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-oNTHYECKHE YCHIIMTENN" MpenycMaTprUBaeT 00ydeHHe CTYIEHTOB OCHOBAaM IOCTPOCHUS U
HPUHINIIAM pabOThl BOJOKOHHO-ONTUYECKUX CEeTeil CBsI3M. 3HAKOMCTBO ¢ 000pPYIOBaHUEM JUIS TECTHPOBAHUS
U TIOCTPOEHUS JIMHUN CBs3H. l3ydeHme cuCTEM CHEKTpalbHOIO YIJIOTHEHUS KaHaloB. l3ydeHune
COBPEMEHHBIX ONTHYECKUX IPOUEBBIX YCHIUTENEH, HCIONb3YEMBIX B MArHCTPAJIbHBIX JIMHHUAX CBS3H, 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:

» PaccunThiBaTh NPOEKTHBIE YYaCTKH CETH Ha OCHOBE [aHHBIX OO0 ONTHYECKHX TMOTEPSX M BEIMYMHBI
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

* 00y4yeHue CTYIECHTOB OCHOBaM IIOCTPOEHHS W HPUHIMIAM paboThl BOJOKOHHO-ONTHYECKHUX CETeH
CBSI3U. 3HAKOMCTBO € OOOpYIOBaHMEM JJisl TECTUPOBAHHMS W IOCTPOEHHUS JUHHUNA CBs3U. M3ydeHue
CHCTEM CHEKTPaJbHOTO YIJIOTHEHHsS KaHaJloB. lI3ydyeHHe COBPEMEHHBIX ONTHYECKHX 3SPOHEBBIX
ycuiuTenel, UCIONb3yeMbIX B MardCTPaJIbHBIX JIMHHMAX CBA3HM, a TakKXe CHCTeMaxX KaOelnbHOTo
TEJIEBUJICHUSL.

3agauu AU CHUIIHHBI

* OCBOCHHE CTYyJECHTaMH TEXHOJIOTHi, UCIIOIb3YEMBIX B COBPEMEHHBIX BOJIOKOHHO-ONTUYECKHUX 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

IIK-1.1 CrocobeH HaxoJauTh, aHAIM3HPOBATH M 00OOIIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCAaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHOU
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (WIn)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajaye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3yIbTaThI

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCHUILTHHE (MOIYJII0)

B PE3YIbTATC OCBOCHUSA JUCHUIIJINHBI O6y‘{aIOH_II/I€C$I JOJI>KHBI

3HAThb:

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

YMETb:

¢ pacCHUTBhIBATh IMPOCKTHBLIC YYACTKHU CE€TH HAa OCHOBC JaHHBIX 00 ONTHYECKHX IMOTEPAX U BCIIMYNHBI

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  KOAWPOBAHUS
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 ycunureneit B npoekrupoBannu BOJIC. AKTHBHOE BOJIOKHO. PenkozeMenbHbIe HOHBI HTTEpOUit
u 9pOuil, CTPYKTypa YpOBHEH, ceueHHs] MOMIOUICHUS U JIIOMUHHUCIICHIMU. BOMOKOHHO-ONTHYECKHE
YCUJIMTEJIN Ha OCHOBE AaKTHBHBIX BOJIOKOH, JIETMPOBAaHHBIX HTTepOMeM U 3pOuem. OCHOBHBIC
napaMeTpsl coBpeMeHHbIX ycunuteneil 1t DWDM cereit. [lym-daxrop. GFF-punbrpst .

2. Ilpuemo-niepearomye ycTpocTsa

Tpancnonmepsr ans  BOJIC.  HMcToOYHMKM ~ ONTHYECKOTO — W3JIYYEHHUS, HCIOJIb3yeMble B
TEJIeKOMMYHHKANUsX. JlazepHble IUOABI C pachlpeielcHHON o0parHOW cBs3bio. [IpueMHHKH
ontuueckoro m3nmydeHusi. PIN u APD ¢oromuonsl. UyBCTBUTENBHOCTh NMPHUEMHHUKA HA Pa3HBIX
CKOpOCTSIX paboThl. MoOIyIATOPbI ONTUYECKOTO CHrHana. MoayiasTop Ha OCHOBE MHTepdepoMeTpa
Maxa-Ilangepa. CkopocTs paboTbl COBPEMEHHBIX MOLYJISITOPOB.

3. COBpeMCHHLIC BOJIOKOHHO-OIITHYCCKUC JIMHUHU CBA3U

[IpyHLMOBl NOCTPOEHUsIT M OpPraHU3ALUU COBPEMEHHBIX ceTel onTuueckod cBsa3u. Kiroduesble
KOMITOHEHTBI: TPAHCIIOHJEPbI, YCWJINTENIN, MYKCIIOHJEPbI, MAaCCUBHBIC ONTHYECKUE BIIEMEHTHI.
OcHOBBI pacyeTa U IPOEKTUPOBAHUS CETEH.

Cemecrtp: 2 (Becennuit)
4. KabenpbHOE TEIEBUIECHUE

AHAJNOTOBBIEC CUTHAJIBI, MPUHIUIBI 00paboTKU. KiroueBbie 21eMeHThl. YCHIUTENH il KaOeIbHOTO
TEJIEBUACHUS.

5. Henuneitnsie a¢ ekt B BOJIC

OcHoBubie  HenuHelHble d¢dektet B BOJIC: PamanoBckoe — paccesiHMe, — paccesHue
Mannensimtama-bpunnosna, ¢azoBas CaMOMOJYIIOLHS, (hazoBas KpOCC-MOIYJISLUS,
4eTBIPEXBOJIIHOBOE CMelIeHNe. BiusiHue HennHeHbIX 3G QeKToB Ha nepenady nH(GopManum.

6. IIpoTokosel nepenaun HHGOpMALIUU

CuHXpOHHass W acWUHXpOHHast cBs3b I[lporokonbr mepenaun wHpopmanmu SDH/SONET/10GE.

7. PamMaHOBCKHE YCUIIUTEIU

PamaHoOBCKHE BOJIOKOHHO-ONTHYECKHUE YCUJIUTCIIN. PamanHOBCKUiA KOHBCPTOP. MeTO,I[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, TpOCIYyIIABIIMA KypC JIEKIMA M CEMHHApOB JOJDKEH OBIAJEeTh OOIIMM IOHSITUHHBIM
annaparoM U HaydUThCs IPUMEHSTh TEOPETUYECKUE 3HAHUS Ha IIPaKTHUKE.

VYenenHoe ocBoeHUE Kypca Tpedyer:

1) mocermeHus Bcex JEKIUH U CEMUHAPOB, MPEIYyCMOTPEHHbBIX y4eOHBIM IJIAHOM; BEEHHE KOHCIIEKTOB
3aHATUH U KypHaja 1a00paTOpHBIX PabOT; aKTUBHOE Y4acTUE B 0OCYKICHUH JICKIUN 1 CEMUHAPOB;

2) BaXXHO AOOWTHCS MOHMMAHMS M3y4aeMOIo MaTepHaja, a He MEXaHHMYECKOro ero 3anoMuHaHus. [Ipu
3aTPyOHCHUM W3YYEHUS! OTHCNIBHBIX TEM, BOIPOCOB, CIENyeT OOpaliaThCsi 3a KOHCYJIbTalKed 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

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBaHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uncie pazpadareBath 1 |[IK-1.2  CnocoGeH  BBLABHTAaTH  THUIOTE3BI, CTPOHTH
UCCIIe10BaTh MaTeMaTHYECKHE MOJIENN MaTreMaTHYeCKHe MOAEIM M ONHMCAaHUs H3y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJICHUI M MPOIIECCOB, OIICHNUBATH KAY€CTBO pa3pabOTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOIEMBI, TIOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CrnocobeH mnpuMeHSTh TEOpeTHUeCKue H (WIIH)
OKCIIEPUMEHTAIbHBIE METOJbI MCCICAOBAHNN K KOHKPETHOM
HAayyHOM 3ajaye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pe3yabTaThl

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 MPOCKTHBIC YYACTKH CETH HAa OCHOBE JIAHHBIX 00 ONTHYECKHX TOTEPSX M BEIWYHHEI
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 1menpl0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro Marepuaina MPOBOAUTCS YCTHBIH ONpOC 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):
*  CHUCTEMaTU3UPOBaHHbBIC, IIyOOKHE M MOJHBIE 3HAHUS IO BCEM pasjenaM y4eOHOIl mporpammsbl, a
TaKXe [0 OCHOBHBIM BOIIPOCaM, BBIXOIAIIUM 3a €€ IPEEIbI;
. TOYHOE HCIIOJb30BAHWE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  OesymnpedHoe BIAJCHHEC HHCTPYMEHTapHeM Y4eOHOW IMCIUILTUHBI, yMEHHE ero 3(pQPEeKTHBHO
WCIOJIb30BaTh B IOCTAHOBKE M PEILICHUH HAYYHBIX U MPO(GECCHOHANBHBIX 3a1a4;
. BBIp2KEHHAs! CIIOCOOHOCTh CaMOCTOSITENIbHO M TBOPUYECKHM peIIaTh CJIOKHBIE NpoOIeMbl B
HECTaHIAPTHOW CUTYyalUu;
*  TIOJHOE W IIIyOOKOE YCBOEHHE OCHOBHOW M JOTOJHHUTENBHON IUTEparypbl, PEKOMEHJIOBAaHHOMN
y4eOHO# mpoTrpaMMOi TUCITUTUINHEI,
* YMEHHE OPHUEHTHPOBATHCS B TECOPHAX, KOHLENIMIX U HANPaBICHUIX 0 U3y4aeMOW AMCLUUIUINHE U
JlaBaTh UM KPUTUUYECKYIO OLIEHKY, UCIIOJIb30BaTh HAYYHbIE JOCTHKEHUSI JPYTUX JUCLUIUINH;
*  TBOpYECKas CaMOCTOSTEIbHAs 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 HCIIOJb30BAHWE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCJIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  BJIAJICHUE MHCTPYMEHTapueM y4eOHOW NUCLUIUIMHBI, yMEHHE ero 3(QQEeKTUBHO HCIOIb30BaTh B
MOCTAHOBKE M PEIICHUH HayYHBIX M MPO(PECCHOHANBHBIX 3a1a4;
*  CHOCOOHOCTH CaMOCTOSATEIIBHO M TBOPUYECKH peEIIaTh CIOKHBIE MpoOIeMbl B HECTaHIAPTHOM
CUTyallud B paMKax Y4eOHOW MporpamMmbl, IIOJIHOE YCBOCHHE OCHOBHOW U JIOMOJHU "TEIbHOM
JUTEpaTypbl, PEKOMEHI0BAaHHON Y4eOHOW POTpaMMO TUCIIUITITHBEI;
*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOM
JUCLUUIUTMHE U JaBaTh UM KPUTHYECKYIO OLECHKY;
*  caMOCTOsTENbHass padoTa Ha MPAKTUYECKHX, JaOOpaTOPHBIX 3aHITHUAX, TBOPUECKOE y4yacTHE B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHb KYJIBTYphl HCIIOJTHEHHS 3aJaHuUil.
8 6amnoB — (IIOUYTU OTIIMYHO):
* CHCTEMaTH3UpPOBaHHbIC, NNIyOOKHE M IOJIHBIE 3HAHUS 10 BCEM IMOCTABJIEHHBIM BOIIPOCaM B 00beMe
y4eOHON MpOrpaMMel;
*  HCHOJNb30BaHHE HAYYHOM TEPMHUHOJOTHH, CTHIMCTHYECKHM TI'PaMOTHOE, JIOTMUECKH MpPaBHIBHOE
M3JI0’KEHHE OTBETAa HA BOIIPOCHI, yMEHHE JIeIaTh 000CHOBAHHbIE BBIBOJIBI;
* BIAJICHUE MHCTPYMEHTapueM y4eOHOH AMCIMIUIMHBI (METOJaMU KOMIUIEKCHOTO aHAJIN3a, TEXHUKON
WH(POPMALIMOHHBIX TEXHOJIOTHH), YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE M PEUICHUU HAyYHBIX U
poQecCHOHANBHBIX 33/a4; CIIOCOOHOCTh CaMOCTOSTENIBHO peIIaTh CIIOXKHBIE MPOOJIeMbI B paMKax
y4eOHON MpOrpaMMel;
*  YCBOCHHE OCHOBHOW W JIOTIOJHUTEJILHOW JUTEPaTyphl, PEKOMEHIOBAHHON y4eOHON NMpOrpaMMoit
JUCLUIUIMHBL,
*  yYMEHHE OpPHUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMIMUAX M HANpPaBICHUAX IO H3y4acMOU
JUCLMIUIMHE W JaBaTh UM KPUTHUYECKYIO OLIEHKY C IO3ULMI rocyqapCTBEHHOH wujeoioruu (1o
JUCLHUTUTMHAM COLUAIbHO-TYMaHUTAPHOTO LIKKJIIA);
* aKTHBHAs CaMOCTOsTENIbHAs paboTa Ha MPAKTUYECKHX, J1a00PATOPHBIX 3aHATHUSIX, CUCTEMATHUECKOE
ydacTue B IPYIIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuil.
7 6annos — (OYEHb XOPOILLO):
* CHUCTEMaTHU3UPOBAHHbIC, NTyOOKHE U MOTHBIE 3HAHMUS 110 BCEM pa3zieiaM yueOHOM MporpaMmel;
* HCII0JIb30BAHKUE HAyYHOU TEPMUHOJIOIMHM (B TOM YMCJIE HA HHOCTPAHHOM SI3bIKE), IUHIBUCTUYECKU U
JIOTUYECKH MPAaBUIILHOE U3JIOKEHHE OTBETA Ha BONPOCH], YMEHHE AeNaTh 000CHOBAaHHBIC BHIBOBL;
* BIIAQJICHUE MHCTPYMEHTapHeM y4eOHOW NUCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE U
pELIeHNU HAayYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;
*  YCBOCHHME OCHOBHOW W JIOTIONIHUTENHLHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCLUUTUIHHBL,



° YMEHUE OPUCHTHUPOBATHCA B OCHOBHBIX TCOPUAX, KOHLCHIMUAX W HAIPABJICHHUAX I10 HSy‘IaeMOﬁ
AUCHUIUIMHEC U JaBaThb UM KPUTHUYCCKYIO OLICHKY,

*  caMocTOsiTeNbHas paboTa Ha MPAKTHYECKUX, JIA0OPATOPHBIX 3aHATHSX, Y4acTHE B TPYNIIOBBIX
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;

*  BIAJCHUC HMHCTPyMEHTapUeM Yy4YeOHOH IUCIMIUIMHBI, YMEHHE €ro KCIOJIb30BaTh B PEIICHUU
y4eOHBIX U MPOPECCHOHATBHBIX 3aa4; CIIOCOOHOCTh CAMOCTOSTEIBHO NPUMEHSTh THUIIOBBIC PEIICHHUS
B paMKax y4eOHOW MpOrpaMMel;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMECHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTUHBL

*  YMCHHE OPHEHTUPOBATHCS B 0A30BBIX TEOPHSX, KOHIECIIMAX M HANPABICHUSAX I10 W3y4aeMOu
IMCUUIUIMHE ¥ JaBaTh WM CPaBHUTEIBHYIO OICHKY; AaKTUBHAas CaMOCTOsTENbHas pabora Ha
NPAKTUYECKUX, JIAOOPATOPHBIX 3aHATHSX, NEPUOIUYSCKOE YdYacTHEe B TIPYIIOBBIX OOCYKICHHSX,
BBICOKHI YPOBEHb KYJIBTYpPbI UCTIOTHCHUS 3aJaHUH.

5 6amnoB — (IIOYTHU XOPOILO):

* JIOCTaTOYHBIC 3HAHHA B 00beMe Y4EOHOH MPOTrpaMMBL;

*  HCIOJB30BaHHWE HAYYHOW TEPMHHOJOTWH, CTHIMCTUYECKH TPaMOTHOE, JIOTHYECKH MpPaBUIILHOE
U3JI0KEHHE OTBETA Ha BOIPOCHI, YMEHHE JIeJIaTh BBIBOIbI,

*  BIAJICHUE HMHCTPyMEHTapHeM y4eOHON IMCIUIIMHBL, YMEHHE €ro HCIOJb30BaTh B PEIICHUU
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, KOHLCIIIUAX W HAIPABJICHHUAX I10 I/IBY‘IaeMOﬁ
AUCHUIUIMHE U JaBaTb UM CPABHUTECJIIbHYIO OLICHKY;,

*  caMmocTosTenbHas padoTa Ha MPAaKTHUECKUX, Ja0OPAaTOPHBIX 3aHATHAX, y4acTHE B TPYyIMIIOBBIX
00CYXIIEHUSX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJHEHUS 3adaHUH.

4 6amra — (YJOBJIETBOPUTEJIbHO), 3AUYTEHO:

* J0CTaTOYHBIA 00BEM 3HAHUH B paMKax 00pa30BaTeILHOTO CTAHIAAPTA;

* YCBOCHHE OCHOBHOU JIUTEPATYPhl, PEKOMEHIOBAHHOW y4eOHOM MPOrpaMMOi AUCIIUILTAHEL,

*  HCIONb30BAaHHWE HAYYHOU TEPMUHOJIOTMH, CTUIMCTUYECKOE U JIOTMUECKOE H3JI0KEHUE OTBETa Ha
BOTIPOCHI, YMEHHE JIeTIaTh BLIBO/IBI 0€3 CYIIECTBEHHBIX ONIMOOK;

*  BIAJICHUE HMHCTPyMEHTapHeM y4eOHON IMCIUIIMHBL, YMEHHE €ro HCIOJb30BaTh B PEIICHUU
CTaHJAPTHBIX (THUIOBBIX) 3a/1a4;

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

*  YMEHHUE OPUEHTUPOBATHCS B OCHOBHBIX TCOPHUSX, KOHLEMIMUSIX W HAMPABICHUSIX IO U3y4aeMoil
JTUCITUIUIMHE U 1aBaTh UM OLIEHKY;

. paboTa mOA PYKOBOJACTBOM IIPENOAAaBaTelsl HAa MNPAKTUYECKUX, JaOOpaTOPHBIX 3aHATHAX,
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,

*  HCHOJb30BAHWE HAyYHOU TEPMUHOJIOTHHU, HU3JIOXKEHUE OTBETA HA BOMNPOCHl C CYUICCTBEHHBIMU
JIMHTBUCTHYECKUMHM M JIOTHYECKUMH OLITHOKAMH;

. cnaboe BIIAJICHUE WHCTPYMEHTapueM YYeOHOW IUCIUIUIMHBI, HEKOMIIETEHTHOCTh B PEIICHUH
CTaHAAPTHHIX (TUITOBBIX) 3a/1a4;

*  HEYMCHHUE OPHUEHTUPOBATHCS B OCHOBHBIX TEOPHUAX, KOHIEMUMUSAX W HAMpPaBICHUSAX H3ydaeMoOil
JUCIUTIINHEL,

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

2 6amra — (HEYIOBJIETBOPUTEJILHO):

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

. 3HAHWS OTAETBHBIX JINTEPATYPHBIX HWCTOYHHKOB, PEKOMEHJIOBAaHHBIX YYEOHOW MPOrpaMMOin
JUCIUTIINHEL,

. HEYMEHHE HCIIONb30BATh HAYYHYH0 TEPMHUHOJIOTHIO JUCIMILIMHBI, HAMYUE B OTBETE TIPyObIX
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. MeTonuueckune MaTepuasbl, onpeaeasionie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

IMpu npoBeneHUM dK3aMeHa oOyvarolmeMycs npefocrtasisercsa 10 60 MUHYT Ha moaroroBky. Ompoc
o0yuaroIerocs mo OWJIeTy He JO/DKCH MPEBBINIATh JBYX aCTPOHOMHYECKHX YacOB B YCTHOW W (WJIN)
MMCEMEHHOU (opme.



