[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHdopmaumsa o Bnagenbue:

®K1O: Canpos 3aypbek AcnaHbekoBmy

[lomkHocTb: Pektap

[lara noanmdanms: 02,0488 / MHUHUCTEPCTBO HAYKHU U BBICHIET'O OBPA3OBAHUSA
YHuKanbHbIA nporpag / bl POCCHUUCKOU OEJEPAIIUN

2e8339f3cape6ash 1f0ab  depepanbHOE rocynapcTBeHHOE GI0IKETHOE 0OPA30BATENLHOE

YUpPEKIECHUE BBICIIETO 00pa30BaHMS
«YedyeHCKH rOCy JTapCTBEHHBIN YHUBEPCUTET UMEHHU
Axmara Aoaynxamugosuda Kagsipoay

MNPOI'PAMMA
BCTYIIUTECJIbHOI'O MCIIBITAHUA 110 HAITPABJICHHUIO ITOJATOTOBKH MAaruCTpaTryphbl

01.04.01. «<MaTemMaTuka»

['po3Hsiii, 2026



YpaBHeHuss B YACTHbBIX NPOM3BOAHBIX. OOImME  NPUHLMIIBI
KJIacCU(pUKalMU ypaBHEHUH B 4acTHbIX mnpou3BoaHbix (YpUIl), ocHoBHBIE
knaccbl YpUIl m mOCTaHOBKH OCHOBHBIX KpPAaeBBIX 3aJad JJs HUX, YCIOBUS
CYLIECTBOBAHUS M E€OUHCTBEHHOCTH WX PEIICHUI, CBOWCTBA PEIICHUM;
XapakTepucTUYecKass W CBOOOJHAs  IMOBEPXHOCTH, PACHPOCTPAHEHHE
0COOEHHOCTEN; MAaTEMAaTUYECKUE MOJIENIN PEAIBHBIX MTPOLECCOB, ONMUCHIBAEMBIX
nuddepeHnnaIbHBIMU YPABHECHUSIMH; OCHOBBI TEOPHUH 000OIIECHHBIX (PYHKIIHUH,
npoctpancTBa CoboJsieBa, TEOPEMBI BJIOKEHUS M O cienax; GyHIaMeHTaJIbHbIC
pelIeHUs] HEKOTOPbIX KJIACCHMUECKUX JuddepeHuranbHbIX  ONEepaTOpOB;
dbopmynbr [lanmambepa, Ilyaccona, Kupxropda pemenus 3amaunm Komm s
BOJIHOBOTO  YpaBHEHHsS,  aHaJOrM4yHble  (Qopmynbl sl  ypaBHEHUS
TEeIIONPOBOAHOCTH, ¢yHKuus [puna g 3amaun  Jupuxsie; cBoHCTBa
FapMOHUYECKUX (PYHKIUMA.

JAuddepenunanbHble ypaBHeHus. YpaBHeHus bepnyium, Jlarpanxa,
Knepo, Puxkkatu; MeToAbl  MOHWXKEHUS  MOpsSAKa  OOBIKHOBEHHBIX
nuddepeHnnaIbHbIX YpaBHEHUH; (QyHIaMEHTaJbHAsT CHUCTEMa pEeIICHUM,
BpoHCKHaH, ¢opmyna JluyBumnsa-OcTtporpaackoro, METOJ  BapHaluu
MOCTOSIHHBIX; YCTOMYMBOCTh 1O JlsnyHoBy, ¢ynkuus JlsnyHoBa, (azoBbie
TpaeKkTopuu, GOKyC, CeIJ0, y3el, NpeaeiabHblid UK, GyHkuus ['punHa, 3agaya
Itypma-JInyBuiis.

Teopuss omeparopoB. CBolicTBAa  HENPEPHIBHBIX  OTOOpaxeHUI
TOIOJIOTUYECKUX MPOCTPAHCTB, KOMIIAKThI; OCHOBHBIE MOHSITHS METPUUYECKUX,
HOPMUPOBAHHBIX, THJIILOEPTOBBIX MPOCTPAHCTB; MPOU3BOJIHAS 110 BEKTOPY, 1 -5
Bapuauusi, npousBogHas no  Dpemie; NOpeACTaBICHUE  JIMHEWHOTO
OTPAaHUYECHHOTO (YHKIMOHAJIa B THUIBOEPTOBOM MPOCTPAHCTBE; 3JIEMEHTHI
TEOPUH OPTOTOHAJIBHBIX CUCTEM U PANOB Dypbe; OCHOBHBIE KJIACCHl MHOKECTB,
UCIIOJIb3yeMble B TEOPUU MEpBI; MPOJOJLDKEHHE Mephl, Teopema Kapareomopw,

criocoObI 3a/1anus Mep Ha (R",B(R")), u3mepumbie GyHKIMM, nHTETpan Jledera,

MMpoCTPpaHCTBa Lp (X,u): OCHOBHBIE HCPaBCHCTBA, COIPAKCHHBIC IIPOCTPAHCTBA,

CBCPTKA U YCPECAHCHHUC, TCOPCMBI BJIOKCHUA U KOMIIAKTHOCTH.



YpaBHenusi matematudeckoi puzuku. opmyna Teinopa mis GpyHKIUM
MHOTHX TMEPEMEHHBIX; TEOPEMbl O HESIBHOM (yHKIMHU, 00 oOpaTHOU (PyHKIUU;
dbyHKIIMOHANBbHAS (HE)3aBUCUMOCTh (DYHKIIMI, paBHOMEpHass CXOAUMOCTb U
OCHOBHBIE OIepaluu HaJ| cemercTBaMu GyHKIMN; GyHKIIMOHAIbHBIC psbl, R-, C-
muddepenupyemocts, ycnoBus Komm-Pumana, ananutuueckue GyHKIUA U UX
cBoiicTBa, Teopema Komm u ee 0000menus, BorueTsl, pan Jlopana; uHTErpas
Pumana wu kputepuii JleGera ero CymecTBOBaHHUS, KpPHUBOJIUHCHHBIE W
MOBEPXHOCTHBIE MHTETpaibl, hopmydsl ['puna, ['aycca-Octporpanckoro, CTokca;
AJIIEMEHTHI BEKTOPHOI'O aHAJIN3a U TEOPHH I0JIsI; KPUBOJMHEWHBIE KOOPINHATHI HA
MOBEPXHOCTH, KBaJpaTUYHbIe (OPMbI MMOBEPXHOCTH; MHTETpaibl (B TOM YHCIE
HECOOCTBEHHbIE KpATHbBIE), 3aBUCSALIME OT I[apaMeTpa; METOJ MHOXHUTEIeH
Jlarpanxa

JIuneiinass aJureOpa. JluHeiiHble OTOOpaK€HHWS W MaTPULBI, PaHT,
WHBApHUAHTBl JIMHEHHBIX OTOOpaXKeHUH (JETEPMUHAHT, CIEN), MPSAMBIE CYMMBI
IPOCTPAHCTB U OTOOPAKEHUU, CTPYKTypa JIMHEHMHOro 0TOOpa)xKeHus, )KOPAaHOBA
HOpMasibHast (opma, COOCTBEHHbIE BEKTOPHI M CHEKTpP JMHEWHOro Oleparopa,
CKaJIsipHbIE MPOM3BENECHUSA, MaTpuia ['pama; mnoiauauHEHbIE onepaTopsl, k-

(GbopMbI; OCHOBHBIE anreOpandeckue CTPYKTYpHI.

KPUTEPUN OUEHMBAHUA

61-75 — «yIOBIETBOPUTEIHLHOY;
76 — 90 «xopouioy;

91-100 — «OTIIMIHOY.
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pecypc]/ AnexceeB A.Jl., Kyapsmos C.H., Paguenxko T.H. — Dnextpow.

TEKCTOBbIE JaHHble. — PocroB-Ha-llony: MWM3marenbctBo FOxHOTO



denepanpbHoro ynmBepcutera, 2009. — 80 c¢. - Pexum goctyna:

https://www.iprbookshop.ru/47167.html «IPRBooks.

Tapacenxko A.B., Eropoa W.I1., I'ymepor B.I'. [uddepennmansupie
YpaBHEHUS! C YAaCTHBIMU MPOU3BOJIHBIMU: Yy4E€OHO-METOJUYECKOE MOCOOHe
[Dnmextponnsiii pecypc]/ Tapacenko A.B., Eroposa WN.I1., I'ymepoB B.I'. —
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[IBapuman, /. YpaBHeHUs MaTeMaTHUYECKOM (DU3UKHU: alIbTE€pPHATUBA U HOBBIE
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[OnexTponnsii  pecypc]/ Ilontpsrun JI.C.— DJNEKTpOH. TEKCTOBbBIC
nanaele.— MkeBck: Perynsippas um xaotuueckas AuHaMmuka, HMHcTuTyT
KOMIIBIOTEpHBIX uccaenoBanu, 2019.— 396 c.— Pexum pocryna:

http://www.iprbookshop.ru/92055.html.— 3BC «IPRbooksy;

Apnonen  B.M.  OObikHOBeHHBIE U pepeHunanbHble  ypaBHEHUS
[DnekTpoHHbIi pecypc]/ ApHonba B.M.— DnekTpoH. TEKCTOBbIE JaHHbIE.—
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TexHu4yeckui  yHusepcuter, 2020.— 64 c.— Pexum pgocryna:
http://www.iprbookshop.ru/98702.html.— 3BC «IPRbooksy;

Psoxckux B.M.  OObikHOBeHHBIE auddepeHnnanbHble  YpaBHEHHUS C
NPUIOKEHUSIMH K 3a/1ayaM MEXaHUKHU, QU3UKU, TEPMOJUHAMUKH U SKOJIOTUU
[DnmekTpoHHBIH pecypc]: yuebnoe nmocooue/ Psokckux B.U., beipmuna A.IL.,
Cunmoperko A.A.— DIJEKTpPOH. TEKCTOBblE JaHHble.— BopoHex:
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2019.— 183 c.— Pexum JOCTYIIA:
http://www.iprbookshop.ru/93327 html.— 3bC «IPRbooks.

bononypuna U.I1. O6sikHOBEHHBIE MU (DHepeHIIMATbHBIE YPAaBHEHUS IEPBOTO
MOpsiIKa B IpUMEpax U NPWIOKEHUSIX [DJIEKTPOHHBIA  pecypc]:
meTonuueckue ykazanus/ bonogypuna WU.I1., [lycakaesa C.T., bnarosucHas
A.H— DnektpoH. TekcTroBble naHHble.— OpeHOypr: OpeHOyprckuii
rocyaapctBeHHbii yHuBepcuter, 9bC ACB, 2014.— 59 c.— Pexum
noctyma: http://www.iprbookshop.ru/51604.html.— 3BC «IPRbooksy;
upMman, M. III. CnekrtpanpHas TeOpUs CAMOCOIPSKEHHBIX ONEPaTOPOB B
ribOEPTOBOM MpOCTpaHcTBe: ydueOHoe mocobue / M. L. bupman, M. 3.
Conomsik. — 2-e usg., ucnp. u gon. — Caunkrt-Iletepoypr: Jlans, 2022. —
464 c. — ISBN 978-5-8114-1076-7. — TekcT: 3neKTpoHHbIH // JlaHb:
AIIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/210518 (mata oOpamenus: 09.02.2023). —
Pexxum nocrymna: 1 aBTopr3. MOJIb30BATENEN. ;
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npocTpancTBe: yueobHoe mocobue / M. JI. 3onorapes, U. A. denopoB. —
Kemepono: KemI'V, 2014. — 116 c. — ISBN 978-5-8353-1679-3. — Tekecr:
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https://e.lanbook.com/book/58320 (nata obpamenus: 09.02.2023). — Pexum
JOCTyIa: JUIsl aBTOPU3. MTOJIb30BATENEM.

Hemroxun, C. A. Jluneiinas anreopa: yuebnoe nocooue / C. A. Hemroxun. —

Psazanb: PI'PTY, 2012 — Yacrte 1: nuHeliHblE NpOCTPaHCTBA, €BKIWIOBBI
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