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1. llean ocBOeHMS AUCIUILIMHBI

Hucuurmumna  «AnreOpandeckue ¢ TeOMETPUYECKHE  METOAbl  HMCCIIEIOBAaHUS
T QepeHMaIbHbIX U Pa3HOCTHBIX YpaBHEHHi» oOecrneynBaeT NPHOOpETeHHE 3HAHUH MU
YMEHHUI B COOTBETCTBUU C TOCYIapPCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM.

Llenu ocBOeHMS JaHHOM TUCLMITIIMHBIL:

- O3HAaKOMHTH CTYJICHTOB C COBPEMEHHBIMH aJreOpanyecKuMU H TeOMETPHUYECKUMHU
METOJlaMH  UccleloBaHUA Au(p(EepeHIUaIbHBIX W Pa3sHOCTHBIX  ypaBHEHUH, BKIIIOYas
UCTIOJIb30BaHNE CHUMMETpUU M TpeoOpa3oBaHuil BokimyHma ans MOCTpOCHHS DPELICHHUH TaKuX
YPaBHEHMH, B TOM YHCJIE COJUTOHHBIX PELICHUN HETMHEHHBIX MHTEIPUPYEMBIX YPAaBHEHHH,

- MPEJOCTAaBUTh CTYACHTAM OIBIT UCIIOJIB30BaHHUS OCHOBHBIX ITAKETOB KOMIIBIOTEPHOTO
IPOrpaMMHOI0 oOecreueH sl JUIsl CUMBOJIBHBIX BBIYMCIECHUHM (B ToM uucie nakeroB Wolfram
Mathematica u Maple) st pemieHHst akTyalbHbIX 3ama4 B obnactu auddepeHnnanbHbIX H
Pa3sHOCTHBIX YpaBHEHHIH,

- MIPHUBJIEKATh CTYJICHTOB K HAayYHBIM HMCCIEJOBAaHUSAM B oOnactu qudQepeHnnaibHbX U
Pa3sHOCTHBIX YPaBHEHMH, BKIIFOUasi HEJIMHENHHbIE HHTEIPUPYEMbIE YPaBHEHHUS.

2. MecTo AUCHMILINHBI B CTPYKTYpe 00pa3oBaTe/ibHOM IPOrpaMMBbl

JucuumimHa  «AnreOpandeckue M TEOMETPUYECKHE  METOAbl  HMCCIIEI0BaHUS
mubdepeHIMaNbHbIX W PA3HOCTHBIX YPaBHEHUW» BXOAUT B LUK JUCHUIUIMH, KOTOpBIE
o0ecreunBalOT OBJAJACHUE alreOpauuyecKUMHM, TIE€OMETPUYECKUMH U  BBIYMCIUTEIbHBIMU
METOAAMH, HEOOXOIMMBIMH JJIsi TIOATOTOBKH CIelranucTa-mareMarrka. OHa OCHOBBIBAETCS Ha
3HAHMSIX, MOJIYYEHHBIX CIyIIATeIsIMU HOpPU M3YYEHUH KypcoB «Airedpa U TE€OMETpUs»,
«duddepennmanbupie ypaBHEHUS» M «YpaBHEHHUS MaTeMaTudecKod (u3uku». 3HaHUA U
HAaBbIKM, IIOJIyYE€HHbIE IPU M3YYEHUM JUCLMIUIMHBI «AJireOpandyeckue M TeOMETPUUYECKUE
MeTOoAbl uccienoBaHus AudGepeHInanbHbIX U PAa3HOCTHBIX YpaBHEHUN», HCHONB3YIOTCS MpU
U3y4eHnH oOmenpodeccnoHaNbHbIX JUCHUIUIAH, a TAKXKE psAga CIeHUAIbHBIX KypcoB. JlaHHas
JUCLUIUIMHA SIBIISETCS] KypCOM IO BBIOODY.

3. [Inanupyemble pe3yabTaTbl 00y4eHHs M0 JUCHUIINHE, COOTHECEHHbIE ¢ IJIAHUPYeMbIMH
pe3ybTaTaMH 0CBOCHHS 00pPa30BaTeIbHOM NMPOrPaMMbl

[Tponiecc M3ydyeHus NUCLUILIMHBI HalPaBjiIeH Ha ()OPMHUPOBAHUE CIEAYIOLIMX IEMEHTOB
xoMmrieTeHIil B cootBeTcTBUU ¢ @I'OC BO, OIl BO u npuobGpereHus ciaeayrouux 3HaHWMH,
YMEHUH, HaBBIKOB U (MJIM) OTIbITA JeSITEIbHOCTH:

DopMmupyemas Nuaukatop 10cTHXKEHUS Ilepevyenn
KOMIIETeHI M KOMIIETeHIIHH TUIAHNPYEMBIX Pe3yJbTaTOB 00y4YeHns
(xoa u GopmyIHpPOBKA) (xoa u GopmyIHpPOBKA)

IIpodeccnoHanbHbIe KOMIIETEHIIMT

IK-2 N-11K-2.2 3HaTh:

Crocoben Nwmeet ombIT pa3zpaboTku - OCHOBHBIE TIOHSITHSI aliTeOpanvIecKux 1
pas3pabaTbIBaTh U TEOPETUUECKUX MOZAETICH reOMETPUYECKHX MOJXO0I0B K

aHAM3UPOBATH pelraeMbIx 33139 T PepeHIInATEHBIM B Pa3HOCTHBIM
KOHIIETITyaIbHbIC U YpaBHEHHUSIM, B TOM 4HcIie TOHATHUS anredp JIu
TEOPETUYECKHE MOJIEIN BEKTOPHBIX TOJIEH, CAMMETpUH 1

pelaeMbIX HayqHBIX npeoOpazoBanuii bakiyHaa ai1s ykazaHHBIX
nmpobieM u 3a1a4d YpaBHEHUI;

- OCHOBHBIE PE3YJIBTaThl TEOPUN CUMMETPUI U
npeoOpazoBanuii boknynaa s




BGKTOpHBIX HOJ'ICI7I .
Ymern:

nmuddepeHIINaTbHBIX U Pa3HOCTHBIX
YpaBHEHUH C HCIIONB30BaHUEM areop JIu

- IPUMEHATHh CUMMETPUH U IIPEe0O0pa30BaHUS
BaknyHaa [ noCTpoeHus peleHui

T QepeHInaNbHBIX U PA3HOCTHBIX
YpaBHEHHUH, BKIIOUAs IIOCTPOCHUE PEIICHHH,
WHBAPHAHTHBIX OTHOCHUTENIHLHO JaHHOM
CUMMETPHH, a TAK)KE Pa3MHOKEHHUE PEICHUH
C TIOMOILIBIO TIpeoOpa3oBanmii bakmyHna.
Baagers HaBbIKaMu:
- MCTIOJIB30BAHUS ITAKETOB KOMIIBIOTEPHOI'O
MPOrpaMMHOro obecredeHust (BKIoUas
Wolfram Mathematica u Maple) mis
MTOCTPOCHMS pereHuit muddepeHnnaIbHbIX 1
Pa3HOCTHBIX YpaBHEHUH € IIOMOIIBIO
cuMMeTpuil u ipeoOpazoBanuii baknyHaa.

4. O0beM, CTPYKTYpPA U cofAep:KaHue JUCIUIIMHBI

OO0miast TpyI0E€MKOCTh AUCIUTUIMHBI COCTABIISET 2 3a4E€THBIX CIUHMUIL, 72 aKaj. 4acoB.

Ne Tembl (pa3aebl) Buapl yueOHbIX 3aHATHIA, DopMbI TEKYLLIEro
n/n AUCUUILIMHBI, BKJIIOYASI CAMOCTOSATETbHYIO KOHTPOJIsI
HX cojiep:KaHue padoTy CTYIEHTOB, yCIeBaeMoCTH
U UX TPYAOEMKOCTh
(B akajeMM4yecKHX Yacax) dopma
e Konrakrnas padora HPpOMEKYTOTHOM
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KOHEYHOMEPHBIX U
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0eCKOHEUHOMEPHBIX
MPOCTPaHCTBAX.
2 |l'eomerpuueckas
HWHTEPIpETALUs
pripeTall 1| 2|2 5
mddepeHIanTbHbIX
YpaBHEHUH.
3 |Cummetpun
mddepeHanTbHbIX
YpaBHEHUH U IPUMEHEHUE 1 2 2 5
CUMMETPUH [T HOCTPOSHHS
pemeHnit augdpepeHInaIbHbIX
YpaBHEHUH.
4 |[IpeobOpasoBanus bakiynma s
g hepeHInanbHBIX 1 5 3 | 5
YpaBHEHHUH M UX PUIIOKEHUS
JUJISl pa3MHOXEHHUS peleHU




nuddepeHInanTbHbIX
YpaBHEHUH.

5 |AnreGpamdeckas
HWHTEpIpeTaLus
mudepeHIaTbHO-Pa3HOCTHRIX
YpaBHEHUH, CAMMETPHU
nrddepeHInanIsHO-pa3HOCTHBIX
ypaBHEHUI 1 IPUMEHEHHE
CUMMETPHH IS TIOCTPOSHUS
pEUICHUH TaKUX YpaBHEHUM.

6 |CumMeTpuHn pa3HOCTHBIX

YpaBHEHUH Ha IBYMEPHOU
peIIeTKe U MpUMEHEHNe 1 3 2 1 5
CUMMETPUH 711 TOCTPOEHUS
pEeUIEHUI TaKUX YpaBHEHUM.

7 |llpeoOpa3oBanus bakmyHna st
Pa3HOCTHBIX U

nddepeHInaI HO-Pa3HOCTHBIX
YpaBHEHMIA.

0,3 | 1,7 [3auer

Hroro 16 | 16 4 |03 ][357

Conep:xkaHue pa3ejioB THCHHUILIHHBI:

Tema 1. BekTopHble 1O Ha KOHEYHOMEPHBIX H 0eCKOHEYHOMEpPHBIX

NPOCTPAHCTBAX.
Omnpenenenne OeckoHedHOMEepHOTro mpocTpancTBa $RMinfty$ w rmagkux ¢yHKiuii Ha Hem.
OmnpeneneHne BEKTOPHBIX IMOJIEH Ha KOHEYHOMEPHBIX U OECKOHEYHOMEPHBIX MPOCTPAHCTBAX.
KommyTarop BekTOpHBIX moJieit. Anredpsl JIlu: onpenenenue, cBoiictBa u npumepsl. Anredpa JIn
BEKTOPHBIX ITOJIEH.

Tema 2. 'eomeTpnueckass uHTepnperauus 1uddepeHunalbHbIX YPABHEHHIA.
IIpocTpaHCTBO MKETOB (CTpYH) U BEKTOpHBIE MO HAa HeM. Omneparop MOJHONW MPOU3BOAHON U
€ro HMHTepIpeTanus KaKk BEKTOPHOIO TOJs Ha IPOCTPAHCTBE JUKETOB. [eomerpuueckas
uHTEepHnpeTanus IudQepeHMaIbHbIX YpPaBHEHHI C IOMOIIBIO TPOCTPAHCTBA JIKETOB U
BEKTOPHBIX MOJIEH, COOTBETCTBYIOLIMX OIEPATOPAM IMOJIHON MPOU3BOMHOW IO HE3aBUCUMBIM
[IEPEMEHHBIM.

Tema 3. Cummerpun audepeHHAIBHBIX YPABHEHUI U NPUMEHEHUe CHMMeTpHuil

JJISl IOCTPOEHUSA peleHnH 1 PepeHnaIbLHBIX YPABHEHHU.
Omnpenenenne cumMMmeTpuil TuddepeHIranbHbIX YPaBHEHUH C MOMOIIbI0 BEKTOPHBIX IOJEH Ha
OPOCTpAaHCTBE  JpKeToB.  Pemenuss  aunddepeHIuanbHOrO  ypaBHEHMs, MHBapUaHTHBIE
OTHOCHUTEJIBHO JaHHOM CUMMETpPUHU. BbIYMCIIeHME CUMMETPUN M WHBAPUAHTHBIX PEIICHUN C
IIOMOIIbI0  MAKETOB  KOMIIBIOTEPHOTO MPOTPaMMHOIO  OOECledeHUs: Uil  CHMBOJIBHBIX
BBIYHCIICHH, BKJTIo4ast makeTsl Wolfram Mathematica u Maple.

Tema 4. IIpeoOpaszoBanus bikiaynaa ans auddepeHIUATbHBIX YPABHEHHI M HX

NPUJIOKEHHS VISl PA3MHOKEHHS pelieHnil AU epeHuAIbHbIX YPABHEHHI.
Omnpenenenne mnpeoOpasoBanuii boxnynna. Ilpumepsl mpeoOpasoBanuit  bokiaynma s
HEJIMHEWHBIX ypaBHEHUN Maremarhyeckod ¢Gu3uku, BKiIrouas ypaBHeHUs: KopreBera — e
®pusa u cunyc-lopnona. PasmHoxxenue pemenuii 1udpepeHnanbHbIX YpaBHEHUH ¢ TOMOIIbIO
npeoOpazoBanuil bakiynna. Beruucienne conuToHHbIX pemieHuil ypaBHeHusi Kopresera — ne
@®puza ¢ momompio npeodpazoBanus boknynaa. [IpuMeHeHHE COTUTOHHBIX PEIICHUH JUIs
ONMCAHUs BOJIH HA BOJE.

Tema 5. AuareOpamyeckass wuHTepnperanuss AuddepeHuINaIbHO-PA3HOCTHBIX
YPaBHeHU#, cuMMeTpuUM Au(depeHINANbHO-PA3HOCTHBIX YPABHEHMH M IPUMEHEHHUe
CHUMMETPHUII VI OCTPOEHH S PelIeHUil TAKUX YPABHEHUI.



Omnpenenenue nupdepeHnanIbHO-pa3HOCTHBIX YpaBHEHHNH. AnreOpandeckass — MHTEpIpETanus
TakuX ypaBHeHMH. OmnpeneneHre CUMMETPUH Uil  TaKUX  ypaBHEHWUl. Pemenus
mudQepeHInaTbHO-Pa3HOCTHOTO  yYpaBHEHUS,  WHBAapUAHTHbIE  OTHOCUTENIBHO  JAaHHOU
CUMMETpUHU. BpluncieHue CHUMMETpPUM M WHBAPUAHTHBIX PEUNICHUH C IOMOILBIO IAKETOB
KOMIIBIOTEPHOTO MTPOrPAMMHOTO 00ECTIeYeHHUS JJIsi CHMBOJIBHBIX BBIUYMCICHHM, BKIIOYAs MAKETHI
Wolfram Mathematica u Maple.

Tema 6. CumMMeTpHH Ppa3HOCTHBIX YPAaBHEHHH Ha [BYMepPHOH pelieTrke H
NnpUMeHeHHe CUMMETPHUH VISl NOCTPOEHM s PellieHNid TAKUX YPABHEHUIA.
Omnpenenenre pasHOCTHBIX YPaBHEHUH Ha ABYMEpHOH pemertke. OnpeneneHue CUMMETpUI AJis
Takux ypaBHeHUH. [IpumMepsbl pemieHnil pa3HOCTHOIO YpaBHEHMS, HNHBAPUAHTHBIX OTHOCUTEIBHO
JJAHHOM CUMMETpHUM. BbIYKCIIeHre CUMMETPUI U MHBAPUAHTHBIX PELICHUN C ITOMOIIBIO [TAKETOB
KOMITbIOTEPHOTO MPOrPaMMHOIO OOECIICUEHUS IJISi CUMBOJIBHBIX BBIYMCICHUM, BKIIIOYAs IMAKEThI
Wolfram Mathematica u Maple.

Tema 7. IlpeoOpasoBanusi bokiayHaa ais pasHocTHBIX W auddepeHnuaIbHO-
Pa3HOCTHBIX YPaBHEHHIA.
[Ipumepsr mpeoOpazoBanuil bakiayHza uis pa3HOCTHBIX U auddepeHInanibHO-Pa3sHOCTHBIX
ypaBHeHUH. [Ipumepbl BbIUKCIEHMS PELIEHUI TaKUX ypaBHEHUM € MOMOUIbIO NpeoOpa3oBaHUi
baknynna. Meron noctpoenust npeoOpazoBanuii bakiynna tTuna Muypsl.

5. O0pa3oBare/ibHbIe TEXHOJIOTHHM, B TOM 4YHCJ€ TEXHOJOrHHM JIEKTPOHHOIO 00y4eHUs M
AUCTAHIMOHHBIC 00pa3oBaTejibHble TEXHOJIOTHHM, MCIOJIb3yeMble IPH OCYIIEeCTBJICHUH
00pa30BaTeJLHOIO MpoLecca 10 JUCHUILINHE

B nporniecce 00ydeHMst HCTIONIB3YIOTCS CIEAYIONINE 00pa30BaTeIbHbIC TEXHOJIOTHUH!

AxkaneMuyecKasi JeKIHUs ¢ 3JIeMEeHTaMH JeKIHMH-0ecebl — [10C/Ie10BaTeIbHOE U3J10-
KEHHE MaTepuasa, OCYIIECTBIIEMOE IPEUMYIIECTBEHHO B BHUJE MOHOJIOIA IMPENojaBaTels.
OneMeHThl JieKuMu-Oecenbl 00eCneunBalOT KOHTAKT IpenojaBareis ¢ ayIJuTopueHd, 4To
MMO3BOJIACT MPHUBJICKAaTb BHHUMAHHUEC CTYACHTOB K HanOoJiee BaXXHBIM TEMaM JUCHUITIINHDBI,
aKTUBHO BOBJEKaTb MX B Y4eOHBII Mpolecc, KOHTPOJIUPOBATh TEMI H3JIOKEHHUS Y4eOHOro
MaTtcpHrajia B 3aBUCHUMOCTHU OT YPOBHS €0 BOCIPUATHA.

IIpakTH4eckoe 3aHATHE — 3aHATUE, TIOCBSILEHHOE OCBOCHHIO KOHKPETHBIX YMEHHMH U
HAaBBIKOB I10 3aKPCIIJICHUIO MTOJYYCHHBIX Ha JICKIIUU 3HAHWH.

Koncyabranmu — Buja y4eOHBIX 3aHATHH, SBIAIOLIMICAS OfHOM M3 (OpM KOHTPOIIA
CaMOCTOSITENIbHOM  paboThl  cTygeHToB. Ha KkoHcynbranmusx 10 MpochOe  CTYIEHTOB
paccMaTrpuBarOTCsd HamOosee CIOKHBIE MOMEHTBHI INPH OCBOCHMM MaTepualla JUCLUIUIMHBL,
npenogaaBarcjyib OTBEYACT Ha BOIIPOCHI CTYACHTOB, KOTOPBLIC BO3HUKAKOT Yy HHX B IIPOLECCCC
CaMOCTOSITENIbHON PaOOTHI.

6. [lepeyeHbp JMIEH3NOHHOTO M (WJIM) CBOOOJAHO PACHPOCTPAHSEMOro IPOrPaAMMHOIO
obecrieyeHNsl, HCMOJB3YEMOI0 TPH OCYIIECTBJIEHUH 00pPa30BaTeJbHOr0 Tmpomecca Io
AUCIUTIIIHHE

B mpomecce ocymecTBieHHs —00pa3oBarelbHOTO — Mpolecca IO JTUCIUTUIHHE
HCTIONB3YIOTCS:

Uis GOPMHUPOBAHMS MaTE€pPHUANIOB JJIsi TEKYIIEro KOHTPOJISl yCIIEeBaeMOCTH M MPOBEACHUS
MIPOMEKYTOYHOM aTTecTanuu, s GOpMUPOBAHUS METOIUYECKUX MATEPHUAIOB MO AUCIUILIUHE:

- makeTbl mporpaMMHoro obGecneueHusi Wolfram Mathematica u Maple s
MaTeMaTHYEeCKUX BBIYMCIICHUM,

- m3garenbckas cuctema LaTeX;

- Adobe Acrobat Reader.



7. IlepeueHb coOBpeMeHHbIX MNpPodeccHOHANBbHBIX 0a3 JAaHHBIX W HHPOPMANHMOHHBIX
CIPABOYHBIX CHCTEM, UCIOJIb3yeMbIX NIPH OCYLIECTBJIEHUN 00PAa30BaTEJIbHOIO MpoIecca mo
AUCUUINJIMHE (IPH HEOOXOAMMOCTH)

B mpouecce ocymecTBiaeHuss 00pa3oBaTeNpHOrO  Ipolecca IO JUCHUIUIMHE
UCTIONB3YIOTCS:

- ABTOMaTtu3upoBaHHas 6uoInoTeuHo-uHpopManuonHas cucrema «bYKM-NEXT»

http://www.lib.uniyar.ac.ru/opac/bk_cat find.php

- DnekTpoHHas OubmorteuHas cucrema «Jlaaby https://e.lanbook.com

- DnexTpoHHas oubmuoreynas cucrema «tOpaiit» https://urait.ru

- DnekTpoHHas 6ubaroTeyHas cucreMa «KOHCYIbTaHT CTyACHTa)

https://www.studentlibrary.ru

8. IlepeueHb OCHOBHOII W  JONOJHHUTEJILHOW  y4uyeOHOWl  JIMTEpPaTypbl, pPecypcoB
HH(OPMALMOHHO-TEJIeKOMMYHUKAUMOHHON ceTn «WHTepHeT» (IPpH He00X0AMMOCTH),
PEKOMEH/YeMbIX JISi OCBOCHHS JMCIHIIIMHBI

a) OCHOBHAsl JMTEeparypa
1. Bunorpanos A. M., Kpacunbimuk M. C. CuMMeTpuu 1 3aKOHbI COXpaHEHUsI YpaBHEHUN
MaTeMaTHu4eCcKOi bu3uKn - M.: daktopual, 1997
https://djvu.online/file/ THOB6kruNcVrz?ysclid=lw30185zpy371086267
2. D. Levi, P. Winternitz, R.I. Yamilov. Continuous Symmetries and Integrability of
Discrete Equations. American Mathematical Society, 2023. 496 p.
3. G. Berkeley, S. Igonin. Miura-type transformations for lattice equations and Lie group
actions associated with Darboux-Lax representations. Journal of Physics A: Mathematical
and Theoretical 49 (2016), 275201. https://arxiv.org/pdf/1512.09123.pdf
4. J. Hietarinta, N. Joshi, F.W. Nijhoff. Discrete Systems and Integrability. Cambridge
University Press, 2016. 461 p.

0) 10MOJIHUTEJILHAS JIUTEepaTypa
1. F. Khanizadeh, A.V. Mikhailov, Jing Ping Wang. Darboux transformations and
recursion operators for differential-difference equations. Theoretical and Mathematical
Physics, Volume 177, pages 1606-1654, (2013). https://arxiv.org/pdf/1305.0588.pdf
2. Onsep II. IMpunoxenus rpynn Jlu k nuddepenuumansubiM ypaBHeHussM. M.: Mup,
1989
3. C. Rogers, WK. Schief. Béacklund and Darboux Transformations. Cambridge
University Press, 2002. 432 p.
4. C. Rogers, W.F. Shadwick. Backlund transformations and their applications. Academic
Press, 1982. 352 p.

9. MaTepl/IaIleO-TeXHl/I‘IeCKaﬂ 6333, HeoOXxoauMast AJ1s OCYIIECCTBJICHUSA 06pa30BaTeJ'll)HOFO
nmpouecca mo IMCUUIIJINHE

MarepuanbHO-TeXHUYecKas 0a3a, HeoOXoaumMas JUIs OCYIIECTBICHHsS 00pa30BaTeIbHOTO
porecca No AUCHUIUIMHE BKJIIOYAET B CBOM COCTaB CIIELUAJIbHbBIE TOMEIECHUS:

- yueOHbIe ayTUTOPUU JJIsl TPOBEACHUS 3aHATHI JEKIIMOHHOTO TUIIA;

- yueOHBbI€ ayTUTOPUH JIJIsl IPOBEICHUS TPAKTUUECKUX 3aHATUH (CEMHHAPOB);

- yueOHble ayTUTOPUU JJIsl IPOBEACHUS TPYIIOBBIX U MHMBHIyaIbHBIX KOHCYIBTALIUH;

- yueOHBIE ayAUTOPUM JJIsi TPOBEACHUS TEKYLIEro KOHTPOJS M MPOMEXYTOUHON
arTecTaluu;


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
file:///C:/Users/s-igo/Downloads/Telegram%20Desktop/%22
file:///C:/Users/s-igo/Downloads/Telegram%20Desktop/%22
https://djvu.online/file/TH0B6kruNcVrz?ysclid=lw3oi85zpy371086267
https://arxiv.org/pdf/1512.09123.pdf
https://arxiv.org/pdf/1305.0588.pdf

- IOMETIEHUS I CAMOCTOSITEIIbHOM paOOTHI;

- IOMEIIEHUsI Ui XPaHEHHUS U MNPO(UIAKTUYECKOTO OOCIY)KHMBAaHUS TEXHUYECKUX
CpencTB 00y4eHusl.

[TomemieHuss AJjis caMOCTOATENbHOW pabOThl 0Oy4YaOIIUXCS OCHAIICHBI KOMITBIOTEPHON
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHUS K ceTh «HTepHeT» M obecrmedeHneM A0CTyma K
AJIEKTPOHHON MH(OPMaIIMOHHO-00pazoBarenbHOM cpeae Spl'Y.

ABTOp(BI) :

JlotieHT Kadeaps
HEJTMHEHHON TMHAMUKH, K.(].-M.H. Uronnu C.A.



ITpniaoxenue Nel k paGoueil nporpaMMe TUCHHUIINHBI
«AJsredpanyecKue U reoMeTpUYeCKHe METOAbI HCCJIeJOBAHUA
AU(pPepeHInATbHBIX H Pa3HOCTHBIX YPABHEHHID

DoH/I OLIEHOYHBIX CPeICTB
JJIS1 IPOBeJleHUs TeKYIIell U MPOMeKYTOYHOM aTTecTAllMU CTYIeHTOB
o AUCHUILINHE

1. TunoBbIie KOHTPOJIbHBIC 3a/I1aHUA WX UHbIC MaTepHuaJibl,
HCIIOJB3YEMBIE B IIpoLecce Telcymeii arrecranuun

1. Onmcars MPOCTPAHCTBO JHKETOB (OECKOHEUHOTO MOPSIKA) CKATSIPHBIX MAAKUX QYHKIUHA u(X,t)
OT /IByX IIEPEMEHHBIX.

2. Hamucarp ¢opmyssl onepaTopoB nojsHon npousBonHoil D x u Dt Ha mpocTpaHCTBE HKETOB
(6€CKOHEYHOTO MOPSAKA) CKASIPHBIX TIAIKKX (QYHKIMHA u(X,t) OT IBYX NMePEMEHHBIX.

3. Hamucarp oOuryto ¢opmyny Aisi 9BOJIOIMHOHHOTO BEKTOPHOTO IIOJISl, KOMMYTHPYIOIIErO C
oreparopaMy MOJIHOW mpousBogHo D x u D t, Ha mpocTpaHCTBE HKETOB (OECKOHEUHOTro
NOPSAJKA) CKAJIIPHBIX MIAAKUX QYHKUIUN U(X,t) OT JBYX MEPEMEHHBIX.

4. Onucarb reoMETPUUYECKYI0 MHTepHpeTanuio (OeCKOHEYHOE MPOIOKEHUE B IPOCTPAHCTBE
JDKETOB OECKOHEYHOTO MOpPSAKA) Ui cleayromux aupdepeHIualbHbIX YPaBHEHUH B YaCTHBIX
IpOM3BOAHBIX: ypaBHeHUe broprepca, ypaBHenue Kopresera — ne ®pusa, ypaBHEHHE CHHYC-
T'opnona.

5. BBIYMCIUTb HECKOJIBKO JIMHEHHO HE3aBUCHMBIX CHUMMETpUil 17 ypaBHeHuUs broprepca.
Onucarp penieHus, THBapUaHTHbIE OTHOCUTENIBHO TaHHOW CUMMETPHH.

6. BeluncanTh HECKOJIBKO JIMHEHHO HE3aBUCUMBIX CUMMETpH A ypaBHeHus KopreBera — ne
®pusa. Onucarb penieHns, THBAPUAHTHBIE OTHOCUTENBHO JAHHON CUMMETPHH.

7. Hanucare npeoGpa3zoBanue bakinynna nis ypaBuenus Kopresera — ne ®@pusa 1 npuMEHHUTh
3TO TpeoOpa3oBaHUE ISl MONYy4YeHHs |-COINMTOHHOTO pemieHus ypaBHeHus Kopresera — ne
®pusa.

8. IlpumenuTts 1-comutonHoe pemenue ypaBHeHust Kopresera — ne ®pusa mist onvcanus BOJIH
Ha BOJE.

9. Onucarp anreOpanvecKyr0 WHTEPHPETAINIO, BKIIOYas OINepaTop CIBHUTa IO JIUCKPETHOM
IIEPEMEHHON M ONEparop TIOJHOW IIPOM3BOJHOM [0 HENPEPHIBHOM IMEPEMEHHOW, s
b depeHIMaTbHO-Pa3HOCTHOTO ypaBHEHUS BonbTepphl.

10. Hamucare npeoOpasoBanue boxiyHna mist aunddepeHnuanbHO-pa3HOCTHOTO ypaBHEHHUS
Bonbreppel. Onmcars pa3MHOXKEHUE pelIeHUN YpaBHEHMsI BosbTepphl € MOMOIIBIO 3TOTO
npeoOpa3zoBanus bakiyHaa.

2. Cniucox BONPOCOB M (WJIN) 3aJaHUI 1JIS1 IPOBeIeHUsI POMEKYTOYHOM aTTecTaluu

1. BeckoneunomepHoe npoctpanctBo SRMinfty$ u rmankue dynkium Ha Hem.

2. OnpenesneHre BEKTOPHBIX MOJIEH HA KOHEUHOMEPHBIX M O€CKOHEYHOMEPHBIX IPOCTPAHCTBAX.
3. KommyTarop BEKTOPHBIX MOJIEH.

4. AnreOps! JIu: onpenenenue, CBONCTBa U IPUMEPHI.

5. Anrebpa JIu BeKTOpHBIX MOJIEH.

6. IIpocTpaHcTBO KETOB (CTPYH) U BEKTOPHBIE TOJIS1 HA HEM.

7. Omneparop NOJHOM MPOU3BOAHOW M €ro HHTEpPIpeTanrs KaKk BEKTOPHOIO IOJIA Ha
IIPOCTPAHCTBE HKETOB.



8. 'eomeTpuyeckast uuTeprperanus AuddepeHInalIbHbIX YPaBHEHUH C IOMOIIBIO TPOCTPAHCTBA
JUKETOB W BEKTOPHBIX TI0JIEM, COOTBETCTBYIOUIMX OIEparopaM MOJHOW MPOU3BOIHONU IO
HE3aBHCHMBIM IIEPEMEHHBIM.

9. Onpenenenne cummeTpuil qudGepeHInaTbHBIX YPaBHEHUH C TIOMOIIBIO BEKTOPHBIX MMOJICH Ha
IIPOCTPAHCTBE JPKETOB.

10. Pemenus nuddepeHIANIbHOTO YypaBHEHUS, HWHBAPUAHTHbIE OTHOCHUTEIBHO JIaHHOMN
CUMMETPUHU.

11. BeruuciaeHue CHMMETPUN M WHBAPUAHTHBIX pelIeHHH muddepeHIInanbHbIX ypaBHCHUH C
MIOMOIIBIO TTAKETOB MporpaMMmHoro obecneuernns Wolfram Mathematica u Maple.

12. Onpenenenue npeodpazoBanuii baknyHnna mist nuddepeHmaiIbHbIX YpaBHECHUH.

13. Tlpumepsl npeobOpazoBaHuii bakiayHAa Uisi HETUHEHHBIX YPaBHCHHA MaTeMaTHYeCKON
¢busuku, Bkimoyas ypasHeHus: Kopresera — e ®@pusa u cunyc-loprona.

14. PasmHOXeHue pemieHudd nuddepeHralbHbIX YPaBHEHH C TOMOIIBIO MPeoO0pa3oBaHUit
baknynna.

15. BbrluncneHnue COIMTOHHBIX pelieHuid ypaBHeHust KopreBera — gne ®pusza ¢ MOMOULIbIO
npeodpazoBanus baknyHna.

16. IlpuMeHeHne CONUTOHHBIX PEIICHUH JJI OMMCAHUS BOJIH Ha BOJIE.

17. Omnpenenenue auddepeHnanbHO-Pa3HOCTHBIX YpaBHEHUH U HX airedpandeckas
MHTEpIIpETaLMSL.

18. Onpenenenre CMMMETPUN 711 TAKUX YPABHEHUI.

19. Pemenus nuddepeHnnaIbHO-pa3HOCTHOTO YpaBHEHHs, WHBAapUAHTHBIE OTHOCHUTEIHHO
JAHHOW CUMMETPHH.

20. BpluucieHue CUMMETPUM W HWHBAapUAHTHBIX peleHuil auddepeHnrantbHO-pasHOCTHIX
YpaBHEHHUI ¢ TIOMOIIIBIO MTAKEeTOB MporpammHoro odecneuenuss Wolfram Mathematica u Maple.
21. Onpenenenue pa3HOCTHBIX YpaBHEHUI HA JByMEPHOMN pEILIETKE.

22. Onpeznenenue CAMMETPUH AJI Pa3HOCTHBIX YPAaBHEHUH Ha IByMEPHOU peleTKe.

23. Ilpumepsl pelieHUd pa3HOCTHOIO YpPAaBHEHUS, WHBApPUAHTHBIX OTHOCUTENIBHO JaHHOMN
CUMMETPUHU.

24. BplunciaeHre CUMMETPUI U MHBApUAHTHBIX PEUICHUM pa3HOCTHBIX YPAaBHEHUH C IOMOILBIO
nakeToB nporpamMmmHoro obecneuenuss Wolfram Mathematica u Maple.

25. Tlpumeps! npeoOpazoBaHuil bakiyHaa uist pa3HOCTHBIX U AHU(@epeHnanbHO-Pa3HOCTHBIX
ypaBHeHMH. [IprMepbl BIUMCIEHHS peIIeHUi TaKuX YpaBHEHHH C MOMOIIBIO MpeoOpa3oBaHUi
baknynna.

3. Meroau4yecKkue peKOMEHIAMH MPenofiaBaTe o
10 NpoueAype OeHUBAHNSA 3HAHNI, YMeHMIi, HABBIKOB M (MJIH) ONbITA AeSATeJbHOCTH

]_IGJ'IBIO HpOHe]IypI)I OILICHHUBAHUA ABJIACTCA OHpeI[CJ'ICHI/Ie CTCIICHU OBJIAJACHUS CTYJIGHTOM
OXKUJAEMBIMH pe3ylbTaTaMu OOy4YeHHs (3HAHHSAMH, YMEHHUSMHU, HaBBIKAMH M (WMIJIH) OIBITOM
NeSTeTLHOCTH).

[Ipouenypa oleHUBaHUS CTENEHU OBIAACHUS CTYIEHTOM OXXHIAEMBIMHU pe3ylbTaTaMu
OOy4eHHSI OCYIIECTBIISICTCS C IIOMOINBI0O METOIWYCCKUX MAaTepHalioB, IPEICTABICHHBIX B
pasnene «TunoBble KOHTPOJBHBIC 3aJaHUS WM WHBIE MaTepHasibl, HEOOXOMUMBIE ISl OLEHKU
3HAaHWW, YMEHUN, HABBIKOB U (WJIM) ONBITA JEATEIBHOCTH, XapaKTepU3YIOIIMX JTarbl
(dhopMupOBaHUsT KOMITETEHITHIN

IloporoBbiii ypoBeHb (00IIHE XapaKTEPUCTUKH ):

— BJIaAC€HUEC OCHOBHBIM O6T)CMOM 3HaHI/II71 10 nporpaMMe JUCHUITIINHBI,

- 3HAHHE OCHOBHOW TEPMHUHOJOTUW JAaHHOW OONAacTH 3HAHUW, CTHIMCTHYECKU
FpaMOTHOG, JIOTHYCCKHN HpaBI/IJ'IBHOG N3JI0KCHHUEC OTBETAa Ha BOHpOCI)I 663 CYII_IGCTBCHHI)IX
OIIIMOOK;



- BJIAJICHUE UHCTPYMEHTApUEM IJUCLUILIIMHBI, YMEHHE €0 KCIOJIb30BaTh B PELICHUH
CTaHJAPTHHIX (TUIIOBBIX ) 33134,

- CHOCOOHOCTh CaMOCTOSITETIbHO TNPHMEHSATh THUIIOBBIE PEIIEHUS B pamKax pabdoueit
[IPOrpaMMbl IUCLHUILINHBI;

- YCBOEGHHE OCHOBHOM JMTEpaTrypbl, pPEKOMEHIOBAaHHOW paboyeil mporpaMMoit
JUCLUTIIIMHBI;

- 3HaHHe 0a30BBIX TEOPH, KOHIICMIWNA W HaAIpaBICHUH 110 U3y4aeMOW JUCIHUILINHE;

- caMmocTosiTeNibHasg paboTa Ha MNpaKTHUYECKUX U J1a0OpaTOpHBIX  3aHATHSX,
MEPUOJUYECKOE y4YacTUe B TPYIIOBBIX OOCYKICHHUAX, JOCTAaTOYHBIA YPOBEHb KYIBTYPHI
WCIIOJIHEHUS 3aJaHUM.

IIponBUHYTHII ypoBeHb (0OIIHE XapaKTEPUCTUKH):

- JIOCTaTOYHO TIOJIHBIE M CHCTEMAaTHU3WPOBAHHBIC 3HAaHUS B O0bEME MPOTrpaMMBbI
JMCIUATUTHHBI,

- WCIIOJIb30BAaHHE OCHOBHOM TEPMUHOJIOTHH JaHHOW OOJIACTH 3HAHWH, CTHIMCTUYCCKH
IPaMOTHOE, JIOTHYECKU MIPABIIILHOE H3JI0KEHUE OTBETA HAa BOIIPOCHI, YMEHHE JIEJIaTh BHIBOJIBI;

- BIAJICHUE MHCTPYMEHTApUEM UCIMILIMHBI, YMEHHE €ro HWCIOJIb30BaTh B PEIICHUH
y4eOHBIX U MPOPECCUOHATLHBIX 3a71a4;

- CIOCOOHOCTh CaMOCTOSITENILHO peIIaTh CIOKHBIC 3ajadd (MpoOJeMbl) B paMKax
paboueii mporpaMMBbl TUCITUTUINHEI,

- YCBOCHHME OCHOBHOW W JONOJHHUTEIBHOW JIUTEPATyphl, PEKOMECHIIOBAHHOW paboueii
MIPOrPaMMON TUCIIUTUIHHEI;

- YMEHHE OPUEHTHPOBAThCS B 0a30BBIX TEOPHUAX, KOHICMIHUAX W HAMPABICHUSX IO
M3y4aeMOU TMCIUTUIHHE U J1aBaTh UM CPABHUTEIBHYIO OIICHKY;

- caMoCTOsTeNIbHAs paboTa Ha MPAKTHYECKUX U JaOOpaTOPHBIX 3aHATHSX, YYaCTHE B
TPYIIIIOBEIX 00CYKICHHSX, BEICOKHI YPOBCHD KYJIBTYPhI UCTIOJTHCHHS 33 TaHUM.

Bbicokuii ypoBeHb (001111€ XapaKTEPUCTUKH):

- CHUCTEMaTU3MpOBaHHbIE, INIYOOKHE M  IOJIHBIE 3HAaHUS IO  BCEM pazjeliaM
JUCLUILINHBL,

- TOYHOE€ HCIOJb30BaHHE TEPMHUHOJOIMHM JIaHHOW 00JacTH 3HAHWM, CTHJIMCTUYECKU
IPaMOTHOE, JIOTUYECKUM NIPABWIBHOE MW3JI0)KEHHWE OTBETAa Ha BOIPOCHI, YMEHHME JENIaTh
000CHOBaHHEBIE BLEIBOJILL,

- 0Oe3ymnpeuHoe BIAJICHUE  HMHCTPYMEHTapHeM JUCLUIUINHBI, YMEHHE  €ro
WCIOJIb30BaTh B IOCTAHOBKE M PEIIEHUN HAay4YHBIX U MPOPECCHOHAIbHBIX 33/1a4;

- CNHOCOOHOCTh CaMOCTOATENBHO M TBOPYECKH pellaTh CIOKHBbIE 3aJauil (IpoOJIeMbl) B
pamkax pabouell mporpaMMbl JUCIUIUINHBI;

- TOJHOe M DIyOOKOe YCBOEHHE OCHOBHOH M JIONMOJHMUTENBHOM JUTEeparypsl,
pEKOMEHI0BaHHOM paboueil mporpaMMoi TUCIUILINHBI,

- YMEHHE OPHEHTHPOBATHCS B OCHOBHBIX TEOPUAX, KOHUENIMUAX M HAIpPaBICHUSX I10
M3y4aeMoi TUCHUIUIMHE U AaBaTh UM KPUTUUYECKYIO OLICHKY;

- aKTHBHAas CaMOCTOsITeNbHAas padoTa Ha MPaKTHUYECKUX M JaOOPAaTOPHBIX 3aHATHSIX,
TBOPYECKOE y4yacTHE€ B TPYIIOBBIX OOCYXKIEHUSX, BBICOKMHA YPOBEHb KYJIBTYpbl HCIIOIHEHHS
3aJlaHuM.

Onucanue npoueaypbl BLICTABJIEHUS OLEHKHU

B 3aBucumMocTH OT ypoBHSI CPOPMUPOBAHHOCTH  KaXKJIOW KOMIIETCHIIMH TTO OKOHYaHUH
OCBOCHMSI JUCLMIUIMHBI CTYIACHTY BBICTABIIAETCA  OLEHKA. [l NUCIUIUIMH, HU3y4yaeMbIX B
TEUYEHHE HECKOJBbKUX CEMECTPOB, OIIEHKA MOXKET BBICTABIATHCS HE TOJIBKO MO OKOHYAHUHU €€
OCBOGHHSA, HO W B TMPOMEXKYTOYHBIX CeMecTpax. BHI OLEHKH («OTIIMYHO», «XOPOIIOY,



«yIOBJIETBOPUTENBHO», «HEYJOBIETBOPUTEIBHO», «3AUTEHO», «HE3aYTEHO») OINpeAeseTcs
paboueii mporpaMMoi TUCIUIUIMHBI B COOTBETCTBUHU C YYEOHBIM IJTAHOM.

OneHka «OTJIMYHO» BBICTABISAETCA CTYAEHTY, Y KOTOpPOro Ka)aas KOMIIETEHIUS
(MOMHOCTHIO MM YacTUYHO (popMupyeMasi JaHHOW TUCIHUILIMHON) cpopMHUpOBaHA HA BBICOKOM
YPOBHE.

OueHka «XOpOILIO» BBICTABISAETCA CTYAEHTY, y KOTOPOrO KaXKJass KOMIIETCHIIMS
(TTIOJTHOCTBIO MJIM YaCTHYHO (hopMUpyeMasi JaHHOW TUCIMILIMHON) c(hOpMUpOBaHA HE HIDKE, YEM
Ha [IPOJBUHYTOM YpOBHE.

OneHka «yAOBJIETBOPUTEIIBHO»  BBICTABISETCS CTYAEHTY, y KOTOPOro  Kaxjas
KOMITETEHIUS (MOJTHOCTHIO WIIM YaCTUYHO (popmMupyeMasi TaHHOM AUCHUIUIMHON) chopMUpOBaHa
HE HI)KE, YEM Ha IIOPOrOBOM YPOBHE.

OneHka «HEYIOBIETBOPUTEIHLHOY» BBICTABISIETCS CTYIEHTY, Y KOTOPOTo XOTA Obl OfHA
KOMIETEHIUS (TIOJIHOCTBIO WJIM YaCTUYHO (opMHUpYyeMas TaHHOW TUCHUIUIMHON) chopMupoBaHa
HUKE, YEM HA IOPOTOBOM YpPOBHE.

OneHka «3aueT» BBICTABIIAETCS CTYACHTY, Y KOTOPOTO Ka)KJasi KOMIIETEHIUs (ITOJIHOCTBIO
WIM YacTUYHO (opMupyemas AaHHOM JUCHMIUIMHOW) chopMHUpOBaHAa HE HKXKE, 4YeM Ha
IIOPOTOBOM YpPOBHE.

OrneHkKa «HE3auTEHO» BBICTABISECTCA CTYIACHTY, Y KOTOPOTO XOTS Obl OIHA KOMIIETEHIIUS
(TTIOJTHOCTBIO MJTM YaCTHYHO (popMupyeMasi JaHHOW TUCIHMILIMHON) chopMUpOBaHa HUXKE, YEM Ha
IIOPOrOBOM YpPOBHE.



IIpniaoxenune Ne2 k paGoueil nporpaMmMe TUCHHUIINHBI
«AJsredpanyecKue U reoMeTpUYeCKHe METOAbI HCCJIeJOBAHUA
AU(pPepeHInATbHBIX H Pa3HOCTHBIX YPABHEHHID

MeTozmqecmle YKazaHusd Jisl CTYI1€HTOB 110 OCBOCHHIO JHCIHUIIJINHBI

OcHoBHOM (hopMOH U3TOKEHHUsT y4eOHOro MaTepualla o JUCLUIUINHE «Aredpanyeckue
U TEOMETPUYECKHE METOABI HccienoBaHus AupdepeHInanbHbIX U Pa3HOCTHBIX YPaBHEHUI»
SBJISIFOTCS JIEKLMU. DTO CBSI3aHO C TEM, YTO B OCHOBE HCIIOJIb3YEMBIX METOJIOB JIE)KUT CEPbE3HBIN
MareMaTW4yecKuil —ammapar, TpeOyrommid AeraabHOro paszbopa. Ilo OGOJBIIMHCTBY TeM
IPEIYCMOTPEHBI IPAKTUYECKHUE 3aHATHUS.

B KkoHLE cemecTpa CTYOEHTBl CHAIOT DJK3aMEH. OK3aMEH [PUHHUMAeTci 110
9K3aMEHAllMOHHBIM OumiieraM, KaKAbI M3 KOTOPBIX BKJIIOYAaeT B ceOs JBa TEOPETHUYECKUX
Bonpoca. Ha caMmocToATenbHYI0 IOATOTOBKY K JK3aMEHY BBIIENAETCS 3 [HSA, BO BpeMs
MOATOTOBKH K 3K3aMEHY IPEAYCMOTpEHa IPYyIIoBasi KOHCYIbTaLHsL.

OcBoUTbH BOIIPOCHI, U3JIaraéMbl€ B IIPOLIECCE U3YUEHUS TUCLUILINHBI «Aredpanyeckue u
reOMETPUUYECKUE METOJbl HccieloBaHus AU(depeHInanbHbIX U Pa3HOCTHBIX YPaBHEHUI»
CaMOCTOSITEJIBHO CTYJIEHTY 3aTPyIHUTENIBHO. OTO CBA3aHO CO CJIOKHOCTBIO M3Yy4aeMOro
Mmarepuaia U OonpmMM o0beMoM Kypca. [losTomy mocemieHue BcexX ayJUTOPHBIX 3aHATHUN
SIBJIIETCS. COBEPIIEHHO HEOOXOAMMBbIM. be3 YINOpHBIX U pEeryispHbIX 3aHATUH B TEUYEHUE
ceMecTpa claTb OHK3aMeH [0 UTOraM M3Yy4YeHUs JAUCUUIUIMHBI CTYACHTY IPAaKTHUYECKU
HEBO3MOJKHO.



