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2. | JlaGopaTopHbIie paGoThI 18 18 | vacosm
3. | [IpakTHyeckune 3aHATUS 4yacoB
4. | Kypcooii npoext/padora (KPC) (aynuropnas) 4acoB
5. | Bcero ayauTopHbIX 3aHATHI (Cymma 1-4) 42 42 | yacos
6. U3 HuX B HHTEpaKTHBHOIT (hopme 4acoB
7. | CamocrosiTensHas padora crynentos (CPC) 66 66 | wacoB
8. | Bcero (0e3 hx3ameHa) (Cymma 5,7) 108 | 108 | yacos
9. | Camoct. padoTa Ha MOATOTOBKY, CAa4Yy IK3aMeHa 36 9JacoB
10| O6mas TpyA0eMKOCTH (Cymma 8,9) 144 | 144 | gacoB
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
rpotoxos Ne oT & » 20 1

Jluer corsracoBanui

PaGouast mporpamma cocTaBieHa ¢ yueToM TpeboBanuii deaepansHoro ['ocymapcTBeHHOT0 00pa-
30BaTebHOTrO cTaHaapta Beiciiero oopazosanus (PI'OC BO) no nampasnenuto moarotoku 11.03.02
"NH}OoKOMMYHHKAIIMOHHBIC TEXHOJOTHH M CUCTEMbI CBsA3U (YpOBEHb OakanaBpuata)”, yTBEp)KICHHOTO
npukazoM MunoOpuayku Poccun 06 mapta 2015 r. Nel74, paccMoTpeHa U yTBEpKIeHa Ha 3aCeIaHuu
kadeapsl «28» anpens 2016 r., mpotokoa Ne 8

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

3aB. kadenpoit CBUuKP C.H. llapanroBuu

(moymkHOCTB, Kadenpa) (moamucs) (®.1.0.)

Pabouas mporpamma coryiacoBaHa ¢ QaxkyiabTeToM, mpoduiaupyomiei, odecrneynBaroneii u Bbl-
nmycKarolei kadeapaMu HarpaBIeHUs! TOATOTOBKH.

Hexan PT® K.1O. IlonoBa

(Ha3BaHUE (aKyabTETA) (moxnuck) (®.1.0.)

3aB. npoduiupyromiei

kadenpoit TOP Al lemuoB
(Ha3BaHue Kadenpbr) (moamnuce) (®.1.0.)

3aB. obecrieynBaroIei U BBITyCKArOIIen

kadenpoit CBUuKP C.H. llapanrosuu
(Ha3BaHue Kadenpbr) (moamnuce) (®.1.0.)
DKCHepThl:
Houent xadenpsr TOP C.U. boromonos
MeCTO paboThI, 3aHIMaeMasi JOJDKHOCTB) (romucs) (®.1.0.)
[Tpod. xadenpsr CBUKP A.E. Mangenb
(MecTo paboTHI, 3aHUMaeMast JOJDKHOCTB) (moamuck) (®.11.0.)
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1. UENU 1 SAO0AYUN OUCLUUTMINUHDI:

Heabro npenogaBaHusi AUCHMIUIMHBL SIBJIIETCS M3YUYEHHUE TPUHLIUIIOB IMOCTPOCHUS CPEICTB
CHEKTPAJIBLHOIO YIUIOTHEHUS M YCUJICHUS ONTHYECKUX CUTHAJIOB B MHOTOBOJHOBBIX ONTHYECKUX CHUCTE-
Max CBSI3U, MO3BOJISIFOIIMX MHOTOKPATHO YBEIWYUTH MPOMYCKHYIO crocoOHOCTh Iudpossix BOCII,
O3HAaKOMJIEHHE C MX TEXHHMYECKUMHU XapaKTEePUCTUKAMH, OTPAaHUYCHUSIMH U MEPCIEKTHUBAMH Pa3BUTHS
OTJICBHBIX JIEMEHTOB MYJBTUIIIICKCOPHOTO M YCHIIMTEIHHOTO 00OPYAOBAHUS ONTHUYECKHUX IU(POBBIX
CHCTEM CBSI3U.

3agayaMu npenogaBaHus JUCIUTUTMHBI SBIISTFOTCS:

— u3ydyeHue (U3MYECKUX MPUHLHUIIOB MOCTPOSHUS M TEOPETUYECKUX OCHOB (YHKIIMOHUPOBAHUS

ONTUYECKUX MYJIbTUILIEKCOPOB U YCHIIUTENCH;

— TOJIy4eHUE HEOOXOJIMMBIX 3HAHWA MO CTPYKTYPHOH OpraHU3alliu ONMTHYECKUX MYIbTHUILICKCO-

POB ¥ MHOTOBOJIHOBBIX YCUJIUTEIICH;

— HU3YYEHHE XapPaKTEePUCTUK W CTAHJAPTOB ONTHYECKUX MYJIbTUIUIEKCOPOB K MHOTOBOJIHOBBIX

YCUJIUTENICH;

— O3HAKOMJICHHE C MEPCIEKTUBAMH PA3BUTHS 3JEMEHTOB MYJIbTHIUIEKCOPHOTO U YCHUJIUTEIBHOTO
000pyI0BaHUsI MHOTOBOJHOBBIX ONMTHYECKUX ITU(PPOBBIX CUCTEM CBSI3H.

2. MECTO AUCLUUMNIINHDBI B CTPYKTYPE OOI:

JlanHas OUCIUIUIMHA SIBJISICTCS NMCHMIUIMHOW MO BBIOOPY BapUAaTUBHOM YacTH LIMKJIA JTUCIHU-
wmH (b1.B.JIB.6.2).

Jnst u3yuenus Kypca TpeOyeTcsi 3HaHUE CIEAYIOMUX TUCHUILTUH: ONTO3JIeKTPOHHBIE U KBAHTO-
BbIe IPUOOPHI U yCTpoicTBa, ONTHYECKHE HaNpaBstonue cpeapl, OnTudeckue nuQpoBbIe TEICKOMMY-
HUKAIMOHHBIE CHCTEMBI.

3. TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA OUCLUUIMIIUHDbI

[Tpornecc n3yueHust TUCIUTUIMHBI HAIIPaBJIeH Ha (POPMUPOBAHHE CIIEAYIONINX KOMITETCHIIUNA:
— yYMeHHMeM coOMpaTh U aHAJIM3UPOBATh MH(OPMALUIO Ui (POPMUPOBAHMS UCXOAHBIX JAHHBIX IS
HPOCKTHPOBAHUS CPEIICTB M CeTeid CBsi3u U ux 31emenToB (I[1K-8);
— YMEHHMEM IPOBOJUTH pPacueThl MO MPOEKTY CETeH, COOPYKEHUI U cpeACcTB MH(POKOMMYHHUKAIIUMA
B COOTBETCTBMM C TEXHMYECKUM 33JaHHEM C HUCIOJb30BAHUEM KaK CTaHJIAPTHBIX METOJOB, IpPHU-
€MOB U CpPEACTB aBTOMATHU3alMKM IPOEKTUPOBAHHUS, TAK U CAMOCTOSATEIBHO CO3/1aBa€MbIX OPUTH-
HanbHbIX ([T1K-9).
B pesynprare nzydeHuss AMCUMIIINHBI CTYIEHT JOJIKEH:
3HATh!
— (¢u3nvecKue U TEOPETUUYECKUE OCHOBBI ONUCAHHUsI MHOTOBOJIHOBBIX ONTHYECKUX MYJIbTHIIEKCO-
POB ¥ YCHIIUTENEH ;
— KJIacCU(UKALIMIO MHOTOBOJIHOBBIX ONTUYECKUX MYJIbTUIIIIEKCOPOB U YCUIIUTEIIEH;
— TPUHIMIBI TOCTPOSHUS U PAOOTHI OJOKOB M YCTPOHCTB MYJIbTHIJIEKCOPHOTO U YCHIUTEIHHOIO
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 CXEMOTEXHMUYECKYIO peal3alli0 ONTHUYECKUX MYJIbTUIUIEKCOPOB U YCHIIMTENEH
MHOT'OBOJIHOBBIX ONTHYECKUX CUCTEM M CETEU CBSI3H;

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

— MPOBOJAUTH KOMIBIOTEPHOE MOJEIMPOBAHUE U NMPOEKTUPOBAHUE ONTHYECKUX MYJIbTHUIUIEKCOPOB
U YCUJINTEIIEH;

— TI0JIb30BAThCS CNIPABOYHBIMH JAHHBIMHU (UPM-TIPOU3BOAUTENEH ONTUYECKUX MYJIbTHILIEKCOPOB
Y yCWINTENEHN, IPU MPOEKTUPOBAHUN MHOTOBOJIHOBBIX ONTHYECKUX CHCTEM U CETEH CBA3M;
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BJIAJIETh.

— MCTOJaMH aHaJIM3a U pacdycTa OCHOBHBIX Q)YHKHI/IOHEUIBHBIX Y3JI0B OIITUYCCKUX MYJIBTUIIIICKCO-
pPOB Hu yCI/IJII/ITCJICI\/JI, a TakKKC MMCThb NPCACTABJICHUC O MCTOHAX KOMHBIOTepHOﬁ OIITUMMU3allU

TaKUX YCTPOUCTB;

— HaBBIKAMU pacuera, MPOSKTUPOBAHUS U KOMIBIOTEPHOTO MOJICIUPOBAHUS ONTUYECKUX MYJIbTH-
MJIEKCOPOB U YCWJIMTENIEH MHOTOBOJHOBBIX ONTHUYECKUX 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 6 7 8
AyauTopHsle 3aHATHS (BCero) 42 42
B tom uucne:
Jlexun 24 24
JlabopatopHsie paboTs! (JIP) 18 18
Ipaxrraeckue 3ausTus (I13)
Cemunapsl (C)
Komnoxsuywmsl (K)
Kypcogoii npoekt/(paboTa) (ayauropHast Harpy3Ka)
pyaue suovl ayoumopoii pabomoi
CamocTosiTelbHasi pa6oTa (Bcero) 66 66
B Tom uncne:
Kypcogotii mpoekt (pabota) (camocrosrensHas padboTa)
PacuerHo-Tpadraeckue paboThl
Pedepar
Hpyaue udvi camocmosmenvrol pabomol
IToaroToBKa K MPAaKTHYECKUM 3aHITHIM (CEMHHpPaM)
IToaroroBka K 1a00paToOpHBIM paboTam 24 24
[ToaroroBka K dK3aMeHy 36 36
Bun artecranyu (3aueT, 9K3aMeH) JK3 OK3
OO61mas TpyJI0eMKOCTh Jac. 144 108
3avernsie Enununer TpygoeMkocTu 4 4
5. COOEPXAHUE OUCUUNMIINHBI
5.1. Pa3gesn] AMCOUILINH ¥ BUALI 3aHATHH
- =
Ne E § E E E % 8) % E § § DopmupyembIe
HaumenoBaHme pazaena qUCIUTLTIHB g S = 2 w gy o & o B KOMIIETEHIINHU
n/m o} CEZ| 85| 8% | ox| 38 q
= = = oo & g 5 5 @ (OK, IIK)
2 |3
1. Beenmenne. Kiaccudukanus MHOTOBOJIHOBBIX 2 4 6 TIK-8, TIK-9
ONTHYECKUX MYJIBTHIIIIEKCOPOB M YCHIIUTENEH.
2. | duznueckue NPUHIMILI TOCTPOSHHS U TEOPETH- 6 6 4 6 K-8, I1K-9
YecKHe OCHOBHI (DyHKIIMOHUPOBAHUSI MHOTOBOJI-
HOBBIX ONTHYECKUX MYJIbTUITIEKCOPOB M YCHIIH-
TeeH.
3. | Crpykrypa u mapameTpbl MHOTOBOJHOBBIX OITH- 6 6 12 | 32 T1K-8, TTK-9
YECKHUX MYJIbTHIUIEKCOPOB U YCHIIMTEIIEH.
4. | Crangaptel Ha OOOpPYZOBAaHHME W KOMITIOHEHTHI 4 6 12 | 34 IK-8, I1K-9
ONTHYECKUX MYJIbTHIIJICKCOPOB M YCHIIHTENEH
5. | MOHHTOPHHT W TECTHPOBAaHHE MYJIBTHILIEKCOP- 4 6 14 IK-8, I1K-9
HOTO M YCHJIUTEJILHOTO 000pYI0BaHUS
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6. | IlepcrieKTHBBI pPa3BUTHA DJIEMEHTOB MYIbTH- 2 6 10 [K-8, I1K-9
IUIEKCOPHOTO M YCHJIUTEIBHOIO 000pYyIOBaHUS
Ha  OCHOBE  BOJIHOBOAHBIX  MHTErpajibHO-

ONTUYECKUX CXEM
BCEI'O 24 |18 66 | 108
5.2. Conep:xanue pa3iejioB TUCUUNJIMHBI (110 JEKIMIM)
Dopmu-
Tpyno- | pyemsble
Ne HanmenoBanue pas- eM- KOMIIe-
ConeprxaHue pa3eioB
n/m b1 (S (0):] KOCThb TEHLIUN
(uac.) | (OK,
1K)

1. | Beenenne. Kiaccu- | [Ipeamer u 3agaun kypca. Mctopust pa3BUTHSI MHOTOBOJTHOBBIX 2 K-8,
¢ukanms MHoroBoi- | BOCII. Ycrpoiictea BonHOBoro yrutotHenuss WDM  Knaccudu- IK-9
HOBBIX ONTHYECKHUX | Kal[Usl MHOTOBOJHOBBIX ONTUYECKUX MYJIBTUINICKCOPOB U YCHIIU-

MyJBTHUIIEKCOPOB U | Teneil . MUpOBOM ypOBEHb pa3BUTHUS ONTUYECKOMN CBSI3U C UC-
yCHIIUTENEeH mosp30oBanueM TexHosorun WDM

2. | IlpuHiumne! noctpoe- | Pusnyeckne MPUHINIBI IIOCTPOCHUS U TEOPETUIECKUE OCHOBBI 6 K-8,
HUS ¥ TEOPETHUYECKHE | (YHKIMOHUPOBAHUS: MHOTOBOJIHOBBIX ONITHYECKUX MYJIbTUILICK- IK-9
OCHOBBI ()YHKIIMOHH- | COpPOB Ha OCHOBE TOHKOIUIEHOYHBIX.()MIIBTPOB, pE30HATOPOB
POBaHUS MHOTOBOJI- ®abpu-Ilepo, mUppPaKIUOHHBIX CTPYKTYp, HEPHOANIECKUX BOJI-

HOBBIX ONTHYECKUX HOBOJHBIX PEIIETOKAa; MHOTOBOJHOBBIX ONTHYECKUX YCUIUTENEH

MYJbTHIIIEKCOPOB M | Ha OCHOBE MIPUMECHBIX BOJIOKOH, MOIYTIPBOJHUKOBBIX JIA3€PHBIX

YCUIIUTENCH. yCUIIHOTeNell, paMaHOBCKOTO U OPHILTIO9HOBCKOTO PACCESTHUA.
[IpuHIUOBI TOCTPOSHUS ONTUYECKUX MYJIBTUINIEKCOPOB BBO-
Jla/BBIBOJIa KAHAJIOB, YCTPOUCTB ONTHYECKOH KPOCC-KOMMYTALIUH,
YCTPOHCTB KOMIECHCAITUH JUCIIEPCUH .

3. | Crpykrypa u mnapa- | MyJIbTHIUIEKCOPBI M JEMYJIbTHIUIEKCOPBI — YHUCIIO KaHAJIOB, IO- 6 K-8,
METphl MHOTOBOJIHO- | JIOCa INPONYCKaHHs, : LIEHTpaJbHas 4YacTOTa M MeXKaHaJbHBII IK-9
BBIX ONTHYECKUX | MHTEPBAN, M30JALUSA U JalbHUE MEPEXOJHBIE IOMEXH, HEPABHO-
MYJbTHIUIEKCOPOB U | MEPHOCTh PAaCHpeAeIeHHs MOTeph MO KaHalaM; HONSIpU3alHOH-

YCHIIUTENEH. HBIE SIBJIICHUS — MOJIIPU3ALMOHHO 3aBHCUMBIE NOTEPH, NOISApU3aA-
LHUOHHO-MOJIOBasl AWCHEPCHs; CHEKTpalbHas 3aBUCHMOCTb BHO-
CHMBIX NOTEPh; HANPABICHHOCTh — OJIM)KHHE TIEPEXOIHBIC TTOMe-
XH; TOTEPH HAa OTPAKEHUE.
Onrtuyeckue yCUINTENN - CIEKTpalbHas 3aBUCUMOCTh M PaBHO-
MEpHOCTh KOI(D(HUIIHEHTA YCHICHHUS, KOIPQPHUIMEHT YCHUICHUS
cabbIX CHUTHAJIOB M IIEPEKPECTHOTO HACHIIICHUS, BBIXOTHAS
MOIITHOCTH HAaCBIIIEHHS], ITYMOBBIE TapaMeTPHI.

4. | Cranmaptel Ha 000- | CTaHgapTHl MEXIyHapOAHOTO TEIEKOMMYHHUKAI[HOHHOTO COI03a 4 K-8,
pynoBanue u komno- | ITU Ha npuMeHeHHe TEXHOJOTHH M 00opynoBaHusi, MexIyHa- IK-9
HEHTBl  ONTHYECKUX | POAHOM anekTpoTexHmueckoi komuccus IEC s o6opynoBaHUS
mynbTHIDIEKCOpoB © | SDH/SONET onTHdeckux HUPPOBBIX CHCTEM Iepenadd. Ya-
yCcuIIuTeNneu CTOTHBIM TuiaH, cranpaptuzoBaHHbll ITU-T. Pexomenpauuu

ITU-T G.mcs Ha onTHyeckue HHTePPEHCH A1 MHOTOKaHATBHBIX
cucteM B IEC 6129X misg onTHYeCKHX BOJOKOH, ITACCHUBHBIX M
AKTUBHBIX KOMIIOHEHT o0opynoBanus WDM.

5. | Morautopuar u Te- | Cucremsl Mmonutopuara BOCC2..CoBpeMeHHBIE CHCTEMBI MOHH- 4 K-8,
cTUpoBaHue MyJbTH- | Topunra BOJIC. IK-9
IUIEKCOPHOTO U ycH- | OCHOBHBIE METOJBI, apaMeTpsl U NMPHOOPH! I TECTUPOBAHUS
JUTEIBHOTO  000pYy- | CHCTEM CO CIIEKTPAIbHBIM YIUIOTHEHHEM. I[lapaMeTpsl CUTHAJIOB
JTIOBaHUS 1 KOMIIOHEHTOB. MeToJbI M3MepeHHus W KOHTpoiisi. M3mepenus

DWDM Ha npou3BoJCTBE.

6. | IlepcrexTuBbl pa3Bu- | IlepcrekTuBsl ucosbp3oBanus BCM//] Ha OKOHEYHBIX CTaHIUIX 2 K-8,
THS anemenToB | BOJIC, cBsi3aHHBIE ¢ BO3MOXXHOCTSIMH WX WHTETPAIMN C HCTOY- I1K-9
MYJbTHUIIJIEKCOPHOIO | HUKaMH U3Iy4EHUs, IPUEMHUKAMU, YCUIUTEIAMHU U Jp.

u YCHIIUTEIBHOTO | VIHTerpanbHBle HMCTOYHUKH M3IyYeHHs - MaTpuisl w3 Y-
obopynoBanus Ha | COeAMHUTENEH, MyTeM COEIUHEHUS U3IY4EHUS Ja3epoB C MOMO-
OCHOBE  BOJHOBOJ- | mpto BCM, o0beaunenns ycunureneit 1 BCM.

HbIX  HHTErpaiabHO- | HHterpaums BCM u gortonpuemHukoB. MHTerpamus gpoTonpu-
ONTHUYCCKUX CXEM €MHHUKOB Ha InP u neMyJnbTUIIIEKCOPOB HA OTpa)KaTeNbHBIX pe-
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taxke InP

IIETKAaX U PelIeTKax MPOXOTHOro Tumha. MHTerpanus neMyibTU-
IUIEKCOPOB C (POTOJICTEKTOPAMH Ha OCHOBE BOJTHOBOJOB U3 Si0; a

5.3. Pa3zgesbl AMCHUILVIMHBI M MEKIUCIUIUIMHAPHBbIE CBSI3M ¢ 00ecneYuBalOUMH (Mpeablay -
MH) U 00ecneYnBaeMbIMU (MOCJEIYHIUMH) THCHUILINHAMHA

Ne HanMmenoBanne o0eceYnBarOImnX Ne Ne pa3nenoB gaHHOW AMCIUTUTAHBI U3 Ta0I.5.1, A1 KOTOPBIX
n/m (mpenpinynmx) u o0ecTIeYNBaeMbIX HE00X0INMO U3ydeHHe 00ecTIeYnBarOIUX (TIPebIIyIINX) U obec-
(mocnexyromuX) AUCIUTUTHH MEYNBAEMBIX (TIOCIEIYIONTIX) TUCIHIUTHH
1 | 2 [ 3] a5 [6 7| |
IpenmecTBYIONIHE TUCIUNIHHBI
1 | Ouro3neKTpoHHBIC M KBAHTOBBIC MPH- + + + +
OOpEI 1 ycTpoiicTBa
2 OnTHyecKre HapaBIISIONINe CPEIbI + + +
3 | IIpoexTupoBaHue, CTPOUTEIHCTBO U + + + +
skcruryararusi BOJIC
5 | Onruueckue MUPPOBHIE TEIEKOMMY- + + + +
HUKAI[MOHHBIC CHCTEMBI
Hocaexywomue THCHUIINHBI
1| | | | | | | | | |
5.4. CooTBEeTCTBHE KOMHeTeHHI/Iﬁ, (bopanyeMblx NNpHA H3Yy4YCHUHU NUCHHUILIMHBI, U BU/10B
3aHATHI
Ilepeuenn Bunel 3ansTHI @®opMbI KOHTPOJIS 110 BCEM BUAAM 3aHITHH
KOMHeTeHLHH Jla6 | Tlp. [KP/KII| CPC
I1K-8 + + + Koncnekr. Onpoc Ha 1abopaTopHbIX paboTax.
KonTposbHbIe paboThl. 3aueT
I1K-9 + + + Konucnekr. Onpoc Ha 1ab0opaTopHbIX paboTax.
KonTposbHbIe paboThl. 3aueT

JI — nexnus, [Ip — npakTudeckue u ceMmuHapckue 3anstusi, JIab — maboparopusie padotsl, KP/KII — kyp-

coBast pabora/mpoekt, CPC — camocrositenpHas paboTa cTyieHTa

6. METOAbI N ®OPMbl OPTAHU3ALIMN OBYYEHUA

TexHO0JIOrMH HHTEPAKTUBHOI0 00y4eHHs1 IPH pa3HbIX (hopMax 3aHITHI B Yacax

DopMel Jlexnuu IIpakTuueckue JlaGopatopHsie Beero
Meroast (qac) 3aHATHA (Jac) 3aHsITHA (Yac)
Hcnone30oBaHne MyJIbTUMEIUIHBIX CPEACTB
Pa6ora B rpymme
Huckyccust
HToro uHTEpaKTUBHBIX 3aHATUN 0
7. NABOPATOPHbIN NPAKTUKYM
Ne | Ne paznena HanmenoBaHue 1a60paToOpHBIX paboT Tpyno- OK, IIK
AUCHUIIIIN- €MKOCTbH
n/ | HBI (uac.)
II
1 2,34 HccnenoBanne mapamMeTpoB M XapaKTEPUCTHK MHOTOBOJHOBOTO 5 K-8, ITK-9
BOJIOKOHHO-ONTHYECKOTO yCUIUTeNs - (10 BHIOOPY: npedsapu-
MeNbHO20, TUHEHHO020, YCUNUMEs MOWHOCU)
2 2,34 HccnenoBaHue nmapaMeTpoB U XapaKTEPUCTUK ONTHYECKUX Jie- 4 K-8, ITK-9
MYJIFTUTUIEKCOPOB Ha OCHOBE MHTEP(HEPEHIIMOHHBIX (DHIBTPOB
n ¢uistpoB Padpu-Ileppo
3 2,34 HccnenoBanue mapaMeTpoB U XapaKTEPUCTHK ONTHYECKUX JIe- 4 ITK-8, ITK-9
MYJIBTHIZIEKCOPOB Ha OCHOBE HAJIOKEHHBIX T0JIOrpaguyecKux
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peméTOK B (OTOMOIUMEPHBIX MaTepHaax
4 2,34 HccnenoBanue onTHYECKOro MyJIbTUIUIEKCOPA HA OCHOBE Mac- 5 I1K-8, I[1K-9
CHBa IJIAHAPHBIX BOJHOBONIOB (AWG)

8. MNIPAKTUYECKUE 3AHATUA (CEMUHAPDI)

[IpakTuueckue 3aHATHs (CEMUHAPbI) Y4€OHBIM IIJIJAHOM HE IPEyCMOTPEHBI.

9. CAMOCTOATEJIbHAA PABOTA

Ne | Pazpmensl mucuurim- Temartuka caMOCTOSTETBHOMN pabOThI Tpymo- | Komme- KonTtpomb BbI-
n/ | HBI U3 Tabm. 5.1 (Oemanuzayus) eM- TEHIIMH | TONHEHHS pado-
Il KOCTb OK, IIK TBI
(qac.)
1. IIpopaboTka TEOpETHUECKOTO MaTepHaa. 30 [K-8, Koncmekr. Kon-
1,2,3,4,5,6 . T1IK-9 TPOJBHBEIE Pabo-

TBI U TECTHPO-
BaHHe. 3a4er.

2. 24 TIK-8, JHorryck k 1abo-
2,34 IToaroToBka k 1a00paTopHEIM paboTamMm IK-9 paTopHoii pabo-
TE U OTYET.
3. [MoxroToBka kK KOHTPOIBHEIM paboTtam Te- 12 [K-8, OTBETHI Ha KOH-
2,34 MBI T1IK-9 TPOJBHEIE pa-
1. IIpyHIMITBI HOCTPOSHUST ONTHYECKUX 0OTBI.

MYJIBTUIUIEKCOPOB U yCHIIMTENEH.

2. CTpyKTypa ¥ apameTpbl ONTHYECKUX
MYJIBTHUIIIEKCOPOB U yCHUIIHUTENEH

3. CranzmapTtsl Ha 000OpYJIOBaHUE U KOMIO-
HEHTHl ONTHYECKUX MYJIbTHILIEKCOPOB H
YCHIIUTENEH.

10. NIPUMEPHAA TEMATUKA KYPCOBbIX MPOEKTOB (PABOT)

KypcoBbie npoekTsl (paboThl) yueOHBIM IIAHOM HE MPEAYCMOTPEHBI

11. PENTUHIOBASl CUCTEMA 1151 OLEHKWN YCMEBAEMOCTU CTYAEHTOB

MeToauka TEKYIIEro KOHTPOJIA 0CBOCHUSA IUCHUIIJIUHDI

OcymectBnsercs B cooTBeTCTBUU ¢ Ilos10:keHneM 0 MOpPsi/IKe MCNOJIb30BAHUS PeHTHHTOBOM
CHCTEMBI /IJIsl OIleHKH YCIIeBAeMOCTH CTYAeHTOB (mpuka3 pexropa 25.02.2010 Ne 1902) u ocHoBaHa
Ha OalbHO- PEUTHHIOBOW CHCTEMBI OIIEHKH yCIIeBaeMOCTH, neicTByomel ¢ 2009 r., koTopas BKIOYa-
€T TeKYIIM KOHTPOJIb BBITIOJHEHHS DJIEMEHTOB 00beMa JUCIUIUIMHBI 110 AJIEMEHTaM KOHTPOJIS C TIOJI-
BEJICHHEM TEKYIIIETO PEHTHUHTA U UTOTrOBbIil KOHTPOIIb.

IIpaBuna ¢opmMupoBaHus NATHOAIBHBIX OLEHOK 32 KKIyI0 KOHTpoibHYIO0 TOUKy (KTI,
KT2) ocymiectisercs myTeM OKpYTJIEHUS BETHUUHBI, paCCUUTaHHOU 10 hopmyIie:
KTX| B (Cymma _6amnos, _nabpannas _xk _ KTx)*5

x=12

Tpebyemas _cymma _6amios _no _6anmbHoil _ packiaoke

HToroBslii KOHTPOJIL OCBOEHHS AUCIUILTUHBI OCYIIECTBIISETCS HA DK3aMEHE 10 TPaTUIIHOHHON
naTubaIbHON 1mikane. O0s3aTeNnbHBIM YCIOBHEM TEpe] cauel SK3aMeHa SIBISIETCS BBIIIOJHEHUE CTY-
JICHTOM HEOOXOIUMBIX M0 paboueit mporpaMMme AJis JTUCIUIUIMHBI BUIOB 3aHSATHIA: BBITIOJHEHUE U 3alllU-
Ta Pe3yJbTaTOB JJAOOPATOPHBIX PadOT.

DK3aMEHAIIMOHHBIN OUJIET COJAEPXKUT JBa BOMpoca. MakcUMallbHas OlEHKA 3a KaKIbId BOIIPOC
cocTasisteT 15 0ayutoB. MakcumMaibpHasg dK3aMeHaMoOHHas orieHKa cocrasisger 30 OamroB. DK3aMeHaI -
OHHas cocTaplsitoias MmeHee 10 6amioB — He Caaya ’K3aMeHa, TpeOyeT MOBTOPHOH Mepe3aun B ycTa-
HOBJICHHOM TIOPSIZIKE.

@®opMHUpOBaHUE UTOrOBOIl CyMMBbI 0AJIJIOB OCYIIECTBISETCS IyTEM CYMMHPOBAHHUS Ce-
MecTpoBoii (710 70 6aminoB) W dK3aMeHaIMOHHOM cocTaBisronuXx (10 30 6amioB).
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Tabdauua pacnpeneseHus 6a/UI0B B TeUeHHE ceMecTpa

MakcuManbHbIN
a1 3a nepuon | Beero 3a
mexny 1 KT una | cemectp
KOHEIl CEMECTpa

MaxkcuMaJibHbIN
DeMeHTHl Y9eOHO! NesATeIbHOCTH oammr3a 1-10 KT ¢
Hadaja ceMecTpa

[locemenue 3ausTUi 10 5 15
Brinonnenne KOHTPOJIBHBIX paboT 10 5 15
BrimonHeHue u 3amuTa pe3yib-TaToB Jia-

OopaTtopHbBIX padboT 6 18 24
KoMmnoHeHT cBOEBpEMEHHOCTH 10 6 16
HToro Mmakcumym 3a nepuosu: 36 34 70
Cnayva sk3ameHa (MaKCHMyM) 30
Hapacrawomum UTorom 36 70 100

Hepecqu 0aJJ10B B OLCHKH 32 KOHTPOJbHBIC TOYKHA

bajuibl Ha 1aTy KOHTPOJIbHOM TOYKH Ouenka
> 90 % ot MmakcuManbHOU cyMMbl O6asu1oB Ha aaty KT 5
Ot 70% no 89% ot MakcuManbHOM cymmbl 6ayu1oB Ha aaty KT 4
Ot 60% 10 69% ot MakcumanbHOM cymmbl 6ayioB Ha gaty KT 3
<60 % oT MakcuMaNIbHOM cymMMbl OasiioB Ha aaty KT 2

Hepec'{eT HTOrOBOM CYMMBI 0aJJ10B B TPAAUIHUOHHYIO MCKAYHAPOAHYIO OLICHKRY

Ouenka (I'OC) HroroBas cymma 6a/1710B Ouenka (ECTYS)
(y4uThIBaeT yCHEIIHO CAAHHbIN
IK3aMeEH)

5 (OTIMYHO) 90-100 A (0TAH4HO)

85-89 B (ouens xoporio)
4 (xoporo) 75-84 C (xoporo)

70-74 D (yIoBIETBOPHUTEIIBHO)
3 (YIOBJIETBOPHUTEIHHO) 65-69

60-64 E(nmocpencTBeHHO)
2(HEeYIOBJIETBOPUTEIIHHO) Huzke 60 6as10B F (aeynoBieTBOpUTEIIb-

HO)

ITpeoOpa3oBanue cyMMbl OasIOB B TPAJUIIMOHHYIO OLIEHKY U B MEXIYHAPOJIHYIO OYKBEHHYIO OLICHKY
MIPOMCXOJUT OAMH pa3 B KOHIIE CEMECTpPA MOCJIE NO/IBEICHUSI UTOIOB N3YYEeHUS AUCLUUIUIMHBI( yCIel-
HOM C/1a4yM SK3aMeHa).
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12. YYHEBHO-METOAUYECKOE N UHOOPMALMOHHOE OBECINEYEHUE
ANCLUNMITUHDI

12.1.0cHoBHas TuTEpaTypa
1. IIapanrosuu C. H., [loosnbHOB E. A., Mupropoxn B. I'. u Ky3nenos B. B. MynbsTumniekcoptoe
U YCHIUTENbHOE 000pyI0BaHNE MHOTOBOJIHOBBIX ONTHYECKUX CUCTEM Mepeaadn [DIeKTPOHHBIN
pecypc]: yuebHOoe mocobue. - Tomck: TYCVYP, 2016. — 156 c. Pexum pocryna:
https://edu.tusur.ru/lecturer/publications/6022.

12.2. lonoJHUTeIbHAS JIUTEPaTypa

1. Topmuenko B.H., Kpyxmanes B.B., MouenoB A.Jl., lllapadyrnunoB P.M. Onrudeckue tene-
KOMMYHHUKAI[HOHHBIE CUCTEMBI [ DIIEKTPOHHBIN pecypc]: yueOHuK it By30B. — M.: ['opsiuas ju-
nus —Tenexom, 2011. — 368 c. Pexxum nocryma: http://e.lanbook.com/view/book/5147/

2. 3acnasckuit K.E. BonokoHHO-onTHYECKHE CUCTEMBI MIepeaaun CO CIEKTPATbHBIM YIIIOTHEHHUEM:
YuebHoe nmocobue st By30B. - HoBocubupck: Cudbl'YTHU, 2005. — 136 c. (20)

3. CnenoB H.H. CoBpeMeHHBIC TEXHOJOTHH HH(PPOBBIX ONTOBOJOKOHHBIX ceTeil cBs3u (ATM,
PDH, SDH, SONET u WDM. - M.: Paauo u cBs3b, 2003. - 468 c.: (40).

4. BonokoHHO-onThyeckue cucrtemsl cBsasu: Ilep. ¢ anrn./ P. ®puman ; pen. nep. H. H. Cnenos. -
3-e u31., jo1t.. - M.: Texunocdepa, 2003. - 447 ¢. (2)

5. O®puman P. BomokoHHo-onTHueckue cucteMsl cBs3u: Ilep. ¢ anrn./ - M.: Texnocdepa, 2006. —

495 c. (14)
6. PJI45.286-2002 Anmaparypa BOJIOKOHHO-ONTUYECKOW CUCTEMBI IIEpeIayrl CO CIIEKTPAIbHBIM pa3-
nenenueM.  Texnmueckume — TpeOoBanums.  -2002. -21 c¢. -Pexum  pocryna:

http://www.russgost.ru/catalog/item44155.

7. PJ1 45.186-2001 Anmnaparypa BOJIOKOHHO-ONTHYECKUX YCHUJIUTENEN JUIsl IPUMEHEHHUS Ha B3aUMO-
yBsi3aHHOW ceTu cBsizu Poccuiickoit @enepanuu. Texuudeckue tpedoBanusa. Pexxum moctyna:
http://www.russgost.ru/catalog/item44130.

12.3. IlepevyeHb MeTOANYECKUX YKA3AHUI N0 JJA00PATOPHBIM PadoTaM H CAMOCTOSTEILHOI pado-

Te

1. [apanroBuu C.H. MynbTHIIIIEKCOPHOE U YCHIIMTEIIBHOE 000pYA0BaHINE MHOTOBOJIHOBBIX OINTH-
YeCKUX CHUCTeM CBs3U. KOMIBIOTEpHBIN I1TabOpaTOpHBIA MPAKTHKYM [DIEKTPOHHBIA pecypc]:
yueb. wmerox. mocobme. - Tomck : TYCYP, 2016 - 158 c¢. Pexum pocryna:
http://edu.tusur.ru/training/publications/6021.

2. lapanroBuu C.H. MynbTHIUIEKCOPHOE U YCHIIUTEIHHOE 000PYI0OBAaHHE MHOTOBOJTHOBBIX OITH-
YECKUX CHCTEM CBSI3M [DIEKTPOHHBIN pecypc] : YueOHO-MeToau4Yeckoe mocodue mo opraHu3a-
UM CaMOCTOSATENBHON padOTHl CTYACHTOB HampaBieHus noarotoku 11.03.02 «MHpokOMMY-
HUKAIIMOHHBIE TEXHOJOTHH U CUCTEMBI CBsi3u». - Tomck : TYCVYP, 2016 — 55 c. Pexxum nocty-
na: http://edu.tusur.ru/training/publications/6020.

12.4 TlepeyeHb MHTEPHET-PECYPCOB: 0a3bl JAHHBIX, HH(POPMAINMOHHO-CIIPABOYHbIE U MOUCKOBbIE
CHCTEMBbI
1. Springer Journals — mosHOTEKCTOBAass KOJUICKIMS OJEKTPOHHBIX KYPHAJIOB H3/1aTC/IbCTBA
Springer. Pesxum nocryma: http://link.springer.com/
2. OOpa3oBaTeNbHBIN MOPTaT B CBOOOTHOM goctyre: «Du3nka, XUMHsI, MaTeMaTHKa CTYJICHTaM U

LIKOJIbHUKAM. OO6pa3oBaTenbHbIN IIPOEKT A.H. Bapruna». Pexxum Jocryna:
http://www.ph4s.ru/;
3. Hayunas JJIEKTPOHHAs Oubimoreka eLIBRARY.RU. Pexum JOCTyTIA:

http://elibrary.ru/defaultx.asp;
4. Optical Society of America; OpticsinfoBase, noctyn ¢ IP agpecoB TYCVYPa (“Applied Optics”,
“Optics Express”, “J. Opt. Technol.” u ap.). Pexxum mocryma: http://www.opticsinfobase.org/;
5. TMonuorekcroBas bl muccepranuii PI'B. Pexxum mocryma: http://rsl.ru;
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http://edu.tusur.ru/humans/78
http://edu.tusur.ru/humans/8
http://edu.tusur.ru/humans/916
http://edu.tusur.ru/humans/917
http://edu.tusur.ru/training/publications/6022.
http://edu.tusur.ru/humans/78
http://edu.tusur.ru/training/publications/6021.
http://edu.tusur.ru/training/publications/6020.
http://www.springerlink.com/
http://link.springer.com/
http://www.opticsinfobase.org/

6. CrmoBapum u copaBoYHHMKH wm3AaTenbcTBa OKchopackoro yHuBepcutTerard Pexum pocryna:
http://www.ox-fordreference.com/pub/views/home.html;

7. YHuBepcuTeTcKas nHpopMaInmoHHas cucrema Poccus. Pexum JOCTYyMa:
http://uisrussia.msu.ru/is4/-main.jsp;

8. ApXUB 3JIEKTPOHHBIX IpenpuHTOBIO Pexxrm noctyma: http://xxx.lanl.gov.

13. MATEPUAJIbHO-TEXHUYECKOE OBECIMNEYEHUE ANCUUIMIUHDI:

Yuebnas naboparopus (333 6) u BerunciuTenbHas tadoparopus (aya.337 6), kabeapst CBUuKP
000pyI0BaHBI MEPCOHATLHBIMU KOMITBIOTEPAMU, OObEAMHEHHBIMH B JIOKAIbHYIO BRIYUCITUTEIBHYIO CETh
kad. CBUuKP c Berxogom B Internet.
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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)

YTBEPXKIAIO
IIpopexkTop no yuedHoii padore
ILE. Tposin
«__» 2016 r.

®OHJI OIIEHOYHBIX CPEJCTB IIO YYEBHOM JJUCHUIIJIMHE

«MYJIBTHUIVIEKCOPHOE U YCUWIMTEJBHOE OBOPYIOBAHUE MHOI'OBOJIHO-
BbIX OIITUYECKHUX CUCTEM CBA3N»

YpoBeHb OCHOBHOI 00pa30BaTeJIbHOM MPOrPaMMBbI OakajaBpuar

Hanpasiaenue noaroroBku 11.03.02 MH)OKOMMYHHKAITMOHHBIC TEXHOJIOTHU H CUCTEMBI CBS3H

Ipoduar OnTHYECKHUE CUCTEMBI U CETH CBSI3U

®opma o0yueHust OYHas

dakyJabTeT PagmoTexH1M4eCcKuit

Kadenpa CaepxBbicOKOYacCTOTHOU U KBaHTOBOM paanorexHuku (CBUuKP)

Kypc4  Cemectp 8

YueoHnblii miian Ha6opa 2016 roaa
Paspaborumnk:

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

3aver ceMecTp Ju. 3auer cemecTp

JK3aMeH _BOCbMOIi cemecTp

Tomcek 2016
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1 Bgenenue

®onp oneHoUHBIX cpeacTB (POC) sBuseTCS MPUIOKEHHEM K pabodeii mporpaMme TUCITUTUTHHBI « MyYIbTHILUIEKCOPHOE 1
YCHIUTEIbHOE 000PYIOBaHHE MHOTOBOJHOBBIX ONTHYECKHUX CHCTEM CBS3M» U MPEICTABIsIET COOOH COBOKYITHOCTh KOH-
TPOJBHO-U3MEPHUTEIBHBIX MATEPHUATIOB (KOHTPOJIBHBIC paOOTHI, TECTHI U JIP.) U METOJIOB UX MUCIOJIb30BaHU, IPEIHA3HAYCH-
HBIX JUTS U3MEPEHUS YPOBHS TOCTHXKCHUS CTY/ICHTOM YCTaHOBIICHHBIX PE3YJIbTaTOB O0yUYCHHS.

®OC no pucnuruinHe «MyYIbTUIUIEKCOPHOE U YCHIUTEIBHOE 000PYIOBAHUE MHOTOBOJIHOBBIX ONITUYECKUX CUCTEM CBSI-
3H» MCIOJB3YETCs MPH MPOBEACHUH TEKYIIEr0 KOHTPOJIS YCIICBAEMOCTH (KOHTPOJILHBIC TOUYKH) U MPOMEKYTOUHOM aTTecTa-
11U (3a4€T) CTYJCHTOB.

[epeyeHpb 3aKpEMICHHBIX 32 TUCIUIUTHHONW «MYyIBTHILICKCOPHOE H YCUIIUTEIEHOE 000PYI0BAHHE MHOTOBOJHOBBIX OTI-
TUYECKHUX CHCTEM CBSI3M» KOMIICTEHIINI MpUBEACH B Ta0muie 1.

Ta6auna 1 — [lepeyens 3aKpenJieHHBIX 32 TUCHUILTHHONA «MyJIbTHIJIEKCOPHOE  YCHJIMTEIbHOE 000pyI10BaHHE
MHOI'0BOTHOBBIX OITHYECKUX CHCTEM CBS3H» KOMIeTeHIuii
Kon DopMyJIMPOBKA KOMIIETEHUMH Jrtansl GOPMHPOBAHHUS KOMIIETEeHIIHH
[1K-8 YMEHHE COOMpaTh U aHAIM3UPOBATh 3HAThH:
nHpOpManuio a1 GopMUpOBAHHS -

CI)I/ISI/I‘-IGCKI/IC U TECOPETUUCCKUE OCHOBBI OIMMCAaHUA MHOI'O-

HCXOOHBIX HAHHBIX IJIA IIPOCKTHUPO-
BaHU CPEACTB U CeTel CBSI3M U UX
OJICMCHTOB

yMeTh:

BOJIHOBBIX ONTHIECKUX MYJIBTHIUIEKCOPOB U YCHIIUTEINCH ;
KJIacCU(UKAIIMI0O MHOTOBOJIHOBBIX OINTHYECKUX MYJIBTH-
IUIEKCOPOB U YCHIIUTENCH;

MPUHIUIBI TOCTPOEHUSI U PabOTHl OJIOKOB U yCTPOMCTB
MYJIBTHUILIEKCOPHOTO U YCHIIUTEIBHOTO 000pYyJOBaHMS
MHOT'OBOJIHOBBIX ONITHYECKUX CHCTEM CBSI3U

BEIOMPATh CXEMOTEXHHUYECKYIO PEaM3alHI0 ONTHICCKUX
MYJIBTUIUIEKCOPOB U YCHJIMTEIEH MHOTOBOJHOBBIX ONTH-
YECKHX CHUCTEM W CETEH CBS3H,

MOJIH30BATHCS CIIPAaBOYHBIMU JTaHHBIMHU ¢bupMm-
MIPOU3BOJUTENEH ONTUYECKUX MYJIBTUIUIEKCOPOB H yCH-
JUTENeH, MpU MPOEKTUPOBAHUM MHOTOBOJIHOBBIX ONTHYE-
CKUX CHCTEM U CeTeU CBsI3U;

BJIAJETh.

HaBBIKAMU YTEHHS M U300pakeHHs (pyHKIHMOHAIBHBIX U
CTPYKTYPHBIX CXEM MYJIBTUIUIEKCOPHOIO U YCUIMTEIbHO-
ro o0OpyJOBaHUS MHOTOBOJIHOBBIX ONTHYECKUX CHCTEM
CBSI3M HAa OCHOBE COBPEMEHHOH 3JIEMEHTHOH 0a3bl.

IK-9

yYMEHHE IIPOBOJIUTE PacUeThl IO MPOo-
€KTy CeTeH, COOPYKEHUHN U CPECTB
NH()OKOMMYHHKAIUH B COOTBET-
CTBHH C TEXHUYECKUM 33/IaHHEM C
UCTIONIb30BAHMEM KaK CTaHAAPTHBIX
METOJIOB, IPHEMOB U CPEJICTB aBTO-
MaTH3allu{ TIPOEKTUPOBAHUS, TaK U
CaMOCTOSTENBHO CO3/1aBAEMBIX OpH-
THHAJIBHBIX

3HATh.

yMeThb:

OCHOBBI CXEMOTEXHHKH MHOTOBOJIHOBBIX ONTHYECKUX
MYJIBTHIIEKCOPOB M YCHIIUTEINEH;

METPOJIOTHYECKHE TPHHIMIIBI HU3MEPEHUS] W CTaHAAPTHI
XapaKTEPUCTUK MHOTOBOJHOBBIX ONTHYECKUX MYJIbTH-
IUIEKCOPOB U YCUJIUTEJIEH ;

BBITIOJTHATH PAcueThl, CBSI3aHHBIE C BRIOOPOM PEXHUMOB pa-
OOTHI U OIpefesicHeM MapaMeTPOB ONTUYECKUX MYJBTHU-
IJIEKCOPOB U YCUJIUTEIIEH;

MPOBO/INTH KOMITBIOTEPHOE MOAEINPOBAHUE U NIPOSKTUPO-
BaHME ONTHYECKUX MYJIbTUINICKCOPOB M yCHIIUTENEH;

BJIAJIETD.

METOJIaMH aHajM3a M pacueTa OCHOBHBIX (DYHKIMOHAIb-
HBIX Y3JIOB ONITHYECKUX MYJIBTUILUIEKCOPOB U YCUIIHUTENEH,
a TaKXKe UMETh MPEICTaBICHUE O METOJaX KOMIBIOTEPHOI
ONTUMM3ALUH TAKUX YCTPOUCTB;

HaBbIKAMHU pacyera, MPOEKTUPOBAHMSI U KOMIIBIOTEPHOIO
MOJEIUPOBAHUS ONTHYECKUX MYJIbTUILUIEKCOPOB W YCUIIH-
T€JI€il MHOTOBOJIHOBBIX OITUYECKMX CHUCTEM CBSI3H;

2 Peanusanmus KoMneTeHI il
2.1 Komnerenuus ITK-8

IIK-8: ymenue codupaTh 1 aHaIu3upoBaTh HHGOPMALKIO 115 GOPMUPOBAHUS HCXOTHBIX AAHHBIX VIS MPOEKT H-
POBaHMS CPeICTB M ceTel CBA3M U UX 3J1eMEHTOB.
Jast hopMHUpOBaHUS KOMIIETEHIIMHA HEOOXO0IMMO OCYILIECTBUTD PSIJl ATAIIOB.
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DTanel q)OpMHpOBaHI/ISI KOMICTCHINU, IPUMCEHACMBIC JI1 9TOT'0 BUbI 3aHHTHﬁ, 1 UCHOJIb3YEMbIC CPECACTBA OLICHNBAHUA

TpeacTaBIeHbl B TabIuUIE 2.

Tadoauna 2 - Jranel (l)Ole/l])OBaHI(lﬂ KOMIICTCHIIMM H MCIOJIBb3yeMbI€ CPe/ICTBA OLICHUBAHUSA

Cocras 3HaThb YMmerh Baagern
—  ¢dusndgeckne W TEopeTHUECKHe BBIOUPATh CXEMOTEXHHUYECKYIO
OCHOBBI OIIMCAaHHMSI MHOTOBOJI- peanuzaluio ONTHYECKUX
- HaBBIKAMM YTEHHS U H300-
HOBBIX ONTHYECKUX MYJIBTH- MYJITUIUIEKCOPOB M YCHIIUTE-
% o pakeHHs (YHKIHOHAIBHBIX
TUIEKCOPOB W YCHITUTEICH; JIeH MHOTOBOJIHOBBIX OITHYE-
o . " CTPYKTYPHBIX CXEM
—  KIaccu(UKAIUI0 MHOTOBOJHO- CKHUX CHCTEM U CETell CBI3H;
MYJBTHILICKCOPHOTO u
Copep- BBIX ONTHYCCKUX MYJIbTHILICK- MOJIF30BATECSL  CIIPABOYHBIMH
% YCHJIMUTEIBHOTO  000pyIo-
JKaHHe COpOB U YCHJIUTENEH; aHHBIMA thupm-
. BaHUs MHOT'OBOJIHOBEIX
3TanoB - OPHUHIUIBI  TOCTPOCHUSA U MIPOM3BOIUTEIICH ONTHYICCKUX
. OITUYECKUX CHCTEM CBSI3H
paboThl OJOKOB H YCTPOMCTB MYJIBTHIDIEKCOPOB W yCHIIHTE- N
. Ha OCHOBE COBPEMEHHOH
MYJITUIUIEKCOPHOTO U YCHJIU- Je, TpH  TMPOCKTHPOBAHUHU o
2JIEMEHTHOM 0a3kl.
TEJNBHOTO 000PYJOBaHUS MHO- MHOTOBOJIHOBBIX  OIITHYECKHX
TOBOJIHOBBIX ONTHYECKHUX CH- CHCTEM U CETCH CBSI3H;
CTEM CBSI3H
o Jlexuun o Jlexkun o Jlekuu
Buanl
- e JlabopaTopHBIC 3aHATHSL. o JlabopaTopHBIC 3aHATHS. o JlabopaTopHbIe 3aHATHS.
¢ CamocTosTenpHas paborTa. o CaMocTosTenpHas padoTa. o CamocTosTenbHas paboTa.
e 3ammra 1ab0paTopHOIi pa-
Hcnodb- ¢ Koncnexr o KonTponsHas pabora 601;11 patop p
3yemble ® YCTHBIN OTBET ¢ OopmieHHE OTYCTHOCTH U .
e Ortger o 1abopaTopHOH
cpeacTBa ¢ KoutposnpHas pabora 3ammTa J1abopaTOPHBIX PadoT; aGore
OLlCHH- e 3aueT o KOHCIIEKT CaMOCTOSITEILHOU o gaqu
BaHHA paboThI.

OO1me XapakTEpUCTUKH MTOKa3aTeNei M KpUTEPUEB OLICHMBAHKsI KOMIIETEHIIMM Ha BCEX dTalax MpUBeIeHbI B Tabuuie 3.

TaﬁJmua 3-— Oﬁume XAPaKTCPUCTUKH nokasareJeii u KPUTEPHUEB OLICHUBAHUS KOMIICTCHIMH 110 dTallaM

Iloka3zaTeaun
3HaTh YMmerb Baagernb
U KPpUTEPUH
ObnanaeT GakTHUSCKH- OO6nagaeT nuana3oHOM
OTaU4HO MH ¥ TEOPETHYESCKAMU 3Ha- MPAaKTUYECKUX YMECHUH, TPeOy- KonTponupyet paboty,
(BBICOKMIi ypoO- HUSIMH B TIpeJieiaX U3ydae- €MBIX JJIs1 Pa3BUTHUS TBOP- MIPOBOJIUT OIIEHKY, COBEPIIICH-
BE€Hb) MO# 00J1aCTH ¢ TOHUMAaHU- YECKUX pelleHnH, abCcTparupo- CTBYET JIEHCTBUS pabOThI
€M TpaHUIl IPUMEHIUMOCTH BaHU MMPOOIIEeM
Beper 0TBETCTBEHHOCTH 3a
OOmamaeT 1Mana3oHoOM
3HaeT QaxThl, MPUHIU- . 3aBepIIeHHE 337134 B HC-
Xopomro MPaKTUIECKUX YMECHUH, TpeOy-
. ITBI, TIPOIIECCHI, OOMIHE T0- CJIeZIOBaHUH, TIPUCTIOCAOITH-
(6a3oBbIii ypo- EMBIX JUTS PEIICHUs Onpee-
HATHS B TIpeJiesiaX u3ydae- BaeT CBOE IOBEJEHHUE K 00CTO-
BeHb) . JICHHBIX TIPO0JIEM B 001aCTH
Mo# objlacTi SITENBCTBAM B PEIICHUH TIPO-
HCCIIETOBAHNS
OneM
YaoBiaersopu- O0J1a1aeT OCHOBHBIMHA
Oobnanaet 6a30BBIMH Paboraer npu nmpssmom
TeJBHO (MO0po- YMEHHSIMH, TPEOYEMBIMHA JIIIsS
. 0OIIMMH 3HAHUAMH HaOIIOAEHUN
rOBbIii ypOBEHB) BBITTOJTHEHHS MTPOCTHIX 33124

DopMmynupoBKa IMOKazaTeNlei 1 KPUTEPHEB OLIEHUBAHMA JaHHOW KOMIIETEHIINY IIPUBEIeHa B TabuIe 4.
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Tadanna 4 — Ioka3aTesn U KPUTEPUH OLIEHUBAHUS KOMIETEHIINN HA 3TANax

Iloxa3zare-
JIM ¥ KpHUTe- 3HaTh Ymernb Baaners
puu
3Haer ¢busmnye- YmMeeT cBOOOAHO BHIOU- Brnaneer HaBbIKaMU UTEHHS
CKHE U TEOPETHYECKHE OC- paTh CXEMOTEXHHIECKYIO pea- U METOJaMH M300paKeHNs
HOBBI OITCAHHST; OCHOBHBIC | JIM3AIMIO ONTHYECKUX MYJIbTH- | (YHKIMOHAIBHBIX U CTPYK-
Oramune / | TPHHIUIEL MOCTPOCHNUS 1 IUIEKCOPOB M YCHUIIUTENEH TYPHBIX CXEM MYJIbTHILUICKCOP-
(90-100 paboTeI OIOKOB U MHOTOBOJIHOBBIX ONITHYECKUX HOTO ¥ YCHIIUTEILHOTO 000py-
6a:1:108) YCTPOMCTB MHOTOBOJTHOBBIX | CHCTEM M CETEH CBA3HM; IOJIb30- | JOBAaHMWS MHOTOBOJIHOBBIX OII-
ONITHYECKHUX.. BaThCS CIIPABOYHBIMU JITaHHBI- THYECKHUX CHCTEM CBSI3U Ha
MU (PUPM-TTPOU3BOAUTETCH OCHOBE COBPEMEHHOI1 dJe-
ONTHYECKUX MYJIBTHIIIIEKCOPOB | MEHTHOM 0a3bl
U YCUJIUTEIIEH.
Hmeer npeacraBnenue CaMOCTOSITeIFHO BHIOUpPATH Brnaneer ocHOBHBIMU
0 (hU3UUECKUX U TEOPETH- CXEMOTEXHUYECKYIO peain3a- HaBBIKAMU YTCHUS 1 METO/1a-
YEeCKUE OCHOBAX OIHCaHMU, MO ONITHYECKUX MYJIBTHIUIEK- | MU U300pakeHUsl PYHKIIHNO-
Xopouo / Kiaccu(UKay 1 NpuH- COPOB W YCHJIHTENEH MHOIO- HaJIbHBIX U CTPYKTYPHBIX CXEM
(70p89 LUIAaX IIOCTPOCHUS U pa- BOJIHOBBIX ONTHYECKUX CHCTEM | MYJIBTHIUIEKCOPHOTO U YCHIIH-
6a:1:108) 0OTBI MHOTOBOJIHOBBIX OTI- U ceTell CBA3M; IOJIb30BATHCS TEJILHOTO 000PYZOBaHUSI MHO-
THYECKHUX MYJIbTUILICKCO- CIPaBOYHBIMH JaHHBIMA TOBOJIHOBBIX ONTHYECKUX CH-
POB W yCHIIHTEINEH; (upm-Tipon3BoANTEIECH ONTH- CTEM CBS3M Ha OCHOBE COBpE-
YECKHUX MYJIbTHILIEKCOPOB 1 MCHHOH 3JIEMEHTHO 6a3b1
yCHIIUTENnen
Haet onpenencHus IToka3pIBaeT HETOMHOE, HE- JleMOHCTpPHpPYET HEToJHOE,
- OCHOBHBIX (PU3HMUYECKHUX JIOCTaTOYHOE YMEHHUE BHIOH- HEJIOCTATOYHOE BIIaJCHUE OC-
TIOHSTHH U TEOPETUUECKHE paTh CXeMOTEXHHYECKYIO pea- HOBHBIMHM HaBBIKAMH YTCHHS U
OCHOBaX OIUCaHMS U KJlac- JIM3aLUI0 ONTHYECKUX MYJIBTH- | METOJaMM M300paXKeHUs
Ynosie- cudUKaK, OCHOBHBIX TUIEKCOPOB W YCHUIIUTENeH (YHKIIMOHAIBHBIX U CTPYK-
TBOPHUTEJIHHO MPUHIIIOB HOCTPOSHHUS MHOTOBOJIHOBBIX ONITUYECKHX TYPHBIX CX€M MYJIbTHILUIEKCOP-
/ (60-69 paboThl OJIOKOB 1 CHCTEM U CETEH CBA3M; MOJIb30- | HOTO M YCHIIMTEIHLHOTO 000py-
0a,1710B) YCTPOWCTB MHOTOBOJIHOBBIX | BaThCs CPABOYHBIMU JJAHHBI- JIOBaHHUSI MHOTOBOJIHOBBIX OII-
ONITHYECKHUX MYJIbTHUITIICK- MH (HPUPM-TIPOU3BOANTETCH THYECKHUX CHUCTEM CBSI3M Ha
COPOB U YCHIIMTEIEH. ONTHYECKNX MYJIBTHUIIIEKCOPOB | OCHOBE COBPEMEHHOM 3iie-
U yCUJIUTENEH. MEHTHO# 0a3bl.
IToka3pIBaeT OTCYTCTBHE
Hmeer cymmecTBeHHbIE YMEHHUH BBIOMpATh CXEMOTEX-
JleMOHCTpHUpYET OTCYT-
IpoOEeITBI I OTCYTCTBHUE HUYECKYIO Pean3aIfio OITH-
. CTBHE HABBIKOB YTCHHS U Me-
3HaHUI 00 OCHOBHBIX (PH- YECKUX MYJIBTUILIIEKCOPOB U
. TOJIOB M300pakeHHs QyHKIIH-
HeynoBie- | 3M4eCKUX MOHATHSIX, TEO- YCHWJINTENCH MHOTOBOJHOBBIX
o OHAJIBHBIX M CTPYKTYPHBIX
TBOPHUTEJBHO / | PETHUECKHX OCHOBAaX OIU- ONTHYECKUX CHCTEM M CeTei
CXeM MYJIbTUILIEKCOPHOTO U
(<60 6a- CaHUs ¥ MPUHIIAX MOCTPO- | CBS3H; MOJB30BATHCS CIIPABOY-
YCHINTEIHHOTO 000PYIOBaHUS
JIOB) €HMA U KJIacCU(pUKauu HBIMH IaHHBIMU (UPM-
. MHOTOBOJIHOBBIX ONITUYECKHX
MHOT'OBOJIHOBBIX ONTHYE- MPOU3BOJIUTENEH ONTHYECKUX
CHCTEM CBSI3M Ha OCHOBE CO-
CKHX MYJIbTHIUIEKCOPOB U MYJIBTHILIEKCOPOB M YCHIIMTE- . .
. o BPEMEHHOH 3JIEMEHTHOH 0as3bl.
YCHIIUTENEH; JeH.

HpnMeqal-me: KOJIMYECTBO OAILJIOB U MEePeBOaA B TPAAMIIMOHHYIO OLICHKY YKAa3aHO B COOTBETCTBHU C ITYHKTOM 11 Pa6o-

4yel IporpaMMel.

2.2 Komnerenus ITK-9

IIK-9: ymenne npoBoauTH pacyeTsl M0 MPOEKTY ceTeil, COOPY:KeHHii U cpeacTB HH(POKOMMYHHKAINI B COOTBET-
CTBHM ¢ TEXHHYECKUM 3aJaHHEM C HCNOJIb30BAHUEM KAK CTAHAAPTHBIX METOA0B, IPHEMOB H CPEICTB ABTOMATH3ALIMHA

IPOCKTHPOBAHUS, TAK U CAMOCTOATEIHbHO CO31aBA€MbIX OPUTHHAJIBHBIX.
I[J'IH (I)OpMI/IpOBaHI/ISI KOMIICTCHIINHA HGO6XOHI/IMO OCYHIECTBUTD PAJ OTAIIOB.
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Dransl (OPMHUPOBAHUS KOMIICTCHIIUH, TIPUMEHSIEMBIC JJIs1 3TOTO BHUIBI 3aHITUH, X UCIIOJIb3yEMBbIC CPEICTBA OLICHUBAHUS
npeacTaBIeHbl B TabmuIle 5.

Tadoauna 5- Iransl (l)Ole/lpOBaHl/lﬂ KOMIICTCHIIMHM U UCITIOJIb3yEeMbI€ CPEICTBA OLICHUBAHUSA

Cocras 3Harthb Ymernb Baaaern
- MeToJaMH aHaiu3a M pac-
YeTa OCHOBHBIX (DYHKIIHO-
HAIBHBIX y3JIOB ONTHYe-
— BEIIOJNIHATH pacyeThl, CBSA3aH-
CKUX MYJBTHILDICKCOPOB U
—  OCHOBBI CXEMOTEXHUKH MHOTO- HBIE C BBIOOPOM pEXHMOB pa- .
5 YCHUIIUTENEH, a TAKXKE UMETh
BOJIHOBBIX OITHYCCKHX MYJIb- OTBl M OIIPEICIICHHEM Iapa-
3: peA P MpeACTaBIeHNEe O METOAax
Conep- THUIUICKCOPOB ¥ YCHIIUTEICH; METPOB ONTHYECCKHUX MXJILTI/I- KOMIIBIOTEPHOM ONTHMH3A-
KAHHE — METpPOJIOTHYECKHE TPHUHITUITEL TUIEKCOPOB U YCHITUTEIICH; ITHH TAKHX YCTPOHCTE;
Y TANOB U3MEPEHUs W CTaHIApThl Xa- |- MPOBOJIUTH KOMITBIOTEPHOE
PaKTEPUCTUK MHOTOBOJIHOBBIX MOJIETUPOBAHUE U TPOEKTUPO- HaBBIKAMH pacteta, Ipoek-
ONTUYCCKUX MYJIBTUILUICKCOPOB BaHUC ONTHUYECCKUX MYJIbTHU- THpOBAHMS 1 KOMIIbIOTCp-
. 5. HOTO MOJIEIMPOBAHUS OII-
U ycuiauTenei IJIEKCOPOB U yCUITUTEIEH;
TUYCCKUX  MYJIBTUIUICKCO-
POB U yculuTeled MHOTO-
BOJIHOBBIX ONTHYECKUX CH-
CTEM CBSI3H
o Jlekuu o Jlekmuu o Jlekuu
Buabl
SN— ¢ JlabopaTopHbIC 3aHATHSL. o JlabopaTopHbIC 3aHATHSL. o JlaGopaTopHbIe 3aHATHUSA.
¢ CamocTosTenpHas paborTa. o CaMocTosTenpHas padoTa. o CamocTosTenbHas paborTa.
o 3amura 1a00paTOpPHOM pa-
Hcnodb- ¢ Koncnexr o KonTponpsHas pabora 60?11 PaTop P
3yeMble ® YCTHBIH OTBET ¢ OopmieHnEe OTYCTHOCTH U .
e Ortyer o 1abopaTopHOH
cpeacTBa ¢ KoutposnpHas pabora 3ammTa 1JabopaTOPHBIX PadoT; paoTe
OLICHH- e 3auer o KoHCIIeKT caMOCTOSTSILHOU o 3auer
BaHHA paboTEI.

O6H.[I/Ie XapaKTCPUCTHUKHU IoKazaTeaeh u KPUTCPUCB OLICHUBAHU KOMIICTCHIIMN HA BCCX dTallaX NMPHUBCIACHLI B Ta6nnue 6.

TaﬁJmua 6— Oﬁume XApPaKTCPUCTUKH nokasareJeii u KPUTEPHUEB OLICHUBAHUS KOMIICTCHIMH 110 dTallaM

IToxa3zaTean

3HATD YmMmern Baagern
U KPpUTEPUH

Obnanaer hakTHICCKH- O0nazaeT quana3oHoM
OTaU4YHO MU ¥ TEOPETHYCSCKAMU 3Ha- MPAKTUYECKUX YMEHUH, TpeOy- KonTpomnupyet paboty,
(BBICOKMIi ypoO- HUSIMH B TIpeJieiaX U3ydae- €MBIX JJIs1 Pa3BUTHUS TBOP- MIPOBOJIUT OIICHKY, COBEPIIEH-
BEHb) MO 00JTaCTH ¢ HOHUMAaHHU- YEeCKHX peIleHNH, abcTparupo- | CTByeT AEHCTBHUSA PabOTHI

€M TPaHUIl TPUMEHHUMOCTH BaHUs POOIIEM

Beper 0TBETCTBEHHOCTS 32

OOmamaeT 1Mana3oHoOM
3aBepIlCHHE 33734 B HC-

3Haet (HakThl, MPUHITU-

Xopoumo MPAaKTUYECKUX YMEHHUH, TpeOy-
. TIbI, IPOLIECCHI, OOIIIHE TO0- cJIeI0BaHUH, TIPUCTIOCA0IN -

(6a3oBHbIii ypo- eMBIX JUIS PELICHUs Onpee-

HSTHS B IIPeZesax uzydae- BaeT CBOE MOBEJICHUE K 00CTO-
BeHb) . JICHHBIX TIPO0JIEM B 001aCTH

Mo# obnacTu ATENBCTBAM B PEIICHUH TPO-

HCCIeJOBaHNS
Omem

YaoBiaersopu- O0J1a1aeT OCHOBHBIMHA

Paboraer nipu npsimom
HaOJIIO e HUH

Oo06magaer 6a30BBIMH
TeJILHO (T0po- YMEHUSAMH, TpeOyEeMBbIMH IS
OOIIMMH 3HAHHSIMH

rOBbIii ypOBEHI)) BBITIOJITHEHHWS NPOCTHIX 3a/1av

(DOpMyJ'II/IpOBKa IOKa3aTeaeH 1 KPUTCPUCB OLICHNBAHUSL HaHHOﬁ KOMIIETCHIIMU TPUBEACHA B Ta6m/1ue 7.

Tadanua 7 — [oka3zaTesn U KPUTEPHH OLIEHUBAHUS KOMIETeHIINN HA ITanax

Ioxa3zare-
JIM M KpHTe- 3HaTh Ymers Baagers
pun
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3HaeT OCHOBBI CXEMO- YMeeT cBOOOAHO BBIIOJ- Bnaneer HaBblkaMU U Me-
TEXHUKU, METPOJIOTUYECKHE | HATHh pacueThl, U IPOBOJUTH TOJaMH aHaJIu3a, pacueTa u
MIPUHIUIBI U3MEPEHUS U KOMIBIOTEPHOE MOJEIUPOBA- KOMIBIOTEPHOT0 MOJEIHPOBa-
o / CTaHJApTHI HA XapaKTepH- HHUE U IPOEKTHPOBAHKE OITHU- HHSI OCHOBHBIX (DYHKIIHOHAIIb-
gT(‘;] l;g(*)l ° CTHK MHOTOBOJHOBBIX OII- YECKMX MYJNBTUILUIEKCOPOB U HBIX y3J10B ONTHYECKUX MYJIb-
6( ) THYECKHUX MYJIbTHUILIEKCO- YCHIIUTENEH THUIUIEKCOPOB M YCHIIUTENEH, a
AJL10B) POB ¥ YCHIIUTEIEH. TaK)Ke UMETh MPEJCTABICHUE O
METO/1aX KOMIIBIOTEPHOU OII-
TUMH3ALHN TAKKX YCTPOUCTB;
Hwmeet npencraBieHne CaMOCTOSITEIFHO BBITIOJI- Brnaneer ocHOBHBIMU
00 OCHOBaxX CXeMOTEXHH- HATb PacueThl, U IPOBOJIUTH HaBBIKAMU U METOJaMU aHa-
KH, METPOJIOTHYECKHUX KOMIIBIOTEPHOE MOJIEIUPOBa- JM3a, pacyeTa U KOMIBIOTEp-
X / MIPUHIUIIOB U3MEPEHUH U HHE U IPOEKTUPOBaHKE ONTU- HOTO MOJICIIUPOBAHUS OCHOB-
7%1);3] 0 CTaHJapTax Ha XapakTe- YECKUX MYJIbTUINICKCOPOB U HBIX (D)YHKIIMOHAJIBHBIX y3JIOB
é i PUCTHUKH MHOTOBOJTHOBBIX YCUIIUTENEH. ONTHUYECKUX MYJIBbTHIIJIEKCOPOB
aJL108) ONTHUYECKUX MYJIbTHIIICK- U YCUIIUTENEH, a TAKXKE UMETh
COpOB U YCHIIUTEIEH HPEJCTAaBICHAE O METOAAX
KOMIBIOTEPHOH ONTUMU3ALIH
TaKUX yCTPOWCTB;
Jaet onpeneneHus mno IToxaspIBaeT HEMOTHOE, HE- JIeMOHCTpHpYET HEMOIHOE,
OCHOBAaM CXEMOTEXHHKH, JIOCTaTOYHOE YMEHUE BBIIOJN- HEIOCTaTOYHOE BIIJICHUE
METPOJIOTUYECKUM NPHH- HATH PACUETHI, U IPOBOJIUTH HaBBIKAMU W METOJAaMU aHa-
ViioBJte- LUIaM U3MEPEHU U CTaH- KOMIBIOTEPHOE MOJAEIHPOBA- JIM3a, pacyeTa U KOMIBIOTEP-
JapTaM Ha XapaKTepHCTHU- HHE U TIPOEKTHPOBAHKE ONTHU- HOTO MOJICIIUPOBAHUS OCHOB-
TBO/pPéBe‘g; Ho KM MHOTOBOJTHOBBIX OIITH- YECKUX MYJIbTUILICKCOPOB U HBIX (DYHKIIMOHAIBHBIX y3JIOB
6( i YECKHUX MYJIbTUILICKCOPOB YCUIIUTENEH. . ONTHUYECKUX MYJIBTHIIJIEKCOPOB
aJL108) U yCUIIUTENIeH U yCHIIUTENeH, a TakKe UMETh
IIPEeACTaBICHUE O METOAAX
KOMIIBIOTEPHOH ONTUMHU3AIIH
TaKHUX yCTPOMCTB;.
HmMmeer cymiecTBeHHbIE JleMoHCTpUpYET OTCYT-
IpOOEITBI I OTCYTCTBHUE CTBHE BIaJ€HHs HABBIKAMU H
3HaHMH 00 OCHOBAaX cXe- ITokassIBaeT OTCYTCTBUE METOJAMH aHaIN3a, pacyera v
Heynose- MOTEXHHKH, METPOJIOTHYE- YMEHHUH BBITNONHATH PACUETHI, KOMIIBIOTEPHOT0 MOJENHPOBa-
TBOPUTEJBHO / | CKUX NPUHIMIAX U3MEpe- U IPOBOJIUTH KOMIIBIOTEPHOE HHSI OCHOBHBIX (DYHKIIHOHAJIb-
(<60 dau- HUH U CTaHAApPTaxX Ha Xa- MOJIEIUPOBaHKE U MIPOEKTUPO- HBIX y3J10B ONTHYECKUX MYJIb-
JIOB) PaKTepUCTUKHA MHOTOBOJI- BaHHE ONTUYECKUX MYJIbTH- TUIUIEKCOPOB U YCHIIUTENEH, a
HOBBIX ONTHYECKUX MYJIb- IUIEKCOPOB U YCHIIUTENCH. . TaK)X€ UMETh NIPEJCTABJICHUE O
TUIUIEKCOPOB U YCHIIUTE- METOaX KOMIBIOTEPHOH OII-
e TUMH3AIMU TAKUX YCTPOUCTB;

IpumeyaHue: KOJIMUECTBO OAIOB M MEPEBO] B TPAJIUIIMOHHYIO OLIEHKY YKa3aHO B COOTBETCTBUU C MyHKTOM 11 Pabo-
4eil IPOrpaMMBl.

3 Tunossie KOHTPOJIbHBIC 3a/IaHUA

JUnis peanu3aiiuy BhIIEIIEPEUHCICHHBIX 3a]a4 00YUIEeHHS UCTIONIB3YIOTCS CIIEAYIONTNE MaTepHaIbl:
—  THIOBBIE KOHTPOJIbHBIE 38JJaHUS MJIM MHbIE MaTepHaIbl, HEOOXOIMUMBIE JJIsl OLIEHKH 3HAHUH, YMEHHH,
HaBBIKOB | (MJIM) OTIBITA AEATEIbHOCTH, XapaKTePU3YIOIIUX TaIbl YOPMUPOBAHHS KOMIETEHINH B TIPO-
I[ecce 0OCBOCHHUS 00pa30BaTeIbHOI IPOrpaMMEI, B COCTaBe:

3.1 KoHTposbHbIe padoThI 0 TEMAM:

1. IIpUHIHMITEI TOCTPOCHUS ONITHYECKUX MYJIBTHIDIEKCOPOB U YCHIIUTEICH.

2. CTpyKTypa ¥ IapaMeTpbl ONTHYCCKUX MYJIbTUILUICKCOPOB U YCHIIUTEICH.

3. Cranmaptel HA 000pPYIOBAHUE M KOMIIOHCHTBI ONTHYECKUX MYJIBTHIUIEKCOPOB U YCHIIUTEICH.
CojeprxkaHre KOHTPOJIBHBIX Pa0OT MPUBECHO B yueOHO-MeToanueckom nmocobun [10 ].

3.2 JlaGopaTopHble padoThI O TeMAM:

1. UccnenoBanue nmapamMeTpoB M XapaKTEPUCTHK MHOTOBOJHOBOT'O BOJIOKOHHO-ONITHYECKOTO YCUITUTEIIS.
2. UccnenoBanue mapamMeTpoB U XapaKTEPUCTHUK ONTHYECKUX JCMYJIbTUINIEKCOPOB HAa OCHOBE MHTEP(HEPEHITHO H-
HBIX GUIBTPOB B HunbTpoB Pabdpu-Ileppo.
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3. UccnenoBanue mapaMeTpoB U XapaKTEPUCTUK ONTUYCCKUX JICMYIIbTUILNICKCOPOB HA OCHOBE HAJ0KEHHBIX TOJIO-
rpad@uuecKkux penméTok B (OTOMOMMEPHBIX MaTepraliax
4. ViccnenoBaHne ONTHIECKOTO MYJIBTHIIIIEKCOpA HA OCHOBE MAaCCHBA IIaHAPHBIX BOJIHOBOIOB (AWG).

VkazaHus K J1abopaTopHBIM paboTaM MPUBEICHBI B y4€OHO-METOAUYECKOM mocobuu [9],

3.3 Bompocs! 1J1s1 IpoBegeHUs IK3aMeHA:

1.

2.

10.

11.

12.
13.
14.
15.
16.
17.
18.
19.
20.

21,
22,

23.

24,

25.

26.

27.

28.

29.

30.

Uctopusa pazeutus MEOroBoTHOBEIX BOCII 1 ycTpoiicTB BomHOBOrO ymotHeHHs WDM MupoBoii ypoBeHb
Ppa3BUTHA ONTUYECKOH CBSI3U C Ucnonb3oBaHueM WDM.

Mertop! yIIIOTHEHUS HHGOPMAMOHHBIX IIOTOKOB - MeTos BpeMeHHoro yrutotHeHus: (TDM). O6nactu ncmoins-
30BaHMs, IEPCIEKTUBBI

Merto/p! YIIIOTHEHUS HH(POPMAMOHHBIX IIOTOKOB -.MozgoBoe ymiotaeHre (MDM). O6nactu ucnons30BaHus,
MEPCHEKTUBBI

Mertop! YIIIOTHEHHUS HH(POPMAMOHHBIX IIOTOKOB - MHOTOBOJIHOBOE YIUIOTHEHHE ONTHYECKUX HECYIITHX
(WDM). O6racTv UCTIONB30BaHMS, IEPCICKTHBEI

Crannaptsl MexXIyHapOIHOTO TeIEKOMMYHHKAaMOHHOTO coro3a ITU Ha nmpuMeHeHne TeXHOIoTui 1 00opyno-
BaHUS, MexIyHapoIaHOi anekTporexaudeckoit komuccus IEC mns o6opynoBanus SDH/SONET ontrueckix
IUPPOBBIX CUCTEM Nepenadn. YacTOTHBIN u1aH, cranaaptuzoBanusnii [ITU-T.

Pexomenmarmu ITU-T G.mcs Ha onrtnaeckne uHTEpdECH 11t MHOrOKaHAIBHBIX cucteM u IEC 6129% s om-
THUYECKHX BOJIOKOH, TTACCHBHBIX M aKTUBHBIX KOMIIOHEHT 000pynoBanust WDM.

OO01mas CTpyKTypa 1 HapaMeTpbl ONTHYECKHX CHCTEM BOJIHOBOTO yIIoTHeHHs. Kpurepuu obecrieuenus Tpedy-
eMbIX XapakTepucTuk OLEeHKa >HEPreTHYecKoro 01 pKeTa

OO01u1Me NPUHIMITBI TIOCTPOCHUS, ONTUCaHue U CTpYKTypa 1uppoBeix WDM cucrem. OO1iee onucanue u napa-
MeTpsl DWDM, HDWDM cuctem. Onpenenenue 3amnaca 1o MOIIHOCTH.

XapakTepUCTHKHY NEePeJaloNIuX KOMIOHEHT CUCTEM BOJHOBOTO YIUIOTHEHUSI — BBIXOAHAS! MOIHOCTh, CTa0HIIb-
HOCTb IIEHTPaIbHOM 4acTOTHI, CHEKTP M OOKOBBIE JIEIECTKH U3Ty4EeHUS

XapakTepHCTHKH KOMIOHEHT CHCTEM BOJIHOBOTO YIUIOTHEHUS . [lepenaTunku -MeTo 61 MOy ISIIUK — BHYTPEH-
Hss (TOKOBasi) W BHemrHss (mHTeppepomerpbl Maxa-llennepa, 31eKTpoonTHIecKas).

Mertoap! cTabMIIM3anny JUTHHBI BOJHBI ONITHYECKHX MIEPEIaTINKOB — TeMIIepaTypHasi, TokoBas. CTaOuIm3aTopsl
JUTUHBI BOJIHBI HA OCHOBE IMAJIEKTPUIECKUX (QUIBTPOB. BEIpaBHMBaHNE CHEKTPAIBHOTO pacIIpeeICHUsI MOLIHO-
CTH.

[TpuHOMIIBI HHTErpanuy NepearoIX ONTHIECKIX MOLyIeH — (Jla3ep, MOIYJISATOP, ITOTYITPOBOAHUKOBBIN YCH-
JUTENb.,. (MyJIbTHIIa3ep, MYJIbTUILIEKCOP, YCUIUTEINb).

IIpuHIUIBI TOCTPOEHUSI KOMMYTAaTOPOB AJIST YCTPOHCTB onTHdeckoil kpocc-kommyTtanuu OXC. BonHOBBIE pas-
BETBUTEIIH.

BookoHHO-OnITHYECKHE -ONTHYECKUE HHTEp(hEPEHIMOHHBIE (GUIIBTPBI -0HOCTOPOHHHE GUILTPHI ( PHIBTPEI
KOPOTKHX U JUIMHHBIX UIUH BOJIH).

BonokoHHO-ONITHYECKHE -ONTHYECKHE HHTEP(EPEHINOHHbBIE (QDMIIBTPHI - H30UpaTEIbHBIE PEXKEKTOPHBIE H TI0JIO-
COBbIE (PUIIBTPBI, , XAPAKTEPUCTUKU (PUKCUPOBAHHOTO onTHYEeCcKOro ¢pubTpa komnanuu DiCon
BonokonHo-onTHYECKHE -ONTHYECKHE (HILTPHI HA OCHOBE AN(PPAKIIMOHHBIX peneToK. THIIOBBIE apaMeTphl
[lepuoauueckas BoaHoBoAHas pemietka AWG, Ipunnun neficteuss AWG u napameTpbl

@OunbTpHI C pEryNIupyeMoH I0JI0OCOH POIyCKaHus, HacTpanBaeMble (GHIIBTPBI ¢ HHTEP(EPEHINOHHBIM MOKPBI-
THEM. 1 OCHOBHBIE XapaKTEPUCTUKH IEPECTPanBacMoro onTuyeckoro ¢puinbrpa komnannu DiCon
AxycroonTuyeckue GUIbTPHI, a Takke pesoHaTopbl Padpu-Ilepo kak BorokoHHO-ONTHYECKHE -ONTHYECKUE
GUIBTPBL.

WDM BonokoHHO-ONTHYECKHE HHTEPPEPEHIIMOHHBIE (PUIBTPHI - peau3anys A7l MHOTO-BXOJIOBBIX CEJIEKTOPOB
Ha OCHOBE TPEXITOJIOCHOIO JEIUTENIs (HEMOMIIOMAIOIIEro HHTEPp(hEePeHIIMOHHOTO QUITBTPA),

OnTrueckue ycuaurenu gt WDM cucteM — 0COOEHHOCTH MOCTPOSHHS U XapaKTEPUCTHK.

OnTHyecKre yCUINTENIN Ha BOJIOKHE, NCTIONbB3YIOIINE OPMILTIO3HOBCKOE paccestHre. CTUMyITupoBaHHOE OpuiI-
JIFO3HOBCKOE PaccesHue - HeNMMHEHHBIN 3¢ (eKT. XapaKTepucTuku

Onruueckue yCHINTENN Ha BOJIOKHE, HCTIONB3YIONINE PAaMaHOBCKOE paccessHHe. ePEeX0HbIE TIOMEXH MEX Ty
YCHIIMBAaEMbIMU KaHAJIAMH

[TonynpoBOAHUKOBBIE JIa3€pHBIE YCUIIMTENIN — IPUHIUI IEUCTBUS, XapaKTepUCTUKH, . uHTerpauus IITY ¢
JIPYTMMH ONITUYECKUMH YCTPOICTBAMH.

Yceunurenu Ha mpuMecHoM BostokHe Obmue ceenenns 06 EDFA Knaccudukanus EDFA mo coco6am npume-
HEHUSA

[punmun neiicteus EDFA Texandeckue napamerps! u xapaktepucTukn EDFA OcHOBHBIE CTPYKTYypHBIE CXEMBI
EDFA.

MaremaTrueckast Mozenb MHOroBotHOBoro EDFA OcHoBHble xapakTepuctuku ycwiurened EDFA nponssoau-
tens THORLABS (Smonus, 2002)

PasnoBunuocT yemmurenein EDFA Yeumurenn EDFA Ha kpeMHUEBOMH OCHOBE , U Ha ()TOP-IIMPKOHATHON OCHO-
Be. CpaBHUTENbHAS XapaKTEPUCTHKA.

Tunossle xapakrepuctiki EDFA Ycunenue BolTOKOHHO-ONTHYECKOTO YCHITUTEINS. Y CHIICHHE C1aboro CUrHasia
HacslmenHoe ycunenue 3aBUCUMOCTb YCUIEHU OT Hossipu3anuy CreKTpaibHbIi IPOBal yCUIEHUS.

Tunossie xapakrepuctuku EDFA HepaBHoMepHOCTS M ciaj ycuiieHus Paciypenue nonocsl 4acToT yCUIUTE-
neii -ucnonbzoBannu EDFA ycunureneii ¢ ontuueckuMu QruiibTpamMy, BEIPaBHUBAIOIMMH YCHIICHUE;

CornacoeaHa Ha noprane Ne 5833



31. CpaBHUTEIbHAS XapaKTEPUCTHUKA ONITUUECKUX JEMYJIbTUINICKCOPOB HAa OCHOBE MHTEP(EPEHIIMOHHBIX (DHIIBTPOB,
¢unpTpoB ®adpu-Ileppo,

32. IlpuHIMN AHCTBHS ONTHYECKUX NEMYIIBTHIUIEKCOPOB Ha OCHOBE MHTEP(EPEHIIMOHHBIX GHIETPOB OCHOBHBIE
IapaMeTphl ¥ XapaKTePUCTUKH.

33. IMpuHIMI JeHCTBUS ONTHYSCKHUX IeMYIIBTHINIEKCOPOB Ha ocHOBE (GmibTpoB ®adpu-Tleppo OcHOBHEIE Mapa-
METPBI U XapaKTEPUCTUKU

34. TpuHIUN qeficTBUS ONTHYECKUX AEMYIbTHIDIEKCOPOB Ha OCHOBE AU (PpaKIIMOHHBIX penieToK. OCHOBHEIE Imapa-
METPBI U XapaKTEPUCTUKH.

35. Onruueckue MyJIbTUIUIEKCOPHI € 100aBJICHUEM M OTBOJIOM KaHasioB. KoH(UTrypaius 1 xapaKTeHUCTHKH BOJIHO-
BOJIHOI'O MHOTOKaHAJIEHOTO ONTHYECKOTO MYJIbTUILIEKCOpPa

36. MnaTerpanus ontuueckux ycrpoiicT. [lepcnektubl ucnosib3opanus BCM/J] Ha okoneunbix ctannusax BOJIC,
CBSI3aHHBIE C BO3MOXKHOCTSIMHU UX UHTETPALlA C ICTOYHUKAMH HU3JTyUeHHUS,

37. [IpuHIMNMaNbHas CXeMa U OCHOBHBIE XapaKTEPUCTHKH BOJTHOBOJHON ONTHYECKOH CHCTEMBI CIEKTPAIBHOTO
MYJIbTHUILIEKCHPOBAHUS/ IEMYJIbTHIUIEKCHPOBAHMS HA OCHOBE aHAJIM3aTOpa CIIEKTpa TUIIA 3IIeI0Ha MalKenbco-
Ha

38. IlpuHIMnuansHas cxeMa 1 OCHOBHBIE XapaKTEPUCTUKU BOJIHOBOJTHOM ONTHYECKOH CHCTEMBI CIIEKTPAIBHOTO
MYJIBTHIDICKCHPOBAHUS/ IEMYIbTHINICKCUPOBAHUS Ha OCHOBE MaTPHIIBI c(ha3upOBaHHBIX BOIHOBOAOB ((pazap).

39. Oco0eHHOCTH TECTUPOBAHHS CHCTEM CO CIIEKTPAJIBHBIM YIUIOTHEHHEeM. (OCHOBHBIC TapaMeTPHl CUTHAJIOB U
KOMITOHEHTOB. TpeGoBaHMs K M3MEPUTEIBHOMY 000PYI0BAHUIO.

Metoaudeckue MaTtepuajibl i MOATOTOBKH K 3a4€Ty MNPUBCIACHBI B [1-8],

4 METOAUYECKHUE MATEPHUAJIBI

Jnst obecrieueHus mpouecca 00y4eHHs U pelleHns 3a1a4 00yUYeHUs! UCIIOJIB3YIOTCS CIEAYIOIINe METOANYECKIe MaTe-

pHAITBI, ONPENEISIFOIINE TPOICAYPHI OLICHUBAHKS 3HAHMH, YMEHHU, HABBIKOB U (MJIM) OMBITA JACATEIHHOCTH, XapaKTePH3y0-
KX ATanbl GOpMUPOBaHKS KOMIETEHIIUH, B COCTaBe:

4.1.0cHOBHaf JUTEpaTypa

2.

ITapanrosuu C. H., HoBonsHoB E. A., Mupropon B. I'. 1 Ky3neunos B. B. MynpTumniekcopHoe u yCUIUTENBHOE
000pyIOBaHHE MHOTOBOJHOBBIX ONTHYECKHX CHCTEM Nepenadd [DIeKTpoHHBIH pecypc]: ydeOHoe mocobue. -
Tomck: TYCYP, 2016. — 156 c. Pexxum nocryna: http://edu.tusur.ru/training/publications/6022.

4.2. JlonoJHUTEJIbHAS JIUTEpaTypa

3.

INopauenko B.H., Kpyxmanes B.B., Mouenos A./Jl., lapadyraunos P.M. Ontruueckue TeneKOMMYHHUKAI[HOHHBIE
CUCTEMBI [ DNeKTpOHHBIH pecypc]: yaeOHuK 11 By30B. — M.: ['opstuas nuansg —Tenexom, 2011. — 368 c. Pexum no-
cryma: http://e.lanbook.com/view/book/5147/

3acnasckuii K.E. BonokoHHO-0ONTHYECKHE CUCTEMBI IIEPEAAaYH CO CIIEKTPAILHBIM YIUIOTHEHHEM: YueOHoe mocobue
Juts By30B. - HoBocubupck: Cubl'YTH, 2005. — 136 c. (20)

CrnenoB H.H. CoBpeMeHHBIE TEXHOIOTUY HH(POBBIX ONTOBOIOKOHHBIX ceTei cBsizu (ATM, PDH, SDH, SONET u
WDM. - M.: Paguo u cBs3b, 2003. - 468 c.: (40).

BonokonHo-ontndeckue cuctemsl cBsi3u: [lep. ¢ anrn./ P. ®puman ; pen. nep. H. H. Crenos. - 3-e u3n., got.. - M.:
Texuocdepa, 2003. - 447 c. (2)

@®puman P. BonokonHo-onTuyeckue cuctemsl cBsa3u: [lep. ¢ anrn./ - M.: Texuocdepa, 2006. — 495 c. (14)

PJ1 45.286-2002 AnmapaTypa BOJIOKOHHO-OIITHYECKOW CHCTEMBI IEpeAady CO CHEKTPAIbHBIM pa3jieneHueM. TexHu-
yeckue tpedosanus. -2002. -21 c¢. -Pexum nocryma: http://www.russgost.ru/catalog/item44155.

PJ1 45.186-2001 AnmmapaTypa BOJIOKOHHO-ONITHYECKUX yCHIIMTENEH IS TPUMEHEHHS Ha B3aMMOYBA3aHHOM CeTH
cBsa3u Poccuiickoit ®denepanuu. Texandaeckue TpeboBaHms. Pexum goctyna:
http://www.russgost.ru/catalog/item44130.

4.2 TlepeyeHb MeTOAMYECKUX YKA3AHMIT M0 JJa00PATOPHBIM PadoTaM M CAaMOCTOSITEJILHON padoTe

10.

11.

[Hapanrosuu C.H. MyibpTHIIIEKCOPHOE M YCHITUTENBEHOE 000PYI0BaHHE MHOTOBOJIHOBBIX ONTHYECKUX CUCTEM CBSI-
3u. KomnbloTepHbIif 1a00paTOpHBIN NPakTUKYM [DIeKTPOHHBIH pecypc]: yued. meroa. nocobdue. - Tomck : TYCVYP,
2016 — 158 c. Pexxum nocryna: http://edu.tusur.ru/training/publications/6021.

[Tapanrosuu C.H. MynbTHIIEKCOPHOE M YCUIUTENIbHOE 000PY0BaHNE MHOTOBOJIHOBBIX ONTHYECKHX CUCTEM CBSI-
31 [DIEKTPOHHBIN pecypc]: YUueOHO-MeTOIuIeCcKoe MOCOO e M0 OpraHu3aIii CaMOCTOATEIHLHON PabOThI CTYJIEHTOB
Hanpasienus: noarotoBku 11.03.02 «MHPOKOMMYHHKAIIMOHHBIE TEXHOJOTUU U CHCTEMBbI CBsi3u». - Tomck : TVY-
CVP, 2016 — 55 c. Pexxum mocryma: http://edu.tusur.ru/training/publications/6020.
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