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1. EJIb OCBOEHMA JUCIIUITJIMHbI

Hucuunnuna «HenokanbHble KpaeBble 3aJaduy» BXOJUT B IPOrpaMMy MarucTpaTypbl
«MaTeMaTu4ecKue MOJICJId B MEKIUCIUITIMHAPHBIX HCCleA0BaHuIX» o HanpasieHuo 01.04.02
«[Ipuknagnas matematuka U uHpOpMarukay» u uszydaercs B 1 cemectpe 1 kypca. Jucrurumny
peanuzyer MaremMarndyeckuii MHCTUTYT umeHu akagemuka C.M. Hwukonwsckoro. Jlucuurivna
COCTOUT M3 4 pa3zesioB U 8§ TEM W HAINpaBJICHA HA U3YYEHHE MOCTAHOBOK, OCHOBHBIX CBOWMCTB U
COBPEMEHHBIX METOJIOB Ka4eCTBEHHOT'O MCCJICJIOBAHMS HEKJIACCHUECKHMX 3ajad JJIsi YPaBHEHUH C
YaCTHBIMHM TPOU3BOJIHBIMU, BKJIIOYAs SJUIMITHYECKUE YPAaBHEHUSI C HEJIOKAJIbHBIMU KPaeBbIMHU
YCIIOBUSIMHU W KpaeBble 3a71a4M 1Jis1 QYHKIIMOHAIBHO- AU (HEepEeHIINATbHBIX YPaBHEHU.

Llenpro 0CBOCHUS NMCIUILIMHEL SBISCTCS 3HAKOMCTBO C OCHOBHEIMHM THUIIAMU HEJIOKAJIBHEIX
KpaeBbIX 3aJad Ui JJUIMIITHYECKUX YPaBHEHWM, IIOCTAHOBKAMH KpaeBBIX 3aaad Ul
¢byHKIMOHATBHO-TU((DEePEHINANBHBIX  YPAaBHEHUH, TNPHOOPETCHHE HAaBBIKOB HCCIIEIOBAHUA
Pa3peIuMOCTH M PETYJISAPHOCTH PEIICHUH HEJIOKAIbHBIX KPACBBIX 3a/ay IS SJUIMIITHYCCKUX
ypaBHEHUH, OBJIaICHE OCHOBHBIMHU Ka4Y€CTBEHHBIMU METOJAMU UCCIICIOBAaHUS HA3BAHHBIX 3a/1ad,
BKJIIOYAs TEXHHUKY JIOKAJIM3alMHM, METOJ Cpe3arounx (QyHKUUNA, METOJ ampUOPHBIX OIEHOK,
MMOCTPOCHHUE PETYISPU3ATOPA, METO/ MPOJAOKEHUS IO TTApaMETPYy.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUIIJIMHbI

OcBoenue nucuurnHbl «HenmokanbHble KpaeBble 3a/1a4ny HaMpaBieHO Ha (OPMHUPOBAHUE Y
o0y4aroIuxcst CASAYIONINX KOMIETEHIIHH (4aCTH KOMIETSHIIUN):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvlx y 00yHarOWuxcs npu 0C80eHuu
OUCYUNTUHDBL (Pe3YIbMaAmMbl 0C80EHUS OUCYUNTUHDL)

HNHankaTopbl J0CTHKEHHS KOMIIETEHIINI

Hugp Komnerenuus o
(B pamMKax JaHHOW JTHUCIUILIIHEI)

CriocoOeH KOMOMHUPOBATH U
alanTHPOBATh CYIIECTBYIOLINE

nH}opMannoHHoO-
bopman OIIK-4.1 ®opmynupyeT ciocoOHOCTH KOMOHMHHUPOBATH U
KOMMYHHUKALHOHHBIC TEXHOTOTHH | 1 ) ypoBats cymecTsytome MH()OPMALIOHHO
OIIK-4 JUTS pelIeHus 3a1a9 B 001acTH P y y p
N KOMMYHHUKAIIMOHHbBIE TEXHOJIOTHH JJIsl PELICHHs 33/1a4, B TOM
npoQeCcCHOHATBHOM

qrcie ¢ y9eToM TpeOoBaHUM HHPOPMALMOHHON OE30MaCHOCTH. ;
JACATCIBHOCTH C YUCTOM

TpeGoBaHuil HHPOPMATMOHHON
6e3omacHoCTH

CrnocoGeH pa3pabaTbiBaTh U
MIPUMEHSTh MaTeMaTHUECKUE
METO/]Ibl, CHCTEMHOE 1
IK-3 MIPUKJIATHOE IPOrPAMMHOE
obecrieueHne JuIsl peIeHuns 3a1a4
HayYHOH M TIPOEKTHO-
TEXHOJIOTUYECKOM JesITeAbHOCTU

I1K-3.1 Cucrematusupyet nHGOPMALHUIO, TOJIyUYESHHYIO B X0JI€
HWP, ananu3upyer ee u CONOCTABISAET C IUTEPATYPHBIMHU
JTaHHBIMH;

[1K-3.2 Onpexnensier BO3MOXKHBIC HAIIPaBJICHUS pa3BUTHUS paboT U
MIEPCIIEKTHBHI ITPAKTHYECKOTO MPUMEHEHHS IOy IeHHBIX
pe3yIbTaTOB;

CnocobeH ynpasisiTh IPOEKTaMH,
IUITAHUPOBATh HAy4YHO-
HCCIIEIOBATEIBCKYIO ITK-5.1 CriocobeH K mIaHUPOBAHUIO IPH OPTaHW3AINN HAyIHO-
JeATeNbHOCTD, aHAIM3UPOBATh  |HCCIIEA0BATEIbCKOM IeATeNbHOCTH;
PHUCKH, YIIPaBJISITh KOMaHJOM
MPOeKTa

[K-5

3. MECTO JUCHUIIVIMHBI B CTPYKTYPE OII BO

Jucuunnuna «HenokanbHble KpaeBble 3a7aun» OTHOCHUTCS K 00s3aTenbHON yacTu Osoka 1
«ucuummzel (MOIyn)» 00pa30BaTeIbHOW MPOTPaMMBbI BBICILIEI0 00pa30BaHMS.




B pamkax oOpa3oBaresbHOM HpOrpaMMbl BbICHIETO OOpa30BaHUS OOYdaIOIIMECs TaKKe
OCBaWBAIOT JIpyrHe€ AWCHUIUIMHBI W/WIM  TPAaKTUKH, CIIOCOOCTBYIOIIUE  JTOCTHKCHHUIO
3aITaHUPOBAHHBIX PE3YJIHTATOB OCBOCHUS TUCIMILIMHBI «HemokanbHbie KpaeBble 3a1aun.

Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrowux 00CmuiceHuro
3aNIAHUPOBAHHBIX PE3VIbMAMO8 OC80EHUS OUCYUNTUHBL

Hocaenyromue
JHCHHMIITHHBI/ MOAYJIH,
NPaKTUKH*

IIpeamecrByromue

HaumenoBanue pex Y

HIngp JUCHHUIITHHBI/MOAYJIH,
KOMIeTeHIHU npaKTHIcH*

CriocobeH KOMOMHHPOBATH
U aIalITHPOBATh
CYILECTBYIOLIHE

HHPOPMALNOHHO-
KOMMYHHUKaIMOHHBIE
OTIK-4 TEXHOJIOTUH JJISl pELICHUS Hayunslii cemunap;
3a/1a4 B 00JIaCTH
poheCCHOHATIBHOM
JIeSITEIILHOCTH C yYETOM
TpeboBaHuit
HHPOPMATHMOHHOM
Oe3omacHOCTH
CmocobeH pa3zpabaThIBaTh U
NPUMEHSATh MaTEeMaTHYECKUE
METOMBI, CHCTEMHOE U
IK-3 NPHUKIIaJHOE IPOrpaMMHOE
obecrieueHne JUIsl pelieHus
3a/1a4 Hay4HOH U NIPOEKTHO-
TEXHOJIOrMYECKON
JIeATeIbHOCTH
CnocobeH ynpaBisTh
[IPOEKTaMH, IJIAHUPOBATh

HaY4HO-HCCIIE0BATENBCKYIO

TIK-5 JIESITENLHOCTD,

AHAITM3HPOBATh PUCKH,

YIPABIISATE KOMaHIOU

MIPOEKTa
* - 3aMONHSAETCS B COOTBETCTBUH ¢ MaTpuiei kommnerenuii u CYII OI1 BO

** - 3NIeKTUBHBIC TUCIUILIMHEI /TIPAKTHKH




4. OFbEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

OO1m1ast TPyI0EMKOCTh AUCIUILTUHBI «HelmokalbHbIe KpaeBhIe 3a/1a4n» COCTABISIET «3)% 3aYETHBIC CAHMHUIIBL.
Tabnuya 4.1. Buowl yueOHOU pabomvl no nepuooam 0C80eHusi 00paA308amMenbHOlU NPOSPAMMbL BblCUe20 00paA308aHus Oiisl OYHOU (HopMmbl
0OyueHusl.

Bux yueoHoii padoThI BCETO, ak.u. CeMeclT pCED)
Koumaxmmnas paboma, ax.u. 54 54
Jlexrun (JIK) 36 36
Jlabopartopusie pabotsl (JIP) 0 0
IMpaktryeckue/cemunapckue 3ansatus (C3) 18 18
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 36 36
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 18 18
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 108 108
3a4.e/1. 3 3




5. COAEPKAHUE JUCIUITVINHBI

Tabauya 5. 1. Cooepoicanue oucyuniunsvt (MOOYis) no 8udam y4ebHou pabomol

Bun
Conep:xanue pasaesa (TeMbl) yueOHOM
padoThr*

Homep | HammeHnoBaHue pasnena
pasnesa AUCHUILTAHBI

11 Hponcxomzxeﬂne HCJIOKAJIbHBIX KPA€BbIX 3a7a4 U

JIK, C3
UX Ki1accu(uKauus

Hcnonp3yemsie B Kypce QyHKIIMOHATIBHEIC
MPOCTPAHCTBA, HHTEPIOSAIIMOHHBIC HEPAaBECHCTBA,
12 (haxThI U3 TECOPUU KpaeBLIXVLBa,Ha‘{ I
AJUTUNTHYECKUAX YPABHCHHUU C MApaMeTPOM, a TAaKKe
KpaeBbIX 3aJ[a4 JUIsl SJUTHIITHYSCKUX YPABHEHHH B
HETJIaJKUX 00JIacTAX

Pasnen 1 |Beaenue
JIK, C3

ITocTanoBKa 3a1a4M, HHTEPIIPETANS HEJOKAIBHOTO
ycaoBust. [IpumMep: pemerne METoIoM pa3IeneHus]
21 TIepEMEHHBIX 3a/1auul Uil ypaBHeHus [lyaccona B
KpYT'e C HENIOKAJIbHBIM YCIOBHUEM, CBS3BIBAIOIINM
cJiesl ICKOMOH ()yHKIIMM Ha TPaHUIIE Kpyra ¢ ee
CJIEZIOM Ha BHYTPEHHEH OKpYKHOCTHU

JIK, C3

AnpruopHas OIIeHKa U pa3pelnMocCThb

3ajgaya ¢ HOCUTEIEM SIITMNTHYECKO KpaeBoii 3a1a4y ¢ apaMeTpoM B
Paznen 2 |HeNOKalIbHBIX YICHOB HOpMax npocTtpaHcTB CoboneBa, 3aBUCALINX OT
BHYTPH 00J1aCTH napametpa. Jloka3aTelbCTBO alpHOPHOI OIICHKH B
npoctpadcTBax CobosieBa peneHui 3a1a4u s
2.2 3JUTMNTHYECKOIO YPABHEHUS C HEIOKAIbHBIM JIK, C3
KpaeBbIM YCIIOBHEM B CIIydae, KOTIa HOCHTENh
HEJIOKAJIbHBIX WICHOB JIGKHUT BHYTPH 00JIaCTH.
@penroab-MoBa pa3penIuMOCTb B IPOCTPAHCTBAX
CoboneBa, TUCKPETHOCTD M CEKTOPHATIbHASL
CTPYKTYpa CIIEKTpa HEJIOKAJIbHOH KPacBoH 3aJaun

Pewenue monensHo# 3anaun Jupuxie nist
ypaBaenus [lyaccona B 66CKOHEYHOM TIOCKOM
yTiie B IPOCTpaHCTBax ¢ BecoMm. [lepexona k
OTpaHMUYEHHOM 00JIaCTH, METO/T JIOKATN3aIIUU

3.1 JIK, C3

INocTanoBka 3amauu Ui ypaBHeHus IlyaccoHa ¢
3ajaya ¢ MoIX0J0M HEJIOKAJIbHBIM YCJIIOBHEM, CBSI3BIBAIOLIIMH CJIET
HOCHTEJISI HEJIOKAJIbHBIX (YHKIMM Ha 4aCTU TPaHUIIBI C e CIIEIOM Ha
YICHOB K TPaHUIIEC BHE MHOT000pa3uH, JIeKaIUM B 3aMBIKaHUH 007aCTH U
TOYEK COMPSIKEHUS 39 HMEIOIINM HEIyCTOE IIepeceueHHe ¢ TPaHuIeH.
Jloka3aTenbCcTBO anpruOpHOM OLEHKU peLeHui B
BECOBBIX IpocTpaHcTBax. [locTpoeHue npaBoro
peryiIsapHu3aTopa B BECOBBIX MPOCTPAHCTBAX IS
oriepaTopa HEeJIOKaJIbHOW KpaeBoH 3aJaul, METO
KOMIIEHCAIIY HEJIOKAJIbHBIX YWICHOB

Pazgen 3

JIK, C3

Pemenue moaenpHOM HEJTOKAIBHOM 3aauM IS
ypaBaenus [lyaccona B 66CKOHEYHOM yTiie Ha
IIJIOCKOCTH C KpaeBBIM yCJ'IOBI/IeM, CBA3BIBAOLIINM
4.1 ciesl ICKOMOW (DYHKITUU Ha CTOPOHE yTiia C ee JIK, C3
CJIeJIOM Ha JIyde BHyTpH yria. MccnemnoBanue
3agaya ¢ moaxoaoM HEJIOKAJILHOM 32/1a4M ¢ TapaMeTpoM Ha OTpeE3Ke,
HOCHUTEJIS HEJIOKaIbHBIX YCIIOBHSI OJTHO3HAYHOH pa3peninMOCTd

Paznen 4 =
YJICHOB K TOYKaM IlocTanoBKa HEJTOKAJIBLHOM 3a1a9M IS

COMPSKEHUS SIIUNTUYECKOTO YPaBHEHHS B OTPaHUUEHHON
TUIOCKO# 00JIaCTH € TIOAX0/10M HOCHTEJIS

4.2 HEJIOKAJIbHBIX 4JIEHOB K TOYKaM COIPSDKCHHUA. JIK, C3
Jloka3arenbCTBO aNpUOPHOM OLEHKH U IIOCTPOECHUE
IIpaBoro perynspusaropa. Mccnenosanue
ACHIMITTOTHKH PeIIeHUIl BONN3H TOYEK COMPSIKEHUS

* - zanmonHsgeTcs Toibko 1o OUHOM dopme obyuenus: JIK — aexyuu, JIP — nabopamopuwvie pabomut, C3 —
nPpaKmu4ecKue/CeMunapCrue 3aHsimusl.




6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JJUCHUIIJIMHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Cneuunajau3upoBaHHoe
yueOHoe/1adopaTopHoe
o0opynoBanme, IO u
Tun aynuropuu OcHalleHue ayIUTOPUH
MaTepHuaJIbl IJIf 0CBOEHHS
AMCUMILTUHBI
(mpu HE0OXOAUMOCTH)
JlexumonHas HET
CemuHapckas HET
Host
CaMOCTOSITEIIbHOU HET
paboThI

* - ayAuTOpUS I CaMOCTOATENFHON paboThl oO0yvatontixcs ykaspiBaercss OBA3SATEJIBHO!

7. YYEBHO-METO/MYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUITJIMHbBI

Ocnoenas numepamypa:

1. CkybaueBckuii A.JI. Hexiaccumueckue kpaeBbie 3aaaui, 1. B xypnane "CoBpemennas
matemaruka. Oynnamenrtanbable HanpasiaeHus'", M.: PY/IH, 2007 (tom 26).

2. Cky6aueBckuii A.JI. Hexmnaccuueckue kpaesbie 3amau, I1. B sxypuane "CoBpemeHnHas
matemaruka. Oynnamentanbubie HanpasiaeHus", M.: PY/IH, 2009 (tom 33).
Jononnumenvnasn numepamypa:

1. M.C. ArpanoBuu, M.W. Bunuk. Smiuntuueckye 3a1a4u ¢ mapaMeTpoM 1
napabosmdecKkue 3a1auu odmiero Buna// Ycenexu mat. Hayk. 1964. Tom 19, Ne 3. C. 53-161.

2. B.A. KonapatreB. KpaeBble 3a1aun JUIst SJUIMNITHYECKUX YPAaBHEHUHN B 00IaCTAX C
KOHMYECKUMH WM YIIIOBBIMU Toukamu// Tp. Mock. mat. o-Ba. 1967. Tom 16. C. 209-292.
Pecypcuvl ungpopmayuonno-menekommynuxkayuonro cemu « Mnmepremy:

1. O9bC PYIH u cropornue 9bC, Kk KOTOPBIM CTYJE€HTbl YHUBEPCUTETA UMEIOT JOCTYI
Ha OCHOBAHMUH 3aKJIFOUYEHHBIX JT0TOBOPOB

- DnekTpoHHo-ombnuoTeunas cucrema PYJIH — 9bC PYJIH
https://mega.rudn.ru/MegaPro/Web

- OBC «YHuBepcuteTckas 6ubianoreka onnan» http://www.biblioclub.ru

- OBC Opaiit http://www.biblio-online.ru

- ObC «KoHcynbpTaHT cTyaeHTay www.studentlibrary.ru

- OBC «3Hanuym» https://znanium.ru/

2. ba3bl TaHHBIX U TIOUCKOBBIE CUCTEMBI

- Sage https://journals.sagepub.com/

- Springer Nature Link https://link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- Haykometpuueckas 6a3a nanneix Lens.org https://www.lens.org
Yyebno-memoouueckue mamepuansvl 0151 CamoCmosmenbHol pabomol 00y4arOWUXC NPU
0CBOCHUU OUCYUNTUHBL/MOOYAA ™!

1. Kypc nekuuii no nuctuninae «HenokanbHble KpaeBble 3a1a4K.

* - Bce y4eOHO-METOINYECKUE MaTepUaNbl A CAMOCTOSTEIBHONH paboThl 00yUatOIIUXCst
pa3MeIarTCs B COOTBETCTBUH C ICUCTBYIOIIMM MOPsAKOM Ha cTtpanuile quciuruinabl B TYUC!




PABPABOTYMUK:

Poccosckuii Jleonnn

[Tpodeccop EdumoBnu
Jonoxcnocms, BYIT Tloonuce Damunus 1. 0.
PYKOBOJ/JUTEJIb BYII:
MypaBHuk AHJpeit
HupekTop Bopucosuu
Jonoscnocmo BYIT Tloonuce Damunus U.0.

PYKOBOJUTEJIb OII BO:

Hayunsb1ii pykoBoauTennb

Cky6aueBckuit Anekcanjp
JleornioBNY

Honocnocms, BYIT

IHoonucw

Damunus 1.0.



