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PABOYAA NPONPAMMA YYEBHOM OUCLUUNIUHBI
B1.B.07 Tononorn4yeckne mMetogbl HENIMHENHOrO aHanunaa

1. Koag ¥ HauMeHOBaHMe HanpaBlieHUs1 NOAroTOBKMU:
01.03.01 MaTtemaTtuka

2. Mpodunb noarotoBkn: AnddepeHumansHble ypaBHEHUS, ANHAMUYECKUE CUCTEMbI U
onTumarnbHOe ynpasneHue

3. Ksanudwmkaumsa BbinyckHuka: bakanasp
4. ®opma oby4eHusa: O4yHasa

5. Kachegpa, oTBevawLas 3a peanusauuio gaucumnnuibl: Kadgeapa anrebpbl u
MaTeMaTuyeCckux MeToAoB rMapOANHAMUKA

6. CoctaBuTenu nporpammbli: npogeccop, a.¢.-M.H. 3saruH Buktop Mpuropbesmy

7. PekomeHpoBaHa: HMC maTtemaTtudeckoro ¢akynbteta npotokon Ne 0500-03
ot 18.03.2025 .

8. YuebBHbIN roa: 2027-2028 CemecTp(bl): 5



9.llenu n 3apaum y4eO6HON ANCLUUNIIUHDI:

Llenbto  Kypca sensemcsi oOpMUpoBaHME Yy CTydeHTa LeNloCTHOrO MNOHUMaHus O
MaTeMaTM4Yeckon AUCUUMNNNHE, YCTOMYMBbIE MaTemMaTuyeckue HaBblkM, Heobxogumblie AOns
N3ydeHnss Opyrux cneumanbHbiX OUCUMNNKNH; copMmnpoBatb CMOCOBHOCTb MPUMEHEHMS
MaTeMaTuyecknx oopmManu3moB B NpoeccnoHanbHoON AeaTeNbHOCTH.

3adayu y4ebHoU OucyuUnuHbI:

- O3HaKOMIieHMEe C COBPEMEHHbIMM METOAaMW HENMHEMHOro aHanu3a W TOMoNOorMyYecknx
MEeTOZOB aHanu3a;

- BblpaboTKa HaBbIKOB M YMEHWUA MO MPUMEHEHUIO MOJTYYEHHbIX 3HAHWA MpPU peLleHun 3agad
pasHbIX MaTeMaTU4eCKNX ANCLMUMINH

10. MecTto y4yebHOW AucuunnuHbl B cTpykType OOIlN: oTHOCUTCA K YacTu, popmMupyemon
y4yacTHUKamu obpasoBaTenbHbIX OTHOLWEHM Bnoka 1.

[nsa ero ycnewHoro ocBoeHns HeobxoanMbl 3HAHUS U YMEHWs, NPUobpeTeHHble B pesynbrarte
o0yyYyeHnsa No NpeaLwecTBYWMM OUCUMMIMHAM: MaTeMaTuyeckuin aHanua, yHKUUOHaMbHbIN
aHanus, guddepeHunansHas reoMeTpus n TONosnorus.

CtyoeHT pgomkeH cBoBOAHO  BrageTb  MaTemMaTU4ecKMM  aHanusoMm,
anddepeHumnansHoOn  reomeTpum KM Tononoruu, obrnagate  MNOSIHbIMU
byHKUMOHANBHOro aHanmaa.

ANneMeHTaMm
3HaHNAMU

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUsi MO AucuUnNnuHe/Moaynio (3HaAHUA, yMeHus,
HaBblKW), COOTHECEHHbIe C NMIaHUPYeMbIMU pe3yribTaTaMu OCBOEHUs1 obpa3oBaTeNibHOM
nporpaMmmbl (KOMNETEHUMSAMU BbINYCKHUKOB):

Kog HaseaHwne Koa(bl) | Inankatop(bl) lMnaHMpyeMble peaynbTaTbl 00y4eHUs
KOMMEeTEHL MU
MK-3 | CnocoBHOCTb K MK-3.1 | AHanusupyeTt 3HaTb: COBpPEMEHHbIE CNOCOOLI peLleHus
peLueHuio 3agay MHoroobpasue 3apad B npegMeTHomn obnactum
aHanuTM4ecKkoro COBpPEMEHHbIX CNocoboB | YMeTb: paboTaTb C pa3HbIMU NCTOYHMKAMM
xapakrtepa, pelleHns 3aad B Hay4HOW nNuTepaTypbI.
npegnonararoLmx obnacTtu ypaBHeHu B BnageTtb: MmeTogamu camocTOSTENbHOro
BbIOOp 1 YaCTHbIX MPOM3BOAHBIX 06y4eHns HOBbIM 3HaHUAM 1 cnocobamm nx
MHoroobpasue N ypaBHEHUN nNpMMeHeHus B NnpeaMeTHon obnacTtu
aKTyanbHbIX MaTeMaTn4eckomn
cnocoboB peLLeHns dn3mKn
3agad B obnactu MK-3.2 | Bbibupaet 3HaTb: cnocobkl uccrnegoBaHus
ypaBHEHWI B onTMMarbHbIA cnocob aHanuTU4ecknx 3agad B NpeaMeTHON
YacTHbIX nccrefoBaHus 3agad obnactu
NPON3BOLHbIX U aHanuTM4ecKoro YMeTb: rpaMoOTHO 1 NPaBUSIbHO BbIOUpaTh
ypaBHeHwui xapakTtepa B obnactu onTMMarbHbIN cNOcob uccrnegoBaHus 3agay
MaTtemMaTnyeckomn YpaBHEHUI B YaCTHbIX Bnapetb: nctouHnkammn nHopmMaumu,
PU3nNKn NPOV3BOOHbIX U TeopeTU4EeCKUMU NOAXOAaMM K
ypaBHEHUN nuccrnegoBaHMio MaTeMaTU4ecknx Mogenen B
MaTemaTu4eckomn obnacTv ypaBHEHUI C YaCTHbIMU
PU3nKn NPOM3BOOHBbIMU; HaBbIKaMy paboTbl B
MHGOPMALIMOHHBIX COBPEMEHHbIX CUCTEMAaX
MK-3.3 | NpuMeHseT BbIOpaHHbIN | 3HaTb: KOHLUENTYyarnbHble OCHOBLI METOAOB
MEeTOZ UCCNeAOBaHWA K | pelueHus 3agad B npegmeTHon obnactu;
peLleHIO 3a4a4un B KnaccndukaLumio ypaBHEHUI B YACTHbIX
obnacTn ypaBHeHU B NPOU3BOAHbIX; OCHOBHbIE METOAbI
YaCTHbIX MPOU3BOAHBLIX | AOKa3aTenbCTBa MaTeMaTUYECKMX
N ypaBHEHUN yTBEPXAEHUN
MaTeMaTn4eckomn YMEeTb: NPUMEHSATb PasfnyHble METOAbI
PU3nNKn peLleHns aHanMTUYecKnx 3agaY, rpamoTHO U
npaBuibHO NPeAcTaBnATb CBOM pe3ynbTaThl
BnageTtb: MmeTogamu camoCcTOSITENBHOTO
06y4eHUs HOBbIM 3HaHMAM 1 cnocobamm nx
NPUMEHEHUS K UCCMEA0BaHUIO PELLEHU
3agayum B 0611acTu ypaBHEHUIN B YaCTHbIX
NPOM3BOAHbIX U YPaBHEHUIN MaTeMaTu4eCcKomn
PU3NKM




12. O6bem AucuMNIMHbI B 3a4eTHbIX eAuHuuax/yac. (8 coomeemcmeuu C y4ebHbIM
nnaHom) — 3/108.
Popma NPOMEXYTOYHON aTTeCTaLMKN: IK3aMEH.

13. TpyRoEéMKOCTb NO BuAgam y4ebHown paboThbl

TpyaoemMKocTb
Bug yuebHow paboTbl Mo cemecTpam

Bcero 6

AyanTOpHbIE 3aHATUS 50 50
B TOM YuUcne: nekumnmn 34 34
npaxkTn4eckmne 16 16

nabopaTopHble - -

CamocTodarensHas pabora 22 22
dopma NPOMEXYTOYHON aTtTecTaumm 36 36

3K3aMeH

Wtoro: 108 108

13.1. CopepxaHue AUCLUUNIUHbBI

n/n Peanusauns pasgena
HaunmeHoBaHuve pasgena ONCUUNIUHBI C
CogaepxaHve pasgena AMCUUNIUHbI N
ONCLMNIUHBI NMOMOLLbIO OHNAWH-
Kypca, QYMK*
1. Jlekuum
1.1 | MNMpeaBapuTenbHble KpuTnyeckue TOYKM 1 KpUTUYECKUE 3HAYEHNS https://edu.vsu.ru/course/vie
pesynbTaThl Teopema Cappaa w.php?id=12184
1.2 | AkcmomaTu4yeckas OnpepgeneHune TONONOrM4ecKkon CTeneHun
TEopus TONONOrM4eckon | oTobpakeHnn KOHEYHOMEPHbIX NPOCTPAHCTB Yepes
cTeneHu. cuctemy akcmom. O NpogormKeHUn yHKLNN 1
neMma o HeYyeTHbIX PyHKUUSAX HesaBucumocTb
akcuom lNpocTenume cBoNCTBa cTeneHn
KoHCTpyKuust cteneHmn ons rmagkux otobpaxeHun un
perynsipHbiX To4ek
HenpepbiBHasi 3aBMCMMOCTb cTeneHn ot fu p
KoHCTpyKuust cteneHun ons rmagknux oTobpaxeHun un
NPON3BOJIbHbIX TOYEK
1.3 | CywectBoBaHue KoHCTpyKUUSA cTeneHn Ansi NPON3BOMbHbIX
TOMOMOrM4EeCKon CTeneHn | HempepbiBHbIX OTOOpaxeHui. Teopema
CyLLLeCTBOBaHMWS TOMNOMOIMYECKON CTENEHN
EOMHCTBEHHOCTb TOMOSIOrMYeCcKon CTeneHn
Teopema bpayapa 0 HenoaBWXHON TOYKe
(pasnuyHble BapuaHThbl)
1.4 | Nnpekc p - TOYKK 1 OnepaTop caBura no TpaeKkTopusiM
€JVHCTBEHHOCTb anddepeHumnansHbiX ypasHeHuin. CyllectBoBaHme
TOMOSIOrMYECKOW CTENEHN | NEPUOLMNYECKUX peLleHnin. He3aBMCMMOCTb CTENEHM
OT BbibOpa TOYKM P B KOMMOHEHTE CBSI3HOCTU
JOnosHeHus obpasa rpaHuubl odnactu. MpusHakm
paBeHCTBa cTeneHewn. BblumcneHnne nHaekca p -
TOYKM
1.5 | JanbHenwmne ceoncTea HeopureHTupoBaHHasa cTeneHb rmagknx
TOMOMOrM4YEeCKoN CTeneHn | oTobpaxkeHnn MHOroobpasui.
Teopembl Xonda
Teopema lNeppoHa-PpobeHunyca
1.6 | HeopueHTupoBaHHas HeopureHTupoBaHHasa cTeneHb rmagkux
CcTeneHb rmagkux oTobpaxkeHn MHOroobpasui.
oTobpaxeHun Teopema o npousBegeHun nHaekcos CteneHb
MHOroobpasuin cynepnosuuum otTobpaxeHui
CBoWcTBa HEOPUEHTUPOBAHHOW CTENEHW rMaaKnx
oTobBpaKeHnn MHoroobpasun
2. NpakTnyeckne 3aHATUA
2.1 | MNpepBaputenbHble KpuTuyeckue TOYKU N KPUTUYECKUE 3HAYEHUS https://edu.vsu.ru/course/vie
pesynbTaTbl Teopema Capga w.php?id=12184
2.2 | AkcnomaTnyeckas OnpegerneHne TononorM4eckon CTeneHu



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=

Teopwusi TOMOJSIOTNYECKON | OTOBpaKeHU KOHEYHOMEPHbIX MPOCTPaHCTB Yepes
cTeneHu. cuctemy akcuom. O npodormkeHun pyHKUUM 1
neMma o HeyeTHbIX pyHKUUSX HesaBucumoctb
akcuom lpocTelime cBONCTBa CTENEHN
KoHCTpyKUUA cTeneHn ons rmagkux otobpaxeHui n
perynspHbIX TOYeK

HenpepbiBHas 3aBUCUMOCTbL cTeneHn ot f u p
KoHCTpyKUUA cTeneHn Ans rmagkux oTobpaxkeHun n
NPON3BOIIbHbBIX TOYEK

2.3 | CywecTtBoBaHue KoHCTpyKUUA cTeneHn Anst NPOon3BOMbHbIX
TOMOSOrMYECKOW CTENEHN | HEMPEPbLIBHbIX OTOOpaxkeHui. Teopema
CYyLLLECTBOBaAHMS TOMOMOIMYECKON CTEMNEHN
EOnHCTBEHHOCTb TOMONOMMYECKOW CTEMNEHM
Teopema bpayapa 0 HeNnoABMXHON TOYKe
(pasnnyHble BapuaHThl)

2.4 | lngekc p - TOYKM m OnepaTop caBura no TpaeKkTopusiM
€[VNHCTBEHHOCTb anddepeHumanbHbiX ypaBHeHui. CyliecTBoBaHe
TOMOSIOrMYECKOM CTENEHN | NEPUOANYECKUX peLLleHUI. He3aBMCMMOCTb CTENEHN
OT BbIOOpa TOYKN P B KOMMNOHEHTE CBA3HOCTYU
AononHeHuns obpasa rpaHuubl obnactu. MNMpuaHaku
paBeHCTBa cTeneHewn. Beluncnenne nHgekca p -
TOYKM

2.5 | JanbHenwune cBoicTBa HeopureHTupoBaHHasa cTeneHb rmagknx
TOMOSIOrMYECKOW CTENEHN | OTOBpaKeHUn MHOroobpasuii.

Teopembl Xonda

Teopema NeppoHa-PpobeHunyca

2.6 | HeopueHTupoBaHHas HeopueHTnpoBaHHasi cTeneHb rnagkux
CTeneHb rnagkux oTOobpakeHWin MHOrooGpasuii.
oTobGpaxeHui Teopema o npousBeaeHnn nHaekcos. CTeneHb
MHoroobpasuii Cynepno3numm oToGparkeHNi

CBolicTBa HEOPNEHTMPOBAHHOW CTENEHN MaaKmX
oTobpaxkeHn MHOroobpasum

13.2. Tembl (pa3gensl) AUCUUNIIUHBI U BUAbI 3aHATUMX
Bugbl 3aHaTun (Yacos)

Ne HanmeHoBaHue TeMbl CaMoCTOSTENE-
n/n na) QUCUUNInHbI
/ (pasgena) gucy, Jlekumm | MNpaktnyeckne | JNlabopaTopHbie Has pabota Bcero
1 | MNpenBapuTenbHble pesynbTaThl 4 2 - 3 9
> AKCMOMaTMHeCK?ﬂ Teopus 6 2 ) 3 11
TOMNOMNOrMYECKOW CTENEHM.
3 CyuwiectBoBaHue 6 3 i 4 13

TOMOJIOMMYECKOW CTEMEHMN
MHOekc p - TOYKK 1

4 | eQMHCTBEHHOCTb 6 3 - 4 13
TOMOJIOrMYECKOW CTEMEHN
[JanbHenwune cBoncTBa

5 o 6 3 - 4 13
TOMOJIOrMYECKOW CTEMEHN
HeopueHTupoBaHHas cTeneHb 4

6 | rmagkux oTobpaXkeHui 6 3 - 13
MHoroobpasuii
OK3aMeH - - - - 36
WToro: 34 16 - 22 108

14. MeToan4yeckue ykasaHmAa Ans ooy4aroLWmxXca no 0OCBOEHUIO AUCLUMIIUHDI

B npouecce npenogaBaHua AMCUUNAWHBI MCMOMB3YOTCA Takune Buabl yd4ebHoW paboTbl, kak
NeKunn, npakTU4eckne 3aHATUS, a Takke pasfuyHble Buabl CaMOCTOSTENbHOW paboThbl
obyyvarLlmxcs, Ha KoTopyr oTBoauTca 22 yaca. CamoctosTenbHas ydebHas OesaTenbHOCTb
CTYOEHTOB MO AucumnivHe «Tornonormyeckne MeTodbl HEMMHEMHOro aHanusa» npegnonaraet
n3ydyeHue pekoMeHayemou npenogasaTeneMm nuTepaTtypbl NO BOMpocaM NpakTUYeCcKux
3aHATUI, CaMOCTOSITENIbHOE OCBOEHME MOHATUMHOIO annapata W MNOAroTOBKY K TeKyLUM
aTTectaumam (KOHTpPOrNbHOW paboTe M BbINOSIHEHUIO MPAKTMYECKUX 3adaHun). Ha nekumsx




pacckasblBaeTcs TeopeTUyeckun matepuar, Ha NpakTUYeCcKUX 3aHATUSX peLuaroTcs npumepbl
no TeopeTUyecKkomMy mMmaTepuany, NPOYUTaHHOMY Ha NEKUUSIX.

Mpn wn3yveHum kypca «Tononornyeckme MeToAbl HEMMHEWHOro aHanusa» oby4arowmmcs
crnefyeT BHMMATErbHO criylwlaTb U KOHCMEKTUPOBaTb MaTepuar, uanaraemMblil Ha ayauTOPHbIX
3aHATUAX. Bonpockl ayanTOpHbIX 3aHATUI OBCYKOAOTCA Ha 3aHATUAX B BUAE YCTHOroO onpoca —
MHOnBMAYanbHOro U opoHTanbLHOro. B xoae ycTHOro onpoca BbISIBAAKOTCA AeTann, KoTopble No
KakMM-TO MpUYMHaM oOKasanucb HeAOCTAaTOYHO OCMBbICIIEHHBIMU CTyAeHTaMu B XoAe YYebHbIX
3aHATMIA. Tem cambiM OMNPOC BbIMOMHAET BaXHenwune oOy4valollylo, pasBuMBalOLLYO WU
KOPPEKTUPYIOLLYIO (OYHKLMK, NMO3BONSET CTYAEHTaM y4yecTb HegopaboTkm u usbexaTb MX npu
NnoaroToBKe K 3K3aMeHy.

Bce BbinonHsgemble CTygeHTaMW CaMOCTOATENbHO 3adaHus  (BbIMOSIHEHWME KOHTPOSbHOM
paboTbl) noanexar nocreayowen nposepke npenogasatenem. PesynbTaTthl Tekywmx
aTTecTauumn yyYuTbiBalOTCA npenogasaTteniemM npu MNpoBeAEeHUN MPOMEXYTOYHOW aTTecTaumu
(3k3ameHa). [Ona nNOHMMaHWA W KayYeCTBEHHOr0 YCBOEHWUS MpeameTa peKkoMeHOyeTcs
cnefyoulasa nocrnegoBaTenbHOCTb AENCTBUMN.

1. MNocne kaxgon nekuun CcTyaeHTaM pekoMeHayeTcs noapobHO pasobpaTb NpOoYUTAHHbLIN
TeopeTn4ecknin matepuan, BblydUTb BCe onpeneneHna u opmynmpoBkM TeopeMm, pasobpaTb
npuMepbl, pelleHHble Ha nekumn. [lepen cnegywowen nekuun obs3zaTenbHO MNOBTOPUTH
Martepwuan npeablaywen nekuuu.

2. lMpn nogroToBke K MNPAKTUYECKMM 3aHATUAM MOBTOPUTb OCHOBHbIE MOHATUA MO Temaw,
n3yu4nTb Npumepbl. Pewwas 3agayv, npeaBapuTesibHO NOHATb, KAKOW TeopeTuyeckui matepuan
HY)XHO Ucnonb3oBaTb. HameTuTb nnaH peweHus, nonpoboBaTb Ha €ro OCHOBE pPeLunTb
npakTu4eckue 3agayu.

3. Bce Heobxogumble And yCcBOeHMS Kypca MaTtepuanbl pasMelleHbl Takke Ha caunTe
dakynbTeTa https://math.vsu.ru/wp/?page_id=937.

15. lNepeyeHb OCHOBHOW WU [OOMNOJIHUTENILHOW FNUTepaTypbl, PECYpPCOB WHTEpPHeT,
Heo6Xxo0aMMbIX ANA OCBOEHUA AUCLINIIUHDI

a) OCHOBHasg nuTeparypa:

Ne n/n NCTOYHKK

1 3earuH B.I". BBegeHue B Tononornyeckue metoabl HennHenHoro aHanusa/ B.I". 3BarnH ; BopoHexckun
rocyfapcTBeHHbIV yHuBepcuTeT. — BopoHex : isgatenbckun gom BIY, 2014. — 291 c.

2 TloctepHuk J1.A., CoboneB B.W. KpaTkuii Kypc oyHKUMOHanNbHoro aHanmaa,/ agatenbcteo «J1aHby,
2009, 272 c

3 CwmaruvH B.B. [eictButenbHbI aHanms : [ydebHoe nocobue] / BopoHex : N3patenbckuii gom BIY, 2015.-
61 c. http://www.lib.vsu.ru/elib/texts/method/vsu/m15-29.pdf.

4 KonmoropoB A. H.. OnemeHTbl Teopun yHKUUIA 1 YHKLMOHaNbHOro aHanuaa : [y4ebnuk] / A.H.
Konmoropos, C.B. ®omMuH ; MockoBckuii roc. yH-T um. M.B.JlomoHocoBa .— WN3a. 7-e .— M. : dusmarnur,
2012 .—570c

0) fononHUTenbHasa nuTeparypa:

Ne n/n NCTOYHKK

5 3BdrvH B. I".. JlnHenHble ppearonsMoBbl onepaTopbl 1 X CBOWCTBA : y4ebHoe nocobue ans cTygeHToB
By3oB / B.I". 3BaruH, B.T. Omutpuenko, H.M. PaTtnHep ; BopoHex. roc. yH-T .— Boponex : UL, BI'Y,
2007 .—81c

6 Hupen6epr J1.. Ilekumm no HenuHenHomy yHkunoHansHomMy aHanuay / J1. Hupenbepr ; nep. ¢ aurn. H.1.
BeegeHckori .— M. : Mup, 1977 .— 232 c.

7 3BdarvH B. .. CTteneHb OpMEHTMPOBaHHbIX OTOBPaKEHUA KOHEYHOMEPHBIX MHOroobpasui : y4ebHo-

mMeToamyeckoe nocobuve ans By3os / B.I. 3sarvH, B.T. Omutprenko, H.M. PatuHep ; BopoHex. roc. yH-T|
.— BopoHnex : JIOIN By, 2006 .— 43 c.

8 BeegeHune B Tononoruio : YyebHoe nocobue onsa ctyq. By3oB, obydy. no cned. "MaTtemaTuka" / HO.I.
Bopucosuy, H.M. brninsHsikos, A.A. U3paunesny, T.H. domeHko .— 2-e usg., gon. — M. : Hayka :
duamarnur, 1995 .— 414 c.

9 Teopusi cTeneHn KOHeYOMepPHbIX 0TOBpaxkeHun: y4eb. nocobre anga ctyaeHToB 3 Kypca mat. dak. /
coct. [1. A. BopoTHukos, B. I'. 3BaruH.-BopoHex: BI'Y, 2002.-58 c.
10 KpacHocenbckun M. A. FeomeTpuyeckme MeToabl HenuHenHoro aHanusa / M. A. KpacHocenbckui,

M.MN.3abpenko.-M.: Hayka, 1975.-510 c.

B) UH(pbOpMaLMOHHO-BUBNMOTEYHbIE PECYPChI:


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

Ne n/n MCTOYHMK

11 http://www.lib.vsu.ru - nekTpoHHbIN kaTtanor 3HE BI'Y
12 https://math.vsu.ru/wp/?page id=937 — Cant cpakynbTeTa
13 https://edu.vsu.ru/course/view.php?id=12184 — SNeKTPOHHbIN KYpPC

16. MepeyeHb y4eOHO-MeTOANYECKOro ob6ecnevyeHns ANs CaMoOCTOATENIbHOU paboThbl
Ne n/n NcToYHMK
1 JloctepHuk J1.A., Cobones B.W. KpaTkuii kypc oyHKLUMOHanNbHoro aHanunsa,’ agatenbcrtBo «JlaHby,
2009, 272 ¢
Xenemckunn A. A.. Jlekunm no yHKUMOHaNbLHOMY aHanmay : [y4ebHuk] / A. A. Xenemckun .— M. :
MUHMO, 2004 .— 552 c.
Konmoropos A. H.. 9nemeHTbl Teopun pyHKLMIA U DYHKLMOHANBHOrO aHanmaa : [y4ebnuk] / A.H.
3 Konmoropos, C.B. ®omuH ; MockoBckuii roc. yH-T um. M.B.JlomoHocoBa .— M3g. 7-e .— M. :
duamatnur, 2004 .— 570 ¢
BeegeHve B Tononoruio : Y4yebHoe nocobue ans ctyd. By3os, obydy. no cney. "Matematuka" / O.I".
4 Bopucosuy, H.M. brinsnsakos, A.A. N3pannesuy, T.H. domeHko .— 2-e n3ga., gon. — M. : Hayka :
duamatnur, 1995 .— 414 c.
Teopus cTeneHn KOHe4YOMEPHbIX 0TobpaxkeHui: y4eb. nocobue ansa ctygeHToB 3 Kypca mart. dak. /

2

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

6 KpacHocenbckuin M. A. eomeTpunyeckne metodbl HennHenHoro aHanu3a / M. A. KpacHocenbckui,
M.M.3abpenko.-M.: Hayka, 1975.-510 c.
3BsrvH B. I.. JlnHenHble dpearonsMoBbl onepaTopbl U UX CBONCTBA : y4ebHoe nocobue Ans CTy4eHTOB

7 By3oB / B.I". 3BsirvH, B.T. MuTpueHko, H.M. PaTtnHep ; BopoHex. roc. yH-T .— BopoHex : VML BI'Y,
2007 .—81c

8 HupeH6epr J1.. Jlekumm no HennHeHOMy pyHKUMOHanbHoMy aHanuay / J1. HnpeHGepr ; nep. ¢ aHrn.

H.[0. BeegeHckon .— M. : Mup, 1977 .— 232 c.

3BsrvH B. I".. CTeneHb OpMeHTMPOBaHHbLIX OTOOpaXXeHUI KOHEYHOMEPHbLIX MHOrO06pasui : y4ebHo-

9 mMeToamndeckoe nocobue ans sysos / B.I. 3Barun, B.T. Amutprenko, H.M. PaTuHep ; BopoHeXx. roc. yH-
T .— BopoHex : JIOIN BI'Y, 2006 .— 43 c.

MuweHko A.C. Kypc auddepeHumanbHomn reometpumn u tononorum / A.C.MuweHko, A.T.®oMeHKO.-
M.:130-B0 MI'Y, 1980.-439 c.

MonoxeHne 06 opraHMsauun camocTossTenbHOM paboTbl oOyyatoLmxcsi B BopoHexckom
rocyapCTBEHHOM YHUBEpPCUTETE

10

11

17. WHdoOpMaLMOHHbIE TEXHONOrMM, WUCNOoNb3yeMble AnA peanusauum yd4yebHowm
AUCUMNNUHBLI, BKIOYasas nporpaMmmMmHoe obecneyvyeHne U MHGpOPMaLMOHHO-CNpPaBOYHbIE
cuctembl (Npu HEO6XOAMMOCTH)

OucumnnuHa MoXeT peanusoBbiBaTbCA C NPUMEHEHMEM AUCTaHUMOHHBIX obpa3soBaTenbHbIX
TEXHOSOMM, Hanpumep, Ha nnartgopme «ONEKTPOHHBbIN yHUBepcuTeT Bry»
(https://edu.vsu.ru/course/view.php?id=12184).

[MepeyeHb HeOBXO0aUMOro nporpammMmHoro obecneveHuns: onepaunoHHas cuctema Windows unum
Linux, Microsoft, Windows Office, LibreOffice 5, Calc, Math, 6pay3ep Mozilla Firefox, Opera unu
Internet.

18. MaTepnanbHO-TeXHU4YECKoe obecrneyeHne ANCLUUNIINHDI:

CneuunannanpoBaHHasa mebenb.

[ns camocTtosiTenbHOM paboTbl UCNOMb3YETCA Kacc C KOMMbIOTEPHON TEXHUKOW, OCHALLEHHbIN
HeobxoauMbIM MNpPOrpaMMHbIM  obecneyeHneM, SNEKTPOHHbIMKM  y4eOHbIMM nocobusamm
3aKkoHogaTesnbHO - MNPaBOBOM M HOPMATMBHOM MOUCKOBOW CUCTEMOW, MMEKLLUMW BbIXOO4 B
rnobanbHyo ceThb.

Mpu peanusaunn OUCUMNNWHBI C UCMONb30BaHMEM ANCTAHLUMOHHOIMO 0Opa3oBaHMs BO3MOXHbI
AOMNOJSTHEHNSI MaTepuarnbHO-TEXHNYECKOro obecnevyeHnsa QUCLUNINHLI.

19. ®DoHA OLEHOYHbIX CPEeACTB:

OueHoOYHbIe cpeaAcTBa ANs NpoBeAeHUs TeKyLen U NPOMeXXyTOYHOW aTTecTauun
Mopsgok  oueHkM OcBOeHMst  obydarowmmmcs  yyebGHOro  martepuana onpegensiercs
cofepXaHnem crneayrLmnx pasgenos AUCUNNINHDI

WHankaTop(bl)
KomneTeHuusi(n) JOCTWXKEHUS OueHouHbIE cpeacTBa
KOMMeTeHL N

Ne HanmeHoBaHue pasgena
n/n ancumnnuHel (Mogyns)



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

1 MpenBaputenbHble pesynbTaThl nK-3 MK-3.1 [omalHune 3agaHus,
' KOHTpornbHasi paboTa Ne 1
2 Akcrnomartumyeckas Teopus MK-3 MK-3.1 HomaliHve 3agaHus,
TOMONOrMYECKON CTENEHM. ' KOHTpornbHasi paboTa Ne 1
3 CyuiecTBoBaHWE TOMOOMMYECKON MK-3 MK-3.1 HomalHve 3agaHus,
CcTenexHn ' KOHTponbHas paboTa Ne 1
4 MHOeKkc p - TOYKK 1 MK-3.2 JomalluHune 3agaHus,
€[IMHCTBEHHOCTb TOMONOrMYECKON MK-3 I'IK-3. 3’ KOHTpornbHasi paboTa Ne 1
CTeneHn
5 [anbHenwne cBoncTBa MK-3.1 JomalluHune 3agaHus,
TOMONOrMYECKON CTENEHN MK-3 MK-3.2, KOHTpornbHasi pabota Ne 1
MK-3.3
6 HeopueHTupoBaHHas cteneHb MK-3.1 [omalwHune 3agaHus,
rnagkux otobpaxeHui MK-3 MK-3.2, KOHTpornbHasi paboTa Ne 1
MHoroobpaswum MK-3.3
lMpomexyToyHas aTTectauusi
MNepeyeHb BONPOCOB K 9K3aMeHyY
Popma KOHTpOIs - 9K3aMeH

20. TunoBble oOLEHOYHbIE cpeAcTBa M MeToAMYECKME MaTepuanbl, onpegensiowme
npoueaypbl oLleHUBaHUS

20.1. TeKyLMN KOHTPOIb yCNeBaeMoCcTu

KoHTponb ycneBaemMoCcTM MO AUCUMMIMHE OCYLLIECTBASETCA C MOMOLLBI  Crieaytowmx
OLIEHOYHbIX CPEACTB:

HomawHue 3adaHusi:

[lo mewme 1. [NpedsapumerbHbie pe3yibmamsal

3BarnH B.[. BeegeHne B Tononorunveckne metodbl HenuHenHoro aHanmsa/ B.I. 3BsarvH
BopoHexckun rocygapctBeHHbIN yHUBepcuteT. — BopoHex : MsgaTtensckun gom BIY, 2014, —
291 c.

3apaHue:

[okasaTb, 4TO MHOXECTBO KPUTUYECKUX 3HAYEHUN TOXAECTBEHHO MOCTOSIHHOW (DYHKUUWN eCTb
MHOXXECTBO Mepbl Hyrb.

1o meme 2. Akcuomamu4eckasi meopusi mornosio2u4eckol cmeneHu

3BarnH B.[. BBegeHne B TOnonoruvyeckne metodbl HenuHenHoro ananmsa/ B.I. 3BArvH
BopoHexckun rocygapCTBeHHbIN yHUBepcuTeT. — BopoHex : spaTensckun gom BI'Y, 2014, —
291 c.

3apanue:

MokasaTb, kak u3 TeopeMbl 1.2.1 BbITeKaeT yTBepxaeHne nemmol 1.2.4

[o meme 3 CyuwiecmeogaHue morosioaudyeckol cmerneHu

3BarnH B.[. BBegeHne B TOnonoruvyeckne metodbl HenuHenHoro ananmsa/ B.I. 3BArvH
BopoHexckun rocygapCTBeHHbIN yHuBepcuTeT. — BopoHex : spaTtensckun gom BI'Y, 2014. —
291 c.

3apanue:
1. 3apava 1.4.2
2. HokasaTb Teopemy 1.4.9

[o meme 4. lHOeKc p - moYKU U eOUHCMBEHHOCMb MOMN0/102U4YECKOU cmerneHu

3BarnH B.[. BeegeHne B TOnonoruvyeckne metodbl HenuHenHoro aHanusa/ B.I. 3BsArvH ;
BopoHexckun rocygapcTBeHHbI yHuBepcuteT. — BopoHex : spaTensckun gom BI'Y, 2014. —
291 c.

3apaHus: [NokasaTtb, Kak 13 Teopembl Pylie BbiTekaeT gokasaTenbcTBo Teopembl 1.5.4

o meme 5. JanbHelwue ceolicmea moriosio2ud4ecKol cmeneHu

3BarnH B.[. BBegeHve B Tononornyeckne MeTodbl HenuvHenHoro ananusa/ B.I. 3BsAruH ;
BopoHexckun rocygapCTBeHHbIN yHMBepcuTeT. — BopoHex : spaTtensckun gom BI'Y, 2014, —
291 c.

3apaHue: [lokasaTb Heobxoanmble ycroBusi Teopembl 1.6.5

[lo meme 6. HeopueHmuposaHHasi cmeneHb 2nadkux omobpaxxeHull MHo2006pa3uti

3BarnH B.[. BBegeHne B TOnonoruvyeckne meTtoabl HenuvHenHoro aHanmusa/ B.[. 3BsarvH
BopoHexckun rocygapcTBeHHbIn yHuBepcuteT. — BopoHex : spatensckun gom BI'Y, 2014, —
291 c.




3apaHuve: lokasaTtb, Kak n3 teopembl 1.6.9 n dopmynel (1.6.11) BbITekaeT gokas3aTensCcTBO
TeopeMsbl 1.6.12.
MpumepHbLIN NepeyYeHb 3agay AN KOHTponbHou paboTbl No1:

KoHTponbHO-nameputenbHbin matepuan Ne 1.

1. Kputnyeckme To4KM 1 KpUTUYECKME 3HAYEHMS
2. Teopema Capga

Tekywmn KOHTpOSfb npeacTaBnseTr cobon NPOBEPKY YCBOEHUS y4yebBHOro Mmatepuana
TeOopeTNYEeCKOro 1 NPakTU4YeCKoro Xxapakrepa, perynsipHoO OCyLLECTBIISEMYIO Ha 3aHATUAX.

Llenb Tekywiero kKoHTpons:

OnpepeneHne ypoBHS CHOPMUPOBAHHOCTUM MNPOdECCUOHANTbHBIX KOMMNETEeHUMNA, 3HaHUN U
HaBbIKOB AEATENbHOCTM B 06nacTy 3HaHWI, n3naraemblx B Kypce.

3afaun TekyLwero KOHTPonIsa: NPOBECTU OLeHBaHWe

1. YpOBHA OCBOEHUSI TEOPETUYECKMX W MPAKTUYECKUX MOHATUWA, Hay4HbIX OCHOB
npodeccuoHanbHoOn AeATENbHOCTMU;

2. CTENEHN TFOTOBHOCTM OBy4vatoLlerocsi NPUMEHATb TEOPETUYECKME U MPAKTUYECKME 3HAHUS U
npodeccuoHanbHO 3Ha4YMMyH MHOPMaLMIO, CHOPMUPOBAHHOCTU KOTHUTUBHBLIX YMEHUIA.

3. nNpuobpeTeHHbIX YMEHUA, MNpPoeccMoHanbHO 3HaYMMbIX Ans  NPodeCcCcUMoHanbHOM
AeATerlbHOCTN.

TekylMn KOHTPOSIb NpefHasHayeH Ans NPOBEPKM Xxoda W KadecTBa (hopmMmpoBaHuSA
KOMMeTeHUMn, CTUMYNMpoBaHus Yy4ebHoM paboTbl oOOy4aemMblX W COBEpLUEHCTBOBaHUSA
METOANKN OCBOEHMS HOBLIX 3HaHMn. OH obecneunBaeTcsl NPOBEAEHNEM KOHTPOMNbHOM paboThl.
B xopme koHTponbHom paboTbl obyyarowemyca Bolgaetca KMM ¢ nepeyHeM TeopeTUYecKux
BOMPOCOB W npeanaraeTcss OTBETUTb Ha [AaHHble BoOMpocbl. B xoge BbINONHEHMs 3agaHui
Hemnb3s MNONb30BaTbCA NUTEPATYPON M KOHCMEKTOM JfieKuun, orpaHuyeHve no spemenHn 90
MUHYT.

Ecnn Tekywasa aTtrectauus npoBOAMTCA B OUCTAHUMOHHOM dopmaTe, TO  obyvarowmics
AOIDKEH MMETb KOMMbKTEP W OOCTYN B CUCTEMY «OMNEKTPOHHbIA yHMBepcuTeT». Ecnn y
obyuvaroulerocs OTCyTCTBYeT Heobxogumoe obopygoBaHuMe WU OOCTYn B CUCTEMY, TO OH
06s13aH coobwmTb npenogasartenito 06 atom 3a 2 pabounx AHA. Ha KOHTponbHyk paboTy B
ANCTAHLUMOHHOM pexumMe 0TBOAUTCS OorpaHuveHne no spemeHn 120 MUHyT.

Kputepn oOLeHKM KoMMeTeHUun (pe3ynbTaToB OOy4YeHMs) npu  Tekylieun
aTTecTtauum (KOHTponbHoOM paboTe):

— OLEHKa «OTMMYHO» BbLICTABNAETCS, €CNN HEe MEHee YEeM Ha uYeTbipe NATbIX BCEX
3a0aHUN  KOHTPOSibHOM paboTbl [[aHbl NpaBWfbHble, TMOMHbIE W [NyboOKMe OTBETHI,
packpblBalolne yBepeHHOe 3HaHue CTYAEHTOM MOHATUWA, 3aKOHOMEPHOCTEW, MNPUHLMMOB,
hakToB, CoAepXalLMXCA B KOHKPETHbIX MaTepuarax rno TeMe; BbICOKY0 CPOPMUPOBAHHOCTD Y
HEro aHasnMTUKO-CUHTETMYECKUX onepaumMi n KX YCrewHoe MpUMEHEHNE MNpPU U3IOXEHUM
n3y4yaemoro maTtepuana;

— OLEHKa «XOpOLUO» BbICTABNAETCHA, €CNN HE MeHee YeM Ha [Be TPeTu BCeX 3ajaHun
KOHTpPONbHOW paboTbl AaHbl MpaBuilbHble, MNOMHbIE W NyboKMe OTBETbl, pacKpbiBaloLMe
AOCTaTOMHOE 3HaHWe CTYAEHTOM [MOHATUKW, 3aKOHOMEPHOCTEW, MPUHUMMNOB, (aKTOB,
coAepXallmxcs B KOHKPETHbIX MaTepuanax no Teme; XOpOoLlyl COPMUPOBAHHOCTb Y HEro
aHaNMTUKO-CUHTETMYECKNX onepauuin n B LeNoM X afekBaTHOE MPUMEHEHME NMPU U3IOXEHUN
n3y4yaemoro maTtepuana;

— OLEHKa «yO0BNeTBOPUTENbHO» BbICTaBMSAETCS, €CNN NPaBUIbHO BbIMNOMHEHO HE MEHee
MOMOBUHbI BCEX 3afaHUN KOHTPONbHOW paboTbl, MpuM 3TOM [JOMycKaeTCs HeJocTaToyHas
nonHota u rnybuHa OTBETOB, B KOTOPbIX CTYAEHTOM MPOAEMOHCTPUPOBaAH HeOobXoaUMbIN
MWUHUMYM  3HaHUN MOHATUN, 3aKOHOMEPHOCTEW, MNPUHUUNOB, (AKTOB, COAEpXalLUnxca B
KOHKPETHbIX MaTtepuanax no Teme; crabasd CcHOPMUPOBAHHOCTL Yy HEro aHanuTUKo-
CYHTETMYECKMX onepaunn, 3aTpyaHEeHUs B WX NPUMEHEHUU MNpU U3MOXEHUN U3y4aeMoro
mMaTepuana,



— OLleHKa «HeyaoBNeTBOPUTENbHO» BbICTABMSETCS, €CMM C MUHMMANbHO HEOo6XoANMbIM
YPOBHEM pELLEHUsI BbINOSIHEHO MEHee MOSTOBUHbLI BCEX 3afaHWNA KOHTPOSbHOM paboTbl, OTBETHI
AEMOHCTPUPYIOT  HEe3HaHWe  WUNM  MNOBEPXHOCTHOE  3HaHWe  CTYOAEHTOB  MOHATUMN,
3aKOHOMEPHOCTEN, NPUHUMMOB, (DAaKTOB, COAEPXKALLMXCA B KOHKPETHLIX MaTepuanax no TeMme;
HeCcOPMNPOBAHHOCTb Y HEFO aHaNUTUKO-CUHTETUYECKUX onepaumi.

KonuyecTtBeHHas wkKana oueHoK:

— OLUeHKa «OTNMYHO» BbiCTaBNAETCHA, ecnn 06e30WwndoYHO BbiNofHEHO He MeHee 80%
3a[iaHn KOHTPOSMbHOM paboTbl, KAYECTBO PELLUEHMS KOTOPbIX COOTBETCTBYET KPUTEPUIO OLEHKN
«OTIINYHOY;

— OLEHKa «XOpOoLLOy» BbiCTaBnsieTcs, ecnv 6e30wmnboYHO BbIMONHEHO HE MeHee 66% n He
bonee 79% 3agaHUM KOHTPONbHOW paboTbl, KAYeCTBO peLUeHUA KOTOpbIX COOTBETCTBYET
KPUTEPUAM OLIEHKN «XOPOLLIOY;

— OUEHKa «yOoBNeTBOpPUTENbHOY» BbICTaBnsieTcsl, ecnn 6e30WnboYHO BbIMNOMHEHO He
MeHee 50% u He Gonee 65% 3agaHUM KOHTPONbHOM PaboThbl, KAYECTBO pPELLUEHUSI KOTOPbIX
COOTBETCTBYET KPUTEPUSIM OLIEHKM «YAOBNETBOPUTENBHOY;

— OUEHKa «HeydoBneTBOPUTENbHO» BbICTaBnseTcs, ecnn 6e30WwnboYHO BbIMNOSIHEHO
mMeHee 50% 3agaHui KOHTPOSbHOW paboTbl, Ka4eCTBO peLUeHMs KOTOPbIX COOTBETCTBYET
KPUTEPUSIM OLIEHKWN «HEYO,0BNETBOPUTESNBHOY.

20.2. NMpomexyToyHasa aTrecTauums

[MpomexyTouHas aTTectaumsa npefHasHavyeHa ANng onpefeneHns YpOBHA OCBOEHUS BCEro
obbema  y4ebHOM  aucumnnuHbl.  [lpomexyTodHaa  atTectauuMss  NO  OUMCUUNIIMHE
«Tononornyeckne MeToabl HENUWHEMHOro aHanusa» npoBoaAMTCA B (PpopMe 3K3ameHa.
lMpepHasHayeHa onga onpeneneHns ypoBHS OCBOEHNSA BCero odobema y4ebHoM ANCUNNINHGI.
lMpomexyTovHas aTTectaums, Kak NpaBuIio, OCyLLEeCTBNAETCHA B KOHUEe ceMmecTpa. PesynbTaTbl
TeKyllen artrectaumm olydarowlerocs Mo pelweHunto kadeapbl MOryT 6biTb Yy4YTeHbl npwu
npoBedeHUM MNPOMEXYTOYHOW artTectaumn. [lpu Hecornacum CTygeHTa, emy [JaeTcs
BO3MOXXHOCTb MPOMUTU MPOMEXYTOYHYIO aTTecTaumio (6e3 yvyeta ero Tekywmx arrectaumn) Ha
OOLLMX OCHOBaAHUAX.

Mpn NpoBeAeHUN 3K3aMeHa Y4YUTbIBAKTCA pe3yribTaTbl KOHTPOSIbHOW paboThl U y4uTbiBaeTCs
BbICTaBnsieMas npenogasartenem oueHka 3a paboTy B xo4e NpakTUYeCKNX 3aHATUN.

Ecnn y obyvaloweroca ecTb MNOMOXUTENbHAs OueHKa MO KOHTPOSfibHOM paboTe U
nonoXxuTenbHas oueHka paboTbl B xode OOy4YeHWA MO MNpakTUKe, TO OUEHKa MO 3K3aMeHy
BbICTaBMSAETCA Kak cpefHee apudMeTn4eckoe AaHHbIX OLEHOK C OKpyrfleHMe OecCATbIX Aonen
no mMarematmyeckum npasunam. Ecnu obyyarowmunca He nmeeT NONOXUTENbHOW OLEHKU MO
KOHTPOJSIbHOW paboTe unu npakTuke, UM He CorfnaceH C 3TOW OLLEHKOW, OH MOXET OTBETUTb Ha
COOTBETCTBYHLLME BOMPOCHI B XOA4€E 3K3aMeHa.

[MpuMepHbIM NepeyYeHb BONPOCOB:

1 Kputnyeckme TOYKM U KpUTUYECKME 3HaYeHUs

2 Teopema Capga
OnpegeneHne TOMONOMMYECKON CTENEHU OTOOPaXKEHUN KOHEYHOMEPHbLIX MPOCTPaHCTB
3 yepes CUCTEMY akcMoM. HesaBMCMMOCTbL akcuom. [lpocTenwine cBOMCTBA CTEMNEHMW.
HenpepblBHasi 3aBUCUMOCTb CTENEHU OT OTOBPaXKEHUN U TOYEK.

O npogomkeHnn pyHKUMK. JleMma 0 HEYETHBIX DYHKUUAX.

KoOHCTpyKUusa cTeneHn Ans rnagkux oToOpakeHur n perynsipHbiX Toudek. KoHCTpykums
CTENeHn Ans rmagknx oTobpakeHnn n NPon3BOIIbHBIX TOYEK.

KoHCTpyKUMS cTeneHn ans Npom3BOSibHbIX HENPEPLIBHBIX OTOOPaXKEeHUN.
TeopeMbl CyLWEeCcTBOBaHUA W €OWHCTBEHHOCTM TOMOSIOrMYEeCKOW cTeneHn. Teopema
Bpayapa 0 HenoaBMXHOWN TOYKE.
Onepatop casura no Tpaekropuam amddepeHumnanbHbiX ypaBsHeHnn. CylecTBoBaHme
Nnepnoanyecknx peleHnin. BelumcneHne nHaekca p - TOYKU

He3aBnCUMOCTb CTeneHn OT BbIBOpa TOYKN P B KOMMOHEHTE CBA3HOCTU AOMNOSNHEHUS
obpasa rpaHuubl obnactu. [NprnsHakm paBeHCTBaA CTENEHEN.

~N | O | B




HeopuneHTupoBaHHas cTeneHb rnagkmx otTobpaxeHnn MHOroobpasni.

10 Teopembl Xondga. Teopema NeppoHa-PpobeHunyca.

HeopuneHTupoBaHHas cTeneHb rnagkmx oTobpaxxeHnin MHOroobpasuin.
11 | Teopema o npousseneHum nHaekco. CteneHb cynepnosnumm otobpaxeHuin. CeoncTea
HEOPUEHTMPOBAHHOW CTENEHW rMadKnx 0TobpaxeHnn MHoroobpasui

[nsa oueHnBaHus pesynbTaToB 0Oy4EeHMsI HA 9K3aMeHe UCMNOMb3YTCA criegytolime
nokKasartenu:

1) 3HaHMe TeopeTNYEeCKNX OCHOB;

2) yMeHue pellaTb 3agaun

3) YMeHUs NPUMEHATb 3HaHUS B NpodyeccruoHansHom cqepe;

4) ycnewuHoe NpoxoxaeHne TekyLen atTectaumn.

[ns oueHuBaHUSA pe3ynbTaTOB 9K3aMeHa UCMNOSb3YeTCA wkKasa: «OTIIUYHO», «XOPOLLOY,
«yOOBNETBOPUTENBHOY», KHEYAOBNETBOPUTENBHOY.

CooTHoLlEeHWe nokasaTernen, KpUTepUEB M LLKarbl OLeHUBAHUSA pe3ynbTaToB 0byyYeHus
nokasaHbl B criegytouien tabnumue:

YpoBeHb
Kputepun oueHnBaHns KoMneTeHLnn copmmpoBaH | Lkana oueHok
HOCTK
KOMNeTeHUnn
lMonHoe cooTBeTCTBME 06YyYaOLWMMCS BCEM MoBblweHHbI | OTAUYHO

nepedyncrieHHbIM nokasaTensam Mo KaxaoMy U3 BOMPOCOB KOHTPOSIbHO- | YPOBEHb
n3mMepuTenbHOro Matepuana.

OOGyyaowmiics B MOMHOM Mepe BnageeT MNOHATUAHBLIM annapaTom
AaHHoW obnactM Hayku (TeopeTMyecKMMM OCHOBaMu OUCLUMIMHBI),
crnocobeH UnncTpupoBaTtb  OTBET  NpuMepamMu, MNPUMEHSATb
TEOpeTMYECKNE 3HAHWA AN peLleHus NpakTU4eckux 3agad B obnactu
Kypca, CTygeHT ymeeT paboTatb C pasfUYHbIMU WUCTOYHMKaMU
Hay4yHOM WHdOpMaUUN, TPaMOTHO U NPaBUNbHO MNpeacTaBnseT CBOMU
pesynbTathbl, NpaBuibHO OTBeYaeT Ha Bonpockl KUM

HecooTBeTcTBME OTBeTa 06y4valoLLErocs OgHOMY W3 MEepPeyYnCEHHbIX Basosbliii Xopouo
Bbllle nokasaTene (K OOHOMY M3 BOMPOCOB  KOHTPOIbHO-

M3MEPUTESIbHOIo maTepuana) 7 npaBurbHbIN oTBeT Ha ypOBEeHb
OOMOMHUTErbHBIA BONPOC B Npegernax nporpammel.

nnnm

HecooTBeTcTBME oTBeTa ob6yvawowerocsds nobbiM  OBYM 13
nepeYncrneHHbIX nokasaTenen (NMMbo AByM K O4HOMY Bonpocy, Nubo no
OOHOMY K  KakgoOMy  BOMPOCY  KOHTPOMbHO-U3MEPUTENBHOTO
mMaTepvana) 1 npaBubHble OTBEThI HA ABA AOMONHUTENBHBLIX BOMpoca
B NMpegenax nporpaMmbi.

HecooTBeTcTBME oTBeTa oOOyvawuweroca nwobbim  asym 13 | NMoporosbii YposneTtsopu-
nepeyvyncrnieHHbIX nokasartenemn n Hel'lpaBI/IJ'IbeIVI oTBeT Ha | ypoBeHb TenbHO
AOMNOSNHUTENBHbIV BOMPOC B NpeAenax nporpaMmbl.

nnu

HecooTBeTcTBME oTBEeTa o6yqarou.|,er00ﬂ nobbim Tpem n3
nepeyncrieHHbIX nokasarenen (B pas3nn4HbIX KOMOMHaUMSX no
OTHOLUEHUIO K BONPOCaM KOHTPOJIbHO-N3MepuTesibHOro MaTepmana).

HecooTBeTcTBMe oTBeTa obyyatowerocst MobbiM U3 NEPEYNCEHHBbIX | — HeynoeneTtsopu
nokasatenen (B pasnuyHbIX KOMBMHALMAX MO OTHOLLEHWUIO K BOMPOCam TenbHO
KOHTPOMNbHO-M3MepPUTENLHOrO MaTepuana).

20.3 PoHA OLEHOYHbIX cpeacTe C(t)OpMMpOBaHHOCTVI KOMNeTeHUUn CTYyAEHTOB,
peKOMeHAyEMbIVI Ana npoBegeHna AUMarHOCTN4eCcKux pa60T



Nel, 3anosHETE MpPOIVCK.
Orobpamenne f : U — F uasugaetea mnddepennnpoarabiv 1o Opelnre B TOUKe g €
U, ecm eymecrsyer A € L(E, F) Takoii, uto 115 Beex @ € U uMeeT MecTo npejcTapieHne

flz) = flao) + Al — m) + w(wo, z — x0), T11e ||w(x0, z — z0)|| = ..., IPH & — o
a) of|lx — o|);
0) |x — zol;
B) O
r) oxp.

N2 Jlna ckoneknx A € L(E| F) unoaseno coorHomenne f(zg +h) = flxg) + AR +
w(zo, h), e |w(zo, k)| = of|h| mp [|A] — 07

a) He Dojlee OJTHOTD;

) no KpaiiHeii Mepe 0JIHOTD;

B) /1719 HecKoJIbKHX A, 0bnanamwiix ollpeleéHEEIMA CBOICTEAMH.

N3 BanonHuTe DPONVCK.

Ecmn dyuknus f @ [a, b — R venpeprieHa Ha orpeske [a,b] u ... B uaTepBane (a,b),
TO Haiiéres Touka # € (a, b), Takan, uro f(b) — f(a) = f'(#)(b— a).

Juddepennupyema

Ned BanoaHUTE DPONVCEK.

[Ivers [ U7 — F aumesT nponssojiayio Qpelle B Kk 10 TOTKE OTKPBITOTD MOIMHOAKE-
crBa U npocrpanctea E. Torjga onpeneneno orobpamenne f': U — L(E, F), = = f'(x).
FosopsiT, uro orobpaxenne f : U — F npunaniexnt kaaccey ', ecom orobpaxenne
ffoU—= LEF), = f(z) ..

HENMPepPLIBHO

Ne5 Eenn nponssoanas lato fl(z) oToDpamenus f cyIIecTEVeT B HEKOTODOH OKPecT-
HocTH U (xp) Toukn xp u oTobpasxkenne f.: U(xp) — L(E, F), nenpepsisHo, To [ audde-
peHnupyeMo no @Opelte B TO4Ke xp, H Npon3soaHas Ppeme f'(xp) n nponseognas ato
frlxo)

a) COBIA/IAIOT;

i) He cOBNAIAIOT.

N6 [Ivere f : B — F — noctosHHoe oTobpamenue, T.e. f(x) = yp Ans Beex x € E.
Haiinure f'(x)?

0.

NeT [lvers U — OTKpPBITOE IOIMHOMKECTBO HOPMHPOBAHHOTO NpoctpadeTea K u f: U —
F — orobpaxkenne U B HopmupogatHoe npocTpadcTio F. [lyvers xp € U, Ecin gna moboro
h e E cymecTByer npejen

g L0 ) = o) _

0 t

TO 3TOT NMPeJIe] oToOpaXKeHHd [ B TOUKE g HASBIBAETCSH

a) nmudrdpepentmanom aTo;

6) nponzeoauoi LaTo.

Neg [lvers A : F — F — 1uHeiiHH#, HeNPepLIBHEI onepaTop. Toria ero npon3BoIHAS
B 0boii Touke v € E ecTh!

caM 3TOT OIepaTop.




Ne9 Yemy pasua d(I, D, p), tae I — Tomjgecreentoe orobpaxenne’

1.

Nel0 Ilvers p u g jBe pasiH4YHLIe TOYKH B OJHOH M TOH e KOMIOHEHTE CBH3HOCTH
muoectea BR™\ f(AD). Torna d(f, D.p) ud(f.D.q)

a) paBHBI

0) He pABHEI.

Nel1 Ilyers (f, D, p), (g, D,p) € ¥ n gas seex x € 8D ||g(x) — f(z)| < || f(z)||. Toraa
d(f.D.p) ud(g,D,p)

a) paBHBI:

0) He paBHEI.

No12 [yers p € B™, f € C(B), To ecth f — orobpakenne, KoTopoe "HHMEr0 HAUEMY He
conocrasnsier". Torma (f,0,p) € ¥ u d(f, 0, p) pasna

0.

Nel3 Jlns orobpasenns f € CYD) touka x € D HaswRaeTcs KPHTHUECKOH, ec/H
skobnan Jf(x) = det f'(x) pagen

0.

Nel4 O6pas f(C( f)) HasniBaeTca MHOMECTBOM KPHTHUECKHX 3HaUeHHit 1 oDosHavaeTcs
cumposoMm S(f). Ero snemenTsl HasbBaoT

a) KpUTHYeCKMMH 3HAYeHHUSMH oToDpaykeHus [

6) peryispHbBIME 3HAYEHHAMEH oToOpaxenns f,

B) TOUKaMH neperuba otobpaxenns f.

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

0.

Ne16 [Iyvers B — map npocrpancrea R™ ¢ nearpom B Hyae n f : B — RE™ — HenpepriBHOE
orobpaxenne, Takoe 910 f(x) # 0,x € dB. Ilpeanonoxnm, 9T0 BRINOIHEHO Cllelyolllee
yenoeue f(—zx) = —f(x),z € B. Torna crenens d( f, B, 0) sensercs

a) HeYETHBIM YHCJIOM:

) YEeTHBIM YHCIOM.

N7 Tlyers K MOIMHOAECTBO [) TaKoe, 9To D\K € B. llpeanonomumM, 4To
(f.D.p) > npg f(K), rorpa (f, D\K.p) € 3., d(f.D,p) n (f, D\K, p)

a) paBHBI:

0)) He paBHEI.

18 Ilyers K NoIMHOMKeCcTBO ) Takoe, 4To D\K € B. llpeanonoxunm, 4To
(f.D.p) €X_np¢ f(K), rorna (f,. D\K.p) € 3_, d(f. D.p) u (f, D\K, p)...

PABHEL

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

HOPMHPOBKH.

Kputepun n wkanbl oueHnBaHua 3agaHun ®0C:

1) 3agaHug 3akpbIToro Tuna (BbI0Op 04HOro BapuaHTa oTBeTa, BEpHO/HEBEPHO):

e 1 6ann — ykasaH BEepHbI OTBET;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.

2) 3agaHnsa oTKpbITOro TMna (KOpPOTKUM TEKCT):

e 2 6anna — ykasaH BepHbI OTBET;
e 0 6annoB — ykasaH HEBEpPHbIN OTBET.

3) 3apaHung oTkpbITOro TMna (4ncno):




e 2 6anna - ykasaH BEpHbI OTBET;
e 0 6annoB — ykasaH HEBEPHbLIN OTBET.

3apaHusa pasgena 20.3 peKoMeHAYITCA K UCMOSIb30BaHUIO NPU NpoBeAeHUU
ANarHoOCTUYEeCKUX paboT C Lenblo OLeHKM OCTaTOYHbIX pe3yfibTaTOB OCBOEHUSA AAaHHOWM
AUCUMNNUHBbI (3HaHMW, YMEHUIW, HaBbIKOB).

Mporpamma pekomeHgoBaHa HMC matemaTtudeckoro gakynbteta npotokon Ne 0500-03
oT 18.03.2025 .
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