degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJIEHO
H.0. TUpPeKTOpa GU3TeX-MIKOJIbI
(u3uKH ¥ HCCICNOBAHNNA UM.
Jlanaay
A.A. BopoHos

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

MO0 AMCIUIIHHE: BrruucnurenbHas pusnka
10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Qu3nka
npopuiIb NOArOTOBKHU: OO6was u npukiagHas Gusznka

OdusTex-mkona QUMK U ucciaeqoBannil uM. Jlanaay
kadeapa npodiieM GU3UKU U acTPOPUZUKU

KYpC: 3
KBAJM(PUKAIMA: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOM arTecTanuu: 5 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 15 gac.
ceMuHapsl: 15 vac.
naboparopHsie 3ansTus: 0 Jac.

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

[Iporpammy cocrasuin: O.B. BaHnoB, kaHJ1. (hu3.-Mar. HaAyK

[Iporpamma obcyxneHa Ha 3aceqanuu kadenpsl npodiem ¢usuku u actpodpusuku 19.05.2020



AHHOTANMA

Kypc nHampaBnen Ha ¢QopmupoBaHMe 3HAaHMH O IIOCTAHOBKE M PEIICHUM BBIYMCIUTENBHBIX 3a7ad,
(hopMHUpOBaHKE TPEACTABICHUA O COBPEMEHHBIX METOJAX BBIYHMCIMTEIBHON (U3UKH, a TaKKe pa3BUTHE

HaBbIKOB, HCO6XOI[I/IMI>IX I pe€ain3aliu IMoJIy4YC€HHBIX 3HAHUM.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

dopMupoBaHHE 3HAaHUA O TIOCTAHOBKE W PELICHUHM BBIUYMCIUTENBHBIX 3a7ad, (QopMupoBaHHe
NPE/CTaBICHUN O COBPEMEHHBIX METOZaX BBIYMCIMTENBHOM (DU3MKH, a TaKkKe pPa3BUTHE HABBIKOB,
HEOOXOAMMBIX JIJIsl pealIn3alliy MMOJTyYeHHBIX 3HAHUH.

33]13‘[1/[ JAUCHUIIINHBI

@®opMHUpOBaHUE 3HAHUH U YMEHHI,
BBIYMCIIUTEIEHON (U3HKH.

2. llepedyens popmMupyemMbIX KOMIETEeHUHH

HCO6XO,[[I/IMBIX AJid  pCHICHUA MIMUPOKOIro Kpyra 3aaad

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHUS KOMIIETEHIIMH

OIIK-1 Criocoben npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOuUTh MareMaTHYecKue MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(byHIaMEHTAIBHBIX U TIPUKJIAJHBIX
UCCIIeOBAaHUI M Pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETHYECKHE, B TOM YHCIIE,
MaTeMaTHYeCKUE METO/Ibl HCCIICAOBAHU, U
paboTars Ha COBPEMEHHOM dKCIIEPUMEHTAITLHON
HayYHO-HCCIIEI0BATEIBCKOM,
M3MEPUTEIbHO-aHATUTUYECKOH 1
TEXHOJIOTUYECKOH ammaparype

OIIK-5.1 CnocobeH pemarb NOCTaBICHHBIE 33Ja4d B
obnactu TEOPETUYECKUX I/I IKCIIEPUMEHTAIBHBIX
UCCIIeIOBAaHHUI M pa3paboToK

[IK-1 CnocoGeH mi1aHupoBaTh U NPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEeIMETHOM 001acTH) U (MIIN) TEOPETUIECCKHUE
(aHATMTHYECKHUE M IMUTAIMOHHEIC)
HCCIICAOBAHHUS

[IK-1.1  Bnageer  ¢yHAaMEHTAIbHBIMH
3aKOHaMHM ¥ TEOPUSMH COBPEMEHHOM (pHU3nKN

IIOHATHUAMMU,

[1K-3 CnocoOeH BbIOMpaTh U MPUMEHSATH
noaxozsiee 000py10BaHHE, HHCTPYMEHTHI U
METO/IbI UCCIIEIOBAHUH IS PELICHHS 3a]1a4 B
M30paHHON IPeAMETHOM 00IacTH

[IK-3.2 3naer o6macTy W KPUTEPUHM NPUMEHUMOCTH
UCIOJb3YEMBIX TEOPETUYECKUX IIOAXOIOB U  YMEHHE
OLICHUBATh TOYHOCTh MNPHUONMKECHHBIX aHAIUTHYECKHX
METOJOB BBIYUCIICHUH

[MK-4 CriocoOeH KpUTHYECKH OLIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[IK-4.1 3naer ynciieHHbIe MOPSIIKN BEITUYHH, XapaKTEPHBIX
JUI COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCUUILIHHE (MOXYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

Mertonsl peienus quddepeHnanbHbIX YpaBHEHUH;
JluckpeTHOe BelBIeT-IpeoOpazoBanue, TMcKkpeTHoe Dypre-npeodpazoBaHue;

MeTO):[LI YHUCJIICHHOTO UHTCTPUPOBAHUS, MCTO/ MOHTG—KapJIO;

O
O
O
[J MeToapl BBIMUCIUTEIHHON JINHEHHOHN anreOphl.

YMETb:



Il
O
Il
BIAJCTh:
Il

[IpousBonuts OpicTpoe Dypbe-npeoOpa3oBaHe U BEHBIET-NPEOOPa30BAHKE;
Br16upars noaxomsmimii A1 penieHus 3a1a4u 6a3uc;
[Ipon3BOOUTE MaTpUYHBIE BEIUNUCICHHUS.

MeTO):[aMI/I YHUCJICHHOT'O PCIICHUA ypaBHeHI/II\/’I " APYIUX BBIYUCIIUTCIIBHBIX 3a/1a4.

4. Conep:xanue TUCUMILTUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTHBI
Jlekrum | Cemunapsr | JlaGopar. paboTsr Camocr.
pabora
1 BripaboTka mosie3HbIX HaBBIKOB. 2 1 1
2 Anroputmsl Ha rpadax. 1 2 1
3 I'eomeTpuueckue alropuTMBl. 2 1 1
4 BeiiBneTsl. 1 2 2
5 BricTpoe mpeobpazosanne Dypre. 2 1 2
6 BoruncnurensHas nuHeiiHas anaredpa. 1 2 2
7 UucreHHOEe HHTErPUPOBAHHUE. 2 2 2
8 Huddepenunanbabie ypaBHEHUS. 2 2 2
9 Meron Monte-Kapio. 2 2 2
Hroro yacos 15 15 15
Iloaroroska k sk3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 45 yac., 1 3au.eq.

4.2. Cogpep:kaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 5 (Ocennuii)

1. BeipaboTKa 1MoJyie3HBIX HABBIKOB.

IToctaHOBKa BBIYMCIMTENBHON 3amaun. Kak mpaBUIBHO OpraHW30BaTh pPELICHUE 3a/adyH.
CTpyKTypHpOBaHHWE W HaNHMCaHWUE NPOTPaMMBbl, MPENOCTaBlieHWEe e€ B 4YMTaeMoM BHIE. AHaIU3
anroput™MoB, ontumuzaius. SVG. OcobenHocty si3pika C++.

2. AnroputMmsbl Ha rpadax.

ITouck no rpady. AHanu3 cTpyKTyphl rpada: BbIICICHHE €ro CBA3HBIX YacTeH, BBIYMCICHUE MyTeH
MEXly BepIIMHaMHU. 3aa4ya MOCTPOCHHUSI MUHUMAJILHOTO CBSI3HOTO Tpada ¢ 3aJaHHBIMH BEPIINHAMH.

3. 'eoMeTpuyuecKUe aITOPUTMBI.

KpuBeble, 3ajaHHBIC HA TUCKPETHOM HAa0Ope TOYEK, MX anmpokcumarys. [IpoGiema pasneneHus aByx
MHOXECTB TOYEK Ha IUIOCKOCTH. TpuaHryiarpoBaHHbie oBepxHocTH. Grid generation.

4. BeliBieTHI.




OproroHasibHbIE BEHBIETHI C KOMIIAKTHBIM HOCHTEIEM, HMX mocTtpoeHue. KparnomacmraGHbIN
aHanmu3. JluckperHoe BeliBier-npeoOpazoBanue. [IpencraBieHue omeparopoB B BeliBier-Oasmce.
[loBenenue BeiiBneT-koapGurenToB. CKaTHE TaHHBIX C TIOMOIILIO BEHBIETOB.

5. beicTpoe mpeobpazoBanne Dypre.

YmuoxkeHue gpypre-o0pazos. Pemenne nupdepenunansupix ypasHenuit B Ul ¢ momomnpio ObICTpOro
npeobpazosanus Oypee.

6. BeuucimrenpHas InHeHas anredpa.

Pentenne cucrem nuHeHbIX ypaBHeHUH. QR-pasznoxenue. Berancienne coOCTBEHHBIX 3HAYCHUU.
CpaBHeHHE JTUHEWHBIX TOATPOCTpaHcTB. SVD.

7. UncneHHOe NHTErpUPOBaHKUE.

[Ipoctbie MeTOmBI YHCIEHHOTO MHTEerpupoBaHus. Meronq Monte-Kapino. CKopocTh CXOIUMOCTH B
MHOroMepHoM ciydae. Meron Kopo6Goga.

8. luddepennmanbtbie ypaBHEHHUS.

I'pannynbie ycnoBus. [locraHoBka 3amaum B HeorpanudeHHOW oOnact. [lommHombl YeObiména.
Beibop moaxoxasimero 6asuca QyHkiumil. [IpencraBneHue omeparopoB B pasiMyHBIX Oasucax,
NpUBEIeHHE UX K yI0OHOMY Buay. CHIIBHO HETMHEHHAs 3a7a4a C MePUOANICCKUM ITOTCHIIHAIOM.

9. Meron MonTte-Kapio.

Korna crout mpumensts Mmerox Monrte-Kapno? Ilpumepst. ['enepanust ciydailHOro coObITus,
COOTBETCTBYIOIIET0 0COOEHHOCTSIM MOZEIMPYEMOTO TpoLecca.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS T0CKOH, MyJTUMEINATIPOCKTOPOM U IKPAHOM.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Marpwuunsie Beraucnenus [ Texct| = Matrix Computations : [y4e6. moco6ue mis By3oB] / JIx. T'omy0,
U. Ban Jloyn ; nep. ¢ anmn. FO. M. Heuenypenko u ap. ; oz pea. B. B. Boesoguna .— M. : Mup, 1999
— 548 c.
2. Xoknu P., Ucteyn JI>x. Yucnennoe monenupoanue MeroqoM dactuil (M.,:Mup, 1987)

JomnonHurensHas aureparypa

1. JL.B.Kengpmm, /[narpaMMHast TeXHUKA JUTsl HEPAaBHOBECHBIX TIporieccoB, XKOTD. 47, 1515 (1964).
2. J.Rammer, H.Smith Quantum field theoretical methods in transport theory of metals, Rev.Mod.Phys.
58,323 (1986).

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

www.arXiv.org

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOI0
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)



Ha nexunoHHBIX 3aHATHAX UCTIOJIB3YIOTCS MYJIBTUMEANIHBIE TEXHOIOTUH, BKIIOYask IEMOHCTPALIHIO
Npe3eHTAlUMN.

B mponecce camocTosTenbHON padoThl 00Y4aIOIINXCSI BO3MOYKHO HCIIOJIb30BAaHUE TAKUX IIPOrPAMMHBIX
cpenacTs, kak Mathlab u np.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHIUIIINHBI (MO)_IyJ'lﬂ)

CryneHT, W3ydYarolmMid JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJETh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbIL, JOJKEH HAYUYUTHCSA IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynbrare M3ydeHUs IUCLHUIUIMHBI CTYAEHT JOJDKEH 3HATHh OCHOBHBIE OINPENEIEHUS AUCIUILINHEL,
YMETb IPUMEHSThH [10JIyUYEHHbIE 3HAHUS AJIs PELICHUs pa3IMuHbIX 3a/ad.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— MIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSITEIEHOM PaboThI CTy/IEHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4deOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BOMPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSITENBHOTIO U3yUEHUS;

— peleHue 3aaad, MpeAIaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— MOATOTOBKY K UG PEpEeHINPOBAHHOMY 3a4ETYy.

[lokazarenem BiajgeHHs MaTepHUajoM CIYXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI [0 TEMaM
JUCLUAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHH4YECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHS OTICIBHBIX TEM, BOINPOCOB, CleIyeT oOpamiarbcs 3a KOHCYIBTALMSAMU K
MIpEeNoAaBaTelio.

Bo3MOXeH NpoMeXyTOUHBINH KOHTPOJIb 3HAHUM CTYAEHTOB B BHJE PEIICHHA 337ad B COOTBETCTBUU C
TEMaTUKOW 3aHATUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa npodiieM GU3UKU U acTPOPUZUKU

KYpC: 3

kBaTuuKkanus: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH arTecTanuu: 5 (oceHHuil) - JluddepeHpoBannbiii 3a4eT

PaszpatGoTunk: O.B. BanoB, kanj. (uz.-Mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CriocobeH npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEACHUH
(byHIaMEHTAIBHBIX U TIPUKJIAJHBIX
UCCIIeOBAaHUI M Pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETHYECKHE, B TOM YHCIIE,
MaTeMaTHYECKHE METO/Ibl HCCIICAOBAHU, U
paboTarh Ha COBPEMEHHOM dKCIIEpUMEHTAITLHON
Hay4YHO-HCCIICI0BATEIBCKOM,
M3MEPUTEIbHO-aHATUTUYECKOH 1
TEXHOJIOTUYECKOH ammaparype

OIIK-5.1 CnocobeH pemarb NOCTaBICHHBIE 33Ja4d B
obnactu TEOPETUYECKUX I/I IKCIIEPUMEHTAIBHBIX
UCCIIeJOBAaHHUI U pa3paboToK

[IK-1 CnocoGeH m1aHupoBaTh U NPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEeOMETHOM 001acTH) U (MIIM) TEOPETUIECCKHUE
(aHaTMTHYECKIE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

[IK-1.1  Buageer  ¢yHAaMEHTAIbHBIMH
3aKOHaMHM ¥ TEOPUSMH COBPEMEHHOHN (pHU3HKH

IIOHATHUSAMMU,

[1K-3 CnocoGeH BbIOMpaTh U MPUMEHSATH
noaxozsiee 000py10BaHHE, HHCTPYMEHTHI U
METO/IbI UCCIIEOBAHUH IS PELLICHHS 3a]1a4 B
M30paHHON PeAMETHOM 00IacTH

[IK-3.2 3naer o6macTy W KPUTEPUHM NPUMEHUMOCTH
UCIOJb3YEMBIX TEOPETUYECKUX IIOAXOIOB U  YMEHHE
OLICHUBATh TOYHOCTh MNPHUONMKECHHBIX aHAJIUTUYECKHX
METOJOB BBIYUCIICHUH

[MK-4 Crioco0OeH KpUTHYECKH OLIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[IK-4.1 3naer ymnciieHHbIE MOPSIIKN BETUYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pE3YIbTATC N3YUYCHUA JUCIIUITIINHBL «BrraucnurenpHas (1)I/I3I/IKa)> o6yqaioumﬁc;1 JOJIKCH:

3HATh:
[0 Meroas! pemienus nudhepeHInanbHbIX YpaBHEHUH;
[0 JluckpetHoe BeliBieT-nipeoOpa3oBanue, quckpetHoe Dypbe-npeodpazoBaHue;
[1 MeToas! YHCIEHHOTO UHTETpUpOBaHus, MeTox MoHTe-Kapio;
[J MeTozapl BBIMUCIUTETHHON JINHEHHOHN anreOphl.

YMeThb:

0 IlpousBoauts O6bicTpoe Pypre-npeodpazoBaHuEe U BEUBIET-IPeOOpPa30BaHuUE;
[ BsiOupaTh MOIXOJSIINN IS pEIICHUS 3a/1a91 0a3uc;
[l IIpon3BOOUTH MATPUYHBIE BEIYUCICHHUS.

BJIad€Th:

[ MeTO):[aMI/I YHUCJICHHOT'O PCIICHUA ypaBHeHI/II\/’I " APYIUX BBIYUCIIUTCIIBHBIX 3a/1a4.

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

He npexycmotpeHo.

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

o0y4yarommxcst

1) AnropuT™M HOCTPOEHUs I'PaHULbl MUHHMMAJIbHOIO BBIIIYKJIOIO MHOI'OYTOJbHMKA, COIAEpPXKAILEro

3aaHHbIC TOYKHU.




2) Beimenenue cBsi3HBIX yactel Tpada. Haxoxnenue Hanbonee KOPOTKOTO My TH 10 Ipdy MEXTy IByMs
TOYKaMH.

3) OproronansHbIe BeiBIeT-0a3uCHl. BeliBneTs! Jlobemu, nx mocTpoeHue.

4) IlpencraBieHue onepaTopoB B BeiiBieT-0a3uce.

5) Brictpoe mpeobpazosanue Pypre. Kak n3bdexars noTepr JaHHBIX NPU NEPEMHOXKECHUN IBYX PAIOB
Oypre?

6) Pemenne auddepeHnuanbHBIX YpaBHEHHWH B YaCTHBIX MPOM3BOJHBIX C TMOMOIIBIO OBICTPOrO
npeobpazoBanusi Oypbe U ¢ MOMOIBI0 CUCTEM OPTOTOHAIBHBIX OJIMHOMOB.

7)  HaxokIeHue HECKOJbKMX HAMOONBIIMX COOCTBEHHBIX 3HAYCHWH MAaTpUIbl U JIMHEHHBIX
MOJIITPOCTPAHCTB, COOTBETCTBYIOLIUX UM, C TOMOIIBI0 SVD — pa3noxeHus.

8) MonenupoBanue mpolreccoB ¢ mnomolsio Meroga Monte-Kapno. MuTerpupoBanue meTomom
MomnTe-Kapio.

9) I'pannunpie ycnoBusa. IlocraHoBka 3amauu B HeorpanmdeHHOU oOmactu. [lommuHombl UeObIméra.
Br16op noaxoasiiero 6a3uca QyHKIHMA.

10) IIpencrapnenne onepaTopoB B pa3lIMYHBIX Oa3zucax, MPHUBEJACHHE MX K ymnoOHOMY BuAy. CHIBHO
HeJNMHEeHHas 3a/1a4a ¢ NepPUoJUUECKUM OTECHIIMAIIOM.

Kputepun onennBanus

Onenka "ommuno" (10 GayioB) BBICTABIISIETCSl  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JaHHOW NPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYECCKHU
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka "ormmmuno" (9 0amioB) BBICTABJISIETCSl  CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOJHOE U PaBUIbHOE 00OCHOBaHHE
HPUHATHIX PELICHAMN.

Onenka "ortnmuuno" (8 0OamioB) BBICTABIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMYy BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
peIeHui, ¢ HEKOTOPBIMH HEOYETAMH.

Onenka "xopomro" (7 6aiioB) BBICTABISETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TpaMOTHO U
M0 CYIIECTBY M3JaraeT ero, yMeeT NPUMEHSTH MOJy4YeHHbIC 3HAHMS HA MPAKTHKE, HO HEAOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka "xopomo" (6 0anoB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, yMeeT NPUMEHAThH IOJyYCHHBbIC 3HAHWS HA MPAKTHKE, HO JOMYCKAeT B
OTBETE WJIH B PELICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.

Omnenka "xopomo" (5 06auioB) BBICTABISETCS CTYACHTY, €CIH OH B OCHOBHOM 3HAET MaTepuall,
IrpaMOTHO U IO CYLIECTBY M3JIaraeT €ro, yMeeT NMPHUMEHSTH MOJlyuYeHHbIE 3HAHHWS HA MNPAKTHKE, HO
JOIyCKaeT B OTBETE WM B PEILICHUH 3a/1a4 IOCTaTOYHO OOJIBIIOE KOJTMUECTBO HETOUHOCTEH.

Omnenka "ynoBrneTBopUTenbHO" (4 Oamna) BBICTABISETCS CTYACHTY, MOKaszaBlleMy (parMEeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHIbHBIC (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapYILCHUS JIOTUUECKON MOCIIECA0BATEIBHOCTH B U3JIOKEHHH NIPOrPaMMHOT0 MaTepHala, HO IPU ITOM
OH OCBOMJI OCHOBHBIE pa3eibl Y4eOHOH MporpaMMbl, HEOOXOAUMBIE JUIS JalbHEUIIero oO0y4eHus, u
MOXXET IIPUMEHSATH MOIyYCHHBIE 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIUH.

Omnenka "ynosierBoputenbHO" (3 Oayiia) BBICTABISIETCS CTYACHTY, MOKa3aBIIieMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYyCKAIOUIEMy OIMMOKH B (OPMYIHPOBKaX O0a30BBIX MOHSTHH,
HapyLIEHUs] JIOTHYECKOM IOCIEeOBAaTEIbHOCTH B M3JIOKEHHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pa3jeliaMy yu4eOHOU MpOorpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHH.

Omnenka "HeymoBneTBopuTeNnbHO" (2 0ajya) BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAET OOJNbIIeH
YacTH OCHOBHOTO COJICPXKaHWS Y4EeOHOH MpOrpaMMbl TUCHUIUIMHBI, JIOMYyCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIMUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYCHHbIE 3HAHHS NPH PEIICHUN
THUIIOBBIX 33/1a4.

Onenka "HeynosierBoputenbHO" (1 6aymn) BeICTaBIAETCS CTYACHTY, KOTOPBIA HE 3HAET OCHOBHOTO
coziep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYECKHX
3ajad.



5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

[Ipu mpoBenennu yctHoro nudepeHmpoBaHHOTO 3adeTa o0yJaromemycs npeaocrasisiercs 30 MUHYT
Ha noaroroBky. Ompoc oOywaromerocsi mo Owiery Ha ycTHOM AuddepeHuHHpoBaHHOM 3a4ére He
JOJKEH MPEBBIIIATh OHOTO ACTPOHOMHUYECKOTO Jaca.



