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1 ey 1 3a1a4M U3yYeHHU S TUCHHUIIUHBI.

1.1 Ilean ocBOeHUsA TUCHUIIUHDI.

[ToaroToBka acnupaHTOB K cAa4ye KaHIUMJIATCKOTO 3K3aMeHa no crenraibHoctu 01.01.01
BemiectBeHHBIN, KOMIUIEKCHBIM U ()YHKIIMOHAIBHBIA aHAIU3. .

1.2 3agauyu AUCHUILIMHEL.

@opMHpOBaHHE Yy aClIHUpaHTa 3HAHUM JEHUCTBUTEIBHOIO AHAJIN3a, KOMIUIEKCHOTO
aHanu3a, QyHKIMOHAIBHOTO aHAIN3A.

1.3 MecTo AucHMILVINHBI B CTPYKTYpe 00pa3oBaTeIbHON NPOrPaMMBbl.

JucuuruimHa «BerecTBeHHbIN, KOMIUIEKCHBIA U (PYHKIIMOHAIBHBIN aHaU3 (KaHIuaaTc-
KM 9K3aMEH )» OTHOCUTCS K BapuaTuBHOM yactu biioka 1 "/lucuumuael (Moaynn)" yaeOHOTO
IUIaHA.

[Iporpamma paccuuMTaHa Ha acCHMpPaAHTOB, IPOCIYLMIABIIMX KYpPChbl MaTE€MAaTUYECKOIO
aHaJIM3a, BKIIOYAIOMMUN Tud(depeHInaTbHOe ¥ HWHTErPAIbHOE HCUYUCIICHHUE, KOMIUIEKCHOTO
aHanu3a, QyHKIMOHAIBLHOTO aHAN3a, a TAKXKE KypC TUHEIHON anreOpsl.

3HaHI/I$I, IMOJIYYCHHBIC B 3TOM KYpPCC, H€O6XOI[I/IMI)I AJI1 U3YUCHUA AUCHUIIIIMHBI

«rCOMCTpUYUCCKAasA TCOpUA MCEPbI H et MPUITOKCHUA», IMIPOBCACHUA Hay‘lHO'I/ICCJIC,HOBaTCJIbCKOﬁ

paboThI U YCIENIHON CAa4YM rOCYJapCTBEHHON UTOTOBOM aTTeCTAIIHH.

1.4 Ilepeyennb

IVIAHMPYeMBbIX

pe3yJibTaToB

o0yueHust

mo

JUCIHUILINHE,

COOTHECEHHBIX C IUIAHUPYEMbIMH Pe3YJIbTATAMH 0CBOEHHS 00pPa30BaTe/JbLHOMH MPOrPaMMBbI.

W3yuenue naHHO# y4eOHOM NUCIMILIMHBI HAIIPABICHO Ha (DOPMUPOBAHHE Y
oOyJaromuxcs mpopecCHOHANBHBIX U obmenpodeccuonanbabix komnereniuii (ITK, OITK): TTK-

1, OIIK-1.

Ne | Unpexc | Comepxanue B pe3ynbraTe nzydeHus yueOHON NUCIMILIMHBI 0Oydarouuecs

IL.I | KOMIET | KOMIIETEHUUU | JOJIKHBI

. eHIMU | (1u e€ 4acTH) 3HaTh yMeTh BJIa/IeTh

1. CIIOCOOHOCTh K | OCHOBHBIE TIOHATHS U TUIIOTE3bl | OPUEHTHPOBA | HaBBbIKAMU

[1K-1 CHUCTEMHOMY JUI IPEMETHON 001acTH U ThCS B | IIpH-
MBILUIEHUIO U | UCCIIeAyeMBIX Mojieneil. B Tom COBPEMEHHBI | MEHEHUS
IrPaMOTHOMY qucie: Mepsl 1 n3MepuMble X METoJax M | Kjlaccudec
ucrnonb3oBanu | pyukmuu. Teopemsr Jly3una u MOJAXO0J1aX, KHUX 51
10 OCHOBHBIX Eropoga. IIPUMEHSEMBI | COBPEMEH
IPUHIINIIOB, - HHTErpaibl U NpeesbHbIe Te0- | X JUISL | HBIX
KoHuenuuit u | pemsl. luddepenurpoBanue Mep | U3ydeHUs METOJI0B
METO/IOB Panona, Teopema Jlebera o pasno- | paccmarpu- aHaJIn3a
BELIECTBEHHOI | )keHHUHU Mep. Teopema Pucca o BaEMBIX MaTemMaTH
0, MIPEJICTaBICHUN JTMHEUHBIX (PYHK- | MIPOLIECCOB U | YECKUX
KOMIUIEKCHOTO | I[MOHAJIOB. SIBIICHUH, MoJienen
u - Mepa Xaycaopda u e€ cBoiicTBa. | rpaMOTHO Hc- | (opmanus
¢ynkumonans | PazmepHocts Xaycnopda. @pak- | moap3oBaTh U | OBAaHHBIX
HOTO aHajn3a | TaJlbl, UX JIOKAJIbHAS CTPYKTYpa, pa3BUBaTh MaTtepuan
ornepanuu HaJ HUMHU. Teopema 0 | MaTeMaTH4YeC | bHBIX
JubdepeHIPyeMOCTH JIUIIIH- KYI0O TEOpHUIO | 0ObEKTOB




Ne | Unpexc | Comepxanue B pesynbraTe nzydeHus: yueOHON NUCIMILIMHBI 00ydaronuecs
.1 | KOMIET | KOMIIETEHUUU | JOJKHBI
eHuuu | (wim e€ 4yacTH) 3HATh YMeTh BJIaJIeTh

neBbIX GyHKIun. Teopema Cre- u  usuko- | u
naHoBa. @opMyJibl IJIOLIAAN U MaTeMaTHyec | MpoLEecco
korutomaau. CopsmisieMble IOTO- | KM€ MOJEINH, | B.
ku. Teopema o0 pa3pemmmMocTu nexame B | B tom
3agauu [lnaro. UX OCHOBE quce:
- reopema Pumana o6 otoOpaxe- | B Tom uncne: | HaBbIKaMu
HUSX IUIOCKUX 00acTei. IPUMEHSATh IpaKkTuye
- hyakus BeliepmTpacca u e€ 3HAHUS Ha CKOI'0
CBOMCTBA, 10JI€ JUINITHYECKUX IPaKTUKE; UCII0JIb30-
¢ynkuunii. Teopema cinoxxeHus BaHU
s P — gynkiuu BeiipmTpacca, TEOpUHU
reOMEeTpUYEecKas U aHAIUTUYEC- MepBI IIpU
Kue GopMbl. DIUTUIITHYECKUE peleHuu
MHTETpabl. paznuy-
- ONMCaHUE MOYJISIPHOI IPyIIIbI HBIX
SL (2, Z). Monynsipubie (hOpMBI. TEOPETH-
Teopema 06 nuzomopdpusme Kojb- YECKUX U
11a TIOJIMHOMOB OT JBYX I€peMeH- IPUK-
HBIX U QJIreOpbl MOAYJISIPHBIX JaJTHBIX
dopm. 3a1aq,

- Teopema O MONOJIHEHUH METPU-
YECKOTO MTPOCTPAHCTBA.

- 0000IEHHBIE TIPOU3BOIHBIC
(GyHKIMI 1 X CBOWCTBA.

- npoctpanctBa C.JI. CobOonena,
O.B. becosa, C.H. Hukoibsckoro,
TEOPEMBI BIIO)KEHUS B HUX.

- OTnepaTopbl MOTEHIIUATIEHOTO
tuna Pucca, ux coictba. OneH-
k1 Mo3zepa — Hupenbepra, Teope-
MBI O KOMITAKTHOCTH CEMENCTB
(GyHKIHI.

- HeJIMHeWHbIe (PYHKIIMOHAIbHbBIE
MpOCTpaHCTBA. TeopeMbl BIIOXKe-
HUA IS IPeIeIbHOT0 TT0Ka3a-
tend. HennHelHble KOMIIAKTHBIE
oneparopsl. Teopema Illaynepa o
HEMOABMKHOM TOUKE.

- paclUIMpeHHe OrPAHUYECHHBIX
oneparopos o Opuapuxcy. Cia-
0ast CXOIMMOCTh B 0aHAXOBBIX
MPOCTPAHCTBAX, HEOOXOUMBIC U
JIOCTATOYHBIEC YCIIOBUSI CIa00M
CXOJIUMOCTH.

- Teopema banaxa — Anaoriy o
c1a00¥ KOMITAKTHOCTH 11apa B
pediekCuBHOM O0aHaXOBOM
MIPOCTPAHCTBE.




Ne | Unpexc | Comepxanue B pesynbraTe nzydeHus: yueOHON NUCIMILIMHBI 00ydaronuecs
.1 | KOMIET | KOMIIETEHUUU | JOJKHBI
: eHuuu | (wim e€ 4yacTH) 3HATh YMeTh BJIaJIeTh
2. CHOCOOHOCTh | 3aKOHOMEPHOCTH ~ Pa3BUTHUSA U | BBIIOJHSTH HaBBIKAMHU
OIIK-1 CaMOCTOATCIIb- pa3in4HbIe KoHIemnuy | INIaHUPOBAaHU pa6OTbI C
HO OCYIIECTB- | coppeMeHHOH JOMMKH U MeTomo- | © BbIMHC- HH‘vapMa'
DT HAYAHO™ | 6 by HAYYHOT'O MCCIICIOBAHMUS. JIATCIILHOTO ) Huer 13
ucclie10Ba- ) JKCHepu- pa3IuyHbI
TETBCKYIO B Tom uucne: YHHBEpCA/IbHbIC MCHTA s | x
nesTenbHoCT, | HAKPRITHA MHOT000pasHI. Lensx UCTOYHUK
B COOTBET- ['mo6ansHOE MHOTOOOpa3ue OIITHMI- OB U pe-
cTRYIOMIEi POCTKOB aHANNTHYECKHX sauu S
npodeccuo- (ynxuuit. Teopema 06 anamiTy- METOJIOB npodeccu
HaJIbHOU 00- HECKOM TPOZIOIDKCHIH POCTka pereHus OHaJIbHBIX
JIACTH C FiC- aHanmuTHueckor ¢pynkuuu. Teope- sazau samaq; oc-
nomp3opanmen | M@ 00 A/IMCOPAHYCCKIX QYHKLM- uccieno- HOBHBIMHU
coBpeMeHHBIX | v OMPCACTACMBIX TOTHHOMOM BaHMS METOIaMHt
METO/I0B HC- HasL ToJIeM MEpOMOP(HBIX q)}iHK' B ToMm uncne: |,
cienoBanms i | Y 3@/AHHBIX HA PUMAHOBOH OpUEHTH- croco6am
uH(OpMa- noBepxHocTu. Teopema o Kilaccu- pOBATHCA B HH cpen-
IIUOHHO-KOM- (1)14“1(21111/11/1 PUMAHOBBIX HIOBCPXHOC™ | 114 crapopkax | crBamu
MyHUKALHOH- | o I'pynmbt HAKpLIBAIOTIHX 3ajau; HOJIY4YEeHU
HBIX TEXHO- Hpeo6pa3OBf1HHH. CprInypa -TIOHSATH TO- | 4,
JOTUi KOMITAKTHOM PUMAHOBOU CTaBJICHHYIO | XpaHEHus,
MIOBEPXHOCTH. sanauy; nepepa6o
- KOMIIAKTHbIE PUMAHOBBI 110~ ~bopmyu- K
BEPXHOCTH H anrev6pa1/mec1<lxle pOBATE pe- urpopma
KpuBble. bunuHeliHble cOOTHOILIE- 3YIBTAT; .
Hua Pumana 11 nepuosioB rojio- | _ CTPOTo 10- B oM
MophHbIX pyHKIIMOHANOB. Teope- Ka3aTh yT- e
Ma Pumana-Poxa. ® — pyHkumu, BepIICHHE; | IPOG-
peleHue 3a1auu 06p51u1eH1/1;1 -HA OCHOBE EMHO-
SAxobu. @yukuuu beiikepa—Axu- AHAITN3a YBH- | 3a(aHOI
e3epa u ypasHeHus Kn® u KII. HIETh H KOp- bopmoit
- COOCTBEHHO pa3pbIBHbBIE TPYII- pEKTHO chop- | TpesICTaB-
Ibl, UX NpeaenbHble Touku. Kiac- MyJTHPOBATH | NIeHHS
CUpUKAIHS TPHUYHBIX TOUEK PE3YIIBTAT; MATEMATH
byHaaMeHTanbHONU 001aCcTH -FPAMOTHO -
TPYNNBL, NOPOXAAIOMHAE MPe00- | 1orwoparie | ananmit,
pa3sOBaHNs IPYIILL o S3BIKOM
- (yKCOBEI ¥ KIICHHOBBI IPYIIEL | peIMETHOM
KBa3ukoHpopmHbIe nedopmanuu OBITACTIL.

rpynnsl. Bapuannonusie Gpopmy-
JIBI 17151 KBQ3UKOH(OPMHBIX 0TOO-
paxxeHuil. Bapuanum oTMe4eHHON
PUMaHOBOH IIOBEPXHOCTH.

- reopema Teinxmromiepa. [Ipoct-
panctBO Tenxmromiepa. Teopema
0 BJIOYKEHUH MPOCTPAHCTB Tenx-
MIOJLIEpA.

- HHTErpayibHbIe oneparopsl 1.H.
Bekya, ux cBorictBa. Teopemsl
cymectBoBanms K — kBa3ukoH-




Ne | Unpexc | Comepxanue B pesynbraTe nzydeHus: yueOHON NUCIMILIMHBI 00ydaronuecs
LI | KOMIET | KOMIOETEHUUH | JOJKHBI

eHuuu | (wim e€ 4yacTH) 3HATh YMeTh BJIaJIeTh

(hOPMHBIX OTOOPAKECHHIA.

- reopemsl [1.H. benunckoro o6
HCKaXCHUSIX.

- BapHuaIMOHHbIE (POPMYIIBI
[Nony3una gist K — kBa3ukoH-
(OPMHBIX OTOOpPAKCHHI U UX
MIPUIIOKEHUSL.

- KBaJIpaTU4HbIe TU(PepeHITHaIbI
['pétua — Telixmrosiepa v Ux
TpaekTopuu. TeopeMsbl 0 CTpyK-
Type peleHui BapualuoOHHbIX
3anad it pyaknuoHanoB ['péraa
— Teiixmromepa.

- IOHATHE KOHeHcaTopa. [IoreH-
uuanbHas Gpyskius. EMkocts
koHjaeHcaTopa. ynkuuu ['puna,
Po6sHa, Heiimana. Buyrpenunuit
paanyc o0J1acTH, JIorapupmMudec-
Kasi eMKOCTb 3aMKHYTOT'O OTpaHu-
YEHHOr0 MHOXkecTBa. Paguyc
Po6sHa u Heiimana.

- cumMmertpu3zaunu IIBapna, I1o-
nmua, llIteliHepa, 3mmMnTudeckas
CUMMeTpH3aIus MHOXKeCTB. CUM-
MeTpuzanus Mapkyca, paauaib-
HO-YCpEJHSIOLIasi CHMMETpHU3a-
uust. [onspusanus, KycouHo-pasz-
nensiomas cummeTpusanus. uc-
cummetpusanus JJyoununa. Cum-
MeTpusanus pyHkuuidi. Cummer-
puzanus KoHaeHcaropos. [Ipun-
IIUTIBl CHMMETPHU3AIIHH.

- TeopemMa MOKPBITHS B KJIacce pe-
ryaspHbIX GyHkuni. Teopembl
HCKa)XEHUS B KIIACCE PETYISIPHBIX
¢yHkuii. 3agaun 06 3KcTpe-
MaJbHOM Pa30HEeHUU.

2. CTpyKTYpa M cofepKaHue M CIHIIJIMHBI.
2.1 PacnipeaesieHne TPYA0EMKOCTH AUCHMILIMHBI IO BUAaM padoT.
OO6mass Tpyno€MKOCTh JUCHHUIUIUHBI cocTaBiseT 3 3ad.en. (108 wacoB), wux

pacmpeneneHye mo BujgaM padoT MpeICTaBIeHO B TaOJIUIIe
(052 cmyoenmos ODO).

Bun yueGHO# paboTh Bcero Kypcs! (uacer)
4acoB 3




AyIuTOpHBIE 3aHATHS (BCEro) 45 45

B ToMm uucie:

3aHATHA JIEKIUOHHOIO TUIIA 18 18
3aHATHUSI CEMUHAPCKOT0 TUIIA (CEMUHAPBI, 9 9
MPAKTUYECKHE 3aHITHSI)
JlaGopaTopHble 3aHATHS 18 18
CamocrosiTesibHast padoTa (Bcero) 27 27
I[IpomexyTouHas aTTeCTANMHU 36 IK3aMEH
OO0mmas TpyA0€MKOCTh yac 108 108
3a4. efl. 3 3

2.2 CTpyKTYypa AMCUUILJIMHBI:

Pacnpenencuue BuI0B y4eOHOU pabOThI U MX TPYJOEMKOCTH TI0 pa3JieiaM JUCIUTLTAHBI.
Pasnenbl qucHUIUIMHBL, H3ydaeMble Ha 3 Kypce (ounas ¢popma)

KonndectBo yacos
Bueayaur
Ne HaumenoBanue pa3nenos Beero Ay;gggg Had op}?;;{
paboTa
J | 113 JIP | CPC
1 2 3 4 5 6 7
1. |[deiicTBUTENBHBIN aHAIN3 24 | 6 2 6 10
2. |KommnekcHbli aHamn3 26 | 6 4 6 10
3.  |DyHKIMOHAIBHBIA aHAN3 26 | 6 2 6 12
Hmoeo no oucyuniune: 76 | 18 8 18 32
2.3 Copaep:xanue pa3/ieioB TUCHUILINHBI:
2.3.1 3aHATHA JEKINOHHOIO THIIA.
dopma
Ne Hanvenonanme Conepxanue pazaena FEKYIIETO
paszena
KOHTPOJIA
1 2 3 4
1. |He#ictBurenbHblii (Mepsl U u3mepumble pyHKiuu. Teopemsl Jlysuna u EropoBa. |YcTHbIN
aHanm3 WNurerpains u npenensubie Teopemsbl. Juddepennmpoannue  |ompoc
mep Panona, Teopema Jlebera o paznoxenuu mep. Teopema
Pucca o npencraBnenun TUHEHHBIX (PYHKITMOHAIOB.
Mepa Xaycnopda u e€ coiictBa. Pazmeprnocts Xaycnopoda.
@pakTansl, UX JIOKaJIbHAsl CTPYKTYpa, ONEepallii HaJl HUMU.
Teopema o nuddepenunpyemocty JIMnmuIeBsIx GyHKIMA.
Teopema CrenanoBa. @opMyJIbl MIIOMAIN U KOTUIOIIAIH.
Crnpsmisiemsle noToku. Teopema o pa3pemuMOCTH 3a1a41
ITnaTo
2. |KommiekcHbIi Teopema Pumana 06 0ToOpaxeHUsIX MIOCKUX obacTei. YcrHbIi
aHaIu3 @ynknus BeiiepmTpacca u €€ cBONCTBA, IOJIE onpoc




aMnTUYeckux QyHkimii. Teopema crnoxenust mis P —
dbyakuun Beiipmrpacca, reomeTprdeckas U aHATUTHIECKUE
(bopMBl. DITUNTHYECKUE HHTETPAIbI.

Onucanne MmoaysspHoit rpynmsl SL (2, Z). MoaynspHbie
dopmel. Teopema 06 m30MOpPU3Me KOJIbIIA TOJIMHOMOB OT
JIBYX NEPEMEHHBIX U anreOpbl MOAYIISIPHBIX (GOPM.
YHHUBepcanbHbIe HAKPHITUS MHOT000pa3uii. [ mobansHOe
MHOIroo0Opa3ue pocTKOB aHaIMTHUecKuX GyHkiuid. Teopema
00 aHAIUTUYECKOM IPOJIOJIKEHUH POCTKA aHAJTUTUYECKOM
¢byakuun. Teopema 00 anredpandecknx QyHKITUAX,
OTIpeieNsIeMbIX TTOJIMHOMOM HaJI IT0JIEM MepOMOP(HBIX
(byHKLUH, 3alaHHBIX HA pUMAHOBOM NoBepxHOCTU. Teopema o
KJIaccu(pUKaluy pUMAHOBBIX TOBEPXHOCTEN. [ pymib
HaKpbIBAIOIIUX MTpeoOpa3oBanuii. CTPyKTypa KOMIIAKTHON
PUMaHOBOM IIOBEPXHOCTH.

KomnakTHble pUMaHOBBI IOBEPXHOCTH U aJireOpandeckue
KpuBble. buinHelHbIEe COOTHOIIEHU PuMana i1 nepuo1oB
rojaoMopdHbIX pyHKIHOHANOB. Teopema Pumana-Poxa. © —
dbyHKIMY, pemienue 3aaaun obpaienus Axoou. OyHkuu
belikepa — Axuesepa u ypaBHenuss Kn® u KII.

Co0cTBEHHO pa3pbIBHBIE IPYIIIIBL, X IPEEIbHbIC TOUKH.
Knaccugukarus rpaHiYHBIX TOYEK (pyHIaMEHTaIbHON
00J1aCTH TPYMIIbIL, MOPOXKAAIOLIUE TPE0OPa30BAHUS TPYIIIHL.
®yKcoBBI U KIICHHOBHI TpyIibl. KBa3ukoH(popMHBIE
negopmanuu rpynnsl. Bapuanmronusie popmyiisl s
KBa3MKOH(OPMHBIX 0TOOpakeHuil. Bapuanuu ormMeueHHOH
puMaHOBOM noBepxHOCTH. Teopema Telixmrosuiepa.
[IpocTpanctBo Telixmromiepa. Teopema 0 BIOKEHUU
npoctpaHcTB Tenxmromepa.

Nurerpansusie oneparops! M.M. Bekya, nx cBOMCTBA.
Teopemsl cymecTBoBanus K — KBa3WKOH(POPMHBIX
OTOOpaKeHUH.

Teopewmsl [1.H. bennnckoro 06 nckaxeHUsX.
Bapuanuonnsie popmyssl ['ony3zuna s K —
KBa3MKOH(OPMHBIX OTOOpaKEHUH U UX MPUITOKEHUS.
KBanpartuunsie nuddepennuanst ['pérua — TelixMmromnepa u
UX TpaeKTopuu. TeopeMsbl 0 CTPYKType PEILICHUI
BapHallMOHHBIX 3aja4 11 QyHKIHOHANOB ['pérua —
Tenxmroiepa.

[ousTre KoHAeHcaTopa. IloTennuansuas GpyHkuus. EMkocTs
KoHzeHcaropa. dynkuuu I'puna, Po6sHa, Helimana.
BuyTpennuit paguyc obnactu, jorapudmMuyeckasi EMKOCTb
3aMKHYTOT'O OTpaHMYEHHOT0 MHOKecTBa. Paanyc Po6sHa u
Helimana.

Cummerpuszauuu lIBapia, [Tonua, [ITelinepa, snnuntudeckas
cUMMeTpu3anua MHOKecTB. CumMmerpu3zanus Mapkyca,
panuanbHO-ycpeaHstomas cuMmMmerpusanus. [lonspusanms,
KYCOYHO-pa3Aesomas cCuMMeTpusanus. Jluccummerpusanus
Jy6ununa. Cummerpuzanus GyHkuuit. CUMMeTpu3aus
KOHJIEHCaTOopoB. [I[pHHINIIBI CUMMETPHU3aLINH.

TeopeMa MOKPBITUS B KJIaCCE PETYISAPHBIX GyHKULH. Teopembl
HCKa)XEHUS B KJlacce peryiaspHbIX GyHKIMM. 3anadn 06




HKCTPEMAILHOM pa30ueHHH

DyHKIMOHAJIbHBIN
a”HaJIn3

Teopema 0 NONOJHEHNN METPUYECKOTO IPOCTPAHCTBA.
O060061EHHbBIE TPON3BOAHBIE (YHKIIMN U UX CBOMCTBA.
ITpoctpanctBa C.JI. Cobonera, O.B. becosa, C.H.
Hukonbckoro, TeopeMsl BIIOKEHUS B HUX.

OrnepaTopbl NOTeHIMAIBHOTO TUIA Pricca, nx cBOMCTBA.
Ouenku Mo3sepa — Hupenbepra, TeopeMbl 0 KOMITAKTHOCTH
ceMencTB pyHKIUH.

Henuneitaple QpyHKIIMOHATBHBIE TIPOCTPAHCTBA. TeopeMbl
BIIO>KEHMS IS ITPEAEIIbHOIO nokaszarens. Henunelinbie

KOMITaKTHBIE ortepaTopsl. Teopema Illaynepa o HENOABUKHON

TOYKE.

Pacmmpenue orpaHM4eHHbIX ONepaTopoB 110 Cpuapuxcy.
Cnabast cxoIuMOCTh B 0aHaXOBBIX IPOCTPAHCTBAX,
HEO0OXOTUMBIC U JIOCTATOYHBIC YCIOBHSI cIa00H CXOAMMOCTH.
Teopema banaxa — Anaoriy o ci1aboii KOMITAKTHOCTH I1apa B
peduieKCUBHOM 0aHaXOBOM IIPOCTPAHCTBE

VYcTHEIN
ornpoc

2.3.2 3aHATHSA CEMUHAPCKOI0 THIA.

HanmenoBanue
pasznena

Temarnka mpakTHYECKUX 3aHATUN
(cemuHapoB)

dopma
TEKYLIETO
KOHTPOJIA

2

3

4

JlerCTBUTEIbHBIN
aHanu3

Meps! u usmepumble pynkuuu. Teopemsl Jlyzuna u
Eroposa. IHTerpaisl u npeneiabHble TEOPEMBI.
HuddepenumupoBanue mep Pagona, reopema JleGera o
pasznoxenuu mep. Teopema Pucca o npencrasiennn
JMHEWHBIX (PYHKIIMOHAJIOB.

Permenue
3a1a4

KoMmiuiekcHbIl
a”HaIN3

Teopema Pumana 00 oToOpakeHHUAX IIOCKUX 00JIacTeH.
@ynknus BeiiepmTpacca u €€ cBOMCTBA, IOJIE
aMnTUYeckux GyHkuil. Teopema crnoxenus mis P —
¢yukun BeiipmTpacca, reomeTpruyeckasi U aHaIUTUYECKHE
(bopMbl. DITMNITHYECKUE UHTETPAJIbI.

Onucanune moxynsipHoii rpymnmsl SL (2, Z). MonynspHbie
dopmbl. Teopema 00 nzomopdu3Me Kosbla MOTUHOMOB OT
JIBYX NIEPEMEHHBIX U aJIreOpbl MOIYJISIPHBIX (HOPM.
VYHHUBepcallbHbIe HAKPBITUS MHOroo0Opa3uii. I nobansHOoe
MHOT000pa3ue poCTKOB aHAMTHYECKUX (QyHKIMA. Teopema
00 aHAJUTUYECKOM MPOJIOJHDKEHUHN POCTKA aHATTMTUYECKON
¢yskun. Teopema 06 anreOpanueckux QyHKIUAX,
oTpeieNsieMbIX TTOJIMHOMOM HaJI 110JIeM MepOMOP(HBIX
(GyHKIMI, 3a1aHHBIX HA pUMaHOBOW NoBepxHOCTU. Teopema
0 KJIacCU(PMKALIMU PUMAHOBBIX TIOBEPXHOCTEH. ["pymmbl
HaKpBIBAIOMIKNX MTpeoOpazoBanuii. CTPyKTypa KOMIAKTHON
pPUMaHOBOM IIOBEPXHOCTH.

KoMmnakTHble puMaHOBBI TOBEPXHOCTH U ajredpanyeckue
KpuBble. bununeitnsle cooTHOMEH PruMmana 11 neprooB
rojJoMopQHbIX QpyHKIHOHANOB. Teopema Pumana-Poxa. © —
¢byHkuuy, permenue 3agaun ooparienus Skoou. OyHkuun
beiikepa — Axuesepa u ypasHeHuss Kn® u KII.

Co0cTBEHHO pa3pbIBHBIE IPYIIIBI, UX NPEACIbHBIC TOUKH.

Pemenne
3a1a4




Knaccugukarus rpaHiYHbIX TOUYEK (pyHIaMEHTaIbHON
00J1aCTH TPYNIIBI, TOPOXKIAIONINE TPEOoOPa30BAHMS TPYIIITHI.

O YHKIIMOHATBHBIN
aHajaus3

TeopeMa 0 MOMOTHEHUN METPUUECKOTO IIPOCTPAHCTBA.
O06001mEHHbBIE TPOU3BOAHBIC (DYHKIIMHM M UX CBOMCTBA.
[Tpoctpancrea C.JI. CobGonesa, O.B. becora, C.H.
Hukonbckoro, TeopeMbl BIOKEHUS B HUX.

OnepaTopsl NoTeHIMAIBHOTO TUIA Pricca, ux cBOMCTBA.
Ouenku Mo3sepa — HupenOepra, TeopeMbl 0 KOMITAKTHOCTH
CeMEUCTB (PYHKIUH.

Pemenue
3a1a4

2.3.3 JlaGopaTopHble 3aHATHS.

HaunmenoBanue
pasjena

Tematuka 1a60paTOPHBIX 3aHATUI

®opmMma
TEKYLIETO
KOHTPOJIA

[N

2

3

4

JecTBUTENbHBIN
aHaJIn3

Mepa Xaycnopda u e€ coiictBa. Pazmeprnocts Xaycnopda.
®dpakTaibl, X JOKalbHasl CTPYKTYpa, ONEpaliy HaJ HUMU.
Teopema o quddeperunpyemocts JIMMmUIEeBbIX HyHKIHHA.
Teopema CtenanoBa. @opMyJIbl IUIOMIAIN U KOTUIOIIA M.
Crpsimiisiemble TOTOKH. Teopema o pa3pemMoCcTH 3a/1a41
I1nmaro

Pemenue
3a1a4

KommiekcHbIit
a”HaInu3

®yKcoBbI U KIICHHOBHI Tpymiibl. KBa3ukoH(hopMHBIE
negopmanuu rpynnsl. Bapuanmronusie popmyiisl uis
KBa3MKOH(OPMHBIX 0TOOpakeHuil. Bapuanuu ormMeueHHOH
puMaHOBOM noBepxHOCTH. Teopema Telixmrosuiepa.
[IpocTpanctBo Telixmromiepa. Teopema 0 BIIOKEHUN
npoctpaHcTB Tenxmromepa.

Nurerpansusie oneparops! M.1. Bekya, nx cBoicTBa.
Teopemsl cymecTBoBanus K — kBa3MKOH(POPMHBIX
OTOOpaKeHUH.

Teopewmsl [1.H. bennnckoro 06 nckaxeHUsX.
Bapuanuonnsie ¢popmyssl ['omysuna st K —
KBa3MKOH(OPMHBIX OTOOpaKEHUH U UX NPUITOXKEHUS.
Kanparuunsie muddepenumanst ['pérua — Telixmriomiepa u
UX TpaeKTopuu. TeopeMbl 0 CTPYKType PEILICHUI
BapHallMOHHBIX 3a7a4 11 QyHKIHOHAIOB ['péTua —
Tenxmrosiepa.

[Tonsitne konaeHcaropa. [lorenmansHas GyHKIHS.
Emkocts konnencaropa. @yukuuu I'puna, Po6oHa,
Heiimana. Buytpennuii panunyc o6gactu, Jorapugmudeckas
€MKOCTb 3aMKHYTOI'O OTPaHU4YEHHOI0 MHOKeCTBa. Pannyc
Po6sHa u Heiimana.

Cummerpuzauuu lIBapia, [Tonua, HlTelinepa,
AJUIANITHYECKAS] CAMMETPHU3aLNsl MHOXKECTB.
Cummerpusanus Mapkyca, paauaiabHO-yCpeaHsIomas
cumMetpusanus. [lomsapuzanys, KycouHo-pa3aensromas
cummerpusanud. Juccummerpusanus JlyOununa.
Cummerpuszanus GpyHkuil. CuMmMeTpu3anus
KOH/JIEHCAaTOPOB. [IpHHIUIIBI CUMMETPU3ALIUH.

Teopema MOKPHITHS B KJIACCE PETYISIPHBIX (DYHKHUITH.
TeopeMbl HCKAXKEHHUS B KJI1ACCE PErYJISPHBIX (DYHKIIMH.

Pemenue
3a1a4




3agauu 00 SKCTpEeMaIbHOM pa30MeHuH

6. Henuneilinbie GyHKIIMOHATBHBIC POCTPAHCTBA. TeOpEeMBI Pemenue

O YHKIIMOHATBHBIN
aHajaus3

BJIOXKEHHUS IS IPENEIIbHOrO nokas3aresia. Hennnennbie 3aaa4
KOMIaKkTHbIe oneparopsl. Teopema Illaynepa o
HENOABMXHOU TOYKE.

Pacipenue orpaHuyeHHbIX ONEpaToOpoB o0 Opugpuxcy.
Cnabast cxomuMocTh B 0aHaXOBBIX TPOCTPAHCTBAX,
HEO0OXOIUMBIE U JIOCTATOYHBIE YCIOBHS c1ab0N CXOAUMOCTH.
Teopema banaxa — Anaoriy o ciaboit KOMIIAKTHOCTH 11apa B
pedieKCHUBHOM 0aHaXOBOM MPOCTPAHCTBE

2.3.4 [IpumepHasi TeMaTHKA KyPCOBbIX padoT (IPOEKTOB)

He npenycMmotpeHsl.

2.4 IlepeyeHb Y4eOHO-METOAMYECKOT0 o0ecnevYeHusi JJI CAMOCTOSITEILHOH pPadoThI
00y4YaKOIIUXCS M0 TUCHHILINHE

No Bug CPC

[Tepeuensb yueOHO-METOIUIECKOTO 00CCTICUCHUS TUCITUTUIAHBI
IO BBITIOJIHEHUIO CaMOCTOSITENIbHOM paObOThI

2

3

paszbop JeKiuit

1

1

2 |paboTa c nuTepaTypou
3 |oTpaboTKa HABBIKOB
PEIICHUS TPAKTUICCKIX
3a1a4

4 |moAroTOBKA K 3aHSATHSIM-
KOH(epeHIHsIM

1) ®uxrtenronsi I'.M. OcHOBBI MaTEMaTUYECKOTO
a"anm3a. Jlane, 2015
http://e.lanbook.com/books/element.php?pll_id=65055

2) ®uxtenroneil .M. Kypc muddepenimanbHOro u
uHTerpanbHoro ucuucienus. T 1. Jlanp, 2016. 608 c.
https://e.lanbook.com/book/71768#book name

3) ®uxrenronsi [.M. Kypc muddepenimanbaoro u
uHTerpaibHoro ucurcienud. T 2. Jlanw, 2008. 464 c.
https://e.lanbook.com/book/411#book name

3) ®uxrenronsi I.M. Kypc nuddepenipansHoro u
uHTerpanbHoro ucuucienus. T 3. Jlanb, 2009. 656 c.
https://e.lanbook.com/book/409#book_name

4) 2) Haraucon. U.I1. Teopust ¢hyHKIU#T BEIeCTBEHHON
nepemeHHoil. Jlanp, 2008.
http://e.lanbook.com/books/element.php?pll_id=284

5) IpuBanor N.U. Beenenue B Teoputo GpyHKIUH
KOMIUIEKCHOTO nepemMeHHoro. Jlane, 2009. 432 c.
https://e.lanbook.com/book/322#authors

Y4eOHO-METONUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00yYaroImIUXCs U3
YHUCiIa MHBAJIUIOB M JIMI C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3710poBbsi (OB3) mpenocTtasisitoTcst
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHUSIM HX 37JOPOBBS M BOCIIPHUTHS HH(DOpMAIIIN:

JIist vtn ¢ HapyIIEHUSIMHA 3PSHHUS:

— B mieyaTHOU popme yBeTHMUEHHBIM HIpU(TOM,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

JIist i1l ¢ HapyLIEHUsSIMH CIlyXa:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
Jljig U1 ¢ HapyIIEHUSIMA OTIOPHO-JBUTATEILHOTO amnmnapara:

— B I1e4aTHoM (opme,



http://e.lanbook.com/books/element.php?pl1_id=65055
https://e.lanbook.com/book/71768#book_name
https://e.lanbook.com/book/411#book_name
https://e.lanbook.com/book/409#book_name
http://e.lanbook.com/books/element.php?pl1_id=284
https://e.lanbook.com/book/322#authors

— B (hopMe 3JIEKTPOHHOTO JIOKYMEHTA,
JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.

3. O6pa3oBaTe/ibHbIE TEXHOJOTHH.

AKTUBHBIE ¥ MHTEPAKTHBHBIC (DOPMBI: JIGKIIUU: TIPOOIEMHAs JICKIUA, JCKIUI — MpPecc-
KoH(pepeHIHs (MOTYT MPUMEHSTHCS MPE3CHTAINH); MTPAKTUYCCKUE 3aHATHS: MO3TOBOH IITYpM,
3aHATHE — KOH(pepeHnus (C NPUMEHEHHEM IIPE3CHTalnii), pa300p MpaKTHUYECKHX 3ajad,
KOHTPOJIbHBIE pa0OThI, aKTUBH3AIUS TBOPYECKOH JEATEIBHOCTH, periiaMEHTUPOBaHHAs
JTUCKYCCHS, JUIA BOIUIOIICHUS O0O0pa3oBaTeNbHBIX (HOPM MOTYT OBITh HCIOJIB30BaHbI
KOMIBIOTEPHBIE TEXHOJIOTUU.

Jnst Ui ¢ OrpaHUYEeHHBIMU BO3MOXKHOCTSIMU 3JI0POBBSI MPEyCMOTPEHA OpPraHU3aLUs
KOHCYJIbTALIMM C UCIIOJIb30BAHUEM AJIEKTPOHHOM MOYTHI.

4. OneHO4YHbIE CPEACTBA VISl TEKYLEr0 KOHTPOJISA YCIIeBA€MOCTH U IIPOMEKYTOYHOM
aTTecTaliH.

4.1 ®oHJA OLIEHOYHBIX CPEICTB /IS MPOBeeHHs TeKYIero KOHTPOJIS.

KoHTpoJLHLIE BOIPOCHI

Oproronanbuble cuctembl ¢yHkuuid. HepaBenctBo beccens, ycnoBue moiaHOTHI. Psabl
@ypee. JlocTaTouHble YyCIOBUA CXO0auMOCTH psnoB @ypee. llosHOTA TpUrOHOMETPHUYECKOH
CHCTEMBI B IIPOCTPAHCTBE HENPEPBIBHBIX (DYHKUMH, TepruoanyYeckux Ha otpeske [0, 2m).

OyHKUMOHANbHBIE —TOcienoBaTebHOCTH  (psabl). [loToueunas wu  paBHOMEpHas
cXoauMocTH, npumepsl. CBOICTBa MpeesibHON (PyHKIMH (CYMMBI psiia), €€ UHTETPUPYEMOCTh U
QG hepeHIpPyeMOCTb.

ITonatue mHOrooOpasus. BexrtopHble mosnst U ¢opmbl Ha MHoroodOpasusix. Buemnee
yMHOXXeHHE H BHemHee auddepenuupoBanue nupdepennuansueix Gopm. MHTErpHpoBaHue
muddepenmanbHbIX GopM. O6mas reopema CTOKCa U CIEICTBUS U3 HEe.

AHanuTUyeckoe MpoJIOJKEHHE W MHOTO3HAUHble aHAIUTUYeCKHuEe (YHKIMH. PHMaHOBBI
MOBEPXHOCTH aHATUTUYECKUX (PYHKIUI.

AOCTpakTHBIE pPUMAaHOBBI TOBEpXHOCTH. Juddepenimansl 1 mepoMoppHble PYyHKIMU HA
pPUMaHOBBIX MOBepXHOCTAX. [Ipobnema yHudopmuzarum.

Knaccudukanmss puMaHoBbiXx moBepxHocTeil. Monens I[lyaHnkape HEEeBKINIOBOM
iockoctd. KoHpopmHas Moaens noBepXxHoCTel runepooInyeckoro TUia.

Kondopmurie  orobOpakenus. Kondopmuble  0TOOpakeHHS,  OCYIIECTBISIEMbIE
3NIeMEeHTapHbIMM  QyHKIUAMH. [IpuHIMD coxpaHeHus obOnactu. Kpurepuu OJHOIMCTHOCTH.
Teopema Pumana. IlpocTele KOHIBI W CTPOEHHE TpaHULBI IIOCKOW oOnactu. Teopembl 0
COOTBETCTBUU I'PAHUIL IPH KOH(POPMHBIX OTOOpAKEHUSX.

MeTtpuueckue U TONMoJIOTHYecKue NpocTpaHcTBa. [10HOTa M NOMONHEHNE METPUYECKUX
npoctpaHcTB. [IpuHIMI cxUMaronmx oroOpaxkeHnid. KOMIakTHOCTh MHOXKECTB B METPUUYECKHUX
Y TOTIOJIOTUYECKHX MpocTpaHcTBax. Teopema Aprena-Ackomn. CenapaOenbHOCTb.

banaxoBsl npoctpancTBa. Tpu npuHIMNa JMHEHHOro aHanu3a (TeopeMbl XaHa-baHaxa,
banaxa-Illteitaray3a, banaxa 06 oOpaTtHOM omeparope).

HopmupoBaHHbIE U TOIOJIOTHYECKUE JIMHEHHBIE MpocTpaHcTBa. duddepeniupoanue B
JTUHEHWHBIX pocTpancTBaxX. CHIIbHBIN U c1a0bii auddepeHmans.

Cnabas cxomumoctb. Teopema o cna0oif KOMIAKTHOCTH Iapa B TUIHOEPTOBOM
MIPOCTPAHCTBE.

ComnpsikeHHbIE U CaMOCONPSKEHHBIE OMNEepaTopbl B TMIBOEPTOBBIX IMPOCTPAHCTBAX.
KomnakTHbIe onepatopsl.



Cnextp omeparopa. I[Ipocteitimme cBoiictBa cnektpa. Teopema ['misOepra-llImuara o
KOMITAKTHBIX CAMOCOTIPS)KEHHBIX OllepaTopax.

4.2 DoHJ OLIEHOYHBIX CpeaACTB 1Jisl MIPOBEACHUSA l'IpOMe)KyTO'lHOﬁ aTreCTanmm.

Bomnpochbl K 3K3aMeEHY

1. Meps! u m3mepumslie pynkiun. Teopemsr Jlysuna u Eroposa.

2. MaTerpansl u npeaenbHbie TeopeMsl. Juddepenupoanne mep Pagona, reopema
JleGera o pasznoxxennu Mep. Teopema Pucca o mpeacraBieHnu TMHEHHBIX (yHKIIMOHAJIOB.

3. Mepa Xaycnopda u e€ croiictBa. PasmepHocts Xaycaopda. OpakTtanbl, UX JIOKaJIbHAS
CTPYKTYpa, Onepanuy Haj HUMU. Teopema o qudepeHInpyeMOCTH JTUMIIUIEBBIX ()YHKITHIA.
Teopema CrenanoBa. @opMysisl miomaay U koriomaad. CropsMisgemMbie NOTokU. Teopema o
paspemmmmocTu 3aaauu [lnaro.

4. Teopema Pumana 06 0ToOpa)KeHUAX TJIOCKUX 00JIaCTEH.

5. ®ynknus Beiiepmtpacca u e€ cBoiicTBa, nosie sumntTuaeckux Gynkmmii. Teopema
cioxxenus st P — pynxiuu Belipmtpacca, reomeTprueckas 1 aHaIMTHUECKUE (POPMBI.
DIIMNTUYECKUE UHTETPATIBL.

6. Onucanue moxymspHoi rpynmsl SL (2, Z). Moaynsipasie ¢popmel. Teopema 06
U30MOp(QH3ME KOJIbLA TIOJIMHOMOB OT JIBYX IEPEMEHHBIX U aJIreOpbl MOIYISPHBIX (GOPM.

7. YHUBepcaJIbHbIE HAKPBITUS MHOT000Opasuil. ['nodanbHoe MHOrooOpa3ue pocTKOB
aHamuTHYeCKuX (QyHKIud. Teopema 00 aHATUTHYECKOM IPOJIOJDKEHUN POCTKA aHATUTHYECKOM
¢ynkuuu. Teopema 00 anredpandeckux GyHKIUSAX, ONPEAENIIeMbIX TOJIMHOMOM HaJl OJIeM
MepoMop(dHBIX (DYHKIINH, 3aJaHHBIX HA PUMAaHOBOM MOBEpXHOCTH. Teopema o KiaccuuKarm
PUMaHOBBIX ITOBepXHOCTEH. [ pymIibl HaKpbIBaOIIMX MpeodpazoBaHuil. CTPyKTypa KOMIAKTHON
PYMaHOBOM ITOBEPXHOCTH.

8. KoMmakTHbIe pruMaHOBBI TIOBEPXHOCTHU U alredpandeckue Kpusble. bunnnelinsle
COOTHOIIEHUS PruMana 11t mepro1oB rosio-MophHbIX GpyHKIMOHAIOB. Teopema Pumana-Poxa. ®
— QyHKIMY, peleHre 3aauu oopaienus Skoou. dyukuuu belikepa—Axuesepa u ypaBHEHUs
Kn® u KII.

9. CoOcTBEeHHO pa3pbIBHBIE TPYI-TIbI, UX MpeesbHble TOUKH. Knaccudukanus
rPaHUYHBIX TOYEK PyHIAMEHTAIBbHOM 00J1aCTH TPYIIIbI, TOPOXKAAoIUe MpeoOpa3oBaHus
TPYIIIBL.

10. ®ykcoBbI 1 KIICHHOBHI Tpymmbl. KBa3ukoH()opMHBIE 1ehOpMaIiH TPYTIITHL.
Bapuanmonnsie ¢popmysisl 1715 KBa3UKOH(POPMHBIX 0ToOpakeHHH. Bapuanuu oTMeueHHoi
PYMaHOBOM ITOBEPXHOCTH.

11. Teopema Teiixmromnepa. I[IpoctpanctBo Telixmromiepa. Teopema o BlIOXeHUU
IIpOCTpaHCTB TenxMIoIIIeEpa.

12. Unterpansublie oneparopsl .. Bekya, ux coiicta. Teopemsl cymiectBoBanus K —
KBa3UKOH(OPMHBIX OTOOpaKEHUH.

13. Teopewmsl I1.H. bennHckoro o6 nckaxeHUsX.

14. Bapuanuonssie popmyisl ['ony3una qist K — kBa3ukoH(GOPMHBIX 0TOOpaKeHUH U UX
IIPUJIOKEHUS.

15. KBagpatuunsie nuddepennumans I'pérua — Teiixmronaepa U UX TPaeKTOPHH.
TeopeMsl 0 CTPYKType pelieHH BapHallMOHHBIX 3a/1a4 /i GyHKIHoHanoB ['pérua —
TelixmMromiepa.

16. Ioustue xouaencaropa. [lotenuuansHas GyHKIUs. EMKOCTh KOHIEHCaTOpA.
Oyukuuu ['puna, Po6sna, Helimana. Buytpennuii paanyc obnactu, jorapupmuieckas eMKOCTb
3aMKHYTOT'O OrpaHHYEHHOro MHOkecTBa. Paguyc Po6sna u Heiimana.

17. Cummerpuzauuu lIBapna, [lo-nua, llITeitnepa, smunruyeckas CHMMETpU3aLUs
MHOecTB. CumMmeTpu3anus Mapkyca, paanaibHO-yCpEAHIONIasi CHMMETPHU3aLusl.



[Tomstpu3anus, KycoO4HO-pa3aensiomas cuMmmerpusarus. Juccummerpusanus younnna.
Cummerpusanus GyHkui. CuMMeTpu3anus KOHACHCATOPOB. [[pUHIIUITEI CHMMETPH3aIUH.

18. Teopema MOKPBITHS B KJIacce peryaspHbX GpyHkuiid. Teopembl HCKaXeHHsI B KJ1acce
perynsapHbIX GyHKIUH. 3a1a4u 00 SKCTpEeMaIbHOM Pa30NCHHH.

19. Teopema 0 MOMOIHEHUH METPUYECKOTO ITPOCTPAHCTBA.

20. O60061mEnHBIe TPOU3BOAHBIE (PYHKINIT U UX CBOWCTBA.

21. IIpoctpanctBa C.JI. Cobonena, O.B. becora, C.H. Hukonbckoro, TeopeMbl BIOKCHHS
B HUX.

22. OniepaTopsl MOTEHIMALHOTO TUIA Prcca, nx croiictBa. Onienkn Mo3sepa —
Hupen6epra, TeopeMbl 0 KOMIAKTHOCTH CEMEUCTB (DyHKIINH.

23. Henuneitnbie (yHKIIMOHATbHBIE TPOCTPAaHCTBA. TeopeMbl BIOKEHUS IS
MpeaeabHOro nokasarens. Henuueiinpie koMmakTHele onepaTopsl. Teopema Ilaynepa o
HEMOJIBUYKHOM TOUKe.

24. Pacmpenue orpaHuueHHBIX onepatopoB o Opunpuxcy. Cradast CXOIUMOCTb B
0aHaxXOBBIX MPOCTPAHCTBAX, HEOOXOJUMbBIE U JIOCTATOUHbIE YCIOBUS C1a00M CXOAUMOCTH.

25. Teopema banaxa — Anaoriy o ciaboil KOMIIAKTHOCTH I1apa B peIeKCUBHOM
0aHaxOBOM IIPOCTPAHCTBE.

OneHouHble cpencTBa Uil HMHBAJIMIOB W JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSAMH
3JI0pOBBsI BHIOUPAIOTCS C YIETOM WX WHAMBHIYaTbHBIX TICHXO(DU3UYECKIX 0OCOOCHHOCTEM.

— IpU HEOoOXOAMMOCTH HMHBAJIMAAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU
3JI0POBBSI MIPEIOCTABIISIETCS IOTIOTHUTEIBHOE BpeMsI JUIsi TOJTOTOBKH OTBETA HA DK3aMEHE;

— [IPU NPOBEJICHUH IPOLEAYPHhI OLICHUBAHUS PE3YyIbTaTOB O0YyUEHUs] HHBAINIOB U JIULL C
OTPaHUYECHHBIMH BO3MOXXHOCTSIMH 3/I0POBBS TPEIYCMAaTPUBAETCS MCIIOIB30BaHUE TEXHUYECKHX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAUBUIYAIbHBIMUA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBBS
U MHBAJIUAOB INpOLEaypa OLEHMBAHUSA pE3YJIbTaTOB OOyuYeHHs MO JAUCLUUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

IIponienypa oneHMBaHUs Pe3yJbTaTOB OO0Y4YeHHs MHBAJIUAOB M JIUI] C OrPAaHUYEHHBIMHU
BO3MOXKHOCTSIMH 3JI0POBbSI 10 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IPEI0CTaBICHUE
uHpopmanuu B (opMax, aZanTUPOBAHHBIX K OrPaHMUYEHHMSIM HX 370POBbS U BOCIPHSITHUSA
uH(popMauu:

Jist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B leyaTHOM (popme yBeTMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe dJIEKTPOHHOT'O IOKYMEHTA.

JUist T ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmnapaTta:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JIaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

S. IlepeyeHb OCHOBHOH M JONMOJHHUTEJILHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
AJIA OCBOCHUSA JUCHUIIJIMHBI.

5.1 OcHoBHasi 1uTEpaTypa:

1) Komnmoropos, A.H. DnemenTsl Teopun (GyHKIMHA ¥ (QYHKIIMOHAIBHOIO aHaim3a /
A.H. Kommoropos, C.B. ®omun. - 7-¢ m3a. - Mocka : ®wmsmammr, 2012. - 573 c. -



(Knaccuueckuii  yHuBepcuteTckuii yueOHuk). - ISBN 978-5-9221-0266-7 ; To xe
[Dnextponnslii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=82563

2) CsemnukoB, A.I. JluHeiHble W HeNUHEWHbIE YpaBHEHHUS COOOJEBCKOIO THIIA
[DnexkTponnsiit pecype] / A.I'. CeemaukoB, A.b. Anbmun, M.O. Kopnycos, FO. /1. [Tnetnep. —
OnekTpoH. pgaH. — MockBa : ®wsmamimur, 2007. — 736 c. — Pexum pgocryna:
https://e.lanbook.com/book/59457 . — 3ari. ¢ skpaHna.

3) BmacoBa, E.A. DnemeHThl (GYHKIIMOHAIBHOIO aHanmu3a [DJIEKTPOHHBIA pecypc] :
yaeOHnoe nocodue / E.A. BiacoBa, .K. MapueBckuii. — DnektpoH. nan. — Cankr-IlerepOypr :
Jlanp, 2015. — 400 c¢. — Pexum nocryma: https://e.lanbook.com/book/67481 . — 3aru. ¢
JKpaHa.

4) ApytioHoB, A.B. Jlekuuu 1o BBITYKIOMY U MHOTO3HAYHOMY aHAINU3Y [DJIEKTPOHHBIN
pecypce] : yuebnoe nmocobue / A.B. ApyTioHOB. — DIeKTpoH. naH. — MockBa : OU3MaTIIHT,
2014. — 184 c. — Pexum nocryma: https://e.lanbook.com/book/59691 . — 3aru. ¢ skpaHa.

5) Kynpssues, JI.JI. Ilpenen ¢ynkmuu. dopmynsl Herotona-Jleiionuna u Teitmopa

[Onextponnsii pecypc] : yuebonuk / JL.J. KympsBueB. — OnekTpoH. maH. — Mocksa :
®dusmatiut, 2004. — 32 ¢. — Pexxum nocryna: https://e.lanbook.com/book/59365 . — 3ari. ¢
9KpaHa.

6)EMKOCTH KOHJIEHCATOPOB U CUMMETPHU3ALIMS B TEOMETPHUYECKON TEOPUH (PYHKIIMI KOMIT
nekcHoro nepemerHoro [Tekct] / B. H. younun ; Poc. akan. Hayk, J[ampHEBOCTOY. OTI-HUE,
Wu-1 npukiiagHoii MatreMaTuku. - Binagusoctok : [lanebnayka, 2009. - 390 c. : un. - bubnuorp. :
c. 383-385. - ISBN 9785804410385

5.2 JlonosiHUTEIbHAS JIUTEPATYpA:

1) TlpumeHeHHE CUMMETPHU3AIIMOHHBIX METOIOB B T€OMETPHUCCKON TCOPUHU (YHKITHI
[Tekcr] : yae6HOE mocobue / . I1. MuTiok ; Kybanckuii roc. yH-T. - KpacHonap : [0. u.], 1985. -
94 c. - bubnuorp.: c. 92-93.

2) Ilnockue kBasukoHdopmubie orobpaxenus [Tekcr] : ywueOHoe mocobue / WM. II.
MurTiok, B. I'. lllepetos, E. A. lllep6akos ; Kybanckwuii roc. yu-T. - Kpacuonap : [6. u.], 1979. -
82 c. - bubmmorp.: c. 78-81.

3) Maremartuueckas >HIuKIONEANs / 1. pen. M1.M. Bunorpanos. - Mocksa : CoBeTckast
simkioneaus, 1977. - T. 1. A - T'. - 576 c. - (Quuuknoneaun. Cnosapu. CrnpaBouHukn). ; To
xe [DnexTponusblit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=454588

4) Maremaruyeckas sHuukionenus / ri. pea. .M. Bunorpanos. - Mocksa : CoBerckas
suimknonenus, 1979. - T. 2. ]I - Koo. - 552 c. - (Quuuknoneauu. CnoBapu. CripaBouHuKH). ; To
xe [DnekTponnbiit pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=454589 .

5) Maremartuueckas >HIuKIONEANs / 1. pen. M1.M. Bunorpanos. - Mocksa : CoBeTckas
sunmkioneaus, 1982, - T. 3. Koo - Ox. - 592 c. - (Quuuknonenuu. CrnoBapu. CipaBOYHUKH). ;
To xe [Dnekrponnsiit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=454590.

6) Maremarnueckast sHIMKI0NIe AU / 1. pea. .M. Bunorpaznos. - Mocksa : CoBeTckas
sHimkioneaus, 1984. - T. 4. Ok - Cro. - 608 c. - (Quuuknoneauu. Crnoapu. CripaBOYHUKH). ;
To ke [Dnekrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=454591

7) Marematuueckast sHIKIoneaus / ri. pen. M.M. Bunorpanos. - MockBsa : CoBeTckas
sunuknonenus, 1985. - T. 5. Cny - fl. - 624 c. - (Quuuknoneauu. CnoBapu. CripaBOYHHUKH). ; To
xe [AnexTponnslii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=454592

8) Komvoropos A.H. ®omun C.B. DnemeHTs Teopuu GyHKIHUN W (QYHKIIHOHAIEHOTO
ananuza. M., ®usmaraut, 2012http://biblioclub.ru/index.php?page=book&id=82563&sr=1

9) CsemnmnkoB A.I'., Ampma A.b., KopmycoB M.O., [Tnernep FO.Jl. Jluneiinsie u
HEJIMHEHbIe ypaBHeHHs co0oeBckoro tuna. M.: @usmarnut, 2007.

http://e.lanbook.com/view/book/59457/page4/
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5.3. [lepuoauveckue U31aHUusA:

1) Bectnuk MI'Y.Cepusi: Matematuka. Mexanuka; http://vestnik.math.msu.su/
2) Bectauk CIIOI'Y.Cepusi: MaremaTtuka. MexaHuka. ACTpOHOMUS,
http://vestnik.spbu.ru/

3) UzBectus BY3o0B.Cepusi: Maremaruka; https://kpfu.ru/

4) NzBectus PAH (mo 1993 r. UzBectust AH CCCP).Cepusi: MaTemaTudeckas;
http://www.mathnet.ru/

6. Ilepeyenbr pecypcoB HH(POPMANUOHHO-TEJIEKOMMYHUKANMOHHOM  CeTH
«HTEepHET», HEOOXOAUMBIX /IJISI OCBOCHU S JUCHUILJIMHBI (MOLYJIS).

. OBC "YHnuBepcurerckas oudmmorexka ONLINE" — http://biblioclub.ru/

. DiekTpoHHas OubimoTeuHas cucremMa u3natenscTa "Jlane" — http://e.lanbook.com/
. DnextponHas 6ubnuoreunas cucrema "lOpaiir" — http://www.biblio-online.ru/

. SCopus — 6a3a JaHHBIX pedepaToB v nUTHpoBanus — http://www.scopus.com/

. Hayunas snextponnas 6ubmumorexa (HOB) — http://www.elibrary.ru/

. ApxuB HayuHbBIX XXypHaioB — http://archive.neicon.ru/

. Dnexrponnas bubmmoreka [uccepranmii — https://dvs.rsl.ru/

. HanimonanweHas anextponnas oubauoreka — http://H36.pd/

. baza y4eOHBIX TUTaHOB, Y4eOHO-METOAMUECKUX KOMIUICKCOB, MTYOJIMKAIMA 1
koH(pepennmii — http://infoneeds.kubsu.ru/

O 0 I N DN b WN

7. MeToauyecKkue yKazaHus AJsl 00y4alOLIUXCS 110 OCBOEHUIO THCIIUIIUHBI.

[To kypcy nmpeaycMOTpeHO MPOBEACHUE JIEKIIMOHHBIX 3aHATUM, HA KOTOPBIX JAETCS OC-
HOBHOHM CHCTEMaTH3WPOBAaHHBIN MaTepuail U MOJHUMAIOTCS MPOOJIEMHBIE BOMPOCHI; MPaKTHYE-
CKUX 3aHSTHI, Ha KOTOPBIX IIMPOKO HCIOJIB3YIOTCS aKTHBHBIE M WHTEPAKTHBHBIE 0Opa3oBa-
TEJIbHBIC TEXHOJIOTHH; JJaDOPaTOPHBIX, B MPOIECCE MPOBEACHUS KOTOPBIX 00ydYaromiuecs: orpa-
0aThIBAIOT HABBIKU PEIICHHS] KOHKPETHBIX HAYYHBIX 3a/1a4.

Baxnelmmmu COCTaBIISIOIIMMHU Kypca SIBJISIIOTCS TAaKUME BHJIbI 3aHATHH, KaK MO3TOBOM
HITYPM U 3aHITHE — KOH(GEPEHIIHs, Ha KOTOPBIX M0 MAaKCUMyMY OCYIIECTBIISIETCS aKTHBHU3AIUS
TBOPYECKOHN JESITEIIbHOCTH OOYYAIOIIUXCS; a TakXKe CaMOCTOsITeNlbHas padoTa aclUpPaHTOB,
Takas Kak pa30op nekuuid, paboTa ¢ 1uTepaTypoid, 0OTpaboTKa HABBIKOB PEIICHUS MPAKTUIECKUX
3a/1a4, MOJArOTOBKA K 3aHATUAM-KOHpEpeHIUsIM. B mporiecce camocTosTensHON paboThl 00y4aro-
HIMMHCS] aKTUBHO UCTIONB3YIOTCS MH(POPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI.

Tekymuii KOHTPOJIb OCYHIECTBIISIETCA MPENOJaBaTeIeM, BEAYIIUM MPaKTHYECKUE
3aHATUSA Ha OCHOBE JMCKYCCHM C acClUpaHTaMH, JAOIIEW MNpPEICTaBICHUE O TUHAMUKE POCTa
3HAHUW aCMUPAHTOB W UX HAYYHOM IOTEHIIMAJIE; y4e€Ta aKTUBHOCTU AaCIHUpPAHTA HA 3aHSITHUSAX
TUTAa «MO3TOBOHM IITYpM» U OIIEHKE BBICTYIUICHUS OOYYalOUIerocs Ha 3aHITHH-KOH(EpPEHIUH.
KoH-Tposnb Takke OCyIeCTBISETCS IMyTeM MTPOBEACHHUS KOHTPOIBHBIX PadoT.

HToroBelif KOHTPOJIB OCYIIECTBIsSIETCA B (hopme 3aueTa.

Jnst  acnupanTa OOJbIIOEe 3HAYCHHME UWMEET WHIWBHAyalbHas ydeOHass pabota
(KOHCYNBTALlMN) — TOMOTHUTENLHOE Pa3bsiCHEHHE yueOHOro MaTepuaia, MPOBOANMAS HAYYHBIM
PYKOBOJIUTEIIEM.

NunuBuayanbHple KOHCYIBTAIMM 1O TPEAMETY SBISIOTCS BaXXHBIM  (DaKTOpOM,
CIOCOOCTBYIOIIUM WHIWBHIYyATH3aUA OOYICHHUSI M YCTAHOBJICHUIO BOCITUTATEILHOTO KOHTAKTA
MEXy TpEernoiaBaTeIeM U 00yJIaroIuMCS.
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8. Ilepeyenbr MH(POPMANMOHHBIX TEXHOJOTHI, UCIOJb3yeMbIX NPH OCYLIECTBJICHUU
00pa3oBaTe/ILHOIO MPoIEecca MO0 JMCHUILIHHE.

8.1 llepeyeHb HHPOPMALHOHHBIX TEXHOJIOTHIA.

— Cbop, XxpaHeHue, CUCTEeMaTH3AIMs U BblJjaua y4eOHON ¥ Hay4yHOH MH(pOpPMAaLUY;

— O06paboTKa TEKCTOBOM, IpaPUIECKO ¥ IMIUPUIECKON HH(POpMaIINH;

— IloaroroBka, KOHCTPYMpPOBAaHHE M MPE3CHTAIMs] WTOTOB HCCIEAOBATENBCKOW U
AHATUTHYECKOW JCSTEITBHOCTH;

— Mcnonp30BaHue 3JIEKTPOHHBIX MTPE3CHTALMIA TPU IPOBEICHUH MTPAKTUYECKUX 3aHATHIA;
— Pabora ¢ nH(pOpMaIIMOHHBIMH CITPABOYHBIMH CUCTEMaMH;

— Hcnonp30BaHue JIEKTPOHHON TOYTHI MPEToAaBaTeNIei 1 00yJatoIMXCsl ISl PACCBUIKH,
MIEPENUCKHA U OO0CYXKCHUS BOSHHUKIITNX YI€OHBIX MPOOIIEM.

8.2 llepeuenb HE0OXOAUMOI0 MPOTrPAMMHOI0 O0ecTedeHus.

— O¢ucHsrii maker npuioxenuit Microsoft Office.

8.3 llepeuenb HHGOPMANUMOHHBIX CIIPABOYHBIX CHCTEM:

— DrekTpoHHbIe pecypchl oubmmoreku Kyol'Y — https://kubsu.ru/node/1145

(cm. 1. 6)

- MOFYT HCII0Jb30BaThCA MHBIC I/IH(bOpMaIII/IOHHO-HOI/ICKOBI)IG CUCTCMBI CETH I/IHTepHeT.

9. MarepuajabHO-TeXHUYECKAS

0aza, HeoOXxoamMasi UIA  OCYHIIeCTBJICHUS

00pa30BaTeJIbLHOIO NMpoLecca Mo JUCHUILINHE.

MaTepI/IaHBHO'TeXHI/I‘IeCKOG obecmeueHue AU CITMITIIMHBI (MO,I[y.]'IfI) u

Ne|  Bun pabot
OCHAIIIEHHOCTh

1. | Jlekuuonnbsle | JlekunoHHast ayAMTOpHUs, OCHALICHHAs MPE3CHTAIMOHHON TEXHUKOM
3aHATHS (mpoekTop, 9KpaH, KOMIIBIOTEP/HOYTOYK) M  COOTBETCTBYIOIIMM

nporpaMMHbIM obecriederneM (I10).

2. | Cemunapckue | CrenuanbHOE TOMEIIEHHE, OCHAIICHHOE IPEe3eHTAIIMOHHOW TEXHUKOM
3aHATHS (mIpoekTop, 9KpaH, KOMIBIOTEP/HOYTOYK) M  COOTBETCTBYIOIIHM

nporpaMmmHbIM obecniederueMm (I10).

3. | I'pynnoBsie AynuTopusi OCHAIIEHHas KOMIBIOTEPHOW TEXHMKOH C BO3MOXKHOCTBIO
(MHIUBUYa b | MONKIIOYEHUS K ceTH «MHTepHEeT», MpOorpaMMOi SKpaHHOTO YBEITUYCHUS U
HBIE) o0ecrieyeHHass  JOCTYIOM B 3JIEKTPOHHYIO MH(pOpPMaIMOHHO-
KOHCYJIBTAIlMH | 00pa30BaTEIbHYIO CPEY YHUBEPCUTETA.

4. | Texymui AynuTopusi OCHAIIEHHas KOMIBIOTEPHOW TEXHMKOH C BO3MOXKHOCTBIO
KOHTPOJIb, MOJKITIOUEHUS K ceTH «VHTepHeT», MporpaMMoii SKpaHHOTO YBEITHYEHHS U
IPOMEXYTOUH | obecrieueHHast ~ JIOCTYIOM B DJEKTPOHHYH0  HMH(OPMALMOHHO-
as artectansi | 00pa30BaTENbHYIO CPE/ly YHUBEPCHTETA.

5. | Camocrosrens | Kabuner ans caMocTosITeIbHOM paboOThl, OCHALICHHBIM KOMIBIOTEPHOM
Has pabora TEXHUKOM C BO3MOKHOCTBIO TMOJAKIIOYeHHS K ceTh «MHTepHeT»,

IpOrpaMMOil SKPaHHOTO YBEJIWYEHHUS M OOECHEeueHHBIH JIOCTYIIOM B
IEKTPOHHYIO HH(OPMALMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.
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