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: MCTO,Z[BI MMPUKIIAAHOTO (bHSPI‘leCKOFO aHaJIn3a
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)PIJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: QJICKTPOHHKA U KBAHTOBLIC TCXHOJIOTUHN

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa QU3NIECKON AMEKTPOHUKHU

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBbI IPOMEKYTOUHOM arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocrasuin: B.I1. TTonomapenko, n-p ¢hu3.-mMart. Hayk, mpodeccop

[Iporpamma obOcyxaeHa Ha 3aceqanuu Kadenpsl GU3nIecKoil aekTpoHukH 29.05.2020



AHHOTANMA

Kypc "Metonbl npukinagHoro (u3M4eckoro aHamuza' MpeAycMaTphBaeT H3YYCHHE METOAOB MPHUKIATHOTO
¢usnyeckoro aHanusza (Ha MpUMEpPEe METOAOJIOTUH, NMPHUMEHSEMBIX B HaydHOM HampasieHun «KBanroBas
(hoToCEeHOPHKAY).

3amaun Kypca:

® O3HAaKOMJICHUEC C OCHOBHBIMHU (I)I/ISI/I‘ICCKI/IMI/I MarepuajlaMu U METOAaMU UX CHHTE3a IpHU CO3JaHUU
YCTPOI\/’ICTB perucTpanuu JICKTPOMAariHuTHOTO U3JIYUCHUA

¢ U3YYCHHUC NPHUHIHIIOB CO3aHNA COBPCMCHHBIX Q)OTOCGHCOPHBIX CTPYKTYp
® O3HAKOMJICHHEC C HOBBIM ITIOKOJICHUECM (I)OTOHHLIX Marpun I/IK—nHanasoHa

OcHOBHOE cofepX)aHue Kypca H3JI0KEHO B CIEAYIOMINX pa3aesax:
1. 1. OnTtuueckue cBoiicTBa atMocdeprl. OCOOEHHOCTH NPOIYCKAaHUS U MOTJIOLICHHUS.

2. 2. EcrecTBeHHBIE U MCKYCCTBEHHBIE MCTOUYHMKU M3idydeHus. HeOecuwiii ¢pon B Bugumon u MK-obmactsax
cnekrpa. Kocmuueckuii ¢oH.

3. 3. ®otoceHcopuka. [IpuHIUIBI perucTpanyu 31€KTPOMAarHUTHOTO U3JIy4EHUs.

4. 4. ®orouyBcTBUTENBHBIN Marepualbl. Cucrema TpeGoBaHUH K TapameTpaM. TBepble pacTBOPHI, OMHApHBIC
COEJIMHEHUS, MOHOATOMHBIE TIOTYTIPOBOAHHKHY.

5. 5. ®oTouyBCTBUTENbbIHE CTPYKTYphl. CHcTeMa mapaMeTpoB.

6. 6. Tpu noxoneHust PoToCEHCOPHBIX yCTPOUCTB. PDOTOHHBIE MAaTPHILIBI.
7. 7. KBaHTOBOpa3MEpPHBIE CTPYKTYPBHI.

8. 8. MHorocnekTpaibHble (POTOHHBIE MAaTPHULIBI

9. 9. OcHOBHBIE 00JIACTH TPUMEHEHHUS

1. leau u 3apauu

eap AUCUMNIMHBI
* M3y4YeHHE METOJOB NPUKIAJHOrO (PU3NUECKOro aHaIHu3a (Ha MPUMEpPEe METONOJIOTHM, MPUMEHIEMBIX
B HAyYHOM HarmpaBiieHul «KBaHTOBasi JOTOCEHOPUKAY).

3agauu AU CHUILIHHBI

¢* O3HAaKOMJICHUC C OCHOBHbIMH (I)I/ISI/IT-IGCKI/IMI/I MarepuajliaMu U METOAaMU UX CHHTE3a IPHU CO3JaHUUN
YCTPOI\/’ICTB perucTpanvu 3JICKTPOMArHuTHOTO U3JTYUCHU S,

¢ U3YYCHHUC NPHUHIHIIOB CO3JaHNA COBPCMCHHBIX Q)OTOCGHCOPHBIX CTPYKTYDP,
® O3HAKOMJICHHEC C HOBBIM ITIOKOJICHUECM (I)OTOHHLIX Marpun I/IK—)mar[asoHa.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronux KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VK-1 CnocobeH ocymiecTBIiTh MOUCK, VK-1.3 PaccmarpuBaeT pasiuyHble BapHaHThl PELLCHUS
KPUTUYECKUH aHAJIN3 U CUHTE3 UH(popManuy, |337a4H, OLICHUBACT UX NIPEUMYIIECTBA U HEAOCTATKU
OPUMCHSATH CACTEMHBIN MoaXox i pemieHnst | VK-1.1 Ananusupyer 3a1ady, BbIACISS ITAIlbl €€ PEIICHUS,
TNOCTaBJICHHBIX 3a1a4 JEHCTBUSA IO PELICHUIO 3a/1a4H

[IK-1.1  Bnageer  ¢yHAaMEHTANbHBIMH  MOHATHUSIMH,
3aKOHaMHM ¥ TEOPUSMH COBPEMEHHOH (pHU3nKn

[MK-1 CriocoGeH m1aHupoBaTh U MPOBOAUTH
Hay4HbI€ SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
HCCIICIOBAHMSI

[IK-1.4 VYmeer cTpouTh MaTeMaTHUYECKHE MOJENU IS
ONMCAaHUSI W HCCIEIOBAaHUS MPOLECCOB M SIBICHUH B
COOTBETCTBYIOIINX HayYHBIX 00JIaCTIX

[IK-1.8 Brnageer HaBbikamMu pabOTBI C COBPEMEHHBIMHU
SI3bIKaMU [IPOIPaMMHMPOBAHUS U IPOrPAMMHBIMU ITaKETaMU
JUISl HAYYHBIX pacyeToB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHUS AUCHUIIMHBI 00y4aIOIINeCs JOIKHbBI



3HATb:

- OCHOBHBIC TIOAXOIbl K CO3JAaHHUI0 COBPEMEHHBIX KBAaHTOBBIX (DOTOCEHCOPHBIX YCTPOKMCTB H
METOJIOJIOTHIO pa3paboTOK B 3TOM 00macTy;
- COBPEMEHHBII ypOBEHb Pa3pabOTOK B ATOH 00JIaCTH HAYKU M TEXHHUKH;
- OCHOBHBIC O0JIACTH NMPUMEHEHMS KBAHTOBBIX (DOTOCEHCOPHBIX YCTPOMCTB B Pa3IMUYHBIX OTPAaCIAX
HayKH U TEXHUKH;
- BKJIQJI OCHOBHBIX OTEUECTBEHHBIX U WHOCTPAHHBIX Pa3pabOTUMKOB B pelIeHHE MPOoOJIeM KBAHTOBOU
(hOTOCEHCOPUKH.

YMETh:
- BBIOpATh ONTHMANIBHYIO CTPYKTYpY MOCTpOSHHsI (POTOHHON MaTpPHUIBI U CIIPOTHO3UPOBATh €¢ 0a30BbIe
apameTpsbl;
- BRIOpaTh ONTHUMAJIBHBIA MaTepHal Ui IOCTPOCHUS (POTOHHOW MaTpPHUIIHI;
- HaliTH TpeOyeMblil MaTepral B JUTEPATypHBIX UICTOYHUKAX M JPYTHX 0a3ax JaHHbIX.

BIIAJICTh!
- OCHOBHBIMH TEOPETHYECKHMMH IIOAXOJAaMH K HPOEKTHPOBAHUIO KBAaHTOBBIX (POTOCEHCOPHBIX
YCTPOMCTB;
- HaBbIKAMU IPUMEHEHHs 0a30BBIX 3HAHUM TEOPUM M METOAOB MAaTEeMaTHYECKHX U (PU3NYECKUX
UCCIeJ0BaHUN TPH (PU3NIECKOM NMPOSKTHPOBAHUU KBAHTOBBIX (DOTOCEHCOPHBIX YCTPOUCTB.

4. Coep:xanue TUCUMILTUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUaM Y4eOHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 OnTuyeckue cBOMCTBa aTMOC(HEPHI. 2 2 4
) EcrectBenHbie u HCKYCCTBEHHBIE 4 4 4
HUCTOYHUKHU U3ITy4YEHUS.
DOTOCEHCOPUKA. [IpuHOHIIBL
3 perucrpanuu JIEKTPOMAarHUTHOTO 4 4 2
U3JIyYEeHHUS.
4 @®OTOYYBCTBUTEIBHBIN MaTEpHAIIBL. 4 4 4
5 @®OTOYYBCTBUTEIBHBIE CTPYKTYPBI. 4 4 4
6 DOTOCEHCOPHBIE YCTPOUCTBA. 4 4 4
7 KBanTOBOpa3MepHbIe CTPYKTYPBI. 4 4 2
8 @DOTOHHBIE MaTPHUIIBL. 2 2 2
9 3aKio4YeHue. 2 2 4
Hroro yacos 30 30 30
Iloaroroska k sk3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYPUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 7 (OceHnuii)
1. Onrrnyeckue CBOMCTBAa aTMOC(hEpHI.

OnTuyeckue CBOiicTBa aTMOC(l)CpBI. OcobenHoctu OpOITyCKaHWA U MOIIOIICHUA.




2. EcrecTBeHHBIC U HNCKYCCTBCHHBIC NICTOYHHUKH HU3JIYyUCHUA.

EcrecTBeHHBIE M WCKYyCCTBEHHBIC WCTOYHHMKH u3nydeHus. HeOecHbld ¢GOH B BUIAUMOW U
UK-obmactsx cnekrpa. Kocmuueckuii ¢oH.

3. ®oroceHcopuka. [ I[pHHIMIIBI perucTpanny 3IEKTPOMAarHUTHOTO U3ITyYEHUsI.
DOTOCEHCOPHKA.
4. ®OTOUYBCTBUTENBHBINA MaTepHabl.

doTouyBCTBUTENbHBII Marepuaibl. Cucrtema TpeOOBaHMM K mapaMmerpaM. TBepable PacTBOPHL,
OuHapHBIE COCTMHEHHS], MOHOATOMHBIE TTOJYIIPOBOIHUKH.

5. ®OTOYYBCTBUTEIBHBIE CTPYKTYPHI.

@DoTOuyBCTBUTENbHBIE CTPYKTYpbl. CicTeMa 1apaMeTpoB.

6. ®OTOCEHCOPHBIE YCTPOMCTBRA.

Tpu mokosenust GOoTOCEHCOPHBIX YCTPOicTB. DOTOHHBIE MATPHUIIHL.

7. KBaHTOBOpa3MepHbIE CTPYKTYPBI.

KBanToBOpasmepHbIe cTPyKTypbl. OCOOCHHOCTH CTPOCHHUS, IPUMEHEHHE.
8. ®OTOHHBIE MAaTPHIIHL.

KBanToBopasmepHbie CTPYKTYpBI. YCTPOWCTBO U MPUMEHEHHE.

9. 3akiroueHue.

OcHoBHBIE 00JIACTH IPUMEHEHUS H3JIeNUl (POTOCCHCOPUKH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

Heo0xonnmoe o6opynoBaHue 1is IEKIUK U IPAKTHUECKUX 3aHATUH: ydeOHas ayIuTOPHsI, OCHALIICHHAS
KOMITBIOTEPOM M MYJIBTUMEIUHHBIM 000pyA0BaHNEM (IIPOEKTOP, 3BYKOBasi CUCTEMA).

ObecrieueHue caMOCTOSTENBLHON pabOTHI: JOCTYM B ceTh MIHTEpHET, AOCTYI K PEKOMEHIOBaHHON
JuTeparype.

6.IlepeyeHnb pekoMeHyeMOIi JTUTEPATYPbI

OcHoBHas 1uTeparypa

1. ®unayeB A.M., Tayokun U.U., TpumenkoB M.A. TBeprorenbHas (GOTOIEKTPOHUKA: (POTOIUOBI.
M., U3x. “Pusmarkaura ”, 20111

2. Poranbckuii A. Undpaxpacusie gerextopsl. [lon pea. Boitnexosckoro A.B.: Ilepesog ¢
anrmuiickoro. HoBocubupcek, M3n.“Hayka”, 2003r.

3. 'Kpémep. KBazuanekrpuueckoe nose u pa3psiBbl 30H. OOydeHHEe 37IEKTPOHOB HOBBIM (POKycam
(HoGeneBckast nexmust). Yernexu Gpundeckux Hayk, T.172, Ne9, 2002, ¢.1087-1101; Andepos XK.H.
JIBOWHBIE TETEPOCTPYKTYPhI: KOHLIECTIHS U IPUMEHEHHS B (PU3HKE, IEKTPOHUKE U TEXHOJIOTHH
(HoGeneBckast nexmust). Yenexu Gpu3andeckux Hayk, T.172, Ne9, 2002, ¢.1068-1086

4. Ilonomapenko B.I1., ®unaues A.M. UndpakpacHast TeXHUKA U 3IEKTpOHHAs onTHKa. CTaHOBJIEHHE
Hay4yHbIX Hanpasieruil. M., Uzn. “@usmarkuaura”, 2006r.

JomnonHurensHas aureparypa



1. ®oronpuemuuku Buaumoro u MK nuanazonos. Ilox pen. P./Ixx.Kueca: [lepeBox ¢ anmmiickoro. M.,

Hzna. “Panuo u cBa3p”, 19851
2. Cradeen B./. HauanbHble STanbl cTaHOBICHHS MOTYITPOBOAHIKOBOM dMekTpoHukd B CCCP (K

60-eturo oTKphITUA Tparsuctopa). OTII, 44, Ne5, 2010, ¢.577-583

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

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

MYJIETUMEIUUHBIE TEXHOJIOTHHU, BKJIIOYAs I€MOHCTPALIUIO TPE3CHTALUIA.
9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOXYJIs1)

1) mocemieHne Bcex JIEKUUNH U CEMUHAPOB, MIPEIYyCMOTPEHHBIX YU€OHBIM IUIAHOM; BEJCHUE KOHCIICKTOB
3aHATHUH; aKTUBHOE Y4aCTHE B 00CYXICHUH JIEKIIUH U CEMUHAPOB;

2) BayKHO AOOUTHCS MOHMMAHUSI U3y4aeMOro MaTepuana, a He MeXaHHYeCKoro ero 3anomuHanus. [lpu
3aTPYIHEHUU W3Y4YEeHUS OTAEIBbHBIX TEM, BOIPOCOB, ClexyeT oOpamarbcs 3a KOHCYNbTalMeH K
MIPENOAABATENIO Ha JIGKIIMH WU K JOKJIAJYUKY Ha CEMUHAape.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®Du3uKa NepCIeKTUBHBIX TEXHOJIOTUI: 3JICKTPOHMKA U KBAHTOBBIC TEXHOJIOTUU
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa QU3NIECKON AMEKTPOHUKU

Kypc: 4

kBaTuuKkanus: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

Pa3paborunk: B.II. [Tonomapenko, a-p ¢us.-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-1.3 PaccmarpuBaeT pa3nuyHbIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

VYK-1.1 Ananusupyet 3aaady, BeIIEIASA 3TANbl €€ PEIICHHUS,
JIEHCTBUS IO PELIEHUIO 3a1a4U

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

IIOHATUSAMU,

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEeIMETHOM 001acTH) U (MIIN) TEOPETUIECCKHUE
(aHaTMTHYECKHUE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

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

[IK-1.8 Brnameer HaBbIKamMu pabOTHI C COBPEMEHHBIMU
SI3BIKAMHU [IPOTPAMMHPOBAHUS M TPOTPAMMHBIMU TTaKETaMHU
ISl HAYYHBIX PacueToB

2. Iloka3areim OLleHUBAHUS KOMIIEeTeHITHH

B pe3YJIbTATC HU3YUCHUA AUCHUILIAHBI «MGTOI[LI HOPUKIIAIHOTO (1)I/I3I/ILICCKOFO aHaJIn3a» O6y"IaIOH_II/II\/’IC$I
JOJIKCH:

3HATh:
- OCHOBHBIC TIOAXOJbl K CO3JAaHHUIO COBPEMEHHBIX KBAaHTOBBIX (DOTOCEHCOPHBIX YCTPOMCTB H
METOJIOJIOTHIO pa3paboTOK B 3TOM 00macTy;
- COBPEMEHHBI ypOBEHb Pa3pabOTOK B ITOM 00JIaCTH HAYKU M TEXHHUKH;
- OCHOBHBIC O0JACTH NMPUMEHEHHS KBAHTOBBIX (DOTOCEHCOPHBIX YCTPOICTB B Pa3IMYHBIX OTPACIAX
HayKH U TEXHUKH;
- BKJIaJI OCHOBHBIX OTEUECTBEHHBIX U MHOCTPAHHBIX Pa3pabOTUMKOB B pelIeHHE MPOOJIeM KBAHTOBOU
(hOTOCEHCOPUKH.

yMeThb:
- BBIOpATh ONTHMAIBHYIO CTPYKTYpY MOCTpOSHHsI (POTOHHON MaTpPHUIBI U CIIPOTHO3UPOBATH €€ 0a30BbIC
apameTpsbl;
- BBIOpaTh ONTHMAJIBHBIA MaTepHal Ui TOCTPOCHUS (POTOHHOW MaTpPUIIHI;
- HaliTH TpeOyeMblil MaTepral B JUTEPATypHBIX UICTOYHUKAX M JPYTHX 0a3ax JaHHbIX.

BJIA/1eTh:
- OCHOBHBIMH TEOPETHYECKHMMH IIOAXOJAaMH K HPOEKTUPOBAHUIO KBAaHTOBBIX (POTOCEHCOPHBIX
YCTPOMCTB;
- HaBbIKAMU IPUMEHEHHs 0a30BBIX 3HAHUM TEOPUM M METOAOB MAaTEeMaTHYECKHX U (PU3NYECKUX
UCCIe0BaHUN TTPH (PU3NIECKOM NMPOSKTHPOBAHUU KBAHTOBBIX (DOTOCEHCOPHBIX YCTPOUCTB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C 1enbl0 KOHTPOJS OCBOSHHUS O0ydYaromUMUCS Y4eOHOTO Marepuana MPOBOIUTCS YCTHBIA OMPOC B
HayaJie 3aHsATHs 110 TEME MIPOIUION JICKIIUU UM B KOHLE 3aHITHUS 110 IPOMJEHHOMN TEME.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

1. OCHOBHBIC BUIbI B3aUMOACUCTBUS SJICKTPOMATHUTHOTO H3JTYUYCHHUS C BEIICCTBOM.

2. [IpoxoxaeHue U3ydeHus yepes 3eMHyr0 atMocdepy. OKHa «IPO3PAYHOCTH.

3. Ompenenenrie (OTOHHOTO CEHCOPA.

4. TTpUHIUTIBI CO3/IaHKSI TBEPJOTEIIBHBIX ¥ BAKYYMHBIX CEHCOPOB. DOTOHHBIE JIByMEPHBIC MATPHIIBI.
5. TMoaxomabl K GOPMUPOBAHHUIO TPEOOBAHMI K XapaKTEPUCTHKAM ()OTOUYBCTBUTEIILHBIX MATCPUAIIOR.

6. OZHOKOMIIOHEHTHbIE, OMHApHBIC, TPOMHbIE M MHOTOKOMIIOHEHTHBIC MaTe€pHalbl U COCTUHCHHS.
Wurepnionsmuonnsie cxembl. PadoTsl [opronoBoii H.A. u I.Benbkepa.



7. TBepable pacTBOPHI TEUIYPUAOB KaIAMUSI-PTYTH M apCEHUAOB raJUIMs-UHAUA. 30HHAs CTPYKTypa U
OCHOBHBIE CBOKCTBAa. OCHOBOMOIOKHUKY HAIPaBIICHUSL.

8. AHTUMOHUK MHAMS. 30HHAs CTPYKTYpa U OCHOBHBIE CBOHCTBA. OCHOBOIOJIIOKHUKY HAIIPABICHHUS.
9. ®oTonnoas! (roMornepexol, reTepoCTPYKTypa, JaBUHHBIE CTPYKTYPbI, 0apbepsl LLloTTkH).
10. KBanroBopasmepHsie cTpykTypsl (QWIP, KaHTOBbIE HUTH U TOUKH)

11. CucremMa OCHOBHBIX XapaKTEPUCTHK (OOHApYyXHTEIbHAsE CIIOCOOHOCTH, MOPOTrOBas MOIIHOCTb,
OBICTpOJICHiCTBIE)

12. MupoBoii peiHOK (poTOHHBIX MaTpull. OCHOBHBIE JJOCTHKEHUS (OOHOBIISIETCS €3KETOJHO).

Kpurepun onennBanus
10 6amtoB — (ITIPEBOCXOHO):
*  CHUCTEMaTU3UPOBaHHbBIC, IIyOOKHE M MOJHBIE 3HAHUS IO BCEM pasjenaM y4eOHOIl mporpammsbl, a
TaKKe 110 OCHOBHBIM BOITPOCAM, BBIXOSIINM 32 €€ MPEeibl;
. TOYHOE HCIOJb30BAHWE HAYYHOM TEPMHUHOJIOTUM (B TOM YHWCIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTUYECKU I'PAMOTHOE, JIOIMUECKU IIPAaBUIIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  Oe3ymnpedHoe BIAJCHHEC HHCTPYMEHTapHeM Y4eOHOW IWCIUILTUHBI, yMEHHE ero 3(pQPeKTHBHO
HCIOJIBb30BaTh B MIOCTAHOBKE M PEILICHUH HAyYHBIX U MPO(PECCHOHANBHBIX 3a1a4;
. BBIP2KEHHAs! CIIOCOOHOCTh CaMOCTOSITENIbHO M TBOPUYECKHM peIIaTh CJIOKHBIE HpoOIeMbl B
HECTaHIAPTHOW CUTYyalUu;
*  TIOJHOE W IIIyOOKOE yCBOEHHE OCHOBHOW M JOTMOJHHUTENBHON IUTEparypbl, PEKOMEHJIOBAaHHOMN
y4eOHOI mpoTrpaMMOi TUCITUTUINHEI;
* yMEHHE OPHUEHTHPOBATHCS B TEOPHAX, KOHLEHIMIX U HANPaBICHUIX 0 U3y4aeMOW AMCLUUIUINHE U
JlaBaTh UM KPUTUUYECKYIO OLIEHKY, UCII0JIb30BaTh HAYUHbIE JOCTHKEHUSI JPYTUX JUCLUIUINH;
*  TBOpYECKas CaMOCTOSTEIbHAs paboTa Ha NPAKTUYECKUX, JTa0OPATOPHBIX 3aHATHIX, AKTUBHOE
y4acTHe B IPYNIIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbl HCIIOTHEHHS 33 JaHHMA.
9 6amnoB — (OTJIMYHO):
* CcHCTEMaTU3MPOBAHHbBIEC, ITTYOOKHE U MOJIHBIC 3HAHUS 110 BCEM pa3zieiaM yueOHOH MporpaMmbl;
. TOYHOE HCIIOJb30BAHWE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCJIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU IPAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  BJIAJICHUE MHCTPYMEHTapueM y4eOHOH NUCLUIUIMHBI, yMEHHE ero 3(QQEKTUBHO HCIIOIb30BaTh B
MOCTAHOBKE M PEIICHUH HAyYHBIX M MPO(PECCHOHANBHBIX 3a1a4;
*  CHOCOOHOCTH CAMOCTOSATEIBHO M TBOPUYECKH peEIIaTh CIOKHBIE MpoOIeMbl B HECTaHIAPTHOM
CUTyalud B paMKax Y4eOHOW MporpamMmbl, IOJIHOE YCBOCHHE OCHOBHOW U JIOMOJHU "TEIbHOU
JUTEpaTypbl, PEKOMEHI0BAaHHON Y4eOHOW POTrpaMMO TUCTIUITITHEI;
*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOMU
JUCLHUIUTMHE U JaBaTh UM KPUTHUECKYIO OLEHKY;
*  caMOCTOsTENbHass padoTa Ha MPAaKTUYECKHX, JaOOpaTOPHBIX 3aHITHUAX, TBOPUECKOE y4yacTHE B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHb KYJIBTYphl HCIIOJTHEHHS 3aJaHuUi.
8 6amnoB — (IIOUYTU OTIIMYHO):

* CHCTEMaTHU3UPOBAaHHbIE, NNIyOOKHE U IOJIHBIE 3HAHUS 110 BCEM IOCTABJIEHHBIM BOIIPOCaM B 00beMe
y4eOHON MpOrpaMMel;

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

* BIAJICHHE 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,

* yMEHHE OPHEHTUPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMLUSIX M HAMPABICHUAX MO H3Y4aeMOU
JUCLMIUIMHE W JaBaTh UM KPUTHYECKYIO OLIEHKY C IO3ULUI rocydapCTBEHHOH wuieoioruu (o
JUCHUTUTMHAM COLUAIbHO-TYMaHUTAPHOTO LIKKJIA);

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

7 6annos — (OYEHb XOPOILLO):

* CHUCTEMaTU3UPOBAHHbIC, NTyOOKHE M MOTHBIE 3HAHUS 110 BCEM pa3zieliaM yueOHOM MporpaMmel;



* HCII0JIb30BAaHKUE HAyYHOM TEPMUHOJIOIMHM (B TOM YMCJIE HA HHOCTPAHHOM SI3bIKE), IUHIBUCTUYECKU U
JIOTUYECKH MPAaBUIILHOE U3JIOKEHHE OTBETA Ha BONPOCH], YMEHHE AeNaTh 000CHOBAaHHBIC BHIBOJBL;

* 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;

*  yYMEHHE OpPHUEHTUPOBAThCS B OCHOBHBIX TEOPHSX, KOHLEMIMAX M HANpPaBICHUAX IO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;

*  camocTosTenbHas padoTa Ha MPAKTHUECKUX, JaOOPAaTOPHBIX 3aHATHAX, y4acTHE B TPYyIMIIOBBIX
00CYXIICHUSX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJHEHUS 3aaHUH.

6 6ayoB — (XOPOILO):

* JIOCTaTOYHO MOJHbIE U CUCTEMAaTU3UPOBaHHBIC 3HAHUSI B 00beMe yueOHOH MporpaMmbl;

*  HCIOJIb30BaHHE HEOOXOAMMOHN HAayYHOW TEPMHUHOJIOIHWH, CTHIMCTUYECKH T'PAaMOTHOE, JIOTHYECKH
MPaBUIILHOE M3JI0KEHUE OTBETA Ha BONIPOCHI, YMEHHUE JieNlaTh 000CHOBaHHBIE BHIBOIBI;

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

* YCBOCHHME OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBAaHHOW y4eOHOM MPOrpaMMON AUCIUIIINHBL

*  YMEHHE OPHUEHTHPOBAThCS B 0A30BBIX TEOPHUAX, KOHUECHIMAX M HANPABICHUSAX IO H3Y4aeMOM
IUCIMIIMHE M JaBaTh WM CPaBHUTEIBHYIO OIICHKY; AaKTHUBHAas CaMOCTOsTeNbHas pabora Ha
MPAaKTUYECKUX, JIAOOPATOPHBIX 3aHATHSX, MEPUOJUYECKOE y4YacTHE B TPYNIOBHIX OOCYKACHUSX,
BBICOKHI YPOBEHB KYJIBTYPHI UCIIOJIHEHUS 3aJaHUM.

5 6annos — (ITOYTU XOPOULIO):

* JIOCTaTOo4YHbIC 3HAHHUA B 00beMe YUeOHOM MPOTrpaMMBbl;

*  HCIOJb30BaHUE HAYYHOH TEPMHUHOJIOTMH, CTWJIMCTUYECKH I'PaMOTHOE, JIOTMUYECKU IIPaBUIIBHOE
W3JI0KEHUE OTBETA HA BOIIPOCHI, YMEHHUE JEJIaTh BHIBODI;

*  BIQJCHUE WHCTPYMEHTapueM y4eOHOH IMCLUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
y4eOHBIX U IPOPECCHOHAIBHBIX 3a/1a4;

* CII0OCOOHOCTH CAMOCTOSITENILHO MPUMEHSTH THITOBBIE PELICHUS B paMKaxX y4eOHOM MPOrpaMMBl;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MpOrpaMMON JTUCITUTUTHHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSX, KOHIEMUIUSAX M HANpaBICHUSAX MO H3ydaeMOi
JUCLUUIUTMHE U JaBaTh UM CPaBHUTEIbHYIO OLEHKY;

*  caMocTOsiTeNbHasE paboTa Ha MPAKTHYECKUX, JIAOOPATOPHBIX 3aHATHSX, Y4acTUE B TPYNIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHUS 33/1aHHH.

4 6amta — (YAOBJIETBOPUTEJIBHO), 3AYTEHO:

* JIOCTaTOYHbIM 00bEM 3HaHHI B paMKax 00pa30BaTeIbHOTO CTaHIapTa;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTUHBL

*  HUCIOJIb30BaHUE HAYYHOM TEPMHUHOJIOTMH, CTHIMCTUYECKOE U JIOTMUECKOE H3JI0KEHUE OTBETAa Ha
BOTIPOCHI, YMEHHE JEJaTh BBIBOABI 0€3 CYIIECTBEHHBIX OMINOOK;

*  BIQJCHUE WHCTPYMEHTapueM y4eOHOH IMCLMUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
CTaHAAPTHBIX (TUIIOBBIX) 3a71a4;

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

*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOM
JUCLUIUIMHE U 1aBaTh UM OLICHKY;

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

3 6anna — (HEYAOBJIETBOPUTEJIBHO), HE3AYTEHO:

* HEIOCTATOYHO IOJIHBIN 00BbEM 3HAHMI B paMKax 00pa30BaTeNIbHOTO CTAHIAPTA;

* 3HAHWE YaCTH OCHOBHOH JINTEPATypPhl, PEKOMEHIOBAHHON Y4eOHOMH MPOrpaMMOi TUCIUILTHHB;

*  HCIOJb30BaHUE HAYYHOH TEPMHHOJIOTUH, M3JIOKEHHE OTBETAa Ha BOIPOCH! C CYLIECTBEHHBIMU
JIUHTBUCTHUYECKUMH U JIOTHYECKUMH OLIHOKaAMU;

*  cnaboe BiaJeHHE HHCTPYMEHTApHEM Y4YeOHOW IMCLUIUIMHBI, HEKOMIIETEHTHOCTh B PELICHUHU
CTaHAAPTHBIX (TUIIOBBIX) 3a7a4;

*  HEyMEHUE OPHUEHTHPOBATHCS B OCHOBHBIX TEOPUAX, KOHLENLMSAX M HAIpPaBICHUAX H3ydaeMOU
JVCIUIUIAHBL;

* MACCHBHOCTH Ha MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATUAX, HU3KUI YPOBEHDb KYJIBTYPhl UCTIONHEHUS
3a/laHUN.



2 6amta — (HEYIOBJIETBOPUTEJIBHO):
* (parmenTapHbIC 3HaHUS B paMKax 00pa30BaTeIbHOTO CTAH/IAPTa;

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

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

* TACCHBHOCTh Ha MPAKTUYECKUX U JIA0OPATOPHBIX 3aHATHUSAX, HU3KHI YPOBEHb KYJIBTYPhlI UCTIOTHEHUS
3aIaHUH.

1 6amt — (HEYIOBJIETBOPUTEJILHO):

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

5. MeTonuueckne MaTepuasbl, onpeaeasionie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

[Ipu nposenenun auddepeHurpoBaHHOro 3auera oOydaromemycsi npepocraBmsercs 60 MUHYT Ha
noarotoBky. Onpoc obyuaromerocs Mo OMiIeTy He JOIDKEH MPEBbINIATh JBYX aCTPOHOMUYECKHUX YacoB
B YCTHOM U (WMJIM) TUCbMEHHOU (opMe.



