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1. IJIAHUPYEMBIE PE3YJIbTATHI OGYUEHUSA
1.1. llean u 3aga4n JUCHUILIHHBI
Heabio AuCHUNIMHBI
Janablii  Kypc cTaBUT cebe IIeNbI0 M0Ka3aTh MPOUCXOXKACHHE W Pa3BUTHE TaKUX
(GbyHIlaMEHTAJIbHBIX TOHSATHI MaTeMaTUKH KaK YHCIIO, MHOXECTBO, QYHKIHUSA, a TaKke MO3HAKOMHUTH
CTYICHTOB C COBPEMEHHOW TEOPHEN MHOKECTB, TEOPUEW MEpbl M HMHTErpaia, HUrparolliuxX OrPOMHYIO
POJIb B PA3JIMYHBIX 00JIACTAX MAaTEMaTUKU.

33}13‘[“ JAUCHUIIIMHBI

3azayu M3ydeHUs OUCLMILIMHBI 3aKJIIOYAIOTCA B OBJAJCHUU OCHOBHBIMHM IIOHATUSMH TEOPUHU
GyHKIMH AEWCTBUTEIBHOTO TEPEMEHHOro. MeToabl W HIeH Teopuu (QYHKIHUH crocoOCcTBOBAU
BO3HUKHOBEHUIO PsJIa HOBBIX MAaTEeMAaTUYECKUX AMCLUUIUIMH U, KPOME TOro, IPOHUKIM B TaKue 00JacTu
MaTEMaTHKHU KaK TOIOJIOTHS, TEOPHUsl BEPOATHOCTEH, (YHKIMOHAIBHBIN aHATIN3, TEOPUS AHATUTHYECKUX
GbyHKLMH, BapHallUOHHOE HCUHUCIIEeHUEe, MU QepeHraabHble ypaBHEHMs, TeopeTudeckas Gu3nka u ap.

VYraoyOnsass ~ 3HaHMA,  TOJNyYeHHble B Kypcax  Iu((GEepeHIHaTbHOTO0 M WHTETPaIbHOTO
UCUUCIIEHUS, JaHHbIM Kypc TOJBOIUT €ro ciymareied K MepeoBbIM pyOekaM COBpPEeMEHHOU
MaTeMaTHKH, MO3BOJSET B3IVIAHYTh Ha MaTeMaTHKy HE Kak Ha CBOJ (OpPMYIN U TeopeM, a Kak Ha
HEIPEPBIBHO DPA3BUBAIOILYIOCS HAayKy, HCIOJB3YIOIIYIO TPy M TBOPYECTBO MHOIMX  ITOKOJIEHUH
MaTeMaTukoB - oT Apxumena 10 A.H. Koimoropoga.

Takoi B3MISIA HAa  MaTeMaTUKy KaKk Ha TBOPYECTBO IIPU3BAaH  IPUBJIEYb CTYACHTOB K
CaMOCTOATEIbHBIM HAayYHBIM HCCIIEIOBAHMSM.

B pesyinbrare nzydeHuss AMCUMIIINHBI CTYIEHT JOJIKEH:

- Wmerp mpencraBneHre 00 OCHOBHBIX TOHSATHSX TEOpPUM (YHKUUH JI€HCTBUTEIBHOTO
IIEPEMEHHOTO.

- 3HaTh U YMEThH JJOKA3bIBaTh OCHOBHBIE TEOPEMBI Kypca.

- 3HaTh, YTO TAaKO€ KOHEYHOE, CUETHOE M HECUYETHOE MHOXKECTBA. YMETb CTPOUTH INPUMEPHI
YKa3aHHBIX MHOECTB.

- 3HaTh, YeMy paBHbI MOIIHOCTH OCHOBHBIX MHOXXECTB: MHOXKECTBA pallMOHAIBHBIX YHCEIl,
MHOKeCTBa Touek orpeska [0,1], mpsamoit - R ! , IIOCKoCcTH - R 2 1 1.1. YMeTh IIOCTPOUTH MHOKECTBO,
MOIIIHOCTh KOTOPOTO OO0JIbIIIe MOITHOCTH 33JAHHOTO MHOYKECTBA.

- YMETh CTPOUTHh OTKPBITHIE, 3aMKHYTHIE, COBEPIICHHBIE MHOXKECTBA HA MPSIMOM M Ha TIJIOCKOCTH.
Nwmets npencrasienue o ppakranax.

- YMeTh onepupoBaTh C METPUUECKUMHU, €BKIIUIOBBIMH, HOPMUPOBAHBIMU
MIPOCTPAHCTBAMHM, B YaCTHOCTH, 3HATh B3aMMOCBS3b ITUX MMPOCTPAHCTB U
YMETb MOCTPOUTH JIF000€ 13 YKa3aHHBIX IPOCTPAHCTB. 3HATh KJIACCUYECKHE

npocrpanctsa (R", C([a,b]), CL, ([a,b]), |, 1< p<wo).

1.2. [Inanupyemble pe3y/bTaTbl 00y4eHHS

B pe3ynbraTe 0cBOEHUS 1aHHOM TUCIUILIMHBI Y 00yJatouxcs GOpMUPYIOTCS CIeAYIOIIe
KOMITETEHIINH:

VYK-1. Cnoco0eH ocyliecTBIsATh NOUCK, KpUTHUYECKUM aHaIu3 U CUHTE3 HH(POpMaIluH, TPUMEHSTh
CUCTEMHBIN MOJXOA JUIsl PEIICHUS [TOCTABJIEHHBIX 3aa4

I1K-1. CriocoOeH ocBanBaTh U MCIOJIb30BAaTh TEOPETUYECKHE 3HAHUS U IPAKTUUECKUE YMEHHS U HaBBIKU
B IIPEMETHON 00JIaCTH NMPH pelieHNH TPopeCCHOHATBHBIX 3a1a4

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OFPA3OBATEJIBHON

INPOI'PAMMBI
JlucuuiuinHa BXOJUT B 00s3aTenbHyr0 4acTh bioka 1 «/lucuumiaussl (MOAYNN)» U SIBISETCS
00s13aTeNIbHON JIS1 U3YUYEHHUSI.



HNucrunmuaa «Teopust QyHKIUN HEHCTBUTEIHHOTO TMEPEMEHHOTOY» SIBJISETCS COCTaBHBIM AJIEMEHTOM
MaTeMaTU4YecKoro ammnapara psaa AUCHUIUIMH. 3HAaHUS M YMEHHMs, TOJYyYEHHbIE NPU HU3YYCHHUH
muctuminHel  «Teopust (QyHKIMI [EHCTBUTENBHOTO NEPEMEHHOT0» HIMPOKO MPUMEHSIOTCA B TaKHUX
JTUCIUIUTNHAX, KaK T€OMETPHs, TEOPUU BEPOATHOCTEH, TCOPHH (PYHKIHMNA KOMIUIEKCHOTO MEPEMEHHOTO,
0OBIKHOBEHHBIC TU(DPepeHIInaIbHbIE YPABHCHHUS.

3. OFBEM COAEP)XKAHUE JUCIHUIIJINHBI
3.1. O0beM TUCHHUILIHHBI

Ounas popma o0yueHust

IToxa3arens 00ObeEMa TUCIIUTUIMHEI Kon-Bo yacoB
O0BeM QUCIUIUIMHEI B 3a4ETHBIX €IMHALAX 5
O0BeM OUCHUIUIMHEI B Yacax 180
KonrakTHas pabdora: 90,4
Jlekuun 36
[IpakTHueckue 3aHATHS 54
KoHnTakTHbIE Yachl Ha TPOMEXYTOUHYIO aTTECTAIHIO: 0,4
3a4eT ¢ OLIEHKOH 0,4
CamocrositenbHas paboTa 74
Kontposnb 15,6

dopma NPOMEKYTOYHOM aTTeCTAllMU: 3aUeT C OLIEHKOI B 6, 7 ceMecTpax.

3.2. Conep:kaHue TMCHHILIHHBI

HanmenoBanue pa3iesioB (TeM)IHCHUNIHHBI KoJj-Bo
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Pa3nea 1. Teopust pyHKumii 1eiiCTBUTEIBHOTO IEPEMEHHOI0

[EEN
—

Tema 1. O011ee BBeeHNe (KpaTKasi aHHOTAIUsI Kypca).

DNIeMEHTHI TEOPHH MHOKECTB. BBeneHue (pojb TeOprHr MHOXKECTB B MATEMATHKE).
MHOXECTBO, ITOJIMHOKECTBO, IMMyCTO€ MHOXKECTBO. (OO03HaUeHMsI, OTIpEACIICHNUS],
npumMepsl). Onepanuu o0beIMHEHUS U epeceueHuss MHOkecTB. x cBoiicTBa. Teopema o
CBOMCTBAX OMepannii 00beTMHEHUS U TIepeceueHrss MHOXKECTB. OrpeaeneHus
00BEAMHEHUS U TIEpEeCeUeHHUsI TF000M COBOKYITHOCTH MHOYECTB (MHOKECTBO MHOKECTB)
C UCIIOJIb30BaHUEM KBaHTOPOB. JlomomHeHne MHOKECTB. [[pruHIMI TBOMCTBEHHOCTH.
OrnpezenieHre pa3HOCTH, AOTIOTHEHUS MHOXKECTB. J|0Ka3aTeNnbCTBO TEOPEMBI "TPUHIUIT
JTBOMCTBEHHOCTH .

Tema 2. CueTHbIE M HECUETHbIE MHOKECTBA. 1 1
DOKBUBAJICHTHBIE MHOKeCTBa. OmnpeneneHue oroopaxkenus. Onpeaenenne 0ToOpaxeHus
"Ha" (CIOpBEKIMHU), ompeAeNeHue oTtoOpaxeHuss "B" (MHBEKIHH), ONpPEICICHUE
B3aMMHO OJHO3HauHOTro oToOpakeHus (Ouekumn). IloHsATHE SKBUBAJIEHTHOCTH
MHOkecTB. [Ipumepnl. CBoiicTBa TOHSATUS SKBUBAJIEHTHOCTU. (CUETHBIE MHOXECTBA.
[Tpumepsl. CYeTHOCTHP MHOKECTBA pPAIlMOHAIBHBIX uuced. OmnpeseneHne HEeCYETHOTO
MHO>KECTBA.

Tema 3. CBOMCTBA CYETHBIX MHOMKECTB. 1 1
Jloka3bIBatOTCsl TEOPEMBI: 1) BCSIKOE HEMYCTOE MOJAMHOXKECTBO CYETHOTO
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MHO>KECTBA KOHEYHO WJIM CYETHO; 2) oObeanHEeHHe (CymMma) IF000W KOHEYHOH WM
CYCTHOM COBOKYITHOCTH CUETHBIX MHOXECTB €CTh CHOBA CUETHOE MHOXKECTBO; 3) BCSIKOE
OECKOHEYHOE MHOXXECTBO HMEET CUETHOE IOJMHOXKECTBO; 4) BCSKOEe OECKOHEYHOE
MHOXECTBO  OKBHBAJICHTHO  CBOEMY  HCTHHHOMY  IOAMHOXKECTBY.  BBomsarcs
anreOpandeckue ¥ TPaAHCICHJICHTHBIC 4Yucla. JloKas3plBaeTcsi, YTO MHOXECTBO
anreOpandeckux ymcen - cuetHo. ChopmynupoBaH psj 3a1ad I CaMOCTOATEIBHOTO
peleHust

Tema 4. HecueTHbIe MHOKECTBA.

Jloka3pIBaeTcs TEOpEMA O TOM, YTO MHOKECTBO JEHCTBUTENIBHBIX YHCET,

3akimoueHHbIX Mexay O w1, HecuerHo. IlpuBonsarcs mnpuMepbl MHOXKECTB,
sKBUBaJIEHTHBIX [0,1]. AKIIEeHTHpYyeTCS BHUMAHUE HA TO, YTO JOKa3aHHas

TeopeMa SBIIACTCS, TaK Ha3bIBaeMOH, "TEOpeMOH CyIecTBOBaHUA" (CyIIECTBOBAHUS
00beKkTOB ¢ '"miuoxumu cBoiicTBamu"). Mcrmonb3ys NaHHYIO TEOpEMY, AOKa3bIBAETCS
CYLIECTBOBaHHE HPPALMOHAIBHBIX 4YHCENl W TpaHCUEHACHTHbIX uyHcen. J[lanee,
TOKa3bIBAETCSl, YTO MHO)KECTBO HPPALMOHAJIBHBIX YHMCENl - HECUETHO, U 0Oojee Toro,
SKBUBaJIEHTHO oTpe3ky [0,1]. AHajiornyHas 3ajada peIaeTcs OTHOCHUTENIbHO
TpPaHCLIEHJECHTHBIX uucen (oOpaiiaercss 0oco00e BHUMAaHHWE Ha METOJbl JI0KA3aTelbCTBA|
Takux 3a7ad). PemaeTcs 3aiava: 10Ka3aTh, YTO MHOXKECTBO BCEX MOCIEI0BATEILHOCTEH
u3 0 u 1 skBuBanentHo orpe3ky [0,1]. Ilpu sTom moapoOHO paccMaTpuBaeTcs
MpeacTaBiIeHue yncen u3 otpe3ka [0,1] B Buae IBOWYHOM ApOOH.

ChopmynupoBas psijt 3a7a4 17151 CAMOCTOSITEIBHOTO PEIICHHUSL.

Tema 5. MOIIHOCTH MHOKECTBA.

[lonsTHEe MOmHOCTH MHOXKecTBa. CpaBHeHUE MolHocTel. OnpeseneHusl.

MOIIHOCTh CYETHOTO MHOXKeCTBAa. MHOKECTBa MOIIHOCTH KOHTHHYyMma. AKCHOMa
BbIOOpa (akcuoma C wim akcuoma llepmeno). Ilapamokc banaxa-Tapckoro. [Ipumepst
"U3BeCTHBIX" YTBEPkKACHHM, Te "HCHOIb3yeTcs" akcMoMa BbIOOpa (B YaCTHOCTHU, MPHU
TOKA3aTeIbCTBE TEOPEMBI O TOM, UYTO OOBEIWHEHHE 000N KOHEYHON WM CUYETHOU
COBOKYITHOCTH CYETHBIX MHOKECTB €CTh CHOBA CYE€THOE MHOKECTBO).

Vcropuyeckass cnpaBka: aHTHUHOMHUM W TapajoKchl, mapaaokc Paccena (mapamokc
["oHceTa), Teopema ['efienst 0 HEMOTHOTE, aKCHOMATHKA TEOPUH MHOXKECTB (aKCHOMATHUKH
7, BG, ZF), runoreza Kantopa (CH), padota I1.Kosna 1963 r. (akcuomatuka ZF u
akcuombl C , CH u ux otpunanus).

Tema 6. MOIIHOCTHL MHOKECTBA BCeX MOAMHOKECTB JAHHOI'0 MHOKECTBA.
JloxazaTenbCcTBO TEOPEMBI O TOM, YTO MOIIHOCTh BCE€X IOJMHOXECTB HEMYCTOTO
MHOKECTBA OOJBIIIE MOIIHOCTH HCXOJHOTO MHOXeCTBa. [IpenBapuTenbHO TPUBECTH
TOKa3aTeIbCTBO 3TOM TEOpeMbl I "KOHEYHOMEpHOro  ciydass". AKIEHTUpPOBATh
BHHUMAaHUE CIIyIlIaTesIel Ha TO, YTO CYIIECTBYET "HEOrpaHUMUEHHAas IIKajla MOIIIHOCTEN" .
TeopeMa 0 MOIIIHOCTH BCEX MOJMHOYKECTB HATYPaJIbHOIO psija.

Tema 7. Teopema Kanropa-bepuureiina.

JloxazarenbcTBO Teopembl KaHTopa-bepHuireiiHa U ee CIEACTBUS - TEOPEMBI O
[IPOMEKYTOUHOM MHOKeCTBE. [I[prMepbl npruMeHEeHUsT yKa3aHHBIX BBIIIE TEOPEM.
CdopmynrpoBan psj 3a7a4 Uil CAMOCTOSITEILHOTO PEIICHHUS.

Tema 8. MHoxecTBa ToYek B N-MepHOM eBKJ/JIH10BOM NPOCTPAHCTBeE.

MHOk€ECTBa TOUEK Ha INIOCKOCTU U B TPEXMEPHOM IIPOCTPAHCTBE.

HarmoMHHTB: JekapToBa NPSIMOYIOJbHAas CHUCTEMa KOOPJAWHAT, KOOPAWHATHI TOYKH
TPEXMEPHOIO IPOCTPAHCTBA, PAAUyC-BEKTOP TOYKH, OIEPALMU CIOKEHUS BEKTOPOB U
YMHO>KEHHS Ha 4ncio. [[nmmHa BekTopa.

CkansipHO€ TpOM3BEAEHHE BEKTOPOB. HamoMHUTB, Kak ompenensercs pacCTOSHHUE Ha
MpPsIMOM, Ha IUIOCKOCTH, B TPEXMEPHOM IPOCTPAHCTBE, CAENAaTh pUCYHKH. HamomMHUTH
oTlpesieieHue  JMHEWHOro  (BEKTOPHOT0) IPOCTPAHCTBA. AKCHOMBI  JIMHEHHOIO
npocTpaHcTBa. [IpuMepsl TMHEHHBIX IPOCTPAHCTB.




Tema 9. CkansipHoe npou3sBeeHNe BEKTOPOB B JIUHEHHOM MPOCTPAHCTBE.

CxasiipHO€ MPOU3BEJICHUE BEKTOPOB B JIMHEHHOM MPOCTPAHCTBE. AKCHOMBI CKAJISIPHOTO,
npousBeneHus. CBolicTBa CKalsipHOro mnpousBedeHus. OmnpeneneHue €BKIUIO0BA
npocTpaHcTBa, npuMmepsl. Hopma Bektopa. PaccTosiHue Mexay ToukaMu Ha OpsSIMOH, Ha
MJIOCKOCTH, B TPEXMEPHOM IpocTpaHcTBe. MHOXecTBa Touek B N- MEpHOM €BKIIMJIOBOM

R N
MPOCTPAHCTBE :

Tema 10. MeTpu4eckue NpocTpaHCcTBA.
Metpuueckue npoctpaHcTBa. OmnpezneneHue MeTpuku. AKcuoMbl MeTpuku. CBoicTBa
MeTpuku. OnpeneneHue METPUYecKoro mnpocrpaHcrBa. [IpuMepsl  MeTpUUYECKHX

N
npocrpancte: R, RlN, RN, R';’ 1<p<w, RY,
RN, P P Ip, 1<p<w, | (obparuTs BHMMaHuEe Ha TO, YTO IEPBBIE IIATH
[IPOCTPAHCTB - KOHEYHOMEpHBIE, OCTalbHbIE - OecKOHeuHOMepHbIE). lIpocTpaHcTBO
M30JIMPOBAaHHAIX TOueK. BBecTu mpocTpaHcTBO HenpepsiBHLIX GyHkiuit C (MHOXeCTBO
HETIPEPBIBHBIX (DYHKIMH ¢ paBHOMEPHOI MeTpuKoii) u npoctpancteo CL, (MHOkecTBO

HENPEPBIBHBIX (PYHKIUN C HHTETPATLHOM METPHUKOM).
ChopmynupoBan psijt 33724 AJ1s1 CAMOCTOSITEITLHOTO PEHICHUS

Tema 11. HopMupoBaHHbIe IPOCTPAHCTBA.

HopmupoBannsie npoctpancTBa. Onpenenenue HopMbl. HopMupoBaHHOE MPOCTPAHCTBO.
[Tpumepsl. VYka3aTb Ha '"B3aMMOCBA3b" MEXKIYy METPHUUECKUM, EBKJIHMJOBBIM U
HOPMHPOBAHHBIM  MpPOCTpaHcTBaMu.  DyHIAAMEHTAJIbHBIE  IOCIEAOBATEILHOCTH.

o o 1
KpI/ITepI/II/I Komm CXOAUMOCTH YHMCJIOBOM ITOCJICAOBATCIIPHOCTHU B R . ITonsaTue noaHoro

N
npoctpanctBa. Ilonmmora R ™. Ilpumepsl HemomHeIx mpocTpaHcTB. baHaXOBBI

npoctpancTBa. IlpuBecTn mnpumep METPUUECKOrO IPOCTPAHCTBA, HE SBISIOLIErOCs
HOPMHPOBAHHBIM.

Tema 12. HepaBencTtBo Komm-bynsikosckoro-1lIBapua.

JlokazatenbcTBo HepaBeHcTBa Komm-bynskosckoro-IlIBapna. Teopemsl 0 TOM, 4TO
1I000€  €BKJIMJOBO  INPOCTPAHCTBO MOXHO  CAEIaTb HOPMHUPOBAHHBIM, JHO0O€
HOPMHPOBAHHOE METPUUECKUM H JIF000€ €BKJINJIOBO METPUUYECKHM.

Tema 13. OtkpseiThie W 3aMKHYTble MHoOkecTBa. (Kiuaccudukauuss Touek u
MHOKECTB 110 PacloJI0KEeHHIO TOYEK.)

OTKpBITBIE U 3aMKHYThIE MHOXKecTBa. B kauectBe "0azoBoro" ("mMomenbHOro ciydas')
pacCMaTPUBAIOTCS OTKPBITHIE M 3aMKHYTBIE MHOYKECTBA B METPUYECKOM IPOCTPAHCTBE

N
R ™. Oxpecrrocru. OnpeneneHue OKPECTHOCTH B METPUYECKOM IIPOCTPAHCTBE.
OmnpeneneHre OKPeCTHOCTU B JIFOOOM METPUUYECKOM HpocTpaHcTBe (X, 0 ), B YACTHOCTH,

B ipocTpancTee C (MHOKECTBE HENpPEPHIBHLIX (BYHKIUIA C PABHOMEPHOM METPHKOIA).
BHyTpeHHNE TOUKH, BHYyTPEHHOCTh MHOKECTBA M OTKPBITHIE MHOKECTBA.

Jlanbl ompeseNieHus: BHYTPEHHEHW TOYKH, BHYTPEHHOCTH, OTKPBITOTO MHOECTBA.
[IpuBenensl mnpumepsl, BBeneHbl o00o03HaueHHA. CBOMCTBAa OTKPBITBIX MHOKECTB.
Jloka3aHbl TeopeMbl: 1) oObenuHeHue (cymma) Jt000ro uuciaa OTKPBITHIX MHOXKECTB -
OTKPBITOE MHOYKECTBO; 2) MEPECEUYEHUE KOHEUHOIO YHCIIA OTKPBITBIX MHOXKECTB €CTh
OTKpPBITOE€ MHOKECTBO. J{oka3aHo, 4TO OECKOHEUHOE MepeceuyeHne OTKPBITHIX MHOMXKECTB -
HE 0053aTeIbHO OTKPHITOE MHOKECTBO.

JlaHbl ompenesneHus: MPENeNbHOM TOYKH, IMPOU3BOJHOIO MHOYKECTBA, M30JUPOBAHHOU
TOYKH, TPAaHUYHOW TOYKH, 3aMBIKaHUS, 3aMKHYTOr0 MHOXecTBa. (B wacTtHocTH, naHbI
pa3Hble OINpeesieHUusT 3aMKHYTOTO MHOXKECTBa, M JIOKa3aHa HUX HKBHUBAJIEHTHOCTb.)
[TpuBeneHo 60JIbIIOE YUCIIO TPUMEPOB, BBEIEHBI 0003HAUECHHSL.

Tema 14. CBoiicTBa 3aMKHYTBIX MHOKECTB.
Jloka3zaHbl TeopeMbl: 1) mepecedeHne JI0O0ro Ynucia 3aMKHYTBIX MHOXECTB -3aMKHYTOE
MHOKECTBO; 2) OOBEJMHEHHE KOHEYHOr0 YHCia 3aMKHYTBIX MHOKECTB - 3aMKHYTOE
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MHOKECTBO; 3) JIOMOJIHEHHE OTKPBITOTO MHOXECTBA (10 BCEro MpPOCTPAHCTBA) €CTh
3aMKHYTO€ MHOXECTBO, JOTOJIHEHHE 3aMKHYTOTO MHOKECTBa (10 BCEro MPOCTPAHCTBA)
€CTb OTKpPBITOE MHOKECTBO. J[OKa3aTeNbCTBO TEPBBIX JIBYX TEOPEM OIMPAETCS Ha
[PUHLIAIT JIBOMCTBEHHOCTH, CBOMCTBA OTKPBITBIX MHOXECTB  (CM. TeopeMbl 00
00BEAMHEHNH U IIEPECEUEHNN OTKPBITBIX MHOXKECTB) M PE3YJIbTAT TEOPEMBI 3.
Jloka3zaHo, 4TO OECKOHEYHOE OOBEIUHEHHE 3aMKHYTHIX MHOXECTB — HE 00s3aTENIbHO
3aMKHYTO€ MHOecTBO. Jlokasana teopema: ecnu F - 3amkHyTOe MHOXecTBO, a G -
OTKpBITOe MHOKECTBO, TO F \ G - 3amknyToe, a G \ F- otkpsiToe mHOXecTBa. (Cremnan
aKIIeHT Ha TO, 4TO BCe poKasamubie B myHkTax 2° m 3% TeopeMsl cripaBe BB IS
JTIOOBIX METPHYECKHX IPOCTpaHcTB (X, 0).)

Tema 15. CTpoeHne OTKPBITBIX H 3aMKHYTBIX MHO’KECTB HA IIPSIMOM.

CTpoeHue OTKPBITHIX U 3aMKHYTHIX MHOKECTB Ha MPSMOIA.

Jloka3zaHbl TEOPEMBI O CTPYKTYPE OTKPBITHIX M 3aMKHYTBIX MHOKECTB Ha YHCIIOBOM
npsimoi. CdopmynupoBaHa TeopeMa 00 OTIEIMMOCTH (3aMKHYTBIX MHOKECTB Ha
npsimoit). [lpeasiaraercs caMOCTOSITENIBHO J1I0Ka3aTh YKa3aHHYIO TEOPEMY ISl CETMEHTOB.

Tema 16. KaHTOpOBO coBeplIEHHOE MHOKECTBO.

KaHTOpOBO COBEPILIEHHOE MHOXKECTBO.

JlaHO ompeaeNneHUEe COBEPIICHHOTO MHOXXeCTBa. lIpuBelneHbl MpUMEpPbl COBEPIICHHBIX
MHOkECTB. CTPOUTCS KaHTOPOBO COBEPIIEHHOE MHOXKECTBO (JJOKA3bIBACTCS, YTO OHO
coBeplieHHOE). BriicHseTcs apudmeTnueckas CTpyKTypa, "yauWBHUTEIbHBIE" CBOWCTBA
KAaHTOPOBA  COBEPIIEHHOTO MHOXECTBa (MOIIHOCTh KAHTOPOBA  COBEPIICHHOTO
MHOKECTBA paBHa KOHTHHYYMY, a cymMMa UIMH "yhnansembiX" MpU €ro MOCTPOCHHH
MHTCPBAJIOB paBHA CIII/IHI/IIIG), AaHbI OMPEACIICHUSA HUT A€ HE IJIOTHOI'O U BCHOAY ITJIOTHOT'O
MHOkecTB. [IpuBezeHsl mpuUMepsl TakuX MHOXKECTB. JlokazaHo, YTO KaHTOPOBO
COBCPHICHHOC MHOKCCTBO SABJIACTCA HUI'JIC HC IIJIOTHBIM.

N
"KanTopoBo coBepmenHoe MHoxkectBo" B R™, N >2.

[Toctpoennr "rpebenka Kantopa", "koBep Ceprnunckoro", "kmagobuie CepruHckoro'",
"cuexxunka Koxa". BBogutcs mnonstue ¢pakrana. Jlaercs ucTopuueckas CIpaBKa,
eaeTcsl aKIeHT Ha COBPEMEHHBIX HCCIEIOBAaHUSX B MaTeMaTuke U (U3HKE
¢dpakranpHOil  reomeTpuu  npuponabl.  OOcyxkmaercs — 3ajada  COBPEMEHHOTO
€CTECTBO3HAHUS: HCCIeloBaHHE MOP(OIOrHH aMOpP(HOTO.

Tema 17. HenpepbiBHBIE 0TOOpaKeHUsI METPUYECKHUX MPOCTPAHCTB.

HenpepbiBHBIE 0TOOpaXKEHHUSI METPUUYECKUX ITPOCTPAHCTB.

OTMeTHM, 4TO psAJ BOINPOCOB, CBSI3AHHBIX C CYIIECTBOBAHHMEM M €JUHCTBEHHOCTHIO
pelIeHni ypaBHEHUI TOro WJIM HWHOro THma (Hampumep, JuddepeHInaIbHbIX
YpaBHEHUI), MOXHO c(OpMYIMpOBaTH B BHJIE BONpPOCa O CYIIECTBOBAHUU U
€IMHCTBEHHOCTH HENOJBI)KHOM TOUKM IMPU HEKOTOPOM OTOOpaKeHHHM METPUYECKOIo
MIPOCTPAHCTBA B CEO4.

JlaeTcsi ompeneneHue HENPEPhIBHOIO OTOOpPaKEHHsI METPUUYECKHX IMPOCTPAHCTB,
npuBoJATCS npumepbl. HenmonsukHas Touka otobpaxeHus. C:kumaroliee 0ToOpakeHue.
[ IpuMepsl.

Tema 18. IIppHIMNI CKUMAaKOIIUX 0TOOPaKeHUIA.

[TpyHIUI CKUMAIOIIUX OTOOpaKeHUH.

Jloka3biBaeTcs TeopeMa banaxa o [lpuHiune cxumaromux oToopakxeHui.
KOMMEHTHpPYETCSI BaKHOCTh TOM TEOPEMBI M €€ NMPUMEHEHHE B Pa3jIUYHBIX PA3IENIAX
MaTeMaTuku. [IpMeHeHne NpuHIUNa CKUMAIOIINX OTOOpaKeHUN NI T0Ka3aTeNbCTBA
Teopembl 0 CyIIECTBOBAaHMM U E€AWHCTBEHHOCTH pemeHus 3agaun  Komm g
O0OBIKHOBEHHOTO U PepeHIINalbHOTO ypaBHEHHUSI IEPBOTO MOPSAIKA, Pa3pEeLlIEHHOTO
OTHOCHUTEJIBHO IIPOU3BOJIHOM.

Paznen 2. Teopusi pyHKIUI KOMILIEKCHOTO IEPEMEHHOI0




Tema 19. KoMmmiiekcHBIe YHCJIa

Orneparuy HaJl KOMIUIEKCHBIMHU YUCJIaMH KaK HaJl CBOOOJHBIMH BEKTOpaMHU (CIOKEHHUE U
YMHO)KCHI/IC Ha ‘-II/ICJ'IO). yMHO)KeHI/IC U JOCJICHHUEC KOMIIJICKCHBIX YHCCII. MOI[y.Hb 41
aApryMeHT KOMILUIEKCHBIX uncell. HepaBeHCcTBa ¢ MOTyJIeM.

Tema 20.IToka3aTenbHas (popMa KOMILJIEKCHBIX YHCeJI
Dopmynsl Diinepa. [lokazarensHas (yHknusas. CHHYC M KOCHHYC KpaTHBIX VTJIOB.
TeopeMbl C10KeHUs 17151 TOKA3aTeNIbHOW (DYHKIIMH, IJIs1 CHHYCA M KOCHHYCA.

Tema 21

Dopmyasl MyaBpa: nepBasi 1 BTopast

M3BiedeHne KopHEH W3 KOMIUICKCHBIX 4Ymcell. M300pakeHne KopHed Ha KOMIUICKCHOMN
1710CKOCTH. DOPMYJIbl IIKOJIBHOM TPUTOHOMETPUHU.

Tema 22.

MHoecTBa, KpUBbIE H 00J1aCTH

3ajaHue KpUBBIX B IapameTpuueckoil (popme. OJHOCBA3HBIE U MHOTOCBSI3HBIE O0JIACTH.
OpuenTanus mwiockocty. I'panuia MHOTOCBS3HBIX obsacteid. OToOpaskeHus U QYHKIHU.

Tema 23.

Jlorapudmuueckas pyHkuus

Pasinunble bopmbl BBEJICHUS JorapupmMuIecKon GbyHKLIMN. Pemenue
TPUTOHOMETPHUYECKNX ypaBHeHHUA. OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIUH W HUX
CBOICTBA.

Tewma 24.

AHAJIMTHYECKHE U TApMOHUYecKue PYyHKIUU

[Tonstust auddepenuupyeMocTd U aHamuTHUHOCTU. HeoOxomummble M AOCTAaTOYHBIC
YCIIOBUS aHATUTHIHOCTH. [ToHATHE rapMOHUYECKON (hYHKITUH.

Onepatop Jlannaca. Teopema 0 TapMOHUYHOCTH JACHCTBUTENBHOM M MHUMOM YacTeil
aHaTUTUYeCKON (yHkiuu. BoccraHoBneHue NEUCTBUTENHHOM W MHUMOM vacTei
QHATUTUYECKOU DYHKIIUU.

Tema 25

JJieMeHTapHble QYHKIIMH U UX CBOIiCTBA

[lenas nuHelHas QyHKIMS U €e reOMeTpuuecKuil cmbici. J{poOHo-nuHelHas QyHKIMS U
€€ CBOMCTBA: KPYrOBO€ CBOWCTBO, IPYIIIOBOE CBOWCTBO.

Tema 26

JJieMeHTapHble QYHKIMH M X CBOICTBA (IIPOJOJIKEHHE)

[lokazarenpbHass U TPUTOHOMETPUYECKUE (PYHKIIMM, CTENEHHas (QYHKUMS U pagukal,
iorapugmuyueckas 1 00paTHble TPUTOHOMETpUYecKHe QYHKIIUN

Tema 27

NHTerpaj B KOMILIEKCHON II0CKOCTH

[TonaTHe WHTErpajia B KOMIUIEKCHOUM TutockocTu. CBoiicTBa mMHTerpana. MHTerpanpHas
Teopema Komm: s oJHOCBA3HON o0nacTu, JUii MHOTOCBsI3HOW obOmactu. ITpumepsl.
KoHTypHBIE HHTErpAJIBIL.

Tema 28
NurerpaasHas popmyia Komu
BripakeHne 3HAYeHHsS AaHATUTUYECKOH (YHKIMHM B OONAacTH depe3 ee 3HA4YeHUs Ha

TPaHUIIE OJHOCBSI3HOU AN MHOT'OCBSI3HOU oOJacTu. Beckouneunas
i pepeHIIMPYyEMOCTh AaHATUTUYECKON (QYHKITUH.
Tema 29

Psaabl Teilsiopa
Teopema Teiinopa. [Ipumepsl. HepaBenctsa Komn u Teopema JIlnysusst.

Tema 30
Psaabl Jlopana
Teopema eMMHCTBEHHOCTH M CJIeACTBUS U3 Hee. Teopema Jlopana.

9



Tema 31

Oco0ble TOUYKHM AHAJIUTHYECKON PyHKIUMN
M30:1MpoBaHHbIE 0COOBIE TOUKH OJHO3HAUYHOW aHATTUTHYECKON (DYyHKIINH.
CBs3b HYJIEH U MTOJIIOCOB.

Bcero

36 54

4. YYEBHO-METOJIWYECKOE OBECIIEYEHUE CAMOCTOSITEJIbHOM PABOTHI

OBYYAIOUIUXCSA
Tembl ns H3y4yaembie Bonnpocel | Kou ®opmbl Meroauyeckue Dop
caMoCTOSATE b Hyec | caMOCTOAT obecrieueHust MBI
HOT'0 H3y4YeHUust TBO eJILHOT oT4er
yaco padoThI HOCT
B n
1. Axcuoma [Tapanokc banaxa- 6 Nzyuenue http://eqworld.ipmne | Jloma
BBIOODA. Tapckoro. [Tpumepsl y4eOHO t.ru/indexr.htm IIHEEe
"U3BEeCTHBHIX" nuteparypsl | http://www.ph4s.ru/ | 3aman
YTBEPXKIICHHI, T/1e , petienne | books_mat.htmi ue
"ucnions3yercs" 3a71a4
aKcuoMa BBIOOpa (B
YaCTHOCTH, IIPU
JI0Ka3aTeIbCTBE
TEOPEMBI O TOM, 4TO
o0BbeAMHEHNE 000
KOHEYHOM WJIM CUETHOU
COBOKYITHOCTH CYETHBIX
MHO)KECTB €CTh CHOBa
CYETHOE MHOXECTBO).
2. Teopema I'enens o 6 Nzyuenue http://eqworld.ipmne | Jloma
AkcromaTHKa HETIOJTHOTE, TUITOTE3a yaeOHOM t.ru/indexr.htm IHee
TEOpUn Kanropa (CH), pabora autepartypsl | http://www.ph4s.ru/ | 3anan
MHOYKECTB. [1.Kosna 1963 . , petienne | books_mat.htmi ue
(axcuomatuka ZF u 3a71a4
akcrombl C , CH n ux
OTPULIAHMS).
3."KanTopoBo "I'pebenka KanTopa", 4 Nzydenue http://eqworld.ipmne | Jloma
COBEpPILLIECHHOE "koBep CepriuHcKoro", y4ueOHOI t.ru/indexr.htm IIHee
MHOXKecTBO" B | "Kianowuiie nuteparypsl | http://www.ph4s.ru/ | 3agan
RN N>2. CepnuHckoro”, , pemienne | books_mat.html ue
"cuesxmaka Koxa". 3aja4
4.CtpykTypa CtpoeHHe OTKPHITHIX B | 4 Nzydenne http://eqworld.ipmne | Jloma
OTKPBITOTO 3aMKHYTBIX MHOXECTB. yueOHOi t.ru/indexr.htm IIHee
MHOXKECTBa Ha auteparypsl | http://www.phds.ru/ | 3agan
PSIMOii. , petienue | books_mat.htmi ue
3a7a4
5.ITonHoTa dyHaMeHTaIbHAs 4 Nzyuenue http://eqworld.ipmne | JToma
METPHYECKOTO [IOCJIEI0BATEIBLHOCTb. yaeOHOM t.ru/indexr.htm IHEe
MPOCTPaHCTBA murepatypsl | http://www.ph4s.ru/ | 3agan
C([a,b]). , pemenne | books _mat.html ne
3ag1a4
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http://eqworld.ipmnet.ru/indexr.htm
http://eqworld.ipmnet.ru/indexr.htm
http://eqworld.ipmnet.ru/indexr.htm
http://eqworld.ipmnet.ru/indexr.htm
http://eqworld.ipmnet.ru/indexr.htm
http://eqworld.ipmnet.ru/indexr.htm
http://eqworld.ipmnet.ru/indexr.htm
http://eqworld.ipmnet.ru/indexr.htm
http://eqworld.ipmnet.ru/indexr.htm

6.Metpuueckoe | DyHmaMeHTaTbHAS Nzydenue http://eqworld.ipmne | Jloma
MPOCTPAHCTBO | MOCJIEIOBATEIBHOCTbD, yueOHOI t.ru/indexr.htm IIHee
CL, ([a,b]). HE sBJIAOLIAsCA auteparypsl | http://www.phds.ru/ | 3agan
CXOJISIICHCS. , pemerne | books_mat.html ue
3a7a4
7. Teopemsl o | Merpuueckoe, N3zyuenue http://eqworld.ipmne | Jloma
TOM, 4YTO JTIF000€ | HOPMUPOBAHHOE U yueOHOU t.ru/indexr.htm IHee
CBKJIMIOBO EBKJIMIOBO auteparypsl | http://www.ph4s.ru/ | 3agan
HNPOCTPAHCTBO | IIPOCTPAHCTRBO. , petienue | books_mat.htmi ue
MOXHO CJeaTh 3a71a4
HOPMHUPOBAHHBI
M, JII000€
HOPMHUPOBAHHOE
METPHUYCCKUM U
nro0oe
CBKJIUIOBO
METPHUYCCKHM.
8. ITonsspHbIe [TonsspHBIE KOOPAMHATHI Nzyuenue http://eqworld.ipmne | JToma
KOOPIUHATHI Ha IJIOCKOCTH M UX y4eOHO t.ru/indexr.htm IIHee
CBSI3b C IEKapPTOBBIMU autepatypsl | http://www.ph4s.ru/ | 3agan
KOOpJIMHATAMHU , petienue | books_mat.htmi ue
3a7a4
9. Kpussie, | Kpupas Diinepa, Nzyuenue http://eqworld.ipmne | Jloma
3aJIaHHbIC B | Jorapudmuueckue y4eOHO t.ru/indexr.htm IIHEEe
TIOJIIPHON KpPUBBIC auteparypsl | http://www.ph4s.ru/ | 3agan
CHCTEME , pemeare | books mat.html ue
KOOPJIMHAT 3a7a4
10.  Kpyrosoe | OTobpaxeHue Nzyuenue http://eqworld.ipmne | Jloma
CBOWMCTBO OKPYKHOCTH HITH yaeOHOM t.ru/indexr.htm IHee
ApOOHO- npsSIMON Ha KPYT U autepartypsl | http://www.ph4s.ru/ | 3agan
JTMHEHHOM (Mn) MPSIMY'tO , petienue | books_mat.htmi ue
byHKIIUU 3agau
11. T'pynmoBoe | CBOMCTBa IPYIIIIbI, W3zyyenue http://eqworld.ipmne | Jloma
CBOHCTBO oOpaTtHoe yueOHOI t.ru/indexr.htm IIHee
IpOoOHO- 0TOOpaxXeHwHe, auteparypsl | http://www.ph4s.ru/ | 3agan
JTMHEHHOM KOMITO3HIIUS , pemienne | books_mat.html ue
GyHKIIUHU 0TOOpaXKeHU 3a/1a4
12. MuoxectBa | OTKpBITbIE MHOXKECTBA, Nzyuenue http://eqworld.ipmne | Jloma
u 00acTH Ha | 3aMKHYTBIE MHOXKECTBA, yaeOHOI t.ru/indexr.htm IIHee
KOMITJIEKCHOM IPOKOJIOTHIE autepartypsl | http://www.ph4s.ru/ | 3aman
IUIOCKOCTH OKPECTHOCTH , pemenre | books_mat.html ne
3a/1a4
13. OKpecTHOCTH W3zyuenue http://eqworld.ipmne | Jloma
OxpecTHOCTH KOHEYHBIX TOUYEK U yueOHOi t.ru/indexr.htm IIHee
KOHEYHBIX OCCKOHEUHOM auteparypsl | http://www.phds.ru/ | 3agan
TOYEK U | yIAJIeHHON TOYKH, , peleHue books_mat.html ue
OECKOHEYHOHI KOJbI[a 3a1a4
yAAJIEHHON
TOYKH
14. OTto0paxkeHus cuHyca, Nzyuenue http://eqworld.ipmne | Jloma
OtoOpakeHus, | KOCHHYCA, SKCIIOHSHTHI yaeOHOM t.ru/indexr.htm ITHee
OCYIIECTBIISIEM aurepatypsl | http://www.ph4s.ru/ | 3agan
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13(S , petienue | books_mat.htmi ue

3IIEMEHTAPHBIM 3a71a4

1 QyHKIUAMU

15. Jluneitnas | Pasnoxenue 4 N3zyuenue http://eqworld.ipmne | Jloma

¢byHKIMA W ee | TMHEHHOro yueOHO t.ru/indexr.htm IIHee

CBOMCTBA 0TOOpaKeHHSI HA TPU auteparypsl | http://www.phds.ru/ | 3agan
COCTABJISFOLIMX , pemierne | books_mat.html ue
0TOOpaKEHHSI 3a7a4

16. Tlonstue o | Koncrpykuus 4 Nzyuenue http://eqworld.ipmne | Jloma

PHUMaHOBOM PUMaHOBOM y4eOHOM t.ru/indexr.htm IIHee

MMOBEPXHOCTHU MOBEPXHOCTH auteparypsl | http://www.ph4s.ru/ | 3agan
KBaJPaTHOT'O KOPHS , pemeare | books mat.html ue

3a7a4
HWtoro 74

5. ®OHJ| OLIEHOYHBIX CPEJICTB JUIsl HPOBEJEHNS TEKYIIENA ¥
MMPOMEKYTOYHOM ATTECTAIIMA MO JUCHUTIJINHE

5.1. TlepeyeHb KOMIIETEHIHIl ¢ yYKa3aHHWeM ITANmoB X (OpMHUPOBAHHUS B Mpouecce
0CBOEHHMS100Pa30BaTeIbHOI MPOrpaMMbl

KO,I[ 1 HAUMCHOBAHUEC KOMIICTCHIIMH

Oransl popMupoBaHUS

YK-1. CnocobeH ocymiecTBIsATh MOUCK,

KPUTHYECKHMH aHAJIU3 U CHHTE3 HH()OPMALINH,
MPUMEHSITh CHCTEMHBIN TIOJIXOT JIISl PEIICHHS
[MOCTaBJIEHHBIX 3a71a4

1. PaGora Ha y4eOHBIX 3aHSTHSIX.
2. CamocTrosTenpHas pabora.

IIK-1. CriocobeH ocBanBaTh U MCIIOJIL30BaTh

TEOPETUYECKHUE 3HAHUS U MTPAKTUIECKHE YMEHUS
Y HaBBIKH B IPEIMETHON 00JIACTH TIPH PEIICHUHN
npodeccnoHaNbHBIX 3a7a4

1. PabGoTa Ha y4eOHBIX 3aHATHUSAX.
2. CamocTosTenbHas padora.

5.2. Onucanue moka3aTrejieii M KPUTePHEB OLEHWBAHUS KOMIIETEHIIMI HA Pa3IUYHBIX ITamax HMX
¢hopMupoBaHusi, ONUCAHHE HIKAJ OLlEHUBAHUSA

Onenn | Yposenp | Ortan Onwucanue nokasareneu Kpurepun [Ixana
BaeMmbl | chopmupo | hopMHpOBaHU OLICHUBAHUS | OLCHUBAHU
e BaHHOCTH | A
KOMIIET
CHINH
YK-1 [ToporoBel | 1. Pabora Ha | 3HaTh: [omamnee [Ixana
174 y4eOHBIX *COBPEMEHHBIE TEOPUHU U METO/IbI B 3aJlaHue OLICHUBAHU
3aHATUSX. o0actu Teopun QYHKIIUU KOHTPOJIbHASL | S
2. CaMocTOsI- | JEMCTBUTEIBHOIO IEPEMEHHOTIO; pabota JIOMaIIHETOo
TeJbHas *3HAYEHHUE U MECTO JAUCLUIIIMHBI B KonnokBuym | 3amanus
paboTa. o011e kapTuHe MUpA. [Tkana
YMers: OLICHUBAaHHU
*SICHO U JIOTUYHO U3JIaraTh A
MOJIy4eHHbIe 0a30BbI€ 3HAHUS, KOHTPOJIbH
*JIEMOHCTPUPOBATh IOHUMAaHUE ol paboThI
o011ei CTpYKTYpbl TUCHUTIIIMHBI 1 [IIxana
B3alMOCBSI3H C IPYTHMH OLICHUBAHU
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JTUCHUTUIMHAMA o
* pemarb 3aJa4u, CBSI3aHHbIE C KOJIJIOKBHY
IIPEIMETHOM 00J1aCThIO, C yUETOM Ma
COBPEMEHHBIX JIOCTHKECHUI HAYKH;
*[IPUMEHATh MH()OPMAIIMOHHO-
KOMMYHHUKAIIIOHHBIE TEXHOJIOTHHU IS
3(PEeKTUBHOTO peIIeHUSI HAYYHBIX U
MPUKIIAJHBIX 33/1a4, CBA3aHHBIX C
IIPEIMETHOM 00J1aCThIO.
[Iponuny | 1. Paborana | 3HarTh: Jomaiinee [Ixana
TBIN y4eOHBIX *COBPEMEHHBIE TEOPUHU U METO/BI B 3aJjaHne OLICHUBAHU
3aHATUSX. o0acTi Teopuu PyHKIUH KOHTpOJIbHASL | 5
2. CaMocTOsi- | JEMCTBUTEIBHOIO IEPEMEHHOIO; pabota JIOMAILIHETO
TeJIbHAs *3Hau€HHE U MECTO JUCLUIUINHBI B KonnokBuym | 3aganus
paborTa. o01Iei kapTuHEe MUpA. [xana
YMmers: OLIEHUBaHU
*SICHO U JIOTUYHO U3JIarathb o
[I0JTy4eHHbIe 0a30BbIC 3HAHUS; KOHTPOJIbH
*IEMOHCTPUPOBATh TIOHUMaHHE ol paboThI
o011el CTPYKTYpbI IUCHHUIIIIUHBI U [Ixana
B3aUMOCBSI3U C APYTUMHU OLIEHUBaHU
TMCIUTUIMHAMHA o
* pelarthb 3aJa4u, CBSI3aHHbIE C KOJIJIOKBHY
IIPeIMETHOM 00J1aCThIO, C YUETOM Ma
COBPEMEHHBIX JIOCTHKEHUI HAayKH;
*IIPUMEHATH HH()OPMAITIOHHO-
KOMMYHHUKAI[MOHHBIE TEXHOJIOTUU AJIS
3¢ (GEKTUBHOTO PEIICHUSI HAYYHBIX U
MPUKIIAJHBIX 337124, CBA3aHHBIX C
MIpeIMETHOM 00JIaCThIO.
Biagers:
*CIIOCOOHOCTBIO K JIOTHYECKOMY
pacCyXIeHHUIO;
* OCHOBHBIMH METOJIaMH PEIICHUS
3aja4, copMyJIMpOBaHHBIMH B
pamMKax NpeaMETHBIX 00JIaCTeH.
I1K-1 [Toporosel | 1. PaGoraHa | 3Hath: Jomaiinee [Ixana
i y4eOHBIX *COBpPEMEHHBIE TEOPUHU U METOJIHI B 3aJjaHne OLICHUBAHH
3aHATUSX. 001acTH TeopuH (PYHKIIUH KOHTpOJIbHASL | 5
2. CamMocTosi- | JEMCTBUTEIBHOTO EPEMEHHOTIO; paboTta JIOMAILTHET O
TeJIbHAs *3HaUEHHE U MECTO JUCLUIUINHBI B KomnokBuym | 3aganus
pabora. oO1meit KapTUHE MHpA. [lIxana
YMers: OLICHUBAaHHU
*SICHO U JIOTUYHO U3JIarath s
MOJTy4eHHbIe 0a30BbIe 3HAHUS; KOHTPOJIbH
*IEMOHCTPUPOBATh IOHUMaHHE oii paboThI
o01elt CTPYKTYpBl JUCHUIUIMHBI U [Tkama
B3aMMOCBSI3H C APYTUMH OLICHUBAHH
JTUCLUUTUIMHAMU o
* pemarth 3aJ1a4u, CBA3aHHbIE C KOJUUIOKBHY
MPEIMETHOM 00J1aCThIO, C YUETOM Ma

COBPEMCHHBIX )]OCTI/I)KeHI/II\/’I HAYKH,
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*IIPUMEHSATH UHPOPMAITMOHHO-
KOMMYHHKAITUOHHBIE TEXHOJIOTUH JIJIs
3(PEeKTUBHOTO peIIeHUSI HAYYHBIX U
MIPUKJIAIHBIX 33724, CBSI3aHHBIX C
MIPEIMETHOM 00J1aCTHIO.

[IponBuny
ThIN

1. Pabora na
y4eOHBIX
3aHATHSIX.

2. Camocros-
TeJIbHAs
pabora.

3HaTh:

*COBPEMEHHBIE TEOPUHU U METO/BI B
obyactu Teopun PyHKITUU
JIEACTBUTEIBHOTO IEPEMEHHOIO;
*3HAYEHHUE U MECTO JAUCLUILIMHBI B
o0Iiei kapTuHEe MUpA.

YMers:

*SICHO U JIOTUYHO M3JIaraTh
MOJIy4eHHbIe 0a30BbIC 3HAHUS,
*IEMOHCTPUPOBATH TIOHUMAHHE
o01Ie# CTPYKTYpPbI IUCHHUTIIIMHBI U
B3aMMOCBSI3H C APYTUMH
JTUCIHUILTHHAMEI

* peliaTh 3a/1a4u, CBA3aHHbIE C
MIPEIMETHOM 00JIaCThIO, C YUETOM
COBPEMEHHBIX JOCTH)KCHUN HAYKH,
*IIPUMEHATH HH()OPMAITIOHHO-
KOMMYHHKAITUOHHBIE TEXHOJIOTUH JIJIs
3G (GEKTUBHOTO PEIICHUSI HAYYHBIX H
MIPUKJIAIHBIX 33124, CBS3aHHBIX C
MIPEIMETHOM 00JIaCThIO.

Bnaners:

*CIIOCOOHOCTBIO K JIOTHYECKOMY
paccyxIeHHuIo;

* OCHOBHBIMH METOJIAMH PEIICHHSI
3ana4, c(hOpMyIUPOBAHHBIMU B
pamMKax MpeMETHBIX 00JacTeH.

Jomarmnee
3a/1aHne
KOHTPOJIbHAS
pabota
KomnokBuym

[IIkama
OIICHHUBAHU
'
JIOMAIITHETO
3aJIaHus
IIkama
OlLICHUBAaHU
Pl
KOHTPOJIbH
oif paboThI
IIxana
OlICHHUBAHU
'
KOJUIOKBUY
Ma

IIxkana oneHNBaHUA JOMAIIHEro 3aJaHus

Onenka

Kpurepun onenkn

Orenka
0aJIIoB)

"oTIINnYHO"

(8-10

pelIeHne BCcexX TPEeX MPUMEPOB U3 NIPUBEICHHBIX 3aJaHUI WIK peLIeHUe
JBYX TPUMEPOB U3 NPUBEIACHHBIX 3aJaHUMH,
IIPEAOCTABIICHHs] YEPHOBUKOB HE MOIYYUBILIETOCA 3aJaHUs

HO IIpU YCJIOBUH

Orenka
6aioB)

"xoporo"

(5-7

pelIeHNE IBYX MPUMEPOB U3 MPUBEAECHHBIX 3aIaHHUI

Ouenka '"yIOBIETBOPUTEIHHO"

(10 4 GamnoB)

PEIICHUE OJHOI'O ITpUMEpPaA U3 IMPUBCACHHBIX BallaHI/II\/’I

IIkaja oneHMBaHUs KOJVIOKBUYMA

Ouenka Kpurepun oueHku
Onenka "ormmmuno"  (16-20 | 4eTKHil ¥ JIOTHYHBIA OTBET HA IMIOCTABJICHHBIN BOMPOC 10 JCKITMOHHOMY
6asIoB) Matepuany. CTyneHT 06e30mHr004HO0, CAaMOCTOSTENIFHO pellaeT 3aauu
VI JIOKA3bIBAET TEOPEMBI
Onenka  "xopomo" (6-15 | oTBeT Ha BOIPOC MO JIEKIMOHHOMY MaTepHainy, B KOTOPOM CTYIEHT
OaJIIoB) JOTyCKaeT «He rpyObie» omuOku. CTyaeHT pemaeT 3agaddl WiIu

HAOKa3bIBACT TCOPCMBI U HEOOIbIINMHU IHoACKa3KaMu

Ornenka "yOBIETBOPUTEIHHO"

OTBET HAa BOIIPOC IO JIEKIMOHHOMY Marepuany, B KOTOPOM CTYAEHT
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(1o 6 GayoB) J0MycKaeT  «rpyObie» omuOku. CTyIeHT — pemaer 3aJadd  Hiu

AOKa3bIBACT TCOPCMbI, HO C 3HAYUTCIILHBIMHU IMOJICKAa3KaMU

IIkana oneHMBaHNsI KOHTPOJbHOM PadOThHI

Ounenka Kputepun onenkn

(o 20 GamoB)

Onenka "ormumuHo"  (31-40 | pemeHne Bcex MPUMEPOB U3 MPUBEICHHBIX 3aIaHUM
0aoB)

Onenka  "xopomo"  (21-30 | pemieHue YeThIpex TPUMEPOB U3 IPUBEIACHHBIX 3aIaHUM
0aIoB)

Ouenka "yIOBJIETBOPUTENBHO" | pEUIEHUE IBYX IPUMEPOB U3 MPUBEACHHBIX 3aJJaHUIM

5.3. TunoBbie KOHTPOJIbHBIE 3aJaHUSI WJIM UHbIE MAaTepPUAJbl, HEOOXOAUMbIE /JIsl OIeHKH 3HAHWIA,
YMEeHUil, HABBIKOB U (WJIH) ONbITA JAeSTEJbHOCTH, XapPaAKTEePU3YyIOUIUX 3Tanbl GopMUPOBaAHUS
KOMIIeTeHIUIl B Ipolecce 0CBOECHHsI 00Pa30BaTeILHOI MPOrpaMMbl

IIpyMepbI JOMAIIIHEr0 3aIaHUs

1. Jloka3aTh paBEeHCTBO: (AU B)\C Z(A\C)U(B\C) .
2. Cymecrayer mn pynxmus T € C([a,b]) : [a,b] «—1 5[0,11]U[20,21]?

8.0.C.

3. YcTaHoBUTH B.O.C. MCKAY 3aMKHYTBIM CAUHUYHBIM KPYI'OM C 10 BBIKOJIOTEIMHM TOYKAMHU U OTKPLITBIM
CANHUYIHBIM KPYI'OM C 5 BBIKOJIOTHIMH TOYKAMHU.

IIpuMepHbIe 3a7aHUA K KOHTPOJILHONW pooTe

1. Tlycrs E ={(X, y)e (IN[-L2])x(IN[-L 2])} = R1,J - upparmonansupie uncia, J < R
Haiitu FrE E, E’ intE,FrCE. CE,intCE, (CE)’, ecnu CE =S\ E, S=[-1,2]x[-1,2].

2. HaliTu B KaHTOPOBOM MHOXECTBE KaKylO-IMOO TOYKY BTOPOTO pOJa, 3aKIIOUEHHYIO MEXAY
necatuuHbiMu ApoOsmu: 0.001 u 0.025.

3. Jloxa3aTh, 4TO 00bEIMHEHHE KOHEUHOTO YMCjia MOMAPHO HE MEePeceKarolIuXcsi MHOKECTB MOIHOCTH
N ; nmeer MonHOCTB N .

IIpumepHBIE BONPOCHI KOJIOKBHYMAa (MHCbMEHHBIH KOJIOKBAYM Ha S - 10 MuHyT)

1) datb onpenenenue AU B.

1
2) Jlatb onpejieNieHne OKPECTHOCTH ToukH X, €R ™.

3) dats onpenencHue U A, . 4) latb onpesiesieHre CYETHOTO MHOKECTBA, TIPHMEPBI.
ael

5) ats onpenenenne (| A, .
ael
6) [laTs onpeneneHne COBEPIICHHOTO MHOKECTBA, TPUMEDPHI.
7) dats onpenenenne A\B.
8) JlaTp onpeneneHne rpaHUIIbl MHOXKECTBA, TPUMEPHI.
9) lath onpeaeneHne 3aMKHYTOTO MHOKECTBA, TPUMEPBI.
10) dats onpenenenue iNt E , npumepsr muoxkects E ¢ ykaszanuem INLE .
11) [atb onpenenenne HECYETHOTO MHOXKECTBA, IPUMEPBHI.
12) JlaTh onpeneneHne OTKPHITOIO MHOXKECTBA, IPUMEPHI
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13) lats onpenenenne M~N (3KBUBaJI€HTHOCTB ), TPUMEPHI.
14) latb omnpezeneHre rpaHUYHOM TOYKU MHOXeCTBa E, npumeps.

15) dats onpenenenie M =N (uTo 570 3HAUMT?), MpUMEpEL.
16) lats omnpezenenre U30JIMPOBAHHON TOUKH MHOXECTBa E, mpumepsl.

17) Jats onpenenenne M > N (uto 510 3HaUNT?), NMpUMEpBHL.

18) latb omnpezenenue npeaeibHOM TOYKM MHOXKECTBA E, mpumepsl.

19) KakuM MHOXECTBOM JOKHO ObITh 00BEAMHEHHE KOHEUHOTO YUCIAa 3aMKHYTBIX MHOXECTB?
Jlaiite onpeneneHne 3aMKHYTOTO MHOKECTBA.

20) datp onpeneneHre BHyTPEHHEH TOYKH MHOKecTBa E , mpumepsl.

21) datb onpenesneHue 3aMbIKaHUsI MHOKECTBA, IPUMEPHI.

22) OTKpBITOE MHOXKECTBO Ha MIPSAMOii (ero cTpykTypa ?).

23) JlaTb onpeneneHnue METPUUECKOIO IPOCTPAHCTBA, IPUMEPBHI.

24) MHOecTBO MOIIHOCTH N ; (4TO 3TO 3HAYUT?), IPHMEPHI

25) MHOXeCTBO MOIIHOCTH N, (4TO 3TO 3HAYUT?).

26) Kakum J0mKHO OBITH MHOXKECTBO (OTKPBITHIM HIJIM 3aMKHYTBIM ),
SABJISTFOIIIEECS] 00bEIMHEHUEM JIFOOOW COBOKYITHOCTH OTKPBITHIX MHOXeCTB? JlaiiTe onpesenenue
OTKPBITOI'O MHOKECTBA.

27) Chopmynupyiite Teopemy Kanropa-bepumreiina.

28) Kak onpenensiercs npoctpanctso C([a,b]) 2

29) Yto Takoe MoJIHOe METpUYECKoe MpocTpancTBo ? [Ipumepsl.
30) Maiite onpenenenne OKpeCTHOCTH TOUKH X, € R 4,

31) Jlaiite onpenenenne okpectaoctu Toukn X, € C([a,b]).
32) Kaxoe muoxecteo E C R 2 paspiBacTCs Bcrony mwiotHeM (B R 2 )?

33) Muoxectso E © R? nassiBaercs nurze se muotHsIM, ecii ... (pogomkuTe Gpasy).

34) Kakoif BHA CXOAMMOCTH TOpPOXKJIAeT METPUKAa B IMPOCTPAHCTBE C([a, b]) ?  Jante
ompezesIeHue IToi cxoauMocTH (B TepmuHax & u N).

35) FrE (naiire onpenenenue), npumepst Muoxects E ¢ ykaszanuem FrE.

36) Urto Takoe cxoAsIasics Mocae10BaTeIbHOCTh B METPUUYECKOM ITPOCTPAHCTBE?

37) CuetHOE 00BEAMHEHUE OTKPBHITHIX MHOKECTB - KAKHM JOJKHO OBITH 3TO MHOXKecTBO? JlaiiTe
onpeIelIeHuEe OTKPBITOTO MHOYKECTBA.

IIpumepHbIe BONIPOCHI K 3a4eTy € OLIEHKOM.
6 cemecTp

1. Tlonsarue mMHOXecTBa. Onepanuu HaJl MHOKECTBaMHU.
2. DxBuBajeHTHbIE MHOXecTBAa. Onpenenenue. IIpuMepsl SKBUBaIEHTHBIX MHOXECTB. Teopema 0 TOM,
YTO BCSAKOE OECKOHEYHOE MHOKECTBO SKBUBAJIEHTHO CBOEMY UCTUHHOMY MOJIMHOKECTBY.
3. Cuaernple MHOXecTBa. Ompenenenue. Ilpumeppl. CUETHOCTh MHOXECTBA PAlMOHAIBHBIX YHCEI.
CBolicTBa CYUETHBIX MHOKECTB.
4. Cuetnble MHOXecTBa. Onpenenenue. J[okazaTenbcTBO CUETHOCTH MHOKECTBA BCEX MHOTOYJIEHOB C
LEeIbIMU KOOQGUIIMEHTAMU U MHOKECTBA alire0pandyeckux 4uces.
5. Hecuernbie MHOkecTBa. Onpenenenue. Teopema 0 HECUETHOCTH MHOXECTBA Touek cermenta [0,1].
Cy1ecTBOBaHUE UPPALIMOHANBHBIX U TPAHCUEHACHTHBIX YHCET.
6. Ilonarue mMomHoOCTH MHOkecTBa. CpaBHEHHE MOILITHOCTEH. AKCHOMa BBIOODA.
7. IloHsTHE MOIIHOCTH MHOXecTBa. TeopemMa 0 MOIIHOCTH MHOKECTBAa BCEX IMOJMHOXECTB JaHHOTO
MHO’KECTBA.
8. [ToHsiTHE MOIIHOCTM MHOECTBAa. TeopeMa O MOLIHOCTH MHOXECTBAa BCEX IOAMHOXECTB
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HatypaibHOTO psiga. Teopema Kanropa - bepumreiina (6/m) u ee ciencreue ( ¢ 10Ka3aTEIbCTBOM ).

9. MHoxecTBa TOYEK B N-mepHOM €BKJIMJI0BOM IIPOCTPAHCTBE
10. CkansipHO€ MpOU3BEICHUE BEKTOPOB B TUHEUHOM MPOCTPAHCTRBE.

11. Merpuueckue npocrtpancTBa. OmnpezneneHue METpUKUA. AKCHOMBI MeTpuKU. CBOMCTBA METPUKH.
OnpeneneHrne METPUUYECKOTO IPOCTPAHCTBA.

12. HopmupoBanHble TpocTpancTBa. Onpenenenrne HopMbl. @yHaMEHTAIBHBIE [10CJIE0BATEIbHOCTH.

o o 1
13. KpI/ITepI/II/I Komm CXOOUMOCTH YHCIOBOMW IIOCJICOHOBATCIBHOCTH B R . IloHATHE ™MOJHOTO

N
npoctpanctsa. [Toanora R ™ . TlpuMeps! HEMOIHBIX TPOCTPaHCTB. BaHAXOBBI IPOCTPAHCTBA.

14. HepaBenctBo Komu-bynskosckoro-11IBapua.
15. OtkpeiThie M 3aMKHYThle MHOXecTBa. (Knaccudukaiuss TOYeK M MHOXKECTB IO PACIIOIOKEHHUIO
TOYEK.)
16. CBolicTBa 3aMKHYTBIX MHOECTB.
17. KaHTOpOBO COBEPILIEHHOE MHOKECTBO.
18. HenpepbiBHBIE 0OTOOPAKEHHSI METPUUYECKUX ITPOCTPAHCTB.
19. IlpuHIUI CKUMAOIIUX OTOOPAKEHUH.

7 cemecTp
1. Omnpenenenue METPUYECKUX, €BKIMIOBbIX U HOPMUPOBAHHBIX MPOCTPAHCTB. IIpuMepsl yka3aHHbBIX
npoctpaHcTB. [1oHbIe U HeMOIHbIE METPUYECKHE MPOCTpaHCTBa. [IpuMephl yka3aHHBIX IPOCTPAHCTB.
2. BHyTpeHHuE TOYKM M OTKpbITbie MHOecTBa. Omnpenenenud. [lpumepsl. CBONCTBAa OTKPBITHIX
MHOYECTB.
3. Ilpenenbuble Touku. M3onupoBaHHble TOUKU. [ paHUYHBIE TOUKH. 3aMbIKAHUE MHOKECTBA. 3AMKHYThIE
MHOXkecTBa. CoBepiieHHble MHOXKecTBa. Onpenenenus. [Ipumepsl.
4. 3amMblKkaHueE, 3aMKHYTbIE MHOXeCTBa. CBOMCTBA 3aMKHYTHIX MHOKECTB.
5.  CrpoeHue OTKpBITBIX M 3aMKHYTBIX MHOXecTB Ha mnpsimMod (0/m). KaHTOpoBO coBeplieHHOE
MHO>KECTBO.
6. Onepauuu HaJl KOMIIJIEKCHBIMHM YHMCIaMU KaK HaJ CBOOOJHBIMU BEKTOpPAMHU (CIOXKEHHE M YMHOXKEHUE
Ha YKCJI0). YMHOXKEHUE U JIEJIEHUE KOMIUIEKCHBIX 4Mceld. MOAyib UM apryMEeHT KOMIUJIEKCHBIX YHCEIl.
HepasenctBa ¢ MonyneM.
7. ITokazarenbHast popma KoMIIeKCHBIX uyncen. @opmynel Ditnepa. [lokazarensHas yHkuus. Teopemsl
CIIO’KEHUS [T TOKa3aTeIbHON (QYHKIIUH, /Ul CHHYCA U KOCHHYCA.
8. ®opmynsl MyaBpa: nepBasi U BTOpas.
9. MHoxecTBa, KpuBble W oOnacTH. 3ajJaHHe KPUBBIX B mapamerpuyeckoil ¢opme. OIHOCBSA3HbBIE U
MHOTOCBSI3HbIE 00JIaCTH.
10. Jlorapudmuueckast pynkuus. Paznuuneie popmbl BBefeHUs Jorapudmudeckoit Gpynkuuu. O6paTHbIe
TPUTOHOMETpHUYECKHE (QYHKIIMU U UX CBOMCTBA.
11. Honstusa auddepeHunpyeMoCTH U aHATUTUYHOCTH.
12. DOnemeHTapHbIe QYHKIIMU U UX CBOWCTBA.
13. TlonsTtue uHTerpasa B KOMIUIEKCHOH IutockocTH. CBoiicTBa uHTerpana. MHrerpanbHas Teopema
Komm: m1st ogHoCBSI3HOM 00J1acTH, A1 MHOTOCBSI3HOM 00J1acTH.
14. UnTerpanbHast popmyna Ko,
15. Teopema Telinopa.
16. Teopema Jlopana.
17. Ocobble TOYKH aHATUTUYECKOH (PYHKIUU.

5.4. Meroanueckue MaTepHaJbl, ONpeae/siioIue Npouelypbl OLCHUBAHUS 3HAHUI, YMEHUIA,
HABBIKOB U (MJIM) ONBITA eATEJbHOCTH, XapPaAKTEePU3YyOIIUX 3Tanbl GOPMHUPOBAHUS KOMIIETEHIMH.

WroroBast orieHKa 3HaHUN, YMEHHUH, CIIOCOOOB JIEATEILHOCTH CTY/IEHTOB IO H3y4aeMOn
mucuuiuinae cocrasisier 100 6anmoB
MaxkcuManbHOE KOJIHYECTBO OasIoB, KOTOPOE MOXKHO HaOpaTh 3a TeKymud KoHTposb — 70
0aoB.

3a OTBETHI Ha KOJUIOKBUYME 00yUaIOIIHUICS MOXKET Ha0paTh MAaKCUMAaIIbHO 25 OalioB.
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3a BBIMOJHEHUE TEKYIIETO KOHTPOJISA 00yJaronuiics MOXeT HabpaTh MaKCUMaIbHO 25 0aioB.

3a BBINOJIHEHUS] KOHTPOJILHOW paboThl 00yyaromuiicss MoxxeT HabpaTh MakcuMaiabHO 20 6asioB.

MaxkcumanbHasi cymma OajioB, KOTOpble OOydaroIiuiics MOKeT HaOpaTh MpH claue 3adyera C
OlLIEHKOM, cocTaBigeT 30 OamioB.

Jns cmaun 3adera ¢ OIGHKOM HEOOXOAMMO BBIMOJIHHUTH BCE 3aJaHMSl TEKYIIETO KOHTPOJIS.
3HaUYMMBIM MOMEHTOM SIBJISICTCSI TIOKA3aTeNlb M3yUeHUs] MaTepuala JICKIUH W BHITIOJHEHHE 3aJaHUid B
yKazaHHble Cpoku. Ha 3adyer ¢ OLEHKONH  BBIHOCUTCS MarepHall, HU3JlaraeMblii B JEKUUAX U
paccMaTpuBaeMbIil Ha IPAKTHYECKHUX 3aHSATHUSX.

[IIxajsa oneHUBAHHUS 3a4eTa C OLICHKOM

bamnbt Kputepuu onenuBanus

0-5 C rpyObIMH OLIMOKaMH U3J1araeT TEOPETUUECKHUI MaTepual, He BIaIeeT MOHITHIMH U
TEPMUHOJIOTUEH, HE OTBEUYAET HA BOIMPOCHI

6-11 JleMOHCTpHUpYET YacTUYHOE BOCTIPOU3BEACHUE N3yUeHHOT0. OOBSICHAET OTIACIbHBIC
MOJIO’KEHHUS YCBOGHHOM Teopuu. He oTBedaeT Ha OOJIIBITMHCTBO BOITPOCOB
12-21 W3naraer TeopeTHUYECKUN MaTepuall, BIIaJIeeT MOHATUIMHA U TEPMUHOJIOTHEH, CIIOCOOCH

K 0000MICHUIO U3I0)KEHHOW TEOPUH, BUIUT CBS3b TEOPHH C MPAKTHKOU, yMEET
IIPUMEHUTD €€ B IPOCTEHUIIUX CIydasX.

22-27 YeTKo U JIOTUYHO M3JIaraeT TeOPETHUECKU MaTepurai, CBOOOHO BIaieeT NOHIATUIMU U
TEPMHHOJIOTHEH, CTOCOOCH K 000OIICHUIO U3JI0KEHHON TEOPHUHU, XOPOIIIO BUIANT CBSI3b
TEOPUU C MPAKTUKON, YMEET MPUMEHUTH €e.

OtBeuaeTr Ha OOJBITUHCTBO BOIIPOCOB

28-30 YeTKo U JIOTUYHO M3JIaraeT TeOPETHUECKUN MaTeprai, CBOOOHO BIaieeT MOHIATUIMHU U
TEPMHHOJIOTHEH, CTOCOOCH K 000OIICHUIO U3JI0KEHHON TEOPHUHU, XOPOIIIO BUANT CBSI3b
TEOpPUU C MPAKTUKON, YMEET MPUMEHUTH €€ .

OTBeuaeT Ha Bce BOMPOCHI, IGMOHCTPUPYSI OCO3HAHHOCTh YCBOCHHBIX TEOPETUYECKUX
3HAHWM, IPOSBIISS CHIOCOOHOCTH K CAMOCTOSITENILHBIM BBIBOJIAM U T.II.

HroroBas mikaja oneHUBaHUS Pe3yJIbTATOB OCBOEHUS THUCIUTIMHBI
WTorosas oueHka MO AUCHUILUIMHE (QOpPMHUpYETCsl M3 CyMMBI OaljoB MO pe3yibTaTam
TEKYIIETO KOHTPOJISI W TPOMEXKYTOYHOH aTTeCTallid W BBICTABISAETCS B COOTBETCTBHH C
MIPUBEICHHON HIKE TaOIUIIeH.

Ounenka no naTHOAJIbHON cHCTEMe OueHka 1o cro0aJIbHOH CUCTEMe
5 OTJIMYHO 81-100
4 XOPOIIo 61-80
3 YAOBJICTBOPHUTEJIBHO 41-60
2 HEY/J10BJIETBOPUTEJIBHO 0-40

6. YYEBHO-METOJNWYECKOE U PECYPCHOE OBECIIEYEHUE JUCHUIIJINHBI
6.1.0cHoBHasi TUTEpPaTYypa

1.bepmant, A. ®@. KpaTkuii Kypc MareMaTudeckoro aHaiusa : yuyebHoe nmocobue / A. @. bepmant, U. T'.
ApamanoBuu. — 16-e uzn. — Cankr-IlerepOypr : Jlanp, 2022. — 736 c. — TekcT : 3MEeKTPOHHbIH . —
URL: https://e.lanbook.com/book/210707

2 Jlanmurep, B. A. Teopus GyHKIMIA 1eHiCTBUTEIBHOTO MEPEMEHHOTO ;| YYeOHUK U MPAKTUKYM IS By30B /
B. A. Jamuarep, C. 1. CumoHkeHKOB. — 2-¢ u3n. — Mocksa : FOpaiir, 2023. — 242 c. — Tekcr :
anexTponnsiii. — URL: https://urait.ru/bcode/513288
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3.1lIunayes, B. C. Bricmas MmaTeMarturka : yaeOHOE mocooue st By30B. — 8-¢ u3a. — Mocksa : FOpaiir,
2023. — 447 c. — Tekcr : anexkrponnblit. — URL: https://urait.ru/bcode/510530

6.2 lonotHuTeEILHAS IUTEPATYPA

1. Apecros, B. B. Beenenue B teoputo GyHKIHMI EHCTBUTEIBHOTO MEPEMEHHOTO: Mepa U WHTErpasl
JleGera Ha mpsiMoii : yuebHoe mocobue / B. B. Apecros, II. FO. I'ma3eipuna. — ExatepunOypr :
WznarensctBo Ypansckoro yHmBepcurtera, 2018, — 209 c.— Tekcr : anekrponnsii. — URL:
https://www.iprbookshop.ru/106351.html

2. beikosa, O. H. Teopus QpyHKIuii AeficTBUTEILHOTO IEpeMeHHOTO : yueOHoe mocodue / O. H. brikosa,

C. 10. Konsarun, b. H. Kykymkun. - Mocksa : KYPC, 2019. - 196 c. - Tekcr : anexkrponnsiii. - URL:
https://znanium.com/catalog/product/1027407

3. Wnbun, B. A. Maremarnueckuil aHanu3 B 2 4. : y4eOHMK Juia By3oB / B. A. Mmbpun, B. A.
CanoBununid, b. X. CennoB. — 4-e u3a. — Mocksa : FOpaiit, 2023. — Tekct : anekTponnsbIii . — URL:

https://urait.ru/bcode/513351
https://urait.ru/bcode/513352

4. Cwmonun, 0. H. Beenenue B Teoputo QyHKIMIA NEHCTBUTENLHON MEpeMeHHON : y4e0. mocobwue. -
MockBa : ®JIMHTA, 2017. - 516 ¢ - Texkcr : oanexkrponnweii. - URL
https://www.studentlibrary.ru/book/ISBN9785976514836.htm

6.3.Pecypchl mHGOPMAITMOHHO-TEIIEKOMMYHUKAIIMOHHOH ceTu « AHTepHeT
http://eqworld.ipmnet.ru/indexr.htm, http://www.ph4s.ru/books mat.html,
http://www.dmvn.mexmat.net/.

7. METOAUYECKHE YKA3AHUS 1O OCBOEHHUIO JUCHHUIIJIMHBI
1. Meronnyeckue peKOMEHAAINH 10 MOATOTOBKE K MPAKTUYECKUM 3aHATHUSM.
2. Meroanueckue peKOMEHalUH 110 OpraHu3alui CaMOCTOSTEIbHON pabOThl O AUCHUILUINHAM.

8. ”TH®OOPMAIIMOHHBIE TEXHOJIOTUHU JJ151 OCYIECTBJIEHUS
OBPA3OBATEJIBHOTI'O IMTPOLHECCA IO AMCIUAIIJIMHE

JII/IIICHZSI/IOHHOQ nporpaMmmMHo¢ o0ecmeueHnue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNudpopmanmoHHbie CIPABOYHbIE CHCTEMbI:
Cucrema 'APAHT
Cucrema «KoncynbrantlLiroc»

[Tpodeccuonanpabie 6a3bl JAHHBIX
fgosvo.ru — IMopran denepanbHbIX FOCYIAPCTBEHHBIX 00Pa30BATEILHBIX CTAHIAPTOB BBICIIETO
o0Opa3oBaHus
pravo.gov.ru - OdurmanbHbI HHTEPHET-TOPTAT MPABOBOK MH(OpMAIUU
www.edu.ru — deaepanbHblil mopran Poccuiickoe o0pa3oBaHue

CB00OOIHO pacmpocTpaHseMOe MPOrpaMMHOE OOecredeHrue, B TOM YHCJIE OTEYECTBEHHOTO
MIPOU3BOJICTBA
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https://urait.ru/bcode/510530
https://www.iprbookshop.ru/106351.html
https://znanium.com/catalog/product/1027407
https://urait.ru/bcode/513351
https://urait.ru/bcode/513352
https://www.studentlibrary.ru/book/ISBN9785976514836.htm
http://eqworld.ipmnet.ru/indexr.htm
http://www.ph4s.ru/books_mat.html
http://www.dmvn.mexmat.net/
http://fgosvo.ru/
http://pravo.gov.ru/
http://www.edu.ru/

OMC Ilneep (ms Bocripon3BeieHUsI DIEKTPOHHBIX YUeOHbIX Moayrieil)
7-zip
Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIEYEHUE JUCIUILJIVNHBI

MartepuanbHO-TEXHUYECKOE 0OecriedeHe TUCIIUILIMHBI BKIIOYaeT B ceOs:

- y4eOHbIE ayAMTOPUHU S TPOBENEHHUS Y4YEOHBIX 3aHITHUH, OCHAIEHHBIE O0OpYAOBaHHEM U
TEXHUYECKUMU CpEACTBAMH  OOy4YEHUSI: yueOHOI  MeOenblo, JOCKOW, JIeMOHCTPAIlMOHHBIM
000pyI0BaHUEM, IEPCOHATBHBIMI KOMIBIOTEPAMH, TPOESKTOPOM;

- TMOMEIIEHUs JUI1 CaMOCTOSITeNIbHOM paboThl, OCHALICHHBbIE KOMIIBIOTEPHON TEXHUKOM ¢
BO3MOYKHOCTBIO TMOJKIIOUeHHEM K ceTd «M HTepHeT» W obOecnedyeHHeM JOCTyma K 3JIEKTPOHHOU
nH(popMaLOHHO-00pa30BaTeNbHOM cpeie.
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