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: KBanroBas DJICKTPOHHUKA
0 HANIPaBJICHUIO: HpI/IKHaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)I(lJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: QJICKTPOHHKA U KBAHTOBLIC TCXHOJIOTUHN

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kageapa KBAaHTOBOHN JICKTPOHUKH

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 7 (OCeHHUH) - DK3aMeH

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

CamocrositensHas pabora: 30 gac.
[ToaroroBka x sk3ameny: 30 yac.
Bcero gacos: 90, Bcero 3a4. ef.: 2
[Iporpammy cocTaBuiu:

I'M. 3Bepes, n1-p ¢u3z.-mMart. Hayk, Ipodeccop
A.A. ®omuues, a-p puz.-mar. Hayk, npodeccop

[Iporpamma obcyxieHa Ha 3aceflanny KadeIpbl KBAHTOBOH deKkTpoHuKH 29.05.2020



AHHOTANMA

Kypc "KBanTtoBasg oanexkrpoHMKa" TMpeaycMarpuBaeT OBIAJEHHE TEOPETUYECKUMH W MPAKTUYECKUMU
MPUHLMIAMHA PaOOThl U MOCTPOCHHUS PA3JIMYHBIX THUIIOB JIA3€POB, MPUMEHSEMBIX IS PELICHHUS Pa3TUYHBIX
(GU3NUECKUX ¥ TEXHOJIOTUYECKUX 33/1a4 B COBPEMEHHOM MHUDE.

3a1auyl UCIMIUTHHBL

* OCBCIICHHE POJIU PA3JIMYHBIX THIIOB JIA3€POB B COBPEMEHHOM MUPE;

* TEOPETUYECKOE U3YUYCHHE OCHOB (DU3MKH JIA3EPOB M NPHHIMIIOB UX TOCTPOCHUS;

* BBINOJIHCHUE IPAKTUYECKUX paboT, HAIIPABICHHBIX HA 3aKpEIJICHHE TTOJyYeHHBIX TEOPETUYECKUX 3HAHHN;
* OBJaJieHUe 0a30BBIMHU 3HAHUSMHU B 00JIACTH PAOOTHI C Jla3epaMy Pa3IUYHbIX THIIOB.

[To pe3ynbraraM 0CBOEHUS TUCIMITIHNHBI CTYJICHT JIOJIKEH:
3HaTh:
Teoperudeckre 0CHOBBI pabOThI Pa3IMYHBIX THUIIOB J1a3epOB U 00JIACTH UX IPUMEHEHUSI.

OcHOBHbIE TOHATHS Jla3epHOW (U3MKM HA PYCCKOM M AHIIMHCKOM S3bIKaX, YTO IO3BOJISIET IOHHUMATh
po(eCCUOHANBHYIO JINTEPATyDYy.

VYMeTs:
[IpumensTh pU3HUECKHE U MATEMATHIESCKHAE METOBI JJII OMMCAHUS pa0OTHI JIA3€POB PA3INIHOTO THIIA.

OKCIUTyaTUpoBaTh  Pa3fMYHYI0  HMCCICOOBAaTeNbCKYID M HCHOBITATENbHYIO — ammaparypy, B  T.U.
CIELUAIU3UPOBAHHYIO.

PabGotathb u pemars MoCTaBICHHBIE 3a/1a4 B HEOOIBIIIOM HCCIIEI0BATEIbCKOM KOJUIEKTHBE.
[IpencraBnsaTh pe3ynbTarThl NPoAeIaHHON pabOTHI.

Bnagers:
Metonamu paboThI cO CIIEUAIN3UPOBAHHBIM 000PYIOBAHHEM.
CriocobamMu HACTPOWKH U IKCILTYaTalluy JIA3ePHON TEXHUKH.

TeMbl 1 pa3zenbl JUCLMILINHBL

. [IpenmMeTr KBaHTOBOU AIEKTPOHUKH U UCTOPUS €€ CTAHOBJICHUSI.

. du3nyeckre 0CHOBBI KBAHTOBOH 2nekTpoHuky. [1lnpuHa u dhopma crieKTpaabHBIX JTHHUH.

. KBaHTOBBIE ycunmuTenu u renepaTopsl. MeToibl CO31aHUsI MHBEPCHOM HACEIEHHOCTH.

. Tuns! na3epos (TBepAOTENbHbIE, Ta30BbIE, BOJOKOHHBIE, IIOYITPOBOAHUKOBBIE).

. Pezonaropsl. [IpocTpancTBEHHBIE U YIIIOBBIE XapaKTEPUCTUKU U3ITyUEHUS JIa3€POB.

. luHamuka u3ityuenus naszepoB. Kunernueckue ypasHeHus. OZHOMOIOBBIN 1 MHOTOMOJIOBBIM PEXUM.
. MeTozne! yripaBieHus U3IydeHus ga3epa. Mogynsust J0OpOTHOCTH.

. OcHOBHBIE HENMHEHHO-oNTHYECKNE 3(PEKTHI U UX IPUMEHeHue. [ eneparys rapMOHUK.

O 00 3 N Ui A W N —

. Meton cuaxpoHmn3anuu Moj. ['eHepaius CBepXKOpOTKUX ((peMTOCEKYHIHBIX ) Ta3ePHBIX UMITYIILCOB.
1. lean u 3apa4un

]_le.]'lb AUCHUIIINHBI

* OBJAJCHHE TCOPETUUYECKUMH M NMPAKTUYCCKUMH MPUHIUIAMU PaOOTHl U MOCTPOCHUS Pa3IUIHBIX
THUIIOB JIa3epOB, NMPUMEHSIEMBIX Ul PEIICHHUS Pa3IMYHbIX (PU3MYECKHX W TEXHOJIOTMYECKHX 3a7ad B
COBPEMEHHOM MHpE.

33)13‘1]([ JAUCHUIIINHBI
¢ OCBCHICHHC POJIN PpA3JIMIHBIX TUIIOB JIA3€POB B COBPCMCHHOM MHPC;
¢ TCOPCTUYCCKOC U3YUCHUC OCHOB (1)I/ISI/IKI/I JIa3€POB U NNPUHIUIIOB UX TOCTPOCHUA;

*  BBHINOJHEHHE MPAKTHUECKUX PabOT, HANPABICHHBIX HA 3aKPEIUICHUE MONYyYCHHBIX TEOPETUYECKUX
3HAHMI;

* OBJaJicHUe 0a30BBIMHU 3HAHUSMHU B 00JIACTH PAOOTHI C Jla3epaMy Pa3IUYHbIX THIIOB.

2. llepeyens opMupyeMBbIX KOMIETEH M



OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-1 CriocobOeH oCyIecTBISTh ITOUCK, VYK-1.1 Ananusupyert 3aaady, BbIJIEIAS 3TAIbl €€ PEelIeHuUs,
KPUTHUYCCKUI aHAN3 U CHHTE3 HHPOpMAInK,  |ACHCTBHSA 110 PENICHUIO 3a/1a4K

HPUMEHSATh CUCTEMHbIN MOAXO 1ist pemieHuss | YK-1.3 PaccmarpuBaeT pasiu4HbIC BapHAHTHl PELICHUS

MTOCTABJICHHBIX 3a]1a9 3a/1a4i, OLICHUBAET UX NMPEUMYIIECTBA U HEIOCTATKU

[TK-1 CriocoGeH IIaH|upoBaTh U IPOBOINTH IIK-1.1 Bnageer  QyHIaMeHTaNbHBIMH  TIOHSTHSIMH,
Hay4YHbIC YKCIIEPUMEHTHI (B N30paHHOM 3aKOHAMU M TEOPHUSIMH COBPEMEHHOU (DPU3UKH

npeaMeTHOH obnacty) u (uau) teopetndeckue |[IK-1.4 VYmeer CTpOUTh MareMaTHYECKME MOIECIM LIS
(aHaMTHYECKHE U UMUTAITMOHHEIC) ONMHMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIECHUH B
HCCIICIOBAHUS COOTBETCTBYIOIIUX HAYYHBIX 001aCTAX

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! 0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIMHBI 00y4aIOIINecs JOIKHbBI

3HaTh:
- TEOPETHUYECKUE OCHOBBI Pa0OTHI PA3IMUHBIX THIIOB JIA3€POB U 00JACTH UX TPUMEHEHHUS;
- OCHOBHBIE TOHATHUS Ja3epHOI (U3UKU HA PYCCKOM M aHIIMICKOM SI3BbIKaX, YTO MO3BOJSET MTOHUMATh
po(eCCUOHANBHYIO JINTEPATyDYy.

YMETB:
- NMPUMEHATh (U3MUYECKUE W MaTeMaTHYeCKHE METOIbl Ul OMHUCAHWsA PalOTHI JIA3e€pOB Pa3IMYHOTO
THUIA;
- OKCIUIyaTUpOBaTh pA3JIM4YHYI MCCIENOBATEIbCKY0 M HCIBITATEIbHYIO amlmaparypy, B T.U.
CHEUAIN3UPOBAHHYIO;
- paboTaTh M peraTh NOCTaBICHHbIE 331a41 B HEOOJBIIIOM HCCIIEA0BATEILCKOM KOJIJIEKTUBE;
- IPEJICTABIIATh PE3yIbTaThl MPOACIaHHON pabOTHI.

BIIAJICTh:

- METOAAaMHU PabOThI CO CHEIMATN3UPOBAHHBIM 000PYIOBaHHEM;
- croco0aMu HACTPOWKH W IKCILTyaTalluy JIA3ePHON TEXHUKH.

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

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

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| [Ipenmer KBaHTOBOW JJIEKTPOHUKH U ) 3
HCTOpHS €€ CTAHOBJIEHMS.
duznyeckue OCHOBBI KBaHTOBOU
2 anekrtponuku. Illupuna wu  dopma 4 3
CHEKTPaIbHBIX JIUHUH.
KBaHTOBBIE YyCHJIUTENIM M TI'€HEPATOPHI.
3 MeTtoast CO3J1aHUs MHBEPCHOU 4 3
HAaCEJICHHOCTH.
4 Tumb! nazepoB (TBEpAOTEIbHBIE, FA30BbIE, 4 3
BOJIOKOHHBIE, [1OJYIIPOBOJHUKOBBIE).
Pe3onaropel.  IIpocTpaHcTBEHHBIE U
5 YIJIOBBIE  XapaKTEPUCTUKU  U3IIy4CHUS 4 3
JIa3€poB.
Junamuka U3ITyYCHHS JIa3epoB.
6 Kunernueckue YpaBHEHHS. 4 3
OnHOMOIIOBBIN 1 MHOTOMOZIOBBIM PEKUM.




Mertonel ynpasieHHUs U3JIydeHUs Jiazepa.

7 4 4
Monyssiust JOOPOTHOCTH.
OcHOBHEIC HEJTMHEHHO-ONTHYECKIE

8 b deKThl 1 UX mpuMeHeHue. [ eHeparus 2 4
TapMOHHK.

Meron cunxpoHuszauuu Mon. I'enepanus
9 CBEPXKOPOTKHUX (pemTOCEKyHIHBIX) 2 4
Jla3epHBIX UMITYJIbCOB.

Hroro yacos 30 30
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 7 (Ocennuii)
1. IIpenmMeT KBaHTOBOI ANIEKTPOHUKU M UCTOPHS €€ CTAaHOBIICHHS.

W3noxeHne MCTOPUM CTAHOBIICHUS KBAaHTOBOM JIIEKTPOHMKM KaK COBPEMEHHOH OTpaciM HAyKH,
TEXHUKH W TEXHOJOIMU. Pa3BuTue IpeaMmera KBAaHTOBOM 3JEKTPOHHMKHM Ha Pa3IM4YHBIX 3Tanax
cra"oBieHus. OcBeleHNE COBPEMEHHOTO ITOJIOKEHHS TIpeIMeTa, 0bnacTeil ero mpuMeHEeHHs U CBSA3H
C JpyrMMH OTpacisiMM Hayku U TexXHUKH. CaMOCTOSTENbHOE W3yueHHE [JOIOJHUTEIbHON
JUTEPaTypHl.

2. ®u3nuecKre OCHOBBI KBAHTOBOH 3neKkTpoHuKH. [llupuHa u ¢popma crieKTpaabHBIX JTHHUH.

W3noxenne (u3nMUecKux MNPUHIOUNOB (OPMHUPOBAHMS H3IYHYEHHs B PA3IUUHBIX  Cpenax.
dopMupoBaHUE MPEACTABICHUH 00 OCHOBHBIX CBOMCTBaX KOJI€0aTeIbHON MPUPOIBI U3IYUCHHUS, €T
CHIEKTpaJbHBIX CBOMcTBax. Omnucanue (U3NUECKUX OCHOB IIpolecca W3MydeHus. l3yueHue
Pa3IMYHBIX aKTHBHBIX cpell, KOApPUIMEHTa YCUIICHHS, JOCTUTaeMOr0 C UX TIOMOLIbIO. 3aKperieHre
IIPOMAEHHOIO Marepuana ¢ IIOMOINBI0 pELICHUs 3ajad CaMOCTOSTEIbHO M Ha 3aHATUAX C
MIpenoAaBaTesieM.

3. KBanToBbIe YCUIIUTCIIN U TCHCPATOPHI. MCTOIH:I CO3aaHusA HHBepCHOﬁ HaCCICHHOCTH.

M3yyeHne na3zepoB M Ma3epoB KaK KBAHTOBBIX TeHepaTopoB. POpMUpOBAaHUE MPEICTABICHHH O
KBaHTOBBIX ycwimTensix. OnucaHue pa3iuvHbIX METONOB CO3/aHHsS WHBEPCHOW HACEJICHHOCTH.
O3HaxkoMIIEHHE C Jla3epaMH B JJaOOPaTOPHBIX YCIOBHAX. CaMOCTOSTEIbHOE 3aKpEIICHnEe MaTepraa.

4. Tunsl 1a3epoB (TBEPIOTENbHBIE, TA30BbIE, BOJIOKOHHBIE, TOTYIPOBOJHUKOBHIE).

OcBellleHMe  OCHOBHBIX ~ THUIIOB  JIa3epoB  (TBEpHOTENBHBIX,  Ia30BbIX,  BOJOKOHHBIX,
MOJTYTIPOBOJHUKOBBIX), OOJacTeld MX NPUMEHEHHUS, MPEUMYIIECTB M HENOCTAaTKOB. BrimonHeHue
71a00paTOPHBIX PabOT, HAIPABJICHHBIX HA O3HAKOMIICHHE C PAa3IMYHBIMHU THIIAMH JIa3€pOB M METOOB
paborel ¢ HuMmH. BpimonHeHue pa®oThl Ha 3aKpelyieHHEe Marepuaja CaMOCTOSTENIBHO U C
IIPETIO/IaBaTElIEM.

5. Pe3onaropsl. [IpocTpaHCTBEHHBIE U YITIOBBIE XapaKTEPUCTUKH U3IyUEHHUS JIa3€POB.

Nzyuenne peszoHaTtopa Kak OCHOBHOW COCTaBISIIOINEH Jiasepa, ero (GYHKIWN ¥ BIUSHHUS Ha
dbopMupoBaHuEe U3ITyYEHHs J1a3zepa. MeETOObl CEJCKIHMU MPONOJBHBIX M TIONEPEYHBIX THUIIOB
konebanuii. [IpoBenenue naboparopHbIX paboT, BKIOYAIONIMX B ceOs pacyeT pe3oHaropa s
Pa3IMYHBIX TUIIOB Jia3epoB. CaMOCTOSTENBHOE PEIICHUE PACUETHBIX 3a/1a4.

6. Jlunamuka w3nmydeHus JsazepoB. KuHermueckue ypaBHeHHS. OIHOMOIOBBI M MHOTOMOJIOBBIH
PEKUM.




[MonpoOHOe u3yueHHe (UINYECKHUX IPOIECCOB, MPOUCXOIAIINX B Jla3epe BO BpeMsi ero paboThl.
[TpuMeHeHre KHHETUYEeCKUX YPAaBHEHUIT ISl ONTMCAHUS 3TUX IPOoLEeccoB. M3yueHne paboThl Ja3epa B
OZIHOMOJIOBOM M MHOTOMOJIOBOM PEKHMax TI€HEpaluy. DBbIoJHEHHE CaMOCTOSTENBHBIX |
n1abopaTopHBIX paldoT, HAaIPaBICHHBIX HA 3aKPEIUICHHE H3JI0KEHHOTO MaTepuaia.

7. Metozpl yrpaBiaeHus U3TyUYeHHs Ja3epa. Momynsnus 100pOTHOCTH.

dopmupoBaHHe MOHATHI 0 METO/IAaX YIPABICHUS JIa3ePHBIM U3Ty4YeHHEeM. V3ydueHne MoIyIsaTopoB U
METO/Ia MOIYJISIIMU JOOPOTHOCTH. BBINONIHEHNE pa3IMYHBIX JIA0OPAaTOPHBIX PadOT, HANPaBICHHBIX
Ha O03HAKOMJICHHE C Pa3IMYHBIMUA METOJAMH (B T.4. aKyCTOONTHYECKHMMHU MOIYJISITOPAMH ¥ METOJIOM
MOIYJIALNHU 100poTHOCTH). CaMOCTOSITENIbHOE PElICHUE 3a/1a4.

8. OCHOBHBIE HENMHEHHO-ONTHYECKUE YPPEKTH U X IPUMEHEHHE. | eHepauus rapMOHUK.

Uzyuenne  HenuHeHHO-onTHYecKHX  3(PQEKTOB, TaKUX KaKk BBIHYKACHHBIE  PAaCCESHUS:
KOMOMHaIMoHHoe, ManenbimraM-bpuinirosHoBckoe, caModokycupoBka. MX npuMeHeHHS B
pa3nuuHbIX obnacTax. ' eHepanus rapMOHUK B Jla3epax Ha OCHOBE HEJIMHEHHBIX () (HEKTOB.

9. Meron cuHXpOHM3aUMU MOI. l[eHepamust CBEpPXKOPOTKUX ((EMTOCEKYHIHBIX) Ja3epHBIX
HUMIIYJIBCOB.

TeopeTnueckoe M3JIOKEHHE METO/a CHHXPOHH3AIMU MO U €ro mpuMeHeHus. M3ydeHune MeTonoB
MOJTy9CHUS CBEPXKOPOTKUX HMITYJICOB, UX NMPUMEHECHHUS M aKTyallbHOCTH B COBPEMEHHOW (PU3HKE.
BeimonHeHne 1oA  pYKOBOJACTBOM MpemojaBarelss J1adoparopHOW paboThl 1O  MOMYYESHHIO
CBEPXKOPOTKUX UMITYJIBCOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0XMMO AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

yudeOHas ayTUTOpHsl, OCHAILEHHAS! KOMITBIOTEPOM U MYJIBTUMEAUHHBIM 000py10BaHHEM (IIPOCKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. 3sento O. [Tpunnuns tazepos. (M. Mup, 2008) -720 c.
2. beixos B.I1., Cunmmues O.0. Jlazepusie pezonaropsl. (M. DU3MATIINT, 2004) -320 c.
3. Tapacos JI. B. UersipHaanars jeknuii o nazepax. Mza. 2-e, mepepab. M.: Kunxublil oM
«JIMBPOKOM», 2011. — 176 c.
4. Kapnos H.B. Jlekiiuu no kBaHTOBOM 3nekTponuke. M. Hayka., 1988 — 336¢.

JomnonHurenbpHas auTeparypa
1. AnanbeB FO.A. Onrudeckrie pe30HATOPHI U J1a3epHble Mydku. — M.: Hayka. [1. pexa. ¢u3.-mar. mut.,
1990. — 264 c..
2. Cobenpman WM. BBeneHre B Teopurio aTOMHBIX criekTpoB.M., ®usmarruz, 1963 1. - 640 c1p..
3. 'M. 3Bepes, 10./1. [onses, E.A. Illanaes, A.A. lllokun. JIazepsl Ha aTIOMOUTTPUEBOM IPaHaTEe C
HeomuMoM. M.: Pagmo u cBs3b, 1985.-144c..

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ncnonesyrores



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

HAa JIEKIIMOHHBIX 3aHATHIX UCIOJIB3YIOTCS MYIBTUMEANMHBIE TEXHOJIOTHH, BKIIIOYAsl IEMOHCTPALIUIO
MpEe3EHTalNN.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

VYenemHoe ocBoeHNE Kypca TpeOyeT MOCeIeH s 3aHsITUH 1 HanpsHKEHHONM CaMOCTOSITENIbHOW PadoThI
cTyaeHTa. B mporpamme Kypca ImpHBEI€HO MUHHMMAJIbHO HEOOXOIMMOE BpeMs Ui paboThl CTyJACHTa
Hajx TeMoi. CamocTosTenbHas paboTa BKIIIOYAET B ceosl:

— YTEHHE Y KOHCIIEKTHPOBAaHNE PEKOMEHJOBaHHOW JIUTEPATYPhI;

— mpopaboTKy y4deOHOro marepuana (o y4eOHON M HaydHOW JHMTEparype), MOATOTOBKY OTBETOB Ha
BONPOCHI, MNpEAHA3HAUYEHHBIX [UIS CaMOCTOSTEIbHOIO M3YYEHHUS, JI0Ka3aTeJbCTBO OTACIbHBIX
YTBEPKIECHUMN, CBOICTB;

— pellieHue 3a/1a4, peAIaraéMblx CTyIeHTaM Ha 3aHATHUSX.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHOM pabOTOH CTyJeHTa OCYIIECTBIsACTCS B Qopme
WHAWBHUIYaJIbHBIX KOHCYJIBTAIUM.

BaxxHo 1oOuThcA MOHMMaHMS M3y4aeMOTo MaTepHaja, a He MEXaHHYECKOTo ero 3amoMuHaHus. [Ipu
3aTPyOHEHUN H3YYCHHUS OTACIBHBIX TEM, BOIPOCOB, CIEAyeT OOpamaTrhCsi 3a KOHCYJABTAUSMH K
[IPENoJaBaTeo.



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, GopMBI IPOMEKYTOUHOH arTecTanuu: 7 (OCeHHUH) - DK3aMeH

PaspaGorunkm:

I'M. 3Bepes, n1-p ¢u3z.-mMart. Hayk, Ipodeccop
A.A. ®omuues, a-p puz.-mar. Hayk, mpodeccop



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. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynbrare nzyueHus AncMIUIMHB «KBaHTOBAs 3IEKTPOHUKA» 00YUAIOLUIHIACS TOTKEeH:

3HATb:

- TEOPETHUYECKUE OCHOBBI Pa0OTHI PA3IMUHBIX THIIOB JIA3€POB U 00JACTH UX IPUMEHEHHUS;
- OCHOBHBIE TOHSATHUS Ja3epHOI (U3UKU HA PYCCKOM U aHIIIMICKOM SI3BbIKaX, YTO MO3BOJISET TIOHUMATh

po¢eCCUOHANBHYIO JINTEPATyDYy.
yMeTh:

- NMPUMEHATh (U3MYECKUE W MaTeMaTHYeCKHE METOIbl Ul OMHUCAHWA PabOTHI JIAa3e€pOB Pa3IMYHOTO

THIIA;

- OKCIUIyaTUpOBaTh pa3JIM4HYI MCCIENOBATEIbCKYI0 M HCIBITATEIbHYIO ammaparypy, B T.4.

CIICUAIU3UPOBAHHYIO,

- pa6OTaTB 1 peluaThb NOCTAaBJICHHBLIC 3a/1a41 B HEOOJIBIIOM HCCICA0BaTCIbCKOM KOJIJICKTUBCE,
- IPpCACTABJIATH PC3YJIbTAThI npo;[enaHHoﬁ pa60TI>I.

BJIaJeTh:

- METOAAaMHU PabOThI CO CHEMATN3UPOBAHHBIM 000PYIOBaHHEM;
- crocobaMu HACTPOWKH M IKCILTyaTalluy JIAa3ePHON TEXHUKH.

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

B nensx npoBeneHMsI TEKYLIETO KOHTPOJSI YCIIEBAEMOCTH IIPEAYCMOTPEH KpaTKUH OIpoc IO TeMam

NpCAbIAYHICTO 3aHATHUS.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu

o0y4yarommxcst

Bomnpocs! k 3k3aMeHy:

. Crioco0Obl HaKavYKy Jlazepa.

0 3O LD AW

9. I'azoBsie nazepwl, He-Ne u CO2 nazepsi.

. Uctopus pazButus npeaMera KBaHTOBOM IIEKTPOHUKHU.

. CriexTpanpHble XapaKTEPUCTUKU JIA3€PHOIO U3JIyUEHUs.

. OTnuuust OJHOPOIHOTO M HEOJHOPOAHOTO YILIUPEHUS CIIEKTPAJIbHBIX JINHUH.
. Pacuet koaddurrenTa ycuneHus: akTUBHOM CpeIbL.

. Meroznpl co3aaHUsl MHBEPCHOM HACEJIEHHOCTH.

. TBepmoTenbHbIe Na3epsl: paboTa, NPUMEHEHHE, JOCTOMHCTBA U HEJJOCTATKU.
. IlepecTpanBaeMsle j1a3epsl U Jla3epbl HA KPACUTEIX .

10. AKTUBHOE BOJIOKHO, BOJIOKOHHBIE JIA3€PHI.

11. ITomynpoBOIHUKOBBIE WHKEKITMOHHBIE JIa3ephl.

12. TlomynpoBOAHUKOBEIE JIa3€phl HA TOMO- M T€TEPOIEPEX0OIax.

13. ®usuka rayccoBbIX MyYKOB.




14. Paznu4Hble KOHCTPYKIIMHA PE30HATOPOB JIa3€POB.

15. IIpocTpaHCcTBEHHBIE M YIJIOBBIE XapaKTEPUCTUKU U3ITYUECHUS JIa3€POB.
16. Kunernueckue ypaBHEHMsI, OMMMCHIBAIONIUE paboTy Jazepa.

17. Pa3nnuus B 0JHOMOZAOBOM U MHOI'OMOJIOBOM PEXXHUMaxX I'eHEpalLllu.
18. MeTozbl ceseKIy MPOJOIBHBIX U IMONEPEYHBIX TUIIOB KOJICOAHHIA.
19. Metonb! yrpaBlieHUs U3TyYEHHUs Ja3epa.

20. Paznuynble BUbI MOLYJIATOPOB, UX JOCTOMHCTBA U HEIOCTATKH.

21. Pexxum Momymsiiiuy JOOpOTHOCTH Jiazepa.

22. Iluuku B nazepax.

23. DddexrT caMoPOKyCHPOBKH.

24. KomOnHalimoHHOE paccesiHue u paccesiaie Mannenbimram-bpuimosHoBckoe.
25. I'enepanusi TapMOHUK B Jlazepax.

26. Meton CHHXpOHHU3AIIUU MO,

27. IlomydeHne CBEpXKOPOTKUX UMITYJIBCOB.

28. JIazepHbIit THPOCKOIL.

29. KpyTunbHBIA 1 MarHUTOONITUYECKUA MAaTHUTOMETPHI.

ITpumeps! 3K3aMEHAIIMOHHBIX OMIIETOB.
[Ipumep 1.

1. MeTox CHHXpOHU3ALKUU MO/,

2. IlomyueHne cBEpXKOPOTKUX UMITYJIbCOB

[Ipumep 2.
1. AKTUBHOE BOJIOKHO, BOJIOKOHHBIE JIa3€pHI.
2. IomynpOBOAHNKOBBIE MHKEKIIMOHHBIE JIa3€PHl.

Kpurepun onennBanus
10 6ainos — (ITIPEBOCXO/IHO):

*  CHUCTEMaTU3UPOBaHHbBIC, IIyOOKHE M MOJHBIE 3HAHU IO BCEM pasjenaM y4eOHOIl mporpammsbl, a
TaKXe [0 OCHOBHBIM BOIIPOCaM, BBIXOIAIIUM 3a €€ IPEEIIbI;

. TOYHOE HCIIOJb30BAHWE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

*  Oe3ymnpedHoe BIAJCHHEC HHCTPYMEHTapHeM Y4eOHOW IWCIUILTUHBI, yMEHHE ero 3(pQPEeKTHBHO
WCIOJIb30BaTh B IOCTAHOBKE M PEILICHUH HAyYHBIX U MPO(GECCHOHANBHBIX 3a1a4;

. BBIP2KEHHAs! CIIOCOOHOCTh CaMOCTOSITENIbHO M TBOPUYECKHM peIIaTh CIOKHBIE HpoOIeMbl B
HECTaHJAPTHOW CUTYyalUu;

*  TIOJHOE W IIIyOOKOE yCBOEHHE OCHOBHOW M JOTMOJHHUTENBHON IUTEparyphl, PEKOMEHJIOBAaHHOMN
y4eOHO# mpoTrpaMMOi TUCITUTUINHEI,

* yMEHHE OPHUEHTHPOBATHCS B TECOPHAX, KOHLENIMIX U HAPaBICHUIX 10 U3y4aeMOW AMCLUUIUINHE U
JlaBaTh UM KPUTUUYECKYIO OLIEHKY, UCII0JIb30BaTh HAYUHbIE JOCTHKEHUSI JPYTUX JUCLUIUINH;

*  TBOpYECKas CaMOCTOSTENbHAs paboTa Ha NPAKTUYECKUX, JTa0OPATOPHBIX 3aHATHIX, AKTUBHOE
y4acTHe B IPYNIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbl HCIIOTHEHHS 33 JaHHMA.

9 6amnoB — (OTJIMYHO):

* CcHCTEMaTU3MPOBaHHbBIE, INTYOOKHE U MOJIHBIE 3HAHUS 110 BCEM pa3zeiaM yueOHOH MporpaMmbl;

. TOYHOE HCIIOJb30BAHWE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

*  BJIAJICHUE MHCTPYMEHTapueM Yy4eOHOM NUCLUIUIMHBI, yMEHHE ero 3(QQEKTUBHO HCIIOIb30BaTh B
MOCTAHOBKE M PELICHUH HAyYHBIX M MPO(PECCHOHANBHBIX 3a1a4;

*  CHOCOOHOCTb CaMOCTOSATEIBHO M TBOPUYECKH pEIIaTh CIOKHBIE MpoOIeMbl B HECTaHIApTHOM
CUTyalud B paMKax Y4eOHOW MporpamMmbl, IOJHOE YCBOCHHE OCHOBHOW U JIOMNOJHU "TEIbHOM
JUTEpaTypbl, PEKOMEHI0BAaHHON Y4eOHO! POTrpaMMO TUCIIUITITHBI;

*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOM
JUCLHUIUTMHE U JaBaTh UM KPUTHUECKYIO OLEHKY;

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

8 6amnoB — (IIOUYTU OTIIMYHO):



* CHCTEMaTH3MPOBAaHHbIC, NNIyOOKHE M IOJIHBIE 3HAHUS 110 BCEM IMOCTABJIEHHBIM BOIIPOCaM B 00beMe
y4eOHON MpOrpaMMel;

*  HCHOJNb30BaHHE HAYYHOM TEPMHUHOJOTHH, CTHJIMCTHYECKHM TI'PaMOTHOE, JIOTMUECKH MpPaBHIBHOE
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 PEUICHUH HAyYHBIX U
poQecCHOHAIBHBIX 33/a4; CIIOCOOHOCTh CaMOCTOSTENIBHO peIIaTh CIIOXKHBIE MPOOJIeMbI B paMKax
y4eOHON MpOrpaMMel;

*  YCBOCHHE OCHOBHOW W JIOTIOJHUTEJIBHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHON NpOrpaMMoit
JUCLUIUIMHBL,

*  YMEHHUE OPUEHTUPOBATHCS B OCHOBHBIX TCOPHUSIX, KOHLECMIMUSIX W HAMNPABICHUSX IO U3y4aeMoil
TUCIUIUINHE W JlaBaTh UM KPUTHYECKYIO OIICHKY C IO3WIMKA TOCYJapCTBEHHONW HIEOJOTHH (TI0
JUCITUTUTMHAM COIMAIEHO-TYMaHUTAPHOTO ITUKJIIA);

* aKTHBHAs CaMOCTOsTENIbHAs paboTa Ha MPAKTUYECKHX, J1a00PATOPHBIX 3aHATHUSIX, CUCTEMATHIECKOE
ydacTue B IPYIIIOBBIX 00CYXKICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuil.

7 6annoB — (OYEHb XOPOILLO):
* CHUCTEMaTU3UPOBAHHbIC, NTyOOKHE U MOTHBIE 3HAHUS 110 BCEM pa3zieliaM yueOHOM MporpaMmel;

¢ HCIIOJIB30BaHUC HaquOﬁ TCPMHUHOJIOT U (B TOM YUCJIC HAa UHOCTPAHHOM SIBBIKC), JIJMHI'BUCTUYCCKHU U
JIOTUYCCKHU IMPABUJIIBHOC U3JIOKCHUEC OTBCTA HAa BOIIPOCHI, YMCHHUC [1CJIATh 000CHOBaHHEIC BBIBOJbI,

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

*  YCBOCHHME OCHOBHOW W JIOTIOJHUTEJILHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCIUIUIAHBL;

*  YMEHHUE OPUEHTUPOBATHCS B OCHOBHBIX TCOPHUSX, KOHLEMIUSIX W HAMNPABICHUSIX IO U3y4aeMoil
TUCITUIUIMHE U 1aBaTh UM KPUTHUECKYIO OLIEHKY;

*  camocTosTenbHas padoTa Ha IMPAKTHUECKUX, JaOOPAaTOPHBIX 3aHATHAX, y4acTHE B TPYyIMIIOBBIX
00CYXIICHUSX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJTHEHUS 3adaHUH.

6 6aoB — (XOPOILO):
* JIOCTATOYHO ITOJHBIC U CHCTEMAaTU3UPOBAHHBIC 3HAHUS B 00beMe yueOHO! MPOrpaMMEl;

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

*  BIQJCHUE WHCTPYMEHTapueM y4eOHOH IMCLUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
y4eOHBIX U NMPO(pECCUOHATBHBIX 33]a4; CIOCOOHOCTh CaMOCTOSTEIbHO IPUMEHATh THUIIOBBIC PEIICHUS
B paMKax y4eOHOH MpOrpaMMel;

* YCBOCHHE OCHOBHOM JINTEPATYPbI, PEKOMEHJOBAaHHOW y4eOHOM MpOrpaMMON AUCIUIINHBL

*  YMEHHE OPHUEHTHPOBATHCS B 0A30BBIX TEOPHUSIX, KOHUEHIMAX M HANPABICHUSAX IO H3Y4aeMOM
IUCIMIIMHE M JaBaTh WM CPaBHUTEIBHYIO OIICHKY; AaKTHUBHAs CaMOCTOsTeNbHas pabora Ha
MPAaKTUYECKUX, J1A0OPATOPHBIX 3aHATHSX, MEPUOJUYECKOEC y4YyacTHE B TPYNIOBHIX OOCYKACHUSX,
BBICOKHI YPOBEHB KYJIBTYPHI UCIIOJIHEHUS 3aJaHUM.

5 6ammoB — (ITOYTU XOPOILIO):
* JIOCTaro4YHbIC 3HAHUA B 00beMe YUeOHOM MPOTpamMMBbl;

® HCII0JIb30BaHUC Haquoﬁ TCPMHHOJIOTUU, CTUJIHMCTHUYCCKU TI'PAMOTHOC, JIOTUYCCKHU IIPaBHUJIBHOC
H3JI0KCHHUC OTBCTA Ha BOIIPOCHI, yMCHHC [1CJIaTh BBIBO/bI,

*  BIAJCHUEC HMHCTPyMEHTapHeM y4eOHOW IHMCUUIUIMHBI, YMEHHE €ro WCIOJbh30BaTh B PEIICHHU
y4eOHBIX U IPOPECCHOHAIBHBIX 33/1a4;

* CII0OCOOHOCTH CAMOCTOSITENILHO MIPUMEHSTH THITOBBIE PELICHHUS B paMKaxX yueOHOM MpOrpaMMBl;
* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTNHBL

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

*  caMocTOsiTeNbHasE paboTa Ha MPAKTHYECKUX, JIAOOPATOPHBIX 3aHATHSX, YYacTUE B TPYNIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHUS 33/1aHHH.

4 6amta — (YAOBJIETBOPUTEJIBHO), 3AYTEHO:
* JIOCTaTOYHbIM 00BEM 3HaHHI B paMKax 00pa30BaTeIbHOTO CTaHIapTa;
* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMECHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTUHBL

® HCII0OJIb30BaHUC Haquoﬁ TCPMHUHOJIOTUH, CTUIMCTUYCCKOC U JIOTHUYCCKOC M3JIO)KCHUE OTBETA Ha
BOIIPOCHI, YMCHHUC ACJIATh BBIBOAbI 0e3 CYIHICCTBCHHBIX OH_II/I60K;



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

¢ YMCHHC I10J pYKOBOACTBOM IIpECTIOAaBaTCyid pCllaTb CTAHAAPTHBIC (TI/IHOBLIG) 3aaa4u,

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

. paboTa mOA PYKOBOJACTBOM IIPENOAABaTelsl HAa MNPAKTUYECKHUX, JaOOpaTOPHBIX 3aHATHAX,
JOITyCTUMBIA YPOBEHB KYJIBTYPbI UCTIOIHEHHS 3aJaHHUH.

3 6amna — (HEYJOBJIETBOPUTEJIBHO), HE3AYTEHO:
* HEJOCTaTOYHO IMOJHBIA 00bEM 3HAHMI B paMKax 00pa30BaTeIbHOTO CTaHJAPTa;
* 3HAHHME YaCTH OCHOBHOH JINTEPATypbl, PEKOMEHIOBAaHHON y4eOHOH MPOrpaMMOi TUCIUILINHB;

° HCIIOJIB30BaHUEC Haquoﬁ TCPMUHOJIOTUH, H3JIOKCHUC OTBCTA Ha BOIIPOCHI C CYHICCTBCHHBIMU
JJUMHI'BUCTUYCCKHUMU U JIOTHYCCKHUMHA OHH/I6KaMI/I;

*  ciaboe BIAJEHHNE HMHCTPYMEHTapueM Y4YeOHOH AMCIMIUIMHBI, HEKOMIETEHTHOCTb B PEIICHHU
CTaHJAPTHBIX (THUIOBBIX) 3a/1a4;

. HEYMEHUE OPHUEHTUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHLECMIUSAX U HANpaBICHUSX H3ydaeMoul
JIMCLMILINHBI,

* TACCHBHOCTh HA MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUAX, HU3KHI YPOBEHb KYJIBTYPhlI UCTIOTHEHUS
3aIaHMH.

2 6amra — (HEYIOBJIETBOPUTEJILHO):

* (hparMeHTapHBIC 3HAHUS B paMKax 00pa30BaTEIBbHOTO CTaH/IaPTa;

. 3HAHWS OTAETBHBIX JINTEPATYPHBIX HCTOYHHKOB, PEKOMEHJIOBAHHBIX YUYEOHOW MPOrpaMMOin
JUCIUTIINHEL,

. HEYMEHHE HCIIONb30BATh HAYYHYH0 TEPMHUHOJIOTHIO JUCIMILIMHBI, HAMYUE B OTBETE TIPyObIX
CTHJIMCTHYCCKUX U JOTMYECKUX OIIUOOK;

* IMaCCHBHOCTH HA MPAKTHYECKUX U Ja00PaTOPHBIX 3aHATUAX, HU3KHIA YPOBEHB KYJIbTYPHl UCIIOTHEHUS
3aJIaHUM.

1 6amr — (HEYIOBJIETBOPUTEJILHO):

* OTCYTCTBHE 3HAaHMH M KOMIIETCHLIMI B paMKax 00pa30BaTeIbHOIO CTaHAapTa UM OTKa3 OT OTBETA.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

[lpu mpoBeneHnn 5k3amMeHa oOyudaroremycsl npeaocrasisercs 30 MHHYT Ha ToAToToBKY. Ompoc
oOyyaromierocs mo OujeTy He JODKEH MPEBBIIIATh ABYX ACTPOHOMHUYECKHX YAacOB B YCTHOHM M (WIIN)
MUCHMEHHOM (hopMe.



