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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

[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:

®opMmupyemasi Nuaukarop 10CTHKEHUS Ilepeuenn
KOMITeTeHIIUSsI KOMITETEHLIUH IUIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHus
(xkoa u opmynupoBka) | (ko u GopmMyJMPOBKA)

IIpodeccnonanbHble KOMIIETEHIMH

InK-1 H-1IK-1.1 3HaTh:

Crioco0eH npoBOANTH HMmeer ciocoOHOCTD - OCHOBHBIE OTIpeIeNIEHUs] OTOOPaKEHHH n-
Hay4YHbIC UCCIICIOBAHUS | MPOBOJUTH COOCTBEHHBIC CHMILJIEKCOB U UX UHTECTPUPYEMOCTH;

Y TIOJTy9aTh HOBBIE HAy4YHBIE UCCIICIOBAHUS - CBSI3b MEXK/y YPaBHEHUSIMHU N-CUMILJICKCOB
HAay4YHBIC U MPUKIIATHbIC 3aJjla4aMy MaTPUIHOH (paKTOPHU3AIIHH;
pe3ynbTaThl - METO/TbI TOCTPOCHUS OTOOpaKEeHUH n-
CaMOCTOSTENILHO U B CHMILJIEKCOB.

COCTaBE€ HAYYHOTO YMmern:

KOJIJIEKTHBA - BOCIIPOU3BOAUTH MATEMATUUECKHUE IPUEMBI,

KCIIOJIb3yEeMbIE MPU MOCTPOEHUN PENIEHUN
YpaBHEHUI N-CUMILIEKCOB;

- CTPOUTH OTOOPAXKEHUS N-CUMILJICKCOB;

- HAXOJIUTh UX MEPBbIC UHTETPAJIbI U JIENATh
BBIBOJ] 00 MHTETPUPYEMOCTH;




- CBSI3BIBATh OTOOPAKEHUS N-CUMILJIEKCOB C
JIUCKPETHBIMU UHTETPUPYEMBIMU CUCTEMAMH.
Baaners HaBbIKAMM:

- IOCTpOeHuUs 0ToOpakeHuit Snra-bakcrepa;
- IOCTPOCHHUS OTOOPAKEHUH TETPadIpOB
3aMOJIOIUYHNKOBA;

- IOCTPOCHUS OTOOpAKEHMI 4-CHMILIEKCOB;
- IOCTPOCHUS OTOOPAKEHHI N-CHMILIEKCOB C
MTOMOIIIBIO 33/1a4 MAaTPUYHON (haKTOpHU3anun
- IPOBEPKU MHTETPUPYEMOCTH OTOOpaKeHUH
N-CUMIIJIEKCOB.

- paboThI ¢ makeToM Wolfram Mathematica.

H-MK-1.2

HNmeet onbiT
CaMOCTOSITEITLHOTO
MOJTy4eHMS] HOBBIX
HAy4YHBIX U (WIN)
MPUKJIATHBIX PE3yJIbTaTOB

YmMmern:

- 0(OpMIIATH TIOJTyYCHHBIE HAYYHBIC HITH
MIPHUKJIATHBIC PE3YJIBTATHI COTJIACHO

PO eCCHOHATTLHBIM TPEOOBAHHSIM
Baanerbr HAaBBIKOM:

- CaMOCTOATCIIBHOI'O ITOJIYYCHHS HOBBIX
HAYYHBIX ¥ (WJIN) TPUKIIATHBIX PE3yIIbTATOB,

H-11K-1.3

HmeeT onbIT nOTy4YeHUS
HOBBIX HAayYHBIX U (WJIN)
NPUKJIaIHBIX PE3YIbTATOB
B COCTaBE TBOPUYECKOT'O
KOJIJIEKTHBA

Baaners HaBBIKOM:

- HAYYHOT'O UCCIICAOBAHMS U PEIICHIUS
MPUKIAIHBIX 337]a4 B TBOPUECKOM KOJIICKTHUBE
Ymers:

- pacmpenensTh pOIId U BHICTPAUBATh
KOMMYHI/IKa]_[I/IIO C IprrI/IMI/I y‘IaCTHI/IKaMI/I
KOJUIEKTHBA JJI TOCTHYKEHHS MaKCUMAaJIbHOTO
pe3ynpTaTa

4. O0béMm, CTPYKTYpa U coJep:KaHHe TUCHUILINHBI

O6mmas TpyA0EMKOCTh TUCHUTUTHHBI COCTaBIsAeT 4 3a4€THBIX enquHullbl, 144 akan. daca.

Ne Tembl (pa3nenbl) Buapl yueOHBIX 3aHSITHIA, DopMbI TEKYLLIETO
n/n AUCIUNIUHBI, BKJIIOYASl CAMOCTOSITEILHYIO KOHTPOJISA
HX cOJep:KaHue padoTy CTya1eHTOB, ycneBaeMoCTH
U UX TPYI0E€MKOCTh
(B akageMUYeCKUX Yacax) ®Dopma
= KonrakTHas padora NPOMEKYTOTHOH
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1 |TeopeTHKO-MHOXXECTBEHHOE 1 1 2 |Bamanus s
ypaBHeHue SHra-bakcrepa CaMOCTOSITETbHON
paboThI
2 |[IpencraBnenue Jlakca js 1 2 3 |3amanwus s
otoOpaxxeHuit Sura- CaMOCTOSTEIbHOM
baxkcrepa. paboThI
3 |Cesi3b MEKIY 1 1 1 3 [Bamanus mis
oToOpaxkeHusmMu SAura- CaMOCTOATENbHOU
bakcrepa u qTuCKpeTHBIMU paboThI




HWHTETPUPYEMBIMU

cHCTEMaMHU
4 |MuTerpupyeMocTh 110 1 1 2 |3amaHus mist
JInyBusro CaMOCTOATENbHOU
paboTHI
5 |I[locTpoeHne ¢ TOMOIIEIO 1 1 3  |3amanus mis
npeoOpasoBanuii [lap0Oy CaMOCTOSITeILHON
paGoThI
6 |Otobpaxenus SHra- 1 1 3  |3amanus mis
Bbakctepa, cBsizaHHBIE C CaMOCTOATENbHOU
ypaBHEHUSIMU paboThI
MaTEeMaTHYECKOH (DU3HUKU
7 |JluHeitHBIe OTOOPaKEHUS 1 1 1 2 |3amaHus mist
Slura-bakcrepa. CaMOCTOATENbHOU
paboThI
Hroro 3a 1 cemectp 8 8 2 18
36 akaj. yacoB
8 |YpaBHeHue TeTpadapoB 1 1 7 |3amaHus mis
3aMOJI0JYMKOBa CaMOCTOSITeILHON
paboTHI
9 |OToOpaxkeHue TETPadAPOB U 1 1 7 |3amaHus mis
3aJlaul MaTPUIHON CaMOCTOSITeILHON
pedakropusanuu paGoThI
10 |OrobpaskeHust TETPadIPOB U 1 1 7 |3amaHus mis
npeoOpazoBanus JapOy CaMOCTOSITeTTHHON
paGoThI
11 |J/IuneitHbIe OTOOPAXKCHHS 1 1 1 7 |3amanus nog
TETPa’IpOB 3aMOIOJUHKOBA CaMOCTOSTEIbHOMI
paboTHI
12 |YpaBHeHHe 4-cUMILICKCA 1 1 7 |3amanus nog
baxxanosa-Ctporanosa CaMOCTOSTEIIbHON
paboTHI
13 |YpaBHenue 4-cumruiekca u 1 1 7 |3amaHus 1ug
npeobpasoBanus JapOy CaMOCTOSITEeIbHON
paboTHI
14 |YpaBHeHHs N-cHUMILIEKCA 1 1 7 |3amaHus g
CaMOCTOATENbHOU
paboThI
15 |HekoMMyTaTUBHBIEC aHAIIOTH 1 1 1 5 |3amanus mog
0TOOpaXKEHUH N-CUMILIEKCa CaMOCTOSITEIIHOM
paboThI
2 | 05 | 3355 |9k3amen
HToro 3a 2 cemectp 8 8 4 05 | 87,5
108 akan. yacoB
HUTOI'O 16 | 16 6 | 05 |1055

Conep:xanue pa3aesoB TUCUUILIUHbI:

1. TeopeTruko-MHOKecTBeHHOEe ypaBHeHue SIHra-bakcrepa.

1.1. KBanToBoe ypaBHeHue SHra-bakcrepa.

1.2. TeopeTuko-MHOKECTBEHHOE YpaBHeHUE SHra-bakcrepa.
1.3. ITapameTpuueckoe ypaBHeHue SHra-bakcrepa.

1.4. Orobpaxenus Snra-bakcrepa. OtoOpakenne Anmepa.
1.5. Ipunoxenns B Wolfram Mathematica.

2. MpeacraBaenne Jlakca nis oroopaxkenus Slura-bakcrepa.




2.1. INapa Jlakca ans otoOpaxenus Sura-bakcrepa.

2.2. Matpuunas TpudaxTopusaius u CBOMCTBO SHra-bakcrepa.

2.3. TTapa Jlakca miis otoOpaxkeHust Amepa.

2.4. ITpunoxenus B Wolfram Mathematica.

3. Ca3b Mexny oTto0paxeHusavMu SIura-bakcrepa u IMCKpeTHBIMH HHTEIPHPYeMbIMH
cHCTeMaMM.

3.1. YpaBuenus B kBag-rpadax VS orobpakenus Sura-bakcrepa.

3.2. Cs3b uepe3 cummerpuu: Ypasuenue dpKdV vs otrobpakenue Amepa.

3.3. Ces3b uepe3 npeacrasienus Jlakca.

3.4. CBa3b uepe3 UHBAPUAHTHI.

3.5. Ilpunoxenus B Wolfram Mathematica.

4, UaTerpupyemMoctsb 1o JinyBujuio.

4.1. IlepBbie UHTETPANIBI U UHTETPUPYEMOCTb.

4.2. ITyacconoBsl cTpykTypbl. @-u Kazumupa.

4.3. Nurerpupyemocts no JlnyBumio.

4.4. IIpunoxenue B oToOpakeHue Amiepa-Smuiona.

4.5. Ilpunoxxenust B Wolfram Mathematica.

5. IllocTpoenue ¢ momoubIo npeodpazosannii {apoy.

5.1. 3amaum MatpuvHOU pedakropuzauu 1 marpull Japoy.

5.2. MeToJ1 TOCTPOCHUS UHTETPUPYEMBIX MMapaMeTpUUIECKuX oToOpakeHuit Slura-bakcrepa, kak
orpaHuYeHus: 0ToOpakeHuil SlHra-bakcrepa B CUMIUIEKTUYECKUX JIUCThSIX.

5.3. Ilpunoxenus 8 Wolfram Mathematica.

6. OToOpaxkenus SAura-bakcrepa, cBsi3aHHbIe ¢ yPABHEHUSIMH MaTeMaTH4YecKoi puznkmu.
6.1. 3amaun MaTpu4HO# peakTOpU3aUU U COOTBETCTBUS.

6.2. Otobpaxenus Sura-bakcrepa Tuna KdV, Boussinesq u qpyrue.

6.3. Ilpunoxenus 8 Wolfram Mathematica.

7. JInneiinbie oToOpaskenus Snra-bakcrepa.

7.1. AnreOpanyeckue COOTHOLIEHHS, KOTOPBIM YAOBIETBOPSIOT JIMHEHHbIE OTOOpaskeHus SIHra-
bakcrepa.

7.2. JlokazaTenbCTBO TOro, uto AuddepeHnman ortodbpaxeHus SHra-bakcrepa sBisercs
otobpaxeHnuem SHra-bakcrepa.

7.3. HacTuuHble TUHeapu3aluu otroOpakeHuit SIura-bakcrepa.

7.4. llpunoxxenust B Wolfram Mathematica.

8. YpaBHenue Terpasapos 3aM01014MKOBA.

8.1. TeopUTHUKO-MHOXKECTBEHHbIE pelieHUs] (YHKIMOHAJIBLHOTO YpPaBHEHMsI TETPa’/ipoB
3aMOJI0AUYHUKOBA.

8.2. Otobpakenus TeTpa’apoB. OTOOpaKEHUE IIECKTPUUECKUX CETEH.

8.3. Knaccuduxanus Kamaesa-Kopenanosa-Cepreesa.

8.4. Ilpunoxxenns B8 Wolfram Mathematica.

9. OTo0paskeHus TETPa3APOB H 321241 MATPHYHOH peaKTOPH3ALHM.

9.1. JlokanbHoe ypaBHeHue fHra-bakcrepa.

9.2. I'enepaTop 0TOOpaXEHUs TETPASPOB.

9.3. JlokanbHoe ypaBHeHHE fHra-bakcrepa U COOTBETCTBUSI.

9.4. 3agaua MaTpUYHOH 1IECTb-(haKTOPU3ALIH.

9.5. llpunoxxerust B Wolfram Mathematica.

10. OToOpaskenuns Terpadapos u npeodpaszosanus lapoy.

10.1. IToctpoenne oToOpakeHH TETPa’3pOB Yepe3 3a/ayl MaTPUYHOM pedakTopu3anuu Uit
matpuil [JapOy.

10.2. TTocTpoenne oToOpaskeHuH TeTpa’poB Tuma NLS.

10.3. ITpunosxxenus B Wolfram Mathematica.

11. JIuHeliHble 0TOOpasKeHUN TeTPa3APOB 3aM0JIOTUYMKOBA.



11.1. AnrebpanuecKkue COOTHOLICHHS, KOTOPBIM YIOBJIETBOPSAIOT JIMHEHHBIE OTOOpaKEHUS
TETPa’IpoB 3aMOJIOTYMKOBA.

11.2. Hoka3zatenbctBo Toro, uro auddepeniman oroOpaxkenus Anra-bakcrepa sBusieTcs
0TOOpaXeHHEM TETPa’pOB 3aMOJIOAUYHNKOBA.

11.3. YacTuuHble TMHEAPU3ALUU OTOOPAXKEHUH TETPadAPOB 3aMOJIOTYHKOBA.

11.4. Tlpunoxxenns B Wolfram Mathematica.

12. YpaBHenue 4-cumiuiexkca baxkanosa-Ctporanosa.

12.1. TeopeTUKO-MHOKECTBEHHbIC PEIICHUS YpaBHEHUSI 4-CUMILIEKCa.

12.2. JlokanpHOE ypaBHEHHUE TETPAdAPOB U 0TOOpaKeHUS 4-CUMILIEKCA.

12.3. TIpumepsl oToOpaXkeHni 4-CUMILICKCA.

12.4. Tlpunoxxenust B Wolfram Mathematica.

13. OToOpa:kenus 4-cumiiekca u npeodpasosanus apoy.

13.1. ITocTpoeHne 0TOOpaKEHHIA TETPASPOB YePE3 3aJaUl MATPHUUHON MIECTh-pedaKTOpHU3AIIH
1u1s matpuil J{apOy.

13. 2. TToctpoenue orodbpaxkenuii 4-cumrexca Tuma NLS.

13.3. Tlpunoxxenns B Wolfram Mathematica.

14. YpaBHeHue n-cuMILIeKca.

14.1. TeopeTUKO-MHOKECTBEHHBIE PEILICHUs] YPABHEHHUS N-CUMILJIEKCA.

14.2. MeTopl IOCTPOECHUS OTOOPAKEHUS N-CUMILIEKCA.

14.3. OtoOpaskeHHs n-CUMITJIEKCA KaK PaCIIMpPEeHHs] OTOOpaKEeHUM 2-, 3- U 4- CUMILICKCA.

14.4. Tlpunoxxenust B Wolfram Mathematica.

15. HekoMMyTaTHBHBIE AHAJIOTH 0TOOPAKEHUIH M-CUMILIEKCA.

15.1. MeToapl OCTPOEHNSI HEKOMMYTATUBHBIX OTOOPAaYKEHUI N-CUMILIEKCA.

15.2. Oto6paskeHHs n-CUMITJIEKCA B TeJax.

15.3. OroOpaxkeHus N-CUMILIEKCa B TPYIIIIAX.

15.4. Tlpunoxxenns B Wolfram Mathematica.

5. 06p330BaTeJ'[bele TEXHOJOI'MHA, B TOM YHCJI€ TEXHOJOIHHU IJIEKTPOHHOI0 06yqe}mﬂ u
AUCTAHIIHOHHBIC oﬁpasonaTeanble TEXHOJOIMH, MCHOJb3yEMbI€ IPH OCYIIECTBJICHUUA
06p330BaTeJ'lI)HOFO npouecca mo TMCHUMIJInNHE

B npouiecce 00yueHust HCMOIB3YIOTCS CleAyolne 00pa3oBaTelbHbIE TEXHOIOTHH:

AKafieMHYecKas JIEKIHs C 3JIeMEHTaMH JIeKIHUH-0ecebl — I0CIEA0BATEIbHOE H3JI0-
JKEHUEe MaTepuaja, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO B BHUJE MOHOJOra IpernojaBaTelis.
OneMeHThl JieKIMu-Oecenbl 00eCneunBalOT KOHTAKT TNpenojaBareist ¢ ayIuTopued, 4To
MO3BOJIIET TPUBJIEKATh BHUMAHUE CTYJIEHTOB K Haubojiee BaXXKHBIM TeMaM JHUCLUIUIMHBI,
aKTUBHO BOBJEKaThb MX B Y4eOHBIN mpoliecc, KOHTPOJIUPOBATh TEMI H3JIOKEHHUS Y4eOHOro
MaTepuaia B 3aBUCUMOCTHU OT YPOBHS €r0 BOCIIPHUSITHSL.

IIpakTHyeckoe 3aHsATHE — 3aHATHE, TOCBSIIEHHOE OCBOEHUIO KOHKPETHBIX YMEHUH U
HABBIKOB 10 3aKPEIJICHUIO MOTYYEHHbBIX Ha JIEKIIUU 3HAaHUH.

KoHcyabTanum — BHJ y4eOHBIX 3aHATHH, SBIAIOIIMNACA OXHOW M3 (GOPM KOHTpPOJIS
CaMOCTOSITENIbHOM ~ paboThl  CcTyAeHToB. Ha KOHCynmpTamusix 1O Mpock0e  CTYJIEHTOB
paccMaTpuBaIOTCST HauboJee CIOXKHBIE MOMEHTHI IpPU OCBOEHHM MaTepuaya JUCHUIUIMHBL,
IpernojaBaTesib OTBEYAaeT Ha BOINPOCHI CTYIEHTOB, KOTOpPHIE BO3HHMKAIOT y HHUX B Ipoliecce
CaMOCTOSITENIEHON PaOOTHI.

6. IlepeueHb JIMIIEH3MOHHOT0 M (MJIU) CBOOOJHO PACHPOCTPAHSIEMOr0 MPOrPaAMMHOIO
ol0ecreyeHusi, MCNOJIb3YyeMOr0 IPH OCYILIECCTBJICHHM O00pa30oBATEeJBLHOIO Ipouecca Io
AUCHUIIJINHE



B mpomecce ocymectBieHuss 00pa3oBaTENBHOTO  Tporecca IO JUCHUTUIHHE
UCIIOJIBb3YIOTCS:

i (hopMHUPOBAHUS MATEPHAIIOB JIJISl TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M IPOBEICHUS
IIPOMEXKYTOYHOM aTTeCTaI|H, U1 HOPMHUPOBAHUS METOAMUYCCKUX MATEPUAIIOB 10 JTUCIUILIMHE:

- nporpammel Microsoft Office;

- n3narenbckas cucrema LaTex;

- Adobe Acrobat Reader;

- maket I1O Wolfram Mathematica.

7. IlepeyeHb COBpPeMEHHBIX MNPO(ecCHOHAIBHBIX 0a3 JAHHBIX M HWH(OPMALMOHHBIX
CIPABOYHBIX CHCTEM, HCII0JIb3yeMbIX MPH OCYIIeCTBJIEHHH 00pa30BaTeJIbLHOI0 MpoLecca mno
AUCHHILINHE (PU HE00X0IMMOCTH)

B mpomecce ocymectBieHus —00pa3oBaTENBHOrO — Ipolecca MO  JUCHUIUIMHE
UCIOJIB3YIOTCS:

- ABTOMaTH3MpoBaHHas OMbauoTeyHo-uHpopmannonHas cucrema «bYKU-NEXT»

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

- DnekTpoHHas oubnroTeuHas cucreMa «Jlaupy https://e.lanbook.com

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

- DitlekTpoHHAst OMOIIMoTeyHas cucreMa «KOHCYIBTaHT CTyICHTa

https://www.studentlibrary.ru

8. [lepeyeHb OCHOBHOI ¥  [ONMOJHHUTEJBHOH Yy4yeOHOW JHMTepaTypbl, PpecypcoB
HHG(POPMALMOHHO-TEJEKOMMYHUKAUMOHHO ceTn «MHTepHer» (IIpH HEOOXOAMMOCTH),
PeKOMEeHIyeMbIX /1JIs1 0CBOEHHS M CHUIIITUHbI

a) OCHOBHAs JIUTEepaTypa
1. A. U. bobenko, 0. b. Cypuc [uckpernas nuddepeHuuanbras reomeTpus — MbkeBck:
WHCcTHTYT KOMITBIOTEPHBIX MccnenpoBanmii, 2010
https://www.rfbr.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) 10MOJIHHTEIbHAS INTEPAaTypa
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,
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IIpunosxkenne Nel k paboueil nporpaMmMe TUCHHUIINHBI
«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 IIPOLIECCE TEKYIET0 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 SAura-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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