[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

E(':'ﬂ(): ﬂCTpe%OB Oreldgsigpelitinoe rocy1apeTBeHHOE ABTOHOMHOE 06 Pa30BaTeILHOE YUpeskIeHHe
PKHOCTb: FEKTOP

[lara noarmcars: 30,06 BBICHICEO 00pasoBanust «PoccHiCKHIT yHUBEPCHTET APYKObI HAPOIOBY

YHUKanbHbI MPOrpaMMHbIA KIKOY:
a953a0120d891083f93967307 PAKYALEET PU3MKO-MATEMATHYECKHX U €CTECTBEHHbIX HAYK

(FranvreHOBaEe OCHOBHOTO yueOHoro noapasaencaus (OYII)-pazpadorunka OIT BO)

PABOYASA NTPOT'PAMMA JTUCHUTIJIMHBI

HenoxajabHble KpaeBbIC 3a/1a1N

(HaMeHOBaHUE AUCITUTLTAHBI/MOTYJIS )

PexomennoBana MCCH ans1 HanpaBJieHUsl IOATOTOBKHU/CIENNAJIBHOCTH:

01.04.02 "llpuknagnas maTemMaTuka u uHGopMaTuka"
(KOH 1 HAUMCHOBAHUC HAIIPAaBJICHUSA HOHFOTOBKI/I/CHCHI/IaJ'H)HOCTI/I)

OcBoenue JUCHMIUIMHBI  BeJeTcs B paMKax  peaju3alMd  OCHOBHOM
npogeccnonanbHOl 00pa3oBaTe/IbHOI NporpaMmmbl Bbiciiero odopasoanusi (OII
BO):

MaremaTudeckue MOJICJIN B MCKIUCIUIIIMHAPHBIX UCCICAOBAHUAX
(manmenoBanue (npodmis/cnenuanuzanus) OI1 BO)

2022 r.



1. HEJIb OCBOEHUMSA JUCHUIIJINHBI

Llenpro ocBoeHUs IUCHMIUIMHBI «HemokanbHbIE KpaeBbIE 3aJaumy SBISETCS
3HaKOMCTBO C OCHOBHBIMH CBOMCTBAMH M COBPEMEHHBIMH METOJAMH KadeCTBEHHOTO
WCCIICZIOBAHUSI HEKJIACCHUECKUX 3a7ad JUIs YPaBHEHHWH C YaCTHBIMU IPOW3BOJHBIMH,
BKJTIOYAs! SJUTMIITUYECKUE YPABHEHUS C HEIOKAJIbHBIMU KPACBBIMHU YCIOBHSIMH U KPACBbIC
3amaun UIs (GyHKIHOHAIBHO-TU((EepeHInaNbHBIX YpaBHeHHA. B pesynbpTare u3ydeHus
JAMCUUIUTMHBI CTYJCHT JOJDKEH 3HAaTh OCHOBHBIC THUIBI HEOKAJIBHBIX KPAEBBIX 3a/1a4 s
IUTMNTUYECKUX YpPaBHEHHWH, TIIOCTAHOBKH KpaeBbIX 3a4ad Ui (YHKIHOHAIBHO-
i QepeHIanbHbIX YPaBHEHUH, IOHATHE U OCHOBHBIE CBOMCTBA mpocTpancTB CoboieBa
¥ BECOBBIX IPOCTPAHCTB, CBOMCTBO (PPEAr0I-MOBON Pa3pelIMMOCTH, 3()(HEKT HapyIIeHHUS
INIAJKOCTH PELICHUM. YMETh HCCIEA0BATh PAa3pEIIMMOCTh U PEryJISIPHOCTH PEIIECHHUU
HEJIOKATBHBIX KPAeBBIX 3ajad IS JJUIMITUYECKUX ypaBHEHUH. Bianers OCHOBHBIMH
Ka4eCTBEHHBIMH METOJAaMH HCCJICIOBaHMs HAa3BaHHBIX 3aad, BKIIOYAs TEXHHUKY
JIOKANTU3aIlii, METOJ Cpe3alomuX (QyHKIUH, METOJ ampUOPHBIX OLEHOK, MOCTPOSHUE
perysipu3aTopa, MEeToI MPOIOJKSHHUS 10 TTapaMeTpy.

2. TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSA JUCHUIIJIMHBI

OcBoenne mucuuiIuHbl «HenokanbHbIE KpaeBble 3a/Jauyd» HAMpPaBJICHO Ha
dbopMupoBaHUE Yy 00YJAFOIIUXCS CIICTYIONINX KOMIIETCHIIUN (4acTH KOMITETEHITNH):

Tabnuya 2.1. Ilepeuenv xomnemeHyuil, Gopmupyemvix y 00VHawuxcs npu
0C80eHUU OUCYUNTIUHBL (De3YIbmambl 0CB0eHUsT OUCYUNTIUHBL)
NHIUKATOPHI TOCTHIKEHUST
Hludp Komnerennus KOMIIeTeHIINH
(B pamMKax JaHHOW TUCHUILIUHBI)

Cnocoben koMOMHUPOBATH U OIIK-4.1 ®opmynupyeT ciocOOHOCTh
OIlK-4 |2A@NTHPOBATh CYIIECTBYIONIE KOMOMHHPOBATh U Al TUPOBATh

MH(POPMAIIMOHHO-KOMMYHUKAITHOHHBIE CYIIECTBYIOIIME HH(POPMAITHOHHO-

TEXHOJIOTUY JUTSI peIlIeHHsI 3a/1a4 B KOMMYHHUKAIIHOHHBIE TEXHOJIOTUU IS

oOmactu npodeccruoHaIbHOM pelIeHns 3a/1a4, B TOM YHCJIE C yYETOM

JEeATEIbHOCTH C Y4€TOM TpeOOBaHUN TpeGoBaHUN MHPOPMAITUOHHON

MH(POPMAIMOHHOM 0€301MacHOCTH 0€30IMacCHOCTH.

[IK-3.1 Cucremarusupyer
CniocobeH pazpabaThIBaTh U IPUMEHSTH EI;(II); PMALUHIO, TOJYHCHHYIO B XOAe
, AaHAIM3UPYET €€ M COTIOCTABIISIET

K3 MaTeMaTH4YeCKUEe METO/Ibl, CHCTEMHOE U ¢ IMTEpATYpHEMY JAHHEIMA

MPUKIIAJHOE POrpaMMHOE oOecrieueHne
JUTSL pelieHns 3a1a4 Hayuroit u poektro- |[IK-3.2 Onpezensier BO3MOXHbIE

TEXHOJIOTUYECKOHN NeATENHbHOCTH HaIIPaBJICHUs Pa3BUTHA PabOT U
MEePCHEKTUBBI MPAKTUUECKOTO

IIPUMEHEHHUS [TOJIy4YCHHBIX PE3YJIbTATOB

CnocobeH ynpasisiTh IPOEKTaMH,

I1K-5 [JIAHUPOBATh HAYYHO-UCCIIEA0BATEIbCKYIO
NESITEIbHOCTD, aHAJTU3UPOBATh PUCKH,
YIPABJIATh KOMaHJOM IPOEKTa

[TK-5.1 Crioco6eH K MIaHupOBAHUIO
MIPU OpraHu3aluy Hay9HO-
HCCIIEIOBATENIbCKOM JAeSITENEHOCTH

3. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIlI BO



Juctmmuinaa «HenmokanpHbIE KpaeBbIe 3a7aun» OTHOCHUTCS K 00s3aTeNIbHON 4acTu
omoka b1 OII BO.

B pamkax OIT BO obyuaromuecs: Takke OCBaMBAIOT IPYTUE AUCIMILTAHBI W/WIIH
MPAKTUKH, CIIOCOOCTBYIOIINE ITOCTHIKCHUIO 3aIUIAHUPOBAHHBIX PE3YJIbTATOB OCBOCHUS
JMCIIUTUIAHBI « Y TIPABIISIEMbBIE CUCTEMBI C TIOCIIEICHCTBUEM)).

Tabnuya 3.1. Ilepeuenv komnonenmos OIl BO, cnocobcmayowux 00CmudiceHuro
3anaIaHUPOBAHHBIX PE3YIbMAMO8 0C80EHUS OUCYUNTUHDBL
IIpenmecrByromue IHocnenyromme
HInd Haumenosante ncpniﬂngJMom JIH Hc I/IHJII/IT—I};I/;’IHO JIH
p KOMIIETeHINH aucn *Hy ’ aucn *Hy ’
NPaKTHKH NPaKTHKH

Cnocoben
KOMOMHUPOBATh U
allanTHPOBAaTh
CYIIECTBYIOIINE
OIIK-4 | uaopmamoHHO-
KOMMYHUKAI[HOHHBIE
TEXHOJIOTUH JUIS
peleHus 3a/1a4 B
oOmactu
npodeccrnoHaIbHO M
JEATEITbHOCTH C
y4eToM TpeOoBaHHIA
MH(POPMAIIMOHHOM
0€3011aCHOCTH
Cnocoben
pa3pabarbIBaTh U
IPUMEHSTh
MaTeMaTHYeCKUe
METO/Ibl, CHCTEMHOE U
I1K-3 IIPUKIIATHOE
POrpaMMHOE
oOecrieueHue ais
pereHus 3a1a4
Hay4HOU U MPOEKTHO-
TEXHOJIOTUYECKON
JeATEIbHOCTH
CrniocobeH ynpaBisTh
MIPOEKTaMH,
IUTAHUPOBATh HAYYHO-
[K-5 HCCIIEI0BATENBCKYIO
JeATeNbHOCTD,
aHAJTM3UPOBATH PUCKH,
YIPABJIATb KOMaHIOMN

IIPOEKTA
* - 3aII0JTHSIETCS B COOTBETCTBHH ¢ MaTpuuei komnereHuuii u CYII OIT BO

- Hayunslii ceMmunap

O YHKIMOHAIBHO-
- middepeHnnanbHbie
ypaBHEHUS

- I'ocynapcTBeHHBIM 3K3aMeH

4. OFbEM JUCIHUAILIMHBI U BUJIbI YYEFHOM PABOTHI



OO0mmas Tpy10eMKOCTh AUCIHUIUTNHBI « HeokanpHbIe KpaeBble 3a/1a4my COCTABISET
3 3a4eTHBIE €IUHUIIBI.

Tabnuya 4.1. Buowl yuebnoii pabomui no nepuodam oceoenus OI1 BO ons Q4HOHU
Gopmbl 00yueHus

Bun yue6Hoii pa6oThl BCETO, Cemecrp(-bi)
aK.4. 1
Koumaxmmnas paboma, ax.u. 54 54
Jlexuun (JIK) 36 36
JlaGopaTopHusie paboTs! (JIP)
ITpaktuyeckue/cemunapckue 3anstus (C3) 18 18
Camocmosmenvras paboma 00yYaowuxcs, ax.u. 36 36
Koumponw (3x3amen/3auem c oyenxoul), ax.u. 18 18
OO01mast Tpy/10eMKOCTb THCHUILIMHBI ag.2 108 108
3a4.el. 3 3

5. COAEP KAHME JUCHUIIJIMHBI

Tabnuya 5.1. Codepoicanue oucyuniunvl (Mooyis) no 6udam y4eorou pabomol
HanmeHoBaHue pasjeiia Bun yueOHom
Conepxxanue pasjiena (TeMbl)

JUCHUIIINHBI padoThI*
Bsenenue Hcnons3dyemble B Kypce (DYHKIIMOHAIbHBIC JIK, C3
[IPOCTPAHCTBA, HMHTEPIOIALUOHHBIE
HEpaBeHCTBA, (DAaKThl U3 TCOPUM KPACBBIX 3a1ad
JUISL QJUIANITUYECKUX YPAaBHEHUM € IIapaMeTpoM, a
TAKXKC KpPACBBIX 3adad g SJUIMIITHYCCKUX
YpaBHEHUH B HETJIaJKUX oOnacTsx;
MPOUCXOKACHUC HCIIOKAJIIbHBIX KPACBBIX 3a/1a4 U
UX KJIacCU(UKAIHSL.

3ajaya ¢ HOCUTENEM [TocranoBka 3a7a4H, HMHTEpIIpeTaIus JIK, C3
HEJIOKaJbHBIX YJICHOB HeJoKaapHOTrO ycnoBus. Ilpumep: pemieHue
BHYTpH 00JacTu METOJIOM pa3/ielieHus MEePEMEHHbIX 3aJaud Jist

ypaBHeHus1 [lyaccoHa B Kpyre ¢ HEJIOKalIbHBIM
YCIOBUEM,  CBS3BIBAIOIIMM  CIIEJl  HMCKOMOM
GYHKIIMM Ha TpaHUIE Kpyra C ee ClIeJJOM Ha
BHYTPEHHEH OKPYKHOCTU. AIpUOPHAsi OLIEHKA U
Pa3peIMMOCTb AJUTMIITUYECKON KpaeBOM 3a1auu
C mapaMeTpoMm B HopMax mpoctpanctB CoboseBa,
3aBUCSAIIMX OT mnapamerpa. JlokazarenbcTBo
anpUOPHOH olleHKH B mpocTpaHncTBax CoboreBa
pemieHud  3agauyd I8 DJUIMOTHYECKOTO
YpaBHEHUSI C HEJOKAJIbHBIM KPAeBbIM YCIOBUEM
B CJIy4ae, KOT/1a HOCUTEIb HEJOKAIbHBIX YICHOB
JNEKUT BHYTpU  obOmactu. DpearoibMoBa
paszpemuMocTh B mpoctpaHcTBax Colonena,
JUCKPETHOCTh U CEKTOpUalibHAsl CTPYKTypa
CIIEKTpa HEJOKAJIBHOW KPacBOU 3aauH.

3agaua ¢ moaX0a0M Pemienne wmopensHOM 3amaum  upuxie s JIK, C3
HOCHTEJIIS HEJIOKAIbHBIX |ypaBHEHUs! [lyaccoHa B OECKOHEYHOM IJIOCKOM




HanmeHnoBaHue pasaeiia Bun yuyeOHom

Conepxxanue pasjiena (TeMbl)

JUCHUIIINHBI padoThI*
YJICHOB K TPaHUIIe BHE yrie B mpocTpaHcTBax ¢ BecoMm. Ilepexon k
TOYEK COMPSHKEHUS OTPAaHWYEHHOW OOJIACTH, METOJ JIOKATH3AIUH.

ITocranoBka 3anauu Ui ypaBHeHus [lyaccona c
HEJIOKAJIbHBIM YCJIOBHEM, CBSA3BIBAIOIIUMHU CIIEL
(GYHKIIMM HAa 9acTU TPAHUIBI C €€ CJIeOM Ha
MHOT000pa3uy, JSKAIINM B 3aMBIKAaHUH 00J1aCTH
Y UMEIOLAM HEIYCTOE NEPECEYEHNE C TPAHULIEH.
JloKa3aTenbCTBO alpUOPHOM OLICHKU PELICHUN B
BECOBBIX MpOCTpaHCTBax. [locTpoeHue mpaBoro
peryiisipu3aropa B BECOBBIX MPOCTPAHCTBAX IS
orepaTopa HeJIOKaJIbHOM KpaeBoM 3a1a4u, METO
KOMIICHCAIIUM HEJIOKAIbHBIX YJICHOB.

3agaua ¢ moaX0a0M Pemtenue MoneabHOM HENOKAJIBHOM 3aadu g JIK, C3
HOCHTEIIS HEJIOKaNbHBIX |ypaBHeHUs1 [lyaccoHa B OSCKOHEYHOM yriie Ha
YJICHOB K TOYKaM IIJIOCKOCTH C KPAaeBbIM YCIIOBHEM, CBS3BIBAIOIINM
COTIPSKEHUS clie]] UICKOMOW (PYHKIIMM Ha CTOPOHE yIiia C ee

ClIeIOM Ha Jiyye BHYyTpU yria. MccienoBanue
HEJIOKaJIbHOM 3a/1a4yl C IapaMeTpOM Ha OTPE3KeE,
YCIIOBUS OJIHO3HA4YHOU pPa3pelMMOCTH.
IToctanoBka HEJIOKaJIbHOUI 3a/1aun st
JJUIMNITUYECKOTO YPABHEHUs B OTPAHUYEHHOU
IUIOCKOM 00JacTH C TOJAXOJOM  HOCHUTEINS
HEJIOKAJbHBIX YJIEHOB K TOYKAM COIPSIKCHUS.
Jloka3aTenbCcTBO  AIpUOPHOM  OLEHKH U
IIOCTPOCHHUE IIpaBoOro perymnspusaropa.
HccnenoBanue acUMITOTHKU PELICHUN BOIHM3H
TOYEK CONPSUKCHMUS.

* - 3amomasiercst Tonbko o OUHOM popme obyuenus: JIK — aexyuu,; JIP — nabopamoprule pabomei; C3 —
CeMUHAPCKUE 3aHAMUSL.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
TV CHMIITAHBI

Tabnuya 6.1. Mamepuanbrno-mexnuueckoe obecneyerue OUCYUNIUHDBL
Crnenuajau3upoBaHHoOe
yueOHOe/1adopaTopHoe
o6opynoBanme, I10 n
MaTepuabl 1Js
OCBOEHHS THCIUMIHHBI
(ipu HEOOXOTMMOCTH)

Tun aynuropun OcHamenue ayiuTopuu

Aynutopust i IPOBEIEHUS  3aHATUH
JIEKLIHOHHOTO THUIIA, OCHAIL[EHHAs
Jlexunonnas KOMIUIEKTOM CIIEIHaTU3UPOBAHHON MeOenu;
JOCKOM  (PKpaHOM) M TEXHUYECKUMH
CPEACTBAMU MYJIbTHUMEINA IPE3CHTALMH.

CemuHapckas Aynutopust i IPOBEIEHUS  3aHATUH
CEMMHApCKOI0  THUMA,  TIPYNIOBBIX U
MHIUBUAYAIBHBIX KOHCYJIbTALUN, TEKYIIETO
KOHTPOJISI U IPOMEXKYTOUHOM aTTECTALUH,
OCHAILIEHHAsI KOMIUIEKTOM




Cnenuajau3upoBaHHoOe
yueOHOe/1adopaTopHoOe
o6opynoBanme, I10 n
Tun ayauropun OcHamenue ayAuTopuu
MaTepHuabl 1Jsl
OCBOCHMS THCIUITHHBI
(pu HEOOXOTMMOCTH)
CHEeLMATIM3UPOBAaHHON Mebenu u
TEXHUUYECKUMHU CPEACTBAMHU MYJIbTHUMEIUA
IIPE3CHTALNI.
AymuTopust i CaMOCTOSITEIbHON palboThI
s oOyyaromuxcs (MOXeT UCIOJIb30BaThCs IS
CaMOCTOSITEJIbHOM | IPOBEJCHUSI ~ CEMMHAPCKUX  3aHATUH U
paboThI KOHCYJIbTAllMi), OCHAIllEHHAas KOMIUIEKTOM
oOyyJaronuxcs CHEeLMaTIM3UPOBAaHHON Mmebenu u
KoMIproTepami ¢ joctynoM B OMOC.

* - ayuTOpUS IS CAMOCTOATENbHOM PaboThl 06ydaromuxcs ykasbiaercs OBSA3ZATEJBHO!

7. YYEBHO-METOAUYECKOE n NHPOPMAIIMOHHOE
OBECIIEYEHUE JUCHUIIJINHBI

OcHnoenas numepamypa:

1. CkyOaueBckuit A.JI. Hekmaccumueckme kpaeBblie 3amaunm, [. B xypname
"CoBpemeHHass MareMatuka. Oyngamenransublie Hanpasienud', M.: PY/IH, 2007 (tom
20).

2. CkybOaueBckuit A.Jl. Hexmaccuueckue kpaeBbie 3amaum, II. B sxypnane
"CoBpemeHHass MareMatuka. Oynnamenranbubie Hanpasienud', M.: PY/IH, 2009 (tom
33).

Lononnumenvuas numepamypa:

1. T. Kato. Teopust BO3MyLIeHUI JIMHENHHBIX onepaTopoB. M.: Mup, 1972.

2. M.C. ArpanoBuy, M.U. Bumuk. DOnaunTHyecKkue 3afadyd € MapamMeTpoM M
napaboinueckue 3a7adu obmero Buga// Ycenexu mat. Hayk. 1964. Tom 19, Ne 3. C. 53-
161.

3. B.A. KougparteeB. KpaeBbie 3a1a4uu 17151 SIITUNITHYSCKUX YPABHEHUH B 00IaCTIX
C KOHWYECKHMH WM yriaoBeiMU Toukamu// Tp. Mock. mat. o-Ba. 1967. Tom 16. C. 209-
292.

Pecypcor ungpopmayuonno-menekommynuxayuonnou cemu « Anmeprempy:

1. ObC PYJIH u croponnue OBC, K KOTOPBIM CTYJEHTbl YHUBEPCUTETA MUMEIOT
JOCTYI Ha OCHOBAHUU 3aKJIFOUYEHHBIX J0IOBOPOB:

- DNEeKTPOHHO-OUOINOTEUHAS cucTema PYJIH - ObC PYJIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcurerckas oubnmoreka oHnain» http://www.biblioclub.ru

2. basmr JaHHBIX U ITIOMCKOBBLIC CUCTCMBI.


http://lib.rudn.ru/MegaPro/Web
http://www.biblioclub.ru/

- iouckoBas cucrema Sunexc https://www.yandex.ru/

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

- pedepaTuBHas 6aza JAHHBIX SCOPUS
http://www.elsevierscience.ru/products/scopus/

Vuebno-wemoouueckue — mamepuanvl 01 CAMOCMOAMENbHOU  pabomvl
00yUaruuUxcs npu 0C80eHUU OUCYUNTUHBL/MOOYARE:

1. Kypc nekuuit no nucuurinae «HemokanbHble KpaeBble 3a1a4n».

* - Bce y4eOHO-METOMUYECKHE MaTepUaNbl Uil CaMOCTOATENBHON padOThl 00y4arommuxcs
pa3MelalTcsa B COOTBETCTBUU C ACHCTBYIOIIUM MOPSAIKOM Ha cTpanuie quciumiasl B TYUC!

8. OIIEHOYHBIE MATEPHAJIBI " BAJUIbHO-PEUTHHITOBASI
CUCTEMA OHNEHUBAHUWA YPOBHA CO®OPMUPOBAHHOCTH
KOMIIETEHIIMH 1O JUCHUIIJIMHE

OrneHOUHBIC MaTepUabl M OAUTLHO-PEHTHHTOBAS CHCTEMa™ OICHWBAHUS YPOBHS
c(hOpMUPOBAaHHOCTU KOMIIETCHIIMN (YacT KOMIETEHIMW) IO MTOraM OCBOEHUS
mucuuIIuHbl  «HenmokaneHble KpaeBble 3ajqauu» MpeacTaBiieHbl B lIpuiioxkeHun K

HacTosiei Pabodeli mporpaMme TUCITUTUTHHBI.

* - OM u BPC dopmMupyrotcs Ha OCHOBaHHU TPEOOBaHHUI COOTBETCTBYIOMIECTO JOKATHBHOTO HOPMATHBHOTO
axta PYJIH.


https://www.yandex.ru/
https://www.google.ru/
http://www.elsevierscience.ru/products/scopus/
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JLLE. PoccoBckmii

JomxHocth, BYII
PYKOBOJIUTEJIb BYII:

Jupexrop MaTteMaTH4ecKOro

uncruryra um. C.M. Hukoibckoro

damvunug 1.0.

A.B. MypaBHHK

Hammenosanue bYII

PYKOBOJIHUTEJIb OII BO:
HayuHsblii pykoBoauTe b

MareMaTH4€CKOro HHCTUTYTA HM.

C.M. HuxkoabcKoro

TTonnuce

- A

damvunug 1.0.

AJL Cky0ayeBckuii

JomxHocth, BYII

TTonnuce

damvunug 1.0.
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