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: BBC,E[GHI/IG B CBCPXIIPOBOAUMOCTD U CBCPXIPOBOAHUKOBYIO 3JICKTPOHUKY
0 HANIPaBJICHUIO: HpI/IKHaI[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
Kageapa MEeKTPOHUKU

Kypc: 4

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnuddepeHunpoBaHHbIi 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 cocraBui: B.H. I'y6ankoB, a-p ¢usz.-mar. Hayk, npodeccop

[Iporpamma obcyxneHa Ha 3aceqanuu Kadenpsl aiekrponnku 29.05.2020



AHHOTANMA

Kypc "BBemenue B CBEpXIpPOBOAMMOCTb M CBEPXIPOBOAHUKOBYIO JIEKTPOHHUKY' TMpedycMaTpUBaeT
(dbopMHpOBaHHE y CTYOCHTOB 0a3bl 3HAaHMH MO OCHOBaM CBEPXIIPOBOAUMOCTHM W BONpOCaM  aHalu3a,
(bYHKIIMOHMPOBAHHUS M pacdyeTa yCTPOHCTB CBEPXIIPOBOIHUKOBOM IEKTPOHUKU.

3amaun Kypca:

® O3HAKOMJICHHUE  CTYACHTOB C (I)I/I3I/I‘IeCKI/IMI/I OCHOBaMH  fBJICHHUSA  CBCPXIIPOBOAMMOCTH U
CBerHpOBOHHHKOBOﬁ QJICKTPOHUKU;

¢ JaTb CTyACHTaM 3HAHUS B 00acTu HanboJIee BaKHBIX MPaKTUICCKUX HpI/IJIO)KGHI/Iﬁ B HAYKC, TCXHUKC U
TCXHOJIOTUAX,

® IPUBUTH CTYACHTAM HAaBBIKW K Ppa3BUTHIO HOBBIX IIOAXOAOB K IIOCTAHOBKE M PCIICHUIO 3adad
(bYH,I[aMeHTaJ'ILHOFO " IPUKIIAIHOTO 3HAYCHUH.

Ilo pe3ysibTaTaM OCBOCHHA KypCa CTYACHT NOJIKCH 3HATh!:

* PUPOIY SIBJICHHUSI CBEPXIIPOBOAUMOCTH U (U3NUYECKHE MPOLECCHl U OCHOBOMOIAraroIne 3aKOHOMEPHOCTH
3JIEMEHTOB U YCTPOMCTB CBEPXITPOBOJHUKOBOM 3JIEKTPOHUKH.

OcHOBHOE cofepxaHHue Kypca U3JI0OKEHO B CIEAYIOIIUX pa3aesax:

1. Brenenne. OOHapyKeHUE U UCCIEAOBAHNE SIBJICHUS CBEPXIIPOBOJUMOCTH

2. OCHOBHBIE IKCIIEPUMEHTANIbHBIE (DAKTBI — XapaKTEPUCTUKU CBEPXIIPOBOJUMOCTH
3. [IpoHUKHOBEHHE MAarHUTHOTO MO B CBEPXIIPOBOIHUK. YpaBHEeHUs JIOHIOHOB

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

* (dopMHupOBaHUE Y CTYACHTOB 0a3bl 3HAHHUH 110 OCHOBAM CBEPXIIPOBOAMMOCTH M BOIPOCAM aHAJN3a,
(YHKIMOHMPOBAHUS U pacdeTa yCTPOHUCTB CBEPXIIPOBOJHUKOBON NIEKTPOHHUKH.

33]13‘[1/[ JAUCHUIIINHBI

. O3HAaKOMJICHHE CTYICHTOB C ()MU3UYECKUMH OCHOBAaMH SIBJICHUS CBEPXIPOBOIUMOCTH H
CBEPXIIPOBOIHUKOBOI JIEKTPOHUKHY;

* J1aTh CTyAEHTaM 3HaHUA B 001aCTH HanOoJIee BaXKHBIX MPAKTUYECKUX NMPUIOKEHUH B HayKe, TEXHUKE
U TEXHOJIOTHSAX;

* TPUBUTH CTYAEHTaM HAaBBIKM K Pa3BUTHIO HOBBIX IOAXOAOB K IIOCTAaHOBKE M PELICHUIO 3ajad
(byHIaMEHTaJIBHOTO U MPUKJIAIHOTO 3HAYEHHUSL.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS] KOMIIETEHIINH

YK-1 CriocobOeH oCyIecTBISTh ITOUCK, VYK-1.1 AnanusupyeT 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
KPUTHUYECKUI aHAN3 U CHHTE3 HHPOpMAInK,  |ACHCTBHSA 110 PENICHUIO 3a/1a41
HOPUMEHATH CUCTEMHBIN MOAX0ox uis pemenns  |VK-1.3 PaccmarpuBaeT pasivyHbIC BapHAHTBI PEIICHUS

MTOCTABJICHHBIX 3a]1a9 3a/1a4d, OIICHUBAET UX NMPEUMYIIECTBA U HEIOCTATKU

[TK-1 CriocoGeH IIaH|upoBaTh U IPOBOINTH IIK-1.1 Bnameer  QyHIaMeHTanbHBIMH  TIOHSTHIMH,
Hay4YHbIC SKCIIEPUMEHTHI (B N30paHHOM 3aKOHAMU M TEOPHUSIMH COBPEMEHHOU (DPU3UKH

npeaMeTHOH obnacty) u (unn) teopetndeckue |[IK-1.4 VYmeer CTpOUTh MareMaTHYECKME MOJECIM LIS
(aHaIMTUYECKHE U UMUTAITMOHHEIC) ONMMCAHMSI W MCCIEAOBaHUA TIPOLECCOB M SABIECHUN B
HCCIICIOBAHUS COOTBETCTBYIOIIUX HAYYHBIX 001aCTAX

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIMHBI 00y4aIOIINecs JOIKHbBI
3HAThb!

* IPUPOLY SBJIEHUS CBEPXIPOBOJUMOCTH U (HU3MYECKHE MPOLECChl U OCHOBOIOJArarolue
3aKOHOMEPHOCTH JJIEMEHTOB U YCTPOHUCTB CBEPXIPOBOJHUKOBOM 3JIEKTPOHUKH.
YMETB:



* CaMOCTOATENIbHO CTAaBUTh M peIlaTh 3aJayd 110 TEOPETUYECKOMY HCCIIEOBAaHHIO OCOOCHHOCTEH
[TOBE/ICHHS YIEMEHTOB U YCTPOKCTB CBEPXIPOBOAHUKOBOM 3JIEKTPOHUKH.

BIAJIETh:
* HaBBIKAMH NIPOBEACHUS IKCIIEPUMEHTAIBHBIX UCCICAOBAaHUHM (PU3NUECKUX MPOLIECCOB B IEMEHTaX U
YCTPOMCTBaX CBEPXIPOBOAHUKOBOU ANEKTPOHUKH.

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

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

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHIM, BKIIIOYas
CaMOCTOSTENIbHYIO padoTy, Jac.

No Tema (pazmen) TUCITUTUTHHEL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
Beenenne. OO6HnapyxeHue u
1 HCCJICIOBAHUE SIBJICHUSA 2 2 2
CBEPXIIPOBOAUMOCTH
) OcHOBHBIE SKCIIEpUMEHTAIIbHBIE (DAKTHI — ) ) )
XapaKTEPUCTUKH CBEPXIIPOBOAUMOCTH
[IpoHuKHOBEHHE MAarHUTHOIO 10O B
CBEPXNPOBOAHUK. YpaBHeHHs JIOHIOHOB
3 2 2 2
4 TepmonuHamMuKa CBEPXITPOBOTHUKOB 2 2 2
Teopuss  T'mnzOypra-Jlanmay.  Jlnuna
5 KorepeHTHOCTH. CBEpXIIPOBOIHUKHU 1-TO 6 6 2

1 2-ro pona

CTpyKkTypa HW30JUPOBAaHHOTO BHXpS B
CBEpXIIpOBOHUKE 2-T0 poxa. IlepBoe u
6 BTOpOE KpuTHueckue mnoisi. CMmemaHHoe 2 2 2
cocTosiHMe.  Pe3ncTMBHOE  COCTOsIHME

OneKTpoH-(QOHOHHOE  B3aMMOJCHCTBUE.

7 Mukpockonuyeckas Teopus 2 2 4
CBEPXIPOBOAUMOCTH

] KBa3uuacTuuHOE€  TyHHENIMpPOBAaHUE B ) ) 4
crpykrypax S-I-N u S-1-S

9 Crnabasi CBepXIIPOBOIUMOCT. 2 2 2
CBepXITpOBOJHUKOBEIC JETEKTOPBI

10 |cnabbIX 2MEKTPOMArHUTHBIX HM3IYy4CHUH, 2 2 2
TeHepaTopbl, YCHIINTENN U CIEKTPOMETPHI

1 CKBU/p1. BricokouyBcTBUTEIBHBIE ) ) )
HU3MEPEHUsl CaObIX MArHUTHBIX MOJICH

12 CBepXITPOBOJHUKOBBIC AJIEMEHTHI TAMSATH ) ) )
U JIOTUKU

13 BricokoTemnieparypHsie ) ’ )
CBEPXIPOBOAHUKU

Hroro yacos 30 30 30

Iloaroroska k sk3aMeHy 0 gac.

Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.




4.2. CopaepxaHue IUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 8 (Becennuit)
1. Brenenue. OOGHapyKeHUE U UCCIEAOBAaHNE SIBJICHUS CBEPXIIPOBOJUMOCTH

Beenenne. Mcropudeckas crpaBka: oOHapy)KEHUE M UCCICJOBAHHE SBJICHUS CBEPXIPOBOAMMOCTH.
Teopernueckne wuccnenoBanus: Teopun Jlongonos, ['mH30ypra-Jlangay-AGpukocosa-l'oprkoBa,
bapauna-Kynepa-1lpuddepa. Makpockonnyeckne kBaHTOBbIC 3()(eKThl (KBAaHTOBaHME MAarHUTHOTO
notoka, 3pdextol Jxozedcona). TyHHeNbHbIE CBEPXIPOBOAHUKOBBIE Tepexoibl. I[Ipakrudeckoe
3HAYCHUE CBEPXIPOBOITUMOCTH: CBEPXITPOBOTHUKOBBIE SIIEKTPOHHBIC ycTpoiicTBa.
BeicokoTemneparypHasi CBepXIPOBOIUMOCTb — IPOOJIEMBI M IEPCTIEKTUBHI.

2. OCHOBHBIE HKCIIEPUMEHTAIBHBIE (DAKTBI — XapaKTEPUCTUKU CBEPXIIPOBOJUMOCTH

OtcyTcTBHE  DJEKTPUYECKOTO  CONPOTHBICHUS  HA  INOCTOSHHOM TOKE B COCTOSIHUH
CBEpPXIIPOBOAUMOCTH. PaspyiieHne CBEepXIpPOBOAMMOCTH MArHUTHBIM IIOJIEeM. BbITankuBaHue
MarauTHoro Tmiotoka (3ddexr MeiiccHepa). Ckauok TEMIOEMKOCTH TpH  TEpexoie B
CBEPXIIPOBOIsIee cocTosiHuE. M3oTonmueckuii apdexT.

3. HpOHI/IKHOBeHI/Ie MAar"aviTHOTIO MMOJIsI B CBCPXIIPOBOJAHUK. ypaBHeHI/ISI .HOHI[OHOB

YpaBHenus JIoHAOHOB. [IpOHMKHOBEHME MAarHUTHOTO IIOJISI B CBEPXIIPOBOIHHK.
I'my6GuHa NpOHUKHOBEHUSI MAarHUTHOTO NOJIs. [IpoMekyTouHOE M CMEIIaHHOE COCTOSTHHE
CBEPXIPOBOJHUKOB.

4. TepmoarHAMUKA CBEPXIIPOBOTHUKOB

TCpMO,Z[I/IHaMI/IKa CBCPXIPOBOAHUKOB. ®a30BbIit nepexon «HOPMAJIBHOC COCTOAHUC —
CBECPXNPOBOAAIICE COCTOAHUC) B OTCYTCTBUC W IIPpU HAJIWIHUU MarduTHOIO IIOJIA. :‘)HTpOHI/IH
CBCPXIPOBOAHUKA. TemIoeMKoCTb. CBO60,I[Ha$I SHCPTIU.

5. Teopus I'mnzOypra-Jlanaay. JInuna xorepearnoctu. CBepXnpoBOAHUKH 1-ro 1 2-TO pona

VYpaBuenus [un30ypra-Jlangay. Jnuna korepentHoctu. Dddekr Onnzoctu (siBeHus B obnactu S-N
rpanuibl). KpuTuueckoe MarHMTHOE IOJI€ TOHKOW IUICHKH. KpuTwueckni TOK TOHKOH IUICHKH.
OO0pa3oBaHue CBEPXIPOBOMSIIMX 3apOIBIIICH BHYTPM MAacCHBHOTO O0pa3lia NpH yMEHBIICHUH
MarHuTHoro mnons. CBepXmpoBomHUKK 1-ro u 2-ro poma. OOpaszoBanue 3apojplliel BOIU3U
MOBEPXHOCTH 00pa3a (MOBEpXHOCTHAS CBEPXIPOBOAUMOCTD).

6. CprKTypa HU30JIMPOBAHHOTI'O BUXPs B CBEPXIIPOBOJHUKE 2-T0 ponaa. HepBoe " BTOPOC KPUTUUYCCKUC
mojss. CMeIIaHHOE COCTOSIHHE. Pe3uCcTHBHOE COCTOSHUE

CTpyKTypa U30IMPOBAHHOTO BUXPS B CBEPXIPOBOIHMKE 2-T0 poaa. IlepBoe u Bropoe KpUTHUECKHE
nonsi. CMmemaHHoe cocTosiHMe. JMHamMMKa CMEIaHHOTO COCTOSHHSI P YBEITMUYEHUH MAarHUTHOTO
nonsa ot Hel mo He2. Kputnueckuii Tok B CBEpXNpPOBOAHHKAX. 2-To poxaa. BzaummonelictBue
BUXpeH C LEHTpaMH NHMHHUHTA. Pe3ucTHBHOE COCTOSHHE.

7. BHGKTpOH-(bOHOHHOC B3aHMO£[eI>iCTBPI€. MI/IKpOCKOHI/I‘IGCKaH TCOpHA CBCPXIIPOBOANUMOCTH

Mukpockonuyeckasi Teopusi — CBEPXIPOBOAMMOCTH.  DJIEKTPOH-(OHOHHOE  B3aWMOJEHCTBHE.
OCHOBHOE  COCTOSIHUE  CBEPXIIPOBOJHUKA. Crektp AIIEKTPOHHBIX BO30YXXICHUH B
CBEPXIIPOBOIHUKE. DHEPreTHYeCcKas 1. 3aBUCUMOCTb S3HEPTETUUECKOM 11EIHN OT TEMIIEpPaTyphl.



8. KBasnuactnuHoe TyHHenupoBanue B cTpykrypax S-I-N u S-1-S

KBasnuactuunoe TYHHEJIMPOBAaHHE B  CTPYKTypax CBEPXIIPOBOAHUK-H30JIATOP-HOPMAJIbHBIN
MeTai (S-I-N) 1 cBEpXIpOBOAHUK-U30JSITOP-CBEPXIPOBOAHUK (S-1-S).

9. Cnabast cCBepXNIpOBOIUMOCTb.
Cna0as cBepxnpoBonumocTtb. I ¢ekts! xo3edcona.

10. CBepXIpOBOIHHUKOBBIE JETEKTOPHI CHAObIX 3JIEKTPOMArHUTHBIX H3IIyYEHHUH, TeHEepaTophl,
YCHJIUTENIU U CIEKTPOMETPBI

CBepXITPOBOJTHUKOBBIE JICTEKTOPHI CIIA0BbIX DIEKTPOMAarHUTHBIX W3IYyYCHHH, TEHEeparopel U
ycunmrenu. JtanoH Bombra ¢ ucmonb3oBanuem dddekra Jxosedcona.
CreKTpoCKOHs ANEKTPOMArHUTHOTO U3ITydeHHs Ha ocHoBe dddekra [[xo3zedcoHa.

11. CKBH/p1. BeicokouyBCTBUTENBHBIE H3MEPEHHSI Ca0bIX MATHUTHBIX MOJIEH

KBantoBanne MarautHOro moroka. CBepxmpoBojsmiue kBaHToBble nHTEepdepomeTprl (CKBUIwI).
BbICOKOUYBCTBUTENBHBIEC H3MEPEHHSI C1a0bIX MATHUTHBIX TIOJICH.

12. CBepXNmpOBOJHUKOBHIE JIEMEHTHI TAMSTH U JIOTUKH

CBCpXHpOBOZ[HI/IKOBLIe 9JIEMEHThI TaMITH W JOTUKH. OCHOBHBIC BUAbI, MCTOAbI H3TOTOBJICHUA,
MNPUMCHCHUC.

13. BeicokoTeMIiepaTypHBIE CBEPXIIPOBOIHUKH
Hcnonp3oBaHne BBICOKOTEMITEPATypPHBIX CBEPXIIPOBOJHHUKOB B CBEPXIIPOBOAHHKOBOM NEKTPOHUKE.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOMMO AJIsl OCYIIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

J0CKa, MapKepbl, KOMITBIOTEP U MYJIbTUMEAUNHHOE 000pynoBaHUE (IIPOEKTOD).
6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa

1. HImunt B. B. Beenenne B ¢huznky cBepXmpoBoJHUKOB. - Mocksa: MITHMO, 2000
2. bapone A., ITarepuo Ix. Dddext Jxo3edcona: pusnka u npumenenus. - Mocksa: MUP, 1984

JomnonHurenbpHas auTeparypa

1. Humentok FO. Y. ®dusnueckrie 0CHOBBIE CBEPXIPOBOJUMOCTH: YIeOHOE ITOCO0Ue 10 Kypcy o0mei
¢uznkun MOTU - 2-e uzn. ucnp. u gom. - M.: MOTH, 2003

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

1. http://www.chair.lpi.ru/rus/lect/alien-2.html.
2. http://perst.isssph.kiae.ru/Inform/VIP/arhiv/vip/vip_e.htm.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 oldecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)



MYJIBTUMEIUNHBIE TEXHOJIOTHH, BKIIIOYAs IEMOHCTPALIUIO MPE3EHTALINUN.
9. MeTogu4yeckue yKkazaHus /151 00y4aI0IMXCS M0 0CBOEHUIO TMCIUIJIMHBI (MOXYJIsl)

1) mocerenue Bcex JEKUUI 1 CEMUHAPOB, MIPETYCMOTPEHHbIX y4eOHBIM IJIAHOM; BEAEHHE KOHCIIEKTOB

3aHATUH; aKTUBHOE y4acTHe B 00CYXACHUH JIEKUUI U CEMUHAPOB
2) Ba)XHO AOOUTHCS MOHMMAHMS M3y4aeMOIo MaTepHaja, a He MEXaHHYECKOro ero 3anoMuHaHus. [Ipu
3aTPyOHEHUM W3YYEHUS! OTICNIBHBIX TEM, BOIPOCOB, CIENyeT OOpaiiaThCsi 3a KOHCYJIbTalKMed K

MpernoAaBaTesio Ha JISKIINH W K JOKJIAJ4YUKy Ha CEeMUHape.



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 MEeKTPOHUKU

Kypc: 4

KBAJM(PUKAIMA: OaxanaBp

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

Pa3paborunk: B.H. I'y6ankoB, n-p gus.-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 pesyinbrare wu3ydeHus AUCLHUILIUHBI
3NIEKTPOHUKY» 00YyUarOUIUICs JOKEH:

«BBenenue B CBEPXIPOBOAMMOCTb U CBEPXIIPOBOIHUKOBYIO

3HATh:
* TpUPONY SIBJICHUS CBEPXIPOBOJUMOCTH U (PHU3MYECKHE MPOLECCHI
3aKOHOMEPHOCTH IEMEHTOB U yCTPOICTB CBEPXIPOBOIHUKOBOH IEKTPOHUKH.
yMeThb:

n OCHOBOIIOJAraromue

* CaMOCTOSITENILHO CTaBHTh W pEIlaTh 3aJa4d IO TEOPETUYECKOMY HCCIEOBAHUIO OCOOCHHOCTEH
MOBEJICHUA PJIEMEHTOB U YCTPOUCTB CBEPXIPOBOIHUKOBON AIEKTPOHUKHU.
BJIaJeTh:

* HaBBIKAMH NIPOBEACHUS IKCIIEPUMEHTAIBHBIX UCCICAOBAaHUHA (PU3NUECKUX MPOLIECCOB B IEMEHTaX U
YCTPOMCTBAX CBEPXIPOBOAHUKOBOU ANEKTPOHUKH.

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

C 1menpl0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Y4eOHOro Marepuaina MPOBOAWUTCS YCTHBIH ONpOC B
HayaJje 3aHATUSA 110 TeME IPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUS IO IPOUIEHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

Bonpocs! anst moarotoBku k audd. 3adery:

1. Pa3pymienue cBepXnpoBOANMOCTH MAarHUTHBIM IIOJIEM B CBEPXIPOBOAHUKAX 1-T0 U 2-r0 poxa.
2. Pe3ucTuBHOE COCTOAHME B CBEPXIIPOBOAHHUKAX 2-TO POAA.

3. Tynnenbuble 2¢dekTsl B cTpykTypax S-I-N, S-1-S.

4. B dyeM mposBIISeTCS pa3iMiuMe CBOKWCTB JK03e(COHOBCKMX mepexonoB Tuma S-I-S u S-c-S (c
HENOCPEICTBEHHOM MPOBOIUMOCTBIO)?

5. IIupoKOIMONIOCHBIE W YacCTOTHO-CEJICKTUBHBIC IPUEMHHUKH OSIICKTPOMArHUTHOTO W3JIyYeHHsS Ha
OCHOBE CJIa00CBSI3aHHBIX CBEPXIPOBOIHUKOB.

6. Uem ompenernsieTcs BEpXHHUM YacTOTHBINA TIpefiell JK03e()COHOBCKOM T'eHepaluy B CIa00CBSI3aHHBIX
CBEPXIPOBOAHUKAX?

Kpurepuu onieHuBanus
10 6amnos — (IIPEBOCXO/JHO):
*  CHUCTEMaTU3UpPOBaHHbBIC, IIYOOKHE W TOJHBIC 3HAHUS 10 BCEM pasjeiiaM y4eOHOI mporpamMmebl, a
TAKKe 110 OCHOBHBIM BOIPOCAM, BBIXOMSIIUM 32 €€ MPEICIIbI;
. TOYHOE MCIOJNB30BAaHUE HAYYHOH TEPMHUHOJOTUM (B TOM 4YHCJIE HAa WHOCTPAHHOM SI3bIKE),
CTHJIMCTHYECKH I'PAaMOTHOE, JIOTUYECKH MPABHIBHOE N3JIOKEHNE OTBETA Ha BOIPOCHI;
*  0Oe3ynpeyHOe BIIAJICHUE WHCTPYMEHTApHEM Y4YeOHOW IUCHUIUIUHBI, YMEHHE ero 3((PEeKTHBHO
UCIIOJIb30BaTh B IOCTAHOBKE M PEIICHUU HAy4YHBIX U MPO(ECcCHOHAIBHBIX 3a/1a4;



. BBIPKCHHAs! CIOCOOHOCTh CAMOCTOATEILHO M TBOPYECKM pEILIaTh CIIOXKHbBIE NPOOJIeMbI B
HECTaHJapTHOH CUTYyalllH;

*  TOJHOE M DIIyOOKOE yCBOEHHE OCHOBHOM M JONOJHHUTENBHON JUTEparyphl, PEKOMEHJOBAaHHOMN
y4eOHON MPOrpaMMOi TUCTIMITIINHEI;

* YMEHHUE OPUEHTHPOBATHCS B TEOPUAX, KOHLENIMIX U HallpaBIEHUAX 10 U3y4aeMOM AMCLUIUIMHE U
JaBaTh UM KPUTHYECKYIO OLIEHKY, HCIIOJIb30BATh HAYYHBIE JOCTHKEHMS IPYTUX JUCIUILINH;

*  TBOpYECKas CaMOCTOATENIbHAs PabOTa Ha NPAKTUUYECKHX, JIAOOPATOPHBIX 3aHATUSAX, AKTUBHOE
ydacTue B IPYIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYpbl HCIIOTHEHHS 3aJaHuil.

9 6amto — (OTJIMYHO):

* CHUCTEMaTU3UPOBAHHbIC, NTyOOKHE U MOITHBIE 3HAHMS 110 BCEM pa3zieiaM yueOHOM mporpaMmel;

. TOYHOE MHCIIOJIb30BAHUE HAy4YHOM TEPMHHOJIOTUM (B TOM YHCJIE Ha HMHOCTPAaHHOM S3BIKE),
CTWJINCTUYECKH IPaMOTHOE, JIOTHUECKH MPABUIIbHOE U3JI0KEHUE OTBETA Ha BOIPOCHI;

*  BIAJCHUE MHCTPYMEHTApUEM Y4YeOHOW IMCLUIUIMHBL, yMEHUE ero 3((EeKTUBHO HCIOJIB30BaTh B
MOCTAHOBKE U PEIIEHUH HAYYHBIX U NPO(eCcCHOHATBHBIX 33/1a4;

*  CIOCOOHOCTb CAaMOCTOSITENIFHO M TBOPUYECKH peEIIaTh CIOXKHBIE MPOOJIIEMBbl B HECTaHAAPTHOM
CUTyallul B paMKax Yy4eOHOM Nporpammbl, IOJHOE YCBOCHHE OCHOBHOW M JONOJHU "TEIbHOM
JUTEPaTyphl, PEKOMEHA0BAaHHON Y4eOHON MpOrpaMMOil TUCIUIIIINHEI;

*  yYMEHHE OpPHUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMIMAX M HANpPaBICHUAX IO H3y4acMOU
JUCLUIUIMHE U 1aBaTh UM KPUTHYECKYIO OLEHKY;

*  caMocTofATeNbHas paboTa Ha MPAKTHYECKHX, JJAOOPAaTOPHBIX 3aHATUSAX, TBOPUECKOE ydacThE B
IPYNIIOBBIX 00CYKICHUSAX, BHICOKUH YPOBEHB KYJIBTYPbI HCIIOJTHEHHS 33 JaHHMH.

8 6amnoB — (IIOUYTHU OTIIMYHO):

* CHCTEMaTU3WPOBaHHbBIC, IyOOKHE M IOJHBIC 3HAHMS [0 BCEM IOCTABJICHHBIM BOIpOcaM B 00beMe
y4eOHOH MPOrpaMMbl;

*  HCIOJb30BaHUE HAYYHOH TEPMHUHOJIOTMH, CTWJIMCTUYECKH I'PaMOTHOE, JIOTMUYECKU IIPaBUIIBHOE
W3JI0KEHUE OTBETA Ha BOIIPOCHI, YMEHHUE JeJIaTh 000CHOBaHHBIC BHIBOJIBL;

* BJIAJICHUE MHCTPYMEHTApHEM YUeOHOU IUCHUILIMHBI (METOIAMHU KOMIUIEKCHOTO aHajn3a, TeXHUKOM
MH(QOPMAIMOHHBIX TEXHOJOTUH), YMEHHE €ro HCIOJIb30BaTh B IOCTAHOBKE M PEIICHUHM HAyYHBIX U
npoeCCHOHANBHBIX 3a7[a4; CIIOCOOHOCTh CAMOCTOSITENIFHO pPElIaTh CIIOKHBIE NPOOIEMBI B PaMKax
y4eOHOH MPOrpaMMbl;

*  YCBOCHHME OCHOBHOW W JIOTIOJHUTEJIHLHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCLUUTUTHHBL,

*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOMU
JUCUMIUIMHE W JaBaTh MM KPUTHYECKYIO OLIEHKY C IO3WIHUI TOoCyJapCTBEHHOH wHIeojaoruu (1o
JUCLUIUIMHAM COLUAJIbHO-I'YMaHUTAapHOIO LIUKJIA);

* AaKTUBHAas CaMOCTOsTEeNIbHAs paboTa Ha MPAKTHYECKHUX, JTa0OPATOPHBIX 3aHIATUSIX, CHCTEMAaTHUECKOe
y4acTHe B IPYNIIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbl HCIIOTHEHHS 33 JaHHMA.

7 6anoB — (OYEHb XOPOLIO):

* CcHCTEMaTU3UPOBAHHbBIE, ITTYOOKHE U MOJIHBIE 3HAHUS 110 BCEM pa3zieiaM yueOHOH MporpaMmbl;

* HCIIONB30BAHME HAYYHOW TEPMUHOJIOTHH (B TOM YHCJIE€ HA HHOCTPAHHOM SI3bIKE), IMHIBUCTUYECKH H
JIOTMYECKH MPAaBUIIBHOE M3JI0’KEHHE OTBETA Ha BONIPOCHI, YMEHHUE JeNlaTh 000CHOBAaHHBIE BBIBOIBI;

* BJAJCHHE MHCTPYMEHTapHeM y4eOHOW NUCHUIUIMHBI, YMEHHE €ro HMCIOJIb30BaTh B IOCTAHOBKE U
pEIIEHUH HAay4YHbIX U MPO(eCCHOHANBHBIX 3a1ay;

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

*  YMEHUE OpPUEHTUPOBATbCA B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOU
JTUCIUIUIMHE U 1aBaTh UM KPUTHUYECKYIO OLIEHKY;

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

6 6autoB — (XOPOILO):

* JIOCTaTOYHO IOJHbIE U CHCTEMAaTH3UPOBAHHBIC 3HAHUS B 00beMe yueOHO! MporpaMMsl;

*  HCHOJIb30BaHUE HEOOXOIUMOI HAay4YHOW TEPMHMHOJOIHMH, CTHJIMCTUYECKH I'DPAaMOTHOE, JOTHYECKU
MPaBUIILHOE U3JIOKEHUE OTBETA Ha BOIPOCHI, YMEHHE AeNaTh 000CHOBAaHHbBIE BHIBOJBL;

*  BIAJICHUE HMHCTPyMEHTapHeM y4eOHON IMCIUIIMHBL, YMEHHE €ro HCIOJb30BaTh B PEIICHUU
y4eOHBIX U MPodecCHOHANBHBIX 3a[a4; CIIOCOOHOCTh CAaMOCTOSATEIEHO MPUMEHSITh TUIIOBBIE PEIICHUS
B paMKax y4eOHOW MpOrpaMMel;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MpOrpaMMON JTUCITUTUTUHBL



*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSX, KOHIEMUUSAX M HANpaBICHUSAX MO H3ydaeMOi
JUCUMIUIMHE W JaBaTh MM CPaBHHUTEJIbHYIO OLICHKY; AaKTHBHAas CaMOCTOsSTElIbHas pabora Ha
MPaKTHYECKUX, J1a0OPaTOPHBIX 3aHATUAX, IMEPUOAMYECKOE YYaCTHE B TIPYHIOBBIX OOCYKACHUSX,
BBICOKHUH YPOBEHB KYJIBTYPbI HCIIOTHEHUS 3aJaHUN.

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

° HCITIOJIB30BaHHEC Hay‘IHOI\/’I TCPMUHOJIOTUH, CTUIUCTUYCCKU TI'PaMOTHOC, JIOTUYCCKH IIPABUIIBHOC
H3JIOXKCHUC OTBETA Ha BOIIPOCHI, YMCHUC €J1aTh BbIBOADI,

*  BIAJICHUE HMHCTPyMEHTapHeM y4eOHON IMCIUIIMHBL, YMEHHE €ro HCIOJb30BaTh B PEIICHUU
y4eOHBIX U TPOECCHOHAIBHBIX 33/1a4;

* CrOCOOHOCTH CAMOCTOSATEIBHO MPUMEHATH THUIIOBBIE PELICHHUS B PAMKax Y4eOHON IMPOrpaMMbl;
* YCBOCHHE OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBAaHHOW y4eOHOM MPOrpaMMON AUCIUIINHBL

° YMCHHUC OPHUCHTHUPOBATLCA B 0a30BBIX TCOpUAX, KOHLCIIIUAX W HAIPABJICHHUAX I10 I/IBY‘IaeMOﬁ
AUCHUIUIMHE U JaBaTb UM CPABHUTECJIIbHYIO OLICHKY;

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

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

*  HCIOJNb30BAaHHWE HAYYHOU TEPMUHOJIOTMH, CTUIUMCTUYECKOE U JIOTMUECKOE H3JI0KEHUE OTBETa Ha
BOTIPOCHI, YMEHHE JIeTIaTh BLIBO/IBI 0€3 CYIIECTBEHHBIX ONIHOOK;

*  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, KOHLEMIMSIX W HAMPABICHUSIX IO U3y4aeMoil
TUCITUIUIMHE U 1aBaTh UM OLIEHKY;

. paboTa mOA PYKOBOJACTBOM IIPENOAAaBaTelsl HAa MPAKTUYECKUX, Ja0OpaTOPHBIX 3aHATHAX,
JOITyCTUMBINA YPOBEHB KYJIBTYPbI HCTIOIHEHUS 3aJaHHH.

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

° HUCIIOJIB30BaHUEC Haquoﬁ TCPMUHOJIOTUH, H3JIOKCHUC OTBCTA HAa BOIIPOCHI C CYHICCTBCHHBIMU
JJUMHI'BUCTUYCCKHUMU U JIOTHYCCKHUMHA OHH/I6KaMI/I;

*  ciaboe BIAJIEHUE HMHCTPYMEHTapueM Y4YeOHOH AMCIMIUIMHBI, HEKOMIETEHTHOCTh B PEIICHHU
CTaHJAPTHBIX (TUIOBBIX) 3a/1a4;

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

* TACCHBHOCTh Ha MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUSAX, HU3KHI YPOBEHb KYJIBTYPhI UCTIOTHEHUS
3aIaHUH.

2 6amra — (HEYIOBJIETBOPUTEJILHO):

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

. 3HAHWS OTAETBHBIX JINTEPATYPHBIX HCTOYHUKOB, PEKOMEHJIOBAHHBIX YYEOHOW MPOrpaMMOin
JUCIUTIINHEL,

. HEYMEHHE HCIIONb30BATh HAYYHYH) TEPMHUHOJIOTHIO JUCIMILIMHBI, HAMYUE B OTBETE TIPyObIX
CTHJIMCTHYCCKUX U JJOTMYECKUX OIIUOOK;

* IMaCCHBHOCTH HA NMPAKTHYECKUX U Ja00PaTOPHBIX 3aHATUAX, HU3KUHA YPOBEHb KYJIbTYPHl UCIIOTHEHUS
3aJIaHUM.

1 6amt — (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 AESATEJILHOCTH

ITpu nposenennn auddepenupoBaHHOro 3adera olydaromemycs npenocrasisercss 30 MHUHYT Ha
noAroroBky. Onpoc o0yyaromerocs Mo OWIETy He JOJKEH MPEBBILIATh JIBYX aCTPOHOMHUYECKHUX YacOB
B YCTHOW W (MJIM) TUCBMEHHOMU (hopMme.



