeU CBsI3U;
BJIAJIETh.
— HaBbIKAMH YTCHHUSI U HM300paXCHUS (PYHKIUOHAIBHBIX U
CTPYKTYPHBIX CXEM MHOTOBOJIHOBBIX ONTHYECKUX CUCTEM
CBSI3M Ha OCHOBE COBPEMEHHOI IEMEHTHOI 0a3bl.
I1K-9 YMEHUE POBOJUTH PACUYETHI 10 IIPO- | 3HATH:
€KTy CeTeH, COOPYKEHUHN U CPEACTB — OCHOBBI OpraHU3allM¥ U TIapaMeTPbl MHOI'OBOJIHOBBIX OII-
WHPOKOMMYHHUKAITIHA B COOTBET- TUYECKUX CUCTEM CBSI3H;
CTBHH C TCXHUYICCKUM 3aJlaHUEM C — CTaHJapThl Ha CHUCTCMBI, 060py[[OBaHI/Ie U KOMIIOHECHTBI
HCIOJIb30BAHUCM KaK CTaHAapTHBIX BOJIHOBOI'O YIUIOTHEHUS,
METOJ0B, IPUEMOB U CPEACTB aBTO- yMeTh:
MaTH3alHuu IPOCKTUPOBAHMS, TaK U — BBINOJHATh PAacyeThl, CBA3AHHBIC C OIPEICIICHUEM Mapa-
CaMOCTOATENBHO CO31aBACMBIX OpH- METPOB aKTUBHOTO U MTACCUBHOTO 000PYI0BaHUS;
TMHAJIbHBIX BJIA/ICTh!
— METOJJaMH OIICHKHA XapaKTePHCTUK OCHOBHBIX (DYHKIIHO-
HAIIBHBIX Y3JI0B (ONTHYECKUX MYJIbTHIDICKCOPOB M YCHIIH-
Tenel) , a Takke UMETh IPEACTABICHHE O METONAX KOM-
MBIOTEPHON ONTUMU3ALMH TAKUX YCTPOUCTB;
— HaBBIKAMM pacyera, MPOEKTUPOBAHUS U KOMIIBIOTEPHOTO
MOJICJINPOBAHUS ONTUYECKUX MYJIBTUIUIEKCOPOB U YCUIH-
TeJIeil MHOTOBOJHOBBIX ONTHYECKUX CHUCTEM CBSI3H,

2 Peaauzaunusi KoMneTeHIuii

2.1 Komnerenuus K-8

IIK-8: ymenue codupaTh 1 aHaIu3upoBaTh HHGOPMALKIO 1715 GOPMUPOBAHUS HCXOTHBIX AAHHBIX JIJI5 MPOEKT H-
POBaHMS CPEJCTB M CeTeil CBA3M M UX YJI€EMEHTOB.

st opMHUpOBaHUST KOMIIETEHIIMH HEOOX0IMMO OCYILECTBUTD Psifl ITAIIOB.

Orarel GOPMUPOBAHKS KOMIIETEHIIMH, TPUMEHSIEMBIE JIJIsl TOTO BUJIbI 3aHATHI, U UCIIOIb3YEMbIE CPE/ICTBA OLEHUBAHMS
IIpeCTaBJICHbI B TabmuIe 2.

Tadanua 2 - Itansl GopMHUPOBAHUS KOMIIETEHIIMH M MCII0JIb3yeMble CPeICTBA OLeHNBAHMS

CocraB 3Harnb Ymern Baanern
— BBIOMPAaTh CXEMOTEXHHMYECKYIO |- pappikaMy YTeHHS M H300-
— IPUHOWINBI M METOABl CIIEK- peajim3aiiui0  MHOT'OBOJIHOBBIX paxeHus (byHKL[I/IOHaJ'H:HBIX
Co)]ep- TPaJIbHOTO YIUIOTHCHHUS KaHa- ONTHYECKUX CHCTEM M CeTeH U CTPYKTYPHBIX CXE€M MHO-
KaHue JIOB B MHOTI'OBOJIHOBBIX OIITH- CBSI3U; TOBOJIHOBBIX  OIITUYECKHUX
jTamnos YECKHUX CUCTEMA CBS3HU, — TII0JIb30BATBHCS  CIPABOYHBIMHU CUCTEM CBSA3M Ha OCHOBE
JIaHHBIMU tbupm- COBPEMEHHOM 3JIeMEHTHOU

MPOU3BOJUTENIEH ONTHYECKUX 0a3bl
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MYJIbTUIUICKCOPOB U YCHUIIUTC-
MPOCKTUPOBAHUN
MHOI'OBOJIHOBBIX  OIITHYCCKHUX

nei, 1npu

CHCTEM U CETEH CBS3U

o Jlekuuu o Jlekuuu o Jlekuu
Bunnbt e JlabopaTopHBIC 3aHATHA. e JlabopaTopHBIC 3aHATHA. o JlabopaTopHbIe 3aHATHS.
3aHATHI e [IpakTryeckue 3aHATUS o [IpakTryeckue 3aHATUS o [IpakTHUyeCKUE 3aHATUSL

e CamocrosTenpHas padoTa. e CamocTosTenpHas padoTa. o CamocTosTenpHas pabora.
Hcnonn- ¢ Koncnexr e KonTponsHas pabora * gaumTa #a00paTopHoii pa-
3yeMble e YCTHBII OTBET ¢ OopmieHne OTICTHOCTH U ol .
cpeacrBa | e KonrponbHas pabora 3aImTa 1a00paTOPHBIX PadoT; ° OTg T 110 nabopatopHoi
OLICHH- e 3ager e KoHcnekT camocTosTeNbHON R g:q(e):e
BaHHA paboTHI.

OGHII/IG XapaKTCPpUCTHUKU MoKa3aTejeH u KPUTCPUECB OLICHMBAHUA KOMIIECTCHI MU HAa BCEX dTallax MpUBCACHLI B Ta6n1/1ue 3.

TaﬁJmua 3- Oﬁume XAPaKTCPUCTUKH nokasareJjiei u KPpUTEPHEB OLICHUBAHUS KOMIICTCHIMHU 110 dTallaM

Iloka3zarenu
3HaTh Ymers Baagers
U KPpUTEPUH
ObnanaeT GakTUUICCKH- Ob6namaeT quana3oHoOM
Otanuno MU U TEOPETHYECKHMH 3Ha- | NPAKTHYECKUX YMEHU, TpeOy- Kontpomaupyer paboty,
(BbICOKHIi ypoO- HUSIMU B IIpejieNax u3ydae- €MBIX JUIS Pa3BUTHS TBOP- MPOBOJIUT OLICHKY, COBEPIICH-
BEeHb) MoOH 00J1aCTH C TOHUMAaHU- YECKUX pellleHnH, abcTparupo- | CTBYET AeHCTBUS pabOTHI
€M T'paHuIl IPUMEHUMOCTH BaHMS MPoOIEM
Beper 0TBETCTBEHHOCTS 32
OO0nagaeTr quana3oHOM
3HaeT (aKThl, TPUHIHI- . 3aBeplIIeHNE 3a/1a4 B HC-
Xopomio MPaKTHIECKUX YMCHHUH, TpeOy-
. IIBI, ITPOIIECCHI, OOIIHE TO- CJICIOBAHUH, TIpHCHIOCca0IIH-
(6a3oBblii ypo- €MBIX JUTS PeIIeHHUs ompeie-
HATHSA B IIPEAeTax n3ydae- BaeT CBOE MOBEACHHUE K 00CTO-
BeHb) . JICHHBIX TIPOOJIEM B 001aCTH
MoH obnacTH ATENBCTBAM B PEIICHUH IPO-
HCCIIEOBaHUS
Omem
Ynanosaersopu- O0J1a1aeT OCHOBHBEIMH
Obnanmaet 6a30BEIMH PaGoraer npu mpssmom
TeJbHO (Topo- YMEHUAMH, TpeOyEeMBbIMH IS
. 00IIMMH 3HAHUAMU HaOIIOAEHUN
rOBBIi YPOBEHD) BBITIOJTHEHHS TIPOCTHIX 3a/1a4

DopMmynupoBKa MMOKa3zaTeNel 1 KPUTEPHEB OLIEHUBAaHMA JaHHOW KOMIIETEHIIMY IIpUBE/ieHa B Tabmuie 4.

Taﬁ.lmua 4 —Tloka3areiau u KPUTEPUH OCHUBAHUSA KOMIIETCHIIUA HA dTanax

Iloxka3are-
JIA M KpHUTe-
puu

3HarnL

YmMmernb

Baagernb

OTtiuvHo /
3a4TEHO

(90-100

0a/1710B)

3HaeT NPUHIIIBI U Me-
TOJIBbI CIIEKTPAIILHOTO
YIJIOTHEHHS] KaHaJIOB B
MHOT'OBOJIHOBBIX ONTHYE-
CKHX CHCTEMa CBSI3H.

YMeeT cBOOOIHO BEIOH-
paTh CXeMOTEXHUYECKYIO pea-
JIM3ALMI0 MHOTOBOJIHOBBIX OII-
THUYCCKUX CUCTEM CBJI3U U
MOJIb30BATHCS CPABOYHBIMHU
JAaHHBIMH (HUPM- TIPOU3BOIH-
TeJIeH PU UX MPOSKTUPOBA-
HUU.

Bilaneetr HaBbIKaMU YTEHUS
1 U300pakeHus PyHKIIMHAIIb-
HBIX U CTPYKTYPHBIX CXeM
MHOT'OBOJIHOBBIX ONTHYECKUX
CHCTEM CBSI3M Ha OCHOBE CO-
BPEMEHHOM 3JIEMEHTHOH 0a3bl

Xopomuo /
3a4YTEHO

(70-89

0aJ1710B)

Hmeer MpeACTaBJICHUC
O IDpUHLIIAX U METOoAaxX
CHEKTPAJIbHOT'O YIJIOTHE-
HHWA KaHAJIOB B MHOI'OBOJI-
HOBBIX OIITHYCCKUX CHCTC-
Ma CBA3H..

CaMoCTOSITEeTEHO BEIOUPATH
CXEMOTEXHUYECKYIO peann3a-
L0 MHOTOBOJIHOBBIX OITHYE-
CKHX CHCTEM CBSI3H M I10JIb-
30BaThCsI CIIPABOYHBIMU JIaH-
HBIMH (HUPM- IPOU3BOIUTEINCH
MIPH X TPOCKTUPOBAHHH.

Brnaneer ocHOBHBIMHU 4Te-
HUSL 1 1300pakeHus QyHKIIH-
HaJIbHBIX U CTPYKTYPHBIX CXEM
MHOTOBOJIHOBBIX ONITHYECKHX
CHCTEM CBSI3H Ha OCHOBE CO-
BPEMEHHOH 3JIeMEHTHOH 0a3bl
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Haert onpeneneHus [TokaspiBaeT HemoHOE, HEe- JleMOHCTpHpYeT HEMOJHOE,
OCHOBHBIX NPUHIIIOB U JIOCTaTOYHOE YMEHHUE BHIOU- HEJIOCTaTOYHOE BJIafieHUE YTe-
Ynosie- METOJIOB CIIEKTPAILHOIO paTh CXeMOTEXHHYECKYIO pea- HUSL ¥ 1300pakeHus QyHKIIH-
TBOPUTEJIBHO YIUIOTHEHUSI KaHAJIOB B JIM3aIII0 MHOTOBOJIHOBBIX OTI- HaIIbHBIX U CTPYKTYPHBIX CXEM
/ 3auTeHo MHOTOBOJIHOBBIX OTITHYE- THYECKHUX CHUCTEM CBS3H U MHOTOBOJIHOBBIX ONITHYECKUX
(60-69 CKHMX CHCTEMA CBS3H. I10JIb30BATHCS CIIPABOYHBIMHU CHUCTEM CBSI3U Ha OCHOBE CO-
0an10B) JaHHBIMH (HPM- TIPOU3BOIH- BpPEMEHHOH 3JIeMEHTHON 0a3bl
TeJeH pU UX NPOEKTUPOBA-
HUH..
Nmeer cymecTBeHHbIE [Toka3bIBaeT OTCYTCTBUE
N JIeMOHCTpHpYET OTCYT-
MIPOOEITBI I OTCYTCTBHUE YMEHHH CXEMOTEXHHUYECKYIO
Heynosne- . CTBHE HAaBBIKOB YTCHHMS U
3HAHHUH 00 OCHOBHBIX pean3aIiio MHOTOBOJIHOBBIX
TBOPUTEJBHO / n300pakeHns] PyHKIMHATBHBIX
TIPUHIITBL ¥ METOJIBI CIIEK- ONTHYECKUX CHCTEM CBS3H U
He 324TEHO U CTPYKTYPHBIX CXEM MHOTO-
TPaJBHOTO YIUIOTHEHUS TMIOJIB30BATHCS CIIPABOYHBIMHU
(<60 o6aj- BOJTHOBBIX ONTHYECKUX CUCTEM
KaHaJIOB B MHOTOBOJIHOBBIX | JaHHBIMU (UPM- IPOU3BOAH- .
JIOB) . CBSI3U Ha OCHOBE COBPEMEHHOMN
ONTHYECKUX CHCTEMa CBSI- TeNei Ipu UX MPOEKTUPOBa- .
- - 2JIEMEHTHOU 6a3bl.

IIpumeyaHue: KOIMYECTBO OAIIIOB U IIEPEBOA B TPAAUIMOHHYIO OIICHKY YKa3aHO B COOTBETCTBHH ¢ ITyHKTOM 11 Pabo-
Yyeil MporpaMmal.

2.2 Komnerennus ITK-9

IIK-9: yMeHHe MPOBOIUTH PACYEThI O MPOEKTY ceTeil, COOPY:KeHHIl B CPpeCcTB HH(POKOMMYHHUKANMIT B COOTBET-
CTBHM ¢ TEXHUYECKUM 3aJJaHHEM C HCIOJb30BAHHEM KAK CTAHJIAPTHBIX METOIOB, IPHEMOB H CPEICTB ABTOMATH3AHA
MPOEKTHPOBAHHUS, TAK U CAMOCTOSITEJILHO CO31aBAEMbIX OPUTHHAJILHBIX.

st opMHUpOBaHUS] KOMIIETCHI[MHA HEOOXOIUMO OCYIIECTBUTD PsiJl ATATIOB.

Otarsl GOPMUPOBAHKS KOMIIETCHIINHU, IPUMEHSIEMbIE JUUISE TOTO BUJIbI 3aHITHH,  UCIIOJIB3yEMbIC CPEACTBA OLICHUBAHHUS
MIpeCTaBICHEI B TabHIIe 5.

Ta6auna 5- dranbl popMHUPOBAHNS KOMIETEHIIMU U UCMOJIb3yeMble CPeICTBA OLIEHMBAHMS

CocraB 3HaTh YmMmern Baagern
—  OCHOBBI OpraHU3alMy U [apa- [~ MCTOMaMI OLCHKH  Xapak-
MeTphl MHOTOBOJIHOBBIX ONTH- [~ BBHITIONHATH PAcdeThl, CBA3AH- TEPUCTHK OCHOBHBIX (yHK-
Coxep- YECKHX CHCTEM CBSI3H; HBIE C ONpeieleHHeM mapa- | HMOHAIBHBIX y3JIOB, HABbI-
KaMH pacuera, HpOeKTHPO-
JKaHue — CTaHJapThl Ha CHCTEMBI, 000- METPOB aKTHUBHOI'O W MACCHUB- p » 1P P
. BaHUS W KOMIIBIOTEPHOTO
JTaInosB pyzoBaHHE U KOMIIOHEHTHI HOTO 000pyHOBaHMS, P
) MOJISTIMPOBAHMSL  ONTHYE-
BOJIHOBOT'O YIJIOTHEHHS;
CKUX MYJIbTHIUIEKCOPOB H
yCUIUTeNnen
o Jlexuun o Jlexun o Jlexkuu
Buasbl e JlaGopaTopHBIE 3aHATHSL. ¢ JlabopaTopHBIE 3aHATHSL. o JlabopaTopHbIe 3aHATHS.
3aHATHIH e [IpakTuyeckue 3aHATUSL e [IpakTyeckue 3aHATUSA o [IpakTHueckue 3aHATUSA
e CamocrosTenbHas paboTa. e CamocrosTenbHas paboTa. o CamocrosiTenbHas padboTa.
o 3amuTa 1a00paTOpHOIL pa-
HUcnoinb- e KoHcnekr e KonTponsHas paborta 601;11 paTop p
3yeMble e YCTHBIN OTBET ¢ OopmieHne OTYETHOCTH U .
e Otyger no J1abopaTopHOH
CpecTBa ¢ KonTponpHas pabora 3aIUTa JJA0OPATOPHBIX padoT; paore
Ol eHM- e 3auer ¢ KoHcnekT camocTosTeNNbHOU o 3auer
BaHMA paboTHI.

O6IIII/IG XapaKTCPpUCTHUKU IoKa3aTejeh U KPUTCPUECB OLICHUBAHU KOMIICTCHIIMN Ha BCEX dTallaX MPHUBCIACHLI B Ta6nnue 6.

Tadanna 6 — O0mmue XapaKTepUCTHKH NOKa3aTeJell 1 KPHTepHeB OLleHHBAHMSI KOMIIETEHIIMH 110 3Tanam

IToxa3zaTean
3HaThL Ymern Baanernb
1 KPpUTEPUH
OTJH4YHO OobnanaeT GakTHICCKH- OOJaaeT 1Mana3oHoM Kontpomupyer padoty,
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(BBICOKMIL ypoO-
BeHb)

MU 1 TEOPETUYCCKAMU 3HA-
HUSIMH B TIpeJieyiaX u3ydac-
MO 00JIaCTH ¢ TIOHUMAHH-
€M TPaHUIl TPUMEHHUMOCTH

MPAaKTUYECKUX YMCHUH, TpeOy-
EMBIX JUIS Pa3BUTHUS TBOP-
YECKHX PEIICHUA, a0CTparupo-
BaHUs TIPOOIIEM

MMPpOBOAUT OLUCHKY, COBCPILICH-
CTBYCT ﬂeﬁCTBHH pa6OTLI

Xopoumo
(0a30BbIil ypo-
BEHb)

3HaeT QaxThl, MPUHIU-
ITBI, TIPOLIECCHI, OOIIHE TO-
HATHS B IIPEesax n3ydae-
MO o0acTu

O6nazmaeT quana3oHoOM
NPaKTUYECKUX YMEHHH, TpeOy-
eMBIX IJIsL PEICHUs olpeie-
JICHHBIX TIPOOJIEM B 00JacTn
UCCIIeIOBAHUS

Bepet oTBeTCTBEHHOCTS 3a
3aBeplleHHe 3a/1a4 B HC-
CIIeZIOBaHUH, TIPUCTIOCA0ITH-
BAaET CBOE MOBEAEHHUE K 00CTO-
STENLCTBAM B PEIICHHUHU TPO-
OneM

Yanosaersopu-
TeJbHO (Iopo-
TOBbIii yPOBEHB)

Oo06magaer 6a30BBEIMH
00IIMMHY 3HAHUSAMH

O0i1agaeT OCHOBHBIMH
YMEHUSMH, TPeOyEeMbIMH IS
BBIMOJTHEHHS MTPOCTHIX 33134

PaGoraer npu nmpssmom
HaOJIOIeHUN

(DOpMyJ'II/IpOBKa rnokaszaTejieu u KPUTCPUCB OLICHUBAHU JaHHOM KOMIIETCHIIUU IMpUBCJICHA B T8.6J'II/IIIe 7.

TaﬁJmua 7 — Iloka3aTeau u KPpUTEPHUH OHCHUBAHUSA KOMIIETCHIIUH HA dTarax

Iloxa3are-
JIA M KpHUTe-
puu

3HaTL

YmMmerhb

Baagernb

3HaeT OCHOBBI OpTraHu-
3alMM U TapaMeTpbl MHO-
TOBOJIHOBBIX OIITHYCCKUX

VYMeer ¢cBOOOIHO BBINOJI-
HATH BBIIIOJIHATH pacquLI, CBsI-
3aHHBIE C OTPEICIICHUEM Ta-

Buageer HaBbIKaMU U Me-
TOJIaMH OLIEHKHU XapaKTepH-
CTHK OCHOBHBIX (DYHKIIHO-

HOBBIX ONTUYECKUX MYJIb-
TUIJIEKCOPOB U YCHUJIUTE-
el

IIJICKCOPOB U YCHHHTCHCﬁ..

OtauyHo /
329TCHO CUCTEM CBA3U U CTaHIap- paMETpPpOB aKTUBHOI'O U MacC- HaJIbHBIX Y3JI0B, HABbIKaMH1
(90-100 TBI Ha CHCTEMBI, 000y /10- CHUBHOT'O 000PYAOBaHUS pacueTa, IpOEKTUPOBAHUS U
6a:1:108) BaHME ¥ KOMIIOHEHTHI BOJI- KOMITBIOTEPHOTO MOJEINPOBa-
HOBOTO YIUIOTHEHHUSL. HUSI ONITHYECKHUX MYJbTHITICK-
COpOB U YCHIIUTENEH ;
Nmeer npencrasnenue CaMOCTOSITEIFHO BBITIOJI- Brnaneer ocHOBHBIMU
00 OCHOBaxX OpPraHM3AIlMH M | HSTh pacyeThl, CBI3aHHbIC C HaBbIKAMH W METOAAMH OIICH-
Xopomo / IapaMeTpax MHOTOBOJIHO- OTIpeZIeTICHUEM TTapaMeTpPOB KI XapaKTEPUCTHK OCHOBHBIX
3aqTe1fo BBIX ONTHYECKHUX CHCTEM aKTHBHOTO M IACCHBHOTO 000- (YHKIIMOHAIBHBIX Y3JIOB,
(70 89 CBs3U U CTaHAApTax Ha pyaoBaHus. HaBbBIKaMH pacucTa, NIPpOCKTH-
6a:1108) CHCTEMBI, 000-pyOBaHHE U POBaHUS M KOMIIBIOTEPHOTO
KOMIIOHCHTBI BOJIHOBOT'O MOACJIUPOBAHUA ONITHICCKUX
YILDIOTHEHUA, MYJbTUIIVIEKCOPOB W YCHUIIUTC-
nen
JlaeT onpenenexus no Iloka3bIBaeT HENMONHOE, He- JleMOHCTpUpPYET HENIOJHOE,
OCHOBaM OpTaHM3ALUH U JIOCTaTOYHOE YMEHHUE BBITIOJN- HEI0CTaTOYHOE BIIAJICHUE Me-
Ynosie- rmapaMeTpaM MHOTOBOJIHO- HSTb PacueThl, CBSI3aHHBIC C TOJIaMH OIIEHKH XapaKTepH-
TBOPUTEJIHHO BBIX ONTHYECKUX CHCTEM OTIpeZIeTIeHUEM TTapaMeTpOB CTHK OCHOBHBIX ()YHKIIHO-
/ 3a4TeHo CBA3M U CTaHAApTaM Ha AKTHBHOTO M TACCHBHOTO 000- HaJIbHBIX Y3JI0B, HABBIKAMHU
(60-69 CHCTEMBI, 000pyI0BaHHE U pyzoBaHUs pacdera, IPOEKTHPOBAHHUS U
0an10B) KOMIIOHEHTBI BOJIHOBOTO KOMITBIOTEPHOTO MOJIEINPOBa-
YIUIOTHEHHUS. HUSI ONITHYECKHUX MYJIbTHITICK-
COpPOB U yCUIJIUTEJIEH
Hmeer cymmecTBeHHbIE
JleMoHCTpUpYET OTCYT-
IpOoOEeTBI HITH OTCYTCTBHE
" CTBH€ BJaJICHUS METOAAMU
3HaHUIl 00 OCHOBax cxe- IToxassIBaeT oTCyTCTBHE
Heynos.ie- . OIIEHKH XapaKTEPUCTHK OCHOB-
MOTEXHUKHU, METPOJIOTUYEC- YMEHUMN BBINIOJIHATH PaCY€ThI,
TBOPUTEJIBHO / HBIX (QYHKIIMOHAIBHBIX Y3JIOB,
CKHMX IPUHIUIIAX U3MEPE- 1 MPOBOAUTH KOMIIBIOTEPHOC
He 32a4TeHO . HaBBIKAMU pacdeTa, MPOeKTH-
HUMU U CTaHJApTaX Ha Xa- MOACIUPOBAHNUE U IPOCKTUPO-
(<60 daJ- POBaHUS M KOMITBIOTEPHOTO
PAKTCPUCTHUKHA MHOTOBOJI- BaHUEC ONITUYCCKUX MYJIbTH-
JIOB) MOJIEIUPOBaHUS ONITUYECKUX

MYJITUIUIEKCOPOB U YCHUJIUTE-
Jen

HpnMeanne: KOJIMYECTBO OAILJIOB U NnepeBoJ B TPAAMIHUOHHYIO OLICHKY YKAa3aHO B COOTBETCTBHUU C ITYHKTOM 11 Pab6o-

Yyeil MporpaMmal.

CornacoeaHa Ha noptane N2 10229




3 TunoBble KOHTPOJIbHbIE 3aJaHUSA

Jnst peann3anyy BhILIETIEPEYHCIICHHBIX 384 00yUeHUsT HCIIONIB3YIOTCS CIIEAYIOINE MaTepHUaIbL:
—  THUINOBBIE KOHTPOJIBbHBIC 3aJaHUs WJIM MHBIE MaTepHaibl, HEOOXOIMUMBIE JJIsl OLIEHKH 3HAHUH, YMEHHH,
HaBBIKOB U (MJIM) OTIBITa ESTEIbHOCTH, XapaKTePU3YIOLIUX JTaIlbl (JOPMUPOBAHHS KOMIIETEHIHI B ITPO-
1iecce OCBOCHUS 00pa3oBaTeNbHOI MPOrpaMMBL, B COCTaBe:

3.1 KoHTpoJbHbBIe padoThI 110 TeMaM:

1. Pacyer XapakTepHCTHK ONTHYECKHX MYJIBbTUIIEKCOPOB Ha OCHOBE MHTEP(EPEHIIMOHHBIX (DHIIBTPOB
Cozepxanre KOHTPOJIBHBIX paboT IPUBEACHO B yueOHO-METOANIECKOM TTocobuu [8].

3.2 TIpakTHYecKHe 3aHATHS TeMaM:
1. NccnenoBanme mapaMeTpoB U XapaKTEPUCTHK ONTHYECKUX MYJIbTHUIIEKCOPOB Ha OCHOBE (miibTpoB Dabdpu-
IIeppo.

VYKazaHHs K MPaKTHYCCKUM 3aHATUSM TMPUBEICHBI B y4eOHO-METOANYECKOM mocobu [7,8],

3.3 JIabopaTopHble padoOTHI IO TEMAM:

1. UccnenoBanue mapaMeTpoB M XapaKTEPUCTHK MHOTOBOJIHOBOTO BOJIOKOHHO-OMTHYECKOTO YCHIIATENS (110 BBIOO-
PY: IPEABAPUTEIHHOTO, TUHEHHOTO, YCUIUTEIS MOIIHOCTH)
2. HccnemoBaHue ONTHYECKOTO MYJIBTHUILUIEKCOPA HA OCHOBE MACCHBa INIAHAPHBIX BOIIHOBOJIOB

VYkazaHusi K 1abopaToOpHBIM paboTaM MpPUBEICHBI B y1eOHO-METOIUUECKOM mocobuu [6],

3.4 Bompocs 1J1s1 IpOBeAeHNUs 3a4eTa:

1. HUcropus passurus MEHOTOBOTHOBEIX BOCII u ycTpoiicTB BomHOBOrO ymmotHeHHs WDM MupoBoii ypoBeHb
Pa3BUTHsI ONITHYECKOH CBA3M ¢ UcNoNb30BaHHeM WDM.

2. Meroas! yIutoTHeHHST HH)OPMAITHOHHBIX TOTOKOB - MeTon BpemerHoro yiotHerus (TDM). Obxactu ucrmoms-
30BaHUs], EPCTIEKTHBHI

3. Meroas! yIutoTHeHNS HH)OPMAIIMOHHBIX TOTOKOB -.Momosoe yrrotHenue (MDM). Obnactu HCmons30BaHAS,
MIEPCIEKTUBBI

4. Metonpl yIUIOTHEHUS! HHPOPMAIIMOHHBIX IOTOKOB - MHOTOBOJIHOBOE YIUIOTHEHUE ONITUYECKMX HECYIIUX
(WDM). O6acTi UCTIOIb30BaHHUS, ICPCICKTHBI

5. Crangaptsl Mex1yHapoIHOTO TeleKOMMYHHKaMOHHOTO coto3a ITU Ha nprMeHeHue TeXHOJIOrHi 1 000py10-
BaHUS,

6. Pexomenparu ITU-T G.mcs Ha onTtudeckue HHTEPPEUCH A1 MHOTOKaHaIBHBIX cucteM U IEC 6129x mis on-
THUYECKHX BOJIOKOH, TTACCHBHBIX M aKTUBHBIX KOMIIOHEHT 00opynoBanust WDM.

7. OOmiast CTpyKTypa M apaMeTpsl ONTHYECKHX CHCTEM BOJIHOBOTO yIuloTHeHUs. Kputepun obecniedenus tpedy-
eMbIX XapakrepucTuk OLeHKa 3HepreTHYecKoro OI0pKeTa

8. OO0mwe NpUHIMITE TOCTPOCHUS, OTTMCAHUE U CTPYKTypa 1H(ppoBeix WDM cuctem. Obmiee onucanne u napa-
metrpsl DWDM, HDWDM cucrem. Onpenenenue 3amnaca no MOIIHOCTH.

9. XapaKkTepHCTHKH IepealouuX KOMIOHEHT CUCTEM BOJIHOBOTO YIUIOTHEHUSI — BBIXOHAS! MOI[HOCTh, CTA0HJIb-
HOCTB IIEHTPAIBbHOM 4acTOTHI, CHEKTP M OOKOBBIE JIEIECTKH M3TYIEeHUS

10. XapaKkTepucTHKN KOMIIOHEHT CUCTEM BOJIHOBOT'O YIIOTHEHHs . llepeqarunku -MeTo/ibl MOYJISIUK — BHYTPEH-
Hss (TOKOBasA) W BHewHss (mHTephepomeTpsl Maxa-llenaepa, 31eKTpoonTudeckas).

11. MeTtoap! CTaOMIM3AIUH JITTMHBI BOJIHBI ONTHYECKUX MEPEAATYNKOB — TeMIiepaTypHasi, TokoBasi. CTaOUIM3aTOPHI
JUIMHBI BOJIHBI HA OCHOBE JMAJIEKTPHUECKUX (QMIBTPOB. BeIpaBHUBaHIE CIEKTPAIBHOTO PACIpeIeIeHUS MOIIIHO-
CTH.

12. I[IpuHIMIBI HHTETPALUK EPeIAONINX ONTHYECKIX MOTyJIeH — (J1a3ep, MOIYJISTOP, TOJYIPOBOAHUKOBBIN YCH-
JIUTENb.,. (MYJIbTHIIa3ep, MYJIbTUILIEKCOP, YCUINTEND).

13. [IprHOUTIBI TOCTPOCHUS KOMMYTATOPOB ISl YCTPOUCTB onTHIecKoit kpocc-kommyTarmu OXC. BomHOBEIE pas-
BETBHTEIIH.

14. BoJIOKOHHO-ONITHYECKHE -ONTHYECKIE HHTEPPEPEHIINOHHBIEC (DPHUITBTPEI -OHOCTOPOHHUE (PHIBTPHI ( PHUITETPEI
KOPOTKHX ¥ JUIMHHBIX JIUH BOJIH).

15. BoJIOKOHHO-ONTHYECKUE -ONTHYECKUE HHTEp(EpEeHIIMOHHbBIE (DUIIBTPBI - U30UpaTEIbHbIE PEXKEKTOPHBIE H T10JI0-
COBBIE (PHUIIBTPHI, , XAPAKTEPUCTUKN (PUKCHPOBAHHOTO ONTHYECKOTO puibTpa komnaruu DiCon

16. BOJIOKOHHO-ONTHYECKUE -ONTHYECKUE (HUIBTPHI HA OCHOBE AU(PPAKIIMOHHBIX PELIETOK. THUIIOBbIE TapaMeTphl

17. Tlepnonnueckas BomHOBOAHAS pemetka AWG, ITpuamumn gevicteust AWG u mapaMeTpsl

18. ®unbTpHI € perynupyeMoii oI0coi NpoIyCcKaHusl, HacTpanBaeMble GHIBTPHI ¢ HHTEPPEPEHIIMOHHBIM TTOKPbI-
THEM. U OCHOBHBIE XapaKTEPUCTUKH NIEpECTpanBaeMoro onTunieckoro gpuiaprpa kommnanuu DiCon

19. AxyctoonTHueckue GUIBTPHI, a Takxke pe3oHaTopbl Padpu-Ilepo kak BolokOHHO-ONTHYECKHE -ONTHYECKHUE
(GUIBTPEL.

20. WDM BosnokoHHO-ONITHYECKHE HHTEP()EPEHIIMOHHBIE (DMIIBTPHI - PeaIN3anys JUIsi MHOTO-BXOJIOBBIX CEJIEKTOPOB
Ha OCHOBE TPEXIIOJIIOCHOTO AEIHTENs (HETIOTJIONIAIOIEro HHTep(EepEeHIIMOHHOTO GUIbTPA),

21. Onruueckue yeunuread it WDM cucteM — 0COOCHHOCTH TIOCTPOCHUS M XapaKTEPHUCTHK.
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22. OnTnyeckye yCUIIUTENN Ha BOJIOKHE, HCIOJIB3YIONNe OPHILTIOIHOBCKOE paccesHue. CTUMYIIHpOBaHHOE OpHII-
JIIOOHOBCKOE paccesHue - HeIMHEHHBIH 2 (eKT. XapaKTepUCTUKN

23. OnTHYecKHe YCHIIUTENN Ha BOJIOKHE, HCIIOJIB3YIOIIIE pAMAaHOBCKOE paccesHHe. IIePEeX0JHbIE IIOMEXH MEXIY
YCHIIMBAacMbIMU KaHAJIAMH

24. TTonynpoBOAHUKOBBIE JIA3EPHBIC YCHIIMTEIH — IPUHIUI ISHCTBUS, XapaKTepUCTHKH, . nHTerpanus [1TIIY ¢
JIPYTHMH ONTHYECKUMH YCTPOICTBAMH.

25. Yeunurenu Ha npuMecHoM BostokHe O6mue ceenenns 00 EDFA Knaccuduxanus EDFA no ciocobam mpume-
HEHUS

26. [Tpunumn neiictBus EDFA Texunueckue napameTpsl 1 Xxapaktepuctuka EDFA OcHOBHBIE CTPYKTYpHBIE CXEMBI
EDFA.

27. Maremarunueckast Mmosiens MHOroBosHoBoro EDFA OcHoBHble xapakTepucTuku yeuiureneit EDFA

28. Tunossle xapakrepuctiuki EDFA Ycunenne BoJIOKOHHO-ONITHYECKOTO YCHUITUTEIS. Y CHIICHUE C1aboro cUrHajia
HaceimenHoe ycnneHne 3aBHCHMOCTB YCHIICHUS OT Homsapu3aii CHeKTpaIbHBIN IPOBal YCHIICHUS.

29. TIpuHOUT TEHCTBHS ONITHYECKUX JEMYIIbTHUILIEKCOPOB Ha OCHOBE HHTEP(EPEHIIMOHHBIX QIIbTpoB OCHOBHBIE
IapaMeTphl ¥ XapaKTEPUCTUKH.

30. [puHIUD OecTBUS ONTHYECKUX AEMYIBTHIDIEKCOPOB Ha ocHOBe (hrmitbTpoB @abpu-Ileppo OcHOBHEBIE mapa-
METPBI U XapaKTEPUCTUKU

31. IpuHIUN OefcTBUS ONTHYECKUX AEMYIbTHIDIEKCOPOB Ha OCHOBE AU (PpaKIIMOHHBIX penieToK. OCHOBHEIC Mapa-
METpBI U XapaKTEPUCTUKHU.

32. Onruueckue MyJIbTUIUIEKCOPHI ¢ 100aBJICHUEM M OTBOJIOM KaHasioB. KoH(UTrypamus 1 xapaKTeHUCTHKH BOJIHO-
BOJIHOTO MHOTOKAHAJIBHOT'O ONITHYECKOT0 MYJIbTHILIIEKCOPA

33. [IpuHUMNHMaNbEHAs CXeMa U OCHOBHBIE XapaKTEPUCTHKH BOJTHOBOJHON ONTHUYECKOIH CUCTEMBI CIIEKTPAIBHOTO
MYJIbTHILICKCUPOBAHUS/IEMYyIbTHIZICKCUPOBAHUS Ha OCHOBE MaTPHIIBI c(hasMpOBaHHBIX BOJHOBOAOB ((azap).

34. OcoOeHHOCTH TECTUPOBAHMSI CUCTEM CO CIIEKTPaJIbHBIM YIUIOTHEHHEM. (OCHOBHBIE ITAPAMETPHI CUTHAJIOB
KOMITOHEHTOB. TpeGoBaHMs K H3MEPUTEIBHOMY 000PYI0BAHHIO.

Meroauyeckue MaTeprUaibl Uil MOJATOTOBKU K 3a4eTy mpuBeneHsl B [1-7],

4 METOAUYECKHUE MATEPUAJIbI

I[J'ISI obecrieyeHus nponecca 06yqu1/I;1 1 pCHICHUA 3aaa4 06y‘IeHI/I$I HCHOJB3YHOTCSA CICAYOINEC MECTOANICCKUEC MATC-
puajibl, OIIPEACIIAIOINEC TPOUCAYPbl OLICHUBAHU A 3HaHPII>i, yMeHHﬁ, HaBBIKOB U (I/IJ'II/I) OIIbITA ACATCIBHOCTH, XapaAKTCPU3YIO-
IIUX STallbl (1)OpMI/IpOBaHI/I$[ KOMHGTGHHI/Iﬁ, B COCTaBeE:

4.1.0cHoBHAas IUTEpaTypa
1. lapanrosuu C. H., HoBoasHoB E. A., Mupropon B. I'. u Kysneunos B. B. MynbTumiekcopHoe 1 yCHIUTEIbHOE
000py/10BaHHE MHOTOBOJIHOBBIX ONTHYSCKHUX CUCTeM mepenayn: ydeOHoe mocobue. - Tomck: TYCVYP, 2016. — 156
¢. [Dnexrponnsiii pecypc]. URL http://edu.tusur.ru/training/publications/6022.  (nara o6paruenus 14.01.2017)
4.2. JlonoJHUTEJIbHAS JIUTepaTypa
2. 3acnasckuii K.E. BonokoHHO-ONTHYECKHE CHCTEMBI TIEpejadll CO CIIEKTPaILHBIM YIUIOTHEHHEM: Y4eOHoe rnmocobue
Jutst By30B. - HoBocubupck: Cubl'YTH, 2005. — 136 c. (20)
3. CimenoB H.H. CoBpeMeHHbBIE TEXHOJIOTHH MH(POBBIX ONTOBOJIOKOHHEIX ceteit csizu (ATM, PDH, SDH, SONET u
WDM. - M.: Paguo u cBs3b, 2003. - 468 c.: (40).
4. BoOIOKOHHO-ONTHYECKUE CUCTEMBI CBsi3u: Ilep. ¢ anrn./ P. ®puman ; pea. nep. H. H. Cnenos. - 3-e u3n., mor.. - M.:
Texunocdepa, 2003. - 447 c. (2)
5. ®puman P. BomokonHo-onTHuecKie cucteMsl cBsi3u: [lep. ¢ anrn./ - M.: Texunocdepa, 2006. — 495 c. (14)
4.3 Y4ebHO-MeTOANYECKHE IOCOOHS U IPOrPaMMHOE oGecreueHue

4.3.1 Obs3aTeIbHBbIE Y41eOHO-METOANYECKHE NTOCOOHS

6. IllapanroBuy C.H. MyIbTHILICKCOPHOE U YCUIIUTEILHOE 000PYIOBAHIE MHOTOBOJIHOBBIX ONMTHYECKUX CHCTEM CBSI-
3u. KoMIb1oTepHBIN 1a00paTOpHBINA NPAaKTHKYM: y4e0. mero. nmocodue. - Tomck : TYCVYP, 2016 — 158 c. [Dnek-
tponHsIi pecypc]. URL: http://edu.tusur.ru/training/publications/6021. (nara o6paruenus 14.01.2017)

7. Ilapanrosuu C.H. MynbTHITIEKCOPHOE M YCHIIMTEIIFHOE 000PY10BAaHHE MHOTOBOJIHOBBIX ONTHYECKHX CHCTEM CBS-
31: Y4eOHO-METOAMYEeCKOe MOoCOoOHNe MO OpraHU3alMK CaMOCTOSITENILHON paboThl CTYAEHTOB HAIIPABJIEHHS IOJIO0-
toBkH 11.03.02 «MH(pOKOMMYHHKAIIMOHHBIE TEXHOJOTHH M CHCTEMBI CBsi3M». - Tomck : TYCVYP, 2016 — 55 c.
[Onexrponnsiit pecypc]. URL http://edu.tusur.ru/training/publications/6020.  (mzaTta oopawenus 14.01.2017)

8. Ilapanrosuu C.H. MylbTHIUIEKCOPHOE M YCHIMTEIbLHOE 000PYI0BaHHE MHOTOBOJHOBBIX BOJIOKOHHO-ONITHYECKHX
CHCTEM Iepesiaun. y4ed. MeToA. mocobne U CTyACHTOB 3a04HOi (hopMel o0ydeHns . — Tomck : Tomck. Toc. yH-T
cucreM  ymp. u  paamodsnektponmkm, 2011, - 92 c¢. . [Onekrponnsii  pecypc]. URL
http://edu.tusur.ru/training/publications/285  (marta o6pamenus 14.01.2017) (yueOHO-MeTOaMUYECKOE TTOCOOHE
10 MIPAKTUIECKUM 3aHSITHIM)
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