MMHOBPHAYKN POCCUU
®ENEPANIbHOE MOCYIAPCTBEHHOE BIO[KETHOE OEPA30BATENIbHOE YYPEXOEHUE
BbICLLUEFO OEPA30BAHUSA

«BOPOHEXCKWUM rOCYOAPCTBEHHbIN YHUBEPCUTET »
(®rBOY BO BIY)

YTBEPXOAKO
3aBegyoLwmin kapegpon
anrebpbl 1 MaTeMaTU4ecKmx
MEeTO40B rMapoLaMHAMMUKM

r (3BsirmH B.T".)

rnodnuck, pacwugposka nodnucu

14.04.2022 .

PABOYASA NMPOMPAMMA YYEBHOU OUCLUUMITUHDBI
B1.B.07 Tononornyeckmne mMetoabl HENMHENHOrO aHanus3a

1. Koo 1 HaumeHOBaHMe HanpaBeHus NoAroTOBKNU:
01.03.01 MaTtemaTuka

2. Mpodunb nogrotoBkn: duddepeHumansHble ypaBHEHNA, UHAMUYECKUE CUCTEMBI U
onTUMarnbHoe ynpasreHune

3. Keanudumkauma BbinyckHuka: bakanasp
4. ®dopma oby4yeHus: OyHas

5. Kacbeapa, otBevarlan 3a peanusauymio aucumnnuubl: Kadgeapa anredpbl u
MaTeMaTuyeCckux MeTOAOB ’MAPOANHAMUKM

6. CoctaBuTENM Nporpammbl: npogeccop, a.d.-M.H. 3BsrnH Buktop Mpuropbesmy

7. PekomeHpoBaHa: HMC matemaTtuyeckoro cakynbteta npotokon Ne 0500-03
oT 24.03.2022 .

8. YuebHbIn roa: 2024-2025 CewmecTp(bl): 5



9.llenu n 3agayum y4e6HON AUCLMNIIUHDI:

Llenbto  Kypca sensemcss OpMUpPOBaHME Yy  CTygeHTa LEeNOCTHOr0 MOHMMaHuUs O
MaTeMaTM4YeCKONn AUCUMNIIMHE, YCTOMYMBbIE MaTemMaTuyeckme HaBblkM, Heobxogumble AN
N3ydeHnsa Opyrnx cneumanbHbiX AOUCUMNNAWH; copMmpoBaTb CMOCOBHOCTbL MPUMEHEHUS
MaTemaTuyeckmx opmannamoB B NPodEeCCMoHanbHOM AesaTenbHOCTH.

3adayu y4ebHoU OuCyUMNUHbI:

- O3HaKOMIIEHME C COBPEMEHHLIMW METOAaMW HENWHEWHOro aHanmM3a W TOMONOrMyYeckux
MeTO[0B aHanun3a;

- BblpaboTKa HaBbLIKOB M YMEHWUA MO NPUMEHEHUIO MOJSTYYEHHbIX 3HaHWWA MpU pelleHun 3agad
pasHbIX MaTeMaTU4YeCKNX ANCLMMINH

10. MecTto y4yebHOM AucuunuHbl B cTpykType OOIl: oTHOCUTCS K YacTu, bopMupyemomn
y4yacTHuUKamm obpasoBaTesibHbIX OTHOLWEHUI bnoka 1.

[ns ero ycnewHoro ocBOeHUs HEOOXOAMMbI 3HAHUS U YMEHUS, NPUoBpeTEeHHbIE B pesynbTaTe
00y4eHns no npeawecTBYLWMM OUCUMNIMHAM: MaTeMaTUYeCKnin aHanns, OYHKLNOHAaIbHbIN
aHanus, guddepeHunanbHas reoMeTpusi U TONONorus.

CTyoeHT pormkeH cBobogHO BnageTb  MaTeMaTUYECKUM  aHanm3om,
anddepeHumnanbsHon  reomeTpum KU TononoruuM, o6bnagatb  MNOSHbIMU
dyHKLNOHANbLHOro aHanmaa.

3J1ieEMEeHTaMM
SHaHNAMU

11. MNMnaHupyemble pe3ynbTaTbl O0y4YeHMSA MO AUcCUUNNUHE/MOAYNIO (3HaHUA, YMeHUS,
HaBblKU), COOTHECEHHbIE C MIIaHMpPYyeMbIMU pe3yfnbTaTaMu OCBOEHUSI obpasoBaTesibHOMU
nporpamMmmbl (KOMNEeTeHUUAMUN BbINMYCKHUKOB):

Kog HassaHune Kog(bl) | MHaukaTtop(bl) MnaHnpyemble pesynbTaTbl 00y4eHus
KOMMeTeHLMH
MK-3 | CnocobHoCTb K MK-3.1 | AHannsupyet 3HaTb: COBpPEMEHHbIE CMOCObbI peLleHmns
peLueHunio 3agay MHoroobpasue 3agad B npegmeTHoOM obnactu
aHanuMTU4eckoro COBPEMEHHBbIX CnocoboB | YMeTb: paboTaTb C pasHbIMU MCTOYHUKAMM
xapakrepa, pelleHns 3agady B Hay4HOW nNuTepaTtypbl.
npegnonarawLmx obnacTtun ypaBHeHWU B BnapgeTb: MeTogamMm camoCTOATENBHOIO
BblGOp 1 YaCTHbIX NPOM3BOAHbIX | 0By4YEeHUss HOBbIM 3HAHUSAM W CocoBamu nx
MHoroobpasue N ypaBHEHUN NpUMEHeHNs1 B NpeamMeTHon obnacTu
aKTyanbHbIX MaTemaTn4eckomn
cnocoboB peLueHus DU3NKM
3apad B obnactm MK-3.2 | Bbibupaet 3HaTb: crnocobbl uccnegoBaHus
ypaBHEHWU B onTUMarnbHbIh cnocob aHanuMTuU4ecKnx 3agad B NpeameTHoOn
YacTHbIX nccnegoBaHus 3agad obnactu
NPOM3BOOHbIX U aHanuMTu4eckoro YMeTb: rpamoTHO M NpaBuITbHO BbIOUpaTh
ypaBHEHUN XapakTtepa B obnactu ONTMManbHbIA cnocob nccnegoBaHnsa 3agad
MaTemMaTU4eCKon YpaBHEHUN B YaCTHbIX BrnageTb: nctovHmMkamu nHopmaumu,
dusmkn NPON3BOOHbIX U TEOpeTUYECKUMN NMOAXOAAMU K
ypaBHEeHUI ncernegoBaHMID MaTeMaTu4Yeckux Mmoaenen B
MaTemMaTnyeckom 06racTu ypaBHEHWIN C YaCTHBIMU
dusnkn NPOM3BOAHbIMU; HaBblkaMmy paboTbl B
WH(OPMALMOHHBIX COBPEMEHHbIX CUCTEMAX
MK-3.3 | lNprmeHsieT BbIOpaHHbIN | 3HaTb: KOHUENTyalnbHblE OCHOBLI METOL4OB
METOA MCCNefoBaHns K | pelleHus 3agad B npegMeTHon obnacTy;
peLLeHnto 3a4a4u B Knaccudrkaumio ypaBHEHNIA B YACTHbIX
obnacTtu ypaBHeHWI B NPOM3BOAHbIX; OCHOBHbIE METOAbI
YaCTHbIX NMPOM3BOAHbIX | AOKa3aTenbCTBa MaTeEMaTUYECKUX
W ypaBHeHUN yTBEPXAEHUI
MaTemaTn4eCcKon YMeTb: NPUMEHSATb pasnnyHble METOAbI
dusnkn peLLeHNs aHanUTUYECKNX 3afad, rPamMoTHO U
NpaBuUnbHO NPeacTaBnATb CBOM pe3ynbTaThl
BnageTtb: MeTogamMm camocTosITENBHOTO
00y4YeHMs HOBBIM 3HAHMAM U crnocobamm ux
NPYMEHEHNS K MCCNEAOBAHMIO PELLEHNI
3aga4ym B 00nacTu ypaBHEHMIN B YACTHbIX
NPOM3BOAHbIX 1 YPaBHEHU MaTEMaTNYECKON
U3UKM




12. O6bem AucuMNIMHbI B 3a4eTHbIX eaAuHuuax/yac. (8 coomeemcmeuu C y4ebHbIM
nnaHom) — 3/108.
Popma NPoOMEXYTOHYHOM aTTeCTaLMU: IK3aMeEH.

13. TpyAROEMKOCTb MO BuAaM y4yebHoun paboTbl

TpygoemKocTb
Bua yyebHol pabothbl Mo cemecTpam

Bcero 6

AyaUTOpHbIE 3aHATUSA 54 54
B TOM YuUcne: nekummu 36 36
npakTu4eckme 18 18

nabopaTtopHkle - -

CamocTosiTensHas paborta 18 18
dopma NpoMeXyTOHHON atTecTaumm 36 36

9K3aMeH

WToro: 108 108

13.1. CopgepxaHne AUCLUMNIUHLI

n/n Peanusauua pasgena
HanmeHoBaHve pasgena OVCUUNMNWHBI C
CopeprxaHue pasgena AUCLMNInHbI -
AncumMniinHbI NMOMOLLIbKO OHJTAaNH-
Kypca, QYMK*
1. Nekuun
1.1 | MNpeaBapuTenbHble Kputuyeckne To4Ukn 1 KpUTM4eCckne 3HavyeHms https://edu.vsu.ru/course/vie
pesynbTaThl Teopema Capaa w.php?id=12184
1.2 | AkcnomaTtumyeckas OnpeaeneHne ToNoNorM4YecKkon cTenenmn
TEOpUs TOMOMOrMYeckon | oTobpakeHuin KOHEYHOMEPHbIX NPOCTPAHCTB Yepes
CTENEeHN. cuctemy akcmom. O NpoaormkeHnn QYHKLMN 1
nemMmMa o HeveTHbIX PYHKUNAX HesaBncumocTb
akcuom [NpocTenume cBONCTBa CTENEHU
KoHCTpyKUMSa cTeneHn ang rnagkux oTobpaxkeHun un
perynsapHbIX TOYEK
HenpepbiBHasa 3aBUCMMOCTb CTeneHn ot f n p
KoHCTpyKUMS cTeneHn aAng rnagkmx oTobpaxkeHun n
NPOM3BOJIbHBIX TOYEK
1.3 | CywecTtBOBaHue KoHCTpyKumsi cTeneHmn 4ns NponsBosibHbIX
TOMOSIOrMYECKOM CTENEHN | HEMPEPbIBHLIX OTODpaXxxeHun. Teopema
CyLLLeCTBOBaHWS TOMONOTMYECKON CTEMEHN
EOQMHCTBEHHOCTb TONONOMrMYECKon cTeneHu
Teopema Bpayaspa 0 HenogBWXHOW TOYKE
(pasnunyHble BapuaHThbl)
1.4 | lHgekc p - TOYKK n Onepatop caBura no TpaeKkTopusm
€JVHCTBEHHOCTb audbdepeHumnanbHbIx ypaBHeHun. CyliectBoBaHme
TONOJSIOrMYECKON CTENEHN | NePUOANYECKMX peLleHnA. HesaBUCMMOCTb CTeneHu
OT BblIbOpa TOYKM P B KOMMOHEHTE CBA3HOCTU
[OononHeHnss obpasa rpaHuubl obnactu. [NpusHakm
paBeHCTBa cTeneHen. BoluncneHne nHgekca p -
TOYKM
1.5 | JanbHenwue cBoncTBa HeopureHTnpoBaHHas CcTeneHb rmagkmx
TOMOJIOrMYECKON CTENEHN | OTOBpaXKeHUin MHOroobpasun.
Teopembl Xonda
Teopema lNeppoHa-PpobenHnyca
1.6 | HeopueHTnpoBaHHas HeopureHTnpoBaHHas CcTeneHb rmnagkmx
cTeneHb rmagkux oToBpaXkeHni MHOroobpasui.
OoTODOpaXKeHun Teopema o npousBeneHun nHaekcos CteneHb
MHoOroo6pasumn cynepnosmuum otobpakeHuni
CBoncTBa HEOPUEHTMPOBAHHOWM CTEMNEHWN TMagKmX
0TOBPaXKEHN MHOroobpasun
2. MpaKkTnyeckne 3aHATUA
2.1 | NpenBapuTenbHble Kputnueckune ToUKM N KpUTUYECKME 3HAYEHUS https://edu.vsu.ru/course/vie
pesynbTaThl Teopema Capaa w.php?id=12184
2.2 | AkcnomaTnyeckas OnpefgeneHre TONONOrMYECKON CTENEHN



https://vk.com/away.php?to=https%3A%2F%2Fedu.vsu.ru%2Fcourse%2Fview.php%3Fid%3D12184&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fedu.vsu.ru%2Fcourse%2Fview.php%3Fid%3D12184&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fedu.vsu.ru%2Fcourse%2Fview.php%3Fid%3D12184&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fedu.vsu.ru%2Fcourse%2Fview.php%3Fid%3D12184&cc_key=

Teopud TOMONOrN4YeCcKomn
CTeneHn.

OoTODpaXKeHN KOHEYHOMEPHbIX MPOCTPAHCTB Yepes
cuctemy akcuom. O NpogormKeHMn pyHKLUM 1
nemMma o HeveTHbIX PYHKUNAX HezaBnMcUMOCTb
akcmom lNpocTenmne cBoMCTBa CTENEHN
KoHCTpyKumsi cTeneHmn Ans rnagkux otodpaxeHun n
perynsipHbIX To4ek

HenpepbiBHasa 3aBUCMMOCTb cTeneHn ot f u p
KoHCTpyKuusi cTeneHmn 4ns rnagkux otodpaxkeHun n
NPON3BOSIbHBIX TOYEK

2.3

CywecTtBoBaHue
TOMOSIOrMYECKON CTENEHMN

KoHcTpykumsa cteneHn ons nponsBonbHbIX
HenpepbIBHbIX 0TOOpaXeHun. Teopema
CyLL,eCTBOBaHMSA TOMOOrMYECKON CTENEHN
EQMHCTBEHHOCTb TOMOMOrMYECKON CTENEHM
Teopema bpayapa 0 HENOABWUXHON TOUKE
(pasnu4yHble BapuaHThbl)

24

MHAaeke p - TOYkU U
€VHCTBEHHOCTb
TOMONOMMYECKON CTEMNEHU

Onepatop casura no TpaekTopusam
AuddepeHumansHbIxX ypaBHeHuin. CylectBoBaHWe
nepuoguyecknx peleHmn. HesasucumocTb cTeneHu
OT BbIGOpa TOUKUN P B KOMMOHEHTE CBSI3HOCTU
AononHeHns obpasa rpaHmubl obnactu. MNpuaHakm
paBeHCcTBa cTeneHewn. BolumcneHne nHgekca p -
TOYKM

2.5

[anbHenwmne ceBoncTea
TOMONMOMMYECKON CTEMNEHU

HeopueHTnpoBaHHas CcTeneHb rnagkmnx
oToBpaxkeHnt MHOroobpasui.
Teopembl Xonda

Teopewma lNeppoHa-PpobeHunyca

2.6

HeopueHTpoBaHHas
cTeneHb rnagkmx
oToBpaxeHuin
MHoroobpasui

HeopueHTnpoBaHHas CcTeneHb rnagkmnx
oTOBpaKeHn MHOroobpasun.

Teopema o nponsBegeHun nHaekcoB. CTeneHb
cynepnosuumm otobpaxkeHui

CBoViCTBa HEOPUEHTMPOBAHHOWM CTENEHN rNagKnx
oTOoBpaKeHNn MHOroobpasmn

13.2. Tembl (pasgenbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Bugbl 3aHsaTMI (4acoB)
Ne HanmeHoBaHue TemMbl CaMocTosTent
n/n (pasgena) gucumnivHbI Jlekumm | Mpaktnyeckme | JlaGopaTopHble Bcero
Has pabota

1 | lNpegBapuTenbHble pesynbTaThl 6 3 - 3 12
AxcrnomaTuyeckasa Teopus

2 ‘ P 6 3 - 3 12
TOMONOMMYECKON CTEMNEHM.
CyuwiecTtBoBaHue

3 | Yo 5 6 3 - 3 12
TOMOMNOrMYECKON CTEMEHN
MHOeKe p - TOYKN K

4 | eJNHCTBEHHOCTb 6 3 - 3 12
TOMONOMMYECKON CTEMNEHU

anbHeKnLwmne cBONCTBa

5 | A ; 6 3 : 3 12
TOMOMNOrMYECKON CTEMNEHN
HeopueHTnpoBaHHasa cteneHb

. 3

6 | rmagkmx oTobpaxxeHun 6 3 - 12
MHoroobpasui
Sk3ameH - - - - 36
WTtoro: 36 18 - 18 108

14. MeToan4yeckune ykasaHma Ans odoyvarowmxcsa no 0CBOEHUIO AUCLUMIIUHDI

B npouecce npenogaBaHus OUCUMMMANHBI MCMONb3YKOTCA TakMe Buabl y4eOHoM paboTbl, Kak
NeKunn, npakTU4eckne 3aHATUS, a Takke pasfMyHble Buabl CaMOCTOATENbHOM pPaboThl
oby4varowmxca. Ha nekuumsx pacckasbiBaeTcsl TEOPETUYECKMM MaTtepuar, Ha NpakTUYecKux
3aHATUAX peLUarnTCsa NPpMMEpPbI N0 TEOPETUYECKOMY MaTepuany, NPoYNTaHHOMY Ha NEKLUUSIX.
Mpn wm3ydyeHmm Kypca «Tononornyeckme MeToAbl HENWHEWHOro aHanusa» oby4arowmmca
cnegyeTt BHUMATESbHO ChylaTh M KOHCNEKTUPOBATb MaTepuarn, uanaraeMbli Ha ayanTopHbIX
3aHaTUAX. [ns ero NOHMMaHUs M KayeCTBEHHONO YCBOEHUSI pEKOMeHAyeTcs crneayrollas
nocnenoBaTeNibHOCTb AENCTBUMN.



1. Mocne kaxgown nekuun cTydeHTam pekoMmeHayeTcs noapobHO pas3obpaTb MPOYUTAHHbLIV
TeopeTUyecknn maTtepuar, BblydnTb BCe onpeeneHvs n opMynupoBKku TeopeMm, pasobpaTb
npuMepbl, pelleHHble Ha nekuumn. [lepen criegywowen nekumi obsisaTenbHO MOBTOPUTL
MaTepuan npegblayLien nekuum.

2. Mpun nogroToBke K MNPaKTUYECKUM 3aHATUAM MOBTOPUTb OCHOBHbIE MOHATMS MO Temam,
n3yunTb npumepsbl. Pewas 3agayv, npeaBaputenbHO MOHATb, KaKoW TeopeTU4eCcKkun matepuan
HY>XHO ucnonb3oBaTb. HameTuTb nnaH peweHus, nonpoboBaTb Ha €ro OCHOBE peLnTb
npakTnyeckune 3agadw.

3. Bce HeobGxoouMMmble Ons YCBOEHUS Kypca MaTepuanbl pasMelleHbl Takke Ha canTte
dakynbTeTa https://math.vsu.ru/wp/?page_id=937.

15. lNepeyeHb OCHOBHOM WU [OOMNOJSIHUTENBLHOW INUTepaTypbl, PECypCoOB WHTEPHeT,
HeobXoAUMbIX AN OCBOEHUSI ANCLUMUMNIIUHbI

a) OCHOBHas nutepaTtypa:

Ne n/n McToYHUK

1 3BaruH B.I". BBegeHune B Tononormdeckne Metoabl HenuHenHoro aHanuaa/ B.IM. 3BarvH ; BopoHexckuii
rocyaapCTBEHHbIN yHUBepcuTeT. — BopoHex : N3gaTtensckui gom BI'Y, 2014. — 291 c.

2 JToctepruk J1.A., Cobones B.N. KpaTkuin kypc pyHKUnoHansHoro aHanusa,/ isgatensctBo «JlaHby,
2009, 272 ¢

3 CwmaruH B.B. [enictButenbHbin aHanus : [yyebHoe nocobue] / BopoHex : Msgatensckuin gom BIY, 20154
61 c. http://mwww.lib.vsu.ru/elib/texts/method/vsu/m15-29.pdf.

4 Konmoropos A. H.. 3nemeHTbl Teopun yHKUMI 1 DYHKUMOHANbHOro aHanmnsa : [ydebHuk] / A.H.
Konmoropos, C.B. ®omuH ; Mockosckuii roc. yH-T um. M.B.JTomoHocoBa .— U3g. 7-e .— M. : duamatnur,
2012 —570c

0) gononHuTENbHasa nNuTeparypa:

Ne n/n NcTouHmMK

5 3earuH B. I.. JInHenHble dopearonbMoBbl onepaTopbl U X CBOMCTBA : y4ebHOe nocobue onsi CTy4eHTOoB
By3oB / B.I". 3garuH, B.T. OMmuTtpuerko, H.M. PaTtuHep ; BopoHex. roc. yH-T .— BopoHex : UL, BI'Y,
2007 .—81c

6 HupeH6epr J1.. Jlekumm no HenuHenHoMy pyHKLmMoHanbHomy aHanuay / J1. Hupen6epr ; nep. ¢ anrn. H.[.
BeegeHckon .— M. : Mup, 1977 — 232 c.

7 3armH B. .. CteneHb OpPMEHTUPOBAHHBIX OTOOPAaXEHUA KOHEYHOMEPHbIX MHOroobpasun : yy4ebHo-

mMeToamyeckoe nocobue ans sysos / B.I'. 3earvH, B.T. Omutprerko, H.M. PatuHep ; BopoHex. roc. yH-T
.— Boponex : NOM By, 2006 .— 43 c.

8 BeeneHwue B Tononoruto ; YyebHoe nocobue gns ctyq. By3oB, 0byd. no cney,. "Matemartumka" / HO.I".
Bopucosuny, H.M. brinsusikos, A.A. Uspaunesuy, T.H. domeHko .— 2-e nsg., gon. — M. : Hayka :
®dusmarnur, 1995 . — 414 c.

9 Teopus cTeneHn KOHEYOMEPHbIX OTODOpaeHui: y4eb. nocobue anga ctyaeHToB 3 Kypca mart. dak. /
coct. 1. A. BopoTtHukos, B. I'. 3BarnH.-BopoHex: BI'Y, 2002.-58 c.
10 KpacHocenbckun M. A. 'eomeTpuryeckne metoabl HenmHenHoro aHanmaa / M. A. KpacHocenbckun,

IM1.1.3abpenko.-M.: Hayka, 1975.-510 c.

B) MHOPMALMOHHO-6UBNNOTEYHbIE pPecypcehbl:

Ne n/n McTouHUK
11 http://www.lib.vsu.ru - OnekTpoHHbIn kaTtanor 3HE BI'Y
12 https://math.vsu.ru/wp/?page _id=937 — Cant cakyneteta

13 https://edu.vsu.ru/course/view.php?id=12184 — 3NeKTPOHHbIN KYypC



https://vk.com/away.php?to=https%3A%2F%2Fmath.vsu.ru%2Fwp%2F%3Fpage_id%3D937&cc_key=
http://www.lib.vsu.ru/elib/texts/method/vsu/m15-29.pdf
http://www.lib.vsu.ru/?p=4
https://vk.com/away.php?to=https%3A%2F%2Fmath.vsu.ru%2Fwp%2F%3Fpage_id%3D937&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fedu.vsu.ru%2Fcourse%2Fview.php%3Fid%3D12184&cc_key=

16. NMepeyveHb y4e6HO-MeTOANYECKOrO 06ecneyeHUs Ansi CaMOCTOATeNIbHOW paboThl

Ne n/n NcTouHnk

1 JlroctepHruk J1.A., Cobones B.U. KpaTkuin Kypc byHKUMOHanbHoro aHanusa,/ Uagatensctso «JlaHby,
2009, 272 ¢

Xenemckun A. .. Jlekumm no dyHKUMOHaNbHOMY aHanuay : [ydebHuk] / A. A. Xenemckun .— M. :

2 MLIHMO, 2004 — 552 c.

Konmoropos A. H.. OnemeHTbl Teopmmn OyHKLUIA U PyHKLMOHANBHOro aHanmaa : [y4ebHuk] / A.H.
3 Konmoropos, C.B. ®omuH ; Mockosckuii roc. yH-T um. M.B.JTomoHocoBa .— U3g. 7-e .— M. :
®uamarnut, 2004 .— 570 c

BeeneHune B Tononoruio : YuyebHoe nocobue ans ctya. By3oB, 06y4. no cnew. "Matematumka" / HO.I".
4 Bopucosuy, H.M. brinsHskos, A.A. Uspaunesuy, T.H. domeHko .— 2-e usga., gon. — M. : Hayka :
duamatnut, 1995 — 414 c.

Teopust cTENEHM KOHEYOMEPHLIX OTOBpaxeHui: y4eb. nocobre ans cTyaeHToB 3 Kypca Mart. doak. /

5 coct. [1. A. BopoTtHukos, B. I'. 3BaruH.-BopoHex: BI'Y, 2002.-58 c.

6 KpacHocenbckun M. A. l'eomeTpuyeckne metoabl HenvHenHoro aHanmaa / M. A. KpacHocenbckun,
I1.M.3abpeliko.-M.: Hayka, 1975.-510 c.
3BsruH B. I.. JIHeliHble dopearonbMoBbl ONepaTopbl 1 UX CBOMCTBA : y4ebHoe nocobue Ans CTyqeHToB

7 By3oB / B.I". 3Barun, B.T. Omutpuenko, H.M. PatuHep ; BopoHex. roc. yH-T .— BopoHex : WML BI'Y,
2007 .—81c

8 HupeH6epr J1.. Jlekummn no HenuHenHomy yHKUMoHanbHoMy aHanuay / J1. HupeHnbepr ; nep. ¢ aHmn.

H.O. BeegeHckon .— M. : Mup, 1977 .— 232 c.

3BsrvH B. .. CTeneHb opMeHTMpOoBaHHbIX OTOBpaXKeHU KOHEYHOMEPHbIX MHOroobpasui : y4ebHo-
9 mMeToamnyeckoe nocobue ans sysos / B.I'. 3sarvH, B.T. OmutpueHko, H.M. PatuHep ; BopoHex. roc. yH-
T .— BopoHex : JIOMN BI'Y, 2006 .— 43 c.

Mwuwenko A.C. Kypc auddepeHumansHomn reometpum u tononormm / A.C.Muenko, A.T.domeHko.-

10 M.:Man-8o MY, 1980.-439 c.

MonoxeHne 06 opraHnsauumn camocTosTenbHOW paboTbl oby4valowmxcs B BopoHexckom
rocy4apCTBEHHOM YHMBEpCUTETE
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17. WHdoOpMaUMOHHbLIE TEeXHONOrMu, MUcCnosib3yemMble Ans peanu3auum  y4eOHoOM
AUCLUUNIUHBLI, BKNOYasa nporpamMmMmHoe obGecneyeHue v MHEPOPMaLUNOHHO-CNpPaBOYHbIE
cucTtembl (NMpU Heo6xXO0AMMOCTH)

AucumnnuHa MoxeT peanu3oBbiBaTbCA C NPUMEHEHUEM AMCTAHUMOHHBIX obpasoBaTenbHbIX
TEXHONOMM, Hanpumep, Ha nnarcgopme «ONEKTPOHHbIN YHUBepcuTeT BIry»
(https://edu.vsu.ru/course/view.php?id=12184).

lMepeyeHb HeobxoanMMoro nporpammMHoro obecneveHus: onepaunoHHas cuctema Windows mnm
Linux, Microsoft, Windows Office, LibreOffice 5, Calc, Math, 6paysep Mozilla Firefox, Opera nnm
Internet.

18. MaTepuanbHO-TeEXHUYECKOE obecnevyeHne AUCLUMNIIUHDbI:

CneuunanunsnpoBaHHasa mebenb.

[ns camocTosiTenbHOM paboTbl NCNOMb3YETCA Kacc C KOMMbOTEPHOW TEXHUKOW, OCHALLEHHbIN
HeobXxoOMMbIM NPOrpaMMHbIM  obecrneyeHneM, SNEKTPOHHbIMKU  y4eBHbIMM nocobusamn
3aKoHoZaTeNlbHO - MNpaBOBOM M HOPMATMBHOW MOUCKOBOW CUCTEMOMW, MMEIOLNN BbIXOA B
rnodanbHyo ceTb.

Mpn peanusaunn OUCLMNNAMHBI C UCNONb30BaHWEM OUCTAaHUMOHHOIO 06pas3oBaHUS BO3MOXHbI
AONOSHEHNS MaTepuanbHO-TEXHNYECKOro obecneyeHnsa ANCLUMNvHbI.

19. ®oHA OLEHOYHbIX CPEeaAcCTB:

OueHo4YHbIe cpeacTBa ANA NPOBeAEHUSA TEKYLLEN N NPOMEeXYTOYHOM aTTecTaumm
Mopsgok  OueHKM ocBOeHusi  obyyarwmmmucs yd4ebHOro martepuana onpegensiercs
cogepxaHnem cneayruwmx pasgenoB AUCUUNNUHLIL:

Wupmkatop(bl)
Ne HanmeHoBaHue pasgena
KomneTteHums (1) OOCTUXKEeHUs OueHouHble cpeacTBa
n/n OncunnMHbl (Moagyrns)
KOMMeTeHLNN
1 MpenBapuTenbHble pe3ynbTaThl AK-3 MK-3.1 [omallHne 3agaHus,
KOHTponbHasa pabota Ne 1



https://vk.com/away.php?to=https%3A%2F%2Fedu.vsu.ru%2Fcourse%2Fview.php%3Fid%3D12184&cc_key=

2 AkcromaTnyeckasa Teopusi MK-3 MK-3.1 JdomalHve 3agaHus,
TONOSIOrMYECKON CTENEHN. ] KOHTponbHas pabota Ne 1

3 CyLecTBOBaHME TOMOMOMMYECKON nK-3 AK-3.1 [omalluHne 3aganHus,
CTENneHn ' KOHTponbHas pabota Ne 1

4 MHaeke p - TOYKK 1 MK-3.2 JdomalHve 3agaHus,
€0MHCTBEHHOCTb TONONOrMYECKON MK-3 I'IK-3. 3’ KOHTponbHas pabota Ne 1
cTeneHu

5 [anbHenwmne cBoncTea MK-3.1 JJomaluHne 3aganHus,
TOMNOMOrM4eCcKon CTeneHn MK-3 MK-3.2, KOHTponbHasi pabota Ne 1

MK-3.3

6 HeopueHTnpoBaHHaga cTeneHb MK-3.1 [omalHre 3agaHus,
rmagkux otobpaxeHui MK-3 MK-3.2, KOHTponbHas pabota Ne 1
MHoroobpasui MK-3.3

I'clg)omemyTquaﬂ arrecraLvs lMepeyeHb BONPOCOB K 3K3aMeHy
OpMa KOHTPOrs - 3K3aMeH

20. TunoBble OUEHOYHble cpeacTBa M MeTOoAMYECKMEe MaTepuanbl, onpeaensiowme
npoueaypbl OLLeHUBaHUA

20.1. TeKywuin KOHTPOSb yCNneBaeMocTu

KoHTponb ycneBaemMocTM MO AUCUMMINIMHE OCYLLECTBNSETCS C MNOMOLbIO  CrieaytoLmx
OLIEHOYHbIX CPEeACTB:

HdomawHue 3adaHusi:

[lo meme 1. [MpedsapumeribHble pe3yibmamsasl

3BsaArmH B.[. BBegeHne B Tononorndeckne metodbl HenuHenHoro aHanusa/ B.[. 3BarvH
BopoHexckuin rocyaapCctBeHHbIn yHuBepcuteT. — BopoHex : VsgaTenbckuii gom BIY, 2014, —
291 c.

3apanue:

[lokasaTb, YTO MHOXECTBO KPUTUYECKUX 3HAYEHUN TOXOECTBEHHO MOCTOSHHOW (PYHKUUM eCTb
MHO>XECTBO Mepbl Hyrb.

[lo meme 2. AKcuomamu4ecKasi meopusi moriosi02u4eckKol cmeneHu

3BarnH B.I. BBegeHne B TOnonorunyeckne metoabl HenuHenHoro aHanmsa/ B.[. 3BsaArvH
BopoHexckun rocygapctBeHHbIn yHuBepcuteT. — BopoHex : spgaTtensckun gom BI'Y, 2014, —
291 c.

3apaHue:

[MokasaTb, Kak u3 Teopembl 1.2.1 BbiTeKaeT yTBepXxaeHne nemmvol 1.2.4

o meme 3 CywecmeosaHue morosio2audeckol cmerneHu

3BarnH B.I. BBegeHne B TOnonoruvyeckne metoabl HenuHenHoro ananmsa/ B.[. 3BaArvH
BopoHexckun rocygapctBeHHbIn yHuBepcuteT. — BopoHex : sgaTenbckun gom BIY, 2014, —
291 c.

3apaHue:
1. 3apava 1.4.2
2. [okasatb Teopemy 1.4.9

[o meme 4. IHOeKc p - mOoYKU U eOUHCMBEHHOCMb MOMO0/102UYEeCKOU cmerneHu

3BarnH B.[. BBegeHne B TOnonoruvyeckne metoabl HenuHenHoro ananmsa/ B.[. 3BaArvH
BopoHexckun rocygapctBeHHbIn yHuBepcuteT. — BopoHex : spgaTenbckun gom BIY, 2014, —
291 c.

3apaHus: lNokasaTb, Kak n3 TeopeMsbl Pylue BbiTEKAeT AoKa3aTenbCTBO Teopembl 1.5.4

[lo meme 5. [JanbHeliwue ceolicmea morosio2u4eckKol cmerneHu

3BarnH B.[. BBegeHne B TOnonoruvyeckne metoabl HenuHenHoro ananmsa/ B.[. 3BaArvH
BopoHexckun rocyaapctBeHHbIn yHuBepcuteT. — BopoHex : UspgaTtenbckui gom BI'Y, 2014, —
291 c.

3apaHwue: [Jokazatb Heobxogmmble ycrosus Teopembl 1.6.5

1o meme 6. HeopueHmuposaHHas cmerneHb 2r1adkux omobpaxxeHul MHo2006pa3ull




3BarnH B.[. BBegeHne B TOnonormyeckne metoabl HenuHenHoro aHanuaa/ B.I. 3BsarvH ;
BopoHexckun rocyaapctBeHHbIn yHuBepcuteT. — BopoHex : UsgaTtenbckuii gom BIY, 2014, —
291 c.

3apaHwue: lMokasaTb, kak n3 teopembl 1.6.9 n dopmynsl (1.6.11) BbiTekaeT AokasaTenbLCTBO
TeopeMbl 1.6.12.

MpumepHbLIN NepeYeHb 3aaay ANA KOHTPONbHOU paboTbl Ne1:

KoHTponbHO-nameputenbHbin matepuan Ne 1.

1. KpuTnyeckmne TOUKM U KpUTUYECKME 3HAYEHNS
2. Teopema Capaa

Tekywmn KOHTPONb NpeacTasngeTr cobou NPOBEPKY YCBOEHUA y4ebHOro marepuana
TEOpPEeTUYECKOro N NPaKTUYECKOro Xxapakrepa, perynsipHO OCYLLECTBISIEMYIO Ha 3aHATUAX.

Llenb Tekywiero KoHTpons:

OnpepeneHne ypoBHSA CCOPMUPOBAHHOCTM MNPOGECCUOHANTbHBLIX KOMMETEeHUMA, 3HaHUN U
HaBbIKOB AeATENIbHOCTM B 06nacTu 3HaHWA, n3naraemMblx B Kypce.

3afaun TekyLero KOHTPOnA: NPOBECTU OLEHNBAHNE

1. YpPOBHSI OCBOEHUSI TEOPETUMYECKUX U NPaKTUYECKUX MOHATUN, HayYHbIX OCHOB
npodgeccnoHanbHOn AesaTENbHOCTY;

2. CTENEHN rOTOBHOCTM OByyYalroLEeroca NpUMEHsTb TeOpeTUYEeCKME N NPaKTUYECKNE 3HAHNA U
npodeccuoHanbHO 3Ha4YMMyH MHOpMaLMIO, CHOPMUPOBAHHOCTU KOTHUTUBHBLIX YMEHUN.

3. nNpuOBpPETEHHbIX YMEHWUN, NPOdECCUOHANBbHO 3HaYUMbIX ANd  npodeccMoHanbHON
AeATenbHOCTN.

TeKkylnn _KOHTPOSb MpedHa3HadyeH Ansg MNpoBeEpPKM Xxoda W kavectBa (GOPMUPOBAHUS
KOMNeTeHUNn, CTUMyNupoBaHus Yy4dyebHon paboTbl o0Oyy4aemMbix W COBEpPLUEHCTBOBaHUSA
METOAMNKN OCBOEHUS HOBbIX 3HaHUN. OH obecneunBaeTcsl NpoBeAEHNEM KOHTPOSbHON paboThl.
B xoge koHTponbHOM paboTbl obyyatowemycsa Boigaetca KMM ¢ nepeyHeM TeopeTuyeckux
BOMPOCOB W Mpeanaraetca OTBETUTb Ha [aHHble BOMpocbl. B xoae BbINOMHEHUs 3agaHun
Henb3a MOSb30BaTbCA JIMTEPATYPOM M KOHCMEKTOM NeKUUn, orpaHudeHue no BpemeHn 90
MUHYT.

Ecnn Tekywasa atrectauuMsi nNpoBOAUTCS B OUCTaHUMOHHOM cpopmaTte, To oby4varomincs
AOIDKEH MMETb KOMMbIOTEP W OOCTYN B CUCTEMY «OMNEKTPOHHbIN yHMBepcuTeT». Ecnn y
oby4atowlerocss OTCyTCTByeT Heobxogumoe obopyaoBaHMe WnM AOCTYyN B CUCTEMY, TO OH
06s3aH coobwntb NpenogasaTtenito 06 aTom 3a 2 paboumx AHA. Ha KOHTponbHyk paboTy B
OVUCTaHUMOHHOM peXume OTBOAUTCA orpaHnveHune rno spemMeHn 120 MUHyT.

20.2. NMpomexyToyHas aTrectauus

[MpomexyTodHas atTectaumnsa npegHasHavyeHa ANns onpeferneHus YpoBHS OCBOEHMS BCEro
obbema  y4yebHOW  AuMcuunnuHbl.  [lpomexyToyHaa  aTTectauMss N0 AUCUUNNMHE
«Tononornyeckne MeToAdbl HENMHEMHOro aHanu3a» npoBoaMTca B (popMe 9SK3ameHa.
MpeaHasHayeHa onsa onpeaeneHns ypoBHSA OCBOEHUS Bcero obbema y4ebHom ANCUMNIINHDI.
lMpomexyTodHas atTecTtaumsi, Kak npaBunio, OCYLWECTBISETCS B KOHLEe cemecTpa. Pesynbrathl
Tekywen artrectaumm obyyawLllerocs no peweHuio kadegpbl MOryT ObiTb YYTeHbl Mpu
npoBedeHNM NPOMEXYTOYHOM aTtTtectaumn. [lpu Hecormacum CTygeHTa, emy [aeTcs
BO3MOXHOCTb MPOWTU MPOMEXYTOUHYI0 aTtTecTtaumio (6e3 yyeta ero Tekywmx aTrectaumm) Ha
06LWMX OCHOBaHUSAX.

Mpy npoBeAeHUN 3K3aMeHa YyYUTbIBAOTCA pe3yNnbTaTbl KOHTPOSbHON paboTbl U y4MTbIBaeTCS
BbICTaBnsiemMas npenogasartenem oueHka 3a paboTy B Xo4e NpakTUYeCKNX 3aHATUN.

Ecnm y obyvalouweroca ectb MOMOXUTENbHAA OueHKa MO KOHTPOSibHOW paboTe U
nonoXxuTenbHas oueHka paboTbl B xoge O0y4yeHMs Mo MpakTUKe, TO OLEHKa MO 3K3aMeHy




BbICTaBJIAETCA KaK cpefgHee apI/ICbMeTI/I‘-IeCKOG OaHHbIX OLUEHOK C OKpyrrieHne OecCdTblX aonen
no mMartemMaTtndeCkmumMm rnpasusiam. Ecnu o6yl-|a+ou.|,|/||7|c;| HE WMeEeT MNOMOXUTENbHOMN OLIEHKU
KOHTpOJ'IbHOVI pa60Te Uin npakTuke, nnn He cornaceH c 9TOM OLLEHKOW, OH MOXET OTBETUTb Ha
COOTBETCTBYHOLLME BOMPOCHI B XO4E 3K3aMeHa.

[MpuMepHbIN NepeyYeHb BONPOCOB:

1 KpuTnyeckmne ToUKM U KpUTUYECKNE 3HAYEHUS
Teopema Cappga
OnpepneneHne TOMOMOMMYECKOM CTENEHM OTOOPaXKeHUN KOHEYHOMEPHbIX MPOCTPaHCTB
yepes cucTemMy akcmom. HesaBucuMoOCTb akcuom. [pocTenne CBOWCTBa CTEMEHMW.
HenpepbiBHasi 3aBUCMMOCTb CTEMNEHM OT OTOOPAKEHNIN N TOYEK.
O npogomkeHnn yHKUMN. JleMma 0 HEYETHBIX (PYHKLMSIX.
KoHCTpyKLMst cTeneHn Onsi rmagknx oTobpaxeHun n perynspHbix Tovek. KoHCTpyKuus
CTeneHn Ans rnagkux oTobpaxxeHn n NPon3BOSbHbIX TOYEK.
KOHCTpyKLMs cTeneHn Ansi NPOU3BOSbHbIX HENPEPbLIBHbLIX OTOBPaXKEHUN.
Teopembl CyWeCTBOBaHUA M €AWHCTBEHHOCTM TOMOMOrMYeckon cTeneHn. Teopema
Bpayapa 0 HeNnogBMXHOWN TOYKE.
OnepaTop casura no Tpaektopusm auddepeHumanbHbix ypaBHeHUn. CyliecTBoBaHne
nepmoan4ecknx pelleHnin. BeluncneHme nnagekca p - To4Ku
Hes3aBucmmocTb cTeneHn OT BblIbopa TOYKN P B KOMMNOHEHTE CBA3HOCTM AOMNOMHEHWS
obpasa rpaHuubl obnactu. NpusHakm paBeHCTBa CTENEHEN.
HeopuneHTpoBaHHas cTeneHb rnagknx oTobpakeHnin MHoroobpasui.
Teopembl Xonda. Teopema NeppoHa-PpobeHunyca.
HeopuneHTupoBaHHas cTeneHb rnagkmx otobpaxeHn MHoroobpasni.
11 | Teopema o npousseneHun nHaekcos. CteneHb cynepnosnumm otobpaxeHuin. CeoncTea
HEOPUEHTMPOBAHHOW CTEMNEHWN rnMagkmx oTobpaxxeHnn MHoroobpasui

w
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[nsa oueHnBaHWs pedynbTaToB 0O6y4YeHUs Ha 9K3aMeHe UCMOoMb3YTCH cneayoLwime
nokasarenu:

1) 3HaHVe TeopeTUYECKNX OCHOB;

2) yMeHUe pellaTb 3agaun

3) YMEHUS NPUMEHSATL 3HaHUs B NPOdyeccuoHanbHom cagepe;

4) ycnewHoe NpoxoxaeHne TeKyLen atrectauuu.

[na oueHBaHUA pe3ynbTaTOB 9K3aMeHa WUCMONb3yeTCA wkKasia: «OTIIMYHO», «XOPOLLOY,
«y[OBNETBOPUTENBHOY», KHEYAOBNETBOPUTESTBHOY.
CoOTHOLLEeHNe noKkasaTenen, KpuTepueB U LIKanbl OLEHMBaHUS pe3ynbTaTtoB 06y4deHus
nokasaHbl B criegytollen Tabnuue:

Kputepuu oueHMBaHMA KOMNETEHLUN LLikana oueHok
[MonHbI M NpaBUIbHLIV OTBET Ha 06a Bonpoca buneTa. OTtnunyHo
HeTo4HOCTM B OTBETE Ha BOMpPOCHI burneTta. X0opoLuo
CyllecTBeHHbIE HEQOYETHI B OTBETE Ha BOMpPOChI burera. YOoBNeTBOPUTENBHO
IMONHOCTBIO HE pacKpbIT, NO KpariHen Mepe, 0AWH BOMpoc buneTta. HeypoBneTBoTeNbHO

20.3 ®oHA OLEeHOYHbIX cpeacTB chOpMUPOBAHHOCTU KOMNETEHLUN CTYAEHTOB,
pekomeHAayeMbIn Ana npoBegeHnUA ANarHoCTUYeCKnx padbort



Nel. BanosneEuTe NPONVCK.
Orobpaxenne [ : U — F nasnigaerca qudbepernuposaaapiM no Opeine B ToUKe &y €
U, ecii cyvimeersver A € L(E, F') Takoii, 4to 114 BeeX = € U iMeeT MecTo Npe/icTaRIeHHe

flx) = flxo) + Alx — x0) + w(xo, x — xo), THE |wW(w0, 2 — T0)|| = ... , IPH T = .
a) o(|jz — zal]):
6) | — s
B) O&
r) oxg.

N2 ITns ckonbknx A € L(E, F) suinonseno cooraomenne f(xy + h) = f(xg) + Ah +
w(xo, h), rae [|w(zo, k)| = ol|A|| npu ||A] — 07

a) He DoJiee OJTHOTD;

@) no KpaiiHeii Mepe OJIHOTO;

B) /U151 HecKoJIbKHX A, obiaiaolnx onpe/ie/IEHHBIME CBOHCTBAMH.

Ne3 Banonnaure nponvek.

Ecnn dyuaknus f : [a, b)) — B #enpepuigHa Ha orpeske [a,b] u ... B uaTepBane (a,b),
TO HaiieTes Touka f € (a, b), Takas, aro f(b) — f(a) = f'(0)(b— a).

Jucdepennupyema

Ned BanonHuTe Nponvek.

[lvers f: U — F uMmeet nponseoiHyio Opeie B KAXK 0 TOUKE OTKDPREITOTO TOIMHOMKE-
crea U npoerpancrea E. Torga onpeneneno orobpamenne f': U — L(E, F), x — f'(x).
Fosopar, uro orobpaskenne f : U — F npunamnesxut xiaacey Cl, ecim orobpazkenne
ffU—=LEF), z—=f(z) ..

HENPepPLIBHO

Xe5 Eenn nponssoanas lato fl(z) orobpamenns f cyinecTBVeT B HEKOTOPOH OKPeCT-
HocTH U(xp) TOUKH @p 1 oTobpaxkenne f.: U(xg) — L(E, F), HenpephigHo, To [ audde-
periupyemo 1o @peime B Touke xg, H npousBojaHas Opeme f'(xp) u npouseognas [ato
frlxo)

a) COBHAJIAIOT;

i) He coBNAAIOT.

N6 [Ivere f : E — F — noctosHHoe otoDpaxenue, T.e. f(x) = yp 118 BeeX © € E.
Haiinure f'(x)?

0.

NeT Ilvers U — oTKpBITOE MOIMHOMKECTBO HOPMHPOBAHHOTO npocTpancTea Eu f : U —

F — orobpamenne U B HopuuposatHoe npocTpadcTio F. [lyvers oy € U. Ecan ana moboro
h e E cymecTByeT npejen

lim

t—0

Moot = fan) _ g,
TO ITOT TPeIen oTobpaxedns f B TOUKe Ty HASKIBAETCH

a) nmuddpepenmmanom laTo;

@) npouszeoaHoii ['arto.

Neg [Ivers A : E — F — nuneiinnlil, HenpepblBHBI onepaTop. Torna ero nponssoxHas
B J10boit Touke © € E ecTh!

caM 3TOT OHeparop.




Ne9 Yemy pagua d(I, D, p), rne I — ToxiecTrentHoe oTobpaxenne’

1.

NelD Ilyers p U g JBe pasiHyHbe TOYKH B OJHOH W TOH e KOMIOHEHTe CBA3HOCTH
muoectsa B™\ f(AD). Torna d(f, D.p) ud(f,.D.q)

a) paBHBI

0) He pABHEI.

Ne11 Hyers (£, D, p), (9, D,p) € L u s Beex « € 8D ||g(x) — f(x)|| < || f(x)|. Torma
d(f.D.p) ud(g,D,p)

a) paBHBI:

0) He paBHBI.

Ne12 [lyers p € BR™, f € C(B), To ecthb f — orTobpakenne, koTopoe "HHYEr0 HAYEMY He
conocrasnsier". Torga (f,0,p) € £ u d(f, 0, p) pasna

0.

Ne13 Ilnst orobpasenus f € C'YD) Touka = € D HashBaeTcsi KPHTHYECKOH, €CIH
skobnan Jf(x) = det f'(x) pagen

0.

Nel4 O6pas f(C( f)) HasniBaeTca MHOMKECTBOM KPHTHUECKHX 3HAYeHHi 1 oDo3HadaeTcs
cumposom S(f). Ero snemenTrl HasbiBaoT

a) KpUTHYeCKMMH 3HAUYeHHUSIMH oToDpaykeHus f:

6) peryispHBIME 3HAYEHHAMH oToOpaxeHns f,

B) TOUKaMH neperuba otobpaxenns f.

Nel5 Jlas f € CV(D) neferosa Mepa p MHOMKECTBO KDHTHUeCKHX 3Havennit S( f) pasHa

0

Nel6 [Ivers B — map npocrpancrBa R™ ¢ nesrpom B Hyae u f : B — R™ — HenpepwlBHOE
orobpaxenne, Takoe 910 f(x) # 0,x € dB. Ilpeqnonoxnm, 9To BRINOIHEHO Cleyolllee
yenoeue f(—x) = —f(x),z € B. Torna crenens d( f, B, 0) snaercs

a) HeYETHBIM YHCJIOM;

) YETHBIM YHCIOM.

Ne17 Tlyers K MOIMHOAECTBO [) TaKoe, 9To D\K € B. llpeanonoxnm, 49T0
(f.D.p) €3 npg f(K), rorma (f, D\K,p) € 3, d(f,D.p) u (f, D\K, p)

a) paBHBI:

0) He paBHHI.

Ne18 Ilyers K noIMHOMKeCcTBO [) Takoe, 4To D\K € B. lpeanonoxum, 1rto
(£,D,p) €X npé f(K), Toria (£, D\K.p) € ¥, d(£.D.p) u (£, D\K, p)...

PABHEL

Ne19 s moboit obnactn D € B takoit, uto 0 € D, crenenn d(I|5. D.0) = 1, rae
Il — cyxenne ToxecTBeHHOro oToOpaykenus Ha [). Jlannas akcHoMa HOCHT HasBaHHe
AKCHOMEI

HOPMHPOBKH.

Kputepuu un wkanbl oueHnBaHusa 3agaHun ®OC:

1) 3agaHug 3aKpbITOoro Tmna (BbIoop 04HOro BapnaHTa oTBeTa, BEpHO/HEBEPHO):

e 1 6ann — ykasaH BEepHbI OTBET;
e 0 6annoB — ykasaH HEBEpPHbIN OTBET.

2) 3agaHug OTKPbITOro Tuna (KOPOTKUU TEKCT):

e 2 6anna — ykasaH BEpHbI OTBET;
o 0 6annoB — yka3aH HEBEpPHbIN OTBET.



3) 3agaHug oTKpbITOro TUna (4YMcno):

e 2 6anna — ykasaH BepHbIl OTBET;
o 0 6GannoB — ykasaH HeBepHbIN OTBET.

3apaHusa pasgena 20.3 peKoMeHAYHTCA K UCMOSIb30BaHUIO NPU NpoBeAeHUN
ANarHOCTUYEeCKUX paboT C Leribio OLEeHKM OCTaTOYHbIX pe3ynbTaToB OCBOEHUS AAaHHOMN
AUCLUUNIUHBI (3HAHUX, YMEHUN, HAaBbIKOB).

Mporpamma pekomeHgoBaHa HMC matemaTtudeckoro gpakynsteta npotokon Ne 0500-03
oT 24.03.2022 .
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