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1. Ien ocBOEHMS TUCHMIIJIMHBI
[lenssMu  OCBOGHHMS IMCHHMIUIMHBI «YPaBHEHUS N-CHUMIUIEKCAa U aireOpanyeckue
CTPYKTYPBD» SIBISIOTCSL:
- BBEJCHHE B TEOPUIO OTOOPaXEHMH Nn-CHMIUIEKCA, BKJIIOYas OToOpakeHus SHra-
bakcTepa u TeTpa’apos 3aMOI0JUNKOBA,;
- O3HAKOMJICHHE C alNre0po-reOMEeTPHUECKUMHU METOJaMHU MOCTPOSHHs OTOOpakeHui N-
CUMIUIEKCA W  HCCIEJOBAaHME CBA3eH  MEXIY  YpaBHEHHSIMHU  N-CHUMILIEKCA,
MHTETPUPYEMBIMHU CUCTEMAaMU U aJreOpandyecKuMu CTPYKTypamH,
- TIOJIy4CHHE OIbITa HMCHOJB30BAaHMS IAaKEeTOB mporpamMmHoro otecmedenus (Wolfram
Mathematica, Maple) s pemieHuss COBpeMEHHBIX 3ajad B OOJACTH HHTEIPUPYEMbIX
CHCTEM,;
- IPUBJICYCHHUE CTYJCHTOB K HAYYHBIM HCCIICIOBAHUIM.

2. MecTo TUCHUIIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMMbl

JuctunnmHa «YpaBHEHHUS N-CUMIUIEKCA M alredpandeckue CTPYKTYpbI» OTHOCHTCA K
gacTd 00pa3oBaTeNbHON HpOTpaMMbl, (GOPMHPYEMOW y4acTHUKAMH  00pa30BaTeNIbHBIX
OTHOILIEHUH, U SIBJIAETCA 3JE€KTUBHOU JUCUUILIIMHOM.

Teopust ypaBHEHMH N-CUMILJIEKCA MCIIOJNb3YyeT MHCTPYMEHTHI W3 BCEX KIIACCUYECKUX
oOnacteii MaTeMaTWKH [UIsl MOCTpOeHHs U Kiaccudukamuu wux pemieHuid. [lostomy, s
OCBOEHHUS JAHHOW AMCLUIUIMHBI CTYIAEHTHI JOJDKHBI MMETh 3HAaHUSA AUCLMIUIMH «Anredpa u
reoMeTpusiy, «AuddepeHnnansubie ypaBHEHUS» U «Y paBHEHUSI MAaTEMAaTUUECKON (PU3UKI.

[TosryueHHbIe B Kypce «YpaBHEHMSI II-CUMILJIEKCA U alIredpandeckue CTPyKTypbl» 3HAHUS
HEOOXOIUMBI IS MOJIyUYEHHUs] HAyYHBIX Pe3y/IbTaTOB B ATOM 001acTH HaYK.

3. Illlanupyemble  pe3yJbTaTbl  O0y4YeHHs] MO JUCHUIUIMHE, COOTHECEHHbIE €
IVIAHNPYEMBIMH Pe3yJIbTATAMH OCBOCHHUS 00pa30BaTeJbHOH NPOrPaMMbl

[Ipoulecc wW3y4yeHHs] AMCUUIUIMHBI HAMpaBleH Ha (POPMUPOBAHUE CIEIYIOIINX
komrieteHmii B coorBerctBur ¢ ®I'OC BO, OOII BO u npuoOGpeTeHus ciaeayrommux 3HaHUH,
YMEHH, HAaBBIKOB U (MJIHM) OTIBITA JIESATEIbHOCTH:

dopmupyemas
KOMMNeTeHIUs
(xkoa u opMyJTHpPOBKA)

NuankaTop qocTukeHUs
KOMIeTeHINH
(ko M hopMyJIHpPOBKA)

Ilepeyenn
IUIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHus

IIpodeccnonanbHble KOMIETEHIMH

IIK-1

Crioco0eH npoBOANTH
Hay4YHBIE UCCIICIOBAHUS
Y TIOJTy9aTh HOBBIE
Hay4YHbIE U IPUKJITHBIC
pe3ynbTaThl
CaMOCTOSTENILHO U B
COCTaBE€ HAYYHOTO
KOJUIEKTHBA

H-MK-1.1

Nmeet criocoGHOCTH
MIPOBOJIUTH COOCTBEHHBIE
Hay4YHBIC UCCIICIOBAHUS
H-1K-1.2

Nwmeet onbiT
CaMOCTOSITEILHOIO
MOJTy4eHHUS] HOBBIX
HAYYHBIX U (1IIN)
MPHUKJIAHBIX PE3YJIbTAaTOB
H-1K-1.3

NmeeT onbIT OMy4YeHHS
HOBBIX HAyYHBIX U (WIIN)
MIPUKJIAJHBIX PE3YJIbTATOB

3HaTh:

- OCHOBHBIE OTIpeIeNIEHUs] OTOOPaKEHHH n-
CHMILJIEKCOB U UX UHTECTPUPYEMOCTH;

- CBSI3b MEXK/y YPaBHEHUSIMHU N-CUMILJICKCOB
3aJjla4aMy MaTPUIHOH (paKTOPHU3AIIHH;

- METO/TbI TOCTPOCHUS OTOOpaKEeHUH n-
CHUMIUIEKCOB.

YMmerb:

- BOCIIPOU3BOAUTH MATEMATUUECKUE IPUEMBI,
KCIIOJIb3yEeMbIE MPU MOCTPOEHUN PENIEHUN
YpaBHEHUI N-CUMILIEKCOB;

- CTPOUTH OTOOPAXKEHUS N-CUMILJICKCOB;

- HAXOJINTh WX TIEPBBIC HHTETPAJIBI U ACTATh
BBIBOJ] 00 MHTETPUPYEMOCTH;




B COCTaBC TBOPYCCKOI'O
KOJIJICKTHBa

3aMOJIOIUYHNKOBA;

N-CUMILIEKCOB.

- CBSI3BIBATh OTOOPAKEHUS N-CUMILJIEKCOB C
JUCKPETHBIMHA HHTETPUPYEMBIMH CHCTEMAMH.
Baagers HaBBIKAMH:
- IocTpoeHus oToOpaxkenuii Anra--bakcrepa;
- IOCTPOEHUS OTOOPAKEHUM TETPas3APOB

- IOCTPOCHUS OTOOpAKEHMI 4-CHMILIEKCOB;
- IOCTPOCHUS OTOOPAKEHHI N-CHMILIEKCOB C
MOMOIIBIO 3a/1a4 MaTpUYHOH (pakTopuzanun
- IPOBEPKU MHTETPUPYEMOCTH OTOOpaKeHHUI

- paboThI ¢ makeToM Wolfram Mathematica.

4. O0bém, CTPYKTYpa U cofepKaHHe TUCHUIINHBI

OO6mmas TpyI0€MKOCTh TUCIUTUIHHBI COCTaBIsAeT 4 3a4€THBIX enquHullbl, 144 akan. Jaca.

Ne Tembl (pa3nenl) Buabl yueOHbIX 3aHATHIH, DopMBbI TEKYLIET0
n/n AUCIUILIMHBI, BKJIIOYASl CAMOCTOAITEIbHYI0 KOHTPOJIs
HX CO/Iep:KaHHe padoTy CTyAeHTOB, ycmeBaeMocTH
U UX TPYI0€MKOCTh
(B akageMUYeCKUX Yacax) ®Dopma
= KonTakrTHas padora NPOMEKYTOHOMH
§ . - aTrecTauun
8 2 2 = E - % (no cemecmpam)
=| E|E| 2| 58| B
S| 2| 2| 5|EE| g5
§| E| &| 2| 22| ¢
= & 5] Ol o k| o &
21 g 3| gF ¢
= = | 5 5
1 |TeopeTHKO-MHOXXECTBEHHOE 1 1 1 2 |Bamanus s
ypaBHeHue SAHra-bakcrepa CaMOCTOSTEIbHOM
paboTHI
2 |[Ipencraenenue Jlakca as 1 2 2 3 |3amaHus mis
otoOpaxeHui Sura- CaMOCTOATENbHOU
Bakctepa. paboThI
3 |CBsi3b MEXIY 1 1 1 1 3 |3amauwus mug
otoOpaxkeHusMu SIHTa- CaMOCTOSITETFHON
Bakcrepa u AuCcKpeTHBIMU paboThl
WHTETPUPYEMBIMHU
crucTeMaMu
4 |MuTerpupyeMocTh 110 1 1 1 2 |3amaHus st
JInyBumnio CaMOCTOSTENIbHOM
paboTHI
5 |IlocTpoenue ¢ TOMOIIEIO 1 1 1 3 |3amanus mist
npeobpasoBanuii lapoy CaMOCTOATENbHOU
paboThI
6 |OtoOpaxenus SlHra- 1 1 1 3 |3amauwus mog
BbakcTtepa, cBsizaHHbIE C CaMOCTOATENbHOU
YpaBHEHUSAMU paboTs
MaTeMaTHYECKOH (DU3HUKH
7 |Jluneitable oTOOpaXkeHUS 1 1 1 1 2 |3amanus nug
Sura-bakcrepa. CaMOCTOSTEIbHOMI
paboThI




Hroro 3a 1 cemecTp 8 8 2 18
36 akaj. yacoB
8 |YpaBHeHue TeTpadApOB 1 1 7 [BamaHus ms
3aMOo10/JYUKOBa CaMOCTOSITeILHON
paboTHI
9 |OToOpaskeHHe TETPAdAPOB U 1 1 7 [BamaHus ms
3aJlaul MaTPUIHON CaMOCTOSITeILHON
pedakropuzanuu paGoThI
10 |OroOpaskeHus TETPAdAPOB U 1 1 7 [BamaHus ms
npeoOpaszoBanus JapOy CaMOCTOSTEITLHOM
paboThI
11 |JIunHeiiHble OTOOpaXKCHHUS 1 1 1 7 |3amanus mis
TETPadIPOB 3aMOJIOTIMKOBA CaMOCTOSITEIIbHOM
paboTHI
12 |YpaBHeHHE 4-cUMILICKCA 1 1 7 |3amanus mis
Baxxanopa-Ctporanosa CaMOCTOSITeILHON
paboTHI
13 |YpaBHenue 4-cumIuiekca u 1 1 7 |3amaHus mis
npeobpasoBanus JapOy CaMOCTOSITeILHON
paboTHI
14 |YpaBHeHHs N-cUMILIEKCA 1 1 7 |3amaHus mis
CaMOCTOATENbHOU
paGoThI
15 |HekoMMyTaTHBHBIC aHAIOTH 1 1 1 5 |3amanus mis
0TOOpakeHUH N-CUMILIEKCa CaMOCTOSTEIbHOMI
paGoThI
2 | 05 | 3355 |9k3amen
HToro 3a 2 cemectp 8 8 4 05 | 87,5
108 akan. yacos
UTOIO 16 | 16 6 | 05 |1055

ConeprxaHue pa3aeioB THCHUILIMHBI:

1. TeopeTuko-MHOKecTBeHHOe ypaBHeHue SIura-bakcrepa.
1.1. KBanToBoe ypaBHeHue Snra-bakcrepa.

1.2. TeopeTuko-MHOXKEeCTBEHHOE YpaBHeHue SHra-bakcrepa.

1.3. ITapameTpudeckoe ypaBHeHue SHra-bakcrepa.

1.4. Otobpaxenus fnra-bakcrepa. Otobpakenue Anmepa.

1.5. ITpunoxenus B Wolfram Mathematica.

2. lMpeacraBiaenne Jlakca nis oroopaxxkenus Slura-bakcrepa.
2.1. Iapa Jlakca nns otoOpaxenus Sura-bakcrepa.

2.2. MarpuuHas TpudaxTopu3zanus u cBoiictBo Snra-bakcrepa.
2.3. I1apa Jlakca ans oToOpaxeHnus Aasepa.

2.4. Ilpunoxenus B Wolfram Mathematica.

3. Cea3pb Mexny oro0paxenusavu SIara-bakcrepa u ITMCKpeTHBIMH HHTETPHPYEMbIMH
cHCTeMaMHM.

3.1. YpaBHenus B kBag-rpadax VS orobpakenus Sura-bakcrepa.
3.2. Ces3b uepe3 cummerpuu: Ypasuenue dpKdV vs orobpakenne Amepa.
3.3. CBsa3b uepe3 npexacrasneHus Jlakca.

3.4. CBs3p uepe3 UHBAPUAHTHI.

3.5. Ilpunoxenus B Wolfram Mathematica.

4. Uurerpupyemoctsb 1o Jinysuiuio.

4.1. TlepBble HHTETPATIBI U UHTETPHUPYEMOCTb.

4.2. IlyacconoBsl cTpykTyphl. ®-n Kazumupa.



4.3. Uurerpupyemocts no JlnyBumio.

4.4. IIpunoxxenue B oToOpakeHue Amnepa-muiona.

4.5. llpunoxenus B Wolfram Mathematica.

5. [locTpoenue ¢ momomnib0 nmpeodopasoBanuii Jlapoy.

5.1. 3amaum matpudHO# pedakropuzanuu as marpuil Japoy.

5.2. MeToa moCTpOoeHUsI MHTETPUPYEMBIX TTapaMeTpruIecKux oToopaxxenuii SIara-bakcrepa, kak
orpaHHuYeHUs1 0TOOpakeHuii SIHra-bakcrepa B CUMILIEKTUYECKUX JTUCThHSIX.

5.3. Ilpunoxxenust B Wolfram Mathematica.

6. OToOpaxkenns SAura-bakcrepa, cBsi3aHHbIe ¢ yPABHEHUSIMH MaTeMaTH4YecKol puznkm.
6.1. 3agaun MaTpUUHOHN pedaKkTOPU3aALUNA U COOTBETCTBUSI.

6.2. Otobpaxenus Sura-bakcrepa tuna KdV, Boussinesq u npyrue.

6.3. Ilpunoxenus 8 Wolfram Mathematica.

7. JInneiinbie oToOpaskenus SIura-bakcrepa.

7.1. Anre6pandeckue COOTHOIICHHS, KOTOPHIM YIOBJIETBOPSIOT JIMHEHHBIC OTOOpaskeHus SIHTa-
bakcrepa.

7.2. JlokazarenbCTBO TOTO, 4TO nuddeperiuan orodpaxenus SHra-bakcrepa sBiseTcs
otoOpaxeHueM SHra-bakcrepa.

7.3. HacTuuHble TUHEapu3anuu oToOpaxenuit SIura-bakcrepa.

7.4. llpuwnoxxenust B Wolfram Mathematica.

8. YpaBHeHue Terpa’gpoB 3aM01014UKOBA.

8.1. TeopuTHKO-MHOXXECTBEHHBIE peIIeHUS (PYHKIMOHATIHHOTO YpPaBHEHHUS TETPadaApOB
3aMOJIOJUHKOBA.

8.2. OTobpakenus TeTpa’apoB. OTOOpaKEHHE IITCKTPUUSCKUX CETEH.

8.3. Knaccudukanusa Kamaesa-Kopenanosa-Cepreesa.

8.4. [Tpunoxxenus B Wolfram Mathematica.

9. OTo0paskeHus: TeTPa3APOB U 3a1a4H MATPUYHON peaKTOPU3ALMH.

9.1. JlokanbHoe ypaBHeHue fHra-bakcrepa.

9.2. 'erepaTop oToOpakeHUs TETPASAPOB.

9.3. JlokanbHoe ypaBHeHHe SIHra-bakcrepa U COOTBETCTBUS.

9.4. 3anaua MaTpUYHOH 1IE€CTb-(DAaKTOPU3ALIH.

9.5. Ilpunoxenust B Wolfram Mathematica.

10. OTo0paskenns Terpadapos u npeodpaszosanus lapoy.

10.1. IToctpoenne oToOpa)keHU TETPa’pOB Yepe3 3ajadl MaTPUYHON pedakTopu3anuu Ui
matpuil [Jap0Oy.

10.2. IToctpoenue otobpaxenuii Terpasapo tuna NLS.

10.3. IIpunoxxenust B Wolfram Mathematica.

11. JIuHeliHbIe 0TOOpa:KeHUNA TeTPa3APOB 3aMOJIOTUYMKOBA.

11.1. Anrebpanueckue COOTHOLIEHHS, KOTOPBIM YIOBJIETBOPSAIOT JIMHEHHBIE OTOOpaKEHUS
TETPa’poB 3aMOJIOAUYHKOBA.

11.2. JlokazatenscTBO TOro, 4ro aupdepeHuman orobpaxeHus Sura-bakcrepa sBisercs
O0TOOpaXKEHUEM TETPAdIPOB 3aMOJIOTIMKOBA.

11.3. YacTuuHble TMHEApU3aLUU OTOOpaXKEeHUH TeTpasApoB 3aMOJIOTUMKOBA.

11.4. ITpunoxxenus B Wolfram Mathematica.

12. YpaBHenue 4-cumiiexkca baxkanopa-Ctporanosa.

12.1. TeopeTHKO-MHOKECTBEHHBIE PEIICHUS YPAaBHEHUS 4-CHUMILIECKCA.

12.2. JlokanpHOE ypaBHEHHUE TETPAdAPOB U 0OTOOpaKeHUs 4-CUMILIEKCa.

12.3. IIpumepsl 0TOOpaXkeHu# 4-cuMILIEKca.

12.4. TIpunoxxenust B Wolfram Mathematica.

13. Orobpakenus 4-cumiiekca u npeoopaszosanus Jlapoy.

13.1. TToctpoenue oToOpakeHU# TeTpasAPOB Yepes3 3aaul MaTPUYHOH IIeCTb-pedaKkTopru3anum
nu1st matpuil J{apOy.

13. 2. Iloctpoenue orobpaskeHuit 4-cumiuiekca Tuna NLS.



13.3. Ilpunoxxenus B Wolfram Mathematica.

14. YpaBHeHHe n-cUMILIEKCA.

14.1. TeopeTUKO-MHOKECTBEHHBIE PEILICHUSI YPABHEHUS N-CUMILIEKCA.

14.2. MeTosl MOCTPOCHUSI OTOOpaKEHHUS N-CUMILICKCA.

14.3. OroOpakeHHs N-CUMILIEKCA KaK PAaCIIMPEHUs: 0TOOpakeHuit 2-, 3- 1 4- CUMILIEKCa.
14.4. Tlpunoxxenns B Wolfram Mathematica.

15. HekoMmMyTaTHBHBIE aHAJIOTH 0TOOPaKeHU I II-CHMILJIeKCa.

15.1. MeTozsl MOCTPOCHUSI HEKOMMYTATHBHBIX OTOOpaKEHUH N-CHUMILICKCA.
15.2. OroOpakeHus n-CUMILIEKCa B TEax.

15.3. OtobpaskeHus n-CUMILIIEKCA B TPYIIIAX.

15.4. Ilpunoxxenust B Wolfram Mathematica.

5. O0pa3oBaTe/ibHbIe TEXHOJIOTHMH, B TOM 4YHCJIe TEXHOJIOTHH IJIEKTPOHHOIO O0y4eHUs: H
AUCTAHIHOHHBIE 00pa3oBaTejibHbIE TEXHOJIOTHMHU, HCHOJb3yeMble MPHU OCYIIEeCTBICHUH
00pa3oBaTeIbLHOIO Mpolecca Mo TUCIUNIHHE

B nporecce 00ydeHus: UCTIONB3YIOTCS cielyrolue 00pa3oBaTeIbHbIe TEXHOJIOTUU:

AxageMHYecKasi JeKIHUA C 3JIeMEHTAMHU JIeKIMU-0ecebl — II0CIIEJ0BATEILHOE H3JI0-
JKEHUE MaTepuasa, OCYLIECTBISEMOE IPEUMYILIECTBEHHO B BUJIE MOHOJOra IpenojaBaTells.
DneMeHTHl JIeKIUU-0ecenbl 00eCneunBalOT KOHTAKT TpenojaBaresi ¢ ayIuTopuei, dYTo
[O3BOJISIET TNPUBJIEKATh BHUMAHUE CTYJAEHTOB K HauOojiee BaKHbIM TeMaM JUCLHUIUIMHBL,
AaKTUBHO BOBJIEKaTh HUX B Y4YEOHBII IpOLECC, KOHTPOJIMPOBATh TEMII H3JIOKEHUS Y4eOHOro
MaTepuaia B 3aBUCMMOCTHU OT YPOBHS €0 BOCIPHUATHSL.

IIpakTHYeckoe 3aHSATHE — 3aHIATHE, ITOCBALIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH M
HaBBIKOB I10 3aKPEIUICHUIO ITOJYYEHHBIX Ha JICKIUU 3HAHUM.

Koncynbranum — Buj yduyeOHBIX 3aHATUMN, SBISIOLIUICS OJHOM M3 (QOPM KOHTPOJI
CaMOCTOSITENIbHOW ~ paboThl  cTyJeHTOB. Ha KoHCymbTamusx 1o mOpock0e CTYIEHTOB
paccmaTpuBaroTcs HauOoJsiee CIOKHBIE MOMEHTBHl IpU OCBOCHMM Marepualla JUCLUILIMHBI,
[IPENOJaBaTellb OTBEYAEeT Ha BOIPOCHI CTYIEHTOB, KOTOpPBIE BO3HHUKAIOT Y HUX B IIpoLEcce
CaMOCTOSITENIbHOM pabOThI.

6. IlepeyeHb JIMIIEH3MOHHOT0 M (MJH) CBOOOJHO PACHPOCTPAHSIEMOr0 NPOrPAMMHOIO
o0ecrneyeHusi, MCIOJb3YeMOI0 IIPH OCYINECTBJICHHMH O00pa30BaTe/IbHOr0 Ipolecca Io
AUCHUIINHE

B mpouecce ocymectBieHuss 00pa3oBaTeNpHOrO  Mpolecca MO  JUCIUILUINHE
WCIIOJTB3YIOTCS:

i (popMHpPOBAHUS MATEPHATIOB AJISl TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH M MPOBEICHUS
IPOMEXKYTOUHOM aTTecTauu, 1uis GOpMUPOBAHUS METOAMUYECKUX MAaTEPUAIIOB IO JUCIUILINHE!

- nporpammbl Microsoft Office;

- u3gareabckasa cucteMa LaTex;

- Adobe Acrobat Reader;

- maket 1O Wolfram Mathematica.

7. IlepeyeHb COBpeMEeHHBIX MNPO(PECCHOHAJBHBIX 0a3 JaHHBIX W HH(POPMANMOHHBIX
CIIPABOYHBIX CHCTEM, HCII0JIb3yeMbIX IIPH OCYLIECTBJIECHHH 00pa30BaTEJIbHOIO IpoLecca 1no
AUCHHILINHE (PU He00X0AMMOCTH)



B mpomecce ocymiectBieHuss  00pa3oBaTENFHOrO — Ipolecca IO  JIUCIUILIHHE
UCTIONB3YIOTCS:

- ABTOMaTu3upoBaHHas 6nbianoTeyHo-uHpopmannonnas cucrema «bYKNU-NEXT»

http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnekTpoHHas oubnmoTeuHas cucreMa «Jlanpy https://e.lanbook.com

- DnekTpoHHas oubnnoreunas cucrema «kOpaiir» https://urait.ru

- DnekTpoHHas 6ubnuoTeyHas cucreMa «KOHCYIbTaHT CTyIeHTa»

https://www.studentlibrary.ru

8. [lepeyeHb OCHOBHOI ¥  [ONOJHUTEJbHOH Yy4eOHOWH JMTepaTypbl, PpecypcoB
HH(OPMANMOHHO-TEJIEKOMMYHUKANUOHHON ceTH «HMHTepHeT» (NPHM HEOOXOAMMOCTH),
PeKOMEeHIyeMbIX /1JIsl OCBOEHHS 1M CHUITHHbI

a) OCHOBHasl JIUTepaTypa
1. A. . bo6enko, 0. b. Cypuc Jluckpernas nuddepennunanbaas reomerpus — MxeBck:
HHCcTUTYT KOMITBIOTEPHBIX MccnenpoBanmii, 2010
https://www.rfor.ru/rffi/ru/books/o_26770
2. S. Konstantinou-Rizos Darboux transformations, discrete integrable systems and
related Yang-Baxter maps. PhD thesis. - University of Leeds, UK, 2014.
https://arxiv.org/pdf/1410.5013.pdf

0) I10MOJTHUTE/ILHAS JIUTEepaTypa
1. S. Konstantinou-Rizos Birational solutions to the set-theoretical 4-simplex equation -
Physica D: Nonlinear Phenomena, 2023 https://arxiv.org/pdf/2211.16338.pdf
2. S. Konstantinou-Rizos. Noncommutative solutions to Zamolodchikov tetrahedron
equation and matrix six-factorization problems. - Physica D: Nonlinear Phenomena,
2022. https://arxiv.org/pdf/2202.10491.pdf
3. C. HUronun, C. Koucrantuny-Puzoc. AnreOpamveckue u auddepeHnnaibHo-
Ir€OMETPUUYECKHUE IIOCTPOCHHUSI TEOPETHUKO-MHOXKECTBEHHBIX PpEIICHUH  ypaBHEHUS
TeTpa’dpa 3amonoquukoBa. - JXKypHan ¢uszuku A: MaremMaTHuecKue U TEOPETUYECKHE,
2022. https://arxiv.org/pdf/2110.05998.pdf
4. C. Uronun, B. Konecos, C. Koncrantuny-Puzoc u M. IlpeoGpaxenckas KapTb
teTpadapoB, Kapter SHra-bakcrepa u yactuuHbie JuHeapu3anuu. - KypHan Guznku A:
Marematuka. Teop., 2021 https://arxiv.org/pdf/2106.09130.pdf
5. B. byxmrabep, U. Uronun, C. Koncrautuny-Puzoc u M. I[Ipeobpaxkenckas Kaptsl
Sura- bakcrepa, mnpeoOpazoBanus JlapOy M JuHEWHBIE anmpoKCUMalWW 3ajad
pedakropuzaruu -  Kypuan  ¢usuku  A:  Maremaruka.  Teopus,  2020.
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11. T'. T. I'paxoBcku, C. Koncrantuny-Puzoc, A. B. Muxaiinos I'paccMaHoBckue
pacmupennst  Snra-Kapter bakcrepa - Kypnan ¢usukn A: Marematudeckuii u
teopetnueckuii, 2016. https://arxiv.org/pdf/1510.06913.pdf

12. C. Koucrantuny-Puzoc, A. B. MuxaitioB IIpeoOpazoanust lapOy, KoHEUYHBIC

PEIYKIIMOHHBIC TPYIINbI U CBSI3aHHBIC C HUMHU OTOOpakeHnus Sura-bakcrepa - Journal of
Physics A: Mathematical and Theoretical, 2013. https://arxiv.org/pdf/1205.4910.pdf

9. MaTepuajbHO-TeXHHYecKas 0a3a, He0OX0AMMasl VIS OCYIIeCTBJIEHUsI 00Pa30BaTeILHOI0
npoiecca no JMCUMUIINHE

MartepuanbHo-TeXHUYECKasi 6a3a, HeoOxoIuMas AJisl OCYILIECTBICHHUS 00pa30BaTeIbHOIO
mpolecca 1o AUCLHUIUIMHE BKIIOYAET B CBOM COCTAB CIIELUAIBHBIE IIOMEIECHHUS :

- yueOHbIE ayIUTOPUU IJIs IPOBEACHUS 3aHATUH JIEKIIMOHHOTO THUIIA;

- y4eOHBIC ayTUTOPUU JJIs1 IPOBEICHUS MPAKTUUECKUX 3aHATHIA,

- yueOHBIE ayIUTOPUU AJIsl IPOBECHUS TPYIIOBBIX M MHAUBUYaTbHBIX KOHCYJIbTALIUM;

- y4eOHBIC ayJAUTOPUH JUISI TIPOBEACHHS TEKYIIETO KOHTPOJISI W IMPOMEKYTOUHOU
aTTeCTaluu;

- IOMEIIEHHUS Il CAaMOCTOSITENbHON paboThI;

- IOMEIICHUs JUI1 XpaHEHUsT M MNPOPUIAKTUYECKOTO OOCITYKUBAHUS TEXHHUYECKUX
CpeACTB O0yUYECHHS.

[TomemieHust AJis CaMOCTOSITENIBHON pabOThl OOYYArONIMXCs OCHAIEHBI KOMITBIOTEPHON
TEXHUKOW C BO3MOXKHOCTBIO MOJKIIIOUEHUsI K cetn «VHTepHEeT» M oOecrneueHueM J0CTyma K
3eKTPOHHOU MH(pOpMaLMOHHO-00pa3oBaTenbHoi cpene Apl'Y.
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IIpunoxenne Nel k paboueil nporpaMme AUCHHUIIIMHBI
«YpaBHeHHS N-CHMILIEKCA U ajiredpandyeckue CTPYKTypb»

@DoH/1 OLIEHOYHBIX CPEJCTB /ISl POBeeHNsI TEKYIEro KOHTPOJISA yCIeBaeMOCTH
U TPOMEKYTOYHOM aTTeCTAIMU CTYAE€HTOB MO0 JUCHUIIHHE

1. TunoBble KOHTPOJIbHBIC 3aIaHUA U HHBIC MaTEepHUaJibl,
HCII0JIB3YEMBIC B IIPOLECCE TEKYIIEI0 KOHTPOJIA YCIIEBAEMOCTH

3alIaH]/I$l JJIS1 CAMOCTOATEIbHOM paﬁoTbl
(I[aHHBIe 3aaHuA BBIIIOJHAKOTCA CTYACHTOM CaMOCTOATEIIBHO U ITPOBEPAIOTCA HpCHO,I[aBaTCJIeM)

3ananus no teMe «TeopeTnko-MHOKecTBeHHOe ypaBHeHue SAura-bakcrepay»:

« IIposepurs, uTo oTobOpaskenue nepecranopok P(x,y) = (y,x) YJIOBIETBOpAET YDABHCHHIO
Hura—Baxcerepa.

« Joxazare, uro orobpakenne Ajepa

Y a—>b a—>b
(x,y) — (u,v) = (:v— x+}_‘,x+ x+y)’

YIOBJIETBOPACT IIapaMeTpPHYIeCKOMY YDPaBHeHHID Anra-b arcTepa

YIZ 0Y13

a.b a.c

23 _ 23 13 12
oYy =Yy oY 0¥,
. Y
* Hammcate ko B Mathematica, koropblit 6v/ieT npoBepsaTh, 9To oTobpaxkenne ((x, a), (v, b)) —
((u((x,a),(v,b)),a), (v,((x,a), (y,b))) viorreTBOpsaeT MapaMeTpPHTIeCKOMY YDaBHeHNIO flHTa—
Bi—lK(:T{.‘[)‘d.

3aganus no reme «Ilpencrasnenue Jlakca nis oroopakennii Siura-baxrepay»:

Y - _
» Hoxkaszarn, uro orodpazkenne Axiepa (x,y) — (u,v) = (}-‘ —azh vy M) HMECT MATPHILY

X4y x4y
¢ 1
L{x;a, 1) = ( * ) )

2+ra—-A x

Jlaxca:

* Jlokasare, uro orobpazxkenue Ajuiepa — nHBooTHEHOC, T.e. Y o Y = Id. Haiitn nna nero
[IEPBLIC UHTErPAJIEL.

* Fcmm 3a/1asa MaTpudHOI pedpakTopH3aIiun
Li{u;a, )L(v; b, ) = L(yv; b, )L(x;a, 1),

JUTA Kakoii-Tro KeajipaTHoi Matpunsl L = L(x;a, A), onpejensger painpoHaabioe orobpazke-
HUe, TO 3TO OTODpazKeHUe SBISeTCs OHPallHOHAILHBIM.

* [Iyers oTobpazkenmne

Yau

((x,a), (y, b)) — ((u((x,a), (y,D)).a), (v((x,a), (y, b)), b)).

Ecnu Y, ;, vioeinersopsier 3ajiade MaTpUIHON pedaKTopu3aium
L(u:a, A)L(v; b, ) = L(y; b, A)L(x;a, ),

to Tr(L(y: b, A)L(x; a, 1)) redepupyeT nepsble UHTErPAIILI s Yy p.



3aganuss mo Teme «CBs3b Mexkay oroOpaxeHusimu SIHra-bBakcrepa M JUCKPETHBIMH

HHTErpHUPyeMbIMHU CHCTEMAMID):

. I”I(!IIUJIbZi}"H CHMMCTPHH JUCKDCTHOTO INOTCHITHAJILHOIO VPaBHCHHEA K,-‘I[I} IOCTPOUTDL {J'I'()G'[I}'c],—
skenune fdnra—Bakcrepa Apnepa.

3ananus no reme «MHTerpupyeMocTsb no JInyBusiimo»:
e Haftru nopapuanTsl juid orobpaxenns Ajepa—flvniora

(x1,x2, ¥1,2) — X1, Y2, X1, X2 +

Yap a—b a->b
1 —— _y
Il 1 +x1y2 l+x1}‘2'2

* Haittn ckobku [IyaccoHa, OTHOCHTEILHO KOTOPBIX HHBAPHAHTE! 0ToOpaykeHns Amepa—dumnoea
B HHBOJIIOITHH, 1 JJOKa3aTh HHTCIPHPYCMOCTE 110 ..'-IH_'y'BT»‘L-'I.,TH{'J,

» Hammecars koj 8 Mathematica jyuis npoBepkn yauTerpupyemocts 1o JInyeuio.

3aganus no reme «IlocTpoenue ¢ nomoubio npeodpaszopanuii Japoy»:

» Jlokazarn, 9TO MaTpHIA
_ GV Oy (f P
w=alo o)+ {z 1)

3JIEMEHTBI KOTOPOH YIOBJICTBOPAIOT CHCTEME
o.f =2pg-pq). Op=2pf-p)  Oq=2(9-qf).
apigercd npeobpaszosannen JlapOy mus onepatopa HVII L(p,g:4) = D, + Adiag(1,-1) +
0 2p
2g 0
* Ilocie zamensl (f,p,q) — (X,x1,x2) B npeobpazopannn Jdapby mua HYII, nocragnTs
cooTeercTBYIONE Matpuiy M(xy,x2, X;a, A) B 3agady MaTpudH0il pechakTopH3aiim
M(uy, uz, Usa, OYM(vy,v2, Vi b, A) = M(yy, y2, Y5 b, YM(x, x2, X3 a, 1),
H TTIOCTPOHTD IecTHMepHoe oTobpaxkenne fnra—bakcrepa Tuna HYIILILL
* HaiiTn neppble HHTErpanibl mMecTHMePHOro oTo0Opaykenns flura—baxcrepa tTuna HYIILL
» JloKazarTh, YTO MOXKHO OPPaHIYIHCTE IMecTHMepHoe oTobpazkenne fnra—bBakcrepa Tuma HVIII

K ()'1‘06]'] AKCHHLIO A;‘L.]’l(?]’)é].—ﬁl MHJIOEBA Ha HHBADHAHTHLRIX JTHCTLAX.

3aganus nmo Teme «OtoOpaxkenus Sura-bakcrepa, cBsi3aHHbIe € YPABHCHHSAMH
MaTeMAaTH4YeCKOH PU3MKH»:

* [TocrpouTh orobpazkenune fAnra—Bakerepa ¢ nomolkio npeodbpasosanus Japoy s Kiad.

 [TocrpouTs oTobpaskenne fnra—Bakcerepa ¢ nomonibio npeobpasosanng Japby m1a Boussinesq.

3ananus no reme «J/Inneitnoie orodpaxenus SAura-bakcrepay»:

s IIycrs V — BekTophHoe npocrpancTso HaJj nodem K. Pacemorpns mupefiHoe oTobpazkeHne
Y: VxV = VxV, sagannyio dpopMmynoii

Y(x,y) = (Ax + By, Cx + Dy), x,yeV, A,B,C,D e (V).



Jokazare, uro orobpazkenne Y yaopaeTsopseT ypasHennio flara—Bakcrepa Torga m ToIbKO
Torja, Korja orodopazkenus A, B, C, D € (V) B HeM yI0BJIETBOPAIOT CJIEIVIOIIIM COOTHOIIIE-

HH M
C?=C-DCA, B? =B - ABD,
DC -CD = DCB, AB — BA = ABC,
CA — AC = BCA, BD — DB = CBD,

DA-AD=BCB-CBC.

3anaHus no TeMe «YpaBHeHUE TeTPa’APoOB 3aMOJTOTUMKOBA):

* IIycre X — maozKecTBo. Hamucark kon 8 Mathematica, KoTopelit mpoeepsaeT yI0BIeTBOPIET
s orobpazkenne T € [(XXC)?]. namely T : ((x,a), (y,b), (z.¢)) = ((u(x,v,2),a), (v(x.y,2).
b), (w(x,y,z),¢)) HapaMeTpPUIECKOMY YPABHEHHIO TETPAPOB 3aMOJIO[HHKOBA

123 145 246 356 _ 4356 246 145 123
Ta.b.c.‘ e ade Th.ﬂ'.j' e T(‘.{ - T'c f ° bd.f @ ade ®Labe

* [Ipoeepurek, UT0 0TOOpaXKeHHs TeTpasApok H3 Kiaaccudakamuun Cepreepa yI0BJIETBOPSIOT
VPABHEHHIO TETPa’IpPOB 3aMOJIOTIHKOBA.

3ananus no reme «OTodOpakeHne TETPA3APOB M 321a4¥ MATPUYHOH pedakTopu3anuu»:

e IIycrs L = L(x,a;A) — marpuua, sasucsinas oT HepeMeHHoil x € X, napamerpa a € C u
crieKTpasbHOro napamerpa A € C Buja

A(x,a;A) Bix,a;A)

L(x,a;4) = (C(x,a;i) D(x,a;A)]"

Hamucare kojx B Mathematica, Koropelit onpenenser 3 x 3 pacmmpenust maTpunbl L =
L(x, a; ), u renepupyer tepes J0KanbHOe ypabHeHHe HAHra—bBakcrepa,

Lia(u,a; A)Li3(v,b; A)Las(w, c; ) = Las(z.c; A)Lys(y, by A)Lia(x, a; A),

0T06])3-}K€ HHA TeTpasipoB 33.1\IOJ'IO.-1‘ ITHKOB&.

3aganus nmo reme «OTodpakeHus TeTpadApoB U npeodpasoanus Japoy»:
* [Iycrs MaTpuia

a+xixs X
M(xl,xz;a):( le 2 ]1 )

Il(],.il,{!"l“rllilr['l‘b IATY MaATPHUILY B JIOKAJIBHOC YDRABHCHHC }[I]I'&.L—BB.KC'I'{.‘]Z)?}. H IMOCTROUTL {)’I‘U(][}I-L}K[E—
Hue Terpasapos Tuna HVIIIL
. HEI,IL:I'].‘]’I MCPBLIC HATCIPAJIBLL JTIHA ['J'l"{)(jl)é],}KCHHH TCTPa3/JIpoB THIIA H‘.\"LH

* OrpannuuTh orobpaskenne TeTpasapok Tuna HYII k orobparkenuio Terpasapos Cepreesa
Ha HHBADHAHTHBIX JTHCThAX.

3aganus no temMe «YpaBHeHue 4-cumiuiekca baxkanosa-Ctporanosa»:

» IIycrs X — muoxkecrso, Hamncars ko B Mathematica, KOTOPBIH IpoBepseT yA0BIETBOPSAET
o otobpaxenne T € [(X x C)*], re. T : ((x, @), (y. ). (z.%) = ((u(x,y,2), @), (v(x,y,2),
B). (w(x,y,z),Y)) napaMeTpudecKoMy YPaBHEHHIO 4-CHMILICKCOB:
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123 145 246 356 _ 4356 246 145 123
T;r.ﬁ.}f e T:r.:i,c © T,U,:ﬁ‘..;' e Ty.s.( - T}'.r:.{," © Tﬁ,é.{." e T:r.:ﬁ‘,( © Trr.ﬁ.}"
4 H(J(,"l'].)()lrl'l'h PaCHIHpPpeHA 4—(,’]{1[11‘.'[(5{(,'(}15 JLITHE BCCX ()'I'()G]Nl}l((:ll”ﬁ TETPA3/IPOB B CIHCES (.-.1'(31)—
reeBa.

2. Cnucok BONPOCOB /ISl IPOBeeHNs IPOME:KYTOYHOM aTTecTaluu

3auer
3ader cTaBUTCA CcTyAeHTaMm, HaOpaBmmMm 40 wu Oojee Oa/ioB 1O  KaXIOH
CaMOCTOSITENILHOM padoTe.

JK3aMeH

DK3aMeH MpPOBOJIUTCS B MUChbMEHHOU (opme. Ha sk3ameHe mpoBepsieTcs MOHMMAaHUE
OCHOBHBIX KOHILECNIUN JUCLUIUIMHBI, OINpENeIeHUu U TeopeM. Takxke, IpOBEPSIOTCS
BBIYMCIIUTENIbHBIE HAaBBIKM CTYJEHTOB B KOHKPETHBIX 3aJayax, a TaKKe HaBBIKU C
UCTIONB30BAaHUEM  MaKeTa  mporpamMmMHoro  obOecredenuss ~ Wolfram  Mathematica.
[IponomxurenbHOCT FK3amMeHa -4 yaca.

Bomnpocsl k 3k3ameny:

 [IpencraBnenue Jlakca misi oroOpaxkenus fura bakcrepa. IlpencraBnenue Jlakca
oToOpaxeHus Ajepa.

 Jloka3aTenbCTBO TEOPEMBbI O 3aJaue MATPUYHON TpUaKTOpU3AlMKU I TPOBEPKU
cBoiicTBa fHra-bakcrepa.

* Csa3p Mexay oToOpaxeHusiMu SlHra-bakcrepa u ypaBHeHusiMu B kBaarpadax. Uepes
CUMMETpPUU U 4epe3 npencrasienns Jlakca.

* [Ioctpoenue nepBbix UHTErpangoB. MHTErpupyemocts 1o JInyBUiLHo.

* [Toctpoenue orobpaxkenuii Slura bakcrepa ¢ momorisio npeodbpazosanuii Japoy.

* JIuneapuzamnus otoOpaxkeHus: SIHra-bakcrepa. Jluddepennuan orodpakenus SHra-
bakcrepa.

* Anrebpanueckue COOTHOLIEHHUs JIMHEHHBIX 0ToOpaskeHuit SInra-bakcrepa.

* HekommyTaTtuBHBIE 0TOOpakeHus Sura-bakcrepa B rpyrmmax u Tenax.

* JlIokanbHOE ypaBHeHue SIHra-bakcrepa.

* YpaBHEeHHE TeTpadIpoB 3aMOJIOJUYUKOBA U ApaMETPUUECKOE YpaBHEHHE TETPAdIPOB
3aMOJI0AUYHUKOBA.

* Kinaccugukanus CepreeBa-Kamaesa-Kopenanosa.

* Jloka3aTenbCTBO TEOPEMBI O 3aJjau€ MaTPUYHON IIeCTh-(haKTOpU3aluu Uil IPOBEPKU
CBOICTBa TE€TPa’pOB 3aMOJIOJUUKOBA.

* [ToctpoeHue oTobpaskeHuI TeTpa’ApoB 3aMOJI0TYMKOBA C IIOMOLIBIO TPe0Opa3zoBaHUN
HapOy. OToOpaxenus TetpadipoB 3amonoaunkosa turna HYII. Vx nepBbie uHTETpaibl.

* HekxomMMyTaTuBHBIE 0TOOpa)KEHHSI TETPA’IPOB 3aMOJIOTYMKOBA B IPYMIAX U TEJaX.

* JlokasnibHOE ypaBHEHHE TETPA3APOB 3aMOJIOAUNKOBA.

* YpaBHeHus 4-cumiuiekcoB baxkanoBa-CtporaHosa.

* Pacmmpenuss OTOOpaXeHHMH TETpadaApoB 3aMOJIOMYMKOBA HAa OTOOpakeHWUu 4-
cumiuiekcoB baxkanoBa-CTporaHosa yepe3 X reHepaTophbl.

* [Ipumeps! oToOpaskeHnit 4-CUMILIEKCOB.

3. IlpaBunjia oueHUBAHUS IPH NMPOBEIEHUHU POMEKYTOUYHON aTTeCTALUM

CucreMa oleHUBaHUSA
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CamocrosaTenbHble paboTHl ABIAIOTCS 00s13aTenbHbIMU. Kaxkaas paboTta npoBepsieTcs, u
ctyneHTbl moiydaror oT 0 mo 100 GamnoB mo kaxmod pabote. MToroBas omeHKa 1Mo ITOM
JTUCITUTINHE BBIYUCISIETCS 110 popmyTie:

Hrorosas onenka = 0.4 x cpenHuii 6amt mo camoct. padotam + 0.4 X UTOTOBBINA OaI
IK3aMeHa

< 60 - HEeYIOBIETBOPUTEIHHO.

71 - 90 - xopormio (4).

61 - 70 - ynoBierBopuTeabHO (3).

91 - 100 - otnuuHO (5).

[Tockonbky OAHOW W3 OCHOBHBIX LI€J€H ATOro MpeaMeTa SBISETCS IPUBJICUCHUE
CTYJICHTOB K HAYYHBIM HCCIICJOBAHMSIM, CTYJIEHTBI, KOTOPHIE BO BpPEMs CeMecTpa MOIYUHIIN
OpUTHHAJIbHBIE HAyYHBIE PE3YJIbTAThI, OJYyYal0T aBTOMATUYECKU OLICHKY OTJIUYHO (5).
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