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OU3NKA

[Indp v HauMeHOBaHUE IPYNIbl HAYYHBIX CIEUATBHOCTEM:
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Tpynoémxocts B 3ET - 4

TpynoémkocTs B yacax - 144

Pazpaboruuk: k.¢.-m.Hayk, goueHT B.E IllepOatpix



Oo0mue moJIoKeHus

PabGouass mnporpamma guctuiuinabsl  [{uddepeHunansupie  ypaBHEHUS U
MaTteMatuyeckass (usuka pazpaboTaHa B COOTBETCTBUU C (eaepabHbIMU
roCyapCTBEHHBIMU TPEOOBAHUSIMH, YTBEP)KICHHBIMH MNpUKazoM MuHuctepcTBa

oOpa3oBaHMsi M HayKHW BbIcIiero obpasoBanusi Poccuiickoit ®enepanmu ot 20
okTsi0pst 2021 1. Ne 951.

1. IEJIA U 3AJAYM YUYEBHOM JUCHUTILIUHBI

eab AMCUUIIMHBI:

— 3aBepuieHUEe (QOPMUPOBAHUS Yy AaCIUPAHTOB COBPEMEHHBIX TEOPETHUYECKHUX
3HaHUM B 00JIaCTMU METOJIOB pEIIeHUs 3ajad MaTeMaTH4eckol (U3uKu,
OMKCHIBAIOIINX HEKOTOpPbIe (PU3MUYECKUE TPOLECCHl, a TaKXe MPAKTHUYECKUX
HAaBBIKOB B UX MCIIOJIb30BaHUU;

— 3HAKOMCTBO aCMHUPAHTOB C TUIUYHBIMU MOCTAHOBKAMHU 3a7ad YIPaBIICHHS, a
TaKke C J10Ka3aTeJIbCTBAMH YTBEPKJICHUM, XapaKTePU3YIOUIUX ONTHUMAaJIbHbIC
pEILICHUs B KJAcce MPOTPAMMHBIX YIPABICHUW U YHPABICHUW MO MPUHIUITY
oOpaTHOM CBS3H;

— BBECTU acCIMpPaHTOB B MPOOJIEMATHKY OYE€Hb BAXKHOT'O pa3jiesla COBPEMEHHOU
MaTeMaTUKH;

— MW3y4duTh 0a30BBIE 3aJaydl TEOPUU, UYTOOBI yMETh paboTaTh C 3aJadyaMu
MIPUIIOKEHNM;

— WCIOJIB3YyS BECh KOMIUIEKC (YyHIAMEHTAJIbHBIX 3HAHWUW, HWMEIOUIUXCSA Y
aCIIMpPaHTOB, JaTh Ha COBPEMEHHOM YpOBHE 0030p AOCTHXKEHUN B 00JacTH
ONTUMAJILHOTO YIIPaBJICHHUS;

3agauu u3y4eHusl JUCIUIIIUHBI.

- JTIOOUTBCS YETKOTrO, SICHOTO TMOHMMAaHWS OCHOBHBIX TOHATHH M OOBEKTOB
JACIUTUIMHBL

- chopmupoBaTh CIOCOOHOCTh K KPUTHYCCKOMY aHaJU3y H  OIICHKE
COBPEMCHHBIX HAyYHBIX JTOCTH)KCHHM, T'€HEPUPOBAHWIO HOBBIX HICH TIpH
pEIICHUH UCCIIeIOBATEIbCKHUX 3a]1a4;

- yMETh TMPOBOJHWTH CAMOCTOSATEIbHBIN aHaIN3 (QPU3NYECKUX acCICKTOB B
KJIACCUYECKUX ITOCTAaHOBKaX MaTEMAaTHUYCCKHUX 3a]1a4;

- crmoco0OCTBOBATH OCYIIECTBJICHUIO HAy4YHO-UCCIIEI0BATEILCKYIO
JESATEILHOCTh B COOTBETCTBYIOMIEH MPOPECCHOHAIBHOW 00JacTH ¢
HCIIOJIb30BaHUEM COBPEMEHHBIX METOJI0B HCCIICIOBAHMS u
UH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA;



- crnocoOCTBOBAaTh HMHTEHCHBHOM Hay4HO-HCCIEAOBATEIbCKOM U Hay4HO-
U3BICKATENICKOU EATEIbHOCTH;

- CHocOOCTBOBAaTh BBIPAOOTKE HABBIKOB IUIAHMPOBAHHUS M pPEIICHUS 3a]ad
1po(heCcCHOHATIBHOTO U IMYHOCTHOTO PA3BUTHS;

- BbIpa0OTKa AKTUBHOM MO3WIMU JUISI y4acTHUs B pabOTE€ POCCHMCKUX H
MEXIYHAPOJHBIX KOH(EPECHIINIX;

- CHmocoOCTBOBAaTh TBOPUECKOMY TNPUMEHEHHUIO, PAa3BUTHIO M peaTH3alliu
CJIO)KHBIX MAaTEMAaTUYECKUX QJITOPUTMOB B COBPEMEHHBIX IPOIPAMMHBIX
KOMIUIeKcaX. BplpaboTka y acnupaHTOB YMEHUH  CaMOCTOSITEIIBHO
KOHCTPYHPOBATh 33JIaHUs 110 Pa3AeiiaM U3y4aeMOM JUCIMILINHEI;

- IPUBUTH ACIIMPAHTY HABBIKM CAMOCTOSITEJIBHOIO M3YYEHUs JUTEPATYPHI, a
TaKXXe NOJJIEPKUBAThH €r0 HHTEPEC K HAYKE;

2. MECTO UCIIMIVIMHBI B CTPYKTYPE IIPOI'PAMMBI
ACIIMPAHTYPbI

JucuuniamHa OTHOCUTCS K  00pa3oBaTeIbHOMY KOMIIOHEHTY IIPOrpaMMbl
IIOATOTOBKY HAayYHBIX U HAYYHO-IIEAATOTMYECKUX KaJAPOB B aCIIUPAHTYPE

3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCIUIIJIMHbI

[To oxOHYaHWU U3YyUYEHUS JUCHUTUIMHBI ACTIUPAHTHI JOJKHBI:

3HaTh:
OCHOBHBIE METOJIbl HAYYHO-UCCIIEIOBATEIbCKON IEITEIbHOCTH,

- METOJbl KPUTHYECKOTO aHajau3a W OLEHKH COBPEMEHHBIX HAyYHBIX
JIOCTHKCHUH,

- METOJbl TEHEPUPOBAHUS HOBBIX HJEH MPU PEIICHUH HCCIEI0BATEIbCKUX U
MPAKTUYECKUX 3a/1a4, B TOM YUCJIE MEXIUCIUILUIMHAPHBIX 00J1aCTsIX,

- TIpUEMbl, Ha OCHOBE KOTOPBIX OCYILECTBIACTCS KPUTHUECKUN aHAJIU3, OLICHKA
W CHHTE3 MHHOBAIIMOHHBIX UJICH;

Ymersn:

— BBIACJISITH U CUCTEMATU3UPOBATh OCHOBHBIC UJIEH B HAYYHBIX TEKCTaX,

— KPUTHUYECKH OIICHUBATh JIIOOYI0 TMOCTyHarollylo uHOOpMalKio, BHE
3aBUCUMOCTH OT UCTOYHUKA,

— n30eraTb aBTOMAaTUYECKOTO MPUMEHEHUsI CTaHAAPTHHIX (OpMyN U MPHUEMOB
MIpU PEIICHUH 33a]1a4,

— yIhpaByisITh UH(popManueil (MOWCK, WHTEpIpeTanus, aHaau3 uHpopMaluu, B
T.4. U3 MHO)KECTBEHHBIX UCTOYHUKOB);

Baagerts:
— HaBBIKAMHU aHaJW3a OCHOBHBIX METOOJOTHUYECKHX MpoOJieM, HAyYHBIX H
Hay4YHO-00pa30BaTeNbHBIX 3a/1a4,
— HEOOXOJIUMBIM YPOBHEM MHOCTPAHHOTO SI3bIKA TSl 9(PPEKTUBHOTO ydacTus B
MEXTYHAPOIHBIX HCCIEOBATENHCKUX KOJIEKTUBAX,



— HaBBIKAMU oOpraHuzaiuv 3(PQPEKTUBHOTO B3aUMOJEHUCTBUS C JIPYTUMHU
YJIeHAMH HAYYHBIX KOJUIEKTUBOB B XO/I€ pean3allii MPOEKTOB.

4. CTPYKTYPA, ObBEM U COAEP KAHUE JUCIHUIIJINHbI
4.1. O0beM TUCHUIIMHBI U BUbI Y4eOHOH padoThI

Jlexmu — 36 yacos;

[IpakTudeckue 3aHsITUs — 36 4acoB;

CamocrosTenbHas pabota — 63 9acos;

KonTposb — 9 gacos.

4.2. Pa3znesbl JMCHUNJIMHBI M BU/IbI 3AHATHI

Buabl yueOHO HATPY3KH H
HX TPYAOECMKOCTb, aKaJ1€M.
qacbl
AyAUTOPHBIC
3aHsATHUA
NeHanmenoBanmne pasaeja THCHUIIIMHbI Eé'
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Paznen 1 .00bikHOBeHHbIE A depenuuaibubie ypapHenus |20 6 6 8
Tema 1. Teopemsl cyniecrBoBanus Apuena, [Tukapa-
UTnaneneda, [eano. [Ipogomkenne pemennit. HempepriBHas
1. BaBucumocTs U TP PEepeHINPYEMOCTh 110 HAYaJbHBIM JaHHBIM. (12 4 4 4
HenpepsIBHAst 3aBHCHMOCTD peIICHNH OT napaMeTpoB. [lepBbie
MHTErpabl.
Tewma 2. [Iuddepernnansasie HepaBeHCTBA. HepaBeHCTBO
2. [I'ponyona. Bepxuee u HikHee pererne. Teopema YuTtHepa. 8 2 2 4
OrieHKa pa3HOCTH ABYX pelieHuid. Teopema eTMHCTBEHHOCTH.
Pa3nen 2. KauecTBeHHast Teopusi 00bIKHOBEHHBIX 43 12 12 19
Mu¢gepeHINANBHBIX YPABHEHU
Tema 3. Teopus yctoitunBoctu. Bropoit meron JIsmyHoBsa.
3. [Teopembl 00 yCTOIHYMBOCTH M HEYCTOWYMBOCTH. Y CTOHYMBOCTH (9 2 2 4
ITHENHBIX CUCTEM. Y CTOWYMBOCTD NEPUOJNUECKUX ABIKCHHM.
Tema 4. JIuHeliHble ypaBHEHUS C IEPUOINIECKUMU
4 K03 punnenTaMu. XapakTepucTHUECKOE YpaBHEHHE. b b 4
" |HenuueliHble ypaBHEHHS C IEPUOANIECKUMH KO HHUIIMEHTaMU.
[Kpurepun ycTOHYMBOCTH 110 IEPBOMY NPUOIIMIKEHUIO.
Tema 5. Ileproaudeckue pelleHUs: ypaBHEHHUI IEPBOTO
nopsaka. [IpenesbHble UKIIBI 1 TEOPUH KOHTAKTOB.
5 [ABTOKONIEOaHUs. TodeuHbIe TPeoOpa3oOBaHUs U TpeIeNIbHBIE 2 4 4 1
" JoukIBl. Y CTORYMBOCTH HEMOABMXKHOK Touku. Teopema Kenwnrca.
Y coBusl ycTOHYMBOCTH IpesienbHoro nukia. Kpurepuu
CyliecTBOBaHUS NMEPUOANUECKUX pelieHuid. Buapl u cBoiicTBa




MPCACIIbHBIX ITUKIIOB.

Tema 6. ['pyObie cucteMbl. [ pyObie cOCTOSHHS paBHOBECHSI.
[IpocTble, cioxHBIE, TPpyObIe IPeeIbHbIC IUKIIBL.
[HeoOxoanMele 11 JOCTaTOU-HBIE YCIOBUS TPyOOCTH.
[IpenenbHble HMKIIBL, 3aBUCAIINE OT NapaMeTpa. KpatHbie
pesenbHble TUKIIBL. [loBeneHne npeiebHbIX [IUKIIOB TIPH
MaJIbIX I3MEHEHUSIX TTapaMeTpa.

14

Hpomeofcymouﬂaﬂ ammecmayus

3auem ¢
OUeHKOU

Hmozo 3a 3 cemecmp

72

18

18

36

Pa3nen 3. lud¢epennuanbHble ypaBHEHUS] B YACTHBIX
MPOU3BOAHBIX

44

10

10

24

Tema 7. usnueckue 3a1auu, IPUBOIAIINE K
T GepeHraTbHBIM YPAaBHECHHSM B YACTHBIX POU3BOIHBIX

10

Tema 8. Bapnaunonssle npuHuuiel. [lonstue o
XapaKTepUCTHKAX YPaBHEHUH B YACTHBIX MIPOU3BOTHBIX.
Teopema KoBasieBCKOH.

10

Tema 9.00001ICHABIC PEIICHNST OCHOBHBIX KPaeBBIX 3319 IS
YpaBHEHHI SIUTHIITHYECKOTO THIA. Pa3permmnmMocTs KpaeBbIxX
3amad 1 riragKocTh 000OIECHHBIX PEIICHUH.

10.

Tema 10.HekoTopsie TeopeMbl BIOKEHHS (DYHKIIHOHATBHBIX
nmpocTpaHcTB (HepaBeHcTBa [lyankape u Ctexiiosa). 3agava Ha
COOCTBEHHBIC 3HAYEHUS JJIs SJUIMIITHIECKOTO ypaBHEHNUS (B
qacTHOCTH, 3afaya [lItypma-JInyBumis). CBoiicTBa
COOCTBEHHBIX 3HAUCHHUH M COOCTBEHHBIX (DYHKIMH.

Pa3znen 4. OnTumanbHoe ynpaBjieHue

28

12

11.

Tema 11. Knaccuueckue 3a1aqyi ONTUMAIILHOTO YITPABJICHUS.
[TonsiTrie onTuMansHOCTH. [locTaHOBKA OOIIIEH 3a1a4u
ONTUMAJILHOTO YIIPABICHHS. JKCTPEMAIbHBIC CBOUCTBA
ONTUMAJTLHBIX YIIPABJICHUH U X cuHTe3. CyIIeCTBOBaHUE
CIICHUI YKCTPEMAIIbHBIX 33144 U aJITOPUTMBI HX TOHCKA.

12

Tema 12. [Tpunrun Jlarpanxa 11 HEOOXOAUMBIX YCIOBHUI
prcTpemyMa. [Ipuninn makcumyma [lonTpsiruna. 3agada c
[MOJBY>KHBIMU KOHIIAMH U YCJIOBUS TPAHCBEPCATbHOCTH.
[IpyHIMI MakCUMyMa JIsl HEAaBTOHOMHBIX CUCTEM. Bapuanus

‘[ynpaBnenuit u TpaekTopuil. BeiBoj yciaoBuii

[TPAHCBEPCAJILHOCTH. HpI/IHI_[I/IH MaKCUMyMa U YCJIOBUC
[TPAHCBEPCAJILHOCTHU KaK HCO6XO,Z[I/IMBIC yciaoBus. I[OCTaTO‘{HLIe
[YCJIOBUS ONITUMAJIBHOCTU YIIPABJICHUS.

13.

Tema 13. O0muit mpuHIUTI MakcUMyMa. Y paBHeHHe benmvana u
TOCTaTOYHBIE YCIIOBHS ONTUMaIbHOCTH. [IpHHIINI MakcuMyma
111 HeaBTOHOMHBIX CUC TeM. ONTHMaIbHbIE IPOIECCHI C
mapaMeTpamu.

oo

[Koumponw

Hpozwe:»cymotmaﬂ ammecmayus IK3ameH

Hmozo 3a 4 cemecmp

72

18

18

27

NTOI'O:

144

36

36

63




5. OHEHOYHBIE CPEJACTBA JJIAA TEKYIIEI'O KOHTPOJIS 1
MMPOMEXYTOUYHOM ATTECTAIIUU
5.1. Texymuii KOHTPOJb MO JAUCIUIUTMHE OCYIIECTBISETCS B (DOpME KOHTPOIHHON
paboTHI.

Tunoeou sapuanm x/p

Kontponbnas padora Nel
1. KakoBo @a3oBoe mpocTpaHcTBO cucTeMbl X = f(sinx,cosy), y =
g(sinx, cosy),
y KOTOpOH TmpaBble dYacTu f Mg Tnepuoandeckue GYHKIUH 10 00euM
HePEMEHHBIM

2. JlokauTe, Y4TO HYIEBOE PEIICHUE CUCTEMBI X = —axy®*, y = byx*, a > 0,b >
0 ycroiunBo. OOBACHHTE, II04EMY OHO HE SBJIAETCS ACUMITOTHYECKH
YCTOMYUBBIM.

3. JIns cuctemsbl

x = pux — 2y — a’x(x? + y?)?,

x = 2x + uy — b%y(x? + y?)?

ONpENENIUTe TUIl W YCTOWYHMBOCTh TMOJOXKEHUsA paBHOBecuss X =y =0 B
3aBUCHUMOCTH OT 3HaueHul Y. Jlokaxkure, 4ro npu i > 0 CcyniecTByeT yCTOMYUBBIN
MpEeAETbHBIN ITUKIL.

4. SBnsroTcs M B3aMMOCBSI3aHHBIMM — 4YacTOTa COOCTBEHHBIX KoJieOaHUM
HEJIMHEWMHOW KOHCEPBATUBHOM CUCTEMBI U aMILIUTYyAa KOJIeOaHu?

5. CKOJIbKO UMeeTcs 001acTel mapaMeTpruyecKoro pe3oHaHca ypaBHeHrue Matbé?

Kontposnbnas padora Ne2
1. Haiitu oO1iiee penieHne TMHEHHOTO HEOTHOPOJHOTO YPAaBHEHHUS

ou ou ou
(y+z)a+(x+z)a+(y+x)a—z—u.

o 0z 0z
2. HaliTu MOBEPXHOCTb, YAOBJIETBOPSIOIIYIO YpPaBHEHUIO x——+ Yo, = 2xy u

IPOXOAAILYIO Yepe3 IMHHI0 Y = X, Z = X2,

3. OmnpenenuTh THN ypaBHEHUS, MPUBECTH €r0 K KAHOHMYECKOMY BHIY M HaWTH
o011iee peleHrne TOr0 ypaBHEHUS:

Uyy = 2Uyy + Uyy + Uy — Uy, = 0.

4. Jlns obObekTa mepBoro mopsgka X = ax + u,a < OHaliTu orpaHUYCHHOE
lu(t)| < 1 ypaBHeHuUe, pu KOTOPOM:

a) cocrosaue oObekta goctmraet w3 x(0) =0 B wMoment T=1
MaKCUMAaJIbHOT'O 3HAYCHUS;

0) obwekT ¢ mapametrpoM a = 1 , gBurasce u3 cocrosaus x(0) =1 B
MOMEHT T=1, qocTaBiIsIeT MaKCUMaIbHOE 3HaYeHUE (PYHKIIHOHATY



T
J= f(x(t) —0,5t) dt.
0

5.2. IlpomexxyTouHas aTTecTalMs MO AUCIUIUIMHE IPOBOAUTCS B 4 cemecTpe B
dbopme 3auera.

Ilepeuensv 6onpocos k 3auemy ¢ oyeHkou (3 cem)

1. Teopemsr cymectBoBanus Apmena, I[lukapa-Jlungeneda, Ileano.
IIponoimkeHne pemeHni.

2. HempepbiBHast 3aBUCUMOCTh U JU(DPEpEeHIMPYEMOCTh MO HaYaIbHBIM
naHHbIM. HenpepbiBHAs 3aBUCUMOCTD PEHIEHUI OT TapaMeTPOB.

3. [lepBoie unterpansl. JuddepeHmansHbie HEPaBEHCTBA.

4. HepaBeHnctBo ['ponyona. BepxHee 1 HUKHEE pEIlICHUE.

5. Teopema Yurtnepa. OuieHKa pa3HOCTH ABYX PEUICHUM.

6. TeopeMa eIMHCTBEHHOCTH.

7. Teopembl 00 yCTOWYHMBOCTM M HEYCTOWUYHMBOCTH. Y CTOMYMBOCTH
JINHENHBIX CUCTEM.

8. YCTONYMBOCTh EPUONYECKUX JIBUKEHUN.

9. Bropoit Metop JlsmyHoBa 111 HEYCTAaHOBUBIIMXCS ABWKEHHI. Teopema
Yeraena.

10. JluneliHble ypaBHEHUS C MEPUOIUUYECKUMU  KOIPDUIIHECHTAMHU.
XapaKTEpUCTUYECKOE YPAaBHEHHUE.

11. HenuueliHble ypaBHEHHS C NEPUOJUYECKUMH KOIPDUIIMEHTAMH.
Kpurepuu ycToH4MBOCTH 110 IEPBOMY MPUOIUKEHUIO.

12. JluHamMp4yecKkue CHUCTEMBI Ha IUIOCKOCTH. lIpeaensHple TOYKH U
MHOXecTBa. X cTpykTypa.

13. CpoiicTBa mpeneynbHbIX TPACKTOpUM. TeopeMa O HaJu4uu COCTOSHHS
paBHOBECHS BHYTPH 3aMKHYTOM TPAEKTOPUHU.

14. OcHoBHasg TeopemMa O COCTOSHUSX paBHOBecHs. (OcoOble TOUKH.
Knaccudukanus.

15. UcknrountensHbie HampaBieHus. Hopmanbuble oOmactu. [loBenenue
MHTETPATbHBIX KPUBBIX B HOPMAJIbHOM 00JIaCTH.

16. XapakrtepucTuueckoe ypaBHEHHE  alreOpauvyeckodl  CUCTEMBI.
PacrionojkxeHne WHTETpalbHBIX KPHUBBIX B HOpMajbHOW 005IacTH B
3aBUCUMOCTH OT KOPHEMN XapaKTepUCTUUECKOTO YPABHEHHSI.

17. TlepBas mpobaema paznuuenus. Jlemma JloHa.

18. Bropas npo6siema paznudenus. Teopema Jlona.

19. AnanuTuYecKue KPUTEPUH [JIi PA3IMYHBIX TUIOB OCOOBIX TOYEK
BTOPOU IPYIIIHL.

20. TIlpobnema pasznuyeHuss mneHTpa u  (okyca. HeoOxomumple wu
JOCTAaTOYHBIE YCIIOBUS CYILIECTBOBAHUS LIEHTPA.

21. Ileprouueckue pelieHusl ypaBHEHUM MEpPBOTo MOPSIIKA.



22. IlpenenbHbIE UKIBI U TEOPHUH KOHTAKTOB.

23. ABTOKOICOAHUS.

24. Touyeunsie mpeoOpa3oBaHUs U MPEACITbHBIC ITUKIIBI.

25. YCcTOMYNBOCTE HETIOABMKHOU TOYKH.

26. Teopema Kenurca.

27. YcnoBusl yCTOMYMBOCTH MIPEASTBHOTO IIUKIIA.

28. Kputepuu cymecTBoBaHHs mepuoandeckux pemeHuit (benaukcoHa,
Jronaka, JIparunesa, NPUHIIUI CAMMETPUHN).

29. Bujipl 1 CBOMCTBA MPEICIIbHBIX [TUKIIOB.

30. I'pyOnie cucteMsl. ' pyObIe COCTOSIHHS paBHOBECHS.

31. [IpocTeie, clioXHBIE, TPYOBIC MPEICTbHBIC ITUKITHI.

33. HeoGxoaumbie U IOCTaTOYHBIEC YCIOBUS IPyOOCTH.

34. IlpenenbHble NUKIBI, 3aBUCSIIME OT napamerpa. KpatHble npeaenbHbie
uukibl.  [loBeneHue mpeAeNbHBIX IUKJIOB MPH  MajblX H3MEHEHMSIX
rnapamerpa.

llepeuenv 6onpocoe sxzameny (4 cem)

1.

0

duznueckue 3aa4u, TPUBOASIINE K MU PepeHIIMaIbHBIM YPaBHEHUSIM B
YaCTHBIX TPOU3BOIHBIX (KOJIEOATENbHBIE TPOLIECCHI, TEMIONPOBOJHOCTD U
G Py3us, SIEKTPOMAarHUTHOE 10JI€, YPaBHEHUS THIPO- U Fa30AMHAMUKH,
ypaBHeHue lpeaunrepa).

Knaccudukanusa u kaHoHnYeckre GOpMbl ypaBHEHUN B YACTHBIX
IIPOU3BOIHBIX BTOPOTO NOPSIKA.

ITocTaHOBKa OCHOBHBIX KpaeBbIX 3a4ad: 3a1ada Komm, nepsas, BTopas u
TPEThSI KPAEBbIE 3aauH.

KoppekTHOCTh MOCTaHOBKM KpaeBbIX 3a1a4. Kinaccuueckue pemeHus
OCHOBHBIX KPaeBbIX 3a/1a4 JJIs SJUIMIITHYECKUX YPaBHEHU.

VYpaBuenue Jlamnaca. OCHOBHbBIE CBOMCTBA TAPMOHUYECKUX (QYHKIUN
(popmymna I'puna, TEOpEMa 0 cpenHeM, MPUHITUIT MAKCUMYyMa, TeopeMa 00
YCTPaHUMOW OCOOEHHOCTH).

Pemenue 3anau Jupuxiie u HeliMana (BHyTpeHHEH U BHEILIHEW) METOIOM
MOTEHIUAJIOB.

@ynkuus ['prHa U ee MPUMEHEHNE K PEIICHUIO KPAEeBBIX 3a4a4.

®opmyna Ilyaccona st mapa u kpyra.

VYpaBHeHus napadonauyeckoro tuna. IloctaHoBka OCHOBHBIX KPAaeBbIX 3a/1ay.
[TpyHIMI MaKCUMyMa U €IUHCTBEHHOCTD. TeIIOBbIE TOTEHIIUAIIBI.
Pemienre cMelaHHoOM 3a1auv METOJIOM pa3eiaeHUs IepeMeHHON (METo
®dypre). O606menue pemnieHust. Pemenue 3anaun Komm m1st ypaBHEeHUS
TeronpoBoaHOCTH (hopmymna [lyaccona).

10.YpaBHeHus runepooaryeckoro tuma. [loctaHoBKa OCHOBHBIX KPaeBBIX

3ajad.

11.Pemenue cMemanHou 3agaun metogaom dypre.
12.0600menubIe peneHus. Pemenne 3agaun Koy 1711 BOTHOBOTO YpaBHEHHUS

(bopmyner Jlamambepa, [lyaccona u Kupxroda).



13.0060011eHHBIE pelIeHUs] OCHOBHBIX KpPaeBbIX 3a7au AJis1 ypaBHEHUH
AIUTUTITUYECKOTO TUTIA.
14.Pa3pemimMOoCTh KpaeBbIX 3a/1a4 U IJIAJJKOCTh 000OIIEHHBIX PEIICHUH.
15.CBoiicTBa COOCTBEHHBIX 3HAUEHUI 1 COOCTBEHHBIX (PYHKITUH.
BapuanmoHHbIN METO/ pEIICHNS KPAeBbIX 3a/1a4.
16.JIuneitHbIe yIpaBisieMble MPOIIECCHI.
17.YnpaBisieMOCTb: MHOKECTBO JIOCTUKUMOCTH.
18.YmpaBnsieMoCTh U yCTOMUNBOCTh ABTOHOMHBIX CHCTEM.
19. OnTumanbHOE 1O OBICTPOJICHCTBUIO YIIPABICHUE JJI TUHEHHBIX CUCTEM.
20.CuHTe3 ONTUMAIBHBIX YIPABIECHUHN JJI1 HEKOTOPBIX OCHOBHBIX HEJIMHEUHBIX
YIPABJISIEMBIX CUCTEM.
21.CuHTe3 ONTUMATBHBIX TI0 OBICTPOJACHCTBUIO YIIPABICHUH ¢ 00paTHOMN
CBS3BIO JUIsl HEJIMHEWHBIX CUCTEM BTOPOTO MOPAJIKA C OJHOM CTENEHbIO
cBOOO/IBI
22.MeToa AMHAMUYECKOTO MPOTPaMMHUPOBAHUS
23.MeTto/ nocae10BaTeNbHbIX MPUOIMKEHUN U1 OTHICKAHUS ONTUMAaJIbHBIX
IIPOTrPAMMHBIX JABUKCHUM.
24 Meto[ niocae10BaTeNIbHbBIX MPUOIMKEHUN AJIs PEeLlIeHuUs 3a7]aBU CUHTE3a
ONTHUMAJIBHBIX YIIPABJICHUIA.
25.MeTo/ HampaBIECHHOTO MOUCKA KO3(PPHUIIMEHTOB YCUTICHHS B CHCTEMax
YIPABJICHUS.
26.JIBM>KeHUS HEJTMHEWHBIX CUCTEM, OTIPEIEIISIEMbIE KPACBBIMHU YCIOBHSIMH.
Meton HauCKOpEeNIEero Crycka.
OueHo4YHbIe CpeACTBA JI NMPOBeJeHUs] TeKylleil M NMPOMeKYTOYHOH aTTe-
CTALMH 1O JUCIHHUIIMHE
Kpumepuu oyenusanun ona 3auema c 0yeHKoil.

OneHka «OTJIIMYHO» - HajJu4he TrIyOOKHX HWCYEpPIbIBAIOMIMX 3HAHUN (B
o0beMe  YTBEp)KIECHHOW MpOorpaMMbl JUCIHUIUIMHBL B  COOTBETCTBUM  C
MOCTAaBJICHHBIMU MPOrPaMMOM Kypca LEeJISIMU U 3aJja4aMi O0y4eHHUsl ); TPaMOTHOE U
JIOTUYECKH CTPOITHOE M3JI0KEHHUE MaTeprasa, yCBOCHHE OCHOBHOW M 3HAKOMCTBO C
JIOTIOJIHUTEIIbHOW JINTEPATYPOU.

O1eHKa «XOpOIIO» - HaJU4Me TBEPABIX M JIOCTATOYHO IOJHBIX 3HAHUHU (B
o0beMe YTBEPXKJIEHHOW MporpaMMbl AUCHMILIMHBI B COOTBETCTBUM C LIEISAMHU
oOy4eHus1), TpaBUJIbHBIC JACHCTBUS MO MPUMEHEHHUIO 3HAHWN, YMEHUM, BJIaJCHUM
Ha IQPAKTUKE, YETKOE U3JI0)KEHHE Marepuaina, JONYyCKalTCsd OTACIIbHbIE
JIOTUYECKUE M CTWIMCTUYECKHE TMOTPEIIHOCTH, CHAIOIIMNA YCBOMJI OCHOBHYIO
JUTEPATYPY, PEKOMEHIOBAHHYIO B IPOrpaMMe JUCLUIUIAHBI;

OneHka «yJIOBJIETBOPUTEIHHO» - HAIMYME HEJIOCTATOYHO IMOJHbIX 3HAHUH (B
o0beMe YTBEPKIEHHON NpPOrpamMMmbl), HU3JI0KEHHE MaTepuaia C OTIEIbHBIMU
OlIMOKaMH, TMpaBUIbHBIE B I1EJIOM JEHCTBUA 1O NPUMEHEHUIO 3HAHUM Ha
MpPaKTUKE.

O1eHKa «HEYAOBIETBOPUTEILHO» - TeMa pedepaTa HE pacKpbiTa, HAJUUME
rpyObIX OIIMOOK, HETMOHMMaHHE CYIIHOCTH M3J1araéMoro BOMpOca, HEyMEHUe
IPUMEHSATH 3HAHUS Ha MPAKTHUKE.



Kpumepuu oyenusanun ona kanoudamckozo ykzamena.

Conmepxkanue M CTPyKTypa KaHIHMIATCKOTO SK3aMEHa U KpPUTEpUH
OLICHUBaHMs ompeaeneHsl B [IporpamMme KaHIWAATCKOTO 9K3aMeHa IO
CHEHUaTbHOCTH.

6. YYEBHO-METOAUYECKOE n NHO®OPMALIMOHHOE
OBECINEYEHUE YYEBHOU JUCIIATLIIVHBI

6.1. OcHoBHas JuTEpaTypa

1. AanponoB A.A., JleontoBuu E.A., I'opnon M.M., Maitep A.I'. KauecTBeHHas
TEOpHsl TUHAMHUYECKHUX CUCTeM BToporo nopsaka / — Mocksa : Hayka, 2003. — 565
c. — Pexum URL: https://biblioclub.ru/index.php?page=book&id=222208 (mara
obOpamenust: 22.11.2020)

2. Muxaiinos B.I1. luddepeninmanbable ypaBHEHUSI B YaCTHBIX MPOU3BOIHBIX.—
Mockgsa: Hayka, 1976.-391 CTp.-
URL.: https://biblioclub.ru/index.php?page=book&id=468230 (nata oOpaIicHHS:
22.11.2020).

6.2. JlonosiHUTe/IbHASA JIUTEPATypa

1. B Anexcanapos.B. , bonrsuckuit B.I'. |, Jlemak C.C. u ap OntumanbHoe
yIpaBJieHHEe JIBIDKCHUEM : yueOHoe nocodre.— Mockaa : ®duzmatiaut, 2005. — 375
c. —URL: https://biblioclub.ru/index.php?page=book&id=82277 (nara oOparnieHus:
22.11.2020).

2. I'pomos 10.10. , UBanosa O.I". , Anekcee B.B. u ap. CienimanbHbIe pa3aeiibl
TEOPHUH YIIPABJICHUS : ONTUMAJILHOE YIIPABIECHUE JUHAMUYECKUMU CUCTEMAMH:
yueOHoe nocobue. — Tam60B : TamMOOBCKUI TOCY1apCTBEHHBIN TEXHUUECKUI
yausepcuteT (TI'TY), 2012. — 108 c. —

URL: https://biblioclub.ru/index.php?page=book&id=277799 (nara obpareHus:
22.11.2020).

3. Kpytukos, B.H. Meroas! ontumu3zanuu : yaednoe nocooue / B.H. Kpytukos. —
Kemepono : KemepoBckuii rocynapctBeHHbii yHusepeuret, 2011. — 92 c.—

URL: https://biblioclub.ru/index.php?page=book&id=232682 (nara obpareHus:
22.11.2020).

4. Cyxapes, A.I'. Kypc meTonoB ontumu3zanuu : yaeobnoe mocooue / A.I'. Cyxapes,
A.B. Tumoxos, B.B. ®enopos. — 2-e u3a. — Mocksa : ®uszmariut, 2011. — 368 ¢. —
URL: https://biblioclub.ru/index.php?page=book&id=76629 (mata  oOparieHus:
22.11.2020).

6.3. DaeKTpOoHHBIE 00pa3oBaTe/IbHbIC PeCypPChl

Peructpauuss uepes
DneKkTpoHHO-0MOIMOoTeYHasT | 000

1 http://www. cuctema (3bC) YHUBEPCUTETCKUN
" | biblioclub.ru YHUBEpCUTETCKAS KOMITBIOTEP. B
O6ubnuoTeKa OHJIAlH JlaJbHEeUIIeM

VIH/IMBU1YaJIbHBIN
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HEOTPAHUYECHHBIN
JOCTYyNl W3 JIH000#
TOYKHA, B KOTOPOU
MMEETCS JIOCTyIl K
cetu HTEpHET

NnuauBumyanbHbIN
. HEOIPAHUYECHHBIM
_ «O0pa3oBarenbHbIN .
http://www. " . | moctym w®3 Jr000MH
MaTeMaTUYECKUI CalT .
exponenta.ru TOYKH, B KOTOPOH
Exponenta.ru».
MMEETCAd JOCTYyIl K
cetu MHTEpHET
NuauBunyanbHbIN
. HEOTPAaHUYECHHBIN
«O0pazoBaTenbHbIN .
: . . | moctyn wu3 mo0Ooin
http://www. math.ru | MmaTemaTH4ecKuii cauT .
TOYKHU, B KOTOpOH
Math.ruy.
MMEETCAd JOCTYyIl K
cetu MHTEpHET
. | AHIuBUAyanbHbBIN
Jlexu o BBICIIEH AHMBIALY .
HEOIPAHUYECHHBIM
_ MaTeMaTHUKE: .
http://www. . JOCTYyll U3 JIF0OOH
MaremaTn4ecKuii aHaJus; N
mathelp.spb.ru TOYKH, B KOTOPOMU
Judbdepenunansubie

ypaBHEHUS U JP.

UMeeTCsd JTOCTYyIl K
ceru MHTepHeT

7. MATEPUAJIbHO-TEXHUYECKOE OBECNIEYEHUE YUYEBHOI
JTUCHUIIIAHBI

MartepuanbHo-TexHHUecKas: 6a3a, THGOPMAIIMOHHBIE TEXHOJIOTUH, TPOTPAMMHOE
oOecrieueHue U MHGHOPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBI.
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