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1. EJIb OCBOEHMA JUCIIUITJIMHbI

Hucuunnuna «HenokanbHble KpaeBble 3aJadu» BXOJUT B IPOrpaMMy MarucTparypbl
«MaTteMaTu4ecKre MOJIeJId B MEKIUCIUIIMHAPHBIX UCCIeA0BaHUIX» o HampasieHuto 01.04.02
«[Ipuknagnas matematuka U mHPOpMaTuka» u uzydaercs B 1 cemectpe 1 xypca. Jucrurumny
peanuzyer MareMatndyeckuii MHCTUTYT uMmeHu akagemMuka C.M. Hwukonbsckoro. JlucuurinHa
COCTOUT M3 4 pa3lesioB U § TEM U HAINpaBJICHa HA U3YYEHHE MMOCTAHOBOK, OCHOBHBIX CBOWMCTB U
COBPEMEHHBIX METOJIOB Ka4eCTBEHHOT'O MCCIICIOBAHMS HEKJIACCUUYECKHMX 3a7ad JJIsl YpaBHEHUU C
YaCTHBIMHM TPOU3BOJIHBIMH, BKJIIOYAs SJUIMITHUYECKUE YPAaBHEHUSI C HEJIOKAJIbHBIMU KPacBbIMHU
YCIIOBUSIMHU W KpaeBble 3a71a4M 1Jis1 QYHKIIMOHAIBHO- AU (HEepEeHIINATbHBIX YPaBHEHU.

Llenpro 0CBOCHUS NMCIUILIMHEL SBISCTCS 3HAKOMCTBO C OCHOBHEIMHM THUIIAMU HEJIOKAJIBHBIX
KpaeBbIX 3aJad JUIS JJUIMIITHYECKUX YpPaBHEHWUM, TIIOCTAHOBKAMHU KpaeBBIX 3aaad Ul
¢byHKIMOHATBHO-TU((DEePEHINANBHBIX  YPaBHEHUH, TNPHOOPETCHHE HAaBBIKOB HCCIIEIOBAHUA
Pa3peIuMOCTH M PETYJISIPHOCTH PEIICHUH HEJIOKAJIbHBIX KPACBBIX 3a/ad IS SJUIMIITHYCCKUX
ypaBHEHUH, OBJIaICHE OCHOBHBIMHU Ka4Y€CTBEHHBIMU METOJaMU UCCIICIOBAaHUS HA3BAHHBIX 3a/1ad,
BKJIIOYAs TEXHHUKY JIOKAJIM3AllMH, METOJ Cpe3arouux (QyHKUUNA, METOJ ampHUOPHBIX OIEHOK,
MMOCTPOCHUE PETYISIPU3ATOPA, METO/ MPOAOIKEHUS IO TTApaAMETPYy.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUITVIMHbBI

OcBoenue nucuurnHbl «HenmokanbHble KpaeBble 3a/1a4ny HaMpaBieHO Ha (OPMHUPOBAHUE Y
o0yyaroIuxcst CAeAYIONINX KOMIETEHIHH (YaCTH KOMIIETSHIIUN):

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
KOMMYHHUKALHOMHBIC TEXHOTOTHH | 1 o ypoBats cymecTBytome nH(pOpMannoOHHO
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 00s3aTeabHON yacTu Oioka 1
«ucuummzel (MOIynn)» 00pa30BaTeIbHOM MPOrpaMMBbI BBICILIEI0 00pa30BaHMS.




B pamkax oOpa3oBarenbHOM HpOrpaMMbl BbICHIETO OOpa30BaHUS OOYdaIOIIMECs TaKKe

OCBaMBaKOT Apyrue JUCIHITIIMHBI /U IMPAKTHUKHU, CHOCO6CTByIOI_HI/Ie JOCTHXXCHHIO
3aIlJTaHUPOBAHHBIX PE3YJIbTATOB OCBOCHUA JUCHUIIIIMHBI «HenokanbHbIC KpacBbIC 3aaa4n).

Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrouux O00CmMuiceHur

3ANIAHUPOBAHRHbLX PE3)1bmamoe OC60E€HUA ()ucuunﬂqul

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

OOm1ast TPyI0EMKOCTh TUCHUILTUHBI «HemokanbHbIe KpaeBble 3a/1aun» COCTABIISIECT «3) 3a4eTHBIC €IMHUIIBL.
Tabnuya 4.1. Buowl yuebHOU pabomvl no nepuooam 0cC80eHus 00paA308amenbHOlU NPOSPAMMbL BblcUle20 00paA308aHus Oisl OYHOU @HopMbl
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

OO01as TpyA0eMKOCTh TUCHUIUTHHBI «HenokanbHble KpaeBhble 3a1aUn» COCTABIISAET «3%» 3a4eTHBIC SUHUIIBL.
Tabauya 4.2. Buowvl yuebHOU pabomvl no nepuooam 0C80eHUs 00paA308aMelbHOU NPOSPAMMbL 8bICULIE20 00PA308aHUsL OJisl OYHOU (HopMbl
00yuenus.

Bupg yueoHoii padoThI BCETO, ak.u. CeMeclT p(er)
Koumakmmnas paboma, ax.u. 54 54
Jlexun (JIK) 36 36
JlaboparopHsie padotsl (JIP) 0 0
[Mpaktuueckue/cemunapckue 3anstus (C3) 18 18
CamocmosmenvHas paboma oby4aowuxcs, ax.u. 36 36
Konmpons (sx3amen/3auem c oyenkoul), ax.u. 18 18
Oo0mast TpyA0eMKOCTb 1M CHUIIIHHbI aK.4. 108 108
3a4.el. 3 3




5. COAEPKAHUE JUCIUITVINHBI

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

Homep
pasnesa

HaumenoBanmue pazaesna
AUCHUILTAHBI

Conep:xanue pasaesia (TeMbl)

Bua
y4eOHoM
padoThr*

Pazgen 1

Bsenenue

11

[TpoucxorxkeHne HeOKaIbHBIX KPaeBbIX 3a/1a4d 1 UX
Kiaccuukanms

JIK, C3

1.2

Hcnonb3yembie B Kypce (hyHKIIMOHATBHEIC
MPOCTPAHCTBA, HHTCPIOJSIIMOHHBIC HEPABEHCTBA,
(haKThI 13 TEOPUH KPACBBIX 3a]a4 JIJIS
AIUTUNITHYCCKUX YPABHCHUN C MAPaMETPOM, a TAKXKe
KpaeBbIX 33134 JJIs AJUTUIITHICCKAX YPABHEHUH B
HETIAAKUX 001aCTIX

JIK, C3

Paznen 2

3ajaua ¢ HOCHTEIEM
HCJIOKAJBbHBIX YJICHOB
BHYTpH o0JacTu

2.1

ITocTaHoBKa 3a/1a4n, HHTEPIIPETALNS HEJIOKATBHOTO
ycnoBust. [IpuMep: perieHne MeTo0M pa3iesiCHIs
MEpEeMEHHBIX 3a1a4du Ui ypaBHeHus [Tyaccona B
KpYT€ C HEJIOKAIbHBIM YCIIOBHEM, CBA3BIBAIOIIINM
CcJIesl ICKOMOH (DyHKIIMH Ha TpaHUIIE Kpyra C ee
CJIeJIOM Ha BHYTPEHHEH OKPYKHOCTHU

JIK, C3

2.2

ArnpuopHas OIleHKa U pa3pelnMocTb
JJUIMNTUYECKON KPaeBOU 3a/1auM ¢ IapaMeTpOM B
HOpMax npocTpancTB Co0oJeBa, 3aBUCSIIUX OT
napameTpa. Jloka3aTenbCTBO alpHUOPHOM OIICHKH B
npoctpancTBax CobosieBa pelieHuit 3a1auu AJis
3JUTMITAYECKOT0 YPaBHEHUS C HEJIOKAJIbHBIM
KpaeBbIM YCIOBHEM B CIIydae, KOTAa HOCHTEh
HEJIOKAIBHBIX YJICHOB JIGKHUT BHYTPH 00JIaCTH.
OpenronsmMoBa pa3penmMOCTh B IPOCTPAHCTBAX
Co0oieBa, IUCKPETHOCT M CEKTOPHATbHAS
CTPYKTYpa CIIEKTpa HEJIOKAJIbHOM KpaeBOoH 3a1auu

JIK, C3

Paznen 3

3ajaua ¢ Mmoaxoa0M
HOCHTEJIS HEJIOKAJIbHBIX
YJICHOB K TPAHUIIC BHE
TOYEK COMPSIKEHHS

3.1

Pewmenne moaensHoM 3anaun Jupuxie qist
ypaBHenus [lyaccoHa B 6€CKOHEYHOM TIIIOCKOM
yriie B IpoCcTpaHCcTBax ¢ BecoMm. [lepexona k
OTpaHUYEHHOU 00JIACTH, METOJT JIOKATU3alluu

JIK, C3

3.2

IMToctanoBKa 3a1auu it ypaBHeHus [lyaccona c
HEJIOKAJIBHBIM YCIIOBHEM, CBSI3bIBAIOIINMH CIIE]
(yHKIMY Ha YaCTH I'PAHHIIBI C €€ CIeJOM Ha
MHOT000pa3uu, JIeXaluM B 3aMbIKaHUU 00J1aCTH U
MMEIOIINM HEIyCTOe IIepecedeHre ¢ TpaHuIeH.
JlokxazaTenbcTBO alpHOPHOI OLEHKU peleHui B
BECOBBIX IpocTpaHcTBax. [locTpoeHue nmpaBoro
PEeryispHu3aTopa B BECOBBIX MPOCTPAHCTBAX IS
orepaTopa HeIOKaJIbHOW KpaeBoH 3a/1aui, METO]
KOMIICHCAIIUH HEJIOKAJIBHBIX WICHOB

JIK, C3

Pazgen 4

3amaya ¢ mMoaX0a0M
HOCHTEJIS HEJTOKAIbHBIX
YJIEHOB K TOYKaM
COTIPSDKEHUS

41

Pemenue MoaeIbHON HENOKAJIILHOM 3a4a4uM JJIst
ypaBHenus [lyaccoHa B 66CKOHEYHOM yTJie Ha
IIJIOCKOCTH C KpaeBHM yCHOBI/IeM, CBA3BIBAIOIIIUM
cJell UICKOMOM (DYHKIIMU Ha CTOPOHE yTJIa C e
cJeIoM Ha Jy4e BHYTpH yria. MccneaoBanne
HEJOKaJLHOM 3a/1a4M ¢ TapaMeTpOM Ha OTpE3Ke,
YCIJIOBHSI OJTHO3HAYHON pa3pelIiMOCTH

JIK, C3

4.2

[TocTaHOBKa HENTOKAILHOM 3a1a4H IS
IUNTUYECKOrO YPaBHEHUS B OTPaHHUUEHHOM
TUIOCKOH 00JIaCTH € IT0IX0/I0M HOCHTEIIS
HEJIOKAJIBHBIX YJICHOB K TOYKAM COTIPSDKEHUSL.
Jloka3aTenbcTBO alpUOPHON OLEHKU U OCTPOEHUE
IpaBoro peryisipuszaropa. Mccnenosanue
ACHMIITOTHKHY PEMICHNH BOJIM3H TOYEK CONPSIKCHUS

JIK, C3

npakmuquKue/ceMuHapCKue SAHAMUAL.

* - 3anonusiercs Tonbko 1o QUHOWM dopme o6yuenus: JIK — nexyuu; JIP — rabopamopuuie pabomwr; C3 —




6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JJUCHUIIJIMHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Cneuunajau3upoBaHHoe
yueOHoe/1adopaTopHoe
o0opynoBanme, IO u
MaTepuabl 1Jis1 0CBOCHHSA
AUCIHUTLTHHBI
(mpu HE0OXOAUMOCTH)

Tun ayauropum OcHamenue ayiuropuu

Aynuropus JUIs IPOBEICHUS 3aHATUI
JICKIIMOHHOTO THIIA, OCHAIICHHAS
JleximonHast KOMIUICKTOM CIEIUATM3UPOBAHHON MEOEIH;
JIOCKOH (9KpPaHOM) U TEXHHYECCKUMU
CpeICTBAMU MYJIbTHMEINA TPE3CHTAIIHIA.

AyauTopus Juisl IPOBEICHUS 3aHATUN
CEMHUHAPCKOT0 TUIIA, TPYIIOBBIX U
VHJIMBU1yaJIbHBIX KOHCYJIBTALNM, TEKYILErO
KOHTPOJISI U IPOMEXKYTOUYHOU aTTECTAIUH,

CemuHapckas
OCHAII[CHHAs] KOMILJIEKTOM
CHeIMaTU3UPOBAHHON MeOeH U
TEXHUYECKUMU CPECTBAMHU MYJIbTHUMEINA
IIPE3CHTALNMN.
Aynuropus Ui CaMOCTOSITEIbHON pabOThI
Tins oOy4Jaronuxcs (MOXKET UCTOJIb30BATHCA IS
. | MpoBeIeHUs] CEMHUHAPCKUX 3aHATHI U

CaMOCTOSITENILHOM 9

KOHCYJIbTAIIHi1 ), OCHAIICHHAS KOMIIEKTOM
paboTsl

CIIeMaTM3UPOBAHHON MeOenu u
KoMImbroTepami ¢ goctynoM B JUOC.

* - ayAUTOpUS U CAaMOCTOSATENFHON paboThl oO0yvatrontuxcs ykaspiBaercss OBA3ATEJIBHO!

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

OcnosHas numepamypa:

1. CxybaueBckuii A.JI. Hexnaccuueckue kpaeBsle 3a1aun, . B xxypuane "CoBpemeHnHas
mareMaTHka. @yHaaMmeHTanbHble Hanpasnenus', M.: PYJIH, 2007 (tom 26).

2. Cxy0OaueBckuii A.JI. Heknaccuueckue kpaessle 3a1auu, II. B xypnane "CoBpemenHas
Matemaruka. @ynnamenrtanssble HanpasiaeHus', M.: PY/IH, 2009 (tom 33).

Hononnumenvnas aumepamypa:

1. M.C. Arpanosuu, M.H. Bummk. Dimntudeckue 3a1auu ¢ napameTpoMm U
napabosimdecKue 3a1a9u oomiero Buaa// Ycenexu Mat. Hayk. 1964. Tom 19, Ne 3. C. 53-161.

2. B.A. Konapatbes. KpaeBble 3a1aun 7151 JUIMIITHYECKUX YPAaBHEHUH B 00JIACTSIX C
KOHHYECKUMH WM YIIIOBBIMU Toukamu// Tp. Mock. mart. o-Ba. 1967. Tom 16. C. 209-292.
Pecypcel ungopmayuonno-menekoMmyHuKayuoHnou cemu « umepnempy:

1. O9bC PYIH u croponnune 3bC, K KOTOPBIM CTYJI€HTBl YHUBEPCUTETA UMEIOT JOCTYII
HAa OCHOBaHUH 3aKJIIOYEHHBIX JOTOBOPOB

- DnekTpoHHO-0mbmmoTeunas cucrema PYJIH — ObC PY JIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcutetckas 6ubianoreka onnain» http://www.biblioclub.ru
- OBC Opaiit http://www.biblio-online.ru
- ObC «KoHcynpTaHT cTyneHTay www.studentlibrary.ru
- OBC «Tpounkuit MmocT»
2. ba3bl JaHHBIX ¥ TOMCKOBBIE CHCTEMBI




- QIIEKTPOHHBIN (POH]] TPABOBOM U HOPMATUBHO-TEXHUYECKOM TOKYMEHTALIUU
http://docs.cntd.ru/

- mouckoBas cuctema Suaekc https://www.yandex.ru/

- mouckoBas cuctema Google https://www.google.ru/

- pedeparuBHas 6a3a manubeix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuansi 015 camocmoamenbHol pabomsl 00Y4arOWUXcs npu
0CBOCHUU OUCYUNTUHBL/MOOYAA ™!

1. Kypc nexuuii no qucuuninuse «HenokanpHble KpaeBble 3a1a4m.

* - Bce y4eOHO-METOIUYECKUE MATePUANIBI JJII CAMOCTOSATEIBHONW PaboThl 00yJatOIIUXCst
pa3MeIarTCs B COOTBETCTBUU C ICUCTBYIOIIMM MOPsAIKOM Ha cTpaHulle quciuruimasl B TYUC!

8. OHUEHOYHBIE MATEPHAJIbI U BAJIJIbHO-PEITUHIOBASI CHCTEMA
OLIEHUBAHUSI YPOBHS C®OPMHMPOBAHHOCTH KOMIETEHIUIA TIO
JTUCHUIIIMHE

OneHouHple MaTepuanbl U OauIbHO-pEHTHHIOBas cUcTeMa® OLEHUBAHUSA YPOBHS
c(OpMUPOBAHHOCTH KOMIETEHUMN (YaCTH KOMIIETEHLIMH) IO UTOraM OCBOEHUS JIUCLUIUIMHBI
«HenokanbHble KpaeBble 3anaun» mpenactasieHsl B [lpunokenun k Hacroseidl Paboueit
IIporpamme AUCLUIUINHBL.

* - OM u BPC ¢popmupyroTcs Ha OCHOBaHUH TPeOOBaHUI COOTBETCTBYIOIIETO
JIOKaJIbHOTO HOpMaTuBHOro akra PY J1H.
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