MHMHUCTEPCTBO HAYKH 1 BBICHIEI'O OBPA3OBAHUS
POCCHUIHCKOH ®EJEPAIINN
MHHHUCTEPCTBO OBPA3OBAHUSA 1 HAYKH PECIIYBJINKHA
TAJXKUKUCTAH
MEXTOCYJAPCTBEHHOE OBPA3OBATEJIBHOE YUYPEX/JEHUE
BBICIIIETO OBPA3OBAHUSI
«POCCHUHCKO-TAJI’KUKCKHH (CJIABAHCKHWI) YHUBEPCUTET»
ECTECTBEHHOHA YUHbBIA ®AKYJIBTET
KA®EJIPA MATEMATHUKHA U ®U3UKHU
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PABOYA S ITIPOTPAMMA YUYEBHOU JJUCLIUTTIMHBI

«AHTerpasibHble YpaBHEHHUSI U TEOPHUsI ONIEPATOPOB)
Hanpasnenue noarorosku - 01.04.01 «MaremaTtuka
[Tporpamma maructpaTypsl — « DyHIaMeHTAIbHAS MATEMATHKA
dopma MOJArOTOBKH - OUHAA
YpoBeHb MOATOTOBKU - MarucTparypa

JMymanoe - 2023



PabGouass mporpamma cocTaBieHa B COOTBETCTBHH C TpeOOBaHUSMU
dbenepaibHOTO  TOCYJapCTBEHHOTO0  00pa3oBaTENIbHOIO  CTaHAAapTa  BBICIIETO

oOpa3oBaHUs, YTBEP)KICHHOTO IMPHUKa3oM MHHHCTEpCTBa 00Opa30BaHHUS W HAYKH
P® Ne 12 ot 10.01.2018 .

[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.

Pabouas mporpamMma oOCy’kJleHa Ha 3aceJaHuu Kaeapbl MaTEMaTUKH U (U3HKH,
npotokoda Ne 1 ot «28» aBrycra 2023 r.

PabGouas mporpamma yrtBepkiaeHa YMC ecTecTBEeHHOHAy4yHOTO (haKkybTeTa,
npotokoa Ne 1 ot «28» aBrycra 2023 r.

PabGouass mnporpamma yTBepXkjeHa YUYEHBIM COBETOM E€CTECTBEHHOHAYYHOTO
dakynbTeTa, mpotokoi Ne 1 ot «29» aBrycra 2023 r.
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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

Llenpt0 OCBOEHHS JNHUCLUMIUIMHBI SBJISETCS HW3YYEHUE OJHOPOJHBIX H
HEOJHOPOJIHBIX JIMHEHHBIX MHTETPAJIbHBIX YPaBHEHUN M UX CBOWMCTB, HA OCHOBE
KOTOPBIX CO3JIAI0TCSI MATEMATHUECKUE MOJEIN (PU3NYECKHUX SIBJIEHUN M 3aKOHOB B
JUHEHHOM MPUOJIMKEHUN; HU3YYEHHE NOHATUS (PYHKIMOHAJa M €ro CBOICTB,
NPEACTABIAIONIMX  CO0OM  MareMaTW4yecKyld  OCHOBY  (pyHIaMEHTaJbHBIX
(bu3NYECKUX 3aKOHOB.

1.2. 3agaun n3y4eHus: JUCHUILINHBI

3aaun OCBOCHMS NUCUMIUIMHBL: U3YYEHUE U OBJIAJICHUE METOJAMH PELICHUS
UHTETPAJIbHBIX YPAaBHEHUH; U3yUyeHUE MOHATUS (YHKIMOHAJA; U3yUYEHUE METO0B
U TPUEMOB MAaTEMATHYECKUX JIOKA3aTEJbCTB TEOPEM M  YTBEPKIACHUM;
dbopMupoBaHHE 'y CTYIEHTOB YMEHHUH M  HaBBIKOB CaMOCTOSITEJIBHOTO
npuoOOpeTeHUs] M NPUMEHEHUsT 3HAHUW MpPU MCCIEIOBAHUU M TOCTPOCHUHU
MaTEeMaTUYECKUX MOJIENei; OBJaJeHHE CTYJIEHTAaMH 3HAHWM O TPUMEHEHUIO
MHTErPAJIbHBIX YPAaBHEHUI U BapUALlMOHHOTO MCUMCIEHUS B PA3IMYHBIX pa3enax
(bU3UKK TP KCCIIeTOBAaHUU (PU3UUECKUX SBICHUM.

1.3. TpeboBaHus K pe3yIbTaTaM OCBOSHUS JUCITUTIITMHBI

[Iponecc wu3ydeHuss OUCHUIUIMHBI «MIHTErpanpHblE ypaBHEHHS W TEOpHUs
OIepaToOpOB» HAMpaBlieH Ha (POPMUPOBAHHME CIEAYIOIUX MNPOPECCUOHATBHBIX
KOMIETEHIIMM, HEOOXOAUMBIX  JJs  OCYIIECTBIEHUS  NpodecCHOHATbHON
NEATEIBHOCTH:

Tabx. 1
KoJ Conep:xanue | UHAMKATOPBI JOCTHIKEHUS KOMIIETEHIINH Bun
KOMIIeTeHUH OLIEHOYHOT
" 0 cpeacTBa
CriocobeH k | UIIK-1.1. 3HaeT coBpeMeHHbIE IPOOJIEMBl MATEMATHKH; YcrHbII
MHTCHCHUBHOI COBPEMEHHOE COCTOSTHHE HCCIIeyeMON MPOOIIeMBbl; METOIbI ompoc,
IK-1 Hay4HO- MIPOBEICHISI HCCIIEOBAHUI B 00JIACTH MaTEeMaTHKH peleHne
HCCIIEA0BATECIIb 3a1a4




CKOI1 paboTe UIIK-1.2. YMeeT BUAETh U MOHUMATD ITyTH JAJbHEHIIETO TecTrl
Pa3BUTHS TCOPUHU M METOJIOB €€ PEIICHIS OTKPBITOT'O
THIIA
HNIIK-1.3. Bnageer - cmocoOHOCTHIO K MHTEHCUBHOW HAYYHO- TecTnl
HCCIIEN0BAaTEILCKON paboTe; aieKBaTHBIM MaTEMATHIESCKIM 3aKPBLITOrO
annapaToM Jjis BEAEHUs HayYHO-HCCIIEN0BATEIbCKON PabOThl | rpma

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII

JuctummuHa « MHTerpaibHble ypaBHEHUS M TEOPHSI ONIEPATOPOBY» OTHOCHUTCS
K 00s13aTenbHOM yacTu bioka 1. Jluciummunel (Mmoayu) b1. B.04.
B3anMocBs3b ¢ IpyruMu TUCHUILIMHAMA YY€OHOTO TUTaHA MpEJCTaBIcHA B

Tabnurie 2:
Tab. 2
Ne | Ha3zpanue 1M CUMIJIMHBI Cemectp MecTo AUCHHMILINHBI B
crpykrype OIIOIT
1. OcoObie BOITPOCHI KaUeCTBEHHOM 3 b1.B.05
Teopun AuQPepeHInaATHHBIX
ypaBHEHUU

3. CTPYKTYPA U COAEPKAHUE TUCHUIIJIMHBI

O0bem aucuunianHbl «MHTErpanbHblE YPAaBHEHUS U TEOPHUS ONEPATOPOBY
cocTaBiisieT 5 3auéTHpIX eauHuUIbl, Bcero 180 dacoB, m3 KOTOPBIX: JieKiuu — 12
gacoB, npaktudeckue 3aHaTuss — 30 gacoB, UKP — 50 uacoB, camocTosiTeabHas
paborta — 88 "acoB, BCero 4acoB ayAMTOPHOM HArpy3ku — 92 yacoB, B TOM UHKCIIE B
WHTEPaKTUBHOU popme — 8 yacoB, B popMe MPaKTHUECKOM MOJATOTOBKH — 8 4acoB.
DK3aMeH — 3 ceMecTp.

3.1. CTpyKkrypa M coaepkaHHe TEOPETHYECKOH YaCTH Kypca

Tema 1. Beegenue — 2 gaca.

VYpaBHenuss B ¢usmke. Kiaccubukanus HWHTErpalbHBIX YPaBHCHHH U
CIIOCOOBI UX PEIICHUH.

Tema 2. 'uns06epTOBO IPOCTPAHCTBO — 2 Haca.

['unb0epTOBO MPOCTPAHCTBO M €ro pasMmepHocTh. [loHsTHe ket - u Opa-
BekTOpoB.  OcHaleHHOE€  TUILOEPTOBO  MPOCTPAHCTBO,  KPUTEpHM IS
JOTIOJTHUTEIHHBIX BEKTOPOB, HETPEPBIBHBIN 0asuc. [IpeacTaBieHus: KeT-BEKTOPOB.

Tema 3. JIuneitapie onepaTopsl B THIIHOEPTOBOM MPOCTPAHCTBE — 2 Haca.
[Tonsarue omepaTopa, aOCTpaKTHBIE ONMEPATOPHl U UX MpeacTaBUTeNH. JIuHelHbIe

orepaTopel. ANreOpanveckue OIepaluu ¢ ONepaTopaMH: PaBEHCTBO, CIIOKEHHE,
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YMHOXEHHE, BO3BEJACHHE B cTeneHb. KommyraTop u ero cBoictBa. OOpaTHBIM
orepaTop, OCOOEHHbBIE U HEOCOOEHHBIE OorepaTtopbl U uX cBoicTBa. DyHKIUSA OT
oneparoposB. IIpeacraBienue onepaTopoB, MAaTPUYHBINA IEMEHT, WHTETPAIBHBIN
OIlepaTop, sApPO M €ro CBOMCTBA. ODpPMHUTOBO conpspkeHHe. ConpspKeHHbIE
OIIEpaToOpbl U UX CBOMCTBA. HaxoaeHue CONpsKEHHBIX ONEPaTOPOB. DPMHUTOBBI
OIIEPATOPbl U UX CBOMCTBA. YHUTAPHBIC ONEPATOPBI U UX CBOMCTBA. YHHUTApHOE
npeoOpazoBanue. Oneparop NpOEKTUPOBAHUS U €TI0 CBOMCTBA. Y CIIOBUS MOJTHOTHI
0asuca. KBazunpoekrop. KBasucnekTpanbHOe pa3iokeHHe ONepaTopoOB.

Tema 4. CriexTp onepatopoB — 2 yaca.

Omnpenenenne COOCTBEHHBIX BEKTOPOB W COOCTBEHHBIX  3HAYCHUM,
BeIpoksieHue. Cnektp omepatopa. CoOCTBEHHbIE BEKTOpa M COOCTBEHHBIC
3HAYEHHUsS] DPMUTOBBIX OMEpaTOpoB. JIMCKpeTHbIE M HENPEPHIBHBIE CIIEKTPHI.
Teopema o HenpepblBHOM criekTpe. CoOCTBEHHBbIE BEKTOpPbI KOMMYTHPYIOIIHX
SPMUTOBBIX  ONEPATOPOB:  HEBBIPOKACHHBIH M BBIPOKICHHBIA  CHEKTP.
Habmonaembie. CHsATHE BBIPOKACHMS, OJHBIM HAOOp HaOmonaeMbix. Teopema o
BBIPOXKJICHHOM CIIEKTpE.

Tema 5. MnTerpanbabie ypaBHEHUS — 2 4yaca.

WuTerpanbHble ypaBHEHHS: OCHOBHBIE OIPEACNICHUs, KJIacCU(PUKAIIMSL.
HNurterpansHble ypaBHeHUs @PpeAroipMa IMEpBOr0o M BTOPOTrO poja. 3aaada
HItypma-JInysriuia. MHTErpansHele ypaBHeHUs BoapTeppa mepBoro u BTOPOro

pona.
Tema 6. [Tonstue pynkumonana, reopema Prucca — 2 yaca.
[ToHsiTHe PyHKIIMOHANIA U €r0 BapHUallMH, JIMHEWHbIE (PYHKIIMOHAIIBI, TEOpEMa
Pucca.

3.2. CTpyKTYypa M cojiep:KaHue NMPAKTHYECKOIl 4YacTH Kypca

3ansrTue 1. YpaBHenus B ¢pusuke — 2 yaca.

3anusarue 2. Knaccudukanuss WHTErpaqbHBIX YpPaBHEHUU M CHOCOOBI X
pelieHnii — 2 Jaca.

3ausaTue 3. ['MI-0€pPTOBO MPOCTPAHCTBO U €T0 Pa3MEPHOCTD — 2 Yaca.
3ansaTue 4. OcHaleHHOE THIIHOEPTOBO IMTPOCTPAHCTBO — 2 Yaca.

3ansaTue 5. [lonstue oneparopa — 2 yaca.
3ansitue 6. AGCTpaKkTHBIE OTIEPATOPHI U UX MPEACTABUTENH — 2 Jaca.

3ansaTue /. JIuneitHbie onepatopsl — 2 yaca.
3ansaTue 8. AusnreOpanyeckue ONEpalMM C OMNEpaTOpamMu: PaBEHCTBO,
CJIOKEHUE, YMHOXKEHUE, BO3BE/ICHUE B CTEIIEHb — 2 yaca.

3ansatue 9. OrnpeneneHue COOCTBEHHBIX BEKTOPOB W COOCTBEHHBIX
3HA4YE€HUH, BBIPOKICHHE — 2 Yaca.

3ansaTue 10. Cnektp onepatopa — 2 daca.
5



3aHdaTHe

11.

WNHTrerpanpHple  ypaBHEHMS: OCHOBHBIE

KJaccudukaius — 2 Jaca.

OTpeIeIICHHUS,

3anusatue 12. VurterpanbHble ypaBHeHUs DpenrosibMa MepBOro U BTOPOIO

pona — 2 4aca.

3aunsarue 13. [lonsTue pyHKIMOHATIA U €r0 BapHaliu — 2 Jaca.

3ansarue 14. nuHeitnpie PyHKIIMOHAIBI — 2 Yaca.

3ansTue 15. Teopema Pucca — 2 yaca.

3.3. Crpykrypa u cogep:xanne UKP

Tabu. 3
Ne O0beM HHOH Tema UKP dopma u BHU]
I/ | KOHTAaKTHOM pabOoThI HKP
B Yacax
1. 2 OcHaieHHOe TUIb0ePTOBO MPOCTPAHCTBO YcTHBIl onpoc,
Pewenne 3anau
2. 2 AnreGpanyeckue onepaiuy ¢ oneparopamu: | YCTHBIN ompoc,
PaBEHCTBO, CIIOKEHUE, YMHO)KEHUE, Pemenue 3anau
BO3BEJICHUE B CTEIICHb
3. 3 Kommyrarop u ero coiictsa YcTHBIl onpoc,
Pemenue 3amau
4. 2 OOpaTtHslii oniepaTop YcTHBIH onpoc,
Pewenne 3anau
5. 2 0COOCHHBIE M HEOCOOCHHBIC ONIEPATOPBI U UX | Y CTHBIN OIpOC,
CBOMCTBA Pemenne 3amau
6. 2 @DyHKIHS OT ONIEPATOPOB YcTHBIN onpoc,
Pemenne 3amau
7. 2 IIpencraBienue onepaTopoB YcTHBIM onpoc,
Pemenne 3amau
8. 2 CoOcTBeHHBIE BEKTOPA U COOCTBEHHBIE YcTHBIM onpoc,
3HAYEHHUs] )PMUTOBBIX OMEPATOPOB Pemnrenue 3amau
9. 2 JlMcKpeTHbIE U HeNPEPbIBHBIE CIIEKTPHI YcTHbIi onpoc,
Pemenne 3amau
10. 2 Teopema 0 HEMPEPHIBHOM CIIEKTpE YcTHBI onpoc,
Pemenue 3agau
11. 3 3anayva lltypma-JInyBusis YcTHBI onpoc,
Pemenue 3agau
12. 2 WuTerpanbuble ypaBHeHus: BonsTeppa YcTHBIl onpoc,
NEPBOTO U BTOPOIO pojia Pemienue 3aau
Hroro: 50




CTpyKTypa U coep:KkaHHe TeOpPeTHIECKOii, MPAKTHYeCKOH YacTH Kypca,

HUKP u CPC
Tabn. 4
Bunpl yue6HO# paboThI,
Ne Paznen BKJIKOYAsi CaMOCTOATENBbHYI0 | JIuTepar
/1 JTUCIIUILTAHBI paboTy MarucTpaHTOB U ypa
TPYJIOEMKOCTb (B yacax)
Jlek. |IIp. [JIa6. |MKP |CPC

1. | Tema 1. Beenenue 2 3 6 |15
3ausrue 1. YpaBHeHus B pusnke 2 1-5

2. | Bansithe 2. Kitaccudukariysi HHTETpabHBIX 2 3 16|15
YpaBHEHUI U CIOCOOBI UX PEIICHUI

3. | Tema 2. 'mip0epTOBO MPOCTPAHCTBO 2 4 | 6 |15
3ansTue 3. ['uip0epTOBO MPOCTPAHCTBO U 2 1-5
ero pa3MepHOCTh

4. | 3ansaTue 4. OCHANIICHHOE THIILOSPTOBO 2 3 | 6|15
IPOCTPAHCTBO

5. | Tema 3. JIuneitHbIC OMIEpaTOPHI B 2 4 | 7 |15
T'HIL0EPTOBOM MTPOCTPAHCTBE
3aunsarue 5. [lonarue oneparopa 2 1-5

6. | 3ansiTHe 6. AOCTpaKTHBIC OMEPATOPHI U UX 2 3 16|15
NPEICTABUTEIN

7. | Tema 4. CriekTp ornepaTopoB 2 4 | 6 |15
3ansitue 7. JIuneliHble onepaTopbl 2 1-5

8. | 3ansTuHe 8. AnreOpanyeckue oneparyu ¢ 2 4 | 6 |15
OIepaTopamMu: PaBEHCTBO, CJIOXKCHHUE,
YMHO>KCHHUE, BO3BEJICHHUE B CTCIICHB

9. | Tema 5. lHTerpanbHbie ypaBHCHHUSI 2 3 7 |15
3ansaTue 9. OnpeneneHre COOCTBEHHBIX 2 1-5
BEKTOPOB U COOCTBEHHBIX 3HAUYCHUH,
BBIPOXKJICHUE

10. | 3ansTue 10. CnexTp oneparopa 2 4 | 6 |15

11. | Bansitme 11. HTErpaibHble ypaBHECHUS: 2 4 | 6 |15
OCHOBHBIC ONIpEICIICHHS, KIacCu(uKaIus

12. | Tema 6. TTonsitue GyHKIMOHATA, TEOpEMA 2 3 | 7|15
Pucca
3ansTue 12. VlaTeTpasibHBIC YpaBHCHHS 2 1-5
dpearosibMa nepBoOro U BTOPOro poaa

13. | 3ansTue 13. [loHsTre QyHKIMOHATIA U €TO 2 4 | 6 |15
BapHaIiH

14. | Bansitue 14. nuHelHBIC QYHKIIMOHAIIBI 2 4 | 7 |15




3ansaTue 15. Teopema Pucca 2

HUTOTO:
nek-12
npak-30
NKP-50
CPC-88

YUYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTE/IBHOM
PABOTBI OBYUYAIOLIIUXCA

Y4e0HO-MEeTOIUYECKOE oOecrieueHue CaMOCTOSATEIbHON paboThI
oOyuaroImuxcs o AucHuIuMHe «HTerpanbHble ypaBHEHUSI U TEOPUsl ONIEPATOPOBY
BKJIFOUYAET B ceOs:

1. mnan-rpaduK BBIIONHEHHS CAMOCTOSITEJIBHOM pabOThl MO UCHMIUIMHE, B TOM
YyCJie HOPMbI BpEMEHH Ha BBITIOJTHEHHE 10 KaXKIOMY 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. 6 HenpepsbiBHbIi 0aznc Bomnpocer o reme YcTHbIl
3amauu ompoc,
Pewenne
3a1a4y
2. 6 IIpencraBnenus ker- Bormpocsl 1o Teme YcrHbIi
BEKTOPOB 3anauu orpoc,
Pewenne
3a1a4
3. 6 OO6partHblii onepatop Bomnpocel o teme YcrHbil
3agaun ompoc,
Pewenne
3a1a4
4. 6 OcoOeHHbIe U Bompocs o Teme VYcerHbii
HEOCOOCHHBIE 3anauu orpoc,
OIEepPATOPHI U UX Pemenue
CBOMCTBaA 3a/1a4
S. 6 @yHK1MA OT orepaTopoB | Bompockl no teme VYcerHbii
3agaun onpoc,
Pewrenne
3a1a4




6. 8 [IpencraBnenne Bormpocs o Teme YcrHbBIN
OIIepaToOpOB, MaTPUUHBIM | 3angaun orpoc,
AJIIEMEHT, UHTETPAIbHBIN Pewenne
orepaTop, s,Ipo U €ro 3a1a4y
CBOMCTBA
7. 6 DpMHUTOBO comnpspbkeHre | Bompockl o Teme YcrHbIi
3agaun ompoc,
Pewenne
3aj1a4
8. 6 ComnpsixeHHbIe Bomnpocs! o reme YcTHbI
OIIepaTopsl U UX 3agaun orpoc,
CBOMCTBA Pewenne
3aj1a4
9. 6 Haxoxnenue Bomnpocs! o reme YcTHbIH
COIPSIKEHHBIX 3anaun orpoc,
OIIepaTopoOB Pemenue
3aj1a4
10. 8 OpMuUTOBBI oriepaTopsl U | Borpockl no Teme YcTHbil
UX CBOICTBa 3anaun orpoc,
Pewenne
3aj1a4
11. 6 YHuraphsie onepatopsl | Borpocsl o teme VYcerHbii
U MX CBOMCTBa 3anaun orpoc,
Pewenne
3aj1a4
12. 6 VYHurapHoe Bomnpocsl o reme YcTHbil
npeoOpa3oBaHue 3anaqu orpoc,
Pemenne
3aj1a4
13. 6 Omneparop Bomnpocer o teme YcTHbIl
MPOEKTUPOBAHUS U €T0 3anauu orpoc,
CBOMCTBA Pewenne
3a/1a4
14. 6 VYcoBus NOIHOTHI Bonpocer o teme YcTHbIl
Oa3uca 3amauun ompoc,
Pewenne
3a/1a4
Hroro: 88

OXBaThIBAIOT OCHOBHBIE pa3zienbl Kypca «VIHTerpanbHble ypaBHEHHsS U TEOpHS
OIIepaToOpOB» M MPEeAHA3HAUEHBI JUIsI OCBOCHHS TEOPETUUECKOTO U MPAKTHUYECKOTO
MaTepuaia o JaHHOMY Kypcy. BbImomHeHHs yKka3aHHBIX CaMOCTOSITENbHBIX paboT
Oyzaet crnocoOCTBOBAThH B MOBBIIIIEHUH MaTeMAaTUYECKON KyJIbTypbl 00y4aroImuxcs,
KOTOPO€ BBIPAXKAETCS B JOTMYECKOM MBIIUICHUU W TPUHATHH PALNUOHAIBHOTO

4.2. XapakTepuCcTHKA 3aaHMii 1151 CAMOCTOSITEJILHOM padoThI
00y4yaroIuXcsi U MeTOANYECKHEe PEKOMEHIAMH M0 UX BbINOJTHEHUIO

IIpencrasiiennsie

TEMBI  OJIA

CaMOCTOATENbHON  paboThI

pelieHus B 3a/1a4ax NpoeCcCUOHAIBHON JESTENbHOCTH.
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JIJisi  BBITIOJTHEHUS CaMOCTOATENBHBIX PaldOT ClemyeT, IPEeIBapUTEILHO,
MOBTOPUTH TEOPETHUECKUI MaTepuall [0 COOTBETCTBYIOIIECH Teme. 3arTeM,
O3HAKOMUTBHCS ¢ METOAMYECKUMHU MOCOOUSIMU (HEKOTOphIE M3 HUX IMPHUBEICHBI B
CIIUCKE JIUTEepaTyphl JaHHOW pabouell MporpaMMsbl), MOCBSIIEHHBIX B MOAPOOHOM
pelIeHnu 3a1a4, a MOTOM MPUCTYIUTh K BBIOJHEHUIO CAMOCTOSTEILHON paOOTHI.

4.3. TpeGoBaHus K NpeICTABJICHUIO K 0()OPMJICHUIO Pe3yJIbTATOB
CaMOCTOSAITeIbHOH padoThl

CamocTosTenbHast paboTa MPUBOJUTCS B MUCBMEHHOU (POpME B OTIEIIBbHOM
TEeTpagd B KIETOUKY JJS CaMOCTOSTENbHBIX pabor. Ha TutynpbHOM mmcTe
yKa3bpIBaeTCcsi Ha3BaHWe wu3ydaeMod aucuumuimabl, PO marucrtpa, Kypc H
HanpaBsiieHue oOyueHus. Bce pemieHus 3amay aiis caMOCTOSTENbHOM pPadOThI
JOJDKHBI OBITh aKKypaTHO W MOAPOOHO pacnucaHbl. B 3amayax, rae HeoOXoAMMO
reOMETPUYECKUE WIUIIOCTPALUKU 005A3aTeIbHO BBINOJHIETCS dYepTex. PucyHku
HEOOXOJMMO pUCOBaTh C UCHOJIb30BaHUEM KapaHpaaa. [Ipu aTtom He gomyckaeTcs
3a4epKUBAaHUE WIN 3aMa3bIBaHUE COJEPKAHUS CAMOCTOSATEILHON paboThl B Cilydae
olMOOK. BrINoNHEHHBIE CaMOCTOSITENbHBIE pPabOThl CAAIOTCS Ha MPOBEPKY
IIPENOAABATENI0 B CTPOTO OTOBOPEHHBIE NPENOJAaBaTENSIM CPOKH. B mpoTuBHOM
cillyyae MpernoAaBaTelb B MPABE HE IMPHUHATH BBITOJIHEHHYIO CaMOCTOSTEIbHYIO
paboty. Ecnum mociie mpoBEpKE CaMOCTOATEIbHONM paldOThl MpenoiaBaTesieM
3aMEYeHbl OINIMOKM M HETOYHOCTH, TO TETPajb BO3BpPALIAET MAruCTPaHTy AJis
ucnpasieHuss 3amedyaHuid. Cpok ISl  UCIOPABICHHUS  3aMEUAHUM  TaKkKe
OTrOBAPUBAETCS MPENOAABATEIIEM.

CaMocTosTenbHass paboTa, BBINOJIHEHHAas CO BCEMH YKa3aHHBIMH BBIILE
TpeOOBaHUSIMHU, OyAET CUUTATbCA MPHUHATOM, U CO CTOPOHBI IpEnoaaBaTels, B
KOHIIE BBIIIOJIHEHHOM paboThl, GUKCUPYETCS AaTa NPUHATUS U TOJIUCH.

B cnywae mnepenosHeHMsl TeTpaau s CAMOCTOSTENbHOW pabOTHl OHa
claeTcsl MmpenojaBaTesNo sl XpaHeHHUs Ha Kadeape U 3aBOAUTCS HOBasl TETPallb.
Terpagun mno camocTosITeNbHOM padoTe B KOHIIE HM3y4yeHUs Kypca CHaroTCs
IpenoAaBaTesto Ui XpaHeHus Ha kadezape.

4.4. Kpurepnu OLleHKH BHINOJIHEHUS CAMOCTOATEIbHOM PadoThI

1. KpurepusMu Juisi OIEHKH CaMOCTOSTEILHOM paOOTHl MOTYT CITY KHUTh:
— TOYHOCTh OTBETA Ha MTOCTABJICHHBIA BOIIPOC;
— ¢dopmyIupoBKa Ieel U 3a1ad padoThl;
— packpeiTHE (OIMpEeNEIeHNEe) PaccCMaTPUBAEMOIO TMOHATHUS (ONpeaeIeHus,
npo0IeMbl, TEPMHUHA);
— YETKOCTh CTPYKTYPHI paOOTHI;
—  CaMOCTOSITEIBHOCTb, JOTUYHOCTD M3JI0KEHUS;
— HaJIMYue BHIBOJIOB, CACIAHHBIX CAMOCTOSATEIHHO.
Otmerka «5». PaGorta BbIIONIHEHAa B TIOJHOM O0O0BEME C COONIOJCHUEM
HEOOXOIMMON TOCIIEIOBATEIPHOCTA. MarucTpanTbl pabOTaOT MOJTHOCTHIO CaMO-
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CTOATEIBHO: MOJOUPAIOT HEOOXOIUMBIEC JUISl MPOBENEHUS MPAKTHUECKON pabOThI
TEOPETUUECKHUE 3HAHMsI, MPAKTUUYECKUE YMEHUs U HaBblku Pabora odopmisiercs
aKKypaTHO, B HanOoJiee ONTUMAIbHOM 1JIs1 PUKCalUU pe3yIbTaToB (hopMe.

OrMmetrka «4». [IpakTHueckas WM camMOCTOATENIbHAs pabOTa BBIMOIHSIETCA
MarucTpaHTaMHU B ITOJIHOM 00BEME M CaMOCTOSITENBHO. J[OIyCKatoTCsl OTKIOHEHUS
OT HEOOXOAMMON IOCIENOBATEIbHOCTH BBINOJHEHUS, HE BIMAIOLIME Ha
IPABWJIBHOCTh KOHEUHOTO pe3yjbTaTa (II€peCTaHOBKAa IIYHKTOB THUIIOBOIO IUIaHA
IIPU XapaKTEPUCTUKE OTAEIBbHBIX TEPPUTOPUNA WU CTPAaH U T.1.). MaructpaHThl
UCITOJIB3YIOT YKa3aHHbBIE MPENOAaBaTEIeM UICTOYHUKY 3HAHUW, BKJIKOYAsi CTPAHULIBI
atnaca, TaOJMIBI M3 TPWIOXKEHUS K Y4eOHHKY, CTPAHUIbl U3 CTATUCTHUECKHUX
cOOpHHKOB. PaboTa MOKa3bIBaeT 3HAHME YYAIIUXCS OCHOBHOIO TEOPETHYECKOTO
MaTepuajga U OBJAJCHUE YMEHHSIMH, HEOOXOAMMBIMHU ISl CaMOCTOSITEIbHOTO
BBINIOJIHEHUS PabO0Thl. MOTyT OBITh HETOUYHOCTH M HEOPEKHOCTH B O(POpMIIECHUU
PEe3yJIbTaTOB pabOTHI.

Ormerka «3». Ilpaktnueckas paboTa BBIIOJIHSETCS U OQopMIIsIeTCs
MarucCTpaHTaMH IPH MOMOIIM IMPENOJaBaTels WIH XOPOLO NOJATOTOBIECHHBIMU U
y’K€ BBIIOJHUBUIMX Ha «OTJIIMYHO» JaHHyK paldoTy Marucrpantamu. Ha
BBITNIOJIHEHHE PabOThl 3aTPAuMBAETCSI MHOTO BPEMEHHM (MOXKHO JaTh BO3MOXKHOCTb
nojenarb paboTy aoma). Yuamiuecs NOKa3bIBalOT 3HAHUS TEOPETUYECKOro MaTe-
puaa, HO UCIBITHIBAIOT 3aTPYAHEHUE IIPU CAMOCTOSATEIBHOM padoTe.

OTMeTKa «2)» BBICTABISIETCA B TOM ClIy4ae, KOTJa MaruCTpaHThl HE MOATO-
TOBJIEHBI K BBIIIOJIHEHUIO 3TOM padoThl. [lomydyeHHbIe pe3yabTaThl HE MO3BOJISIOT
C/ieJIaTh MPAaBUIbHBIX BBIBOJOB M MOJHOCTBIO PACXOAATCS C MOCTaBICHHOM 1IEJbIO.
IToka3pIBaeTCsl IUIOXO€ 3HAHHWE TEOPETUYECKOrO0 Marepuajla U OTCYTCTBUE
HEOOXOAMMBIX yMEHHI. PyKOBOJCTBO M MOMOIIb CO CTOPOHBI MPENoJaBareis U
XOpOIIO TMOATOTOBJIEHHBIX MAarucTPaHTOB HEAIP(EKTUBHBI MO MPUYHUHE IIOXOU
MOJATOTOBKH.

5. CHUCOK YYEBHOM JINTEPATYPbI U THO®OPMAIIMOHHO-ME-
TOANYECKOE OBECIIEHEHUE JUCIHUIIJIMHBI

OcHoBHas JuTeparypa:

1. [lpuBanos, . . HurerpanbHbie ypaBHeHUS : yuyeOHUK ansa By3oB / U. W.
[IpuBanioB. — 4-e usn., crep. — Mocksa : U3gatensctBo Opaiit, 2023. — 253
c. — (Beicmiee obpaszoBanue). — ISBN 978-5-534-01552-2. — Tekcr
anekTpoHHbIN // O6pazoBatenbHas maatdopma HOpaiit [caiit] — URL:
https://urait.ru/bcode/537995.

2. llonsuun, A. JI. WaTterpanbHble ypaBHeHUS B 2 4. YacTh 1 : cipaBOYHUK IS
By30B / A. Jl. Tlonsaun, A. B. ManxupoB. — 2-¢ u31., uchp. u aomn. — MockBa
: U3narensctBO FOpaiit, 2023. — 369 c. — (Beicmiee o6pazoBanue). — ISBN
978-5-534-02917-8. — Tekcr : anexTponHbIil // OOpazoBarensHas miaTdhopma
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/537995

3. llonsuun, A. JI. UaTterpanbHbie ypaBHeHUS B 2 4. YacTh 2 : CIpaBOYHUK JIS
By30B / A. Jl. Tlonsinun, A. B. ManxupoB. — 2-e u3[., ucnp. u aon. — MockBa
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https://urait.ru/bcode/537995
https://urait.ru/bcode/537995

: U3marensctBO FOpaiit, 2023. — 238 c. — (Bricmee o6pazoBanue). — ISBN
978-5-534-02918-5. — Tekcr : anexkTpoHHbIN // OOpa3zoBarenbHas miaTdopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/539336

4. KpacnoB, M.JI. HHuTterpanbHbie ypaBHeHuUs: Bpeaenue B Teoputo / M.JL
Kpacnog. - M.: Jlenann, 2016. - 304 c.

5. KpacnoB, M.JI. UHrerpanpubie ypaBHeHus: Benenume B Teoputro / M.JL
Kpacnog. - M.: Jlenann, 2019. - 304 c.

6. JloButT, ¥Y.B. JIuneiinsie unterpanbueie ypaBuenus / Y.B. Jlosurr. - M.: YPCC,
2009. - 232 c.

7. Jlosurt, Y.B. Jluneiinpie wuHTerpanbHble ypaBHeHus. Ilep. ¢ amrm / V.B.
JloButT. - M.: Enuropuan YPCC, 2009. - 232 c.

8. Mapon, W.A. UYucnennole MeToAsl aHanuza. [lpubmmkenue QyHKIUH,
mudepeHuranbable 1 MHTErpajibHble ypaBHEHHs: YueOHoe nocobue / B.II.
Hemunosuu, M.A. Mapon, 3.3. lllyBanosa; ITox pen. b.I1. Jlemunosuu. - CIIO6.:
Jlans, 2010. - 400 c.

9. Ilpuanos, M.M. Unrerpanbubie ypaBuenus / W.W. Ilpuanos. - M.: KJ|
JIubpokom, 2019. - 248 c.

10. CabutoB, K.b. ®ynkuuonanwHbie, auddepeHnranbuble U WHTErpajibHbIC
ypaHenus. / K.b. Caburos. - M.: Beicmras mkona, 2005. - 671 c.

JlomoJIHNTeIbHAS JINTEpaTypa:

1. BnagumupoB maTemaruueckoi ¢pusuku. M.: Hayka, 1988.

2. KpacHos ypaBHenus. Beenenue B Teoputo. M.: Hayka, 1981.

3. PoxnecTBenckuit nuddepeHnmanbuble ypaBHEHUS M OCHOBBI BapUAIMOHHOTO
ncuucienusd. M.: Hayka, 1980.

4. 3onoTopes amnmapat kBaHToBoi Teopun. Kemeposo, 2006.

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

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

DJIeKTPOHHO-0MOIMOTEYHbIE CHCTEMbI

1. 9bC «M3narensctBo JlaHb» [DIEKTpOHHBIA pecypc]: BIEKTPOHHAs
oubnuoteunas cuctema / OO0 «M3natenscTBo Jlanby. — Pexxum gocrymna
https://e.lanbook.com/;

2. 9BC «dnexrponHas 6ubimmoreunas cuctema FOPAWT» [DnexTpoHHbII
pecypc]: snektpoHHas OubnuoteyHas cuctemMa / OO0 «IaeKTpoHHOE
usnarensctso FOPAUTY. — Pexum nocryma https://biblio-online.ru/.

IlepedyeHb TMIIEH3MOHHOTO POrPAMMHOI0 O0ecneYeHust

1. MS Office;
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2. Power Point

6. METOJJMYECKHUE YKA3AHHUS 10 OCBOEHMIO
JUCHUATIIMHBI

JUia moHMMaHMsI MaTepralia 1 Ka4eCTBEHHOTO €r0 YCBOCHHSI PEKOMEHIYETCS
CJIETYIOIIAs ITOCJIEI0BATEIbHOCTD JICHCTBHIA:

1. B Teuenue Henenu BHIOpaTh BpeMs ISl padOTHI C JIMTEPATYPOH IO BBICIIEH
Y DJIEMEHTAPHON MaTEMaTHUKE.

2. Ilpy 1OArOTOBKE K NPAKTUYECKUM 3aHIATHSIM CJIEAYIOLIEro JIHS,
HEOOXOJMMO CHayaja MPOYUTATh OCHOBHBIE TMOHSTHS M TEOPEMbl IO TEeMe
JIOMAIHEero 3aganHus. [Ipyu BBITOJHEHNN yNpaXXHEHUsI WIN 33a/1a4d HYXKHO CHayaia
NOHATh, 4YTO TpedyeTcs B 3a7ade, KAaKOM TEOPETHYECKUW MaTepuanl HYXHO
UCII0JIb30BaTh, HAMETUTH IJIaH pelleHus 3a1auu. Ecnu 370 He nano pe3ynbTraroB, U
Bbl caenanu 3amady «mo oOpasiy» ayJuTOPHOM 3aJayu, WIA U3 METOAMYECKOIO
nocoOusi, HY)KHO IIOCJIE PpEUIeHUs TakoW 3ajauyd o0AymaTh XOJ pEIIeHUs U
NONPOOOBATH PELINTH AHAJIOTHUHYIO 33]1a4y CAMOCTOSITENIBHO.

PekoMeHayeTcss HCIONb30BaTh TEKCT JIEKUMH MpernojaBaTesss (eciaud OH
UMEEeTCs), TMOJIb30BAaThCA  PEKOMEHAALMSIMU [0 HW3YYEHUIO  JAUCHUIUIMHBL
UCMOJIb30BATh JINTEPATYpPy, PEKOMEHIYEMYIO COCTaBUTEISIMH JaHHOM pabodeit
MIPOrPaMMBbI; UCTIOIB30BaTh BOIIPOCHI K 9K3aMEHY, KOHTPOJIbHBIE pa0OTHI.

[lepen pabGoToif C Hay4YHBIMH HMCTOYHMKAMHU MAruCTPaHTy CIEAyeT
oOpaTUTbCd K OCHOBHOW Y4YeOHOM JuTepaTrype — Y4eOHbIM IOCOOMSIM U
XpeCcToMaTusiM. IJTO TMO3BOJUT €My CPOpPMHpPOBaTH OOIIEe MPEACTABICHUE O
CYLIECTBE MHTEPECYIOILIETO BOIPOCa.

CucTeMHBIN MOAXOA K M3YYEHHMIO NMPEAMETa MpeaycMaTpuBaET HE TOJIBKO
THIATEIbHOE YTEHUE CHELMATBbHOM JMTepaTypbl, HO W oOpalleHue K I0MOoJ-
HUTEJIbHBIM HMCTOYHHMKAM — CIPaBOYHUKAM, SHLUKIONEAMSM, CIIOBapsiM. OTH
HMCTOYHHMKH — BaYKHOE TOJCTIOPhE B caMoOCTOsATeIbHOM pabore maructpanta (CPC u
HUPC), mockonbKy TIyOOKO€ H3Y4eHHE HMEHHO WX TO3BOJIMT MAaruCTPaHTY
YBEPEHHO «pACIIO3HABaTh», a 3aT€M CaMOCTOSITEIbHO ONEPUPOBATh HAYYHBIMU
KATerOpUsIMU UM TOHATUSIMH, CIIEJOBATEIbHO — OCBOWUTHh HOBEHIIYI0 HAYYHYIO
TepMuHoJioruto. Takoro poma paboTta ¢ auTeparypoil obecrieuuBaeT pelIeHHE
MarucTpaHTOM IOCTaBJIEHHOMN Mepe/l HUM 3aJaud (IMOATOTOBKA K MPAKTHUYECKOMY
3aHSTHIO, BHITIOJTHEHUE CAMOCTOSATEILHOU PabOThI U T.11.).

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHbI

IIpn mpoBeneHuu 3aHATUM MO AucUUILIMHE «VIHTErpalibHBIE YpaBHEHUS U
TEOpUsI ONEPATOPOBY MCHOIB3YETCS MYJIbTUMEIUITHOE OO0OpYJIOBAHUE AyAUTOPUIA
ecTecTBeHHOHay4yHoro dakyiapTeta Ne 205, 211, a Takke HCIOIB3YIOTCS
NPEenojiaBaTeieM HarisAHO-WUIIOCTPAlMOHHbIE (B TOM 4HCIE pa3gaTOYHbIC)
MaTepralIbl.

B VuuBepcutere co3naHbl CrHeUUAIbHBIE YCIOBUS OOYYAIOIIUXCS C
OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSl - CHELUAIbHbIE YUEOHHKH, ydeOHbIE
oCOOMsI M JHUJAKTUYECKHE MATE€pUalIbl, CIEUUAIbHBIE TEXHUYECKHE CPE/ICTBA
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00y4eHHs KOJUIEKTUBHOTO W WHIMBHIYaJbHOTO TIOJIb30BaHMS, MPEIOCTABICHUE
YCIYT acCUCTEHTa (IIOMOIIHMKA), OKAa3bIBAIOLIETO OOYYAIOIIUMCS HEOOXOIUMYIO
TEXHHYECKYI0  TOMOIb,  IPOBEIEHHE  TPYINOBBIX W  HHIUBUIYAIbHBIX
KOPPEKIIMOHHBIX 3aHATHH, oOecriedeHne JOCTyNa B 3/1aHUs OpTaHU3aLUi U JpyrHe
ycioBus, 0€3 KOTOPHIX HEBO3MOXHO WIJIM 3aTPyJHEHO OCBOCHHME IHCUUILTHHBI
00Y4aIOIIMMUCS C OTPAaHUUEHHBIMU BO3MOKHOCTSMH 3/10POBBSI.

OOyyarommmcss ¢ OrpaHMYCHHBIMH  BO3MOXKHOCTSMH  37I0POBbS
NPEOCTABIISIOTCS OECIUIATHO CIEIMabHbIE YUeOHUKH W y4eOHBbIE MOCOOMS, MHas
yueOHas TuTepaTypa, a Takke 00ecIieBaeTCs:

HAJIMYKE aJIbTePHATUBHONW BEPCUHU OPHUIIMAIBHOTO CaiiTa OpraHu3alyu B CETU
"UnTepHeT" 11 CTa00BHUIIAIIIX;

MPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOIIETO OOyYaromeMycsi HEOOXOIUMYIO
TIOMOTIIB;

oOecrieyeHre BBITYCKA aJbTEPHATHBHBIX ()OPMATOB MEYATHBIX MAaTEpPUATIOB
(xpynHbIN mpUGT Wiu ayauodaiibl);

BO3MOXHOCTb OECIPENATCTBEHHOIO0 JOCTyNa OO0ydYaromuxcs B ydeOHbIE
IIOMEIICHUS], CTOJIOBBIE, TyaJe€THbIE U JIPyrve MOMEIICHUS] OpraHu3allii, a TaKxke
npeObIBaHUsSI B YKa3aHHBIX [IOMELICHUAX (HAJMuuMe MaHAyCOB, IOpPYYHEH,
pacIIMpEeHHbIX ABEPHBIX IPOEMOB, JIU(PTOB).

8. OLEHOYHBIE CPEACTBA JJsd TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, MPOMEXXYTOUHOM ATTECTAILIMU IO UTOT'AM
OCBOEHUA JANCIHUAITIMHbI n YUYEBHO-METO/INYECKOE
OBECIIEYEHUE CAMOCTOSTEJABHOM PABOThHI MATUCTPOB

Dopma umoeosou ammecmayuu. Ixzamen |l cemecmp, komopuwiii
npPOBOOUMCSL 8 YCMHOU (opMme.

Coolepoicanue mekywe2o KOHMPOJA, NPOMENCYMOUHOU —ammecmayui,
UMo208020 KOHMPOJIL  PACKPblBAlomcss 6  (QoHOe  OYEHOYHbIX  CPeoCcms,
NPeOHA3HAUEeHHbIX Ol NPOBEPKU COOMBEMCMEUs YPOBHS NOO20MOBKU NO
oucyunaune mpebvosanuim @IOC BO.

@OC no oOucyuniune AGNAECMCA JOSULECKUM NPOOOINCEHUEM padoyell

npozpammol yuedbrou oucyuniunvi. ®OC no oucyuniune npuiazaemcs.
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