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Hanpasiennocts (npouin) OnTuYecKre CUCTEMbI U CETH CBS3H

dopma o0yueHnus 3a04Hast

dakyJabTeT (3uB®)_ 3a0uHblit U BeuepHHIA
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Yuebublii nu1an Hadopa __ 2016__ roaa u mocJieAyIOUIUX JieT.

Pacnpene.ﬂeﬂne paﬁoqero BpEMECHU:
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1. | Jlekuuu 2 8 10 | gacos
2. | JIaGoparopubie paGoThI 8 8 4acoB
3. | TlpakTHYecKHue 3aHATHS 4 4 4acoB
4. | KypcoBoii npoext/padora (KPC) (aynuropHnasi) 4acoB
5. | Bcero ayauTopHbIX 3aHATHIH (Cymma 1-4) 2 20 22 | yacoB
6. N3 HUX B HHTEpPaKTHBHOI popme 4acoB
7. | CamocTtosiTeibHast padora ctynentoB (CPC) 34 84 | 118 | yacos
8. | Beero (0e3 3au.) (Cymma 5,7) 34 84 | 118 | yacos
9. | Camocrt. pa6oTa Ha HOATOTOBKY, CAa4y J. 3a4eTa 4 4 4acoB
10| O6mas Tpya0eMKOCTh (Cymma 8,9) 36 | 108 | 144 | yacoB
(B 32a4€THBIX eTMHUIIAX) 1 3 4 3ET
3auer ceMecTp dAud. 3auer 9 ceMecTp
IK3aMeH ceMecTp
Tomek 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 ['ocymapcTBeHHOT0 00pa-
30BaTeNbHOTrO cTaHaapta Beiciiero oopazoanus (PI'OC BO) no nanpasienuro noarorosku 11.03.02
"Nr}OoKOMMYHHKAIIMOHHBIC TEXHOJOTHMHA M CHCTEMbI CBA3U (YpOBEHb OakanaBpuata)”, yTBEp)KICHHOTO
[Tpukazom Muno6puaayku Poccun 06 mapra 2015 r. Nel74, paccMoTpeHa U yTBEpkKICHA Ha 3aCeaHUU
kadeapsl «22» nexadbps 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 nporpamma coriacoBana ¢ (akyJIbTETOM U BBITyCKatoe kaeapoii HampaBieHUs TO-

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 JOJDKHOCTB) (moanuce) (®.11.0.)
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1. UENU 1 SAO0AYUN OUCLUUTMINUHDI:

Heabro npenogaBaHus AMCLUILINHBI SBJISETCS N3YYEHUE IPUHIIUIIOB TIOCTPOEHMSI, OPraHU3alun
Y KOMIIOHEHTON 0a3bl MHOTOBOJHOBBIX ONTUYECKHX CUCTEMa CBSI3U, O3HAKOMJIEHHE C UX TEXHUYECKHU-
MU XapaKTePUCTUKAMU U MEPCIEKTUBAMH Pa3BUTHA 000pYI0BAHUS ONTUYECKUX HU(POBBIX CUCTEM CBSI-
3H.
3agayamu npenojaBaHus AUCLUIUIMHBI SBIISIFOTCS:
— H3Y4YCHHME NPUHLUIIOB IIOCTPOCHUS BOJOKOHHO-ONTUYECKUX CHCTEM CBSI3U CO CIEKTPAJIbHBIM
YIUIOTHEHHEM;
— wu3ydeHHe PU3NYECKUX OCHOB (DYHKIIMOHUPOBAHHS aKTUBHBIX M MACCUBHBIX KOMIIOHEHT 000pY-
JIOBaHUsI MHOT'OBOJIHOBBIX ONITUYECKUX CUCTEMA CBSI3H ;
— U3y4YeHHME XapaKTEepUCTHK M CTaHJAPTOB MACCUBHBIX (MYJIbTUILIEKCOPOB, 1E€MYJIbTUILIIEKCOPOB)
U AaKTUBHBIX (ONTHYECKUX YCHIINTENIEH, HCTOYHUKOB U3JIy4Y€HHUs1) KOMIOHEHT.

2. MECTO AMCUUNIINHbI B CTPYKTYPE OOI:

JlaHHasi AMCIMIUIMHA SIBISCTCS AMCUMIUIMHOW MO BBIOOPY BapHaTHMBHOW 4YaCTH LUKIJIA IHCIIHU-
il (b1.B.JIB.6.1).

Jlns u3ydeHus Kkypca Tpedyercs 3HaHHe CIEeAYIOMUX AUCHUIUIMH: ONTO3JIEKTPOHHbBIE U KBAaHTO-
BbIC IPUOOPBI U ycTpoiicTBa, ONTHYECKUE HANPaBIsoNMe cpeibl, OnTndyeckue nuppoBbie TEICKOMMY-
HHUKAI[HOHHBIC CHCTEMBI.

3. TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA ANCLUUITIINHDBI

[Tpouecc n3yyeHns: AMCUMIUIMHBI HAIIPABJIEH Ha ()OPMUPOBAHUE CIEAYIOIINX KOMITCTESHIIHHA:

— yMEHHEeM coOUpaTh U aHAJTM3UPOBATh MHPOPMAIUIO TS GOPMHUPOBAHUS HCXOMAHBIX TAHHBIX JIJISI
NPOCKTUPOBAHUS CPEJCTB U ceTel cBsi3u U ux deMeHnToB ([1K-8);

— YMEHHUEM IPOBOJUTH PACUETHI MO MPOEKTY CeTel, COOPYKEHUI U CPEACTB WH(OKOMMYHHKALIUI
B COOTBETCTBHUHU C TEXHHYECKHM 3aJJaHUEM C MCIIOJIb30BAHUEM KaK CTaHAAapPTHBIX METOJOB, IIPH-
€MOB U CPE/ICTB aBTOMATHU3AIMH POSKTUPOBAHHMS, TAK U CAMOCTOSITEIILHO CO3/1aBACMbIX OPHUTH-
nanbHbIx (ITK-9).

B pe3ynbTare n3yueHus AUCIMIUIMHBI CTYJCHT JIOJDKEH:
3HATD!

— TIPUHIMUIBI U METOJIbI CIEKTPAILHOTO YIUIOTHEHHSI KAHAJIOB B MHOTOBOJIHOBBIX ONITUYECKUX CH-
cTema CBSI3H;

— OCHOBBI OPTaHHM3ALUK U MApaMETPbl MHOTOBOJIHOBBIX ONTHYECKUX CHCTEMA CBSI3H;

— CTaHJapThl HA CHCTEMBbI, 000PY/IOBAHUE U KOMIIOHEHTBI BOJIHOBOTO YIJIOTHEHWUS,

yMeTh:

— BBIOMPATh CXEMOTEXHHUYECKYIO PEaTN3aIl[I0 MHOTOBOJIHOBBIX ONTHYECKHX CHUCTEM U CeTeil CBS-
3;

— BBINOJHATH PACUCThl, CBSI3aHHBIC C ONPE/ICICHUEM MapaMeTPOB aKTUBHOTO M MACCUBHOTO 000-
PYAOBaHHSA ;

— TIOJIB30BaThCS CIPABOYHBIMU JAaHHBIMU (PUPM-TIPOU3BOJUTENEH aKTHBHOTO M IMACCHMBHOTO 000-
PYZIOBaHUS PH NPOSKTUPOBAHUN MHOTOBOJIHOBBIX ONTHYECKUX CHCTEM M CETEH CBS3H;

BJIA/IETD!

— METOJaMHU OIICHKU XapaKTEPHCTHK OCHOBHBIX (DYHKIMOHAIBHBIX Y3JIOB (ONTHYECKUX MYIBTHU-
TUIEKCOPOB M YCHIIUTEJICH) , @ TAK)KE UMETh MPEJICTABICHUE O METOAaX KOMITBIOTEPHON ONTHMH-
3aIMM TAKUX YCTPOUCTB;

— HaBBIKAMH pacyeTa, MPOSKTHPOBAHHS U KOMIBIOTEPHOTO MOJIEITUPOBAHUS ONTHYECKUX MYIBTHU-
TUIEKCOPOB U YCHIIMTENEH MHOTOBOJHOBBIX ONITHUECKHX CUCTEM CBSI3H;

— HaBBIKAMHU YTEHHS W U300pakeHHs (PYHKIMOHAIBHBIX U CTPYKTYPHBIX CXEM MHOTOBOJIHOBBIX
OIITHYECKUX CUCTEM CBSI3M Ha OCHOBE COBPEMEHHOM 3JIEMEHTHOH 0a3bl.

CornacoeaHa Ha noptane N2 10228



4. OB bEM AUCUMNNUHBI N BUAbI YYEBHOWU PABOTHI

06]_[[2151 TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJIACT 4 3a4CTHBIX CIUHMUII.
Bun yueOHOI paboTh Bcero CemecTpbl
4acoB 1 2 3 4 5 8 9
AyauTopHsle 3aHATHS (BCero) 22 2 | 20
B tom uucne:
Jlexkuuu 10 2 8
JlabopaTopHsle pabots! (JIP) 8 8
ITpaxktuueckue 3ansatus (I113) 4 4
Cemunapsl (C)
Komnoxksuyms! (K)
KypcoBoii npoext/(pabota) (aynuropHas Harpy3ka)
Jlpyeue 6udvi ayoumopHoii pabomul
CamocTosiTeJIbHasi padoTa (Bcero) 118 34| 84
B ToMm uncre:
Kypcogotii nmpoekr (pabota) (camocrosrensHas paboTa)
PacuerHo-rpadraeckue paboThl
Pedepar
Hpyaue 6udvl camocmoamensHou pabomul
IToaroToBKa K MPAaKTUIECKUM 3aHATHAM (CEMHUHApaM) 16
IToaroToBka K 1a00paTOpHEIM paboTam 30
IToaroroBka k 3adety 4 4
Bup atrectanuu (3a4er, 9K3aMeH) 3ayq 3a.
OO0mmast TPyA0EMKOCTh Yac. 144 36 | 108
3auernpie Enuanner TpymoeMkocTH 4 1 3
5. COOEPXAHUE ONUCLUUMINHDI
5.1. Pa3nennbl AUCHUIUINH M BUABI 3aHATHI
= g
< [} e
No = §_ E E E E s % E § g dopmupyembie
HanmeHnoBanue paznena AUCHUTUIMHBL g 9 X ¥ w .3 o X o3 KOMITETEHIINH
n/n o) QEZ| S5 Es| 2| 5 o
SRS |28 5% 8628 (OK, IIK)
4 8 ~
1. Beenenne. Kiaccudukanuss MHOTOBOJHOBBIX 1 4 5 TIK-8, TIK-9
ONTHYECKUX CHCTEM CBSI3H
2. | Metonp! ymiuoTHeHHS WH(POPMAIMOHHBIX MOTO- 1 30 |31 [K-8, I1K-9
KOB
3. | O0mas cTpyKTypa W mapaMeTpsl MHOTOBOJHO- 1 15 | 16 [K-8, I1K-9
BBIX ONITHYECKHUX CHCTEM CBSI3U
4. | CraHgapTel Ha CHCTEMBI, 000pYyIOBaHHAE H KOM- 2 4 22 | 28 [K-8§, I1K-9
MIOHEHTHl BOJIHOBOTO YIUIOTHEHHSI
5. | XapakTepuCTUKH KOMIIOHCHT ONTHYECKHX CH- 2 4 22 | 28 [K-8, I1K-9
CTEM BOJIHOBOT'O YIUIOTHEHUSI
6. VYcerpoiictea u xommnonentsl  WDM, DWDM, 2 4 22 28 TIK-8, TIK-9
CWDM onTryecKix CHCTEM CBS3H
7 | IlepcrieKTHBBI pa3BUTHSA MHOTOBOJHOBBIX OIITH- 1 3 4 [K-8, I1K-9
YECKUX CHCTEM CBSI3H
BCEI'O 10 |8 4 118 | 140
5.2. Conep:xanue pa3iesi0B M CHUILTAHBI (110 JEKIUSIM)
Dopmu-
Tpyno- pyerl)vme
Ne HaumenoBanue pas- eM-
i N CogneprxaHue pa3/iesioB KOCTE KOoMITe-
TEHLUH
(uac.) (OK TIK)
8 cemecTp
1. | Beenenne. Kuaccu- | [Ipeamer u 3agaun kypca. Mcropus pa3BUTHSI MHOTOBOJIHOBBIX K-8,
¢uxanmst mMHorosoi- | BOCII. Knaccudukariysi MHOTOBOJIHOBBIX ONTHYECKHX CHCTEM I1K-9

CornacoeaHa Ha noptane N2 10228




HOBBIX  ONTHYECKUX | CBA3U. MHPOBOI ypOBEHb pa3BUTHsI ONTUYECKOH CBA3H C HC-
CUCTEM CBSI3U noas3oBanueM WDM

2. Meronbl ymioTHenust | MeToa BpeMEHHOTO YIUIOTHEHHs. MeToJ 4acTOTHOrO YIJIOTHE- 1 T1K-8,
MH(OPMALIMOHHBIX HuUU. MojoBoe yNJIOTHEHHE. YIJIOTHEHHE IO MOJIApH3alHH. IK-9
MOTOKOB MHOTOBOJIHOBOE YIUIOTHEHHE ONTHYECKMX Hecymux. OnTude-

CKO€ BPEMEHHOE YIUIOTHEHHE. MeTombl YIUIOTHEHUS KaHAJIOB I10
nosipHocTH  CpaBHHTENBbHAS XapaKTEPHUCTHKA, 00IACTH MCIONb-
30BaHMsl, NEPCIEKTHBBI

9 cemectp

3. | Obmas crtpykrypa u | OOIIHe MPHUHINIEI TOCTPOSHHS, OMIICAaHNE U CTPYKTypa nudpo- 1 K-8,
mapameTpsl  MHOTO- | BBIXx WDM cucrem. O6mee ommcanne u mapamerpsl CWDM, IK-9
BONHOBBIX  ontndye- | DWDM, HDWDM cucrem. Kpurepun obGecrieueHust TpedyemMbIx
CKUX CHCTEM CBSI3U xapakTepucTtuk. OmpeneneHue 3amaca no MomHocTd. OleHka

9HEPreTUIecKoro OrKera

4. | Crangaptel Ha cu- | CtanmapTsl MeXIyHapOAHOIO TEIEKOMMYHUKAIMOHHOTO COH03a 2 K-8,
creMbl, o0opyznoBa- | ITU Ha nmpuMeHeHHe TEXHOJIOTHI W 00opynoBaHus, MexayHa- IK-9
HHE W KOMIIOHEHTHI | POJHOH anekTpoTexHnueckoi komuccust IEC s obopynoBanus
BonHoBoro yrutotHe- | SDH/SONET onrtuyecknx nudpoBeIX cucrteM mnepepaud. Ya-

HUS CTOTHBIM muiaH, craHpaptu3zoBaHHblil ITU-T. Pexkomenmauuu
ITU-T G.mcs Ha onTHyeckue HHTePPEHCH A1 MHOTOKaHABHBIX
cucteM H IEC 6129X mi1d onTHYECKHX BOJOKOH, MACCHBHBEIX H
AKTUBHBIX KOMIIOHEHT o0opynoBanus WDM.

5. | XapakTepucTuKI [epenaTunky — BBIXOAHAS MOIIHOCTH, CTAOMIBHOCTh IIEHTPANIb- 2 K-8,
KOMIIOHEHT ~OITHYE- | HOM YacTOTHI, CIIEKTP ¥ OOKOBBIE JICTIECTKH H3ITydeHUs. MeTobl IK-9
CKHX CHCTEM BOJHO- | MOAYJISIIMHU — BHYTPEHHSS M BHEINHSSA . MeToapl cTabnnn3anun
BOTO YIUIOTHEHHUS JUINHBI BOJIHBL. .

Onrtuyeckoe BOJOKHO — XpoMaTHdeckas IHcIepcusi, Moispu3a-
LIMOHHAS] MOJIOBas TUCTIEPCHSL; HeTMHEHHbIE 3 deKThI.
MynIbTHILIEKCOPBI U IeMYJIbTUIUIEKCOPHl — YHCIIO KaHAJIOB, IO-
JI0ca IPOIYCKaHMs, IIEHTpajIbHas 4acTOTa U MEXKaHAJIbHBINA HH-
TepBaj, U30JALMS U JAIbHUE NEPEXOAHBIE TIOMEXH, HEPABHOMEP-
HOCTh pACHpENeieHusl MOTeph MO KaHaNaM; MONSIpU3alMOHHbIE
SIBIICHHSL. HAIPaBICHHOCTS .

Onrudeckue yCUIHUTENN - CIEKTpallbHas 3aBUCUMOCTb M PABHO-
MEpHOCTh KO3(pUIHCHTa yCWICHUSA, KOAP(PQOHUIMCHT YCHUICHUSL
cabbIX CHUTHAJIOB W TIEPEKPECTHOTO HACHIMICHMS, BBIXOJHAS
MOIITHOCTH HAaCBIIIEHUS], ITYMOBBIE TApaMETPHI.

6. | Ycrpoiictea u koM- | BomokoHHo-ontnueckue ¢puiibTpel. Onruueckue ycunurenu. Omn- 2 K-8,
IIOHEHTHI WDM, | TH4eckue MyJIbTUILIEKCOPBI BBO/Ia/BbIBO/IA KAHAJIOB. Y CTPOWCTBA IK-9
DWDM, CWDM | ontuyeckod KpOCC-KOMMYTalMd. BOJIHOBbIE pa3BETBUTEIIH.

ONTUYECKUX CHUCTEM | YCTpOHCTBAa KOMIIEHCAlMU Auclepcud BoOJIHOBOJHBIE ONTHYE-
CBA3U CKHE KOMIIOHEHTHl CHEKTPAJIBHOTO  MYJIBTUIUIEKCHPOBAHHUS
/neMyIbTUILIEKCUPOBAHHUS.
MOHHUTOPUHT W TECTHpOBaHHE OOOPYHOBaHMS ONTHYECKUX CH-
CTEM CBSI3U

7. | IlepcriekTuBBl pa3BH- | [lepCcHEKTUBBI pa3BUTHS MHOTOBOJHOBBIX ONTHYECKHX CHCTEM 1 K-8,
THUSL MHOTOBOJIHOBBIX | CBSI3U IK-9
ONTUYECKUX CUCTEM
CBsI3U

5.3. Paznenbl AMCUMILUIMHBI M MEXKIMCUMILIHHAPHBIE CBSI3U ¢ 00eceYnBaO UMM (TPeabI Ty IIU-
MH) U o0ecneYnBaeMbIMHU (MOCJIeIYHIUMH) TUCHUIINHAMHA

Ne HaumenoBanue o0ecrieqnBarONINX Ne Ne pa3nenoB gaHHOW AUCIUILIMHEI U3 TabJ.5.1, 115 KOTOPBIX
n/m (mpenpiymux) U 00ecednBaeMbIX HE00X0IMMO H3ydeHHe o0eceunBaronIuX (TIpeaplaynuX) u odec-
(Tmocienyronux) TUCIUATITINH TIEYMBAEMBIX (TTOCIEAYIOIMNX) TUCITUTUIAH

1] 2] 3 [ a5 [Je] 7 [ |
IpeamecTBy0MMe THCHHILITHHBI
1 | Onro3neKTpoHHBIEC 1 KBAHTOBBIC MPH- + + + + +
O0pEI 1 ycTpoiicTBa
2 OnTuyecKre HaIpaBJISIOIINE CPEIbl + + + +
3 | IlpoexTupoBaHue, CTPOUTEILCTBO U + + + +
skcruryartarst BOJIC
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Mociaenyomme IMCHUNITHHBI

1| [ [ ] | | [ [

5.4. CooTBeTcTBHE KOMIIETEHLMI, (POPMUPYEMBIX IPH U3YUYEHHUHU TUCUMUIJIMHBI, 1 BUI0OB
3aHATHI

Ilepeuenn Bunel 3ansTuii @®opMbI KOHTPOJIS 110 BCEM BUAAM 3aHIATUH
KOMIIETCHIHMH J JIab p. KP/KIT | CPC
I1K-8 + + + + Omnpoc Ha 1abopaTopHBIX paboTax, MPaKTHYECKUX
3aaaTHsIX KouTpomsHBIe paboThl. 3aueT
IIK-9 + + + Omnpoc Ha mabopaTOpHBIX paboTax, MPaAKTHIECKUX
3aHATHIX . KOHTponbHBIE paboThL. 3ader

JI — nexuwus, I[Ip — mpakTHueckue u ceMuHapckue 3ausatus, JIab — maboparopusie padotsl, KP/KIT — kyp-
coBas pabora/mpoekt, CPC — camocrosTensHast paboTa CTyAeHTa

6. METOAbI N POPMbl OPIrAHU3ALIUN OBYYHEHUA

TexHoJ0rMN HHTEPAKTHBHOIO 00y4eHHs He MPeIyCMOTPEeHbI.

7. TABOPATOPHbIA NPAKTUKYM

Ne | Ne pazpena HaunmenoBanue 1a00paTopHBIX padboT Tpyno- OK, IIK

1/ | JACLUILIN- 9 cemectp €MKOCTb

o | HBI (gac.)

1 4,6 HccnenoBanue mapaMeTpoB M XapaKTEPUCTHK MHOTOBOJHOBO- 4 K-8, ITK-9
r'0 BOJIOKOHHO-ONTHYECKOTO YCHUITUTEIIS] MOIIHOCTH

3 4,6 HccnenoBanre oNTHYECKOTO MYJIbTHUIUIEKCOPA HA OCHOBE 4 IK-8, T1K-9
MacCCHBa IJIaHAPHBIX BOJIHOBOJIOB

8. MPAKTUYECKUE 3AHATUA (CEMUHAPDI)

Ne  paznena HanmeHnoBanue npakTH4eCKUX 3aHATHI Tpyno- OK, IIK
1/ | AUCUUIUIH- (cemHuHApOB) €MKOCTb
I | HEI 9 cemectp (gac.)
5 Pacuer mapameTpoB U XapaKTEpPUCTUK ONTHUYECKUX MYJIbTHU- 4 | TIK-8, I1IK-9
TUIeKCOpoB Ha ocHoBe GmibTpoB ®adpu-Ileppo

9. CAMOCTOATEJIbHAA PABOTA

Ne | Pa3nenbl JUCIHUTUINHEL U3 Temaruka camoctosiTenbHOM padotel | Tpymo- Kowmme- KouTponab BbI-
n/ | Tabm. 5.1 (Oemanuzayus) eM- terimu OK, | momHenus pabo-
n KOCTb K ThI
(uac.)
8 cemcecTp
1. [IpopaboTka TEOpETHIECKOTO MaTe- 34 IIK-8, [IK-9 | . 3auer.
1,2 puana.
9 cemectp
3,4,5,6,7 [IpopaboTka TEOPETHYESCKOrO MaTe- 30 I1K-8, I1K-9 KouTpoabubie
puana. paboThl. 3auer.
2. [Moaroroska k labopaTopHbIM pabo- 30 ITK-8, I[IK-9 | Homyck k sabo-
4,6 Tam patopHoii pado-
TEC W OTYET.
5 IMoaroToBKa K MPaKTUYECKUM 3aHS- 16 ITK-8, IIK-9 | Omnpoc Ha mpak-
TUSIM TUYECKHX 3STHSI-
THAXX.
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3. BrinonHenne KOHTPOJIbHOW paboThI 8 ITK-8, I1K-9 | IIpoBepka KoOH-
45,6 .Tema: TPOJILHOU pa-
1. Pacuer xapakTepUCTHK ONTHYE- OOTEHI.

CKHX MYJIBTHUILUICKCOPOB HA OCHOBE
HHTEPEPEHITOHHBIX (PHUIBTPOB.
1-7 IToaroroBka ¥ cada 3adera 4 IIK-8, IIK-9 | Cpaua 3agera

10. MIPUMEPHAA TEMATUKA KYPCOBbIX NMPOEKTOB (PABOT)

KypcoBsie mpoekThI (paboThl) y4eOHBIM IJIAHOM HE TIPETYCMOTPEHBI

11. PEMTUHIOBASAA CACTEMA ANA OLIEHKW YCNEBAEMOCTWU CTYAEHTOB
He npenycmotpena.

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

12.1.0cHoBHas TuTEpaTYypa
1. IHapanrouu C. H. MHOroBOJIHOBBIE ONTHYECKUE CHCTEMBbl CBSA3UM [DIEKTPOHHBIM pecypc]:
yuebnoe mocobme. - Tomck: TYCVYP, 2016. — 156 c. [Dnekrponssii pecypc]. URL
http://edu.tusur.ru/training/publications/6028. (mara obparmienus 14.01.2017)

12.2. lonosiHuTe/IbHAS JIUTEPATYpPa

2. 3acnasckuii K.E. BoIOKOHHO-ONTHYECKHE CHCTEMBI MIEPEad CO CIIEKTPAIHHBIM YIUIOTHCHHEM:
Yuebnoe nmocobue s By30B. - HoBocubupck: Cubl'YTH, 2005. — 136 c. (20)

3. CnenoB H.H. CoBpemeHHBIE TEXHOJIOTMH HU(POBBIX ONTOBOJOKOHHBIX cereil cBss3u (ATM,
PDH, SDH, SONET u WDM. - M.: Paauo u cBs3b, 2003. - 468 c.: (40).

4. BoylokOHHO-ONITHYECKHE cucTeMbl cBsi3u: [lep. ¢ anrn./ P. ®puman ; pen. nep. H. H. Crernos. -
3-¢ u311., 1o1r.. - M.: Texnocdepa, 2003. - 447 c. (2)

5. ®puman P. BonokoHHo-onTuueckue cucreMbl cBsizu: Ilep. ¢ anrn./ - M.: Texaocdepa, 2006. —
495 c. (14)

12.3 YueGHo-MeTOAMYECKHE MOCOOUS M IPOrPaAMMHOeE obecriedeHue

12.3.1 O6s13aTenbHbIE y4eOHO-MeTOANYECKHE OCOOHs

6. I[Hapanrosuy C.H. MHOroBOJIHOBBIE ONTHYECKHUE CHUCTEMBI CBs3u: KoMmbloTepHsbIit 1adopaTtop-
HBIUA MIPAKTUKYM. : y4e0. mMetoa. mocodue. - Tomck : TYCVYP, 2016 — 158 c. [DnexkTpoHHBIH pe-
cype]. URL: http://edu.tusur.ru/training/publications/6030. (nara obparienus 14.01.2017)

7. 1lapanrosuu C.H. MHOroBoJHOBBIE ONTHYECKUE CUCTEMBI CBSI3U: YUeOHO-METOANYECKOe MO-
coOue Mo OpraHu3alM CaMOCTOSITEIbHONH pabOThl CTYACHTOB HAlpaBlIE€HUS MOJATOTOBKH
11.03.02 «1HPOKOMMYHUKAITMOHHBIE TEXHOJIOTUU U CUCTEMBI CBs3m». - Tomck : TYCVYP, 2016
— 56 c. [Dnextponnsiit pecype]. URL_http://edu.tusur.ru/training/publications/6029.  (mara 06-
pamienus 14.01.2017)

8. IHapanrosuy C.H. MynbTUIIIIEKCOPHOE U YCHIMTEIbHOE 000pPYJOBAHHE MHOTOBOJHOBBIX BO-
JIOKOHHO-OINITUYECKUX CUCTEM Mepeaun: yued. MeToI. Hocodue JUIsl CTYAEHTOB 3a04YHOU (POpMBI
oO0yuyenus . — Tomck | ToMck. roc. yH-T cUCTeM YIp. U paaunosnektponuku, 2011. — 92 c. .
[DnexTponnsiit pecype]. URL_http://edu.tusur.ru/training/publications/285  (mata oGpariie-
Hust 14.01.2017) (y4eOHO-METOAMYECKOE TOCOOHE IO MPAKTUYECKUM 3aHSATHSIM)

12.3.2 YuyeOHO-MeTOANYECKHE TOCOOUS IS JIUL C OTPAHUYEHHBIMHM BO3MOKHOCTSIMH 310POBbS
Y4eOHO-MeToInYeCKHe MaTepHaIbl ISl CAMOCTOSTEIILHON U ayTUTOPHOI paboThl 00yJatonuxcs
13 YHUCJIa UHBAIHUJIOB MPEJOCTABISAIOTCSA B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHUSM UX 3I0POBBS U
BOCIIPUATHS HHPOPMALINH.
JJ1st M ¢ HApyIeHUsIMM 3PeHus
- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;
- B IIeYaTHOH (opMe yBEeTMUEHHBIM MIPU(TOM.
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JIJ1s1 JIMI ¢ HAPYIIEHUsSIMH CJIyXa:
- B (hopMe AIIEKTPOHHOTO JOKYMEHTA;
- B MIEYaTHOH (opme.
JIJist JiM1 ¢ HAPYIIEHUSIMU OMOPHO-IBUTATEILHOTO annapara;
- B (hopMe AIIEKTPOHHOTO JJOKYMEHTA;
- B [1IeUaTHOM opme.

12.4 ba3bl 1aHHBIX, MH(POPMAIMOHHO-CIIPABOYHbIE, IOUCKOBbIE CHCTEMbI U TPedyeMoe Mpo-
rpaMMHoOe obecrieyeHue

1. Springer Journals — moJHOTEKCTOBas KOJUICKIUS 3JCKTPOHHBIX IKYPHAJIOB H3IaTEIbCTBA
Springer. [Dnextponnsiii pecypc]. URL: http://link.springer.com/

2. OOpa3zoBaTenbHbI MopTan B cBOOOJHOM foctyme: «Du3nka, XUMUs, MaTeMaTHKa CTYACHTaM U
mkoiapbHUKaM. OOpa3oBarenbHblii mpoekT A.H. Bapruna». [Onekrponnsiii pecypc]. URL
http://www.ph4s.ru/; (mata oopamenus 14.01.2017)

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

4. VuuBepcuterckas uHpopManmoHHas cuctema Poccus. [Dnextponnsni pecypc]. URL:
http://uisrussia.msu.ru/is4/-main.jsp; (nara oopaimenus 14.01.2017)

13 MATEPUAJTIBHO-TEXHUYECKOE OBECNEYEHUE OUCUUMITIUHDbI
13.1 O6mue TpedOBaHUA K MATEPHAIbHO-TEXHMYECKOMY 00eCIe4eHNI0 T CHUIIHHbI

Jlnst mpoBeieHNsI 3aHATHH JIEKIIMOHHOTO THIIA, TPYNNOBBIX H HHIAMBHIYAJIbHBIX KOHCYJIbTA-
IMii, TeKylero KOHTPOJISA U MPOMEKYTOUYHOM aTTeCTAIMM HCIIOJIb3yeTcsl yueOHasi ayAuTOpHsl, C KO-
JUYECTBOM IOCAIOUHBIX MECT He MeHee 22-24, o6opynoBaHHas JOCKOW U CTaHIapTHOUN y4eOHOI Mebe-
710, VIMEIOTCS HarsiAHbIe TOCOOUS B BUI€ IPE3CHTAIIMIA 10 JICKIIMOHHBIM pa3/ieiaM AUCIHILIHHEL.

Jliis mpoBeieHNs JIa0OPATOPHBIX 3aHATHI HCIIONIB3YeTCsl Y4eOHO-HCCIe0BATENbCKAs BBIYUCIIN-

TenbHas J1abopartopus, pacronoxernas o aapecy 634034, Tomckas obmacts, T. Tomck, Bepmmanna
ynuna, 1. 74, 3 atax, aya. 3336. CocraB 000pya0BaHuUSA:
VYyeOnas mebenb; Okpan ¢ 3nekrporpuBogioM DRAPER BARONET — 1 mir.; MynbTUMe1uiHbIN 11po-
ektop TOSHIBA — 1 wr.; Komnbioteps! kinacca He Huxe Intel Pentium G3220 (3.0GHz/4Mb)/4GB
RAM/ 500GB ¢ mmpokononocHsM goctyrnoMm B Internet,— 12 mt.; Mcnonp3yercs: TUIEH3HOHHOE TPO-
rpaMMHOe obecrieueHne, makersbl Bepcueil He Hipke: Microsoft Windows XP Professional with SP3;
Visual Studio 2008 EE with SP1; Microsoft Office Visio 2010; Microsoft SQL-Server 2005; Matlab
V6.5

st caMocTOATeIbHOM PadoThl UCIONB3YETCs ydeOHas ayauTopusi (KOMIIBIOTEPHBIA Kilace),
pacnonoxxeHHas mo aapecy 634034, Tomckas obnacts, T. Tomck, Bepuimnuna ynuna, a. 74, 3 stax,
ayn.333s. CoctaB 000py0BaHHUS:

VYuebnas mebens; Komnbroteps! kiacca He Huxke [I9BM INTEL Celeron D336 2.81Tu. - 12 mr.;
Kommbrorepsr noakmtouens! k cetu MHTEPHET u obecnieunBaroT 10CTynm B 3JEKTPOHHYIO MH(DOpMa-
IIUOHHO-00Pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

13.2 MaTepI/laJIbHO'TeXHI/I‘{eCKOC odecneyeHue AUCHUIIJIMHBI IJId JIMI ¢ OrPAaHUYCHHBIMHU BO3-
MOKHOCTAAMM 310POBbS

OcBoenne muctumuinHbl auramu ¢ OB3 ocymecTBiseTcs ¢ UCTMOIb30BAaHUEM CPENICTB OOyUeHUs
0OIIEr0 U CIIEUAIBLHOIO Ha3HAUYECHUS.

[Ipu oOyueHHM CTYJEHTOB ¢ HAPYLIEHUSIMH CJIyXa MPETyCMOTPEHO MCIOIb30BAHUE 3BYKOYCHIIH-
BAaIOLIEH ammnaparypbl, MyJIbTUMEAMWHBIX CPEACTB M APYIMX TEXHUYECKHX CPEICTB MpUEMaA-TIEpenadu
yueOHOI MHpOpPMAaLUH B TOCTYNHBIX (popMax AJisi CTYAECHTOB C HapYyIIEHUSIMU CITyXa, MOOMJIBHOM cucTe-
MbI 00yYEHUS JJIsI CTYJCHTOB ¢ MHBAJIMIHOCTBIO, IIOPTATUBHOM MHIAYKIIMOHHOW CUCTEMBI. Y4eOHas ayau-
TOpHSI, B KOTOPOW 00Yy4aroTCsl CTYJIEHTHI C HapYIIEHUEM CiIyXa, 000py/10BaHa KOMITBIOTEPHON TEXHHUKOM,
ayIMOTEXHUKOU, BUICOTEXHUKOM, WIEKTPOHHON TOCKOU, MyJIbTUMEIUNHON CUCTEMOM.

[Ipu o0y4yeHun CTy/IEHTOB ¢ HAPYUIEHUSIMH 3PEHUSIMHU IPEIYCMOTPEHO UCIOJIb30BaHKUE B JIEKIHU-
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OHHBIX U Y4EOHBIX ayJUTOPUSAX BO3MOKHOCTU MPOCMOTpPA YIAIEHHBIX OOBEKTOB (HAaIpUMep, TEKCTa Ha
JIOCKE WJIH cJaiija Ha SKpaHe) IIPU IOMOIIM BUJEOYBEIMUUTENIEH AJIs yAaIEHHOTO IPOCMOTpa.

[Ipu oOyueHHH CTYAEHTOB ¢ HAPYIIEHMSIMH ONMOPHO-IBUIaTeJIbHOT0 ANNAPATA HCIOJB3YIOTCA
albTePHATHBHBIC YCTPOIMCTBA BBOAA MH(OPMAIMU M JPyrHe TEXHUYECKHE CPEACTBa MpHeMa-liepenadn
yuebHoIl nH(popMalMu B JTOCTYMHBIX (opMax Ui CTYIEHTOB C HapyLICHUSMH OIOPHO-ABUTaTEIbHOTO
anmapara, MOOMJIBHOM CHCTeMbI 00y4EHHsI IS JTFOJIEH ¢ MHBAJIMTHOCTHIO.

14 ®OHA OLIEHOYHbIX CPEACTB U METOOUYECKUE PEKOMEHAALIUU MO
OPIrAHU3AUNU UIYHEHUA ANCUUNTIUHDbI

14.1 OcHoBHBbIe TPpeOOBaHNS K (POHIY OLIEHOYHBIX CPEACTB U MEeTOANYECKHEe PeKOMEH 1Al MU

@DOH/T OLICHOYHBIX CPEJCTB M TUIIOBBIC KOHTPOJBHBIE 3a/IaHMS, UCIIOJIB3YEMbIC JIJIs OLICHKU Cop-
MHPOBAHHOCTH M OCBOCHMS 3aKPEIUVIEHHBIX 3a JUCLMUIUIMHON KOMIIETEHIIMN MPU MMPOBEICHUN TEKYILEH,
MMPOMEKYTOUYHOM aTTECTAIlMU IO TUCIUILIMHE TPUBECH B MIPHIIOKEHUHU K paboueit mporpamMmme.

14.2 Tpe6oBaHusi K (GOHIY OI[EHOUHBIX CPEIACTB JIJIsl JIUI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMH
310POBbA

I[HSI CTYACHTOB C OI'PaHUYCHHBIMU BO3MOKHOCTAMU 300POBBA MMPEAYCMOTPCHBI JOITOJIHUTCIBHBIC
OLICHOYHBIE CPEJICTBA, IEPEUCHb KOTOPHIX yKa3aH B TaOJIHIIE.

Tab6imua 14 — JlonoJiHUTeIbHBbIE CPEACTBA OLIEHMBAHNS 1JIs1 CTY/IECHTOB ¢ HHBAJH/IHOCTHIO

@DopMbl KOHTPOJISI U OLIEHKH

Karteropuu cryaenTon
pe3yJbTATOB 00yUeHHUs

BI/I}ILI AOIMOJHHUTECJIBHBIX OLHEHOYHBLIX CPEIACTB

C HapylLIECHUAMH CTyXa

TecThl, MUCEMEHHBIE CAMOCTOSTENBHBIC PAOOTEHI,
BOMPOCHI K 3a4€TY, KOHTPOJIbHBIE PadOTHI

IIpeumy1iecTBEHHO MUCEMEHHAs
ITPOBEpPKaA

C HapylLIeHUAMH 3pe-
HUS

CobecemoBanue 10 BOIPOCAaM K 3a4€Ty, OIPOC I10
TepMHHAM

[IpenmyniecTBEHHO YCTHAs MPO-
BepKa (MHIUBUAYAIBHO)

C HapyIlIeHUsIMH OIOp-
HO-JIBUTATEIBHOTO af-
napara

Penienne AMCTaHIIMOHHBIX TECTOB, KOHTPOJIbHBIC
paboThI, MUCEMEHHBIC CAMOCTOSATEIBHBIC Pa0OTHI,
BOMPOCHI K 3a4ETy

[IpenmytiecTBEHHO TUCTAHITUOH-
HBIMH METOJaMU

[IpenmyiiecTBEHHO MTPOBEpPKa
METOJIaMH, UCXOS U3 COCTOSTHUS
o0ydJaromerocss Ha MOMEHT Ipo-
BEPKH

TecTbl, MICEMEHHBIE CAMOCTOSTENbHEIE PabOTHI,
BOTIPOCHI K 3a4€Ty, KOHTPOJIbHEIE PabOTHI, YCT-
HBIE OTBETHI

C orpaHrYeHUsIMU 110
001IIeMe TUITUHCKUM
IMOKa3aHUsIM

14.3 MeToauuecKkue PECKOMEHIANHUHA 110 OUCHOYHBIM CpeaACTBaAM IJIdA JIUIl ¢ OrPAHUYC€HHBIMHA BO3-
MOKHOCTAAMM 310POBbS

s crynenroB ¢ OB3 npenycMarpuBaeTcs 10cTynHas (popMa MpeJocTaBiIeHus 3ajaHui OlIeHOY-
HBIX CPEJCTB, @ UMEHHO:

B MIEYaTHOH (opme;
B [I€YaTHOHN (popMe C yBEIMUEHHBIM HIPUPTOM;
B (hopMe ANIEKTPOHHOIO JOKYMEHTA;
METOJIOM YTEHHS aCCUCTEHTOM 3aJlaHusl BCIYX;
® TIpeJOCTaBJICHUE 33/1aHUS C UCTIOJIb30BAaHUEM CYPJIONEPEBOA.

CryneHtaM ¢ MHBAJUMAHOCTBIO YBEIMUYMBAETCS BPEMs Ha MOJATOTOBKY OTBETOB HAa KOHTPOJIbHBIE
BOMpochl. /i TakuxX CTYyJEHTOB IpeaycMaTpuBaeTcs JOCTyMHas ¢opMma MpeaoCcTaBiIeHHUs OTBETOB Ha
3aJlaHusl, @ UMEHHO:

MUCHMEHHO Ha Oymare;
Ha0Op OTBETOB HA KOMITBIOTEPE;
HabOp OTBETOB C UCIOJIb30BAHUEM YCIYT ACCUCTEHTA;
® [IpE/ICTaBJIEHUE OTBETOB YCTHO.
[Iponenypa oneHuBaHMs Pe3yJabTaTOB OO0Y4YEHUsS] WHBAIHMIOB MO JAUCHUIUIMHE MpPElycMaTPUBAET
npeocTaBiieHue HHPopMaluu B (popMax, afanTHPOBAaHHBIX K OTPAHUYECHUSAM UX 370POBbS U BOCIIPHUS-
TUS HHGOPMaLIUU:

JJ1st M ¢ HAapylIeHUsIMM 3PeHus
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- B (hopMe AIEKTPOHHOTO JJOKYMEHTA;
- B [1€YaTHOUW (popMe YBEITUICHHBIM HIPUPTOM.
JIJ1s1 JIN1 ¢ HAPYIIEHUSIMH CJIyXa:
- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;
- B IIEYATHOH (opme.
JJ1s1 1M1 ¢ HAPYLIEHUSIMU OTIOPHO-IBUTaTeJILHOIO anapara:
- B (hOpMeE AIIEKTPOHHOTO JJOKYMEHTA;
- B [1IeUaTHOM opme.
[Tpu HEOOXOAMMOCTH JIJIsl O0YYAIOIINXCS ¢ MHBATMIHOCTBIO TPOLIEAYpa OLCHUBAHHS PE3yIbTaTOB 00Y-
YCHHUST MOXKET IPOBOIUTHCS B HECKOJIBKO ITAIOB.
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MHHHUCTEPCTBO OBPA30OBAHWS 1 HAYKH POCCUMCKOM ®EJIEPALIMA
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«MHOT'OBOJIHOBBIE OIITUYECKHUE CUCTEMbI CBA3N»
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3aB. kad. CBY u KP Ilapanrosuu C.H.
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1 Bgenenue

®oHp oneHOoUHBIX cpeacTB (POC) sBnseTCS MPUIOKEHUEM K pabodel mporpaMMe TUCIUTUIHHBI « MHOTOBOJHOBBIE OTI-
THUYECKHE CHCTEMbI CBSI3M» U IPEICTABISET COO0H COBOKYITHOCTh KOHTPOJIbHO-U3MEPHUTEIBHBIX MaTePUaioB (KOHTPOJIbHbBIE
PpaboThI, TECTHI U JIp.) U METOJIOB UX UCIIOJIE30BAHUSI, IPEAHA3HAYCHHBIX JIJISI H3MEPCHHUS YPOBHS JTOCTHKCHUS CTYICHTOM

YCTaHOBJICHHBIX PE3YJIbTATOB O0YYEHHS.
@®OC no JUCHUIIMHE UCTIONB3YETCs IIPH IPOBEAESHUH TEKYILIETO KOHTPOJIS yCIIEBAEMOCTH (KOHTPOJIBHBIC TOUKH) U
IIPOMEKYTOUHON aTTeCTallUu (3a4eT) CTYACHTOB.
[lepeuenpb 3aKpeIUICHHBIX 32 TUCIUIUIMHOW KOMIIETEHIUH pUBeIeH B Tabuue 1.

Tadoanna 1 — Iepeyens 3aKkpenieHHBIX 32 TUCHUTIJIHHON KOMIETEeHINH

Kog DopMyJHPOBKA KOMIIETCHIHMH Jranbl GopMUPOBAHUS KOMIIETEHIIUH
I1K-8 YMEHHUE cOOMpPATh ¥ aHAIN3UPOBATh 3HATh!:
nHpOpMannio a1 GopMUpOBAHHS — TPUHLHINBI U METOABI CIEKTPAJIBHOIO YINIOTHEHHUS 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 JaHHBIMUA bupm-
MIPOU3BOJUTENEH ONTUYECKUX MYJIbTUIUIEKCOPOB M 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 COBPEMEHHOM JI€MEHTHOI 0a3bl.
I1K-9 YMEHUE POBOJNUTH PACYETHI IO IIPO- | 3HATH:
€KTy CeTeH, COOPYKEHUHN U CPEACTB — OCHOBBI OPTaHM3AIMU U NAapaMeTpbl MHOTOBOJIHOBBIX 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 aKTHBHOT'O U MACCHBHOI'O 00OPYIOBAHHUS;
TMHAJIbHBIX BJIA/ICTh!
— METOJJaMH OIICHKH XapaKTEPHCTHUK OCHOBHBIX (PYHKITHO-
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 YCHIIH-
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-
POBaHNS CPEJCTB M CeTeil CBA3M M UX IJI€MEHTOB.

st opMHUpOBaHUS] KOMIIETEHIIMHA HEOOXOIMMO OCYIIIECTBUTD Psijl ATATIOB.

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

Tadauua 2 - Itansl GopMHUPOBAHUS KOMIIETEHIIMH U HCIOJIb3yeMble CPeACTBA OLleHHBAHUS

CocraB 3Harnb Ymern Baanern
— BBIOMPAaTh CXEMOTEXHHMYECKYIO |- pappikaMy YTeHHS M H300-
— IPUHLOUNBL ¥ METOIBI CICK- peanu3anuo  MHOTOBOIHOBBIX paxxeHHs (QyHKIIMOHAIBHBIX
Co)]ep- TPaJIbHOTO YIUIOTHCHHUS KaHa- ONTHYECKUX CHCTEM M CeTeH U CTPYKTYPHBIX CXE€M MHO-
KaHue JIOB B MHOTI'OBOJIHOBBIX OIITH- CBS3U; TOBOJIHOBBIX  OIITUYECKHUX
jTamnos YECKHUX CUCTEMA CBS3HU, — TII0JIb30BATBHCS  CIPABOYHBIMHU CUCTEM CBS3M Ha OCHOBE
JTaHHBIMU 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 3aHATHS. 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 OTIETHOCTH U ol .
cpeacrea | e KontposbHas paborta 3aIMTa Ja00PaTOPHBIX PaboT; * OTg eT 110 nadopatopHoii
OLICHH- e 3ager ¢ KoHcnekT camocTosTenbHOU R ngZ:e
BaHHA paboTHI.

OGHII/IG XapaKTCPpUCTHUKU MoKa3aTejeH u KPUTCPUCB OLICHUBAHUA KOMIICTCHIIMN Ha BCEX dTallaX NPUBCIACHLI B Ta6nnue 3.

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

Iloka3zarenu
3HaTh Ymers Baagers
U KPpUTEPUH
OobnanaeT GakTUICCKH- Ob6namaeT quana3oHoOM
Otanuno MU U TEOPETHYECKHMH 3Ha- | NPAKTHYECKUX YMEHU, TpeOy- Kontpomaupyer paboty,
(BbICOKHIi ypoO- HUSIMU B IIpejieNax u3ydae- €MBIX JUIS Pa3BUTHS TBOP- MPOBOJIUT OLICHKY, COBEPLICH-
BEeHb) MoOH 00J1aCTH C TOHUMAaHU- YECKUX pellleHnH, abcTparupo- | CTBYET AeHCTBUS pabOTHI
€M T'paHuIl IPUMEHUMOCTH BaHMS MPoOIEM
Beper oTBETCTBEHHOCTS 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 TIPO0OJIEM B 001aCTH
MoH obnacTH ATENBCTBAM B PEIICHUH IPO-
HCCIIEOBaHUS
Omem
Ynanosaersopu- O0J1a1aeT OCHOBHBEIMH
Obnanmaet 6a30BEIMH PaGoraer npu mpssmom
TeJbHO (Topo- YMEHUAMH, TpeOyEeMbIMH 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 KPUTEPHUH OCHUBAHUSA KOMIIETCHIIUU HA ITalmax

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-
BpPEMEHHOM 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
TeJel 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 CIPABOYHBIMHU
(<60 o6aj- BOJTHOBBIX ONTHYECKUX CUCTEM
KaHaJIOB B MHOTOBOJIHOBBIX | JaHHBIMU (UPM- IPOU3BOAH- .
JIOB) . CBSI3U Ha OCHOBE COBPEMEHHOM
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 U CPeCTB HH(POKOMMYHUKAINA B COOTBET-
CTBHM ¢ TEXHHYECKUM 3aJaHHEM ¢ HCMOJIb30BAHUEM KaK CTAHJAPTHBIX METO0B, IPHEMOB 1 CPEACTB ABTOMATU3AIUH
MPOEKTHPOBAHHUS, TAK U CAMOCTOSITEJILHO CO31aBAEMbIX OPUTHHAJILHBIX.

st opMHUpOBaHUS] KOMIIETCHI[MHA HEOOXOIUMO OCYIIECTBUTD PsiJl ATATIOB.

Otarsl GOPMUPOBAHKS KOMIIETEHIIUH, PUMEHSEMBbIE JIJIsl TOTO BUJIbI 3aHATHH, M UCTIOIb3YEMbIC CPEICTBA OLICHUBAHHUS
MIpeCTaBICHEI B TabHIIe 5.

Ta6auna 5- dranbl popMHUPOBAHNS KOMIETEHIIMU U UCMOJIb3yeMble CPeICTBA OLIEHMBAHMS

CocraB 3HaTh YmMmern Baagern
—  OCHOBBI OpraHU3alMy U [apa- [~ MCTOAaMI OLCHKH  XapaK-
MeTphl MHOTOBOJIHOBBIX ONTH- [~ BBHITIONHATH PAcdeThl, CBA3AH- TEPUCTHK OCHOBHBIX (yHK-
Coxep- YECKHX CHCTEM CBSI3H; HBIE C ONpeieleHHeM mapa- | HMOHAIBHBIX y3JIOB, HABbI-
KaMH pacyeTra, 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 o [IpakTuyeckue 3aHATUSL o [IpakTHueckue 3aHATUSA
¢ CamocrosTenbHas paboTa. e CamocrosTenbHas paboTa. o CamocrosiTenbHas padboTa.
o 3amuTa 1a00paTopHOIL pa-
HUcnoinb- e KoHcnekr ¢ KonTponsHas pabora 601;11 PaTop P
3yeMble e YCTHBIN OTBET ¢ OopmieHne OTIETHOCTH U .
e Otyger no JlabopaTopHOH
CpecTBa ¢ KonTponpHas padorta 3aIuTa JJAOOPATOPHBIX 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

IToxa3zaTenn
3HaThL Ymern Baanernb
1 KPpUTEPUH
OTJH4YHO OobnanaeT GakTHICCKH- OOJaaeT 1Mana3oHoM Kontpomupyer padoty,
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(BBICOKMIT ypoO-
BeHb)

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

MPAaKTUYECKUX YMCHUH, TpeOy-
EMBIX JUIS Pa3BUTHUS TBOP-
YECKHX PEIICHU, abCTparupo-
BaHUs TIPOOIIEM

MMPpOBOAUT OLUCHKY, COBCPIICH-
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 PEIICHUS 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

O0i1aaeT OCHOBHBIMH
YMEHUSMH, TPeOyEeMbIMH IS
BBIMOJIHEHHS MTPOCTHIX 33124

PaGoraer npu nmpssmom
HaOJIOIeHUN

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

TaﬁJmua 7 — Iloka3aTeau u KPUTEPHUH ONCHUBAHUSA KOMIIETCHIIUA HA dTalmax

Iloxka3are-
JIA M KpHUTe-
puu

3HaTL

YmMmerhb

Baagerpb

3HaeT OCHOBBI OpTraHuU-
3alMM U TIapaMeTpbl MHO-
TOBOJIHOBBIX OIITHYCCKUX

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

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

HOBBIX ONTUYECKUX MYJIb-
TUIJIEKCOPOB U YCHUJIUTE-
el

IIJICKCOPOB U YCHHHTeﬂeﬁ..

Otauyno /
sauTeHO CHCTEM CBSI3M M CTaHIAp- paMeTpoB aKTHBHOTO H T1ac- HaJIbHBIX Y3JI0B, HABBIKAMHA
(90-100 TBI HA CHCTEMBI, 000py10- CHBHOTO 000pyIOBaHHS pacdera, IPOEKTHPOBAHHUS U
6a1108) BaHME ¥ KOMIIOHEHTHI BOJI- KOMITBIOTEPHOTO MOJEINPOBa-
HOBOTO YIUIOTHEHHUSL. HUSI ONITHYECKHUX MYJbTHITICK-
COpOB U YCHJIUTENEH ;
Nmeer npencrasnenue CaMOCTOSITEIIFHO BBITIOJI- Brnaneer ocHOBHBIMU
00 OCHOBaxX OpPraHM3AIlMH M | HSTh pacyeThl, CBA3aHHbIC C HaBbIKAMH W METOAAMH OIICH-
Xopomo / rapameTpax MHOTOBOJIHO- oTpeielIeHueM MapaMeTpoB KH XapaKTePUCTUK OCHOBHBIX
3aqTelf0 BBIX ONTHYECKUX CHCTEM AaKTUBHOTO M ITACCUBHOTO 000- (yHKIIMOHATBHBIX y3II0B,
(70-89 CBSA3M M CTaHAapTax Ha pyJIOBaHUS. HaBBIKAMU pacdeTa, MPOeKTH-
6a:1108) CHCTEMBI, 000-pyOBaHHE U POBaHUS M KOMIIBIOTEPHOTO
KOMIIOHEHTBI BOJIHOBOTO MOJICIUPOBAHMS ONITHYECKUX
YIUIOTHEHUS; MYJIBTHIIEKCOPOB M YCHIIMTE-
neu
Haet onpeneneHus 1o IToka3piBaeT HETOIHOE, HE- JleMOHCTpHpYET HeToJIHOE,
OCHOBaM OpraHU3aluy 1 JIOCTaTOYHOE YMEHHUE BBIIOJI- HEJIOCTaTOYHOE BIIaZIeHUE Me-
Ynosie- rmapaMeTpaM MHOTOBOJIHO- HSTb PacueThl, CBSI3aHHBIC C TOJJaMH 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 pyJoBaHUs pacdera, IPOEKTHPOBAHHUS U
0a,1710B) KOMITOHEHTBI BOJIHOBOTO KOMITBIOTEPHOTO MOJIEIHPOBa-
YIUIOTHEHHUS. HUS ONTUYECKHUX MYJIbTUILICK-
COpPOB U yCUIJIUTEJIEH
HmMmeer cymiecTBeHHbIE
JleMoHCTpUpYET OTCYT-
IpOOETBI HITH OTCYTCTBHE
" CTBH€ BJIaJICHUS METOAAMU
3HaHUI 00 OCHOBax cxe- IToxassIBaeT oTCyTCTBHE
Heynos.ie- . OIIEHKH XapaKTEPUCTHK OCHOB-
MOTEXHHKH, METPOJIOTHYE- YMEHHH BBITIOIHATH PacUeTHl,
TBOPUTEJIBHO / HBIX (QYHKIIMOHAIBHBIX y3JI0B,
CKHX IIPUHIIUIAX U3Mepe- 1 TIPOBOJINTH KOMITBIOTEPHOE
He 324TEHO . HaBBIKaMU pacydeTa, IPOeKTH-
HUH U CTaHAApTax Ha Xa- MOJIEIUPOBaHKE U MPOEKTUPO-
(<60 oaJ- pPOBaHMs U KOMIIBIOTEPHOI'O
PaKTEpUCTUKU MHOTOBOJI- BaHME ONTHYECKUX MYJIbTH-
JIOB) MOJIEIUPOBaHUS ONITUYECKUX

MYJIBTUIUIEKCOPOB U YCHUJIUTE-
Jen
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IpumeyaHue: KOJIMUECTBO OAIIOB M MEPEBO] B TPATUIIMOHHYIO OIIEHKY YKa3aHO B COOTBETCTBUU C MMyHKTOM 11 Pabo-
4yel IporpamMMel.

3 TunoBble KOHTPOJIbHBbIE 32 JaHUS

Jnst peann3anyy BBILIETIEPEYHCIICHHBIX 3314 00yUeHUsT HCIIONB3YIOTCS CIIEAYIOINE MaTepHUalIbL:
—  THUIOBBIE KOHTPOJIBbHBIC 3aJaHUs MJIM MHBIE MaTepHaibl, HEOOXOIMUMBIE JJIsl OLIEHKH 3HAHUH, YMEHHH,
HaBBIKOB ¥ (MJIM) OTIBITa IESTEIbHOCTH, XapaKTePU3YIOIIUX 3Tarnbl (JOPMUPOBAHUS KOMIIETEHIIUH B IIPO-
1iecce OCBOCHUS 00pa3oBaTeNbHOI NPOrpaMMBL, B COCTaBe:

3.1 KoHTpoJbHbIe padoThI 10 TeMaM:

1. Pacyer XapakTepUCTHK ONTHYECKUX MYJIbTHIUIEKCOPOB Ha OCHOBE HHTEP(EPEHINOHHBIX (DHIBTPOB .
CozepxaHre KOHTPOJIBHBIX paboT MPUBEACHO B yueOHO-METOANIECKOM TTocobuu [8].

3.2 TIpakTHYecKHe 3aHATHS TeMaM:
1. VccnenoBanye napaMeTpoB U XapaKTEPUCTHK ONTHYECKHX MYJIbTUIIEKCOPOB Ha ocHOBE (miibTpoB Dadpu-
IIeppo.

VKa3aHusi K MPaKTHYSCKUM 3aHATUSM TMPUBEICHBI B y4eOHO-METOAHYECKOM mocobu [7,8],

3.3 JIabopaTopHble padoTHI IO TEMAM:

1. VccnenoBanue napaMeTpoB U XapaKTEPUCTUK MHOTOBOJIHOBOT'O BOJIOKOHHO-ONITHYECKOTO YCHIIUTEINS MOIIHOCTH.
3. HccnenoBanue onTHYECKOro MyJIbTUINIEKCOPA HA OCHOBE MAacCHBa IJIaHAPHBIX BOJIHOBOJOB.
VYkazaHusi K J1a0OpaToOpHBIM paboTaM MpPUBEICHBI B y4eOHO-METOMUUeCKOM mocobuu [6],

3.4 Bompocs 1J1s1 IpOBeAeHNUs 3a4eTa:

1. HUcropus passurus MEHOTOBOTHOBEIX BOCII u ycTpoiicTB BomHOBOrO ymotHeHHs WDM MupoBoii ypoBeHb
Pa3BUTHsI ONITHYECKOH CBA3M ¢ Hcnonb30BaHueM WDM.

2. Meroas! yIutoTHeHNST HH)OPMAIIHOHHBIX TOTOKOB - MeTon BpemerHoro yiotHerus (TDM). O6mactu ucmoins-
30BaHMs, IEPCIEKTHBEI

3. Meropl yIIIOTHEHUsI HHPOPMALMOHHBIX ITIOTOKOB -.MozaoBoe ymioTHeHre (MDM). O6nacTtu ucnonb30BaHus,
MIEPCIEKTUBBI

4. Metonpl yIUIOTHEHUS] HH(OPMAIIMOHHBIX TOTOKOB - MHOTOBOJIHOBOE YIJIOTHEHHE ONTUYECKHX HECYIINX
(WDM). O6acTv UCTIOIBb30BaHUS, IEPCIICKTHBBI

5. CrangapTsl Mex1yHapoIHOTO TelleKOMMYHHKaMoHHOTro coto3a ITU Ha nprMeHeHue TeXHOJIOrHid 1 000py10-
BaHUS, MexXIyHapoIaHOI mekTpoTexHudeckoit komuccus IEC mns o6opynoBanus SDH/SONET ontryeckix
uQpoBeIX cucTeM nepenadn. YacToTHBIHN 1u1aH, cTaHaaptiu3oBaHaeiid | TU-T.

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 HapaMeTphl ONTHYECKUX CHCTEM BOJIHOBOTO yIuoTHeHUs. Kputepun obecneuenns Tpedy-
eMbIX XapakrepucTuk OLEHKa 3HEpreTHYecKoro OI0/pKeTa

8. OOuiue NpUHIMITBI TOCTPOSHUS, OTIMCAaHUE U CTpYKTypa 1HppoBeix WDM cuctem. OO1iee onucanue u napa-
Metpsl DWDM, HDWDM cuctem. Onpenenenue 3amnaca 1o MOIIHOCTH.

9. XapaKkTepHCTHKH IepeJalonuX KOMIOHEHT CUCTEM BOJIHOBOTO YIUIOTHEHHUS! — BBIXOHAS! MOIIHOCTh, CTA0HJIIb-
HOCTB IIEHTPAIBbHOM 4acTOTHI, CHEKTP M OOKOBBIE JIEIECTKH M3TYIEeHUS

10. XapaKkTepucTHKN KOMIIOHEHT CUCTEM BOJIHOBOT'O YIIOTHEHHs . llepeqaTunku -MeTo/ibl MOYJISIMK — BHYTPEH-
Hss (TOKOBas) W BHewHss (uHTEeppepoMeTpsl Maxa-llenaepa, 31eKTpoonTHdecKas).

11. MeTozp! cTaOMIM3anMK JJTMHEI BOJHBI ONITHYECKUX NEPeaTINKOB — TeMIIepaTypHasi, TokoBas. CTabnimm3aTopsl
JUTMHBI BOJIHBI HA OCHOBE JIMAJIEKTPUYECKUX (QHUIBTPOB. BhIpaBHMBaHNE CHIEKTPAIBHOTO paclpeeeH sl MOLIHO-
CTH.

12. [IpuHIMIBI HHTETPALUK NEPeAIONINX ONTHYECKUX MOyJIeH — (J1a3ep, MOIYJISTOP, TOJYIPOBOAHUKOBBIN YCH-
JIUTENb.,. (MYJIbTHIIA3ep, MYJIbTUIIEKCOP, YCUIINTEND).

13. [IpuHOUTIBI TOCTPOCHUS KOMMYTATOPOB ISl YCTPOUCTB onTHIecKoit kpocc-kommyTamu OXC. BomHOBEIE pas-
BETBUTEIIH.

14. BosIOKOHHO-ONTHYECKUE -ONTHYECKUE HHTEP(EPEHIIMOHHBIE (DUIIBTPBI -OTHOCTOPOHHKE GUIBTPHI ( PHUIBTPBI
KOPOTKHX ¥ JUIMHHBIX UTHH BOJIH).

15. BoJIOKOHHO-ONITHYECKHE -ONTHYECKIE HHTEPPEPECHIINOHHBIE (GUIBTPHI - H30MpaTeIbHbIC PEKEKTOPHBIE U TIOJI0-
COBBIE (PHUIIBTPHI, , XAPAKTEPUCTUKN (PUKCHPOBAHHOTO ONTHIECKOTo (prbTpa kommannu DiCon

16. BosIOKOHHO-ONTHYECKHE -ONTHYECKHE (HUIBTPHI HA OCHOBE AN(PPAKIIMOHHBIX PELIETOK. THUIIOBBIE TapaMeTphI

17. Ilepnonnueckas BoaHoBoaHas penietka AWG, [Tpunnun nevicteus AWG u napaMeTpsl

18. ®unbTpHI € perynupyeMoii oJI0coi NpoITyCKaHusl, HacTpauBaeMble (PUIBTPHI ¢ HHTEP(EPEHIIMOHHBIM ITOKP bI-
THEM. U OCHOBHBIE XapaKTEPUCTUKH ITEpeCTpanBaeMoro onTuieckoro gpuiaprpa komnanuu DiCon

19. AxyctoonTHueckue GUIBTPHI, a Takxke pesoHaTopbl @adpu-Ilepo kak BolokoHHO-ONTHYECKHE -ONTHYECKUE
(GUIBTPEL.

20. WDM BounokoHHO-onTHYEeCKHE HHTEP(EpEeHIIMOHHbBIE (QUIIBTPBI - PeaNn3alus Il MHOTO-BXOJIOBBIX CEIEKTOPOB
Ha OCHOBE TPEXIOJIIOCHOTO JeUTENs (HEMOTIOMAIOIIEro HHTEP(hepeHIMOHHOTO (QUIIBTPA),
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21. Onrnueckue ycunurenu juit WDM cucteM — 0COOCHHOCTH IIOCTPOCHUS U XapaKTEPUCTHUK.

22. OnrTudecKue YCHIUTEIH Ha BOJOKHE, HCIIOJIb3YONUE OPUILTIOIHOBCKOE paccesiHre. CTUMYIMPOBAHHOE OpPHIT-
JIIOOHOBCKOE paccesHue - HeIMHEHHBIH 2 (eKT. XapaKTepUCTUKN

23. OnTHYecKHe YCHIIUTENN Ha BOJIOKHE, HCIIOJIB3YIOIIIE pAMAaHOBCKOE paccesHHe. IIEPEeX0JHbIE IIOMEXH MEXIY
YCHIIMBAaeMbIMU KaHAJIAMH

24. TTonynpoBOAHUKOBBIE JIA3EPHBIC YCUIINTENH — IPUHIUI ISHCTBUS, XapaKTePUCTHKHY, . mHTerpanus [ITIJTY ¢
JIPYTHMH ONTHYECKUMH YCTPOICTBAMH.

25. Yeunurenu Ha npumecHoM BostiokHe O61mue cBenenus 00 EDFA Knaccudukanus EDFA no ciocobam mpume-
HEHUS

26. [Tpunumn neiictBus EDFA Texundeckue napameTps! 1 xapakrepuctukd EDFA OcHOBHBIE CTPYKTYpPHBIE CXEMBI
EDFA.

27. Maremarunyeckast Mosiens MHOroBosHoBoro EDFA OcHoBHble xapaktrepucTuku yeuiureneit EDFA

28. TunoBrle xapaktepuctuku EDFA Vcunenne BOJOKOHHO-ONTHYECKOTO YCUIIATEIS. Y CHIIGHHE C1a00ro CHrHaja
HaceimenHoe ycnineHne 3aBUCHMOCTD YCHIICHUS OT Housisipu3anuy CIeKTpanbHBIN TPoBall yCHICHNUS.

29. IIpuHOUT TEHCTBHS ONITHYECKUX JEMYIIbTUILIEKCOPOB HAa OCHOBE HHTEP(EPEHIIMOHHBIX QIIbTpoB OCHOBHBIE
IapaMeTphl ¥ XapaKTEPUCTHUKH.

30. IpuHIUD OecTBUS ONTHYECKUX AEMYIBTHIDIEKCOPOB Ha ocHOBe (hrmibTpoB @adbpu-Ileppo OcHOBHEIE mapa-
METPBI U XapaKTEPUCTUKU

31. IlpuHIUI AEHCTBUS ONTHYECKUX JEMYJIbTUINIEKCOPOB HAa OCHOBE TU(PaKIMOHHBIX perieTok. OCHOBHBIEC mapa-
METpBI U XapaKTePUCTUKHU.

32. Onruueckue MyJIbTUIUIEKCOPHI ¢ 100aBJICHUEM M OTBOJIOM KaHasioB. KoH(UTrypaius 1 xapaKTeHUCTHKH BOJIHO-
BOJIHOTO MHOTOKaHQJIEHOTO ONITHYECKOT0 MYJIbTHIIIIEKCOPA

33. [IpuHuMnHMaNbEHasE CXeMa U OCHOBHBIE XapaKTEPUCTHKH BOJTHOBOJHON ONTHYECKOI CUCTEMBI CIIEKTPAJIBHOTO
MYJIbTHIICKCUPOBAHUS/IEMYyIbTHIJICKCUPOBAHUS Ha OCHOBE MaTPHIIBI c(hasMpOBaHHBIX BOJHOBOAOB ((azap).

34. OcoOeHHOCTH TECTHPOBAHMS CHCTEM CO CIICKTPAIbHBIM YIUIOTHEHHEM. (OCHOBHBIEC ITAPAMETPHI CUTHAJIOB U
KOMITOHEHTOB. TpeGoBaHMs K H3MEPUTEIHHOMY 000PYI0BAHHIO.

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

4 METOAUYECKHUE MATEPUAJIbI

I[J'ISI obecrieyeHus npomecca 06yqu1/I;1 " pCHICHUA 3aaa4 06y‘IeHI/I$I HCIOJB3YHTCA CICAYOINEC MECTOANICCKUEC MATC-

pHAIIBI, ONPENEISIOIINe IPOLECAYPhl OLCHUBAHHS 3HAHMH, YMCHHMI, HAaBBIKOB U (HJIM) ONBITA ACATEILHOCTH, XapaKTePH3YIO-
KX ATanbl GOpMUPOBaHKS KOMIETEHIIUH, B COCTaBe:

4.1.0cHoBHAas1 JINTEpaTypa

1.

ITapanroBny C. H. MHOroBOJHOBBIE ONTHYECKHE CHUCTEMBI CBSI3M [DJIEKTPOHHBIH pecypc]: ydeOHoe mocolue-
Tomck: TYCVYP, 2016. — 156 c. [Dnextponnsiit pecypc]. URL http://edu.tusur.ru/training/publications/6028.  (ma-
ta obpamienus 14.01.2017)

4.2. lonoTHMTEIbHAS JUTEPATypPa

2.

3.

4.

5.

3acnasckuii K.E. BonokoHHO-ONTHYECKHE CHCTEMBI TIEpeiadyl cO CIIEKTPAJIbHBIM YIULIOTHEHHEM: Y4eOHoe rnmocobue
Jutsi By30B. - HoBocubupck: Cubl'YTH, 2005. — 136 c. (20)

CnenoB H.H. CoBpeMeHHBIE TEXHOJIOTHH ITUPPOBBIX ONTOBOJIOKOHHBIX cetell cBs3u (ATM, PDH, SDH, SONET #u
WDM. - M.: Paguo u cBs3b, 2003. - 468 c.: (40).

BonokonHo-onTuueckue cucteMsl cBsizu: Ilep. ¢ anrn./ P. ®pumasn ; pen. nep. H. H. Cnenos. - 3-¢ u3a., gom.. - M.:
Texuochepa, 2003. - 447 c. (2)

@®puman P. BomokonHo-onTryeckue cucteMsl cBs3u: [lep. ¢ anrn./ - M.: Texnochepa, 2006. — 495 ¢. (14)

4.3 Y4ebHO-MeTOANMYECKHE TOCOOMSI U IPOrPaMMHOE ofecrieueHue

12.3.1 Ods3aTebHBbIE Y4eOHO-METOANYECKHE OCOOHS

6.

[MapararoBua C.H. MHOTOBOJTHOBBIE ONTHYECKHE CHCTEMBI CBS3H: KOMITBIOTEPHBINH TaOOPaTOPHBIA MPAKTHKYM. :
yue6. wmeron. mocobme. - Tomck : TYCYP, 2016 - 158 c. [Onexrponnslii pecypc]. URL:
http://edu.tusur.ru/training/publications/6030. (xata obpamenus 14.01.2017)

[Hapanrosuu C.H. MHOTroBOJIHOBBIE ONTHYECKHE CUCTEMBI CBSA3H: Y4EOHO-METOINYECKOE IT0COOME M0 OpraHm3a-
LIMM CaMOCTOSITENEHON paboThl CTYAEHTOB HarpasieHust noArotoBku 11.03.02 «MHpoKOMMYHHUKAIIMOHHbIE TEXHO-
JIOTMH W CcHUCTeMBbl cBs3u». - Tomck : TYCVYP, 2016 - 56 c. [Onextponnsiii pecypc]. URL
http://edu.tusur.ru/training/publications/6029.  (mata o6pamenust 14.01.2017)

[Tapanronuy C.H. MynbTHILUIEKCOPHOE M YCUIIUTEIbHOE 000PYA0BaHNE MHOTOBOJTHOBBIX BOJIOKOHHO-ONITHYECKUX
CHCTEM Iepeniaun. y4ed. MeToA. mocobue s CTyACHTOB 3a04HOi (hopMel o0ydeHns . — Tomck : Tomck. Toc. yH-T
cucTeM  ymp. U PagHodJIeKTPOHHUKH, 2011. - 92 . [OnexTponHBIi  pecypc]. URL
http://edu.tusur.ru/training/publications/285  (marta o6pamenus 14.01.2017) (yueOHO-MeTOAMUYECKOE TTOCOOHE
10 TIPAKTUYECKUM 3aHSTHSIM)
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