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AHHOTANMA

Kypc nexmmii mMOCBSIIIEH COBPEMEHHBIM METO/AM OIMCAHHs HEYNMOPSIOYCHHBIX CHCTEM, OCHOBAaHHBIM Ha
TeXHHKe (YHKIIMOHAJIBLHOTO MHTErpupoBaHusd. lIpenmnonaraercs 3HaHHE CTyA€HTaMH KBAaHTOBOM MEXaHHMKU B
ooveme kypca Jlanmay m Jlupmmna u BiajeHHEe HaBBIKAMH JWArpaMMHON TEXHUKU. BBOIHBIC NEKIHMU
coziepKar 0030p KBaHTOBBIX IONPABOK B TEOPHH JIEKTPOHHOTO TPAHCIOPTA B ME30CKONMMYECKUX CHCTEMaxX M
TEOpHU CIay4aiHbIX Marpull. OCHOBHAash 4YacTh Kypca COIEPXKHT IIOCIIENOBAaTEeIbHOE H3JIOKEHHE MeETola
CYHEpCUMMETPHYHOM CHIMa-MOJEIM B IPUMEHEHHMM K HEYNOpSAAOYCHHBIM MeTauiaMm. [logpoOHo
paccMarpuBaeTCs MpOLEAypa BBIBOJA CHTMAa-MOJCNH JUIS PA3IMYHBIX KJIACCOB CHMMETPUM H €€
nepTypOaTUBHbBIN aHATH3.

HemneprypOatuBHbie 3 (GEKThI N3y4aroTcsi Ha MPUMEpEe MPEIOKATM30BaHHBIX COCTOSHUI U TOYHOTO PEIICHHS
KBa3MOAHOMEPHOW JIOKaIM3aluKu. B 3aKiIouMTeNbHOM 4YacTH Kypca KpaTKo H3JIaraeTcsi KeNIbIIIeBCKas
TEeXHHKA JUIsI HEPaBHOBECHBIX CHCTEM M OCHOBAaHHBI Ha HEW cUTMa-MOZAEIbHBIA moaxoa. B mpomecce
M3y4YEeHUSI Kypca Yy CTYAEHTOB (OPMHUPYIOTCS HABBIKM PAOOThl € pa3IMYHBIMU THIIAMH HEJIUHEHHBIX
CHIMa-MoJIeJieii, KOTOpble B HACTOSAIICEe BpPEMS SBISIFOTCS CTAaHIAPTHBIMH CPEICTBAMHU JUIS ONMUCAHUS
KBaHTOBOI'O TPAHCIIOPTa B HEYNOPSAAOUCHHBIX CHCTEMAX.

1. lean u 3apa4n

Henp AucoMnInHbI
- U3yYEHHUE COBPEMEHHBIX METOOB OIMCAHUSA HEYIOPSIOUYEHHBIX CHUCTEM, OCHOBAHHBIX HAa TEXHUKE
(YHKIMOHAIBHOTO HHTEIPUPOBAHHUS;

- (opmupoBaHNEe HAaBBIKOB PabOTHI C PA3IMYHBIMHU THUIIAMU HEITMHEHHBIX CUTMa-MOZEJeH, KOTOphIe B
HACTOAIIEE BPEMS SBIAIOTCA CTAHIAPTHBIMHU CPEJICTBAMH JUIsl ONHMCAaHHA KBAaHTOBOIO TpaHCIOPTa B
HEYIOPSAA0UYEHHBIX CUCTEMAX.

3agaun AUCHMIIHHBI
- 0030p KBAaHTOBBIX IONPABOK B TEOPUHU 3JIEKTPOHHOTO TPAHCIOPTA B ME30CKOIMMUYECKUX CHCTEMaxX M
TEOPHUH CIYUYalHBIX MaTPHIL;
- M3JIOKEHHE METoJa CYHNEepCUMMETPHUYHOW CHIMa-MOAENM B MPUMEHEHHH K HEyHOPsI0YCHHBIM
MeTaljIaMm;
- H3y4YeHHe HenepTypOaTHBHBIX 3()(EKTOB HAa MPUMEPE IMPETOKAIN30BAHHBIX COCTOSHUNH M TOYHOTO
peleHus] KBa3UOAHOMEPHOH JIOKAJIN3ALUH;
- KpaTKoe M3JIOKEHHE KEJIJBIIICBCKOM TEXHHUKH I HEPaBHOBECHBIX CUCTEM M OCHOBAaHHOTO Ha HEH
CUIMa-MOJIEJIbHOIO IIOAXO0/a.

3HAKOMCTBO CTYJICHTOB C OCHOBHBIMHU TOHSTHSIMH U MICSIMH B 3TOM 00NacTH, C MOCTAHOBKOW 3ajad U
OAXOAAMHU K uXx peuteHusM. IIpennonaraercs, 4To MpociyIias 3TOT KypcC, CTyA€HThl CMOTYT YATaTh U
MOHUMATh TEKYIOLIYI0 HaYYHYIO IIEPHOAMKY B 3TOW 00JIACTH.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

Kon 1 HauMeHOBaHUE KOMIIETEHIIUU MuaukaTopsl TOCTUKEHUS KOMIIETEHIUN
YK-6 Criocoben orpenensth U peanu3oBeiBath |YK-6.2 OreHHBaeT CBOIO JEATEIHHOCTb, COOTHOCHUT IIEIH,
MPHOPUTETH COOCTBEHHOM ACSITEIBHOCTH H CHOCOOBI M CPEJCTBA BBITIONHEHUS JICATENBHOCTH C e€
crocoObl ee COBEPILICHCTBOBAHMSI HA OCHOBE pe3yabTaraMu
CaMOOLICHKH

OIIK-1.1 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBFHOW ~ NIeATeNhbHOCTH  (PyHIaMEHTabHBIC
Hay4YHbIC 3HaHUS B 001acTH (U3NKO-MATEMaTHIECKUX HAyK

OIIK-1 Bnaneer cucremoii ¢pyrnamentanbabix |OIIK-1.2 CriocoOeH 0000mIaTh W KPUTHYECKH OIICHHBATH
HAyYHBIX 3HAHHI B O0JIACTH ONBIT W PpE3yNabTaThl HAy4YHBIX HCCIEIOBaHUI B 001acTu
(hM3UKO-MaTeMaTHIEeCKUX HAyK npodecCuoHaTbHON e TEBHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLITHHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKH ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoei

OIIK-2 Nmeer nipeacraBicHre 00 aKTyalTbHBIX o
npo¢ecCHOHANIBHON eI TeNbHOCTH
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llpUUJlUlVldA na_yl\u n 1ICAHVMAY B vuJlal 1l ULBUCK
poheCCUOHATBHOM JIeTENNLHOCTH, CIIOCOOCH
Ha HAyYHOM s3bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJIa4u

OIIK-2.3 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
aurepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 Cniocoben BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, MJIAHHPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CnocoOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl NPH PEIICHUN HOBBIX 3a]ad, MPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJ]aMU pEIICHHs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTy4YaeMbIX PeIICHUN

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTEeMaTHUECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH I OUCKA M U3YyYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX TPOTrPAMMHBIX ITPOILYKTOB

OIlK-4.2 CrocobeH TpUMEHSTh 3HaHWST B  0O0JacTu
(U3UKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYITHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

OIIK-5 CriocoOeH 1 roTOB K MOBBIIICHHIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJJISKTHBOM B chepe cBocit
podeCcCHOHAILHOM IS TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3Indus

OIIK-5.3 CrpeMurcss K TIONXYYECHUIO HOBBIX 3HAHHM,

poQeCcCHOHAIBHOMY M TMYHOCTHOMY POCTY

[IK-1 CnocoGen craBuTh, hOpMann30BHIBATh U
pemIarh 3aJia4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax MCCIeJOBaHUN B
paMKax TeMaTW4eCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

IIK-1.2 CnocobeH BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OICHUBATh KAUeCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mnpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3a7a4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BHIBATH M MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[MIK-2.1 Cnoco0eH TuUIaHUpOBaTh ¥ TPOBOJAWTH HaydHBIC
HCCIJICAOBAHMUS CAaMOCTOSITENIbHO MJIM B COCTaBE€ HAy4HOTO
KOJIJIEKTUBA

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
HCCIIeIOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLMATN3UPOBAHHBIMU TTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON MIPEIMETHOM 00IacTH

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJyYEHHBIX
IKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB

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

3HAThb:

- OCHOBHBIC ITOHATHSA I10 TEMC JUCIHUITIIIMHEIL.

YMETB:

- I[IOJIB30BATHCA PA3BUTBIMU B PaMKaX JUCHUINIMHBI MCTOAAMU UCCICAOBAHUA, PCLIATh 3aa4H 110 TCMC

IUCIUTUIAHEL.
BJIAJIETD:




- MaTreMaTHU4YECKUM U MOHSITHHHBIM afraparoMm u METOAaMU PICCJ'IEIIOB&HPIIZ, COCTaBJIAIOIIMMU

COACPIKAHUC NUCHUILIIMHBI.

4. Coep:xanue TUCUMILTUHBI (MOYJIs), 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

Tema (pa3nen) TUCIUTUTHBI

TPYZ[OGMKOCTB 110 BUAaAM yqe6Hbe 3aH$ITI/II\/’I, BKJIrO4as

CaMOCTOSITENIbHYO paboTy, Jac.

Jlexkmum

CeMuHapHI

JlabGopar. paboTsr

CamocrT.
pabora

Bgenenne. KBaHTOBRBIC TOTIPABKH.
Teopus ciywaliHplx Martpul. Bismisig
MareMaTtuka. ['paccMaHOBBI IEPEMEHHEIE.
OCHOBBI CYNEpCUMMETPUYHOTO MOIXO0/IA.
CynepcuMMeTpUYHasT ~ G-MOJAENb IS
GUE.

15

15

II70THOCTE COCTOSHMM Ha  HWKHEM
YpOBHE Jlannay B MPUCYTCTBUU
oecrniopsiaka. [lornmomenue sHEeprum It
3aBUCSIIMX OT BPEMEHU CIIy4alHBIX
marpull. KenaeliieBckas o-monenb s
3aBUCSIIMX OT BPEMEHU CIIy4alHBIX
marpull.  KBaHTOBass ~ mompaBka K
OMMYCCKOM JTUCCHUIIAIINH.

15

15

CynepcuMMeTpuiHas G-MOJIETIb.
[Iponomxenue. CynepcuMmmMeTpuyHas
o-MOZIETb U1 HEYHOPSI0YEHHOI'O
MeTayia. AHOMAJIbHO JIOKAJM30BaHHBIC
COCTOSIHHMSI.

15

15

Wtoro wacos

15

45

45

HO,I[FOTOBKa K 3K3aMCHY

30 gac.

OO01mas TpynoEMKOCTh

135 ygac., 3 3au.en.

4.2.

Coneprxanue JUCIUIUIMHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 2 (Becennuit)

1. Bsenenume. KBaHTOBBIE MOIpaBKHU.
I'paccmanoBbl  mepemenHbie. (OCHOBBI

o-mozeis st GUE.

BBO,Z[HaH JICKOUA. KBanTtoBnIe IOITPpaBKH.

Teopust cirydaiiHBIX MaTpuUL; 00JacTb MPUMEHUMOCTH.

Z[I/Ial"paMMHaﬂ TCXHHUKA 1A cnyqaﬁHHx MaTtpuil.

BurnepoBckuil NOMyKpyr AJi IIIOTHOCTH COCTOSHUM.

erCTOBafI AuarpaMMHas TCXHUKA U HCYTIOPAAOYCHHOI'O MCTaJljia.

®opmyna [Hpyne.

O):[HOHCTJ'ICBaF[ KBAHTOBAs IOIPAaBKa K IMIPOBOJAUMOCTH.

KBaHTOBBIE MONIPaBKH K MapHOMY KOppeisaTopy ypoBHEN AnpTirynep—LLIknoBckuii.

3auem HYXHa 6-MOJCJIb.

Teopuss caydailHeix MaTpul. B3amisg MaTemaTuka.

cynepcuMMeTpu4yHoro noxaxona. CynepcuMMeTpUyHas




Teopus ciydaitHpIX MaTpul. B3msin maremaruka.
OTTankuBaHuE YPOBHEH.

CoBMmecTHas QyHKIMS pacrpeiesieHHs COOCTBEHHBIX 3HAYEHHH.
Mertoz OpTOroHa bHbIX IIOJTMHOMOB.

Pacnpenenenue 6mmkaimx cocenen.

@ryKTyaluu 4Kciia ypoBHEHR B IIOJIOCE.

HecrannaptHeie ancamOnu cirydaliHBIX MaTpUII.

I'paccmanoBel nepeMeHHble. OCHOBBI CYyIIEPCUMMETPUYHOIO MOAX0AA.
CynepcummerpudHas 6-moaensb 11t GUE.

BurnepoBckuii OJIyKpyT.

G-MOJIeNb [Vl IApPHOIO KOPPEsITopa.

2. [InotHOCTE cocTosiHMiI Ha HWXXHeM ypoBHe Jlannay B mpucyTcTBuu Oecniopsaka. Ilommomenue
SHEPIUHU Ui 3aBUCALIMX OT BPEMEHU cilyuyaiiHbix MaTpull. KenzplmeBckas 6-MoJellb )il 3aBUCSIIMX
OT BPEMEHH cy4yaiHbIX MaTpul. KBaHTOBas monpaBKa K OMUYECKOM TUCCHIIALIUH.

[InoTHOCTH COCTOsIHUI HAa HUXKHEM ypoBHE JlaHmay B MpUCyTCTBUU OeCTIOpSIKA.
[Tornoienue 3Hepruu AJist 3aBUCSIINX OT BPEMEHU CIyYalHbBIX MAaTPHUII.
[Tapamerpuueckas CTaTUCTUKA YPOBHEH.

[Ba pexxuma nOTIOLIEHUS.

Annabarnueckuii ipeier.

dopmyna Ky6o.

KenpapieBckas TeXHUKA 151 HEPABHOBECHBIX CUCTEM.

KenpgpieBckas 6-Moaenb JUisl 3aBUCSIIMX OT BPEMEHU CilyyalHbIX MaTpull. KBaHTOBasi momnpaBka K
OMHYECKOM TUCCHUIIAIN.

3. CynepcummerpuuHast o-Moneib. IIpomomxenne. CynepcUMMETpUYHAss G-MOJENb IS
HEYNOPSA0UYEHHOI0 MeTaslla. AHOMAaJIbHO JIOKAIU30BaHHBIE COCTOSHHUS.

CynepcummerpuyHas 6-moaeib. [Ipomomxenue.

[Mapnsiit koppenstop ans GUE — uHTErpupoBanue no ceajgoBOMY MHOTOOOPa3HIo.
CynepcuMMeTpuyHasi G-MOAEIb sl HEYIOPSAA0YEHHOTO MEeTallia.

[IponomxeHne BbIBOA.

Juddy30HbI 1 KyIEpOHBI.

HyneMepHsIil ipenen u Teopust CIIyYalHbIX MaTPHII.

Pos "roxxHOTO MONIOCA" (PepMUOHHOM ChEephI.

AHOMaJBHO JIOKaJIM30BaHHBIE COCTOSHUS.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEJILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopusi, 10CKa, TP HEOOXOAUMOCTH MEHAIIPOEKTOP, IKPaH.
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8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBJICHUU 00Pa30BaTeJIbHOI0
npouecca o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Hpe)_ICTaBJ'IeHI/IC Martcpualjia Ha JOCKC 15070307t Ipu MOMOIIU MCAUAIIPOCKTOPA. Bo3MoxHO BCIIOIB30BaHNE
11O JJI1 CHMBOJIBHBIX U/ YUCJIEHHBIX BEIYMCIICHUH.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_Iy.Tlﬂ)

CTyneHT, M3y4aouuii IUCHUIUIMHY, AOJDKEH C OIHOM CTOPOHBI, OBJIAJETh OOLIMM IOHATHUHHBIM
anmnapaToM, a ¢ Jpyroil CTOPOHBIL, JOKEH HAyUUThCS IPUMEHATh TEOPETUUECKUE 3HAHUS Ha MPAKTUKE.
B pesynerare M3ydeHUs IUCLHUIUIMHBI CTYAEHT JOJDKEH 3HATHh OCHOBHBIE OINPENEIEHUS AUCIUILINHEL,
YMETb IPUMEHSTH [10JIyUEHHbIE 3HAHUA JJIs1 PELICHUs Pa3IM4HbIX 3a/ady.

VYeneniHoe OCBOcHHE Kypca TpeOyeT HampsoKEHHOH caMOCTOSITeTIbHOH paboThl  CTyJeHTa B
COOTBETCTBUH C JaHHBIMH B pabodei mporpamme. CamocTosTenbHas padoTa BKIIOYaeT B ceOs:

— YTE€HHE PEKOMEHI0BAHHOW JIUTEPATYPHI,

— TpopaboTKy y4eOHOro Marepuaja, IMOATOTOBKY OTBETOB Ha BONPOCHI, MPEIHA3HAYEHHBIX IJIs
CaMOCTOATEJILHOIO U3yUCHMUS];

— pelleHue 3a/1a4, peAIaraéMblX CTyI€HTaM Ha JIEKIUAX U IPAKTUYECKUX 3aHATHSIX,

— NP1 HEOOXOANMOCTH MOJATOTOBKY K HPAKTHYECKUM 3aHATHSAM, KOJUJIOKBUYMaM, IK3aMEeHY.
[loka3zarenem BiaieHUs MaTepUANOM CIYXHT yMEHHE pemiarh 3aaadd. s popMupoBaHUS yMEHHS
INPUMEHATh TEOPETHUYECKHE 3HAHUS Ha MPAKTHKE CTYIEHTY HEOOXOIMMO PEelIaTh KaK MOXKHO OoJblie
3a/ad.

BaxxHo 1oOuThCA MOHMMaHMS M3y4aeMOTo MaTepHaja, a He MEXaHHYECKOTo ero 3anoMuHaHus. [Ipu
3aTPyOHEHUN H3YYCHHUS OTACIBHBIX TEM, BOIPOCOB, CIEAyeT OOpamaTrhCs 3a KOHCYJIBTALUSMH K
JIEKTOPY WJIM NIPENOoiaBaTeiio, BEAYyIeMy IPaKTUUECKUE 3aHATHSL.

Bo3MoxeH npoMexyTOUHbIM KOHTPOJIb 3HaHUI CTYJEHTOB B BUJIE PELICHUs 3a7a4 B COOTBETCTBUU C
TEMaTUKON 3aHSTUH.



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 nmpobiem TeopeTndeckon HU3NKU

Kypc: 1

kBaTuuKkanus: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

Pa3paborunk: M.A. CkBop1ioB, 1-p (hu3.-MaT. HayK, JOIICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-6 Criocoben onpeiessTh U peaan30BhIBaTh
MPUOPUTETHI COOCTBEHHON AEATENBHOCTH U
CIIOCOOBI €€ COBEPIIEHCTBOBAHUS HA OCHOBE
CaMOOILICHKH

VK-6.2 OueHuBaeT CBOIO ACATEILHOCTH, COOTHOCHUT IICJIH,
CIOCOOBI W CPEJACTBA BBITIOJIHCHUS JEATEIBHOCTH C €&
pe3ynbTaraMu

OIIK-1 Bnaneer cuctemolt pyHIaMeHTATbLHBIX
Hay4YHBIX 3HAHUH B 00sacTu
(u3HMKO-MaTeMaTHIECKUX HAYyK

OIIK-1.1 3HaeT W cHocoOEGH  HCIONb30BaTh B
npo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXAUCIUIIMHAPHBIC CBS3U B OOJIACTH
MareMaTHK ¥ (U3UKH U CHOCOOCH HMX MPHMEHSTh IPH
peleHun 3a1a4 NpoQeccuOHaTbHON AEATENbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHOM NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBAThH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 NmeeT npeacTaBieHrne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.3 Brnageer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIOIb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOH
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HayYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbLHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PCIICHHUS

OIIK-3.1 CrocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH peIeHus], MpeiaraTh U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSs 3HAHHS B
pa3IMYHBIX 001aCTAX HAYKH (TEXHUKH)

OIIK-3.3 BiameeT aHaIUTHYECKUMHM U BBIYHUCIHTEIHLHBIMHU
METOJaMH pElIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHULbl MPUMEHUMOCTH MOJIyYaeMbIX PEIICHUN

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B 00JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUS W HABBIKU TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAyYHOU JIUTEPATypHl,
MPUMEHEHHSI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CrnocobeH mNpuMeHATh 3HaHUS B o0JacTu
(bHU3UKO-MaTEMaTHYECKUX HAyK JUIS PEeIICHUs IOCTaBICHHOM
3agaudl, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHUIO

kB (puKaIy, MpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cpepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMAJIbHBIE, STHHUECKHE,
KOH(ECCHOHAIILHEIE U KYJIETYPHBIC PA3THUIUS

OIIK-5.3 Crpemutrcs K TOJY4YEHUIO HOBBIX 3HAHUIA,

HpO(l)eCCI/IOHaJ'IBHOMy " JIMYHOCTHOMY POCTY

[MK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIE/I0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh

[MK-1.1 CnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalIbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4ecKoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMUA H3ydaeMbIX
SIBIICHUH U TPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHON
MOJENN




HOBBIC HAayIHBIC PC3YJIbTAThI I1K-1.3 CrnocobeH mnpuMeHSTh TEOpeTHUeCKHue H (WIIH)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC

pe3yabTaThl
[TK-2 CriocoOeH caMOCTOSITEIEHO WIIH B [IK-2.1 CnocobeH IUTaHMPOBAaTh U TPOBOJIUTH HAYUYHBIC
KadecTBe 4JicHa (PyKOBOJMTEIS) MAJIOTO WCCIICZIOBAHMSI CAMOCTOSITENIbHO MJIM B COCTaBE HAyYHOTO
KOJUICKTHBA OPTaHW30BEIBATh U ITPOBOIUTH KOJIJICKTHBA

Hay4YHbIC UCCIICAOBAHUS U UX anpo6aumo

[K-3 Cnocoben nmpodeccuonanbao padorark ¢ |[IK-3.3 CnocobeH olleHMBATh TOYHOCTh TOJTYYEHHBIX
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM IKCTIEPUMEHTAIBHBIX (UUCIICHHBIX) PE3YJIbTATOB
obopynoBaHueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3NPOBAaHHBIMH TTAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbrate u3yueHus MUCHUIUTUHBI «DYHKIIMOHAIBHBIC METOAbI B TCOPUH HEYMOPSIOUCHHBIX CHCTEM)
00yJarouiCs JTOIKEH:

3HATDb:
- OCHOBHBIC IIOHATHS II0 TEME IUCIHILINHEI.

YMeTh:
- TIOJTL30BAThCS PA3BUTHIMU B paMKax JUCITUILUIMHEI METOAAMU UCCIICIOBAHMS, PEIIaTh 3aJa4H M0 TeMe
JUCIUTIIAHEL

BJIA/I€Th:
- MaTeMaTW4eCKUM U TMOHATHUIHBIM amnmapaToM M METOJAaMH UCCIEJOBAHM, COCTaBISIOMIUMU
collepKaHUE AUCIUIUINHBL.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0
He npexycmorpeHo.

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

[IpuBenens! B mpuiiaraeMom (aiiie.

Kpurepun onennBanus

Onenka "ommunao" (10 OGaiios) BBICTABIISIETCSI  CTYJCHTY, I[IOKa3aBIIEMYy BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIC, DIIyOOKHE 3HAHUS YYeOHOW NPOrpaMMbl IHCHUILIMHBL, TPOSBIISIOMIEMY
MHTEpeC K JaHHOW NPEeAMETHOH 001acTH, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
NPUMEHATh UX Ha MPAKTHKE MPU PEIIeHHH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
HPUHATHIX PELICHAMN.

Onenka "ortnmuuno" (9 0amioB) BBICTABIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUH.

Onenka "ormmmuno" (8 0amioB) BBICTABJISIETCSl  CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIbBHOE 00OCHOBAHHE MPUHATHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOYETAMU.

Onenka "xopomo" (7 0aiioB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPHUMEHSTH MOJyYCHHBIC 3HAHWSA Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.

Onenka "xopomo" (6 6anoB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TpaMOTHO U
[0 CYLIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHMS HA MPAKTHUKE, HO JOIYCKaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.




Onenka "xopomo" (5 0ayuioB) BBICTAaBISETCS CTYACHTY, €CIIM OH B OCHOBHOM 3HAeT MaTepuall,
IPaMOTHO M IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHMEHTh IOJyYeHHbIE 3HAHMS Ha IPAKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUYECTBO HETOUHOCTEH.

Onenka "ynoBneTBopUTenbHO" (4 Oama) BBICTABISETCS CTYACHTY, IOKa3zaBlIeMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpPaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHUs JIOTHYECKON MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOMJI OCHOBHBIE pa3ieibl y4eOHOM MmporpaMmsbl, HEOOXOAUMBIE JUIS JalbHEHIIero oOy4deHus, u
MOJKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

Onenka "ynosierBoputenbHo" (3 Oayia) BBICTABISIETCS CTYACHTY, MOKa3aBIIeMy (parMEHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemMy OmHOKH B (GOpMyIHpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B H3JIOKEHHHM IPOrPaMMHOrIO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3jeslaMH y4eOHO! MporpaMmbl, HEOOXOANMBIMHE JUTS JaJIbHEHIero o0y4eHus 1
C TPYZIOM IIPUMEHSET MTOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.

Onenka "HeymoBneTBopuTenbHO" (2 0Oajuia) BBICTABISIETCA CTYACHTY, KOTOPBIA HE 3HAeT OoJbLIei
YaCTH OCHOBHOTO COZEPXKaHMS Y4eOHOM HporpaMmbl TUCHUIUIMHBI, JOMYyCKaeT rpyOble OMMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX NPUHIHUIIOB M HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.

Omnenka "HeynosierBoputenbHO" (1 0aymr) BbICTaBISETCS CTYJACHTY, KOTOPBIA HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIMycKaeT rpyOeiimne ommOKy B (GOPMYIUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHHUS THIOBBIX MPAKTHYECKHX
3aj1ay.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Ipu mpoBeneHNM olleHWBaHMS 3HAHWK OOydYaroIIeMycs MPEJOCTaBIsIeTCS BpeMsl Ha IMOJITOTOBKY Ha
yCMOTpeHue 3K3aMeHaropa. Ompoc oOyuaromierocs 1mo OuiIeTy Ha YCTHOM 3K3aMEHE HE JIOJKEH
MPEBBIIIATH OJHOTO acTPOHOMHUYECKOro yaca. OlleHHBaHWE 3HAHUI MPOU3BOAUTCS B COOTBETCTBUH C
BBIIIEYKAa3aHHBIMU KPUTEPUSAMHU B COOTBETCTBUU C COACPKAHUEM TUCLUIUIMHEI.



IIpuMepbl KOHTPOJIBHBIX 327424 s T[POBEJEHUS] TNPOMEXKYTOYHOH AaTTeCTAIMU
o0yJaromuxcs

1. HOKa?:aTI;, 4TO IJIA MTPOU3BOJIBHBIX CYIICPBCKTOPOB (I)l, (I)2 BBITTIOJIHACTCA COOTHOIICHUEC

1, = —str b, ..

2. Yucno cocmosinuii 6He gucHeposckozo noaykpyea. CeanoBoe NpHOIIKEHUE, JaloIee
BUTHEPOBCKUI MOIYKPYT, HE paboTaeT BOIU3M ero kpaes. PopManabHO 3TO NPOSIBISETCS B TOM, YTO Macca
rayccoBbIX (pIyKTyaruii obparmraercst B Hynb 1pu € = 2. Haiinure, mpu kakoM &, (QIyKTyarun
CTaHOBSITCSI HETAYCCOBBIMH, U OLIEHUTE YMCIIO COCTOSHUM BO (MIyKTYalIHOHHOM moJioce € € (&,, 2).
[Tomy4yeHHOE BBIpa’KeHHE MOXKET CIIYXKHUTh OLIEHKON YUCIIa COCTOSIHUIM B XBOCTE pacHpeAesIeHus pH € >
2.

3. Ocyunnayuu na ¢one nonykpyea. CynepcuMMmeTpuyHasi (T. €. X 1gg) ceasioBas TOUKa JaeT
TJIaBHBIN, HE 3aBUCAIINN OT N BKJIaJ B CPEIHIOO INIOTHOCTEH COCTOSIHUMU. J[pyroe nomyctumoe ceanio ( ¢
HapYIIEHHOW CyIepCUMMETPHEi) TOPOXKIAET IIeTI0e CEATI0BOE MHOrooOpasue:

_ £ . _f _ -1 _ 0 a
R—2+1/1 —Q,  Q=UTkU, U—exp(a* 0)'

napaMeTpu3yeMoe TpacCMaHOBbIMH uuciamu a u @ ; k =diag (1,—1). Haiimure Bkmag 3toro
MHOT000pa3us B IUIOTHOCTHh COCTOSIHUH. {7151 3TOr0 HeoOXxoanMo 1) BEIYMCIHTH AeHCTBHE Ha ceae, 2)
HAWTH Mepy MHTETPUPOBAHUS MO IEPEMEHHBIM 0k, 6, &, @™ 1 3) BBIYUCIUTL HHTETPAIL.

4. Tlokaxwure, 4YTO CEAJIOBOE ypaBHEeHUE i AeUcTBHA S[Q] OT MaTpU4IHOTO cymnepros Q,
YIOBJIETBOPSIOIIETO YCIOBUIO Q2 = 1, uMeeT BUJ

5[]

8Q ,Q]=0

5. Honoxum Q = UTIAU, w, = UVaU_l. JlokaxxnTe TOXKIECTBO

str(VQ)% = 2str[(w,A)? — w2l

6. BriBeaure o-Moaenb B MarHUTHOM IT0JIE:

v

s="] str [D (V0 -2 A[r5,Q1) +2i(w + iS)AQ] dr,

rne 73 =diag (1,—1),,. Haunnate HyKHO, €CTECTBEHHO, C YMIMHEHM] TPOU3BOJHOH B
OJIHOYACTUYHOM ramuibroHHane: p = p — (e/c)A. Y Ederosa B pasmene 4.3.1. npemiaraercs
npojiesiaTh Jajiee CTaHIAPTHBIM BBIBOZ O-MOnEiM, pasiaras str In(..) Takke W IO cTeneHsIM A.
MoskHO, OJTHAKO, IMOCTYIHUTh MO-APYTrOMY, TOMBITABIINCh CHhECTh BEKTOPHBIM MOTESHIIHAN KaTHOPOBKOM:
P = e'9T3Y, riie MATPUIA T3 YUUTHIBACT Pa3HbIC 3HAKH 3apAI0B YACTUIE! H ABIPKH. TeM caMbIM, MOXKHO
BbIpasuth () 4epes @, npu A = 0 ¥ BOCIOIB30BATHCS U3BECTHBIM JeHCTBHEM (95) st o-monenu B
OTCYTCTBHE MAarHUTHOTO ITOJIS.



KOHTpOJILHLIe BOIIPOCHI K 9K3aMEHY:
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KBaHTOBBIC TONIPABKHU.

Teopust ciygaitHBIX MaTpUIL; 00JIACTH TPUMEHUMOCTH.

JlnarpaMMHas TEXHUKA JJIs CIIy4allHbIX MaTpHILI.

BurnepoBckuii moaykpyr Jjist IIJIOTHOCTH COCTOSTHUM.

KpecroBas quarpaMmHasi TEXHUKA JUIsl HEYIIOPSIOYEHHOTO METAILIA.

®dopmyna Hpyxae.

OpHonetieBas KBaHTOBAs MOIPABKa K IPOBOJAUMOCTH.

KBaHTOBBIE TONIPABKU K HApHOMY KOppensTopy ypoBHe# (AnbTirynep—LlIknoBckuii.
3aJa4y, peraemMple ¢ IOMOLIbIO G-MOJEIIH.

Teopus ciaydaiiHpIX MaTpull. B3risig matemaruka.

OtrankuBaHue ypoBHEH.

CoBmecTHas pyHKIUS pacrpeieleHnss COOCTBEHHBIX 3HAUCHUH.

MeTo 1 OpTOrOHaIBHBIX OJTMHOMOB.

Pacrnipenenenue 6nmxaimmx coceneil.

OyKTyally YUCIIa YPOBHEU B IIOJIOCE.

HecrangapTabie ancamMOM c1y4aifHbIX MaTpPHIL.

I'paccmanoBbI IepeMeHHbIe. OCHOBBI CYIIEPCUMMETPUYHOIO MOIX0/1a.
Cynepcummerpuunas o-monens st GUE.

BuraepoBckuil OJIyKpyr.

G-MOJIENIb JUISl TAPHOIO KOPPENATOpa.

[Tapusrii koppensTop st GUE — uHTErprpoBaHue 1o ceagoBoMy MHOI000pasuio.
CynepcuMMeTpuyHasi G-MOJEIb JUIsl HEYTIOPSI0UEHHOTI0 MeTallja.

Jdpdy30HBI ¥ KYTIEPOHBI.

HynbmepHslii Ipeneit U Teopus CIIydalHbIX MaTPHIL.

Pons "roxHOTO MOMI0Cca" hepMUOHHOM CEpHI.

AHOMAaJIBHO JIOKAJIN30BaHHBIE COCTOSTHUS.

[110THOCTH cOCTOSIHMI Ha HUKHEM ypoBHE JlaH/ay B mpUCyTCTBUM OecriopsIKa .
[Tornomenue 3Hepruy AJis 3aBUCAILINX OT BPEMEHH CIIyYalHbIX MaTPHIL.

[TapameTrpudeckast CTaTUCTUKA YPOBHEM.



30.  JIBa pekuma MOTJIOMICHUS.

31.  AnmaGaTudeckwii mpejaern.

32. dopmyna Kybo.

33.  KenaplmeBckas TeXHHUKA I HEPABHOBECHBIX CHCTEM.

34.  KenpplmeBckas 6-MO/ETb ISl 3aBUCSIIUX OT BPEMEHHU CIlydyailHbIX MaTpull. KBanToBas
IIOIIPABKA K OMUYECKON JUCCUIIALIAH.

IIpumepsbl 3K3aMeHANMOHHBIX OWJIETOB

buner 1.
1. KBaHTOBBIE ITOITPaBKHU.
2. CynepcummerpuuHnas 6-mozensb st GUE.
3. 3agayda.

buner 2.

1. Teopus ciydaliHbIX MaTpHll; 00JIACTh IPUMEHUMOCTH.
2. G-MOJENb ISl TAPHOTO KOPPEIsTOopa.
3. 3anmaua.



