degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: BonokonHo-onTHUECKHE YCUIIUTCIIN
0 HANIPaBJICHUIO: HpI/IKHaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)HJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: QJICKTPOHHKA U KBAHTOBLIC TCXHOJIOTUHN

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa GOTOHUKHU

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
1 (ocenHuit) - Dx3aMeH

2 (BeceHHMI) - DK3aMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nekuuu: 15 gac.
ceMuHapbl: 45 vac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 60 gac.
[ToaroroBka x sx3ameny: 60 yac.
Bcero gacos: 180, Bcero 3au. en.: 4
[Iporpammy cocTaBuiu:

E.A. BomuHacknii
IO.A. Bomuacknii

[Mporpamma obcyxneHa Ha 3acefqanuu kadeapsl poronnku 29.05.2020



AHHOTANMA

Kypc "BonokoHHo-onTHyeckue ycwiuTenu'" mpeaycMarpuBaeT o0ydeHHe CTYJCHTOB OCHOBAaM MOCTPOCHUS U
HNPUHINIIAM pabOThl BOJIOKOHHO-ONTHYECKUX CETeH CBA3M. 3HAKOMCTBO C 00OPYIOBAHUEM JUIS TECTHPOBAHUS
U TIOCTPOEHUS JIMHUK CBs3U. [3ydeHue CcHCTEM CHEKTPAJIBHOIO YIUIOTHEHMS KaHaJoB. I3yueHue
COBPEMEHHBIX ONTHYECKUX IPOUEBBIX YCHIUTENEH, HCIONb3YEMbIX B MArHCTPAIBbHBIX JIMHUIX CBSI3H, a TAKKE
cucTeMax KaOeJIbHOIrO TeJIeBUICHUS.

3anaum Kypca:

* OcBOCHHE CTYJCHTaMHU TEXHOJIOTUH, HCIIOJIb3yEMBIX B COBPEMEHHBIX BOJIOKOHHO-OIITHYECKHUX CETAX CBS3H
* Pa3Butue nnTepeca K pa3paboTkaM HOBBIX THIIOB 3pOHEBBIX yCHUIIUTENEH

» O0yueHue HaBbIKaM pacyeTa ONTUYECKUX yCUIIUTENEeH i COBpeMeHHbIX Maructpainbabix BOJIC.

Ilo pe3ysibTaTaM OCBOCHHA KypCa CTYACHT OOJIKCH:

3HaTh:

* Ha3znauenue u 061acTh MpUMEHEHUS BOJIOKOHHO-ONTHYeCcKuX ycmmureneit (BOY).

* OCHOBHEIE 31IeMEeHTHI KOHCTpyKImu BOY.

* KOMIOHEHTHI ¥ IPUHIIHITE PAa0OTH COBPEMEHHBIX BOJIOKOHHO-ONTHYECKUX CETEH CBSI3ZH.

VYMeTs:

» PaccuuTbiBaTh NPOEKTHBIE YYACTKHM CETH HAa OCHOBE AAHHBIX 00 ONTHMYECKHX IMOTEPSX M BEIHMYUHBI
XPOMaTHYECKON AUCTIEPCUMH.

Bnagers:
* TeopeTueckumMu OCHOBaMU NIOCTPOEHUS U opranuzanuu DWDM cereid.
* 3HaHUSAMU B 00JIACTH COBPEMEHHBIX CETEH CBSI3U.

OcHOBHOE coJepxaHHue Kypca U3JIOKEHO B CIEAYIOIIUX pa3aesax:
. BonokoHHO-0onTHYECKKE YCUIIUTENN

. [Ipuemo-niepenaronue ycTponcTsa

. CoBpeMeHHbIE BOJIOKOHHO-ONTUYECKUE JTMHUU CBSI3U

. KabGenpHoe TeneBunenue

. Henmuueitnbie a¢ddextsr B BOJIC

. IIpoTokomnsl nepenaun nHGOpPMAIN

. PamanoBckue ycunurenu
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. Cucremsl n30bITOUHOTO KoupoBanusi FEC
1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

* 00y4yeHHe CTYJCHTOB OCHOBAM IOCTPOCHMS M NPHHLUIAM PaOOTHI BOJIOKOHHO-ONTHYECKUX CeTeit
CBSI3U. 3HAKOMCTBO C OOOpYIOBaHHMEM [Jsl TECTUPOBAHMA U TMOCTPOCHHS JUHUU CBs3U. W3yueHue
CHCTEM CIEKTPaJbHOTO YIUIOTHEHHMS KaHAJOB. l3yueHHe COBPEMEHHBIX ONTHYECKUX 3POUEBBIX
yCUIIuTeNel, HUCIOJIb3yeMbIX B MAaruCTpPalbHBIX JIMHUSAX CBSI3M, a TaKKe CHUCTEMax KabelbHOro
TEJIEBUJICHUSL.

3agauu AU CHUIIHHBI

* OCBOCHHE CTYJEHTaMHU TEXHOJIOTHi, HCIIOJIIb3YEMbIX B COBPEMEHHBIX BOJOKOHHO-ONTHYECKHX CETAX
CBSI3H;

® pa3BUTHUC UHTCPECA K pa3pa60TI<aM HOBBIX THUIIOB 3p6I/IeBBIX YCPIHI/ITCHeﬁ;
° O6yLICHI/Ie HaBbIKaM pacyeTa ONTUYCCKUX YCHHHTeHeﬁ AJI1 COBPCMCHHBIX MAaruCTpaJibHbIX BOIJIC.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[HﬁI



Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IMK-1.1 CriocobeH HaxoauTh, aHAIM3HPOBATH M 00OOIIATH
nHpOpMANKIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHHH B
pamMKax TeMmMaTH4ecKoi o0macTu cBoed MpodeccHOHATLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTDH
MaTeMaTUYecKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

[MK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3yIbTaThI

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCHUILTHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

* Ha3HaueHHUE U 00JIACTh MPUMEHEHHS BOJIOKOHHO-ONTHYeCKuX ycumtenei (BOVY);
* OCHOBHBIE AJIEMEHTHI KOHCTpYKuuu BOY;
* KOMITOHEHTBI ¥ IPUHIUIIBI paOOTHI COBPEMEHHBIX BOJIOKOHHO-ONITHUECKUX CEeTEel CBA3M.

YMETb:

* paCcCHUTBIBATH NPOCKTHBIC YUACTKU CETU HAa OCHOBE HNAHHBIX 00 ONTHYECKHUX MOTCPAX U BCINYUHBI

XPOMAaTHUYECKON AUCTIEPCUH.
BJIAJIETh:

* TEOPETUYECKUMH OCHOBaMH NMOCTpoeHus U opranuzaunu DWDM cerelit;
* 3HAaHUSAMH B 00JIACTH COBPEMEHHBIX CETeH CBSI3H.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJ€HHOI'0 HA HMX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 BonokonHo-onTHYECKHE YCHUITUTETH 8 8 10
2 [Ipuemo-niepenatoiiue ycTpoiicTa 5 5 10
3 CoBpeMeHHbIE  BOJIOKOHHO-OITHUYECKUE ) ) 10
JIUHHUH CBSI3U
4 KabOenbHoE TeneBuacHNE 4 5
5 Henuneitnsie 3¢ dexrsr B BOJIC 10 5
6 [IpoTokons! nepenauu nHGOpMaLH 4 5
7 PamaHoBCcKkHe ycrinTenu 8 5
Cuctembl HM30BITOYHOTO  KOIWPOBAHHS
8 4 10
FEC
Hroro wacos 15 45 60
ITonroToBka k 3K3aMeHy 60 gac.

OO01mas TpynoEMKOCTh

180 ygac., 4 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)




Cemectp: 1 (Ocennwii)
1. BOJIOKOHHO-ONITUYECKUE YCUITUTEIIN

Ponb ycunureneii B mpoektupoBanny BOJIC. AkTuBHOE BOJIOKHO. Peiko3eMenbHbIe HOHBI HTTEPOUiA
u 9pOuill, CTPyKTypa YpOBHEH, CeYyeHHs MOMIOMICHUSI U JIIOMUHUCLEHIMH. BOJIOKOHHO-ONTHYECKUE
YCUJIMTEJIN Ha OCHOBE AaKTHUBHBIX BOJIOKOH, JIETMPOBaHHBIX HTTepOueM u 3pOueM. OCHOBHbIC
napaMeTpsl coBpeMeHHbIX ycunuteneil 1t DWDM cereit. [lym-daxrop. GFF-punbrpst .

2. Ilpuemo-niepearomye ycTpocTsa

Tpancnonzmepsr ans  BOJIC.  HcTouHMKHM  ONTHYECKOTO  HM3JIyYEHUs, HCIIOIb3yeMblE B
TEJIeKOMMYHHKANUsX. JlazepHble JHOABI € pacrpeleneHHol oOparHoW cBsizblo. [IpueMHUKH
ontuueckoro uanydeHusi. PIN u APD ¢oroauonsl. UyBCcTBUTENBHOCTh NpPUEMHHKA Ha Pa3HBIX
CKOpPOCTSIX paboThl. MOIyIsSTOpHl ONTHYECKOTO CUrHaja. MoaynsaTop Ha OCHOBE MHTepdepomMeTpa
Maxa-Ilangepa. CkopocTs paboTbl COBPEMEHHBIX MOLYJISITOPOB.

3. COBpeMCHHLIC BOJIOKOHHO-OIITHYCCKUC JIMHUHU CBA3U

[IpyHUMOBl NOCTPOEHUsI M OpraHU3allMd COBPEMEHHBIX ceTed omnTudeckodl cBsa3u. KiroueBble
KOMITOHEHTBI: TPAHCIIOHIEPHI, YCWJINTENIN, MYKCIIOHIEPbHI, MAaCCUBHBIC ONTHUYECKUE BIIEMEHTHI.
OcHOBBI pacyeTa U IPOEKTUPOBAHUS CETEH.

Cemecrtp: 2 (Becennuit)
4. KabenpbHOE TEIEBUIECHUE

AHAJNOTOBBIE CUTHAJBI, MPUHIUIBI 00paboTKH. KiroueBble MeMeHThl. YCHIUTENH AJis KaOelbHOTO
TEJIEBUACHUS.

5. Henuneitnsie a¢ ekt B BOJIC

OcHoBuble  HenuHeliHbie  3ddektst B BOJIC: PamaHoBckoe — paccesiHWe, paccesHue
Mannensimtama-bpunnosna, (hazoBas CaMOMOZYITIOLIHS, ¢azoBas KpOCC-MOIYJISLUS,
4eTBIPEXBOJIIHOBOE CMelIeHNe. BiusiHue HennHeHbIX 3G QeKToB Ha nepenady nH(GopManum.

6. IIpoTokosel nepenaun HHGOpMALIUU

CuHXpoHHasT W acWHXpOHHas CBs3b I[Iporokonsr mepemaun wHPopmanuun SDH/SONET/10GE.

7. PamMaHOBCKHE YCUIIUTEIU

PamanoBCKHE BOJIOKOHHO-ONTHYECKHUE YCHUIIUTCIINA. PamanHOBCKHM KOHBEPTOP. MGTOI[BI BKIIIOUCHU A
paMaHOBCKHUX YCPIJII/ITeHeﬁ B BOJIOKOHHO-OIITHYCCKUC JIMHWUHU CBA3U.

8. Cucremsbl nu3bbirouHoro konuposanus FEC

[TomexoycroitunBoe xogupoBanue FEC. Crangapt OTN.



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

yueOHast ayTUTOpHsl, OCHAIICHHAS KOMIIBIOTEPOM U MYJIBTUMEIUHHBIM 000pya0BaHHEM (TIPOEKTOD,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa

1. Arpasan I. Hennuelinas BosokoHHas ontuka. Mup, M., 1996

2. NBanoB A.b. BonokoHHas onTHKa: KOMIIOHEHTHI, CHCTEMBI ITepeaavn, N3MepeHus. M.:
CAUPYC-CUCTEMC, 1999.

3. Huxonopos H.B., CunopoB A.. Marepuansl 1 TEXHOJIOTMH BOJIOKOHHOM ONTHUKH: ONTHYECKOE
BOJIOKHO AJ1si cucteM nepenadu uapopmanun.// 'YUTMO Cu6. 2009.

4. P. Urquhart (ed.), Advances in Optical Amplifiers. InTech, Rijeka, Croatia 2011.

JlononHuTeNbHAS TUTEPATypa
1. Pexomenmarmst MCO-T G.652. XapakTepuCTUKH OHOMOIOBOTO ONTHYECKOTO BOJOKHA U Kabes.,

06.2005

2. I'maroner C.B. OcobeHHOCTH POCKTUPOBAHUSI COBPEMEHHBIX BHICOKOCKOPOCTHBIX
BOJIOKOHHO-ONTHYECKUX JTuHUH nepeaaun// Crneuseimyck «PoroH-Dxcnpece» -Hayxka.
-2006.-Ne6.-C.28-38.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. http://www.itu.int/
2. http://www.lightwaveonline.com/
3. http://www.intechopen.com/

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha neximoHHbBIX ¥ CEMUHAPCKUX 3aHATHIX UCIIOIB3YIOTCS MYIBTUMEINIHBIE TEXHOIOTUH, BKITIOUAs
JIEMOHCTPALUIO MPE3CHTALIUM.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, NpOCIyIIABIIMKA Kypc JIGKUIMA W CEMHUHApOB JOJDKEH OBIAAETh OOIIMM MOHSATHHHBIM
annaparoM U HaydUThCs IPUMEHSTh TEOPETUYECKUE 3HAHUS Ha IIPaKTHUKE.

VYenenHoe ocBoeHUE Kypca Tpedyer:

1) mocemeHus Bcex JIEKIUI U CEMUHAPOB, IIPEAYCMOTPEHHBIX YU€OHBIM IUIAHOM; BEJJICHUE KOHCIICKTOB
3aHATUH U KypHaja 1a00paTOpHBIX PabOT; aKTUBHOE Y4acTUE B 0OCYKICHUH JICKIUN 1 CEMUHAPOB;

2) BaXXHO AOOWTHCS MOHMMAHMS M3y4aeMOIo MaTepHaja, a He MEXaHHMYECKOro ero 3anoMuHaHus. [Ipu
3aTPyOHEHUM W3YYEHHUS! OTHCJIBHBIX TEM, BONPOCOB, cJenyeT oOpamarbcs 3a KOHCYJAbTalued K
[IPETIO/IaBaTEII0 Ha JIEKIIMY WK K OKJIa4MKy Ha CEMUHape.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa NEePCIEKTUBHBIX TEXHOJIOTHUI: JJIEKTPOHUKA Y KBAHTOBBIE TEXHOJIOTUU
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa QOTOHUKHU

Kypc: 1

kBaTuuKkanus: MarucTp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
1 (ocenHuit) - Dx3aMeH

2 (BeceHHMH) - DK3aMeH
PaspaGorunkm:

E.A. BomuHcknii
IO.A. Bomuacknii



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaNKIO 00 aKTyaIbHBIX Pe3ylIbTaTax UCCISIOBaHHH B
pamMKax TeMmaTH4ecKoi o0macTu cBoed MpodeccHOHATLHOM

[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pears 3a1a4y, B ToM uncie paspadareiBath 1 [IK-1.2  CnocobGeH  BBIOABUTaTH  THIOTE3bl, CTPOUTH
UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIN MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
W3y4YaeMbIX SBJICHUN U MPOLIECCOB, CHCTEMHO  |SBJICHHH U MIPOLIECCOB, OLICHUBATh KA4€CTBO pa3padOTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOIEMBI, TIOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CnocoOeH mNpUMEHSTh TeOpeTHYecKHe U (WiIH)
9KCIIEPUMEHTAJIbHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3ybTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydeHus qUCIUILINHEI « BOJIOKOHHO-ONITHYECKUE YCHITUTENI 00YUYaIOITHICS TOJDKEH:

3HAThb:

* Ha3HaueHHUE U 00JIACTh MPUMEHEHHS BOJIOKOHHO-ONTHYeCKuX ycumtenei (BOVY);

* OCHOBHBIE AJIEMEHTHI KOHCTpYKunu BOY;

* KOMIIOHEHTBI ¥ IPUHIUIIBI paOOTHI COBPEMEHHBIX BOJIOKOHHO-ONITHUECKUX CEeTEeH CBA3M.
yMeThb:

* pacCUUTHIBATh MPOEKTHBIC YYACTKU CETH Ha OCHOBE JAHHBIX 00 ONTHYECKUX MOTEPSIX W BEIUYHHBI
XPOMAaTHUYECKON AUCTIEPCUH.
BJIaJeTh:

* TEOPETUYECKUMH OCHOBaMH NMOCTpoeHus U opranuzaunu DWDM cerelit;
* 3HAaHUSAMH B 00JIACTH COBPEMEHHBIX CETeH CBSI3H.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

C 1enplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJje 3aHATUS 110 TeME IPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUS IO IPOUIEHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTalluu
o0y4yarommxcst

Bonpocs! A1 IOATOTOBKU K SK3aMEHY:

. BonokoHHO-0ONTHYECKHE YCUITUTEIH.

. [Ipuemo-niepenaronue ycTponcTaa.

. CoBpeMeHHbIE BOJIOKOHHO-ONTUYECKUE JTMHUU CBSI3U.
. KabGenbHoe TeneBuaenue.

. Henmuneitnbie a¢dextsr B BOJIC.

. IIpoTokomnsl nepenadn HHGOPMAIHN.

. PamanoBckue ycunurenu.
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. Cucrembl n30bITOuHOTO KotupoBanusi FEC.
[Tpumeps! 3K3aMEHAIMOHHBIX OMJIETOB.
[Ipumep 1.

1. KaGenbHOE TeneBHICHHE.
2. Henuneitnoie a¢dexrsr B BOJIC.




[Ipumep 2.
1. PamaHOBCKHE yCHIIUTENH.
2. Cuctemsl m36bITouHoro konuposanus FEC.

Kpurepun onennBanus
10 6aitnos — (ITIPEBOCXO/IHO):
*  CHCTEMaTU3UpPOBaHHbIC, IIyOOKHE M TOJIHBIC 3HAHMS 10 BCEM paszeiaM y4eOHOH NMporpamMel, a
TaKXe [0 OCHOBHBIM BOIIPOCaM, BBIXOIAIIUM 3a €€ IPEEIbI;
. TOYHOE HCIOJIb30BAHUE HAYYHOM TEPMHHOJIIOTMU (B TOM 4YHCIIE HAa HWHOCTPAHHOM SI3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  OesympeuHoe BIAJCHUE HWHCTPYMEHTapHeM Y4eOHOW JUCIMIUIMHBI, yMeHHEe ero 3(QeKTHBHO
WCIOJIb30BaTh B IOCTAHOBKE M PEILICHUH HAYYHBIX U MPO(GECCHOHANBHBIX 3a1a4;
. BBIP@XXEHHAs! CIIOCOOHOCTh CaMOCTOSTEIbHO M TBOPYECKU peIIaTh CIOXKHBIE NPOOJIIEeMBI B
HECTaHIAPTHOW CUTYyalUu;
*  MOJIHOE W TIIyOOKOE YCBOGHWE OCHOBHOH M JONOJHHUTENBHOHM JUTEpaTyphl, PEKOMEHIIOBAHHOM
y4eOHO# mpoTrpaMMOi TUCITUTUINHEI,
* yYMEHHE OPHUEHTHPOBATHCA B TEOPHUSIX, KOHIETLHUAX U HANPABICHUAX 1O U3ydaeMOil AUCLUIUIMHE U
JlaBaTh UM KPUTUUYECKYIO OLIEHKY, UCIIOJIb30BaTh HAYYHbIE JOCTHKEHUSI JPYTUX JUCLUIUINH;
*  TBOpYECKas CaMOCTOSTENbHAas paboTa Ha MPAKTUYECKUX, JTa0OPAaTOPHBIX 3aHATHIX, AKTUBHOE
y4acTHe B IPYNIIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbl HCIIOTHEHHS 33 JaHHMH.
9 6amnoB — (OTJIMYHO):
* CHCTEMaTU3UPOBAHHbBIEC, ITTyOOKHE U MOJIHBIC 3HAHUS 110 BCEM pa3zeiaM yueOHOH MporpaMmbl;
. TOYHOE HCIOJb30BAHWE HAYYHOM TEPMHHOJIIOTMU (B TOM 4YHCIIE HAa HWHOCTPAHHOM SI3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  BIIAJICHUEC MHCTPYMEHTapueM y4eOHOW IMCLUIUIMHBL, yMEHHE ero 3(p(EeKTHBHO HCIIOIb30BaTh B
MOCTAHOBKE M PEIICHUH HayYHBIX M MPO(PECCHOHANBHBIX 3a1a4;
*  CIIOCOOHOCTH CaMOCTOSITEIbHO M TBOPYECKM pEIIaTh CIOXKHBIE MPOOIEeMBbl B HECTaHIAPTHOM
CUTyalluh B paMKax yd4eOHOH NpOorpaMMbl, MOJHOE YCBOCHHE OCHOBHOW U JIOTOJIHU "TEJIbHOU
JUTEpaTypbl, PEKOMEHI0BAaHHON Y4eOHOW POTpaMMO TUCIIUITITHBEI;
*  YMEHHME OPUEHTHPOBATHCS B OCHOBHBIX TEOPHSX, KOHLENLIMAX M HAIpaBICHUIX 0 U3ydaeMoOi
JUCLUUIUTMHE U JaBaTh UM KPUTHYECKYIO OLECHKY;
*  caMocCToOsTelbHAas paboTa Ha MPAKTHUYECKHUX, JaOOpaTOPHBIX 3aHATHUSAX, TBOPUECKOE ydacTue B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHb KYJIBTYphl HCIIOJTHEHHS 3aJaHuUil.
8 6amnoB — (IIOUYTU OTIIMYHO):
* CHCTEMaTH3MPOBaHHbIE, INIyOOKHE U TOJHBIC 3HAHHS MO BCEM IOCTABICHHBIM BOIPOCAM B 00beMe
y4eOHON MpOrpaMMel;
*  HCIOJIb30BAHHE HAYyYHOW TEPMHMHOJIOTMH, CTHIMCTHYECKH TPaMOTHOE, JIOTMYECKH IMPaBUIIBHOE
M3JI0’KEHHE OTBETAa HA BOIIPOCHI, yMEHHE JIeIaTh 000CHOBAHHbIE BBIBOJIBI;
* BJaJICHUEC MHCTPYMEHTApHEM yueOHOW MUCLUILIMHBI (METOIaMH KOMIUIEKCHOTO aHA/IN3a, TEXHUKON
WH(POPMALIMOHHBIX TEXHOJIOTHH), YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE M PELICHUM HAyYHBIX U
npoQecCHOHAIBHBIX 33/1a4; CIIOCOOHOCTh CAMOCTOSATENIFHO pellaTh CIOKHBIE MPOOIEMBI B paMKax
y4eOHON MpOrpaMMel;
* YCBOCHHME OCHOBHOW W JIOTOJIHUTEIBLHOW JIUTEPATypbl, PEKOMEHIOBaHHOW y4eOHOH mporpammon
JUCLUIUIMHBL,
* yMEHHE OpPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMIUAX W HANPABICHUAX IO H3y4acMOU
JUCLMIUIMHE U JaBaTb UM KPUTHUYECKYI OLIEHKY C IO3ULMH TroCylapCTBEHHOW wuieosnoruu (1o
JUCLHUTUTMHAM COLUAIbHO-TYMaHUTAPHOTO LIKKJIIA);
* AaKTHBHAs CaMOCTOSTENbHasi paboTa Ha MPAKTUYECKUX, TaOOPaTOPHBIX 3aHITUSAX, CHCTEMaTHYECKOE
ydacTue B IPYIIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuil.
7 6annos — (OYEHb XOPOILLO):
* CHUCTEMaTHU3UPOBAHHbIC, NTyOOKHE U MOTHBIE 3HAHMUS 110 BCEM pa3zieiaM yueOHOM MporpaMmel;
* HUCIIOJIb30BaHHE HAyYHON TEPMUHOJIOTHH (B TOM YHCJIE HA HHOCTPAHHOM SI3bIKE), TMHIBUCTHYECKH U
JIOTUYECKH MPAaBUIILHOE U3JIOKEHHE OTBETA Ha BONPOCH], YMEHHE AeNaTh 000CHOBAaHHBIC BHIBOBL;
* BJQJICHUE MHCTPYMEHTapueM y4eOHOW AHMCUUIUIMHBI, YMEHUE €r0 HCIIOJIb30BaTh B MOCTAHOBKE U
pELIeHNU HAayYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;
*  YCBOCHHE OCHOBHOW W JIOTIOJIHUTEIHLHOW JINTEPATYpPhl, PEKOMEHIOBAHHOW y4eOHOM mporpammon
JVCLUUTUIHHBL,



° YMEHHUE OPUCHTUPOBATHCSA B OCHOBHBIX TCOPHAX, KOHUCIIHIHAX W HAIPABJICHUAX II0 HSy‘IaeMOﬁ
AUCHUIUIMHEC U JaBaThb UM KPUTHUYCCKYIO OLICHKY,

*  caMocCTosTelbHasg padoTa Ha MPAKTUUYECKHX, JaOOpPaTOPHBIX 3aHATHUSAX, Y4acTHE B TPYMIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHUS 33/1aHHH.

6 6autoB — (XOPOILO):
* JIOCTATOYHO IOJHBIC U CUCTEMATU3UPOBAHHBIC 3HAHUS B 00beMe yueOHO! MPOrpaMMBI;

® HCIIOJIB30BaHUC HEO6XOI[I/IMOI\/'I Hay‘IHOﬁ TCPMHHOJIOTUHU, CTUJIIMCTUYCCKU I'PaMOTHOEC, JIOTUYCCKHU
MMPpaBHUIIbHOC U3JI0OKCHUEC OTBCTA HA BOIIPOCHI, YMCHUC [CJIATh 000CHOBaHHEIC BBIBO/IbI;

*  BJaJCHHE WHCTPYMECHTapHeM YYeOHOW AMCLUHUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHHU
y4eOHBIX U MPOQPECCHOHANBHBIX 33]a4; CIIOCOOHOCTh CAMOCTOSATEIILHO MPUMEHSTH THIIOBBIC PEIICHHS
B paMKax y4eOHOW MpOrpaMMel;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMECHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTUHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSX, KOHIENIUSAX M HANpPaBICHUSAX IO HM3ydaeMoil
JUCUMIUIMHE W JaBaThb HMM CPaBHHUTEIBHYIO OLICHKY; AaKTHBHAs CaMOCTOATENbHas palboTra Ha
MPAaKTHYECKUX, J1a0OPaTOPHBIX 3aHATHAX, NEPHOANYECKOE ydacTHe B TPYMIOBBIX OOCYXICHHUSX,
BBICOKHUH YPOBEHB KYJIBTYPbI HCIIOTHEHUS 3aJaHUH.

5 6amnoB — (IIOYTHU XOPOILO):
* JIOCTaTOYHBIC 3HAHHA B 00beMe Y4EOHOH MPOTrpaMMBL;

° HCIIOJIB30BaHHEC Hay‘lHOﬁ TCPMUHOJIOTUH, CTUIMUCTUYCCKU TI'PAMOTHOC, JIOTHUYCCKU IIPABUIIBHOC
H3JIOKCHUC OTBETA Ha BOIIPOCHI, YMCHUC 1€J1aTh BbIBOADI;

*  BIQJICHHE MHCTPYMEHTapueM Y4eOHOH NMCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B PEIICHUH
y4eOHBIX U TPOEeCCHOHAIBHBIX 33/1a4;

* CrOCOOHOCTH CAMOCTOSATEIBHO MPUMEHATH THUIIOBBIE PELICHHUS B PAMKax Y4€OHON MPOrpaMMbl;
* YCBOCHHE OCHOBHOM JINTEPATYPbI, PEKOMEHJOBaHHOW y4eOHOM MpOrpaMMON AUCIUIINHBL

° YMCHHUC OPpHUCHTHUPOBATLCA B 0a30BBIX TCOPUAX, KOHLCIINHUAX W HAIPaBJICHHUAX I10 H3y‘laeMOI>i
AUCHUIUIMHE U JaBaTb UM CPABHUTECJIIbHYIO OLICHKY;,

*  caMmocToATeNlbHas paboTa Ha NMPAKTUYECKUX, JJAOOPAaTOPHBIX 3aHATHIX, y4acTHE B TPYMIIOBBIX
00CYXIIEHUSX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJHEHUS 3adaHUH.

4 6amna — (YAOBJIETBOPUTEJIBHO), 3AYTEHO:
* JIOCTaTO4YHBIN 00BEM 3HAHUN B paMKax 00pa30BaTeIbHOIO CTAHAAPTA;
* YCBOCHHE OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBaHHOW y4eOHOM MpOrpaMMON AUCIUIIINHBL

*  HCIIOJIb30BAaHUE HAYUYHOW TEPMUHOJIOTMH, CTHIMCTUYECKOE U JIOTUYECKOE H3IIOKEHUE OTBETa Ha
BOTIPOCHI, YMEHHE JIeTIaTh BLIBO/IBI 0€3 CYIIECTBEHHBIX ONIMOOK;

*  BIIQJICHUE MHCTPYMEHTapueM Y4eOHOH NMCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B PEIICHUH
CTaHJAPTHBIX (THUIOBBIX) 3a/1a4;

¢ YMCHHC I10J pYKOBOACTBOM IIpCTIOAaBaTCyid pCllaTh CTAHAAPTHBIC (TI/IHOBLIG) 3aaa4u,

*  YMEHHE OPHUECHTUPOBATHCA B OCHOBHBIX TE€OPHUSX, KOHIEMUUAX U HANPABICHUSIX MO H3y4aeMoil
JTUCITUIUIMHE U 1aBaTh UM OLIEHKY;

. paboTa mOA pPYKOBOJCTBOM IIPENOAABaTeNs Ha IPAKTHUECKUX, J1a0OPAaTOPHBIX 3aHATHIX,
JOITyCTUMBIA YPOBEHB KYJIBTYPbI HCTIOIHEHHS 3aJaHHH.

3 6amra — (HEYIOBJIETBOPUTEJIBHO), HE3BAYTEHO:

* HEJO0CTAaTOYHO MOJHBIA 00BEM 3HAHUH B paMKax 00pa30BaTeILHOTO CTaHIApPTa;

* 3HaHWE YaCTH OCHOBHOW JIUTEPATyphl, PCKOMEHIOBAHHOW y4eOHOM MPOTrpaMMON JUCIIUILTAHEL,

*  HCIHOJIb30BAHUE HAYyYHOH TEPMHUHOJIOIMH, U3JIOKEHHUE OTBETa HAa BOMNPOCHI C CYIIECTBEHHBIMU
JIMHTBUCTHYECKUMHM M JIOTHYECKUMH OLITHOKAMH;

. ciaboe BIaJICHUE WHCTPYMEHTapueM Yy4eOHOHM JUCIUIUIMHBI, HEKOMIIETEHTHOCTh B PEIICHUU
CTaHAAPTHHIX (TUITOBBIX) 3a/1a4;

*  HEYMCHUE OPHUEHTUPOBATHCS B OCHOBHBIX TEOPHUAX, KOHLECHIUSAX W HANPABICHUSIX H3y4aeMOu
JUCIUTIINHEL,

* TACCHBHOCTh Ha MPAKTUYECKUX U JIA0OPATOPHBIX 3aHATHUSAX, HU3KHI YPOBEHb KYJIBTYPhl UCTIOHEHUS
3aIaHUH.

2 6amra — (HEYIOBJIETBOPUTEJILHO):

* (hparMeHTapHBIC 3HAHUS B paMKax 00pa30BaTEIbHOTO CTaH/IaPTa;

. 3HaHWS OTACIBHBIX JINTEPATYPHBIX HUCTOYHHMKOB, PEKOMEHIOBAHHBIX Y4YeOHOH mporpamMmoin
JUCIUTIINHEL,

. HEYMEHHE HCIIOJh30BaTh HAyYHYH) TEPMHUHOJIOTHIO JTUCIMIUIMHBI, HAaJUYHWE B OTBETE TPyOBIX
CTHJIMCTHYCCKUX U JJOTMYECKUX OIIMOOK;



* TACCHBHOCTh HA MPAKTUYECKUX U JIA0OPATOPHBIX 3aHATHUSAX, HU3KHI YPOBEHb KYJIBTYPhl UCTIONTHEHUS
3aIaHUH.
1 6amt — (HEYIOBJIETBOPUTEJIBHO):

¢ OTCYTCTBHUC 3HAHUM U KOMHGTGHL[I/Iﬁ B paMKax 06pa3OBaTeJ'ILHOFO CTaHAapTa UK OTKa3 OT OTBCTA.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNIne MPoueIypPbl OIleHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

IIpu npoBeneHUM dK3aMeHa 00ydYaroIeMycs MpeaocTaBiseTcs 10 60 MUHYT Ha MOATOTOBKY. Omnpoc
oOyuaroIerocs mo OWiIeTy He JO0JKEH MPEBBIIIATh JBYX aCTPOHOMHUYECKHUX YacOB B YCTHOH W (WJIN)
MMCEMEHHOU (opme.



