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1. I{esiu OCBOECHUSA TUCHUTIIUHBI

Lenb ocBOCHHS TUCIMILUIMHBI «I eoMeTprudeckast TeOpHUsl TMHAMHUYECKUX CUCTEM» — JaTh
CTyZEHTaM TIPEJICTAaBICHUE O TeOMETpUH (PAa30BOr0 MPOCTPAHCTBA JAWHAMHYECKUX CHCTEM,
OTHCBHIBAEMBIX KOHEYHOMEPHBIMHU HETMHEHHBIMU T (EepeHIINATbHBIMU YPABHEHUSIMH.
3agagaMu Kypca sIBISIOTCS:

— TO3HAaKOMHUTH CTYIEHTOB C (U3WYECKHMMHU 33/a4aMd, MaTEeMaTUYeCKHMMU MOIESIMHU
KOTOPBIX SBJISIFOTCS] HEIMHEHHBIE OOBIKHOBEHHBIE AU (hepeHInaIbHbBIC YPaBHEHNUS;

— TI03HAaKOMHTH CTYJIEHTOB C Te€OMeTpHel (ha30BOro MPOCTPAHCTBA CUCTEM JIMHEHHBIX
Qg depeHInaIbHbIX YPaBHEHUN C TOCTOSHHBIMH U TIEPUOMYECKUMH KOAPPHUIIMEHTaAMU;

— HAYYWTh CTY/ICHTOB METO/IaM MCCIIC0OBAHNS TOBECHUS TPACKTOPUI CHCTEM HEITMHEHHBIX
AaBTOHOMHBIX JH((EepeHINATBHBIX YPaBHEHHH B OKPECTHOCTH TIPyOOro COCTOSHHS
paBHOBECHS;

— I[I03HAKOMHUTh C TIOHSATHEM LEHTPAJbHOTO MHOTrOOOpa3usi CUCTEMBl HEIMHEHHBIX
ABTOHOMHBIX U PepeHINATBHBIX YPaBHEHUH B OKPECTHOCTH COCTOSIHUSI PABHOBECHS,;

— J1aTh TMpPEJCTAaBICHHE O HOPMAJIBbHBIX (opMax HEIMHEHHBIX IudQepeHnInatbHbIX
YpaBHEHHIA B OKPECTHOCTH COCTOSIHUSI PAaBHOBECHS;

— HAYYUTh CTYACHTOB METOJaM IIOCTPOCHHS YCTOHYMBBIX, HEYCTOWYMBBIX U LIEHTPAIBHBIX
MHOT000pa3Hii CHCTEeM HEIMHEHHBIX aBTOHOMHBIX MH(depeHMatbHbIX YpaBHEHUH B
OKPECTHOCTH COCTOSIHUH PaBHOBECHSI W METOJaM IIOCTPOCHUSI YpaBHEHHH MOBEICHHS
TPAaeKTOPUI Ha IEHTPAIILHOM MHOT000pa3uH.

2. MecTO AMCUUIIUHBI B CTPYKTYpe 00pa30BaTe/ibHON NPOrpaMMbI

JlaHHasT AUCIUIUIMHA OTHOCHTCS K 4acTh 00pa30BaTENbHON MPOrpaMMbl, GOpMHpYEeMOH
Y4aCTHUKaMU 00pa3oBaTeIbHbIX OTHOUICHUH, U ABISETCA 3JIEKTUBHOW TUCHMIUIMHON. 3HaHUS,
YMEHUS M HAaBBIKM, IIOJIyYCHHBIC IIpU H3YYEHUU JIHUCHMIUIMHBI «['eomeTpuueckas Teopus
JUHAMUYECKUX CHCTEM», MCIOJIb3YIOTCS CTYAEHTaMU B XOJ€ BBINOJHEHUS KYypCOBBIX U
BBIMYCKHBIX KBATH(PUKAIIMOHHBIX PaloT.

3. [Inanupyemble pe3y/bTaThl 00y4eHHs M0 AUCHUILINHE, COOTHECEHHBIE ¢ IUIAHNPYEeMbIMH
pe3yJbTaTaMu 0CBOECHHS 00pa30BaTeIbHOI NPOrpaMMbl

[Ipouecc wm3ydyeHMs AMCLUMIUIMHBI HallpaBlIeH Ha (QOPMUPOBAaHUE  CIEIYIOIINX
kommnereHmii B coorBercTBM ¢ PI'OC BO, OOII BO u npuoGpereHus caenyromux 3HaHHUMH,
YMEHMM, HaBBIKOB U (MJIM) OTIbITA IE€ATEIbHOCTH:

dopmupyemas NuaukaTop nocTuskeHust Ilepeyenn
KOMMNeTeHIUs KOMIeTeHINH IUIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHus
(xoa u opmyaupoBka) | (ko u popMyJIupoBKa)

IIpodeccnonaibHbIe KOMIETEHIIUU

MK-2 H-MK-2.1 3HaTh:

CriocobeH MoHNMaTh, O6nagaer yCcTOMYMBBIMA |- OCHOBHBIE TIOHATHUS M PE3YIBTATHI
COBEPILIECHCTBOBATh U 3HAHUSIMU B 00J1acTu FEOMETPHUYECKON TEOPUH TUHAMHUYECKUX
MIPUMEHATh OCHOBHBIX CUCTEM.

COBPEMEHHBIN MAaTeMaTUYECKUX Ymersn:

MaTeMaTHYECKUI JUCLUIUINH, UX aIllapara - IPUMEHSTh MOHSTHS, Pe3yJIbTAaThl U METOBI
amnmnapar. pe3ynbTaToB. FEOMETPUUYECKON TEOPHH JTUHAMHUYECKUX CUCTEM

B JPYI'UX pa3fenax MaTEMaTHKH.




BaageTrh HaBBIKAMM:

- CUCTCMATHUYCCKOT'O U PC3YJIbTAaTUBHOTO
NOPpUMCHCHH allrapaTta FeOMCTpH‘ICCKOfI TCOpHUHU
JUHaAMHYCCKHUX CUCTCM.

HU-IIK-2.2

O0nagaeT cmocoOHOCTEIO
MIPUMEHSTh COBPEMCHHBIN
MaTEeMaTHYECKUH arnmapar
B PELICHUH Pa3IHYHBIX
3a71a4.

3HaATB:

- METOZBI PEIICHISI BAKHBIX MMPUKIIATHBIX 3a1ad.
YmeTh:

- pealIn30BBIBATh OCHOBHBIC CITIOCOOBI
AJTOPUTMBI PEIICHUS 3a/1ad.

Baagerh HaBbBIKAMM:

- MPUMEHEHHUS KOMITbIOTEPA JIsl PEUICHUS 3a71a4
FEOMETPUUYECKON TEOPUU TUHAMUYECKHUX
CHCTEM.

4. O0beM, CTPYKTYpa U coJepsKaHue TUCHUTLINHBI

OO61as TpyA0eMKOCTh IUCHUIUIHHBI COCTaBisAeT 4 3aueTHbIe enuHullbl, 144 akan. Jaca.

Bunbl yueOHBIX 3aHATHH,
BKJIIOYAsl CAMOCTOSATEIbHYIO
padoTy CTy1eHTOB,
H MX TPYT0E€MKOCTh DopMbI TEKYLIEr0
(B akageMHU4eCKHUX 4acax) KOHTPOJIsSA
e Templ (pa3aenb) ? KonrakTnas pabora yenepaemocT
“ /;1 AMCUUILIMHBI, % . § ®opma
HX colep:KaHue O o | o] = | 4 .
§ S| 2| £ |Ex § | TPOMeKYTOYHOM
S| 8|5l ElcE 58 aTTecTalMu
g E g a g & § g  (no cemecmpam)
= g Z E ©
Hunamuueckue cuctembl. OCHOBHBIE
nouatus. azoBoe MpoOCTPaHCTBO
JUHAMHUYECKON CUCTEMBI.
KavecTBeHHOE HHTEIPUPOBAHUE
JUHAMHUYECKuX cucteM. duzndeckue
| [3aAa1m, MAaTEMATHYECKHMHU \IE/IO,I[GJ'IS{MI/I 2111 2 1 6
KOTOPBIX SIBJISIFOTCS HEJIMHEWHBIE
0OBIKHOBEHHBIE U epeHIHaNbHbIC
ypaBHeHus1. OCHOBHBIE CBOMCTBA
peLIEeHU HEIMHENHBIX
OOBIKHOBEHHBIX TU(Q(epeHITHATBEHBIX
YpaBHEHUI.
ITonoxxenus paBHOBECHS
JTUHAMHUYECKOHN CHCTEMBI.
5 JluneapuzoBaHHas cucTema. 71921 4 6
KauectBenHoe nccnenoBanue
JBYMEPHBIX U TPEXMEPHBIX CUCTEM
nuddepeHINaNbHBIX YPaBHEHHH.




MHoromMepHbI€ JIMHEHHBIE CUCTEMBI.
MHBapuaHTHBIE TOATIPOCTPAHCTBA.
Benyunue u HeBenyniue
WHBapHaHTHBIC TIOIITPOCTPAHCTBA.

Tomonoruueckas Kinaccupukanus
rpyOBIX MOJIOKEHUH paBHOBECHS
HEJIMHEHHBIX aBTOHOMHBIX

nmud hepeHInaNbHBIX ypaBHEHHA.
4. | Ycrol4uBbIC MOJIOXKCHUS 72| 4 6
paBHOBecHs. Benymue n HeBeayme
MHOT000pasms. Teopema 00
YCTOHYHMBOCTH IO IEPBOMY
npubamkeHno (6e3 JoKa3aTeNbCTBa).

CocTosiHMEe paBHOBECHS CEIJIOBOTO

turna. VlHBapraHTHBIE MHOTOOOpA3Hsl.
5. |KpaeBas 3agaua. Teopema o 712 4 1 6
CYIIECTBOBAaHHH YCTOMYHBOTO U
HEYCTOMYHUBOTO MHOTOOOPA3HIA.

ANTOpUTM MOCTPOCHHUS
WHBapUAHTHBIX MHOTOOOpa3uit
COCTOSIHUSI PAaBHOBECHS CEIJIOBOTO
THIIA.

LenTpanpHOE MHOTOOOpa3me
MIOJIO’KEHHUST PAaBHOBECHSI

7. |nmuHamuveckoii cucremsl. Teopemao | 7 | 2 | 4 1 6
LEHTPaJIbHOM MHOTr000Opasuu (0e3
JIOKa3aTeNbCTRA).

[onsiTre HOpMaITEHOH hopMBI
CHCTEMbl HEJTMHEHHBIX aBTOHOMHBIX
g dhepeHInanbHBIX YpaBHEHHH B
OKPECTHOCTH COCTOSIHUSI pABHOBECHSI.

ANTOpPUTM MOCTPOCHHUS

T PepeHIIHATEHOTO YpaBHEHHS
HOBEJICHUS TPACKTOPHUIT Ha

9. |ueHTparbHOM MHOTOOOpPA3MH. 711 2 1 6
[onsiTre 6udypraruu pemeHni.
[Ipocreiimme OudypkanrnoHHbIE
3a/1a4H.

2 0,5 (335 IK3aMeH

HUTOIro 16 | 32 8 | 051|875

5. 06p330BaTeHLHLIe TEXHOJOI'MU, B TOM 4YHCJI€ TEXHOJOIMM 3JICKTPOHHOIO Oﬁy"leHI/Iﬂ H
AUCTAHIMOHHbIC 06pa30BaTeJ1le)le TEXHOJOTMH, HCIIOJb3yEMbIC IIPpH OCYINECTBJICHUU
06p330BaTeJIBHOFO nmpouecca mo ITMCUMIJIMHEe

B nporuiecce 06yueHust HCMOIB3YIOTCS clleAytolne o0pa3oBaTeIbHbIE TEXHOIOTHH.
AxkagemMuyeckasi Jiekuus (WIM JIeKOUsi o001lIero Kypca) — TIOCJIEI0BaTEIbLHOE
M3JI0KEHUE MaTepuaia, OCyIEeCTBIIEMOe MPEUMYIIECTBEHHO B BUJIE MOHOJIOTA IIPETOaBATEIIS.



TpeGoBanusi K aKageMHUYECKOW JIEKIIMH: COBPEMEHHBIM HAy4HBIH YPOBEHb W HACHIIIICHHAS
WH(OPMATUBHOCTh, YyOETUTENbHAs apryMEHTallus, JOCTYMHAs W TOHSATHAs pedb, YeTKas
CTPYKTYypa U JIOTUKA, HATUIHE SIPKUX MPUMEPOB, HAYYHBIX IOKA3aTEIbCTB, 000CHOBAaHUH, (DaKTOB.

IIpakTHYeckoe 3aHATHE — 3aHATHE, MOCBIIICHHOE OCBOCHUIO KOHKPETHBIX YMEHHU U
HABBIKOB I10 3aKPETUICHHUIO TTOJIYYCHHBIX Ha JICKI[UU 3HAHU.

KoncynabTauum — Bua y4eOHBIX 3aHSATHH, SBISIONUNCS OOHOW U3 (HOPM KOHTPOJIS
CaMOCTOSITENIbHOW ~ paboThl  CTyJeHTOB. Ha KoOHCymbTamusx 1o mpock0e CTYISHTOB
paccMaTpuBaIOTCS HauOoJee CIOXKHBIE MOMEHTHI NP OCBOCHHHM MaTepuayia JHCLUUIUIMHBL,
IpernojaBaTesib OTBEYAaeT Ha BOIPOCHI CTYAEHTOB, KOTOpPbIE BO3HMKAIOT y HHUX B IIpoliecce
CaMOCTOSITENIbHON Pa0OTHI.

6. IlepeyeHb JUIIEH3HOHHOr0 M (WJIH) CBOOOJHO PACHPOCTPAHSIEMOro NPOrPaAaMMHOIO
o0ecrneyeHusi, MCIOJb3yeMOI0 IIPH OCYINECTBJIEHMH O00pa3oBaTe/IbHOr0 Ipolecca Mo
AUCUHHUIINHE

B mpouecce ocymectBieHuss 00pa3oBaTeNpHOrO  IMpolecca MO JUCHUIUIMHE
HCIIOJIb3YOTCSA:

Ui (popMHpPOBAHUS MATEPHANIOB JJISl TEKYIIEro KOHTPOJISI YCIIEBAeMOCTH U MPOBEACHUS
MIPOMEKYTOUHOM aTTecTaluu, Uit GOPMUPOBAHUST METOAMUECKUX MATEPUAIIOB MO JTUCIUILINHE:

— mnporpammsl Microsoft Office;

— wuznarensckas cucreMma LaTex;

— Adobe Acrobat Reader.

7. IlepeyeHb cOBpeMEHHBbIX NPO(ecCHOHAIBHBIX 0a3 JAHHBIX M HH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM, MCII0JIb3yeMbIX IIPH OCYHIECTBJIEHHH 00pa30BaTEJIbHOIO IpoLecca 1no
AUCHHILINHE (PU HE00X0AMMOCTH)

B mpomecce ocymecTBieHHs —00pa3oBaTENBHOrO — TIpolecca IO JUCHUTUTHHE
UCTIOJIb3YIOTCS:

- ABromaTu3upoBaHHasg OuOIMoTeuHo-uHpopManmonHas cucrtema «bYKU-NEXT»

http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnekTpoHHO-0MOMMoTedHas cucrema «lOpaiit» https://urait.ru

- DnekTpoHHO-0HOMHoTeuHas cuctema «Jlanb» http://e.lanbook.com/

- DnekTpoHHO-0ubmMoTeyHas cuctema «Koncynsrant CTyaeHTa:

https://www.studentlibrary.ru/

8. IlepeyeHb OCHOBHOW ¥ [IOMOJHHUTEJbHOW Yy4eOHOI JUTepaTypbl, PpPecypcoB
HHGPOPMALMOHHO-TEJIEKOMMYHUKAUMOHHO ceTn «HWHTepHer» (IpHM HEOOXOAMMOCTH),
PEKOMEHAYEMBIX 1JIfI OCBOCHUA TUCHUIIJIUHBI

a) OCHOBHAS JIUTEepaTypa
1.ITamuc XK. 'eomerpuueckas Teopust tuHamuueckux cucrem: Beaenue. / K. Ilamuc, B.
1 Meny; nep. ¢ anrn. B. H. Konmokonsnesa; nox pen. /. B. Anocosa - M.: Mup, 1986. -
301 c.
2. Konamoropos, A. H. DnemenTsl Teopuu GyHKIMH U (QYHKIUMOHATBHOTO aHanu3a /
Kommoropos A. H. , ®omun C. B. - 7-¢ u3z. - Mocksa : ®DUSMATIINUT, 2009. - 572 c. -


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
https://urait.ru/
http://e.lanbook.com/
https://www.studentlibrary.ru/

ISBN 978-5-9221-0266-7. - Tekct : anekrponnsii // DbC "KoncynbranT crygeHTa" :
[caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785922102667.html

0) 10MOJTHUTEJIbHAS JIUTEepaTypa
1. Metonpl kKauecTBeHHOW Teopur B HenumHeHon auHamuke / JI. I1. IllunpHukos, A. JI.
[uneuaukos, /. B. Typaes, JI. Uya. Y. 1./ nep. ¢ aara C. C. [lamkunoi u 1p - b.m.: b.u.,
2004. - 415 c.
2. Mertoasl kauecTBeHHOUM Teopuu B HenmHeWHoW quHamuke / JI. I1. IluneHukoB, A. JI.
[uneuaukos, 1. B. Typaes, JI. Uya. Y. 2. / nep. ¢ aara. B. A. OcoToBoii; moa Hay4. pej.
. B. Typaesa, A. JI. [llunsuukoBa - b.m.: b.u., 2009. - 546 c.

9. MaTepuajbHO-TeXHHYecKas 0a3a, He0OX0AMMasl VIS OCYIIeCTBJIEHUsI 00Pa30BaTeILHOI0
npoiecca no JMCUUIINHE

MarepuanbHO-TeXHHUECKas 0a3a, HeoOXoaAuMas sl OCYIIECTBIEHUSI 00pa30BaTEIbHOIO
npoliecca 1o AUCLUILIMHE BKIII0YAET B CBOM COCTAB CHELMAIbHBIE IOMEICHHUS:

— y4eOHble ayJUTOPUHU AJIS IPOBEJCHUS IPAKTUYECKUX 3aHATUIN (CEMUHAPOB);

— y4eOHbIe ayTUTOPUHU AJIs IPOBEACHUS IPYIIIOBBIX U UHIAMBUAYAIBHBIX KOHCYJIbTALIUH;

— ydeOHble ayAMTOPUM JUIsl TPOBEACHMSI TEKYLIEro KOHTPOJISI U IPOMEKYTOUHOMH
aTTecTaluu;

— TIOMEILEHUs JUIsl CAMOCTOATENbHOM paboThl;

— IIOMEIIECHUs JUIsl XpaHeHHs M NPOPHIAKTUYECKOTO OOCITY)KMBAaHUS TEXHUYECKUX
CpeAcTB O0yUYEeHHS.

[Tomemienust 111 caMOCTOSITENIBHON pabOThl OOYYaroIIMXCs OCHAILEHBI KOMIIBIOTEPHOU
TEXHUKOH C BO3MOXKHOCTBIO MOAKIIOUEHMS K ceTu «VMHTepHeT» M obecreyeHueM JaocTyna K
AIIEKTPOHHOH HH(pOopMaIoHHO-00pa3oBaTensHOU cpeae SAplY.

ABTOp(BI):

npodeccop Kadgeapbl MaTEMATHIECKOTO MOACIIUPOBAHNUS,

1.¢.-M.H., mpodeccop E. I1. KyObiukun
JIOIIEHT KadeIpbl MaTEeMaTHIECKOTO MOJICITHPOBAHWS,

K.(b.-M.H. A. B. Cekankas


https://www.studentlibrary.ru/book/ISBN9785922102667.html

©CoOoNO AW

13.
14.

15.

16.

17.

IIpunaoxenne Ne 1 k paGoyeii nporpamMme JMCIHIIIMHbBI
«I"'eomeTpuyeckasi Teopust ITMHAMHYECKUX CHCTEM»

DoH/1 OLIECHOYHBIX CPEACTB
JJ1s1 IPOBe/IeHUsI TEKYIIero KOHTPOJISl yCIIeBaAeMOCTH
U MIPOMEKYTOYHOM aTTeCTAIMM CTYAE€HTOB
N0 TUCHUILIUHE

1. Tunosbie KOHTPOJIbHBIC 3aI1aHUA UJIH UHbIC MaTepHaJIbl,
HCII0JBb3YEMbIE B IIpOLECCE TeRymeﬁ aTTeCTallumn

2. Cnmcok BONPOCOB U (MJIH) 3aJaHUii 11l MPOBeIeHUsI TPOMEKYTOYHOM aTTecTalluu
Cnucok BONPOCOB K IK3aMeHY

Junamuueckue cucremsl. OcHOBHbIE omnpezeneHus. Teopema O CyHIECTBOBaHMM H
€MHCTBEHHOCTH pemeHus 3agadd  Komm  CUCTEMBbl  HEIMHEHHBIX  aBTOHOMHBIX
IuddepeHManbHbIX ypaBHEHUH. TeopeMa O HENpepblBHOW 3aBHCUMOCTH PELIEHUH OT
HAuYaIbHBIX YCIIOBHM W mapaMeTpoB. Teopema o nuddepeHuupyeMOCTH pPELIIeHHH 110
HayaJbHbIM YCJIOBUAM U MapaMmerpaM (pOpMyJIHPOBKH U KOMMEHTAPUH).

[Tonoxenuss paBHOBECUS HEIMHEHHOW AaBTOHOMHOW cHUCTeMbl Jau(pdepeHIInaIbHBIX
ypaBHeHui. JIuneapuzoBanHas cuctema. Martpuma SIkobu. Teopema 00 ycTOHYMBOCTH TIO
nepBomy npudmmkenuto (Gopmynuposka). Kpurepuii Payca-I'ypsuna (hopmynuposka).
KauecTBeHHOE HCClIeJ0BaHNE JBYMEPHOM JIMHEHHON cUCTEMbI ypaBHeHM. Citydall y3ia.
KauecTBeHHOE UCCIIeIOBaHNE IBYMEPHOM JIMHEHHON cUCTeMbl ypaBHeHUH. Cirydaii (hokyca.
KauecTBeHHOE UCClIe0BaHNE JBYMEPHOM JIMHENHON cucTeMBbl ypaBHeHui. Citydail cezyia.
KauectBennoe uccnegoBanue TpEXMEpHOM JIMHEMHON cucTeMbl ypaBHeHu. Ciiydaii y3ia.
KavecTBeHHOE HccneioBaHne TPEXMEPHOI TMHENHON cucTeMbl ypaBHeHui. Ciryuail pokyca.
KauectBenHoe uccnegoBanue TpEXMEpPHOU JIMHEWHON cucTeMbl ypaBHeHuit. Ciryyait cea.
KauecTBeHHOE ucciiejoBaHNE TPEXMEPHON JTMHEWHON cucTeMbl ypaBHeHMH. Citydail censo-

doxyca.

. MHOrOMepHbIe THHENHbIE cucTeMbl. CTPYKTypa pelIeHNH B CIIy4ae MPOCThIX KOPHEH.
11.
12.

MHuoromepHble TuHeiHbIe cucTeMbl. CTpYKTypa pelIeHH B ciy4yae KpaTHBIX KOPHEH.
Tononoruueckas  kiaccupukanus  TpyObIX  IOJOXKEHMH  paBHOBECUS.  YCIIOBHE
DKBUBAJICHTHOCTH HEJIMHEHHOM ABTOHOMHOM CHUCTEMBI B OKPECTHOCTH IIOJIOKECHUS
paBHOBecHs ee TuHeiHoi yactu. Teopema ['poOmana-XapTmaHa (GOpMyIUPOBKA).
Tononornueckast 3kBUBAJICHTHOCTD JIMHEHHBIX CHCTEM.

CocTosiHME paBHOBECUSl HEJIIMHEHHOW aBTOHOMHOM CHUCTEMBI CEIJIOBOrO THHA. JIByMepHBbIN
CIIy4ai.

CocTosiHME paBHOBECHS HETMHEWHON aBTOHOMHOM CHUCTEMBI CEJIOBOTO THIA. MHOrOMEpHBIi
cioydail. KpaeBas 3amada. Teopema O CymecTBOBaHMM YCTOMYMBOIO M HEYCTOWYHUBOTO
MHOT000pa3uil.

CocrosiHrEe paBHOBECHs HEIMHEWHONW aBTOHOMHOW CHCTEMBI CEUIOBOrO THMA. AJITOPUTM
MOCTPOCHHS YCTOWYMBOTO U HEYCTOMUMBOTrO MHOT00Opa3uii.

[lenTpanbHoe MHOrooOpasue. Teopema O IEHTpalIbHOM MHOroodpazuu ((popMyIupOBKa).
AJNTOPUTM MOCTPOSHHSI IEHTPAILHOTO MHOT000pa3Hsl.

IMpumep 3ananns, NpeIaraloIerocs Ha IK3aMeHe

1. Tomnonoruyeckas 5KBUBAJICHTHOCTb JTUHEHHBIX CHCTEM.



2. TlocTpouTh ¢ TOYHOCTHIO IO KYOMUECKHX ClIaraéMbIX YCTOMUMBOE U HEYCTOHYMBOE
MHOIr000pa3usi B OKPECTHOCTH HYJIEBOTO MOJIOKEHHS PABHOBECHS CIIEIYIOLIEH CUCTEMBI
Qg depeHInaIbHbIX ypaBHEeHUH:

{ U =-5u+vtanvcosu,
v = 2v + sinusinhu(1 + v).



IIpuniaoxenne Ne 2 k paGoyeii nporpamMme JMCIHIIJIMHbBI
«I"'eomeTpuyeckasi Teopust ITMHAMHYECKUX CHCTEM»

MeTOIlI/I‘IeCKI/Ie YKa3aHUuA AJIA CTYACHTOB 110 OCBOCHHIO JTHCHUIIJINHBI

ABTOp cUMTAET 11e7€CO00PA3HBIM U3JIOKHUTHh HEKOTOPBIE CBOM COOOPAXKEHHMSI II0 BOIIPOCAM,
CBSI3aHHBIM C M3yYCHHEM JaHHOW JUCHUIUIMHBI, APYTrUX AUCHUIUIMH W OOy4YeHHEM Ha
MaTeMaTH4ecKoM (paKyJIbTeTe BOOOIIIE.

Wrtak, Bl BoiOpanmu s Bamero o0pa3oBaHusi MaTeMaTH4eCKUH (aKyIbTeT
KJIaCCUYECKOro yHuBepcurera. Kakue ycioBus HeoOXOAMMbI A OBJIAAEHUS Ipodeccuen
matemaruka? I1o MHEHUIO aBTOpa, TAKUX YCIOBUM MATh:

- TBEPIBIN XapakTep;

- KPUTHYECKOE OTHOIICHHE K cele;

- CIOCOOHOCTH 3aHUMAThCSI MATEMATUKOM U )KEJTaHUE ATO JIENATh;
- peryJsipHbIe 3aHATHS MaTEMaTUKOM;

- XOpolee 370pOBkeE.

OdeHp 4acTo HE BCE 3T JIEMEHTHI UMEIOTCS B HAJTMYMU; B 3TOM CIIydae HAYMHATH HY)KHO
¢ paboThl O TeM mo3uuusaM, rae Bel camu Buaure cBou Hepoctatku. OfHAKO Jaxe B ciydae,
KOTJ]a 3TH YCJIOBUSI COOJIIOJICHBI, B O0OYYEHUHU CTYACHTA MOTYT IPUCYTCTBOBAThH OIPEICIEHHBIC
TPYAHOCTH.

OpnHa U3 TIIaBHBIX 3aKIII0YAETCs B TOM, YTO CTYJIEHTHI YaCTO HEMPABUIBHO OTBEYAIOT IS
ce0s1 Ha BOMPOC, B UEM 3aKJIH0YaeTCsl IOHUMaHUE B MaTeMaTUKE, KAKOB UX YPOBEHb IOHUMAaHMS,
KaKoBa CTETIEHb MaTeMaTU3aI[H X MBIIUICHH. [Ie0 B TOM, 4TO Ja)xe peryispHOe MOCeIIeHne
JeKIMA M MPAaKTUYECKUX 3aHATUH HE TrapaHTHpPyeT XOpoLIero MoHMMaHus mnpeamera. [lis
YCBOEHHUS MaTepHaiia TpedyeTcst Oosibliasi caMOCTOsATENbHAs pad0Ta [10 TEOPETUUECKUM BOIIPOCaM
U pElICHUIO 3a7ay. 3HaTb, IOMHUTHb ONpeAeieHUs U (OPMYJIHUPOBKH TEOpPEM, KOHEUHO,
HE00X0IMMO, HO 3TO emié He 3HAYMT IOJHOCTHIO MOHMMAaTh MaTepuai. He ciemyer 3aydnBath
MaTeMaTHueckue (pakThl Tak, KaK ydar, Hanpumep, ctuxu. Hano BeipaboTath B cebe MPUBBIUKY
OCMBICIISITh UX, O0yMBIBaTh, aHAJTM3UPOBaTh. TaK, «4MCTOE» 3HAHUE ONpeAeICHUs 0e3 yMeHUs
€ro NMPUMEHATh B HECIOXKHOM CUTYaI[UH JIOJDKHO OBITh OLIEHEHO HEYI0BJIETBOPUTEIHHO.

Ocobo cnemyer ckazaTb O HEOOXOAMMOCTH M TMOJb3€ H3YUYEHUS MaTeMaTHYeCKUX
JoKa3zarenbcTB. He cexkper, uTo ceifuac J0Ka3aTeabCTBO U3KHMBAETCS U3 HIKOJIBHONH MaTeMaTHKH.
OpHako WMEHHO [10Ka3aTelbhCTBAa, a HE (OPMYIHMPOBKH PpE3YIbTAaTOB, COCTABISIOT CYTh
MaTeMaTHKd. VIMEHHO JoKa3aTeNbHBIH CTWJIb MBIIIJIEHHUS BBIAEISET MaTreMaThKa U3
NpeCTaBUTENIeH MHOTHX JIPYTHX Mpodeccuii 1 IMEHHO J0Ka3aTelbCcTBa HanOoJiee 3HAYUTEITbHBI
JUIS TIOBBIIIEHUS CTENEHM MaTeMaTu3aluu MelnuleHus. He criexyer nymath, 4TO, MpOCITyIIaB
JI0Ka3aTeIbCTBO Ha JIEKIIUH, BBI €0 IMOJIHOCTHIO TIOHSUTN B ycBomHd. [lonpoOyliTe Bocipon3BecTr
€ro JoMa — Kak IpaBujio, Bel BCTpeTUTeCh CO 3HAUUTEIbHBIMU TPYIHOCTSIMU. B 3TOM HeT HU4ero
HEOOBIUHOTO.

ITo HamemMy MHEHHIO, 1aXe B KaXXJIOM IPOCTOM Ha BUJI 10KA3aTEJIbCTBE 3aKOJUPOBAHBI T€
OTKPOBEHUSI, HAXOJKM M OTKPBITHS, KOTOPhIe OBUIM C/IETaHbl €r0 aBTOPOM MHOTO JieT Hazan. U
XOTSl OHU CTJIaKEHbI IPU U3JI0KEHUH Ha JIEKIMM WM Ha CTPAaHHUIAaX Y4eOHHKa, OHU CYLIECTBYIOT
U TpeOyroT ocMbIcieHus. Kakaplii cKkauoK B TO3HAHUH, CICTAHHBIN TaBHBIM-IABHO YYEHBIM-
MaTeMaTHKOM JIOJDKEH UMETh CBOE OTPAKEHUE B TOJIOBE M3YUAIOIIEr0 3TOT MPEAMET MHOTO JIET
ciycts. [TosToMy MaremaTtWka TpyaHa HE TOJNBKO Ui TBOPUYECTBA, HO W JUIA W3ydeHHsS. B
U3BECTHOM CMBICIIE W3YYE€HUE MATeMaTHKH CaMO SIBJISIETCS TBOPYECTBOM, TOJIBKO TBOPUYECTBOM
it cebs. TpyTHOCTh MaTeMaTWYecKOro 3HAHHSI UMEET W APYTyH CTOPOHY: MaTeMaTHYeCKHe
UCTUHBI YCTOWYMBBI, HETIEPEMEHUUBBI U AK€ BEUHBl. JTO OYEHb IpPHUBJIEKATEIbHOE KauecTBO
Halllell HayKH.



