MHMHUCTEPCTBO HAYKH 1 BBICHIEI'O OBPA3OBAHUS
POCCHUIHCKOH ®EJEPAIINN
MHHHUCTEPCTBO OBPA3OBAHUSA 1 HAYKH PECIIYBJINKHA
TAJXKUKUCTAH
MEXTOCYJAPCTBEHHOE OBPA3OBATEJIBHOE YUYPEX/JEHUE
BBICIIIETO OBPA3OBAHUSI
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ECTECTBEHHOHA YUHbBIA ®AKYJIBTET
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PABOYA S TIPOTPAMMA YUYEBHOU JUCILUTTIMHBI

«Oco0ble BONIPOCHI KaYueCTBeHHOH Teopuu 1uddepeHuuaJIbHbIX YPABHECHH I
Hanpasnenue noarorosku - 01.04.01 «MaremaTtuka
IIporpamma maructpatypsl — «DyH1aMeHTaIbHAsA MATEMATHKA
dopma NOATOTOBKH - OYHAs
YPpOBeHb NOJATOTOBKH - MArUCTPaTypa

JMymanoe - 2023



PabGouast mporpamma cocTaBieHa B COOTBETCTBHM C TpPEeOOBaHUSIMHU
denepanbHOTO TOCYJAapCTBEHHOTO 00pa30BaTEBHOTO CTAaHAApTa  BBICIIETO
o0Opa3oBaHMsl, YTBEPKIEHHOTO MPHKa30M MUHUCTEPCTBA OOpa30BaHUS M HAYKH
P® No 12 ot 10.01.2018 r.

[Ipu pazpaboTke paboyeil NporpaMMbl yUUTHIBAIOTCS

o TpeOoBaHMs paboToaaTeICH;

e COACp)KaHWE TPOrpaMM JUCUHUILUIMH, H3y4aeMbIX Ha NPEAbIAYIIUX U
MOCJIETYIONIUX dTarax o0y4eHus;

e HOBEHIIUE JOCTHXEHUS B TAHHOW MPEIMETHOM 00JIacTH.

Pabouast mporpamMma oOCy’kJleHa Ha 3aceJaHuu Kaeapbl MaTeMaTUKU U (PU3UKH,
npotokoda Ne 1 ot «28» aBrycra 2023 r.

PaGouass mporpamma yrtBepxkiaeHa YMC ecTecTBEHHOHAYy4yHOTO (paKynbTeTa,
npotokoa Ne 1 ot «28» aBrycra 2023 r.

PabGouasi mporpamMma yTBepxkJeHa YUYEHBIM COBETOM €CTECTBEHHOHAYYHOTO
dakynbTeTa, mpotokoi Ne 1 oT «29» aBrycra 2023 r.

Janemyrommit kahenpoll k.¢d-M.H., JOUEHT aw Y M r.‘:; 'anbos 1.C.
A W
-l i \ p
L™ ;,,r/
3am. npencenarens YMC daxynsTeTa ) "; ' /.-’if' Abaynxaesa LILP
- ,f"/
f.-'l-‘-.‘
Pazpabotuuk: v Kypo6anmoes C.3.
Pa3paGoTyiK OT OpraHH3ali: Kapnmos O.X



Pacnucanue 3aHsATHH JAUCHHUII/IMHBI

d.1.0. AyIHMTOpHBIE 3aHATHS IIpuém CPC MecTo paGoThI
npenoaaBaTes npenojaaBaTeJis
JEeKIUA IIpakTHyeckue
3ansaTus (KCP,
1a0.)

1. HEJIU U 3AJAYUN U3YUYEHUA JTUCHUIIJIMHDBI

1.1. Ilenn n3ydyeHus IUCUUTLINHBI

LlenstMu OCBOCHUS UCHUIUIMHBI SBIAETCA (opmupoBaHHe Yy OyIymux
CHEUATNCTOB COBPEMEHHBIX TEOPETHUYECKUX 3HAHHMM B 00JIACTU KJIACCUYECKUX H
HEKJIACCUYECKHUX METO/IOB HMCCJEIOBAHMS pemeHuil auddepeHuanbHbIX
YpaBHEHUH W HMX CHCTEM, JJS Yero HeoOXOJUMO 3HAKOMCTBO CTYACHTOB C
METOJJaMHd ¥ TpPHUEMaMH KadeCTBEHHOTO WCCIEAOBAaHUS PEIICHUH CHCTEM
mudepeHnnanbHbIX ypaBHEHUH.

1.2. 3agaun n3y4eHus: JUCHUILINHBI

OCHOBHBIMM ~ 3aJladyaMU  U3Y4YEHHS  Kypca  SBISIOTCSI:  OCBOCHHE
TEOPETUYECKUX OCHOB M3y4aeMOW JUCLMIUIMHBI, OBJIAJEHUE METOJaMHU U
IIpuEeMaMu Ka4EeCTBEHHOIO UCCIICIOBAHNS CUCTEM ABTOHOMHBIX
mupepeHIMaIbHbIX YpaBHEHUH; BbIXOJ  HAa  YPOBEHb MaTE€MaTH4eCKOU
IIOATOTOBKY, IO3BOJIAIOIIEM  CaMOCTOSITENIBHO — MCCIENOBATh  KA4E€CTBEHHOE
MTOBEJICHUE TPACKTOPUI JIBYMEPHBIX aBTOHOMHBIX CHCTEM B OKPECTHOCTH MPOCTHIX
COCTOSIHUM PABHOBECHSI.

1.3. TpeboBaHus K pe3yIbTaTaM OCBOCHUS JUCITUTIITMHBI

[Ipouecc u3yuenus aucuuruHbl «OcoOble BOMPOCH KAaU€CTBEHHOW TEOPHH
muddepeHIranbHbIX ypaBHEHUI» HampaBieH Ha (POPMUPOBAHHUE CIETYIOMIMX
NpO(PECCUOHANBHBIX ~ KOMIIETEHIMI, HEOOXOAUMBIX  JJII  OCYLIECTBIEHUS
npohecCuOHATBHOM NeSTENbHOCTH:

Tabx. 1
KoJ Conep:xanue | UHAMKATOPBI JOCTHIKEHUS KOMIIETEHIINH Buna
KOMIIeTeHUH OLIEHOYHOI'0
" cpeacTBa
HUIIK-1.1. 3HaeT coBpeMeHHBIE TPOOIEMbI MATEMATHKH; VcTHBIM
CriocoGen K« | COBPEMEHHOE COCTOsIHHE chnenyeMoﬁ npo0eMbl; METOIBL | ompoc,
MHTEHCHBHO MIPOBEJICHHSI HCCIIEIOBAaHUN B 00JIACTH MaTeMaTHKU peleHue
[IK-1 Hay4YHO- 3a1a4
uccneposarens | UIIK-1.2. Ymeer BuAETh M MOHMMATh MyTH AalbHeHero | TecTsl
CKOii paGore Pa3BUTHUS TEOPUU U METOJOB €€ PELICHUS OTKPLITOTO
THIIA




HUIIK-1.3. Bnageet - criocoOHOCTBIO K HHTEHCUBHON HaydyHO- | TeCThI
HMCCIIE/I0BATEIIbCKOI paboTe; aleKBATHBIM MATEMATHYECKUM | 33KPBLITOrO
anmaparom AJisl BeleHHs Hay4qHO-HCCIIeI0BaTENbCKOM THIIA
paboThI

2. MECTO JUCIAIIVIMHBI B CTPYKTYPE OHIOII

Jucuumuimaa «Oco0pbie BOITPOCHI Ka4E€CTBEHHOU TEOPUU
nuddepeHInaTbHbIX ypaBHEHUI» OTHOCHTCA K oOs3artenbHOM uyactu brioka 1.
Hucuumumnsl (Moaynu) b1. B.05.

B3aumocBs3b ¢ qpyruMu IUCHUIUIMHAMU Y4€OHOTrO IJIaHa MpPEJCTaBJICHA B

Tabnuie 2:
Tabm. 2
Ne | Ha3panue JuCHMIIUHBI Cemectp MecTo AUCHMILIMHBI B
crpykrype OITIOII
1. CrneunanbHbli Kype 3 b1.B./1B.01.01
b depeHIMaTbHBIX YpaBHEHUI

3. CTPYKTYPA U COAEPKAHUE TUCHUIIJIMHBI

O0bem jaucnuniauHbl  «OcoOble  BONPOCHI  KAYECTBEHHOM  TEOpHH
mudepeHnnanbHbIX YpaBHEHUID COCTaBiIsieT 4 3a4€THBIX €IuHUIIbI, Bcero 144
9acoB, U3 KOTOPBIX: JICKIIMH — 8 yacoB, npaktuyeckue 3ausatus — 20 gacos, UKP —
50 yacoB, camocrosiTenbHas pabota — 66 YacoB, BCEro 4YacoB ayJaUTOPHOM
Harpy3ku — 78 4acoB, B TOM 4YHCJIC B HHTEPaKTUBHOU (hopMme — 8 vacoB, B popme
PAKTHYECKON MOJArOTOBKHM — 6 yacoB. 3adeT — 3 ceMecTp.

3.1. CTpyKkrypa M coaepkaHHe TEOPETHYECKOH YaCTH Kypca

Tema 1. ABToHOMHBIE YypaBHeHHs. HTerpanbHblie KpuBble, (Pa30BBIi
MOpTpeT. ABTOHOMHBIE CUCTEMBI Ha IIJIOCKOCTH. — 2 4aca.

BBenenue: pemieHre OOBIKHOBEHHOTO JU(GEpeHIIMATBHOTO ypaBHEHHUS.
['eomeTpuueckass  UHTEpHpeTalds W KA4eCTBEHHAas  AKBUBAJECHTHOCTD.
ABTOHOMHBIE ypaBHEeHUMs. Da30Bble TOPTPETHl M JUHAMUKA. ABTOHOMHBIE
CHUCTEMBbl Ha IJIOCKOCTH. Da30Bbie MOTOKM U H3Bojronus. JIuHeiiHas 3ameHa
nepeMeHHbBIX. Kitacchl mogo0us i 1eHCTBUTEILHBIX MATPHII.

Tema 2. IIpocTbie U HEMPOCThIE KAHOHUYECKUE CUCTEMBI — 2 Haca.

@a30Bble  NOPTPETHl  JUJII KAHOHMYECKUX CHCTEM HAa  IUJIOCKOCTH.
Knaccudukanmsa mnpocTbiX JUHEHHBIX (PA30BBIX MNOPTPETOB HA IUIOCKOCTH.
Omnepatop 3Bomtouud. ApuHHble cucteMbl. HenmmuelHble cucTeMbl Ha MIIOCKOCTH.
JlokanbHOe ¥ rio0OanmbHOE TOBeAeHWE. JIMHeapu3alMsi B OKPECTHOCTH
HETOABVYKHOU TOUKM. TeopeMa o JIMHeapu3aluu.
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Tema 3. HemHenHbie CHCTEMBI HA TUIOCKOCTH. — 2 Haca.

Henpocteie HenmoaBuxkHbIE TOUkH. VX ycToitunBocTh. OOBIKHOBEHHBIE TOUYKU U
rnobanbHoe mnoBeneHue. [lepBeie uHTerpanbl. IlpegenbHble 1UKIBL  Teopus
Ilyankape. Mexannueckuil ocuwuIATOp. YpaBHeHue Bonpreppa-JIoTtka m ero
MOU(DUKALTAH.

Tema 4. VYcroiuuBocte 1o JlamyHoBy. Meton ¢ynkumit JlsmyHoBa.
Kputepuii Paycca I'ypBuiia — 2 4daca.

Teopus ycToiunBocTu. Y CTOMYUBOCT 1O JIsimyHOBY. OCHOBHBIE TIOHSTHS U
onpenenenus. Meton ¢ynkumii JlsnynoBa. Kpurepuit Paycca ['ypBuna u
F€OMETPUUYECKUN KPUTEPUM yCTOMUNBOCTH. [IpriiokeHuss KaueCTBEHHOM TEOPUH K
UCCJENOBAHUIO JU(PPEepeHIUaNbHBIX MOJEIEH M KOHKPETHBIX JHUHAMUYECKUX
cucteM. Hekoropeie nuddepeHimaibabie MOACIN B OUOJIOTUM M XUMHUYECKOU
KuHeTHke # (usuke. Ilpumepbl MOMHOrO KaueCTBEHHOIO HCCIEI0BAHMS
JUHAMUYECKUX CUCTEM.

3.2. CTpyKTYypa H coAepKaHHe NMPAKTHYECKOI YaCcTH Kypca
3anusatue 1. BBenenue: pemieHue OOBIKHOBEHHOro auddepeHInaibHOro

ypaBHEHUs — 2 yaca.

3ansaTue 2. FGOMeTpI/I‘-IGCKaH HHTCPIIPCTAIUA u Ka4CCTBCHHAsA
SKBHUBAJICHTHOCTH — 2 Yaca.

3ansaTue 3. ©a3z0Bble NOPTPETHI ISl KAHOHMYECKUX CHCTEM Ha IMJIOCKOCTH —
2 4aca.

3anarue 4. Knaccudukanuss npocThIX JMHEWHBIX (Da30BBIX MOPTPETOB Ha
IUIOCKOCTH — 2 Yaca.

3ausaTue 5. OnepaTop BOJIONMH — 2 Yaca.
3ansTue 6. HempocTthie HeMOABMXHBIE TOUKH. VX ycTOUMBOCTH — 2 yaca.

3ausarue 7. OOBIKHOBEHHBIE TOYKH U II00AILHOE MTOBENCHUE — 2 Yaca.
3aunsTue 8. Teopus ycroiunBocTH — 2 yaca.

3anusatue 9. VYcroiuuBocth 10 JlamyHOBYy. OCHOBHBIE TIOHSTUS H
omnpezaeaeHus — 2 Jaca.

3ansaTue 10. Meton ¢pyukumii Jismynosa — 2 gaca.

3.3. Crpykrypa u cogep:xanune UKP

Tabn. 3
Ne O6bemM nHo Tema UKP ®opwma u Bux UKP
/0 | KOHTaKTHOM paboThI
B yacax
1. 7 ABTOHOMHBIE YPAaBHEHMS YeTHBI onpoc,
Pemmenue 3agau
2. 6 @da30BbIE OPTPETHI U AUHAMUKA YeTHBI onpoc,
Pemmenue 3agau




3. 6 AduHHBIE CHCTEMBI

VYcrHblii onpoc,
Pemenue 3agau

4, 7 Henuneitnpie cucteMbl Ha MIIOCKOCTH VYcrHblii onpoc,
Pewenue 3anau

5. 6 [TepBbic HHTETpAITBI YcTHBIH onpoc,
Pewenne 3anau

6. 6 [IpenenbHbIC TUKITBI YcTHBIH onpoc,
Pewenue 3anau

7. 6 Kpurepuit Paycca I'ypBuna u VYcrHblii onpoc,
Tr€OMETPUYECKUI KPUTEPHUM yCTOMUMBOCTH | Pemenue 3amaq

8. 6 [IpunoxeHust KaueCTBEHHON TEOPUU K VYcrHblii onpoc,

UCCIIEIOBaHUIO UG PepeHITNaTbHBIX
Mo7eIel M1 KOHKPETHBIX TUHAMUYECKIX
CHCTEM

Pemenue 3amau

Hroro: 50

CTpyKTypa u coiep:KaHHe TeOPeTHIECKOi, MPAKTHYECKO YaCTH Kypca,

HUKP u CPC
Tabn.4
Buner yueGHOI paboThI,
Ne Pazpnen BKJIFOYAsi CAMOCTOATENbHYIO | JIluTepar
n/n JUCLUTUIMHBI paboTy MarucTpaHToB U ypa
TPYAOEMKOCTb (B yacax)
Jlek. |IIp. |[JIa6. |[UKP |CPC

1. | Tema 1. ABToOHOMHBIE yYpaBHEeHUsI. IHTerpanbHbIe 2 3 5 |14
KpuBbI€, (ha30BbIil MOPTPET. ABTOHOMHBIE CHCTEMBbI
Ha MJIOCKOCTH.

2. | 3ansTue 1. BBeneHnue: penieHne 0OBIKHOBEHHOTO 2 3 4 |14
T pepeHIMaIbHOr0 YpaBHEHUS

3. | 3ansaTue 2. ['eomerprueckast HHTEPIIPETAIHS U 2 4 5 |14
Ka4yeCTBEHHAasl YKBUBAJIEHTHOCTh

4. | Tema 2. [IpocTble U HEMPOCThIE KAHOHUYECKHE 2 3 4 |14
CHCTEMBI

5. | 3ansaTue 3. ®azoBble MOPTPETHI AJIs 2 4 5 |14
KaHOHWYECKHMX CHCTEM Ha INIOCKOCTH

6. | 3ansaTue 4. Kinaccupukamys mpocThIX THHEHHBIX 2 3 4 |14
(a30BBIX MOPTPETOB Ha MJIOCKOCTH

7. | Tema 3. HenuHeilHbIe CUCTEMBI Ha TNIOCKOCTH. 2 4 5 |14

8. | 3amsTue 5. OnepaTop dBOTIOIUU 2 4 4 |14

9. | 3ansaTuHe 6. HenpocTeie HEMOABIKHBIE TOUKH. X 2 3 5 |14
YCTONYUBOCTh

10. | Tema 4. YcroitunBoctb 110 JIsmmyHOBY. MeTon 2 4 4 |14
¢bynkuuit JIsnynosa. Kpurepuii Paycca 'ypBuna

11. | 3ansaTue 7. OObIKHOBEHHbIE TOYKHU U II100aNIbHOE 2 4 5 |14
MIOBEJICHHE

12. | 3ansaTue 8. Teopus ycTOHINBOCTH 2 3 5 |14

13. | 3ansaTue 9. YcroitunBocTts mo JISImyHOBY. 2 4 4 |14
OCHOBHBIE TIOHSITHS U OTIPEICIICHUS




14.

3ausrue 10. Meron ¢pynkuii JIsmyHoBa 2 4 5 |14

HUTOTO:
neKx-8
npak-20
NKP-50
CPC-66

YUYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTE/IBHOM
PABOTBI OBYUYAIOLIIUXCA

Y4e0HO-MEeTOIUYECKOE oOecrieueHue CaMOCTOSATEIbHON paboThI
oOyuatomuxcsi 1o jaucuummHe «OcoOble  BOMPOCHl  KAYECTBEHHOW TEOpUU
nudepeHnanbHbIX YpaBHEHUN» BKIIIOYAET B ce04:

1. mnan-rpaduK BBIIONHEHHS CAMOCTOSITEJIBHOM pabOThl MO UCHMIUIMHE, B TOM
YyCJIe HOPMbI BpEMEHH Ha BBITIOJTHEHHE 0 KaXKI0MY 33/IaHUIO;

2. XapaKTepUCTHKa 3aJlaHuil Ui CaMOCTOSITEIBHOM paboThl OOydarolmmxcs |
METOJMYECKIE PEKOMEHIALINHU IO UX BBIIOJIHEHUIO;

3. TpeOboOBaHMS K  TPEACTABICHUIO W O(QOPMIICHHIO  pe3yJbTaTOB
CaMOCTOATENbHON pabOTHI;

4. KpUTEPHUHU OILCHKH BBIIOIHEHHS CAMOCTOSTENTHHON PaOOTHI

4.1. Ilnan-rpa¢duk BbINOJHEHHUS CAMOCTOSATEIbLHO PadoThI 1O

JAUCIUIIIINHE
Tabn. 5.
Ne O6bem Tema camoctosTenbHol | PopMa U BUA ®opma
/0 | CaMOCTOSTENIbHON paboThI CaMOCTOSITEIIbHOU KOHTPOJISI
paboThI B acax paboThI
1. 5 @da30BbIC IOTOKU U Bormpocsl 1o Teme YcrHbii
ABOJTIOIUSA 3amauu ompoc,
Pewenne
3a/1a4
2. 5 ABTOHOMHBIE CUCTEMBI Bormpocsl 1o Teme YcrHbIi
Ha TJIOCKOCTH 3amauun ompoc,
Pewenne
3a/1a4
3. 5 @Da30BbIEC IOTOKU U Bormpocsl o Teme YcrHbii
SBOJIIOIUS 3agaun ompoc,
Pewenne
3a/1a4
4. 6 JInnelinas 3amena Bompocs o Teme VYcerHbii
IIEPEMEHHBIX 3anauu orpoc,
Pemenne
3a/1a4
5. 5 Kmaccel mogoous mis Bompocs o Teme YcerHBII
JENCTBUTENBHBIX MaTpULl | 3aaun orpoc,
Pewrenne
3a1a4




6. 6 Jluneapuzanms B Bormpocs o Teme YcrHbBIN
OKPECTHOCTH 3anauu orpoc,
HEIMOABUKHON TOUKU Pewenne
3a/1a4
7. 6 Teopema o Bormpocs o Teme YcTHbBIT
JMHeapu3aluu 3anauu orpoc,
Pewenne
3a/1a4
8. 6 Teopus [lyankape Bomnpocsl 1o Teme YcrHbIi
3anauu ompoc,
Pewenne
3a/1a4
9. 5 MexaHu4ecKkui Bormpocs o Teme YcTHbIT
OCIWIJLIATOP 3anauu ompoc,
Pemenue
3a/1a4
10. 6 VYpasuenue Bonbreppa- | Bompockl o Teme YcTHBIT
JloTka u ero 3amauun ompoc,
MoaupUKaIII Pemenune
3a/1a4
11. 5 Hekotopsie Bormpocs 1o Teme YcTHBIT
g epeHIaIbHbIe 3anauu orpoc,
MoJieJi B OMOJIOTUH U Pemenune
XUMHUYECKON KHHETUKE U 3a1a4y
¢busuke
12. 6 [Tpumeps! 1oJIHOTO Bomnpocsl o reme YcTHbil
KaueCTBEHHOTO 3anaun orpoc,
HUCCIICAOBAHUS Pemenue
JTUHAMHYECKHX CHCTEM 3a/1a4y
HTroro: 66

4.2. XapakTepuCTHKA 3aJaHUH /1151 CAMOCTOSITeILHOI padoThI
00y4yaroIuXcsi ¥ MeTOANYEeCKHEe PEKOMEHIAMH M0 UX BbINOJTHEHUIO

[IpenacTaBneHHbple TEeMBl [JII  CaMOCTOSITCIIBHOW  pabOTBl  MarucTpoB
OXBAaTBIBAIOT OCHOBHBIC pa3feibl Kypca «OcoObie BOMPOCH KaYECTBEHHON TEOPUH
nuddepeHnanbHBIX  YpaBHEHUH» W TpeAHA3HA4YeHbl IS  OCBOCHUS
TEOPETUUYECKOTO0 M MPAKTUYECKOT0 MaTepuayia Mo JaHHOMY Kypcy. BwimomHenus
YKa3aHHBIX CaMOCTOATENBHBIX paboT OyJeT CmocOOCTBOBAaThH B TOBBINICHUU
MaTEMaTUYECKON KYJIbTYPhl 00YyYaronIuxcsi, KOTOPOE BBIPAKACTCA B JOTHYECKOM
MBIIIJICHUN Y TIPUHSITHH PAIlMOHAIBHOTO PEIICHUS B 3a7a4ax MpodeccHoHaTbHOM
JEATEIBHOCTH.

JIJIsl  BBITIOJTHEHUST CaMOCTOSTENBHBIX paldOT ClenyeT, MpeABapPUTEIIBHO,
MOBTOPUTH TEOPETHUECKHI MaTephal 10 COOTBETCTBYIOIICH TeMme. 3aTeM,
03HAKOMHUTBHCS C METOJMYECCKUMH IMOCOOMSIMH (HEKOTOpPHIE M3 HHUX IPHUBEIACHBI B
CIIUCKE JIUTEpPaTyphbl JaHHOW pabouell MporpaMMbl), MOCBSIIEHHBIX B MOAPOOHOM
pEIIeHNH 33724, a TOTOM MPUCTYMHUTH K BBITIOJHEHUIO CAMOCTOSITETLHOM paOOTHI.
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4.3. TpeGoBaHus K NpeICTABJICHUIO U 0()OPMJICHUIO Pe3yJIbTATOB
CaAaMOCTOAATEJILHOM PadOThI

CamocrosiTenbHas paboTa IPUBOAUTCS B MUCbMEHHOM (hopMme B OTAEIIbHOMN
TETpaiu B KIETOYKY [JIsi CaMOCTOSATENbHbIX pabor. Ha TUTyiabHOM IHcTe
yKa3blBaeTCsl Ha3BaHWe wu3ydyaeMod gucuuiuimHel, GO wmaructpa, Kypc u
HampaBieHue oOydeHus. Bce pemieHust 3amad Il CaMOCTOSITENIBHOM pPabOThI
JOJDKHBI OBITH aKKypaTHO W MOJAPOOHO pacmucaHbl. B 3agadax, rae HeoOXoauMo
T€OMETPUYECKHE WJUIFOCTPALIMK 00S3aTEebHO BBINOJIHAETCS 4YepTek. PucyHku
HEOOXOMMO PUCOBATh C UCMOIb30BaHUEM KapaHpaama. [Ipu s3Tom He gomyckaeTcs
3a4epKUBAaHUE WM 3aMa3bIBaHUE COJCPKAHUS CAMOCTOSITENIbHOM paboThI B ciyyae
omuOOK. BrIMoNMHEHHBIE CcaMOCTOSITENbHBIE pPabOThl CHAIOTCI Ha MPOBEPKY
IIPENOJIaBaTENI0 B CTPOr0 OTOBOPEHHBIE IMPENOAABATENSIM CPOKU. B mpoTHBHOM
cllyyae MpernoAaBaTelb B MPABE HE IMPHUHATH BBITOJIHEHHYIO CaMOCTOSTEIbHYIO
paboty. Ecium mnocie mnpoBepke caMOCTOSATENbHOM paboThl IpenojaBaTeieM
3aMEUeHbl OMIMOKKM U HETOYHOCTH, TO TETPajb BO3BpAIlaeT MarucTpPaHTy MJis
ucrpaBiieHus: 3amedyaHud. Cpok I HCOpaBICHUA  3aMEUaHHM  Takke
OTrOBApUBAETCS MPENOAABATEIIEM.

CamocrosiTennbHasi paboTa, BBIMIOJHEHHAs CO BCEMHU YKa3aHHBIMH BBIIIIE
TpeOOBaHUSIMU, OYJIET CUUTATHCS MPHUHATOM, U CO CTOPOHBI MpenojaBaTeis, B
KOHIIE BBITIOJIHEHHON paOOoThl, (GUKCUPYETCS JaTa MPUHSITHUS U MOIHUCH.

B cnydae nepenosiHeHHs TETpaau [JIsl CaMOCTOSATEIbHOM paboThl OHA
claeTcsl MpernogaBaTeito JUisl XpaHeHud Ha Kadeape U 3aBOJUTCS HOBas TETPalb.
Terpanu 1O CcaMOCTOSITENIbHOM paboTe B KOHLE M3YYEHHs] Kypca CHArOTCs
MIPENoIaBaTeNto sl XpaHEeHUs Ha Kadepe.

4.4. Kputepnu OLleHKH BbINOJIHEHUS CAMOCTOATEILHOM Pad0ThI

1. Kpurepusmu 11si OIEHKH CaMOCTOSTEILHOW paOOTHl MOTYT CITY KHUTh:
— TOYHOCTh OTBETA HA TIOCTABJICHHBINA BOIIPOC;
— ¢dopmyIHUpOBKa Iejiel 1 3a/1a4 padoTHI;
— packpeiTHEe (OMpeneseHrne) paccMaTpuBaEeMOro TMOHATUS (ONpeaeeHus,
npo0IeMbl, TEPMUHA);
— YETKOCTh CTPYKTYPHI paOOTHI;
— CaMOCTOSITEIBLHOCTb, JOTUYHOCTh U3JI0KEHUS;
— HaJIMYUE BHIBOJIOB, CACIAHHBIX CAMOCTOSATEIHHO.

OrMmerka «5». Pabora BbIIOJHEHA B MOJHOM OOBEME C COOJIOAECHUEM
HEOOXOMMON TIOCIICIOBATEIPHOCTH. MarucTpaHThl pabOTAIOT MOJTHOCTHIO CaMO-
CTOSITEJIBHO: TTOJAOUPAIOT HEOOXOAMMBIC IS TIPOBEICHUS MPAKTHUCCKOW PadOTHI
TEOPETHUYECKHE 3HAHUs, NMPAKTHYECKHEe YMCHHS M HaBbIKM Pabora odopmisercs
aKKypaTHO, B HanOoJIee ONTUMATLHOM JIJ1s1 (PUKCAITUU Pe3yIbTaToOB (hopMe.

Otmerka «4». [IpakTrueckass Ui CaMOCTOSITENbHAST pabOTa BBITIOIHSACTCS
MarucTpaHTaMH B TIOJTHOM 00BEME U CaMOCTOSATEIHHO. J[OMyCKaOTCs OTKIOHEHUS
OT HEOOXOAMMOW TMOCJIENOBATEILHOCTH BBIMOJHEHUS, HE BIMSIONUME Ha
MPaBUILHOCTh KOHEYHOTO pe3ysibTara (IMepecTaHOBKA MyHKTOB TUIIOBOTO ILIaHA
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IIPU XapaKTEPUCTUKE OTAEJIbHBIX TEPPUTOPUNA WM CTPAaH U T.XI.). MaructpaHThl
VCITOJIB3YIOT YKa3aHHBIC IIPEIIOAABATENIEM UCTOYHUKH 3HAHUM, BKJIFOYAsi CTPAHMIIBI
atiaca, TaOJIMLBl U3 NPUIOKEHUS K Y4eOHUKY, CTpaHMIBl U3 CTaTUCTUYECKUX
cOopHHUKOB. PaboTa moka3blBaeT 3HAHME YYalllUXCS OCHOBHOI'O TEOPETUYECKOTO
MaTepuaiga U OBJAJECHUE YMEHUSIMH, HEOOXOJUMBIMU JUJIsI CaMOCTOSITEIBHOIO
BBINIOJIHEHUSI pab0Thl. MOTyT OBITh HETOYHOCTH M HEOPEKHOCTU B O()OPMIICHUU
pE3yJIbTaTOB pabOTHI.

Ormerka «3». Ilpaktnueckas paboTa BBIIOTHSAETCS U OQOpMIIIETCA
MarvCTpaHTaMH IpY MOMOIIM MPENOJaBaTeNsl WM XOPOLIO IMOATOTOBJICHHBIMU U
y)K€ BBINOJHUBIINX HA «OTJIIMYHO» JaHHYI paboTy wMaructpantamu. Ha
BBIIIOJIHEHHE Pa0OTHI 3aTPAYMBAETC MHOI'O BPEMEHH (MOKHO J1aTh BO3MOKHOCTh
nojenaTh paboTy Aoma). Yyaluecs MOKa3blBal0T 3HAHMS TEOPETUYECKOIo MaTe-
puana, HO UCIBITBIBAIOT 3aTPYAHEHUE IPH CAMOCTOSITENBHOU padoTe.

OTMeTKa «2» BBICTABISETCA B TOM ClIy4ae, KOTJa MaruCTpaHThl HE MOATO-
TOBJIEHBI K BBIIIOJIHEHUIO 3TOM paboThl. [lomyyeHHbIe pe3ysbTaThl HE MO3BOJISIOT
CeJaTh NPAaBWIbHBIX BBIBOJOB U IIOJHOCTHIO PACXOIATCS € MOCTABICHHOM LIEIIBIO.
[loka3piBaeTCcsl IUIOXO€ 3HAHUE TEOPETUYECKOTO Marepuasa M OTCYTCTBUE
HEOOXOJUMBIX YMEHUN. PyKOBOJACTBO M MOMOIIL CO CTOPOHBI NMPENOJABaTENs U
XOpOLIO MOATOTOBJIEHHBIX MAarucTpaHTOB HE3()(PEKTUBHBI MO MPHUUMHE IJIOXOU
IIOATOTOBKH.

5. CHIMUCOK YYEBHOM JUTEPATYPbI U UHOOPMAIIMOHHO-ME-
TOAUYECKOE OBECIIEYEHHUE JIUCHUIIJIMHBI

OcHoBHas JuTEpaTypa:

1. MyparoBa, T. B.  uddepeHunanbuble ypaBHEHHS : YYEOHHK H
npakTukym s By3oB / T. B. MypatoBa. — MockBa : U3zmarenbcTBo
FOpaiit, 2023. — 524 c. — (Bwsicuiee oOpa3zoBanne). — ISBN 978-5-534-
19174-5. — Texkcrt : snektponHbI // OOpaszoBarenbHas miaaTdopma
FOpaiir [caiit]. — URL.: https://urait.ru/bcode/556093.

2. TuxonoB, Anexcannp HuxonaeBuu. [uddepennmanbubie ypaBHEHHUS
[yueO0. mns ¢u3. cnenuanbHocTe U crneuranbHocTu "llpuknannas
maremaruka"] / TuxonoB, Anekcanap Hukonaesuu ; A.b.Bacunbesa,
A.I'.CeeminukoB; non pena. A.H.TuxonoBa u ap.; [Mock. roc. yH-T UM.
M.B.JlomonocoBa]. - 4-¢ uzn., crep. - M. :@u3maraut, 2005, 2002. - 253
c. : un. ; 22 cm. - (Kypc BeIcIIel MaTeMaTHKH M MaTeMaTHICCKOU (PHU3UKH.
BbI.6) (Knaccuueckuii yHuBepcuTeTckuil ydyeOHUK). - bubmumorp.: c.
249-250. - [Ipeam. yka3z.: c. 251-253. - ISBN 5-9221-0134-X : 126-28.

3. CoopHUK 3aia4d 1o nuddepeHuaibHbBIM YpaBHEHUSIM U BapUALIMOHHOMY
ucuucnenuto / B. K. Pomanko; nox pea. B.K.Pomanko. - M. : JIa6. bas.
3nanmit: FOHUMEJMACTAMIT: ®U3MATIINT, 2002. - 255[1] c. -
(Texuuueckuit yausepcurer). - ISBN 5-93208-120-1 : 127-00.
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4. UINUIIIIOB, Anexcen dEnopoBru .BBenenne B TEOPUIO
nuddepeHInaIbHBIX YpaBHEHUH : [yueO. 1Jig By30B 10 rpymnme ¢u3.-Mmar.
HaIpaBJICHUH U crienranbHocTel| / dununmos, Anekceit dEnopoBud . -
M. :Enutopuan YPCC, 2004. - 238,[1] c. : w1 ; 22 cM. - bubnuorp.: c.
234-236. - TIpeam. ykas.: c. 237-239. - Honymeno MO PO®. - ISBN 5-354-
00416-0 : 120-70.

5. ludepeHunanbable ypaBHeHUs: y4eOHMK / . - 4-¢ u3n. - Mocksa
:®Ouzmatiaut, 2002. - 252 c. - (Kypc BbiCHIe MareMaTHKd H
MaremaTudecko pusuku. Beim. 6). - ISBN 978-5-9221-0277-3 ; To xe
[D71eKTpOHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=145012

JlomoJIHNTeIbHAS JINTEpaTypa:

1. EropoB, Anekcanap HMBanoBmd. OObIKHOBEHHBIC Iu(depeHIInaTbHBIC
ypaBHeHUs ¢ mnpunoxkeHusimu / Eropos, Anekcanap lMBanoBuu. - M.
:dusmariut, 2005. - 384 c. : un. ; 24 cM. - bubauorp.: ¢.375-376.- [1peam.
yka3.: ¢.377-380. - ISBN 5-9221-0385-7 : 350-00.

2. Onbcronsl, JI. O. Jduddepennmnanbusie ypaBHeHus: yueOHuk / JI. O.
Onbcronsll. - 6-¢ u3a. - M. :KomKuura, 2006. - 309 c. - (Knaccuueckuii
yueoHuk MI'Y). - lonymeno MO. - ISBN 5-484-00409-8 : 134-86.

3. MartseeB, IlaBen HukosaeBnu. Jlekiuyu 10 aHAJIUTUYECKOU TEOPUU
muddepeHnnanbHpIX ypaBHeHH : yue0. mocobme / MarseeB, [laBen
Huxomnaesuu. - CIIO. [ nmp.] : Jlaws, 2008. - 330,[6] c. - (YueOHUKHN 1151
By30B. CrnernanpHas auteparypa). - ISBN 978-5-8114-0571-8 : 278-52.

4. Tpenorun, B.A. OObikHOBeHHBIE AubdEepeHIInaTbHIE YPAaBHECHHUS:
yueoHuk / B.A. TpeHnorun. - Mockpa :®usmarnur, 2009. - 312 c. - ISBN
978-5-9221-1063-1; To xe [OnektpoHHbli pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=82614

1. UHTEepHET-pecypChI:
. https://urait.ru
. http://math4school.ru
. http://webmath.ru.

. http://www-formula.ru/index.php

A wwPN e

DJIeKTPOHHO-0MOIMOTEYHbIE CHCTEMbI

1. 9bC «M3narensctBo JlaHb» [DIEKTpOHHBIA pecypc]: BIEKTPOHHAs
oubnuoteunas cuctema / OO0 «M3natenscTBo Jlanby. — Pexxum goctymna
https://e.lanbook.com/;
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https://urait.ru/
http://webmath.ru/
http://www-formula.ru/index.php

2. OBC «DnexTpoHHas OuGnuoTeunas cucrema IOPAWTY [DaeKkTpOHHBIIA
pecypc]: anextponHas 6ubnnoreyHas cucrema / OOO «OiaekTpoHHOE
uznatenbetBo FOPAUTY. — Peskum gocrtyma https://biblio-online.ru/.

IlepeyeHb JMLEH3MOHHOTO IPOTPAMMHOI0 O0ecnevyeHus

1. MS Office;
2. Power Point

6. METOJJMYECKHUE YKA3AHHUS IO OCBOEHMIO
JUCHUILIAHBI

JUI1 MOHMMaHMsI MaTepualla U Ka4eCTBEHHOTO €r0 YCBOCHHSI PEKOMEHIYETCS
CeAyIoIIas MoCIeA0BaTENbHOCTD JEUCTBUM:

1. B Teuenue Henenu BBIOpaTh BpeMs JUIsl padOTHI C JIMTEPATYPOH 1O BBICHIEH
Y DJIEMEHTAPHOW MAaTEMaTHUKE.

2. Ilpy mNOArOTOBKE K NPAKTUYECKHM 3aHATHUAM CJEIYIOLIEro JHS,
HEOOXO/JMMO CHayaja IPOYUTAaTh OCHOBHBIE IOHATHS M TEOpEMbl IO TeEMeE
JIOMAIIHEro 3a1anus. 1Ipyu BBITOJIHEHUN yNPaXHEHUsI WIN 33/1a4M HYXKHO CHayalla
IOHATh, YTO TpeOyeTrcs B 3ajade, Kakoil TEOPETHYECKHl MaTepuanl HyXHO
MCII0JIb30BaTh, HAMETUTH IIJIaH PELICHUs 3a1add. Ecim 3T0 He 1ano pe3ynbTaros, U
Bbl cnenanu 3amady «1mmo oOpasiy» ayIuTOpPHOM 3aJayd, WM U3 METOAUYECKOrO
nocoOusi, HY)KHO IOCJIE pEUIeHUs TakoW 3ajaud o0AymaTh XOJ pEIIeHUs U
NOMPOOOBATh PEIINTh AHAJIOTHUHYIO 33]1a4y CAMOCTOSITENILHO.

PekoMeHayeTcss MCMONb30BaTh TEKCT JEKUMM mpenojaBarens (eciu OH
UMEETCs), TMOJIb30BATbCA  PEKOMEHJALMAMH [0 HW3YYEHUIO  JIUCUUIUIMHBL;
UCIIOJIb30BaTh JINTEPATYPy, PEKOMEHIYEMYI0 COCTaBUTENSIMA JaHHOW paldoueit
IIPOrPaMMBbl; UCIOIb30BaTh BOIIPOCHI K 3a4ETY, KOHTPOJIbHBIE PAOOTHI.

Ilepen pabGoTOii C HaydyHBIMH MCTOYHMKAMH MAruMCTPAHTy CJIEIyeT
o0OpaTUTbCA K OCHOBHOW Y4YeOHOM JuTepaTtype — Y4eOHbIM MOCOOMSIM U
XpecToMaTHsIM. OJTO TO3BOJUT €My CQOpPMHpOBaTh 0OIlee MNpEeACTaBICHUE O
CYILECTBE MHTEPECYIOLIEro BOIIPOCa.

CuHcTeMHBIN MOAXOA K W3YYEHHIO INPEAMETA IPENyCMaTpUBAET HE TOJIBKO
TIIATEJIbHOE YTEHHWE CHEIMaJbHOM JIMTepaTypbl, HO M OOpalleHue K JJ0HoJ-
HUTEJIbHBIM HCTOYHHMKAM — CIPaBOYHUKAM, SHLUKIONEAHSM, CIIOBapsM. OTH
HMCTOYHHMKH — BaYKHOE TTOJCTIOPhE B caMOCTOsATeIbHOM pabore maructpanta (CPC u
HUPC), nockonbky TIiay0OKO€ H3ydye€HHE MMEHHO HX TO3BOJIUT MAarucCTpaHTy
YBEPEHHO «pACIIO3HABaTh», @ 3aTEM CaMOCTOSITENBHO OIEPUPOBATh HAYYHBIMH
KAaTErOpUsIMU M TOHSTHSIMH, CJEIOBAaTEIbHO — OCBOMTh HOBEUIIYIO HAy4HYIO
TepMHUHOJIOrHI0. Takoro poga paboTa ¢ JUTEpaTypoil oOecreuuBaeT pelIeHHe
MarucTpaHTOM IOCTABJIEHHOW Tepea HUM 3ajadd (IMOJATOTOBKA K MPAKTUYECKOMY
3aHSITHIO, BBITIOJIHEHUE CAMOCTOSITEIbHOM PaObOTHI U T.11.).
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7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHbI

[Tpu npoBenenuu 3ausATH 0 AUctUIUIHE «OCco0ble BOMPOCH! KAYECTBEHHOM
Teopun  auddepeHInanbHbIX  YpaBHEHHI» UCHOJB3YEeTCd  MYJIbTUMEIUHHOE
o0opyloBaHHE ayTUTOPHUIl ecTeCTBeHHOHay4YHOro (axynbrera Ne 205, 211, a takke
UCTIONIB3YIOTCSL  TPEMNoJIaBaTesieM HarJISAHO-WILTIOCTPAllMOHHbIE (B TOM  YHMCIIE
pa3naTovyHbIe) MaTepUalIbl.

B VauBepcutere co3naHbl crnenUaibHbIE  YCIOBUS OOYYAIOIIUXCS C
OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI - CHELUUAIbHBIC YYCOHHKH, ydeOHBbIC
nocoOusi M JUAAKTUYECKHE MaTepualibl, CHElHalTbHbIE TEXHUYECKHUE CpeACTBa
OoOy4YeHUs] KOJUIEKTUBHOIO W WHJIWBHUIYaJbHOTO IIOJIb30BAaHUS, IPEAOCTABICHUE
YCIYyT aCCUCTEHTa (ITOMOLIHHMKA), OKAa3bIBAIOUIET0 OOYYAIOIIMMCA HEOOXOIUMYIO
TEXHUYECKYI0  TOMOIIb, TMPOBEJACHWE TPYNNOBBIX W  HHIUBUIYaJbHBIX
KOPPEKLMOHHBIX 3aHATHA, 00eCIIeYeHne JOCTyNa B 3JaHHsl OPraHu3aluid U Jpyrue
ycioBUA, 0€3 KOTOPBIX HEBO3MOXKHO WM 3aTPYAHEHO OCBOCHHUE IUCLUIUIMHBI
00yYaroIMMUCS ¢ OTPaHUYEHHBIMH BO3MOYKHOCTSIMH 3/I0OPOBBSL.

OoOyuaroummcest C OrpaHUYEHHBIMU BO3MOXHOCTSIMA ~ 3710pPOBBSI
NPEOCTABIIAIOTCS OECIUIaTHO CIEIUAJIbHbIE YUEOHUKH W y4eOHbIE MOCOOMs, MHAs
yueOHasi JInTepaTypa, a Takke 00ecIieqrBaeTCsI:

HaJIM4Me aJbTEPHATUBHON BEPCUM O(PULIMAIBLHOTO CaliTa OpraHM3allii B CETU
"UnTepHeT" 11l CTaOOBHUISIINX;

MPUCYTCTBUE ACCUCTEHTA, OKAa3bIBAIOIIETO OOydaromeMycs HeoOXOIUMYIO
TIOMOIII;

o0ecriedeHre BBITYCKa ANbTEPHATHBHBIX ()OPMATOB MEYATHBIX MAaTEPHUATIOB
(kpynHbIA WPUPT WK ayauodaiiibl);

BO3MOXXHOCTh O€CHPEIATCTBEHHOIO JOCTyNa OOYyYarolIUXcsi B Yy4yeOHbIe
MIOMEIICHUS, CTOJIOBBIE, TyaleTHbIC M JIPyTue TOMEIICHUS] OpraHu3allii, a TaKxkKe
npeObIBaHUSI B YKa3aHHBIX [OMELICHUAX (HaJUuuMe TMaHAyCOB, IOpPYYHEH,
paclIMpEeHHbIX ABEPHBIX TPOEMOB, TU(PTOB).

8. OLEHOYHBIE CPEACTBA JJs TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, MIPOMEXYTOUYHOMN ATTECTAIIMMA 11O UTOT'AM
OCBOEHUA JANCHUIIJIMHBI n YYEBHO-METOANYECKOE
OBECIIEYEHUE CAMOCTOSITEJIBHON PABOTHI MATUCTPOB

Dopma umoeoeoti ammecmayuu: 3avem |l cemecmp, komopwiit nposooumcs
8 ycmHou ghopme.

Cooepoicanue mexkyweeo KOHMPOJS, NPOMENCYMOUHOU —ammecmayull,
UMo208020  KOHMPOJIsL — pACKPbIBAIOMC 8  (POHOe  OYEHOUHBIX  CPeOCms,
NPeOHA3HAYEeHHbIX OJisl NPOBEPKU COOMBEMCMBUL YPOBHA NOO20MOBKU NO
oucyunaune mpeovosanuim ©IOC BO.
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@OC no oOucyuniume ABNAEMCA JOSUHECKUM NPOOOINCEHUEM pabouell
npozpammul yuedorou oucyuniunsvi. ®OC no oucyuniune npuiazaemcs.
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