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Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnuddepeHunpoBaHHbIi 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 15 gac.
Bcero gacos: 45, Bcero 3ad. ef.: 1

[Iporpammy coctaBui: A.A. IlnemkoB, KaH/I. TEXH. HAYK

[Iporpamma obcyxaeHa Ha 3aceqaHnnu Kadenpbl KBaHTOBOW aeKTpoHuKH 29.05.2020



AHHOTANMA

Kypc "Teopust mazepHBIX pe30HATOpOB" MpeaycMaTpUBaeT O3HAKOMJICHHE CIylIarelell ¢ OCHOBAMH TEOPUHU
JIa3ePHBIX PE30HATOPOB M MOATOTOBKA K HM3YYEHHUIO IPYIHX CHEHHATU3MPOBAHHBIX KYPCOB IO KBaHTOBOMN
JNEKTPOHUKE.

3amaun Kypca:

* mpuoOpereHHe chymarensiMu (yHIaMEHTaJIbHBIX TEOPETUYECKHX 3HAHUH 10 TEOPHU JIa3ePHBIX
PEe30HaTOPOB, METO/IaM pacyeTa pe30HaTOPOB, (PU3MUECKUM IIPOIIecCaM B Ja3epHBIX PE30HATOPAX, H3MEPEHUIO
napamMeTpoB PE30HATOPOB U JIA3EPHOT0 W3TYYCHUsI, IPUMEHEHHIO PE30HATOPOB B JIa3epax;

¢ CO3aHuC y cnymaTeneﬁ 0asuca K N3YyUYCHUIO CMCKHBIX NUCIUILINH KBaHTOBOM QJICKTPOHUKU,

* IPUOOpPETEHNE HABBIKOB B MPUMEHEHHH METOAOB pacyeTa U U3MEPEHUS apaMeTPOB JIA3EPHBIX PE30HATOPOB
IIPYU IOCTPOEHHUU JIA3EPHBIX CUCTEM.

ITo pe3ynbTaram 0CBOEHHS Kypca CTYJCHT JI0JDKEH:

3HaTh:

* NpeaMeT CrenuanbHOCTH «Teopus Ja3epHBIX pEe30HATOPOBY», (pU3NUECKHe OCHOBBI IMPOLECCOB B JIa3€PHBIX
pe3oHaTopax, MPUHIIMITEI IOCTPOCHUS U PacyueTa JIa3epHBIX PE30HATOPOB;

¢ MCTOJBbI pacucTa Ja3CPHBIX PC30HATOPOB U MMApaMETPOB (I)OpMpreMOﬁ B HUX MOJBbI U3JIYUCHUA,
° KOH(i)I/IpraI_II/II/I PE30HATOPOB, O6eCHCLII/IBaIOH_[I/Ie Tpe6yeMLIe napaMeTphbl U3JIYUCHUA JIa3€pa,
¢ BUJbI pC30HATOPOB, UCITIOJIB3YyCMBbIC B JIa3Cpax.

YMeTh:

) ompexnensite TpeOyemyto KOH(UTYpAIHIO JIA3EPHOTO pPE30HATOpa, 00ECIICUNBAIONIYIO 3aIlaHHbIC TTapaMeTph)
nasepa;

] paccunTaTh pe30HaTOp ¢ TpeOyeMbIMU ITapaMeTpaMH MOIbI U3y UCHUS;

[] onpenemnsTh OCHOBHBIE ITapaMeTPhl PE30HATOPA U MOJIbI M3ITyUCHNS;

[} paccumnTaTh pe3oHaTop, Ucnoib3ys mpasuino ABCD npeoOpa3oBaHus rayCcCOBBIX ITyYKOB;

[] paccuuTaTh pe30HATOpP, COCTABUB MHTEIPAILHOE YPABHEHHE;

[J omnpeieNTh KOH(MUTYPALIMIO Pe30HATOpa, 00eCIIeYNBAIONTYI0 JUHAMUYECKYIO CTAOUIBHOCTH;

[} paccuMTaTh PE30HATOP MPU HAJTMYMH ACTUTMATHYHBIX JIEMEHTOB;

[ OLIEHUTH 11ETeCO00Pa3HOCTh UCTIOIB30BAHMS TOTO MIIM HHOTO PE30HATOpa B Ja3epe.

Bnaners:
[J METOIaMU TEOPETUIECKOTo OMUCaHUSI POPMUPYEMOTO TIOJISI B Pe30HATOPE JIa3epa;
[J METO/IaMH pacyeTa mapamMmeTpoB Pe30HaToOpa, 00CCIIEeUNBAONINX 3aJJaHHbIC MTapaMeTPhl H3ITyUeHUS Jla3epa;

[/ HaBBIKAMH HCIIOJIb30BaHMUS HEOOXOJMMOM JUTEpaTypbl M JIPYTrMX HCTOYHMKOB MH(OPMAIMM, TaKUX Kak
HMHTEPHET, IS PELICHH 3a/1a4 O pacueTe U KOHCTPYHPOBAHHUH JIa3€pHOIO PE30HATOPA.

OcHOBHOE cofepX)aHue Kypca H3JIOKEHO B CIEAYIOMINX pa3aesax:

1. Pone pe3oHaTropa B ONTHYECKOM KBaHTOBOM TE€HEPATOPE.

2. OTKpBITHIN pe30HaTop.

3. l'ayccoBsl yuku, OpMHUPYEMBIE B ONTHYECKHUX PE30HATOPAX.

4. Metofpl pacueTa pe30HaTOpOB U I'ayCCOBBIX ONTHYECKUX cucTeM Ha ocHoBe ABCD npeobpazoBanus.
5. Pacuet napamMeTpoB MOABI 1J151 0000IIEHHOTO c(hepruuecKoro pe3oHaropa.

6. 3pMI/IT—FayCCOB ITy4YO0K KaK pCHICHUC ypaBHeHI/Iﬁ Makcsemia IAJid pE30HaTOopa C rayCCOBBIMU ONTHYCCKUMU
OJICMCHTaMMU.

7. YcraHOBIIEHHE MOIOBOM CTPYKTYPBI U3JIyUYEHUS B PE30HATOPE.
8. Bricmme MoJibI B JTazepHBIX pe3oHaTopax. Cenexkuus Mo.

9. AcTurmMatuyHble TayCCOBBI IyYKM M HMX HpeoOpa3oBaHHE B ACTUTMAaTHYHBIX TayCCOBBIX ONTHYECKHX
JJIEMEHTax.

10. AcTurmaTuyHEIe rayCCOBBI ITYYKHU C BPAILICHUCM I10JIA B MMOINICPECYHOM CCUCHHU.



11. Pe3oHaropbl, oOecrneynBarme CTaOWIbHBIE MapaMETPhl BBIXOAHOTO W3JIYYCHUS TMPH HAIUYAN
BO3MYILICHUU B pe30HATOPE.

12. Pe3oHaTopsbl, HCTIONIB3YEMBIE B TBEPAOTENBHBIX JIa3epax.

13. CBs13aHHBIE JIa3€pHBIE PE30HATOPHI.

14. Meton pacueTa pe30HaTOPOB Ha OCHOBE MHTErPajJIbHOTO YPaBHEHHUS.

15. OnrTuueckre MUKpOPE30HATOPhl. BEICOKOZOOPOTHBIE PE30HATOPHI HA OCHOBE MO/ ILIEMYYILEH rajiepeH.
16. BomokoHHEIE pe30HATOPHI. Pe30HATOPEI ¢ OONBIIONH ONITHYECKOM JTHHOM.

17. KonbrieBele pe30HATpPHI.

1. leau u 3apauu

eap AUCUMNIMHBI

*03HAKOMJIEHHE CITyIIaTeNIed ¢ OCHOBAaMHM TEOPUH JIa3€PHBIX PE30HATOPOB U IMOATOTOBKA K H3YUYEHUIO
JpyTuX CIEeNMaIM3UPOBaHHbIX KypCOB 10 KBAHTOBOM 3JIEKTPOHUKE.

3agauu AUCHUILIHHBI

* npuoOpeTeHHe CIyIare MU (YHIaMEHTAIBHBIX TEOPETUYECKUX 3HAHUN 10 TEOPUH JIa3ePHBIX
pEe30HATOPOB, METO/aM pacdeTa pPEe30HATOpOB, (U3MUECKUM IIpolleccaM B Ja3epHBIX PE30HATOpax,
MU3MEPEHHUIO TTAPaMETPOB PE30HATOPOB H JIA3€PHOTO M3ITyUCHHUS, IPUMEHEHUIO PE30HATOPOB B Jla3epax;

¢ CO3aHuC y cnymaTeneﬁ Oasuca K N3YUYCHUIO CMCKHBIX NUCIUILINH KBaHTOBOM QJICKTPOHUKU,

* MpuoOpeTeHNEe HABHIKOB B NMPUMEHEHHH METOJOB pacueTa W HM3MEPEHUs IMapaMeTpoB JIa3epPHBIX
PE30HATOPOB MPH MMOCTPOSHHUH JIA3EPHBIX CUCTEM.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocobOeH oCyIecTBISTh ITOUCK, VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
KPUTHUYECKUI aHAN3 U CHHTE3 HHPOpMAInK,  |ACHCTBHSA 110 PENICHUIO 3a/1a4K
HOPUMEHATH CUCTEMHBIN MOAXOA Juis pemennst  |VK-1.3 PaccmarpuBaeT pasivdHbIC BapHAHTBHI PEIICHUS

MTOCTABJICHHBIX 33]1a9 3a/la4i, OLICHUBAET UX NMPEUMYIIECTBA U HEIOCTATKU

[TK-1 CriocoGeH IIaH|upoBaTh U IPOBOINUTH IIK-1.1 Bnameer  gyHIaMeHTanbHBIMH  TIOHSTHIMH,
Hay4YHbIC YKCIIEPUMEHTHI (B N30paHHOM 3aKOHAMU M TEOPHUSIMU COBPEMEHHOU (DPU3UKH

npeaMeTHOH obnacty) u (unu) teopetndeckue |[IK-1.4 VYMeer CTpOUTh MareMaTHYECKME MOJEIM Ui
(aHaIMTHYECKHE U UMUTAITMOHHEIC) ONMHMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIECHUH B
HCCIICOBaHUS COOTBETCTBYIOIUX HAYYHBIX 001aCTIAX

3. [lepeyens mIaHUPYeMBIX Pe3yJbTATOB 00y4eHUs 10 AUCHHILUINHE (MOIYJII0)
B pe3ynbrare 0CBOCHUS AUCIMILUTMHBI 00yYatOINecst JOJDKHBI
3HATh:
* mpenMer crenuanbHocTH «Teopust Ja3epHBIX PE30HATOPOB», (U3MUYECKHE OCHOBBI INPOILIECCOB B
Ja3epHBIX PE30HATOpPAX, IPHHIUITBI TIOCTPOCHHS U pacyeTa JIa3epHBIX Pe30HATOPOB;
* METOJIbI pacyeTa JJa3epPHBIX PE30HATOPOB U MapamMeTpoB (GOPMHUPYEMON B HUX MOJIbI U3ITyYCHUS;
* KOH(HUTYpaluy Pe30HaTOPOB, 00ECIICYNBAIOIINE TPEOyeMbIe TTapaMeTpPhl U3TyUeHHS J1a3epa;
* BUJIbI PE30HATOPOB, HCIIOJIb3YEMBIE B JIazepax.
YMETb:
[ ompenensitb TpeOyeMyl0 KOH(MUIYpaLHMIO J1a3epPHOTO PE30HATOPa, OOECIICUMBAIOIIYIO 33/IaHHBIC
napameTpébl Ja3epa;
(] paccuuTaTh pe30HATOP ¢ TPeOyeMbIMHU MapaMeTpaMy MOJbI H3JTyUCHHUS;
[} ompenensTh OCHOBHBIC TTApaMETPhl PE30HATOPA U MOJIbI H3ITyYCHUS;
[] paccuuTarh pe3oHarop, ucnoub3ys npasuiao ABCD npeoOpazoBaHus rayCCOBBIX ITyYKOB;
] paccuuTaTh pe30HATOpP, COCTABHB HHTEIPAIbHOE YPABHEHHE;
[J onpeieNTh KOH(MUTYPALIMIO Pe30HATOpa, 00ECTIeYNBAIONIYI0 JUHAMUYECKYIO CTAOUIBHOCTH;
] paccyuTaTh Pe30HATOP MPU HAJTHYHH ACTUTMATUYHBIX JIEMEHTOB;
(| OLICHUTB 11EJIeCO00PA3HOCTh MCIOJIB30BAHMUS TOTO WIIM MHOTO PE30HaTOpa B Jlazepe.
BJIQJICT!



[} METoZIaMu TEOPETUYECKOTO OMUCAaHKs (POPMUPYEMOTO TIOJIS B PE30HATOPE J1a3epa;

[] MeromaMu pacdera mapamMeTpoB pe30oHaTopa, 00eCICYMBAIOUIMX 3aJaHHBIC MapaMeTpbl H3ITYYCHUS
nasepa;

] HaBBIKAMH HCIIOJIB30BaHUsI HEOOXOAMMOW JIMTEPATyphl U APYTHX MCTOYHUKOB MH(OpMALNU, TaKUX
KaK MHTEPHET, AJIs PEeLIeHNUs 3a/1a4 O pacyeTe U KOHCTPYHPOBAHHUH JIA3EPHOTO PE30HATOPA.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl tuctMIInHbl (MOYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM Y4eOHBIX 3aHATHI, BKIIIOYas
CaMOCTOSTENIbHYIO padoTy, Jac.

No Tema (pazmern) TUCITUTUTHHEL

Camocr.

Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 Ponmp  pe3oHaropa B ONTHYECKOM )
KBaHTOBOM T'e€Heparope.

2 OTKpBITBIN pe3oHaTop. 2
3 layccoBel myuku, ¢opMmupyemMbie B ) 1

ONITHYECKHX PE30HATOpaXx.

Metoasl  pacduera  pe30HATOPOB U
4 rayCCoBbIX ONTHYECKUX CHCTEM HA 2 1
ocaoBe ABCD npeobpa3zoBanusi.

5 Mogp! 115t chepruecKoro pe3oHaropa. 2 1

6 OpMHUT-TAayCCOB IYYOK. 2 1

7 N3nyuenus B pe3oHaTope. 2 1

8 Cenexuust Mo, 2 1

9 AcCTUIMaTUYHBIE TayCCOBBI ITyYKH. 2 1

10 |["ayccoBsl ITyYKH C BpaAIIEHUEM ITOJIA. 2 1

1 Pe3onaropsi, o0ecrneynBaromye ) 1
cTaOWIIbHBIC TaPaMETPBHI.

12 Pe3onaropsl, UCIIONb3YyEMbIE B ) |
TBEPIOTEIbHBIX JIa3epax.

13 CBs3aHHBIE J1a3epHBIC PE30HATOPHI. 2 1

14 Merton pacuera pe30HATOPOB Ha OCHOBE 1 1
HUHTErPAJIbHOIO YPaBHEHUSI.

15 |OnTudeckue MUKPOPE30OHATOPHI. 1 1

16  |BomnoxoHHbIE pe30HATOPHI. 1 1

17  |KombueBble pe3oHaTpHI. 1 1

Nroro gacos 30 15

[loaroroska k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)
Cemecrtp: 8 (Becennuit)
1. Pons pe3onaropa B ONITHYECKOM KBAaHTOBOM I'€éHEepaTope.

Ponp pe3oHaropa B ONTHYECKOM KBAaHTOBOM I'€HEpaToOpe. YPaBHEHHMS, OIUCHIBAIOLINE I'CHEPAIHIO B
nasepe.



2. OTKpBITHIN PE30HATOP.

OTkpeIThI pe3oHaTop. OCHOBHBIE XapaKTEPUCTUKU Ja3€PHBIX PE30HATOPOB: JOOPOTHOCTH, YHCIIO
@peHens, KpUTepud ycTOWYMBOCTHU. IlapaMerpbl J1a3epHBIX IIyYKOB: PACXOAUMOCTb, IapameTp
Ka4yecTBa Imy4yka M2.

3. 'ayccoBsl yukd, GOpMHUpYEMBIE B ONTHYECKHUX PE30HATOPAX.

l'ayccoBbl myuku, ¢GoOpMUpyeMbleé B ONTHYECKHX pe30HATOpax. layccoB MydOK Kak pelieHHe
BOJIHOBOTO YPaBHEHHS B MapaKCHaIbHOM HPUOIMKEHHH. MOBI BBICIIETO TMOpsiaKa. Moja BBICIIETro
HOpSIIKA.

4. Meroasl pacuyeTa pE30HATOPOB U TayCCOBBIX ONTHYECKHX cHcTeM Ha ocHoBe ABCD
npeobpazoBaHusl.

Mertonel pacueTra pE30HATOPOB M TayCCOBBIX ONTHYECKHMX cucTeM Ha ocHoBe ABCD
npeobpazosanus. [lonstre nydeBbix Marpuil. [IpaBuno ABCD npeoOpazoBaHus raycCOBBIX ITyYKOB.

5. Monsl utst cepuyecKoro pe3oHaTopa.
Pacder mapameTpoB MOJIBI AJ1s1 0000IIEHHOTO CHEPUIECKOTO PE30HATOPA.
6. DpMUT-TayCCOB MY4OK.

OpMHUT-TayCCOB ITy4yOK KakK pelIeHHne ypaBHEHMH MakcBeimna Juis pe3oHaTopa C IayCCOBBIMHU
ONITHYECKUMH DJICMEHTAMHU.

7. I3ny4deHus B pe30HATOPE.

VcraHoBICHHE MO,I[OBOﬁ CTPYKTYPhbI U3JTYyYCHHA B pC30HATOPC.

8. Cenexuus Mo,
Beiciie MOJIBI B JTa3EPHBIX pe30HATOPAX.
9. AcTUrMaTHYHbBIE TayCCOBBI MyYKH.

AcTUrMaTU4YHbIC rayCCOBBI ITYYKH U UX Hp606p3.30BaHI/IC B AaCTUI'MATUYHBIX I'ayCCOBBIX ONTHUYCCKUX
OJICMCHTAax.

10. 'ayccoBbl My4YKH ¢ BpaIleHUEM OIS

ActurMarudyHbIC rayCCoOBbI IIYYKHM C BpalICHHUEM 11O B IOHNEPEYHOM CCUCHHU. KOHBLICBLIE
HCIIJIaHAPHBIC PEC30HATOPHI.

11. Pezonaropsl, obecrieurBaroniye cTabuibHbIe TapaMeTphl.

Pe3onaroprl, oOecrnieunBaromue CTaOWIbHBIE MapaMeTPbl BBIXOAHOTO W3IYYCHHS IPH HaJIUYUU
BO3MYIIICHHUH B pe3oHarope. JIMHaMUYeCcKu cTaOMIIbHBIA Pe30HATOP.

12. Pe3oHaropsl, HCTIONb3yEeMbIE B TBEPAOTENbHBIX Jla3epax.

Pe3onaropsl, ucnonb3yeMble B TBEPAOTENIbHBIX Jlazepax. (OCHOBHBIE THUIIBI U IPUMEHEHHUE.



13. Cea3aHHbBIE JTa3epHBIE PE30HATOPHI.

Cas3aHHbIe J1a3epHbIe pe30HaTOphl. MX ncnonb30BaHue [IpU FEeHEPALUU CBEPXKOPOTKUX UMITYJIbCOB.
14. Meton pacuera pe30HaTOpOB Ha OCHOBE UHTETPAJIbHOTO YPaBHEHUS.

Merton pacueTa pe30HaTOPOB HAa OCHOBE MHTETPAJILHOIO YpaBHEHUs. OCHOBHBIE I1OJIXO/BI.

15. OnTHueckue MUKPOPE3OHATOPHI.

Onrtuyeckne MHKPOPE30HATOPHI. BBICOKOTOOPOTHBIE pE30HATOPHl HA OCHOBE MOJ| IIETYyIIei
rajepeH.

16. BooKOHHBIE pE30HATOPBI.
Bonokonnsie pe3oHaTopsl. Pe3oHaTopbl ¢ 60mb1II0H ONTHYECKOH JIIMHOM.

17. KonbrieBele pe30HATPHI.

KonbueBsle pe3oHarpsl. Pe3oHaTOpbl HCHONB3yeMble B JIa3€pPHBIX TUpPOCKomax. HemnanapHbie
PE30HATOPBHI.

5. Onucanue MaTepuaJbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaTEIHLHOIO
npouecca 1no JUCHUILInHe (MOIYJII0)

yueOHast ayTUTOpHsI, OCHAIICHHAS! KOMIIBIOTEPOM U MYJIBTUMEIUHHBIM 000pya0BaHHEM (IIPOEKTOD,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa
1. beixoB B.I1., Cunmnues O.0O. Jlazepusie pezonaropsl. — M. ®UIMATIINT, 2004.
2. AnanbeB I0.A. OnTryeckue pe3oHATOPHI U MPOOIeMa PacXOJUMOCTH JIA3EPHOTO pe3oHaTopa. - M.:

Hayxa, I'n. pen. ¢pus.-mar. nut., 1979
3. AnanbeB HO.A. Onrudeckrie pe30HATOPHI U JIa3epHbIe My4KH. - M.: Hayka, [ pen. ¢us.-mar. iur.,

1990
4. CunmueB O.0. OCHOBBI ONTHKH T'ayCCOBBIX MTyYKOB: yaeOHOe nocodue. - M.: MOTH, 1991

JomnonHurenbHas aureparypa
1. l'onuapenko A.M. I'ayccoBsl myuku cBeTa. - Mocksa: KomKuura, 2005
2. Ixeppapa A., bépu [lx. M. Benenne B MaTpuuHyro ONTHKY. - MockBa: Mup, 1978

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

1. http://www.elibrary.ru
2. http://www.quantum-electron.ru

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIECTBICHUU 00pPa30BaTeJIbHOIO0
npouecca o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHunst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

MYHLTHMGHHﬁHBIe TCXHOJIOIMH, BKIIIOYad JEMOHCTpAaluO Hpe3eHTaL[I/II>'I.

9. MeToauyeckue yKazaHus AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)



1) mocemeHre Bcex JIEKIHMA, MPEIyCMOTPEHHBIX YYEOHBIM ITUIAHOM; BEJCHHE KOHCIIEKTOB 3aHSATHH;

AaKTHUBHOE y4yacTre B OOCYKICHUH JICKIIHI;
2) BaXXHO AOOWTHCS MOHMMAHMS M3y4aeMOIo MaTepHaja, a He MEXaHHMYECKOro ero 3anoMuHaHus. [Ipu
3aTPyOHCHUM W3YYEHUS! OTICNIBHBIX TEM, BOIPOCOB, CIEAyeT OOpaliaThCsi 3a KOHCYJIbTalKMed K

MpeTnoAaBaTesio Ha JIEKIUH.



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
kageapa KBAaHTOBOH JIEKTPOHUKH

Kypc: 4

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnddepeHunpoBaHHbIi 3a4eT

PaszpatGoTunk: A.A. IlnemkoB, KaHJ. TEXH. HAYK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 Criocoben oCymiecTBIsTh [TOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHTHl PELICHUS
3a[1auy, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

[MK-1 CriocoGeH mi1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
WCCIICIOBAHMSI

I1IK-1.1 Bnameer  yHmameHTambHBIMH
3aKOHAMU M TEOPHUSIMU COBPEMEHHOU (DPU3UKH

IIOHATUSAMU,

I[IK-1.4 VYmeer cTpOoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMHMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIEHUH B
COOTBETCTBYIOIUX HAYYHBIX 001aCTIAX

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pesynbrare n3yueHus AUCHMIUIAHBI « TeopHs Ta3epHbIX pE30HATOPOBY» 00YUAIOUIUIACS TOTKEH:

3HATH:
* mpenMer crenuanbHocTH «Teopust Ja3epHBIX PE30HATOPOB», (PU3MUYECKHE OCHOBBI INPOILIECCOB B
Ja3epHBIX PE30HATOpPAX, IPHHIUITBI TIOCTPOCHHS U pacyeTa JIa3epHBIX Pe30HATOPOB;
* METOJIbI pacyeTa Ja3epPHBIX PE30HATOPOB U MapamMeTpoB (OPMHUPYEMON B HUX MOl U3ITyYCHUS;
* KOH(HUTYpaluy Pe30HATOPOB, 00ECIICYNBAIOIINE TPEOyeMbIe TTapaMeTpPhl U3TyUeHHS J1a3epa;
* BUJIbI PE30HATOPOB, HCIIOJIB3YEMBIE B JIa3epax.
yMeThb:
[l ompenensitb TpeOyeMyl0 KOH(MUIYpaLMIO J1a3epPHOTO PE30HATOPa, OOECIICUMBAIOIIYIO 33/IaHHBIC
napameTpebl Ja3epa;
[] paccuuTaTh pe30HATOP ¢ TPeOyeMbIMHU MapaMeTpaMy MOJbI H3JTyUCHHUS;
[} ormpeAemnsTh OCHOBHBIC TTApaMETPhl PE30HATOPA U MOJIbI H3ITyYCHUS;
(] paccuuTarh pe3oHarop, ucnoib3ys npasuio ABCD npeoOpazoBaHus rayCcCOBBIX ITyYKOB;
] paccuuTaTh pe30HATOpP, COCTABHB HHTEIPAILHOE YPABHEHHE;
[J omnpeieNTh KOH(UTYPALIMIO Pe30HATOpa, 00ECTIeYNBAIONIYI0 JHHAMUYECKYIO CTAOUITBHOCTH;
] paccyuTaTh Pe30HATOP MPU HAJTHYHH ACTUTMATUYHBIX JIEMEHTOB;
(| OLICHUTB 11eJIeCO00Pa3HOCTh MCIOJIB30BAHMUS TOTO WIIM MHOTO Pe30HaTOpa B Jlazepe.
BJIaJIeTh:
(] MeToIaMu TEOPETHYECKOTo OMMCaHHsl (OPMHUPYEMOTro HOJISi B PE30HATOPE Jla3epa;
[] MeromaMu pacdeTra MmapaMeTpoB pe30HaTopa, 00ECICYMBAIOUIMX 3aJaHHBIC MapaMeTPbl M3ITYYCHUS
nasepa;
[} HaBBIKAMH HCIIOJIB30BaHUS HEOOXOAMMOW JMTEPATyphl U APYTHX MCTOYHUKOB MH(OpMALNU, TaKUX
KaK MHTEPHET, JUIsl PEIICHUs 3a/1ad O pacueTe U KOHCTPYUPOBAHHH JIa3epPHOTO PE30HATOPA.

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

C 1menpl0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro Marepuaina MPOBOAUTCS YCTHBIH ONpOC B
HayaJje 3aHATUSA 110 TeME IPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUSA IO IPOWIEHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBEAEHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

Bonpocs! asist moAroToBkH K AudQepeHIIMPOBAHHOMY 3a4ETy:

1. Ponb pe3oHaTopa B ONTHYECKOM KBaHTOBOM I'€HEpaTope.

2. OTKpBITHIN pe30HATOP.

3. TayccoBsl myuku, popmMupyeMble B ONITHYECKUX PE30HATOPAX.

4. Metonpl pacdyera pe30HATOPOB M TayCCOBBIX OMNTHYECKUX cucreM Ha ocHoBe ABCD
npeobpazoBaHusl.

5. Pacuer napameTpoB Moabl 11t 00001IEHHOTO cheprUECKOro pe3oHaTopa.



6. DpMHUT-raycCcOB Iy4yOK KaK peIIeHHE ypaBHeHHH MakcBeiuta Ui pe30HaTopa ¢ rayCCOBBIMU
ONITHYECKUMH DJICMEHTAMHU.

7. YcTaHOBJIEHHE MOOBOM CTPYKTYPBI U3IyUEHHUS B PE30HATOPE.
8. Boicmue Moabl B 1a3epHbIX pe3oHaropax. CeieKkuust Mo,

9. ActurmaTu4HbIC rayCCOBbBI ITYYKH U UX Hp606p3.30BaHI/Ie B aCTUIMAaTUYHBIX IdyCCOBBIX OINTUYCCKUX
OJICMCHTAaXx.

10. ActurmatuyHbIe TayCCOBBI MYYKH C BPAILIEHUEM TIOJIS B TIONIEPEYHOM CEUCHHH.

11. Pe3onartopsl, obOecrieunBaroniie CTa0WIbHBIC TapaMeTPhl BLIXOAHOTO HW3IYYCHHUS TPU HAJTHMUUU
BO3MYILICHUU B pe30HATOPE.

12. Pe3oHaTopBbl, HCTIONIB3YEMBIE B TBEPAOTENBHBIX JIa3epax.
13. CBsi3aHHBIE JIa3€pHBIE PE30HATOPHI.
14. Meton pacueTa pe30HaTOPOB Ha OCHOBE HHTErPajJIbHOTO YPaBHEHHUS.

15. Onrtuueckue MHKpPOPE30HATOPHI. BBICOKOZOOPOTHBIE pPE30HATOPHI HA OCHOBE MOJ IICMYyIIeH
rajepeu.

16. BonokoHHbIe pe3oHaTOphl. Pe30HATOPHI ¢ OOJBIION ONTHYECKOH UTUHOM.
17. Kosb1ieBble pe3oHATPHI.

Kpurepun oneHnBanus
10 6amnoB — (ITIPEBOCXOHO):
*  CHUCTEMaTU3UPOBaHHBIC, IIyOOKHE W MOJHBIE 3HAHUS IO BCEM pasjenaM y4eOHOIl mporpammsbl, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXO/SIINM 32 €€ MPEeibl;
. TOYHOE HCIOJb30BAHWE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCIIE Ha HMHOCTPAaHHOM f3BIKE),
CTUJIMCTUYECKU I'PAMOTHOE, JIOIMUECKU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  Oe3ymnpedHoe BIAJCHHEC HHCTPYMEHTapHeM Y4eOHOW IMCIUILTUHBI, yMEHHE ero 3(pQPEeKTHBHO
HCIOJIb30BaTh 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 IUTEparyphl, PEKOMEHJIOBAaHHOMN
y4eOHO mpoTrpaMMOi TUCITUTUINHEI,
* yMEHHE OPHUEHTHPOBATHCS B TEOPHAX, KOHLEHIMIX U HAPaBICHUIX 10 U3y4aeMOW AMCLUUIUINHE U
JlaBaTh UM KPUTUUYECKYIO OLIEHKY, UCII0JIb30BaTh HAYUHbIE JOCTHKEHUSI JPYTUX JUCLUIUINH;
*  TBOpYECKas CaMOCTOSTEIbHAs paboTa Ha MPAKTUYECKUX, JTaOOPAaTOPHBIX 3aHATHIX, AKTUBHOE
y4acTHe B IPYNIIOBBIX 00CYKICHUSAX, BHICOKUH YPOBEHB KYJIBTYPbl HCIIOTHEHHS 33 JaHHMA.
9 6amnoB — (OTJIMYHO):
* CcHCTEMaTU3UPOBAHHbBIEC, ITTYOOKHE U MOJIHBIC 3HAHUS 110 BCEM pa3zieiaM yueOHOH MporpaMmbl;

° TOYHOC HCIIOJIBb30BaHHC Haquoﬁ TCPMUHOJIOTUHN (B TOM 4YHCJIC Ha HWHOCTPAHHOM $I3I>IKG),
CTUJIMCTUYCCKHU I'PaMOTHOEC, JIOTUYCCKHU MTPABUIJIBHOC U3JI0KCHHUE OTBETA HAa BOIIPOCHI;

*  BJIAJICHUE MHCTPYMEHTapueM y4eOHOM NUCLUIUIMHBI, yMEHHE ero 3(QQEeKTUBHO HCIOIb30BaTh B
MOCTAHOBKE M PEIICHUH HAyYHBIX M MPO(PECCHOHANBHBIX 3a1a4;

*  CHOCOOHOCTH CaMOCTOSATENIBHO M TBOPUYECKH peEIIaTh CIOKHBIE MpoOIeMbl B HECTaHIAPTHOM
CUTyalud B paMKax Y4eOHOW MporpamMmbl, IIOJIHOE YCBOCHHE OCHOBHOW U JIOMNOJHU "TEIbHOM
JTUTEpaTypbl, PEKOMEHI0BAaHHON Y4eOHO! POTrpaMMO TUCIIUITITHEI;

*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOMU
JTUCIUIUIMHE U 1aBaTh UM KPUTHUYECKYIO OLIEHKY;

*  caMOCTOsTENbHas padoTa Ha MPAKTUYECKHX, JaOOpaTOPHBIX 3aHITHUAX, TBOPUECKOE y4yacTHE B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHb KYJIBTYphl HCIIOJTHEHHS 3aJaHuUi.

8 6amnoB — (IIOUYTU OTIIMYHO):

* CHCTEMaTHU3UPOBAaHHbIC, NNIyOOKHE U IOJIHBIE 3HAHUS 110 BCEM IMOCTABJIEHHBIM BOIPOCaM B 00beMe
y4eOHON MpOrpaMMel;

*  HCHOJb30BaHUE HAYYHOHW TEPMHUHOJIOTHMH, CTHIIMCTUYECKH TIPaMOTHOE, JIOTMYECKH NPaBUIBHOE
M3JI0’KEHHE OTBETAa HA BOIIPOCHI, yMEHHE JIeIaTh 000CHOBAaHHbIE BBIBOJIBI;

* BIAJICHUE MHCTPYMEHTapueM y4eOHOH AMCIMIUIMHBI (METOJaMU KOMIUIEKCHOTO aHAJIN3a, TEXHUKON
WH(POPMALIMOHHBIX TEXHOJIOTHH), YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE M PEUICHUU HAyYHBIX U
poQecCHOHAIBHBIX 33/a4; CIIOCOOHOCTh CaMOCTOSTENIBHO peIIaTh CIOXKHBIE HPOOJIeMbI B paMKax
y4eOHON NpOrpaMMel;

*  YCBOCHHE OCHOBHOW W JIOTIOJHUTEJIBHOW JUTEPaTyphl, PEKOMEHIOBAHHON y4eOHOH NpOrpaMMoit
JUCLUIUIMHBL,



*  YMEHHUE OPUEHTUPOBATHCS B OCHOBHBIX TCOPHUSIX, KOHLEMIMUSIX W HAMPABICHUSIX IO U3y4aeMoil
TUCIUIUINHE U JlaBaTh UM KPUTHYECKYIO OIICHKY C TO3WIMA TOCYJapCTBEHHONW HIEOJOTHH (TI0
JUCITUTUIMHAM COIHAIEHO-TYMaHUTAPHOTO ITUKJIIA);

* aKTHBHAs CaMOCTOsTENIbHAS paboTa Ha MPAKTUYECKHX, J1a00PATOPHBIX 3aHATHUSIX, CUCTEMATHUECKOE
ydacTue B IPYIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuil.

7 6annoB — (OYEHb XOPOILLO):
* CHUCTEMaTU3UPOBAHHbIC, NTyOOKHE U MOJIHBIE 3HAHUS 110 BCEM pa3zieaM yueOHOM MporpaMmel;

¢ HCIIOJIB30BaHUC HaquOﬁ TCPMHUHOJIOT U (B TOM YUCJIC HAa UHOCTPAHHOM SIBBIKC), JIMHI'BUCTUYCCKHU U
JIOTUYCCKHU IMPABUJIIBHOC U3JIOKCHUC OTBCTA HAa BOIIPOCHI, YMCHHUC [1CJIATh 000CHOBaHHEIC BBIBOJbI,

* BIIAQJICHUE MHCTPYMEHTapHeM y4eOHOW NUCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE U
pELIeHNN HAayYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;

*  YCBOCHHME OCHOBHOW W JIOTIOJIHUTEJIBLHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCIUIUIAHBI;

*  YMCHHUE OPUEHTUPOBATHCS B OCHOBHBIX TCOPHUSX, KOHLEMIMSIX W HAMPABICHUSIX IO U3y4aeMoil
TUCITUIUIMHE U 1aBaTh UM KPUTHUECKYIO OLIEHKY;

*  camocTosTenbHas padoTa Ha IMPAaKTUUECKUX, JaOOPAaTOPHBIX 3aHATHAX, y4acTHE B TPYIMIIOBBIX
00CYXIICHUSX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJTHEHUS 3aaHUH.

6 6ayoB — (XOPOILO):
* JIOCTaTOYHO ITOJHBIC U CHCTEMAaTU3UPOBAHHBIC 3HAHUS B 00beMe yueOHOW MPOrpaMMEl;

° HCIIOJIb30BaHHEC HeO6X0):[HMOI>'I HaquOﬁ TCPMUHOJIOTHUH, CTUIUCTUYCCKU T'PaAMOTHOC, JIOTUYCCKU
IPaBUIJIbHOC U3JIOKCHHUEC OTBETA HA BOIIPOCHI, YMCHUC ACJIaTh 000CHOBaHHBIE BBIBOJBI,

*  BIQJCHUE WHCTPYMEHTapueM Yy4eOHOH IMCLMWIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
y4eOHBIX U NMPO(pECCHOHAIBHBIX 33]a4; CIOCOOHOCTh CaMOCTOSTEIbHO NPUMEHATh THUIIOBBIC PEIICHUS
B paMKax y4eOHOH NpOrpaMMel;

®* YCBOCHHUC OCHOBHOH JINTCPATyphl, peKOMeH,Z[OBaHHOﬁ y‘le6H0ﬁ HpOl”paMMOfI JUCHUITIIINHBI,

*  YMEHHE OPHUEHTHPOBATHCS B 0A30BBIX TEOPHUSAX, KOHUEHIMAX M HANPABICHUAX IO H3Y4aeMOU
IUCLMIIMHE M JaBaTh WM CPaBHUTEIBHYIO OICHKY; AaKTHUBHAs CcaMOCTOsTelbHas pabora Ha
MPAaKTUYECKUX, JIAOOPATOPHBIX 3aHATHSX, MEPUOJUYECKOE y4YacTHE B TPYNIOBHIX OOCYKACHUSX,
BBICOKHI YPOBEHB KYJIBTYPHI UCIIOJIHEHUS 3aJaHUM.

5 6ammoB — (ITOYTU XOPOILIO):
* JIOCTaTOo4YHbIC 3HAHUA B 00beMe YUeOHOM MPOTrpaMMBbl;

® HCII0JIb30BaHUC Haquoﬁ TCPMHHOJIOTUU, CTUJIHMCTUYCCKU TI'PAMOTHOC, JIOTUYCCKHU IIPAaBHUJIBHOC
H3JI0KCHHUC OTBCTA HAa BOIIPOCHI, yMCHHC [1CJIaTh BBIBO/bI,

*  BIAJCHUEC HMHCTPyMEHTAapHeM y4eOHOW IHMCHUIUIMHBI, YMEHHE €ro WCIOJIbh30BaTh B PEIICHHU
y4eOHBIX U IPOPECCHOHAIBHBIX 3a/1a4;

* CII0OCOOHOCTH CAMOCTOSTENILHO MIPUMEHSTH THIIOBBIE PELICHUS B paMKaxX y4eOHOM MPOrpaMMBl;
* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTNHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSX, KOHIEMUUSAX M HANpaBICHUAX MO H3ydaeMOi
JUCLUUIUTMHE U JaBaTh UM CPaBHHUTEIbHYIO OLEHKY;

*  caMocTOsiTeNbHas paboTa Ha MPAKTHYECKUX, JIA0OOPATOPHBIX 3aHATHSX, Y4acTUE B TPYNIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHHS 33/1aHHH.

4 6amta — (YAOBJIETBOPUTEJIBHO), 3AYTEHO:
* JIOCTaTOYHbIM 00BEM 3HaHMI B paMKax 00pa30BaTeIbHOTO CTaHIaPTa;
* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTNHBL

® HCII0OJIb30BaHUC Haquoﬁ TECPMHUHOJIOTUH, CTUIMCTUYCCKOC U JIOTHUYCCKOC M3JIO)KCHUEC OTBETA Ha
BOIIPOCHI, YMCHHUC ACJIATh BBIBOAbI 0e3 CYHICCTBCHHBIX OH_II/IGOK;

. BIIQJICHHNE WHCTPYMEHTApueM Y4YeOHOW IUCIUIUIMHBI, YMEHHE €r0 HCIIOJIb30BaTh B PEIICHUU
CTaHJIAPTHBIX (THUIOBBIX) 3aJ1a4;

* yYMEHHE [0l PyKOBOJCTBOM ITPENOAABATENs PELIaTh CTAaHJAPTHBIE (TUIIOBBIC) 3aa4H;

® YMEHUE OPUCHTUPOBATHCA B OCHOBHBIX TCOPUAX, KOHLCHIMUAX M HAIPABJICHHUAX I10 I/IsyqaeMoﬁ
AUCHUIUIMHC U JaBaTh UM OLICHKY,

. pabora mox PYKOBOACTBOM IIPEMOJABATENsl HA MPAKTUYECKUX, JAOOPATOPHBIX 3aHITHSX,
JIOITyCTUMBIH YPOBEHb KYJIBTYPbl UCIIOJIHEHUS 3aJaHUH.

3 6anna — (HEYAOBJIETBOPUTEJIBHO), HE3AYTEHO:
* HEIOCTATOYHO IOJIHBIN 00BbEM 3HAHUI B paMKax 00pa30BaTeIbHOTO CTAHIAPTA;
* 3HAHWE YaCTH OCHOBHOH JINTEPATypPhl, PEKOMEHI0BAHHON Y4eOHOMH MPOTpaMMOi TUCIUILTHHBL;



*  HCHOJb30BaHHE HAYYHOW TEPMHUHOJOTHH, M3JOKEHHE OTBETAa HAa BOMPOCHI C CYIIECTBEHHBIMHU
JIMHTBUCTHYECKUMH U JIOTHYECKUMU OIINOKAMU,

. cnaboe BIaJieHUE WHCTPYMEHTapueM Yy4eOHOW NHUCUIUIUINHBI, HEKOMIIETCHTHOCTh B PEIICHUU
CTaHJIAPTHBIX (TUIOBBIX) 3a]1a4;

*  HEyMEHHE OpPHUEHTHPOBAThCS B OCHOBHBIX TEOPHUAX, KOHIEMIMSAX W HANpPaBIECHUSX H3ydaeMou
JIHMCIHILINHDI,

* IMaCCHBHOCTH HA MPAKTHYECKUX U Ja00PaTOPHBIX 3aHATUAX, HU3KUHA YPOBEHb KYJIBTYPHI UCIIOTHEHUS
3aJIaHUM.

2 6amta — (HEYIOBJIETBOPUTEJILHO):

* (parMeHTapHbIC 3HaHUS B paMKax 00pa30BaTelbHOIO CTaH/APTa;

. 3HAaHUSl OTHENBHBIX JINTEPATYPHBIX HCTOYHHKOB, PEKOMEHIOBAaHHBIX YYEeOHOH mporpaMmmoi
JIHCIHILINHDI,

. HEYMEHHE WCIIONh30BaTh HAYYHYI0 TEPMHUHOJIOTHIO UCIUIUIMHEI, HAJIWMYUE B OTBETE TI'PYyOBIX
CTUIHUCTUYECKUX U JIOTHYECKUX OLINOOK;

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

1 6amt — (HEYIOBJIETBOPUTEJILHO):

* OTCYTCTBUE 3HAHUU M KOMIICTCHIINIA B paMKaxX 00pa30BaTeIbHOTO CTAHIapPTa WU OTKa3 OT OTBETA.

5. MeTonuueckune MaTepuasbl, onpeaeasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

[Ipu npoBenenun auddepeHurpoBanHOro 3adera oOydaromemycsi npepocrasmsercs 30 MUHYT Ha
noArotoBky. Onpoc oOyuaromerocs 1Mo OMiIeTy He JOIDKEH MPEBbINIATh JBYX aCTPOHOMUYECKHUX YacoB
B YCTHOM U (WMJIM) TUCbMEHHOU (opMe.



