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AHHOTANMA

Kypc nexnuii mocBsméH KBaHTOBON MEXaHUKE MUKPOCKOIIMYECKUX CUCTEM, B3aMMOJICHCTBYIOIINX C BHELTHEH
Cpenom.

OcHoBHOI (hopManu3M M3naraeMoll TEOPHUH — METOJ MHTerpalia 1mo TpaekTopusMm. BHadaje oH u3naraercs
KaK aJIbTepHATUBHBIN IMOAXOM K M3YyYEHHIO 337a4 O KBAHTOBOM TYHHEJIIMPOBAHHH «YHCTON» CHUCTEMBI. 3aTeM
npoBoauTCs 0000IIeHNEe MeToa, HEOOXOMUMOE JJIsi OMUCAHMS OTKPBITHIX KBAHTOBBIX cHUCTEM ((popmanu3m
MaTpHIbl IVIOTHOCTH, (PyHKIMOHAN BiusHus DeiiHMaHa-BepHoHa, BIMsSHUE IUCCUIIALMK Ha MHTEP(EpEeHLINIO
Y TYHHEJIHPOBAHUE).

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

OcBoeHue cTyaeHTaMH yITyOJIEHHBIX 3HAHUN 110 KBAHTOBOW MEXaHHKE, HE BXOISIIMX B CTAHAAPTHHIC
Kypchl (pu3ndeckux (GpakyabTeToOB, U KOTOPHIE B JalbHEHIIEM OyayT HCIOIb30BaThCS B TEOPETHUECKUX
1 DKCIIEPUMEHTAIIBHBIX UCCIICOBAHMSX.

33]13‘[1/[ JAUCHUIIINHBI

[To3HaKOMHTB CTYIEHTOB C COBPEMEHHBIMH IMOHATHAMHU M HJAESIMH B 3TOH 00JACTH, C MOCTAHOBKOMN
3a/a4 U MOAXOJaMH K WX penieHusM. [Ipeamnomnaraercs, 4To mpociymaB 3TOT KypC, CTYAEHTBl CMOTYT
YUTATh U JTy4lle HOHUMAaTh TEKYIIyI0 HayuHYIO IIEPHOIUKY B 3TOM 00IacTH.

2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETCHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VK-6.2 OueHuBaeT CBOIO JIESTEIHLHOCTb, COOTHOCHUT LIE/H,
CIIOCOOBI W CPEJICTBA BBITIONHEHUS JACATEILHOCTH C e

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
pe3ysbTaTaMu

HPUOPHUTETH COOCTBEHHOH 1EATEIBHOCTH
crocoObl ee COBEPILICHCTBOBAHMSI HA OCHOBE

YK-6.1 Ymeer pemars 3aga4u COOCTBEHHOTO JIMYHOCTHOTO

U npodeccHOHANBLHOTO  pa3BUTHS,  ONPENeNsaTb |
CaMOOIICHKH

peaNn30BbIBATH MPUOPUTETHI COBEPIIICHCTBOBAHUS

COOCTBEHHOM JIeATEIbHOCTH

OIIK-1.1 3maer ® cHnocoOEH  HUCIOJL30BaTh B

Mpo(eCCUOHANIBHON  JIEATENBLHOCTH  (yHAaMEHTAIbHBIC

Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HayK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3y/IbTaThl HAayYHBIX MCCIECJOBaHUH B 0O0JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKd M (U3UKH M CHOCOOEH WX NPUMEHSTh NpHU
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-2.1 NmeeT npeacTaBIeHHE O COBPEMEHHOM COCTOSTHUU
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoi obmactu cBoei
npo¢ecCHOHANIBHON eI TeNbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICIOBAaHUH B o0jacth  cBoeil  mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2 Nmeer nipeacraBicHre 00 aKTyalTbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOH JIeTENNLHOCTH, CIIOCOOCH
Ha HAyYHOM S3bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONB3YEMOM B  COBPEMEHHOM  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

OIIK-3.1 Cnocoben ananu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIeHHs, MpeyiaraTh U KOMOWHUPOBATH CIOCOOBI

OIIK-3 Cnoco0OeH BbIOUpaTh U (UIH) pELICHUS

pa3pabaThIBaTh MOIAXO/IbI K PEIICHHIO THIIOBBIX
1 HOBBIX 3a71a4 B 00acTu npodeccrnoHanbHON
JEATeIbHOCTH, YIUTBIBAsi 0COOCHHOCTH U

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHIE
METO/bl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHss 3HAHHS B
pa3IMYHBIX 001ACTAX HAYKH (TEXHUKH)




OrpaHUYCHHUA PA3JINYHBIX METOAOB PCIICHHUA

OIIK-3.3 Brnazeer aHaIUTUYECKUMUA U BBIUYUCIUTEIBLHBIMUA
METOJIaMU pEIICHIs], TOHNMAET U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeICHUN

OIIK-4 CriocoOeH ycIenHo peann3oBbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTEeMaTHYECKUX HAYK U
MH()OPMALMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpUMEHATH 3HAHUS M HABBIKU IIO
UCTIOJIb30BAaHHIO MH(pOpPMaIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I OUCKA M U3YyYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX IPOrPAMMHBIX ITPOLYKTOB

OIlK-4.2 CrnocoObeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYITHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

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

OIIK-5.3 CrpeMurcsi K TMOJYyYEHUIO HOBBIX 3HAHHUH,
poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBaTh U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTeMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAyYHbIE TPOOIEMBI, [TOTyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

[IK-1.1 CrocobeH HaxomuTh, aHAIM3UPOBaTh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHI B
paMKax TeMaTHYeCKOW 00yacTH cBoell mpodeccrnoHambHON
EITEILHOCTH

IIK-1.2 CnocobeH BbyIBHTaTb THIIOTE3bl, CTPOUTH
MareMaTH4ecKue MOAETH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue | (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[IK-2.1 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTH HAYYHBIC
HCCJICAOBAHMUS CaMOCTOSITENIbHO WMJIM B COCTaBE HAy4HOTO
KOJIJIEKTUBA

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaThb:

- OCHOBHBIC IIOHATHA I10 TEMC JUCIHUITIIINHEI.

YMETB:

- I[IOJIB30BATbCA PA3BUTBIMU B PaMKaX JUCHUINIMHBI MCTOAAaMU UCCICAOBAHUA, PCLIATh 3aa4H 110 TCMC

IUCIUTUIAHEL.
BJIAJIETD:

- MaTreMaTH4YeCKUM W MOHATHUHBIM arnmaparoMm U METoAaMu PICCJIGI[OBZIHPIIZ, COCTaBJIAIOIINMHU

COACPIKAHUC NUCHUILIINHBI.

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

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

Tema (pa3nen) TUCIUTUTMHBI

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

CamocT.

CeMuHapHI paGora

Jlexnyn Jlabopar. paboTsr




| TyHHENnbHOE paclleIuieHue M pacnajn U ) ) 5
«UHCTAaHTOHBD)

2 Karactpoda oproronansHoctu-2 2 2 5
DyHKUMOHAT BITUSTHUS

3 Qeitnmana-BepHona  anma Marpuilsl 2 2 5
IJIOTHOCTH — |
DyHKIMOHAT BIIMSIHUS

4 Oeitnmana-BepHona 4 mMarpuisl 3 3 5
IUIOTHOCTH — 2

5 Huccunanus B KBAaHTOBOW MeXaHUKe — | 3 3 5

6 Huccunanus B KBAHTOBOM MEXaHUKE — 2 3 3 5

Hroro yacos 15 15 30

[TonroToBka K 3K3aMeHy 30 gac.

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

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

Cemectp: 3 (Ocennuii)

1. TYHHCJ'ILHOG PaCHICIVICHUC U pacliaJl U «MHCTAHTOHBD»

WuTerpan no nyTsiM B MHUMOM BpeMeHH. AMmuTyaa nepexona ALR st 2-aMHOro noreHuuana u
BBIp@XKEHUE JUIA HEE Yepe3 HHTerpaj Mo MyTsIM. OKCTPEMAJIbHOE PEUICHHE TUNA «KUHK» H
(yKTyauy OKOJIO HeTo Ha MpUMepe Mozenn noreHnuana V1(x) = - x2 + x4. Boigenenue «HyneBoit
Moabl». Breipaxenue mist amrmummtyasl ALR uepes neiicTBue KMHKAa M OTHOILEHHE JETEPMHHAHTOB
duykTyanmii B Toie O€30TpakaTeNIbHOTO TMOTEHIMaia. 3ajlaya O pachaje MeTacTabWIbHOTO
COCTOSHUSI Ha mIpuMmepe mnoreHnuana V2(x) = x2 — x3. BrluncieHne MHUMOH 4YacTH 3HEPruU
coCTOsIHMA (T.€. CKOPOCTH pacmaja) depe3 HHTerpaia mo myTsaM. llepeBanbHoe pelieHHe THIa
«bounce» u oTpunarenbHas MoJa. BbluMcieHHMe MHHUMOW 4YacTH pPacXOISIIETOCs HHTerpana.
BeipaxeHue Juisi CKOpPOCTM pacliafia uepe3 JeicTBUEe KHHKAa U OTHOIIEHHE JEeTEpPMUHAHTOB
¢uryKTyauuii B mosie 6e30TpakareIbHOTO MOTEHIHAIA.

2. Karactpoda opToronansHoCTH-2

Karactpoda oproronanuzanuu B 6030HU3UPOBAHHOM HpescTaBieHUU. CHHTYISPHOCT (epMH-Kpas.
HedazupoBka u karactpoda OpTOroHaIBLHOCTH B HHTEpdepomeTpe. JuccunarnBaas 1ByxXypoBHEBas
CUCTEMA: BBEJICHUE.

3. ®yukiuonan Biusaus delinMana-BepHoHa A1 MaTpULIBI INIOTHOCTH — 1

PaBHOBecHast (TeruioBast) Marpulla TUIOTHOCTH. YpaBHeHHe 3Bomtonnu ot 0 mo 1/T mo MHUMOMY
BpeMEHH M HHTerpan no mytaMm. Craructhdeckas cymma. PaBHOBecHass MaTpula IUIOTHOCTH
YaCTHIBl B MATHUTHOM M B 2JIEKTPUYECKOM IMOJISIX. BapuanuoHHslid npuHIun. MaTpuna mioTHOCTH
MpHU JTUHEWHOW CBA3M C BHEWIHMM mojeM. DyHKIMOHAN BIMAHUS B MHUMOM BpPEMEHH. 3aaada o
HOJISIPOHE.

4. ®dynkumonan BausHUsS OeitHmana-BepHoHa 1St MaTPUIIBI IUIOTHOCTH — 2

HepaBHoBecHast MaTpuia IJIOTHOCTH: HMHTErpal MO MHYTAM «Tyla M 0OpaTHO» IO BpPEMEHH.
VYepenHeHnue 1o COCTOSHUSIM «cpeibl» M (QyHKumoHan siausHus. Cpenma, cocTosimias U3 Habopa
OCIIWIIATOPOB MpH 3aiaHHol Temneparype T. IleppuoguuHOoCTh M0 MHUMOMY BpeMEHH. Brruncienue
MOTEHIMAaNa BIUSHUS uepe3 QyHKIUM [prHa Ha KOHType «Tymaa u oOpatHo». Cpena ¢ JTUHEHHOM
(«omuyeckoit») auccunanuerd. KBaHTOBBIM aHanor ypaBHeHUs JlaH)keBeHa M €ro KIJIACCHYECKUN
npenen. Kiaccuueckas auccunaruBHas IuHaMuka U cynepcummerpus. @ynkuus ['puna ObicTpoit
YaCTUILIBI B CIIy9ailHOM MarHWTHOM IIOJIE.



5. Jluccumanus B KBAHTOBOM MeXaHHUKE — 1

1. Tlpumepsl GpU3HUECKUX CUCTEM:

0 TYHHEJIMPOBaHHE MEX/y BBIPOXKIECHHBIMU JBYMs COCTOSHHS: MOJIEKyJa aMMHaKa U TMOI00HbIE e,
TYHHEJIMPOBaHHUE cliMHA S>>1 B MOJIEKYJIIPHBIX KilacTepax, KyouTtsl, TLS B meTannax;

) np06ﬂeMa y3KOI\/’I 30HBI: [LI-MC30HbI B MCTAJIJIC, IMHAMHUKA (1)8.3])1 B Z[)KOSG(I)COHOBCKI/IX KOHTAaKTax,;

0 pacraj MeTacTaOWIBHOTO COCTOSIHHS B PpHCYTCTBUM Auccunanuu: phase slip in biased Josephson
junction, TYHHEJIMPOBAaHHE OJCKTPOHA B TPS3HBIA METaJUL, KPHIl IHCIOKallMd B KBAaHTOBOM
KpHCTAJLIE.

2. OOmiast Teopusi KBAHTOBOTO pacmajia Py HATMYWH JIUCCUITIAIINH.

3. Ilepexon  oT  TemioBOM  akTMBAMM K  JUCCUIIATUBHOMY  TYHHEIMPOBAHUIO.
[Ipe-sxcioHeHuMaIBHBIN QaKTop.

6. Jluccurmaius B KBAaHTOBOM MEXaHUKE — 2

1. JIByX-ypOoBHEBas cUCTEMA:

o JIByx-ypoBHeBas cucTeMa ¢ IWCCHUIalnell B MHUMOM BpPEMEHH MpH ciaboil cBszu o << 1.
o Touno pemaemsrii ciyqaii: IYC c o= 1/2.

o ®azoBeIii nepexox mpu o = 1 — 6J0Kaga TyHHEIMPOBAHUSI.

Pa3zpy1iieHre 30HHOTO JBUKEHHUS B IEPUOJUYECCKOM MOTEHIIUAIIE:
pa3IoKEeHUE IO UHCTAHTOHAM U 1yalbHOE K HEMY,
(hazoserit nepexon llIMuna u ero ¢u3. CMEIC,

©c o o N

JUCCUTIAIINS, TIEpUONIecKas o (ase.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0MMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

VYuebHas ayquTopusi, 10CKa, TP HEOOXOAUMOCTH MEHAIIPOEKTOP, IKPaH.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI
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Condensed Matter, Volume 12, Number 9.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

JocTynHeie yepe3 Internet HayuHbIE 1 HAYYHO-TEXHHYECKHE )KYPHAIIBI, B TOM YHUCIIE:
https://journals.aps.org/ - 6a3a nanHbIX 1o xxypHasiam Physical Review

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o JMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

[TpencraBnenue MaTepuasa Ha JOCKE W/WIN TIPU MTOMOIIH MeTHAIIPOEKTOpa.

Bo3moxHo ncnonb3oBanue 110 JJI1 CUMBOJIBHBIX W/AITA YUCIIEHHBIX BLIQHCHEHHﬁ, a TaK¥XKC
MMPOBCACHU Be6I/IHapOB W 3aHSATHI OHJIAIH.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yaromuid IUCUUIUIMHY, JODKEH C ONHOW CTOPOHBI, OBJIAACTh OOIIMM TMOHSITHHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3yabTaTe U3YUCHHUS AUCHUIUIMHBI CTYACHT OOJDKCH 3HAThb OCHOBHBIC OIPCACIICHUA AUCHUIIINHBI,
YMETh IPUMCHATH IMOJTYUYCHHBIC 3HAHUSA JId PCIICHUS PA3JIMYHBIX 3a/a4.

VYenemrHoe  OCBOeHHME Kypca TpeOyeT HanmpsHKEHHOW CaMOCTOSTENbHOW paboThl  CTy[JeHTa B
COOTBETCTBUU C JJAHHBIMH B pabodeii mporpamme. CamocTosTeNbHas padoTa BKIIFOYAET B ceOsl:

— YTEHUE PEKOMEHI0OBAaHHO JIUTEPaTypHl,

— TpopaboTKy y4yeOHOro MaTepuana, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSITEIIEHOTO M3yUCHHUS;

— peleHue 3a1a4, IpearaéMbIX CTYJICHTaM Ha JICKIUAX U TPAKTUICCKUX 3aHATHSX,

— IPH HEOOXOAUMOCTH MOATOTOBKY K NPAKTHYECKHM 3aHATHSAM, KOJUIOKBUYMaM, YK3aMEHY.
ITokazaTteneM BiaJeHUs] MaTepUaOM CIYXKHUT YMEHHUE pelarh 3agadd. g dopMupoBaHus yMeHUs
NPUMEHATh TEOPETHYCCKHE 3HAHHUS Ha MPAKTHKE CTYJCHTY HEOOXOIMMO pelarh Kak MOXHO OOJbIle
3ajad.

BaxHo 10OWTHCS MOHMMAHUS W3y4aeMOro Marepuana, a He MEXaHHYECKOro ero 3arnoMuHaHus. [Ipu
3aTPYHEHUU H3Y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CJIEAYyeT OOpamiarbesi 3a KOHCYIbTAlUAMH K
JIEKTOPY I MPENOAaBaTeNI0, BEAyIIEeMy MPAKTHUSCKUE 3aHATHS.

Bo3MOXeH MPOMEKYyTOUHBIH KOHTPOJIb 3HAaHUH CTYICHTOB B BHJE PEIICHHS 33]a4 B COOTBETCTBHH C
TEMAaTUKOW 3aHATHH.



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

kageapa npobiem TeopeTrnueckor pu3nku (Teoprpymnma l'oppkoBa)
Kypc: 2

KBaJIH(UKALUS: MarucTp
Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 3 (OCeHHUH) - DK3aMeH

Pa3paborunk: M.B. @Oeciirensman, 1-p (huz.-MaT. HayK, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM JEATEILHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE

VK-6.2 OueHuBaeT CBOIO JI€STEIHLHOCTb, COOTHOCHUT LIE/H,
CIIOCOOBI W CPEJICTBA BBHITIONHEHUS JACATEIHLHOCTH C e
pe3ynbTaraMu

YK-6.1 Ymeer pemars 3aga4u COOCTBEHHOTO JIMYHOCTHOTO

U npodeccHOHANBHOTO  pa3BUTHS,  ONPENeNsTh |
CaMOOIICHKH

peaNn30BbIBATH MPUOPUTETHI COBEPIIICHCTBOBAHUS

COOCTBEHHOM JIeATEIbHOCTH

OIIK-1.1 3maer ® cmnocoOEH  HUCIOJL30BaTh B

npo(eCCUOHANIBHON  JESITENBbHOCTH  (PyHAaMEHTAIbHBIC

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HAyK

Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKU OLIEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIEJOBaHUI B 0O0JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKd M (U3MKH M CHOCOOEH WX NPUMEHSTh NpHU
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer npeacraBicHre 00 aKTyalTbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOH JIeTENNLHOCTH, CIIOCOOCH
Ha HayYHOM s13bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 Umeet npeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIIC/IOBAaHUI B paMKax TEMaTW4YecKoil obmactu cBoei
npo¢ecCHOHANIBHON eI TeNbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
HCCIICIOBAaHUH B o0jacth cBoeil mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONb3yEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHambLHON
JIeATEIIbHOCTH, YIUTBIBasi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUUHBIX METOJIOB PEIICHHUS

OIIK-3.1 CnocobeHn ananmu3upoBarh 3ajady, [JIaHHPOBAThH
MyTH pEIIeHHs, Mpeyiarath U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHIE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHss 3HAHHS B
pa3IMUYHBIX 001aCTAX HAYKH (TEXHUKN)

OIIK-3.3 BnageeT aHaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJIYyYaeMbIX PEIICHUN

OIIK-4 CriocoOeH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJlu3 pe3yJpTara v IIPeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B O0JIACTH
(bHU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHSI TPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0JacTu
(bHU3UKO-MaTEMaTHYECKUX HAyK JUIS PEeIICHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHUIO

kB (pHuKaIy, MpodeccuoHaTbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMAJIbHBIE, STHHUECKHE,
KOH(ECCHOHAIILHEIE U KYJIETYPHBIC PA3IHIUS

OIIK-5.3 Crpemurcs K TMOJYyYEHHUIO HOBBIX 3HAHUIA,

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

I1K-1 CiocobeH cTaBuTh, (hOPMaIN30BEIBATE U

[MK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMANHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIEHOCTH




pemarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIIEeI0BaTh MaTEMaTHYECKHE MOIETH
U3y4aeMblX SBJICHUN U IPOLIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBbIE HAYUYHbIE PE3ysIbTaThl

IIK-1.2 CnocobeH  BbIBHTaTb THIIOTE3bl, CTPOUTH
MareMaTH4ecKue MOACTH JUI ONHCAHUS H3y4YaeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAYECTBO Pa3pabOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue M (WiIn)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[IK-2.1 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTH HAYYHBIC
HCCJICAOBAHUS CAaMOCTOSITENIbHO MJIM B COCTaBE HAy4HOTO
KOJIJIEKTHBA

2. Iloka3areim OleHUBAHUS KOMIIEeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «I[I/ICCI/IHEITI/IBHLIG KBAaHTOBBIC CUCTCMBbID) O6y‘-IaIOH_II/II\/’IC$I JOJIDKCH:

3HAThb:

- OCHOBHBIC ITOHATHSA I10 TEMC JUCIHUITIIINHEI.

yMeTh:

- I[IOJIB30BATHCA PA3BUTBIMU B PAMKaX JUCHUINIMHBI MCTOAAMU UCCICAOBAHUA, PCUIATh 3aJa4H 110 TCMC

IUCIUTUIAHEL.
BJIAJETh:

- MaTreMaTH4YeCKUM W MOHATHUHBIM arnmaparoMm u METoAaMu PICCJICI[OBZIHPIIZ, COCTaBJIAIOIINMHU

COACPIKAHUC NUCHUILJIMHBI.

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

C LCJIBIO KOHTPOJISI OCBOCHUA O6y‘laIOH_[I/IMI/IC$I yqe6H0r0 Marcpuajia MmpoBOAUTCA YCTHBII\/’I OIIpoC B
HavaJi€ 3aHsATUA 110 TCMC ITPOULIIOTO 3aHATUA.

4. IlepeyeHb THNOBBIX (IIPMMeEPHBIX) BONPOCOB M TeM /IJ1 IPOBeJAeHHs POME:KYTOYHOH aTTecTaluu

oOyuaroumuxcst

Kputepun onennBanus
Onenka "ommuno" (10 Gasos)

BBICTABJIACTCA  CTYACHTY, IIOKAa3aBHICMY BCCCTOPOHHMUC,

CHCTEeMaTH3UpOBaHHbIE, DIyOOKHE 3HAHUS Yy4eOHOW MporpaMMbl JAWCHMIUIMHBI, HPOSBISIOMIEMY
HWHTEpeC K JaHHOM NMpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka "ormmmuno" (9 0amioB) BBICTABJISIETCSL  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSThH UX Ha MPaKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HNPUHATHIX PELICHAMN.

Onenka "ormnmuuno" (8 0amioB) BBICTABJISIETCSl  CTY[EHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pelIeHui, ¢ HEKOTOPBIMH HEOYETAMH.

Onenka "xopomio" (7 0anioB) BBICTABISETCS CTYACHTY, €CIIU OH TBEPIO 3HAET MaTepuai, rPaMOTHO U
[0 CYIIECTBY M3J1araeT ero, yMeeT MPUMEHAThH IOJIyY€HHbIC 3HAHUS Ha MPAKTHKE, HO HEAOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka "xopomo" (6 0anoB) BBICTABIISETCS CTYACHTY, €CIIM OH TBEPAO 3HACT MaTepuai, FPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT MPUMEHSTH MOJTy4YeHHbIE 3HAHHMS Ha MPAKTUKE, HO JIOIyCKAeT B
OTBETE WJIH B PELICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.



Onenka "xopomo" (5 OamioB) BBICTABISETCS CTYAEHTY, €CIM OH B OCHOBHOM 3HAeT Marepual,
IPaMOTHO M MO CYIIECTBY H3JIaraeT €ro, yMeeT HMPUMEHATh MOJy4YEeHHbIC 3HAHUs Ha IMPAKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUYECTBO HETOUHOCTEH.

Onenka "ynoBneTBopuTedbHO" (4 Oana) BBICTABISIETCA CTYIEHTY, IOKa3aBHIEMY (QparMeHTapHBIMH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyIIEHUs JIOTHYECKON MOCIEe0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOMJI OCHOBHBIE pa3zieibl yueOHOW HmporpaMMbl, HEOOXOJUMBIE IS JalbHEHIero ooyueHus, 1
MOJKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

Onenka "ynoBnerBoputensHO" (3 Oajuia) BBICTABISETCS CTYACHTY, ITOKa3aBIIeMy (parMEeHTapHBI,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (popMynrpoBKax 0a30BbIX MOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH IporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSET MTOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.

Onenka "HeynoBieTBOpUTENbHO" (2 Oamia) BBICTABIISICTCS CTYACHTY, KOTOPBIA HE 3HaeT OoJbLIei
YaCcTH OCHOBHOTO COJEpXaHUS y4eOHOW MporpamMMbl JUCLUIUIMHBL, JOMYyCKaeT IpyOble OmMOKU B
(hopMyIIMPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BATh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.

Onenka "HeynoBierBoputenbHO" (1 6aymn) BBICTABISETCS CTYACHTY, KOTOPBIH HE 3HA€T OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue omuOK B (GOPMYIUPOBKaX
0a30BBIX TMOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3aj1ay.

5. MeTonuueckne MaTepuaIbl, ONpPeIeIsONINe MPoueIyPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

OK3aMeH MpoBOAUTCS B YCTHOH ¢opme mo Oumneram. B kaxxgom Owuiiere mnpencTaBiieH OAMH
Teoperuueckuii Bonpoc. [Ipu nmpoBeneHnu sx3ameHa oOydaromeMycs npenocrasiasercs 30 MHHYT Ha
noaroroBky. Onpoc o0ydaromerocs: He JOJKEeH MPEBbIIaTh OHOTO aCTPOHOMHYECKOTO Yaca.



1. IlepeyeHb THNOBBIX (MPUMEPHBIX) BOMPOCOB, 3/IaHU, T€M /ISl MOATOTOBKH K TEKYIIEMY KOHTPOJIIO

[puMepsl 3a/1aHM KOHTPOJIBHOM PabOTHI:

1. Haiitu pacuienyieHue ypoBHeH B IByXIMHOM CUMMETPHYHOM MOTEHLHATIE METOAOM (DYHKIHOHAIBHOTO HHTETPHPOBAHUS C yUETOM
HWHCTaHTOHOB.

2. HaiiTi MaTpHily INIOTHOCTH YaCTHILBI C 3apsI0OM € U MacCOi m, IBMIKYLIEHCS B IOCTOSTHHOM MarHUTHOM mojie B mpu temneparype T.
3. Haiitu B3auMo/ielicTBEe HHCTAHTOHOB (B MHUMOM BPEMEHH), BO3HHUKAIOILEE H3-3a CBA3U TyHHENIHPYIOIIEH JaCTUIIBI C OMUUECKUM
pe3epByapoM.

4. Haiity BKJIaJ B 2HTPOIIMIO CBOOOHON KBAHTOBOM YaCTHUIIEI MAacCHI M, BO3HUKAIONIHI H3-3a €€ CBSI3H C OMHUECKUM Pe3epByapoM.

5. Haiitu Buz dhexTuBHOTO NEHCTBHUS, 3aBUCSILIETO OT Pa3HOCTH (a3 Ha HKO3e()COHOBCKOM KOHTAKTe ¢ HomepoM n=0, rmocie
HMHTETPUPOBAHMS 110 BCEM OCTaJBHBIM IepeMeHHbIM LC-nuHny, moka3aHHOM Ha pUCYHKE HIDKE.
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[puMmepsl 33124 115 TOMAITHETO 3aAaHus:
1. MeTo1oM MHCTaHTOHHBIX TPACKTOPHI HAMTH IUPHHY 30HBI ABIKEHHS YaCTHIBI 33IaHHOM MacChl B CHHYCOMIAIEHOM ITOTEHIHAIE OOJIBIION

aAMILIUTY b

2. TIlpumenuts BapuanuoHHBIH MeTo PelfHMaHa K BEIMHUCICHUIO CBOOOIHOM SHEPTUH U TEITIOEMKOCTH aHTaPMOHHYECKOTO OCILIHIIISITOPA C
noteruuanom U(x) = k x*2 + \lambda x4 u3yuus cnyqan k >0 u k <O0.

3. MUccnenoBats adext ApoHoBa-boma 1yt 4acTHIEL, IBIDKYIIEHCS Ha KOJIbIIE ¢ MATHUTHBIM IIOTOKOM BHYTPH, TIPH HAIUYUH CBSI3U STOM
YaCTHULbI ¢ OMUYECKHUM JUCCUIIATUBHBIM PE3EPBYapOM.

4. W3yduTh BO3MOXKHOCTH IOSIBJICHHS CBI3aHHOTO COCTOSIHUSI KBAHTOBOM JAaCTHIIBI, ABIDKYIIEHCS B TPEXMEPHOM IIPOCTPAHCTBE B I0JIE CIa00T0
KOPOTKOAEHCTBYIOLIETO MOTCHINANA, IPH HATUIHUH CBSI3U JaCTUIIBI C JUCCUIIATHBHBIM pe3epByapoM. [lokasars, 4T0 mpu oMHYecKon
JIVICCHUITIALINY CBSA3aHHOE COCTOSTHHE BCET/Ia UMEETCs, ISl CKOJIb YTOJHO c1aboro MoTeHIHana.

5. Haiiti nepeHOPMHUPOBKY 1K03€()COHOBCKOI SHEPTHU CBEPXIPOBOASALIETO KOHTAKTA M3-3a (QIyKTyauuit Gpas3sl Ha HEM, IIPH YCIOBHH, YTO
KOHTAKT IIYHTHUPOBaH conpoTuieHneM R mopsinka h/4e”2 = 6.5 Kom.

2. IlepeyeHb THNOBBIX (IIPUMEPHBIX) BONPOCOB U TeM /JIsl IPOBeIeHUs MPOMEeKYTOYHOI aTTecTalMK 00y4aloUIuXCs

KoHTpoJIbHBIE BOIPOCHL:
Mertox HHTETpaja IO TPACKTOPHUAM U BEIYUCIICHHE PacIeIUICHHs YPOBHEH B IBYXIMHOM IOTEHITHATE.

Karacrpoda opToronanuzanny B8 6030HU3HPOBAHHOM IIPE/ICTaBICHUH.
Bapuanvonnsrit Mmeron @eitHMana 1 penieHre npooiIeMbl HOsPOHa.

PaBHOBecHas (TeIOBast) MAaTPHI[A INIOTHOCTH. Y paBHEHHE YBOJIOHH, CTATHCTHIECKas CyMMa. PaBHOBeCHast MaTpHIa MIIOTHOCTH YaCTHIIH B
MarHATHOM H B JJICKTPHIECKOM MOJIAX.

OyHKIMOHANBHBIH HHTErpajl JUIsl HEpaBHOBECHON MaTPHIIBI INTOTHOCTH (MeTox Kennpla).
KBasuknaccuueckuii aHaior ypaBHeHus JlaHxeBeHa.

Cy»KeHHe 30HBI KOTepPEeHTHOTO ABIDKEHUS IPH HAJTMINH CBSI3H C OMHUECKIM PE3epBYapoM.
O6mas Teopust KBAaHTOBOTO PacIaia MPH HATNIUH AUCCUTIAIHN.

Paspyiienue 30HHOTO JBIKEHHUS B IIEPUOJIUUECKOM NTOTEHIHAIIE.

JIByx-ypOBHeBas CUCTEMa C IUCCHIIAIMe B MHUMOM BPEMEHH NPH CIa0oH cBsi3u o << 1.

Hl YUMEPLI SK3aMEHAIITMOHHBIX OHMIIETOB:

Buner 1. Mertoj unTerpana no TpaeKTOpUsIM U BEIUMCIIEHUE PACIIEIUIEHUs] YPOBHEHN B IByXSIMHOM IOTEHIIHAIE.
buser 2.  Bapuarmonssiii Mmeton deitHMaHa 1 perieHrue mpo0IeMbl TOJIIPOHA

buaer 3. DyHKIIMOHATIBHBINA MHTETPAJ IJI1 HEPAaBHOBECHOM MaTpHIIbl INIOTHOCTH (MeTo Kenapiiia)




