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 TIPOTPAMMA YUYEBHOU JUCILUTTIMHBI

«CrnenuajabHblil Kypc a1 depeHunaIbHbIX yPaABHEHHN
Hampasnenue noarorosku - 01.04.01 «Marematuka
IIporpamma maructpatypsl — «DyH1aMeHTaIbHasA MATEMATHKA
dopmMa MOJArOTOBKYU - OYHAs
YPpOBeHb NOJATOTOBKH - MArUCTPaTypa

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 3aHATHH JAUCHHUIIIMHBI

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

LlenssiMu OCBOEHHS AMCLMIUIMHBI SBISIETCS O3HAKOMIIEHHSI OOYYarOIIMXCS
HEJIMHEWHBIMM MAaTEMAaTHYECKUMHU MOJEISAMH M METOJAMH IIOCTPOEHUS TOYHBIX
pELIeHUI HeTMHEWHBIX TU(PEepeHIIMATBHBIX YPABHEHUH.

1.2. 3amaun n3yyeHus: JUCHUIIIINHBI

JInss  MOCTWXKEHWsS  TMOCTABJICHHOM LEJIH  MOPEANONaraeTcs  pelieHue
CIEAYIOIIMX  3a4ay: BBIBOJAbl HEJIMHEWHBIX MATEMaTHUYECKUX  MOJIEIIEH,
IIPEJICTABJICHUE aJITOPUTMOB aHaJin3a 0COOBIX TOYEK pelLIeHus
mudepeHnanbHbIX  YpaBHEHUM, OOCYXKJIEHHE CBOMCTB TOYHO pEIIaeMBbIX
HEJINHEWHBIX YPAaBHEHUU.

1.3. TpeboBanus K pe3ysibTaTaM OCBOCHUS JUCITUTIIIMHBI

[Ipouiecc usyuenus aucturuinHbl «CrenuanbHbl Kype auddepeHnmnanbHbIX
YpaBHEHMI» HalpaBlieH Ha (QOPMHUPOBAHUE CIEAYIOMUX MPOodEeCcCHOHATBHBIX
KOMIETEHIIUM, HEOOXOAMMBIX  JJIsI  OCYIECTBJIEHUS  MPOodecCUOHATbHON
JEATEeIIbHOCTH:

Tab. 1
KOJ Conepxanue | UHAUKATOPBI JOCTHKEHUS KOMIIETEHIIUH Bun
KOMIICTCHIIN OLICHOYHOI'0
u Cpeacrea
NIIK-1.1. 3Haet coBpeMeHHBIE TPOOIEMBI MATEMATHKH; VcTHBIIT
COBPEMEHHOE COCTOSIHHE MCCIIEAYEMOM TPOOIEMBI; METOTBI onpoc,
NPOBEIEHHS UCCIIeIOBaHUH B 001aCTH MaTeMaTHKH pelenye
CrniocobeH K 3a71a4
MHTEHCUBHOMN NIIK-1.2. YMeeT BUIeTh U TOHUMATh IIYTH JaJIbHEHUIIETO TecTrr
TIK-1 Hay4YHO- pPa3BUTHUS TEOPUU U METOJIOB €€ PEIIEHU OTKPBITOTO
HCCIIEeI0BATENh THIIA
cKofi pabote HIIK-1.3. Biaageer - crtocOOHOCTBIO K HHTEHCUBHOK TecTbl
Hay4YHO-MCCIIEI0BATEIbCKOM padoTe; aeKBaTHBIM 3aKPBITOrO
MaTEMaTHYECKUM aIapaToM JUIsl BEASHHUS Hay4HO- THIIA
WICCIIEIOBATEIHCKON PabOTHI




2. MECTO JUCIAIIVIMHBI B CTPYKTYPE OIIOII

Huctumuinaa  «CnenuanbHbeld - Kype  AuddepeHIuanbHbIX  ypaBHEHUIN»
OTHOCUTCA K oOs3arenbHOM 4actu bioka 1. Jucuumimusel  (MOIYJN)

B1.B.JIB.01.01.
BzaumocBs3s ¢ APYIruMu JUCHUIINIMHAMHA qu6HOFO IIJIaHa MMPCACTABJICHA B

Tabnwuie 2:
Tabun. 2
Ne | Ha3panue QM CUMIJIMHBI Cemectp MecTo TUCHMILIMHBI B
crpykrype OITIOII
1. [Tpumenenue nuddepeHnrnaIbHBIX 3 b1.B./1B.02.02

YPAaBHEHUH B PELICHUU UH)KCHEPHO-
TEXHUYECKUX 3a]a4

3. CTPYKTYPA U COAEPKAHUE JUCHUILIJIMHBI

O0bem mucommiuHbl  «CrneuManbHbll  Kype — Iud@epeHnHraibHbIX
ypaBHEHUI» COCTABISICT 5 3a4€THBIX enuHullbl, Bcero 180 wacoB, M3 KOTOPBIX:
neknuu — 12 gacoB, mpaktudeckue 3aHsaTus — 30 yacoB, MKP — 50 wacos,
camocTosATeNbHas pabora — 88 yacoB, BCEro 4acoB ayJUTOPHOM Harpy3ku — 92
4acoB, B TOM YHCJIE B MHTEPAKTUBHOU GopMe — 8 yacoB, B ¢hopMe MpaKTHUECKOU
MOATOTOBKHU — 8 yacoB. 3a4eT — 3 ceMecTp.

3.1. Crpykrypa M coaepkaHHe TEOPETHYECKOH YaCTH Kypca

Tema 1. MaTpuuHble MHOTOWJICHHBIE YPABHEHUS — 2 Haca.

VYpaBuenue AX —XB = 6. llepecranoBouHble Marpuubl. Pemienue
HEJIMHEUHOT O OJTHOPOJIHOTO YPaBHEHHSL. CkansipHoe YPaBHEHHE.
[TonmnHOMHMANBHOE YpaBHEHHUE.

Tema 2. KBanpaTHblii KOpEHb U3 MAaTPUIIbI — 2 Haca.
YpaBHeHuUe ¢ )KOPAAHOBOM MaTpuUIleh. Y paBHEHUE C OCOOCHHOM MAaTPHUIIEH.
Tema 3. JIuneiinsie qud pepennranbubie ypaBHEHU — 2 yaca.
OpHoponHoe ypaBHeHue. HeoaHoponHoe ypaBHeHue. YacTHoe pellieHHe
HeoHOpoaHOTO YpaBHeHus. Popmyna Komm. YpaBuenue bepuymm.
Tema 4. Matpuunoe nuddepenimanbHoe ypaBHeHHe PukkaTu — 2 yaca.

[Ipocrelimme  CBOMCTBA  ypaBHEHUA. YPaBHEHUS C  IIOCTOSIHHBIMU
kodpdunmrentamu. CyiecTBOBaHUSI PEIICHHUS.

Tema 5. YpaBHenue Pukkatu B ME€TO/I€ MPOTrOHKM — 2 4aca.

KpaeBas 3amaua s ckanspHoro auddepeHunanbHoro ypaBuenus. Kpaesas
3aja4a Juisi BEKTOPHOTo JuddepeHInaabHOr0 YpaBHEHHUS.
4




Tema 6. YpaBHenust Pukkatu B Teopun ynpasieHHUs — 2 qaca.

3amaun 00 AHAIUTUYECKOM KOHCTPYUPOBAHHHM PETYISTOPOB H 00
onTuMalibHOE cTabminzanuu. OntumansHbid uinbTp Kamimana-berocu

3.2. CTpyKTypa H coAepKaHMe NMPAKTHYECKON YacTH Kypca

3ansarue 1. Ypapuenne AX — XB = 6. — 2 yaca.

3ansTue 2. [lepecTaHOBOYHBIE MATPUIIBL. — 2 Yaca.

3ansTue 3. Pemenue HeMMHEHHOTO OTHOPOAHOTO YPABHEHUS —

2 yaca.

3ansaTue 4. CxanspHoe ypaBHenue. [lonnnomuansHoe ypaBHeHue — 2 qaca.

3ansTue 5. YpaBHEHHE € )KOPJAHOBOM MaTpulel — 2 yaca.
3ansiTue 6. YpaBHeHHe ¢ 0COOCHHOM MaTpuIlei — 2 Jaca.

3ausTue 7. OIHOPOJHOE YpaBHEHHUE — 2 Haca.
3ansarue 8. HeognopoaHoe ypaBHeHue — 2 yaca.

ZanaTue 9. YactHoe PCHICHUC HCOAHOPOIHOI'O YPABHCHHA — 2 Jaca.

3aunsrue 10. ®opmyna Komm — 2 yaca.
3ansaTue 11. YpaBuenue bepuymm — 2 yaca.

3ansTue 12. [Ipocreiinue cBoliCTBA ypaBHEHHUS — 2 Yaca.

3ansaTue 13. YpaBHEHUs ¢ TOCTOSSHHBIMU KO3 dUliieHTaMu — 2 yaca.

3ansTue 14. CymecTBoBaHUs peICHNs — 2 yaca.

3ansarue 15. KpaeBas 3amaua 1 ckaimsipHoro au@depeHIanbHOro
ypaBHeHus. KpaeBas 3amava 11t BeKTopHOTO MU (HEepeHIINaTBbHOTO YPaBHEHHS — 2

gaca.
3.3. Crpykrypa u cogep:xanue UKP
Tabn. 3
No O0BeM nHOM Tema UKP dopma u BUI
I/ | KOHTaKTHOW paOoThI HNKP
B 4acax
1. 3 [Ipocreiimue pemeHuss Moau(GUIMPOBAHHOTO | YCTHBIH ompoc,
ypaBHeHus Kopresera - ne Bpusa Pemenue 3anay
2. 3 da3zoBas ¥ rpynnoBasi CKOpoCTH BOJIH YcTHBIH ompoc,
Pemenue 3amau
3. 3 Henuneitnoe ypapHenwue Llpeaunarepa mis YcTHBIN ompoc,
orubaroliei BOJIHOBOTO MaKeTa Pemenue 3amay
4, 3 3agauya KoBasieBCKO O BOJTUKE YcTHbIi onpoc,
Pemenue 3amau
5. 3 Onpenenenue croiictBa [lennese u ypaBHeHUs | Y CTHBIN ompoc,
[lennese Pemenne 3amau
6. 2 Bropoe ypaBHeHue Ilennese s onvcanus YcTHBIN ompoc,
AJEKTPUYECKOTO TOJIsI B OJIYIPOBOIHUKOBOM | Pemienue 3agau
qUoJe




7. 3 3aKOHBI COXPAHECHHUS JIJIs1 yPAaBHCHUS YcTHBI omnpoc,
Kopresera - ne Bpusa Pemenue 3anau
8. 3 Otobpaxkenus u npeodpazoBanus bakiyHmaa YcTHBIH ompoc,
Pemenue 3anau
9. 3 [IpeobpazoBanus bakimyHaa s ypaBHEHUS YcrHblit onpoc,
sin-T'opiona Pemenwne 3amau
10. 3 YactHble penieHus ypaBHeHHs broprepca - YcTHBIH ompoc,
Kopresera - ne Bpusa Pemenue 3anau
11. 2 VenuHeHHbIE BOJHEI, OIHMCEIBAEMBIE YcTHBIH ompoc,
ypaBHeHueM KypamoTo - CHBallIMHCKOTO Pemenue 3anau
12. 3 KuouganbHble BOJIHBI, OMUCHIBAEMbIE YcTHBIN ompoc,
ypaBHeHueM KypamoTo - CHBalIMHCKOTO Pemenue 3anau
13. 3 TpaHCLIEHACHTHI, OTIpEEIIsIEMbIC YcTHbIi onpoc,
HEJTMHEUHBIMH YPaBHEHUSIMH YETBEPTOTO Pemenue 3amau

TOPsITIKA
14. 2 JlokanbHble MPeACTABICHUS PEIICHU IS YcTHBIN ompoc,
ypaBHEHU YETBEPTOTO MOPSIIKA Pemenue 3aau
15. 3 ACUMITOTUYECKUE CBOMCTBA TPAHCLICHJCHT YcTHBIN ompoc,
ypaBHEHU YETBEPTOTO MOPSIIKA Pemrenue 3amau
16. 3 AHanuTHYECKHEe CBOMCTBA aMILIUTY/IbI YcTHBIN ompoc,
paccestHus Pemenue 3agau
17. 3 VYpasuenue ['envdanna - JleBurana — YcTHbIi onpoc,
MapueHko Pemenne 3anau
18. 2 WuTerpupoBanue MeTo oM 00paTHOM 3aaun | YCTHBIH ompoc,
paccesinus ypaBHeHus1 Kopresera - ne Bpusa Pemenue 3agau

Hroro: 50

CTpyKTypa H coiep:KaHHe TeOPeTHIECKOii, MPaAaKTHYEeCKO YaCTH Kypca,

HUKP u CPC
Tabn. 4
Bunbr yaebHoit paboThl,
Ne Pasznen BKJIFOYAsl caMOCTOsITENbHYIO | JIuTepar
n/m JUCHUTLITAHBI paboTy MarucTpaHToOB U ypa
TPYJIOEMKOCTH (B Yacax)
Jlek. |IIp. |JIa6. |[UKP |[CPC
1. | Tema 1. MaTtpuyHble MHOTOUJICHHbBIE 2 3 6 |14
ypaBHEHHUS
3ansrue 1. YpaBuenue AX — XB = 6. -2 2 1-4
Jaca
2. | 3ansrue 2. [lepecTaHOBOUHBIE MATPHUIIBI 2 3 6 |14
3. | Tema 2. KBagpaTHbIil KOpEeHb U3 MATPUIIBI 2 4 6 |14
3ansaTue 3. PenieHre HEMMHENHOTO 2 3 1-4
OJTHOPOJTHOTO YpaBHEHUS
4. | 3anatue 4. CkansipHoe ypaBHCHHE. 2 6 |14
[TonMHOMHAJIBHOE YPaBHEHHE
5. | Tema 3. JIuneitnsie auddepeHaibHbe 2 4 6 |14
ypaBHEHHUSI




3ausiTue 5. YpaBHEHHUE C )KOPIAaHOBOU 2 3 1-4
MaTpULIEeH
6. | 3ansTuHe 6. YpaBHEHHE C OCOOCHHOU 2 6 |14
MaTpULIEeH
7. | Tema 4. Marpuunoe auddepeHnnanabHoe 4 7 |14
ypaBHeHUE Pukkatn
3aunsitue 7. OqHOPOIHOE YpaBHEHUE 2 4 1-4
8. | 3ansitue 8. HeogHopoaHOoe ypaBHEHHE 2 6 1-4
9. | Tema 5. YpaBuenue Pukkatu B MmeTo1e 3 7 1-4
POTOHKH
3austue 9. YacTHOe perieHue HEOJHOPOIHOTO 4 1-4
YpaBHCHHUSI
10. | 3ansaTue 10. opmyna Kommu 7 |14
11. | Tema 6. YpaBHenus Pukkatu B Teopun 4 6 |14
yIpaBlIeHUs
3ansartue 11. Ypasuenue bepuymn 2 3 1-4
12. | 3ansaTue 12. [IpocTeiimue cBoiicTBa 2 4 7 |14
ypaBHEHHUSI
13. | 3ansTHe 13. YpaBHEHUS C TOCTOSHHBIMA 2 4 6 |14
ko3¢ duLreHTaMu
3anstue 14. CyniecTBOBaHUS PELICHUS 2 1-4
14. | 3anaTue 15. KpaeBas 3aja4a /151 CKaJISIPHOTO 2 6 1-4
muddepenmanbHoro ypasuenus. Kpaepast
3a/1a4a Jjisl BEKTOPHOTO JudPepeHITuaibHOTO
ypaBHEHHSI
NTOI'O:
nek-12
npak-30
NKP-50
CPC-88

YUEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJIBHOM
PABOTBI OBYUYAIOIIIUXCA

Y4eOHO-METOAUYECKOE obecrieueHue

CaMOCTOSITEIIbHOM paboTHI

oOyvaronxcsi mo guciiimae  «CrnenuanbHbii  Kypce  auddepeHmanbHbIX

ypaBHEHUI» BKIIIOYAET B ceOsi:

1. mmaH-TpaduK BHITIONHEHHS CAMOCTOSTEIIBHON pa0OThl M0 JUCIMIUIMHE, B TOM
YHCIIe HOPMBI BPEMEHH Ha BBITIOTHEHHE 10 KKIOMY 3a/IaHHIO;

2. XapaKTepUCTHKA 3aJaHUM JUIl CaMOCTOSTEIbHOM pPabOThl OOyYaroIUXCs |
METOUYECKIE PEKOMEH/IAINH TI0 UX BBITTOJIHEHUIO;

3. TpeOOBaHUS K  MPEJCTABJICHUIO

CaMOCTOSITEJIbHOM pa6OTBI;

o(pOpMIIEHUIO  PE3YJIbTATOB




KPUTEPUH OIICHKH BBIIOJIHEHUS CAMOCTOSTENbHOM pabOThI.

4.1. [lnan-rpaduk BbHINOJHEHUS CAMOCTOSAITEILHOI PadoThI MO

JUCHHUIIJINHE
Tabm. 5.
No O0Bem Tema camoctositensHOl | DopMa U BUA ®dopma
/0 | CAaMOCTOSTEIbHOM paboThI CaMOCTOSITENIbHON KOHTPOJIS
paboTHI B yacax paboThl
1. 4 [Ipocreitume pemenus Bomnpocs! 1o Teme VYerHbii
ypaBHeHus sin-I'opaona | 3amgauun ompoc,
U TOIIOJIOTUYECKUI Pewenne
COJIUTOH 3az1a4
2. 4 Henunelinoe ypaBHeHune | Bompocsl o Teme VYerHbii
IIEpEeHOCca U ypaBHEHUE 3anaqu orpoc,
broprepca Pewenne
3az1a4
3. 4 Mopenp XeHoHa — Bompocs o Teme VYcerHbIi
Xeineca. Cucrema 3agaun OIIpoc,
Jlopenua Pemenue
3az1a4
4, 4 Merton IlenneBe nis Bomnpocsl 1o Teme YcerHBIN
aHaJn3a 3anaqu orpoc,
Qg depeHIraTbHbIX Pemenue
ypaBHEHUH 3a71a4
S. 4 TpancuenneHTHas Bomnpocs o Teme VYcerHbii
3aBUCHUMOCTb PELICHUM 3anaqu orpoc,
IIEPBOr0 YpaBHEHUS Pemenne
ITennese 3a71a4
6. 4 HenpusogumocTs Bomnpocsl 1o Teme VYcTHEBIN
ypaBHeHul Ilennese 3anaqu o1Ipoc,
Pemenne
3a1a4y
7. 4 IIpeobOpazoBanus Bonpocer o teme YcTHbIl
baxnynna nnig pemenuit | 3agauu orpoc,
BTOPOT'O ypaBHEHUS Pemenue
Ilennese 3a/1a4
8. 4 Panmonanbubeie u Bomnpocsl 1o Teme YcTHBIN
CIIELIMAIbHBIE PEIICHUS 3agaun ompoc,
BTOPOT'O ypaBHEHHUS. Pemenune
JluckpeTHble ypaBHEHHUS 3a71a4
Ilennese
9. 4 Merton Baiica - Tabopa - | Bonpocsl o Teme YcTHbIN
Kapneseiins nns ananuza | 3agaun orpoc,
HEJIMHENHBIX YPaBHEHUN Pemenne
3a/1a4
10. 4 [lennese-ananus Bonpocsr o reme YcTHbil
ypaBHeHus broprepca 3anauu orpoc,
metonoM BTK Pemenne
3a1a4
11. 4 AHanu3 ypaBHEHUs Bonpocs! o Teme YcTHBIN

8




Kopregera - ne Bpuza 3agaumn ompoc,
Pewenne
3az1a4y
12. ITocTpoenune napel Jlakca | Borpocsl o Teme VYerHbii
JUIsl ypaBHEHHUS 3anaqu o1poc,
Kopresera - e Bpusa Pewenne
metonoM BTK 3a71a4
13. AHnanus Bonpocel o Teme YcTHbil
MOJIU(UIPOBAHHOTO 3anaqu o1poc,
ypaBHenus Kopresera - Pewenne
ne Bpuza 3a71a4
14. VYceuennsle pasnoxkenus, | Bormpocsl o reme VYerHbii
KaK 0TOOpa)keHus 3anaqu orpoc,
peLICHUI HENMHENHBIX Pewenne
ypaBHEHUH 3a71a4
15. WNHBapuanTHBIN Bompocs o Teme VYcerHbii
IICHJIEBE-aHAJIN3. 3anaqu orpoc,
[Ipumenenue Pewenne
VHBAapUaHTHOIO 3az1a4y
IICHJIEBE-aHAIN3a IS
HaxoxaeHus nap Jlakca
16. TouHble pemeHus Bompocs! o Teme VYcerHbii
HEJIMHEWHOT0 ypaBHEHUs | 3ajauu orpoc,
IIATOTO MOPSAKA IS Pewenne
OINMCAHHUs BOJIH HA BOJIE 3az1a4
17. Pewmenns ypaBHenus Bompocs! o Teme VYcerHbii
Kopresera - ne Bpusa 3anaqu orpoc,
IITOrO IIOPSAAKA B Pemenne
NepEeMEHHBIX Oerymien 3a1a4y
BOJIHBI
18. TouHble pemeHns Bompocs o Teme VYcrHbII
Mozenu XeHOHa — 3anaqu orpoc,
Xenneca Pemenne
3a1a4
19. Meron Hax0XAeHUA Bomnpocs o Teme VYcrHbII
palMOHaIbHBIX pEUICHUH | 3ajaun orpoc,
HEKOTOPBIX TOYHO Pemenne
pelIaeMbIX HETMHEWHBIX 3a1a4y
YpaBHEHUI
20. Panmonanbueie u Bomnpocsl 1o Teme YcTHBIN
CIIeIIMAIbHBIE PEIICHUS 3agaun onpoc,
BBICILIMX aHAJIOTOB Pewenne
ypaBHeHul [lennese 3a7a4
21. Pewrenue ypaBHeHUS Bormpocsl o Teme YcrHbii
Kopregera - ne Bpuza B | 3agaun ompoc,
ciaydae Pewenne
0e30TpakaTeIbHbIX 3a/1a4
IIOTEHIIMAJIOB
22. Omneparop Xupotsl 1 ero | Bompocsl no Teme YcTHbil
CBOMCTBA 3anauu onpoc,
Pemenne




3a1a4

Hroro: 88

4.2. XapaKkTepucTHKAa 3aJaHMii /151 CAMOCTOSITEJILHOM padoThI
00yJAIOIIMXCSl 1 METOIHYECKHE PEKOMEHIAIMH 10 UX BbINOJIHEHHIO

[IpencraBieHHble TEMBI JUIsl  CaMOCTOSITEIbHOM  pabOThl  MarucTpoB
OXBAaTBIBAIOT OCHOBHBIE pa3fenbl Kypca «CrnennanbHblil Kypc 1u(epeHInanbHbIX
YpaBHEHUI» U MpeAHA3HAYEHbI I OCBOCHHSI TEOPETUYECKOIO M MPAKTUYECKOTO
MaTepHuaa o JTaHHOMY Kypcy. BhIMOIHEHUS yKa3aHHBIX CAMOCTOSITEIbHBIX padoT
OyzeT crocoOCTBOBATh B MOBBIIIEHUN MaTEMaTHUYECKON KyIbTYphl 00ydaronuxcs,
KOTOpPO€ BBIPAXKAETCA B JIOTMYECKOM MBIIUICHUU W TMPUHATHH PALMOHAIBHOTO
pelIeHus B 3a/1a4ax NpoeCcCUOHAIBHON eI TENbHOCTH.

JUis BBIMIOJIHEHUSI CaMOCTOSITENIBbHBIX pabOT CJIenyeT, MpPeaBApPUTEIBHO,
IIOBTOPUTh TEOPETUYECKUM MaTepruall IO COOTBETCTBYIOUIEH TeME. 3aTeM,
O3HAKOMHUTBHCSI C METOAMYECKUMHU NMOCOOUSMHU (HEKOTOpBIE M3 HUX MPUBEICHBI B
CIUCKE JINTEpPaTyphl JAHHOW paboyell MporpaMMel), MOCBSIIEHHBIX B MOAPOOHOM
pELIeHUH 337a4, & TOTOM MPUCTYINHUThH K BBIIOJHEHUIO CAMOCTOSTEIbHON paOOTHI.

4.3. TpeOoBaHMS K PeACTABJICHHUIO U 0()OPMIICHUIO Pe3yIbTAaTOB
CaMOCTOAATEIbHOI PadOThI

CamocrosiTenbHast paboTa MPUBOAUTCS B MUCBMEHHON (hopMe B OTAEIIbHOMN
TETpaAu B KIETOYKY [JIsi CaMOCTOSATENbHbIX pabor. Ha TuTynpHOM InHcTe
yKa3blBaeTCcsl Ha3BaHWe wu3ydaeMod aucuumuinabl, OO wmarucrtpa, Kypc H
HampaBieHue oOydeHus. Bce pemieHus 3amad sl CaMOCTOSITENIBHON pPabOTHhI
JIOJDKHBI OBITH aKKypaTHO W MOJAPOOHO pacnucaHbl. B 3amauax, riae HE00X0IUMO
r€OMETPUYECKUE WIUTIOCTPAIIMU 00s3aTeIbHO BBIMOJHACTCS 4YepTeX. PHUCYHKH
HEO0OXOIMMO pUCOBATh C UCMHOJIb30BaHUEM KapaHjama. [Tpu aTom He gomyckaercs
3a4epKUBAHUE WM 3aMa3bIBAaHUE COAECPKAHUS CAMOCTOSITEILHONW paboThl B CiIydae
omuOOK. BrIMOMHEHHBIE CaMOCTOSTENIbHBIE PA0OThI CHAIOTCA Ha MPOBEPKY
MPEIOJIaBaTENII0 B CTPOrO OrOBOPEHHBIE MPENOAABaTEIsIM CpOKU. B mpoTuBHOM
Clydyae NpErnojaBaTellb B MPAaBE HE MPUHSATH BBITOJIHEHHYIO CAMOCTOSITEIIbHYIO
pabory. Ecnu mocie mpoBepke CaMOCTOATENbHON paldoThl IMPernoiaBaTesieM
3aMEUeHbl OMIMOKKM M HETOYHOCTH, TO TETPajb BO3BpAIIacT MArucCTPaHTy MJis
ucrpaBiieHUs 3amedyaHud. Cpok i1 HCOpaBICHUS  3aMEUaHHM  TakxkKe
OTOBapUBAETCA MPENOAABATEIEM.

CamocrosiTennbHasi paboTa, BBITIOJIHEHHAss CO BCEMHU YKa3aHHBIMH BBIIIIE
TpeOOBaHUSIMU, OYJIET CUUTATHCS TPHUHSATOM, U CO CTOPOHBI MpenojaBaTess, B
KOHIIE BBITIOJIHEHHOM paOOoThl, PUKCUPYETCS 1aTa MPUHSTHUS U MTOINCH.

B cnyudae mnepenosiHeHUs TeTpaau [JIsi CaMOCTOSATEIbHOM paboThl OHa
claeTcsl MpernogaBaTeito JUisl XpaHeHusd Ha kadeIpe U 3aBOJUTCS HOBasl TETPAb.
Terpanu 1O CcaMOCTOSITENIbHOM paboTe B KOHILE H3YyYEeHHs] Kypca CHArOTCs
MpernoJIaBaTesto JjIsl XpaHeHus: Ha Kadepe.
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4.4. Kputepynu o1leHKH BBINIOJHEHUS CAMOCTOATEIbHOI PadoThI

KpurepusiMu 11t OIEHKH CaMOCTOSITEIBHOM PaO0ThI MOTYT CITY>KHTh:
— TOYHOCTh OTBETA HAa MIOCTABJIICHHBIA BOIIPOC;
— (QopMynHpoBKa 1eliel 1 3a/1a4 padoThl;
— packpeiTHE (OMpeNeTeHrUe) paccMaTpuBaEeMOro TMOHATHUS (ONpeaeeHus,
po0JieMbl, TEPMHUHA);
— YETKOCTb CTPYKTYpPhI paOOTHI;
— CaMOCTOSITEIBHOCTb, JOTUYHOCTD U3JI0KEHUS;
— HaJINYUE BBIBOJIOB, CACIAHHBIX CAMOCTOSATEIBHO.

OtrMmerka «5». Pabora BbIMOMHEHA B MOJHOM O0BEME C COONIOJACHHUEM
HEOOXOMMON TOCIEeI0BATENBHOCTH. MarucTpanTsl pabOTal0T MOJHOCTHIO CaMo-
CTOSITEJIBHO: MOAOUPAOT HEOOXOAMMBIE ISl MPOBEICHUS MPAKTUYECKOW PabOThI
TEOPETUYECKHE 3HAHMsI, NMPAKTUUECKHUE YMEHUs U HaBblku Pabora odopmisiercs
aKKypaTHO, B HanboJiee ONTUMaIbHOM AJis (UKCalUU pe3yabTaToB (hopMme.

OtrMmetka «4». [IpakTHueckas WM camMOCTOATENIbHas pabOTa BBIMOIHSETCA
MarucTpaHTaMU B IOJIHOM 00bEME M CaMOCTOSTENbHO. J[OIyCKatoTCsl OTKIOHEHUS
OT HEOOXOAMMON TOCIEIOBATEIbHOCTH BBINOJHEHUS, HE BIMSIOINIME Ha
IPAaBWIBHOCTh KOHEUHOTO pe3yjbTaTa (IIepecTaHOBKa IMYHKTOB THUIIOBOTO IUIaHA
IpU XapaKTEPUCTUKE OTICIBbHBIX TEPPUTOPUN WM CTPaH U T.O.). MarucTpaHThl
UCITIOJIb3YIOT YKa3aHHbBIE MMPENOAaBaTEIeM UICTOYHUKY 3HAHUN, BKJIKOYAsi CTPAHUILIBI
atiaca, TaONMIBl W3 MNPUIIOKEHHS K Y4€OHHKY, CTPaHUIbl U3 CTATUCTHYECKUX
cOopHUKOB. PaboTa moka3blBa€T 3HAHHME YYalIUXCS OCHOBHOTO TEOPETHYECKOTO
MaTepuana U OBJAJCHUE YMEHUSAMH, HEOOXOAMMBIMU MJII CaMOCTOATEIbHOTO
BBINIOJIHEHUS Pab0Thl. MOTyT OBITh HETOUYHOCTH M HEOPEKHOCTH B O(POpMIICHUU
pe3yabTaToOB pabOTHI.

Ormerka «3». Ilpaktuueckas paboTa BBIIOJHSETCS U OQopMIsIeTcs
MarucTpaHTaMM MpHU MOMOIIM MPENoAaBaTesss UM XOPOUIO MOATOTOBICHHBIMU U
y’K€ BBIIOJHUBUIMX Ha «OTJIIMYHO» JaHHyK paboTy Marucrpantamu. Ha
BBITNIOJIHEHHE PabOThl 3aTpauMBaeTCs MHOTO BPEMEHH (MOKHO J1aTh BO3MOXXHOCTh
nofenarb paboTy noma). Yuamuecs NMOKa3bIBalOT 3HAHHUS TEOPETUYECKOro MaTe-
pualia, HO UCTIBITHIBAIOT 3aTPyAHEHHUE IPU CAMOCTOSATEIBHOM padoTe.

OTMeTKa «2)» BBICTABIISIETCS B TOM CiIydae, KOTJa MaruCTPaHThl HE MOJTr0-
TOBJIEHBI K BBIIOJIHEHUIO 3TON paboThl. [lomydyeHHble pe3ynabTaThl HE MO3BOJISIOT
c/ieNlaTh MPAaBUIIbHBIX BBIBOJOB M MOJHOCTBIO PACXOASTCS C MOCTaBICHHOM IIEJbIO.
[Toka3piBaeTcsi MJIOXO€ 3HAHME TEOPETUYECKOr0 MaTepualla M OTCYTCTBHUE
HEOOXOAMMBIX yMEHHI. PyKOBOJCTBO M MOMOIb CO CTOPOHBI MpEnojaBareiis u
XOpOIIO TOATOTOBIEHHBIX MAarvuCTpaHTOB HEI(PPEKTUBHBI MO MPHUUMHE IIIOXOU
MOJITOTOBKH.

5. CHUCOK YYEBHOM JINTEPATYPbI U THO®OPMAIIMOHHO-ME-
TOANYECKOE OBECIIEYHEHUME JUCIUIIJIMHBI

OcHoBHas JquTEpaTypa:

11



. MyparoBa, T. B. [uddepeHunanbHbie ypaBHEHUS : Y4YE€OHHK U
npakTukym s By3oB / T. B. MyparoBa. — MockBa : U3marenbcTBo
FOpaiit, 2023. — 524 c. — (Bwsicuiee oOpa3zoBanue). — ISBN 978-5-534-
19174-5. — Texkct : snekrpoHHbI // OOpa3zoBarenbHas MiaaTdopma
FOpaiit [catit]. — URL.: https://urait.ru/bcode/556093

. 3aiiue, B. ®. OOblkHOBeHHbIE AH(p(depeHInaIbHbIle YpaBHEHUS B 2 4.
Yacte 1 : cnpaBounuk amst By3os / B. @. 3aiiues, A. . [lonaaun. — 2-e
u31., uchp. u gon. — Mocksa : U3natensctBo FOpaiit, 2023. — 385 c. —
(Breiciiee obpazoBanme). — ISBN 978-5-534-02685-6. — Tekcr :
anekTpoHHbldd // OOpazoBarenvHasa miaatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/537987

. AGnoBunr M., Curyp X. ConTuTOHBI U METOJT OOpaTHOM 3a/layu pPacCesHHUs,
M.: Mup, 1987, 480 c.

.Amnep B.O., Illabdar A.b., SAmwmioB P.M. CummerpuiiHbli TOAXOJ K
npoOjeMe UHTEerpupyeMocTu. TeopeTruueckas U MaTeMaTuyeckas (pusuka,
2000, T. 125, BBIII. 6, C. 355-427.

5. AitHe D.JI. OObikHOBeHHBIE AU (epeHIIabHbIE YPAaBHEHHUS. XapbKOB:
['HTIY, 1939, 70 c.

6. l'ony6eB B.B. Jleknuu mo anamutuueckoil teopun AuddepeHInanbHbIX
ypaBaenuii. M.-JI.: TUTTJL, 1941, 400 c.

JlonosHUTE ILHAS JIUTEpaTypa:

1. I'pomak B.U., JlykameBuy H.A. AHanuThueckue CBOICTBA pEIICHUIN
ypaBHeHui [lenneBe. Munck: YHusepcurerckoe, 1990.

2. JlaamnoB FO.A. Jlekuuu o HenmHelHoW nuHamuke. M.: [loctmapker,
2001, 184 c.

3. Epyrun H.II. Kuura jans 49reHus 1o  o0mieMy — Kypey
mupdepeHanbHbIX ypaBHeHUu. MuHck: Hayka u Texnuka, 1979, 664
C.

4. Kamke D., CnpaBoyHUK 10 OOBIKHOBEHHBIM AU depeHInaIbHbIM
ypaBHenusiM. M., Hayka, 1971, 576 c.

1. UHTEepHeT-pecypchl:
1. https://urait.ru
2. http://math4school.ru
3. http://webmath.ru.

4. http://www-formula.ru/index.php
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DJIEKTPOHHO-0U0JINOTEYHbIE CUCTEMbI

1. 9bC «U3narensctBo Jlaub» [DIEKTPOHHBIM pecypc]: 3IeKTpOHHAas
oubnuoteunas cuctema / OO0 «M3natenscTBo Jlanby. — Pexkum goctyna
https://e.lanbook.com/;

2. OBC «DnexTpoHHas OuGmuoTeuHas cucrema IOPAWTY» [DieKTpOHHBII
pecypc]: anekrpoHHass OubnumoreuHas cucrema / OO0 «neKTpoHHOE
m3aareabetBo FOPAUTY. — Pexum nocryma https://biblio-online.ru/.

Hepequb JIMIHECH3UOHHOI'O MPOIrPpaMMHOI0 o0ecreyeHus

|

. MS Office;
2. Power Point

6. METOANYECKHUE YKA3AHUSA 11O OCBOEHUIO
JAACHUITINHBI

JIyist mOHUMaHUST MaTepualla U Ka4eCTBEHHOI'O €ro YCBOCHUSI PEKOMEHIYETCS
CJIEYIOIIAst MOCIIEI0BATEIbHOCTD JEUCTBUN:

1. B Teuenue Henenu BeIOpaTh BpeMs JIsl pabOThI ¢ IUTEPATYPOM 1O BBICIIEH
Y AJICMEHTApHOM MaTeMaTHKe.

2. Ilpm mDOATOTOBKE K MPAKTHYECKUM 3aHSATUSIM CICAYIOIIEro JIHS,
HEOOXOAMMO CHauaja MPOYUTATh OCHOBHBIC IIOHATUS M TEOPEMBI IO TEMe
JoMalliHero 3aaanust. [Ipyu BBIMONHEHUN YIPAXHEHUS WJIK 3a7a4d HY>KHO CHavaja
MOHATh, 4YTO TpeOyeTcs B 3ajjaye, KaKOM TEOPETHUYCCKUH MaTepHall HY>KHO
UCII0JIb30BaTh, HAMETUTH IIJIaH pelieHus 3a1aun. Eciiu 3To He Jano pe3yiabTaToB, U
Bbl cnenanu 3amady «mo oOpasily» ayJuTOpPHOW 3aJaud, WU U3 METOJIUYECKOIro
nocoOusi, HY)XHO TMOCJ€ pEIICHUsS TaKoW 3agauv OoO0AyMaThb XOJ peUIeHUs U
MONpPOOOBATh PEIIUTh AHAJIOTUYHYIO 33]1a4y CAMOCTOSITENIBHO.

Pexomenayercs uCHosib30BaTh TEKCT JEKUMM TpernojaBaresisi (€cid OH
UMEETCs), TOJIb30BAaThCA  PEKOMEHAAIMSIMU [0  W3YYEHUIO  JUCIUIUIMHBL
HCITONIB30BaTh JIMTEPATYPY, PEKOMEHIYEMYIO COCTABUTEISMHU JaHHOM pabdodei
IIPOrpaMMBbI; HCTIOJIb30BaTh BOIPOCHI K 3a4ETy, KOHTPOJIbHBIE pa0OTHI.

Ilepen pabGoToifi ¢ Hay4YHBIMM MCTOYHHUKAMH MArMCTPaHTy CIIEIyeT
Oo0paTUTbCSI K OCHOBHOW Y4eOHOW JuTeparype — YYeOHBIM MOCOOUAM U
XpecToMaTusiM. JTO TO3BOJUT €My CQPOpPMUPOBATH O0OIIee TMPEACTABICHUE O
CYILIECTBE MHTEPECYIOLIETO BOIPOCA.

CuctemMHbIid MOAXOJ K W3YYEHHUIO MpEAMETa MPEeyCMAaTPUBAET HE TOJBKO
THIATEIPHOE UTEHUE CIEHHAIBHOW JUTEpaTyphl, HO U OOpalleHue K JOMOJ-
HUTEJIBHBIM MCTOYHUKAM — CIPAaBOYHUKAM, OSHIUKIONEIUSM, CJIOBapsSM. OTHU
HMCTOYHHUKHU — BAXKHOE TOJCTIOPhE B caMocTosATeIbHON padbore maructpanta (CPC u
HUPC), mnockonbKy TJIyOOKO€ H3y4€HHME HWMEHHO HX IIO3BOJUT MAarucCTpaHTy
YBEPEHHO «pPACHO3HaBaTh», & 3aT€M CAMOCTOSITEJILHO OINEPUPOBATH HAYYHBIMHU
KaTerOpusiMU ¥ TIOHATUSIMH, CIIEJIOBATEIbHO — OCBOWTH HOBEHIIYI0 HAy4YHYIO
TEPMHUHOJIOTHIO. Takoro poga paboTra ¢ JUTEpaTypoil OOECreunBaeT pPEIICHHE
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MaruCTpaHTomM MMOCTaBJICHHOM nepea HUM 3agavun (HOI[FOTOBI(a K HPaKTUICCKOMY
3aHATHIO, BBIIIOJTHCHUC CaMOCTOSTEIIbHOM pa6OTI>I u T.I[.).

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHbI

[Ipu mpoBeneHuH 3aHATUNH 10 JaucuuIuidHEe «CHenuanbHBIA — KypC
mudepeHnanbHbIX YpaBHEHUI» UCHOIB3YETCS MYJIbTUMEIUHHOE 000pYyI0BaHHE
ayJIUTOpH ecTecTBeHHOHAay4dHOTo (pakysbprera No 205, 211, a TakKe UCIONB3YIOTCS
NperojaBaTeieM HariasAHO-WLUIIOCTPAlMOHHbIE (B TOM 4HCIE pa3faTOYHbIC)
MaTepHrabl.

B VhuBepcutere co3laHbl CHELMATIBHBIE YCIOBUS OOYYAIOIIMXCS C
OTpaHMYEHHBIMH BO3MOXKHOCTSIMH 37I0OPOBbSI - CHEUUAIbHBIE YYEOHHKH, ydeOHBbIC
nocoOHsi M UJAKTUYECKHE MAaTepHalibl, CIEUUAIbHbIE TEXHUYECKHUE CPEICTBA
Oo0y4eHUs] KOJUIEKTMBHOIO W WHJWBHUIYaJbHOTO IIOJIb30BAaHUS, IMPEAOCTABICHUE
YCIYyT acCCHCTEHTa (ITOMOLIHHMKA), OKAa3bIBAIOUIET0 OOYYAIOIIMMCA HEOOXOIUMYIO
TEXHUYECKYI0  IOMOIb, TMPOBEJACHWE TPYNNOBBIX W  HHIUBUIYaJbHBIX
KOPPEKIMOHHBIX 3aHATHM, oOecrieueHre JOCTyIa B 3[aHHs OpraHu3aluil U Jpyrue
ycloBUA, 0€3 KOTOPBIX HEBO3MOXKHO WM 3aTPyAHEHO OCBOCHHUE JUCLUIUIMHBI
00YyYaroIMMUCS ¢ OTPaHUYEHHBIMH BO3MOYKHOCTSIMU 3/I0POBBSL.

OoOyuaroummMcest C OrpaHUYEHHBIMU BO3MOXHOCTSIMA ~ 3710pPOBBSI
NPEAOCTABIISIOTCS OECIUIaTHO CIEIUATIbHbIE YUEOHUKH U y4eOHbIE MOCOOMs, MHas
yueOHasi JInTepaTypa, a Takke 00ecIIeqrBaeTCsI:

HaJIM4Me aJbTEPHATUBHON BEPCUM O(PULMAIBLHOTO CaliTa OpraHM3allii B CETU
"UntepHet" 1y1s1 cabOBUISIINX;

MPUCYTCTBUE ACCHUCTEHTA, OKAa3bIBAIOIIETO OOydaromeMycs HeoOXOIUMYIO
TIOMOIII;

o0ecriedeHre BBITYCKa ANbTEPHATHBHBIX ()OPMATOB TMEYATHBIX MAaTEPHUATIOB
(kpynHbIA WPpUPT WK ayauodaiiisl);

BO3MOXXHOCTh O€CHPEIATCTBEHHOIO JOCTyNa OOYyYaroIIUXCcsi B Y4yeOHbIE
MIOMEIICHUS], CTOJIOBbIE, TyaJeTHbIE M JIPyrve MOMEIIEHUS] OpraHu3alliu, a TaKxke
npeObIBaHUsSI B YKa3aHHBIX [OMELICHUAX (HaJMuuMe 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: 3awem |l cemecmp, komopwiit nposooumcs
8 ycmHou ghopme.

CooOepoicanue mexkyweeo KOHMPOJS, NPOMENCYMOUHOU —ammecmayull,
UMo208020  KOHMPOJISL — pACKPbIBAIOMC 8  (OHOe  OYEHOUHBIX — CPeOCms,
NPeOHA3HAYEeHHbIX OJisl NPOBEPKU COOMBEMCMBUSL YPOBHA NOO20MOBKU N0
oucyuniaune mpebosanusim @IOC BO.
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@OC no oOucyuniume ABNAEMCA JOSUHECKUM NPOOOINCEHUEM pabouell
npozpammul yuedorou oucyuniunsvi. ®OC no oucyuniune npuiazaemcs.

15



