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1. IJIAHUPYEMBIE PE3YJIbTATBI OBYUEHUS
1.1. llean u 3aga4n JUCHUILIHHBI
Heabio AuCHUNIMHBI
JlaHHBIH Kypc CTaBUT ce0Oe IIeNbI0 IM0Ka3aTh MPOUCXOXKICHUE Hu pPa3BUTHE TaKUX
(dhyHIaMEHTAIBHBIX TOHATHNA MaTEeMaTHKH KaK YHUCIIO, MHOXKECTBO, QYHKIMSA, a TaKke IMO3HAKOMHTH
CTYJICHTOB C COBPEMEHHOHN TEOpHEH MHOXKXECTB, TEOpPUEH Mephl W HMHTETpalia, UIPAIOIIUX OrPOMHYIO
POJIb B pa3JIMYHBIX 00JIACTSIX MaTEMaTHUKH.

33}13‘[“ JAUCIUIIIIMHBI

3azayy M3ydeHUs IUCLMILIMHBI 3aKIIOYAIOTCS B OBJAJACHUM OCHOBHBIMU IOHSTHSAMHM TEOPUU
GyHKIMH AEWCTBUTEIBHOTO TEPEMEHHOro. MeToabl W HIeH Teopuu (QYHKIHUH crocoOCcTBOBAU
BO3HUKHOBEHUIO PsAJla HOBBIX MaTEeMaTUUYECKUX JAUCLUUILUIMH U, KPOME TOro, IPOHUKIIM B TaKue 00jJacTu
MaTeMaTHKHU KaK TOIOJIOTHs, TEOPUSl BEPOATHOCTEH, (YHKIIMOHAJIBHBIN aHAN3, TCOPHUS AaHATUTHYECKHX
GbyHKLMH, BApHallUOHHOE HCUUCIIEHUE, TU(depeHIaIbHbIe YpaBHEHMs, TeOpeTndeckas Gu3nKa u JIp.

VYraoyOnsass ~ 3HaHMA,  TOJNyYeHHble B Kypcax  Iu((GEepeHIHaTbHOTO0 M WHTETPaIbHOTO
WCUUCIIEHUS, JaHHBIM Kypc TOJBOJUT €ro clylareiaed K MepeJoBbIM pyOekaM COBpEeMEHHOH
MaTeMaTHKH, MO3BOJSET B3IVIIHYTh HAa MaTeMaTHKy HE Kak Ha CBOJ (OpPMYN M TeopeM, a KakK Ha
HEIPEPBIBHO DPA3BUBAIOILYIOCS HAayKy, HCIOJB3YIOIIYIO TPy M TBOPYECTBO MHOIMX  ITOKOJIEHUH
MaTemMaTukoB - oT Apxumena 10 A.H. Koimoropoga.

Takoi B3MISIA HAa  MaTeMaTUKy KaKk Ha TBOPYECTBO IIPU3BAaH  IPUBJIEYb CTYACHTOB K
CaMOCTOATEJIbHBIM HaY4YHBIM HCCIIEA0BAHUAM.

B pesyinbrare nzydeHuss AMCUMIIINHBI CTYIEHT JOJIKEH:

- HWmerp mpencraBneHne 00 OCHOBHBIX TMOHATHUSX TEOpUHM (YHKIHUH JIEHCTBUTEIHHOTO
IIEPEMEHHOTO.

- 3HaTh U YMEThH JJOKA3bIBaTh OCHOBHBIE TEOPEMBI Kypca.

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

- 3HaTh, 4YeMy paBHbl MOIIHOCTH OCHOBHBIX MHOXKECTB: MHOXECTBA pallMOHAIbHBIX YHCED,
MHOKeCTBa Touek orpeska [0,1], mpsmoit - R ! mnockocrn - R? u 1.1, Ymers IIOCTPOUTH MHO>KECTBO,
MOIITHOCTh KOTOPOT'O 0OJIbIIIE MOIIHOCTH 331aHHOTO MHOKECTBA.

- YMeTb CTPOUTH OTKPBITHIE, 3aMKHYThIE, COBEPILIEHHbIE MHOXKECTBA Ha MPSIMOM M HA IMJIOCKOCTH.
Nmets npeacrasieHue o ppaxranax.

- YMeTh onepupoBaTh C METPUUYECKUMH, €BKIINJJOBBIMU, HOPMUPOBAHBIMU
IIPOCTPAHCTBAMH, B YaCTHOCTH, 3HATh B3aUMOCBS3b 3TUX IIPOCTPAHCTB U
YMETb MOCTPOUTH JIF000€ 13 YKa3aHHBIX IPOCTPAHCTB. 3HATh KJIACCUYECKHE

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

1.2. Ilnannpyembie pe3yabTaThl 00y4eHH

B pe3ynbrare ocBO€HUS NaHHON AUCHUILTUHBI Y 00ydaromuxcs (GOpMUPYIOTCS CIEAYIOIHE
KOMITIETEHIINH:

VYK-1. Cnoco0eH oCyIIecTBIATh MOUCK, KpUTUUECKUN aHaJIM3 U CUHTE3 WH(POPMAaIIUU, TPUMEHSTh
CUCTEMHBIH MOJXOA JUIsl pEIIeHUs TOCTaBIEHHBIX 3a7a4

[1K-1. CnocobeH ocBanBaTh U UCIIOJIb30BATh TEOPETUUECKHUE 3HAHUS U IPAKTUYECKHE YMEHHUS U HaBBIKU
B [IPEIMETHOM 00JIaCTH MPH pelIeHNH MPo(ecCHOHABHBIX 3a1a4

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OBPA3OBATEJIBHON

IMPOI'PAMMBbI
JlucuumiuHa BXOAUT B 00s3aTenbHyto yacTh bioka 1 «Jlucuuniuuel (MOIYIN)» U SBISETCS
00s13aTeTbHON JUISl U3yUYEeHHUSI.



HNucrunmuaa «Teopust QyHKIUN HEHCTBUTEIHHOTO TMEPEMEHHOTOY» SIBJISETCS COCTaBHBIM AJIEMEHTOM
MaTeMaTU4YecKoro ammnapara psaa AUCHUIUIMH. 3HAaHUS M YMEHHMs, TOJYyYEHHbIE NPU HU3YYCHHUH
muctuiinHbel «Teopust QyHKUMI JEHCTBUTENBHOTO NEPEMEHHOT0» MIMPOKO MPUMEHSIOTCS 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

ITokazarens 00beMa TUCIUIIINHBI Koi-Bo yacos
O0BeM QUCIUIUIMHEI B 3a4ETHBIX €IMHALAX 5
OO0BEM NUCIUILIMHBI B 4aCaX 180(20)"
KonrakTHas pabdora: 20,4
Jlexkuuu 8(8)°
[IpakTHyecKue 3aHATHS 12(12)°
KoHTakTHBIC 4achl Ha IPOMEKYTOUHYIO aTTECTAIHIO: 0,4
3a4eT ¢ OLIEHKOH 0,4
CamocrositenbHas paboTa 144
Kontposnb 15,6

dopma NPOMEKYTOUHOM aTTeCTAIllMU: 3aUeT C OIIEHKOil B 8, 9 cemecTpax.

3.2. Copnep:kaHue TUCHHIIHHBI

Koxn-Bo
JacoB
HaumeHoBaHue pa3esioB (TeM)IUCHHILIHHBI
= | g
£ 2
= = F o3
Pa3nea 1. Teopust pyHKumii 1eiiCTBUTEIBHOIO IIEPEMEHHOT0
Tema 1. O011ee BBeeHNe (KpaTKasi aHHOTAIUsI Kypca). 1 1

DNIeMEHTHI TEOPHH MHOKECTB. BBeneHue (pojb TeOprH MHOXKECTB B MATEMATHKE).
MHOXECTBO, ITOJIMHOKECTBO, IMyCTO€ MHOXKEeCTBO. (OO03HaUeHMsI, OTIpEACIICHNUS],
npumMepsl). Onepanuu o0beIMHEHUS U ITepeceueHust MHOKecTB. VX cBoiicTBa. Teopema o
CBOWCTBax onepanuil 00beJMHEHUS U NepeceueHust MHOXKeCTB. OnpeneneHus
00BbeAMHEHUS U TIEPECEUEHHUsI TI000H COBOKYITHOCTH MHOYKECTB (MHOKECTBO MHOYKECTB)
C MCIOJIb30BaHUEM KBAaHTOPOB. JlononHeHne MHOKeCTB. [IpuHIMI ABONCTBEHHOCTH.
OnpeneneHre pa3HOCTH, JOTIOJHEHUS MHOXKECTB. [[0Ka3aTenbCTBO TEOPEMBI "MTPUHIIUIT
TBOMICTBEHHOCTH .

Tema 2. C4yeTHBIC H HECUETHBbIC MHOKECTBA. 1 1
DKBUBaJIEHTHbIE MHOXecTBa. Onpezenenue orobpaxenus. Onpenenenrne 0ToOpaxeHUs
"Ha" (CIOpBEKIIMHU), oOmpeaeNeHue oToOpaxkeHUs "B" (MHBEKIHMH), OMpeIelIeHUe
B3aMMHO OJHO3HauHOTro oToOpakeHus (Ouekumn). IloHsATHE SKBUBAJIEHTHOCTH
MHOkecTB. [lpumepnl. CBoiicTBa TOHSATUS SKBUBAJIEHTHOCTH. (CUETHBIE MHOXECTBA.

1 o

Peanmuzyercs B popmare 21eKTpOHHOTO 00YUEHHUs ¢ IPUMEHEHUEM TUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHIA
2 Peanmsyercs B popmare 3MeKTPOHHOTO 00yUYCHHS C MPUMEHEHHEM JUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUH
3 Peanmsyercs B popmare 3EKTPOHHOTO 00yUYCHHS C TPUMEHEHHEM JUCTAHIIMOHHBIX 00Pa30BaTeIbHBIX TEXHOJIOTHIA
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[Ipumepbl. CyeTHOCTP MHOXECTBA pPAallMOHANBHBIX 4YHced. OIpeneraeHue HECUETHOrOo
MHO>KECTBA.

Tema 3. CBolicTBa CUETHBIX MHOKECTB.

J0Ka3bIBAOTCSl TEOPEMBI: 1) BCIKOE HEMYyCTOE MOJAMHOXKECTBO CYETHOTO

MHOXECTBa KOHEYHO WM CUETHO; 2) oObeauHeHue (cymma) 000 KOHEYHOH Win
CYETHOM COBOKYITHOCTH CUETHBIX MHOXECTB €CTh CHOBA CUETHOE MHOXKECTBO; 3) BCSIKOE
OCCKOHEYHOEC MHOYKECTBO HMEET CYETHOE TOJMHOXKECTBO; 4) BCSIKOE OCCKOHEUHOE
MHOXECTBO  DKBUBJICHTHO  CBOEMY  HCTHHHOMY  IOAMHOXECTBY.  BBomsarcs
anreOpandeckue ¥ TPAHCICHJICHTHBIC 4Yucla. JloKas3pIBaeTcsi, YTO MHOXECTBO
anreOpanveckux yucen - cuetHo. ChopmynupoBaH psj 3amad sl CaMOCTOATEIBHOTO
peIICHUS

Tema 4. HecueTHbIEe MHOKECTBA.

Jloka3pIBaeTCsa TEOpPEMA O TOM, YTO MHOKECTBO JEHCTBUTENIBHBIX YHCET,

3akimoueHHbIX Mexay O w1, HecuerHo. IlpuBonsarcs mnpuMepbl MHOXKECTB,
sKBUBaJIEHTHBIX [0,1]. AKIIEeHTHpYyeTCS BHUMAHUE HA TO, YTO JOKa3aHHast

TeopeMa SIBIISIETCS, TaK Ha3bIBaeMoOl, '"TeopeMoil cyiiecTBoBaHMs" (CYLIECTBOBAHHUS
00BbeKkTOB ¢ '"miuoxumu cBoiicTBamu"). Mcmonb3ys TaHHYIO TEOpeEMY, AOKa3bIBAETCA
CYILIECTBOBaHHE HPPALMOHAIBHBIX 4YHCENl W TpaHCUEHACHTHhIX uyHcen. J[lanee,
TOKA3bIBAETCSI, YTO MHOXXECTBO HPPALMOHAJIBHBIX YHMCEN - HECUETHO, U 0ojiee Toro,
SKBUBaJIEHTHO oTpe3ky [0,1]. AHajiornyHas 3ajada peIaeTcs OTHOCHUTENIbHO
TpPaHCLIEHJEHTHBIX uucen (oOpaiiaercss 0oco00e BHUMAHHWE Ha METOJbl JI0KA3aTelbCTBA|
Takux 3a7ad). PemaeTcs 3aaya: 10Ka3aTh, YTO MHOKECTBO BCEX IMOCIEI0BATEIbHOCTEM
u3 0 u 1 sxkBuBanenTHo orpe3ky [0,1]. [Ipu aTom moapoOHO paccmaTpuBaeTcs
MpeacTaBiIeHue yncen u3 otpe3ka [0,1] B Buae IBOWYHOM ApoOH.

ChopmynupoBas psizt 3a7a4 17151 CAMOCTOSITEIBHOTO PEIICHHUSL.

Tema 5. MOIHOCTE MHOKECTBA.

[lonsTHE MOIHOCTH MHOXKecTBa. CpaBHeHUE MolHocTel. OnpeneneHus.

MOIITHOCTh CUETHOrO MHOXecTBa. MHOXecTBa MOIIHOCTH KOHTHHYyMa. AKCHOMA
BbIOOpa (akcuoma C wimm akcuoma llepmeno). Tlapanokc banaxa-Tapckoro. ITpumepsi
"U3BECTHBIX" YTBEP)KICHMH, I7ie "Hcmonb3yeTcs'" akcnuoma BbIOOpa (B YAaCTHOCTH, MPH
TOKA3aTeNIbCTBE TEOPEMBI O TOM, UTO OOBEIWHEHHE 000N KOHEYHOM WM CUETHOU
COBOKYITHOCTH CUETHBIX MHOXECTB €CTh CHOBA CYETHOE MHOXKECTBO).

Vcropuyeckass cnpaBka: aHTHHOMHUM W TapajoKchl, mapaaokc Paccena (mapamokc
["oHcera), Teopema ['eqiens 0 HEMMOIHOTE, aKCHOMAaTHKa TEOPUH MHOXKECTB (aKCHOMAaTHUKH
7, BG, ZF), runoreza Kanrtopa (CH), padora I1.Kosna 1963 r. (akcuomatuka ZF u
axcuombl C , CH u ux otpunanus).

Tema 6. MOIIHOCTHL MHOKECTBA BCeX MOAMHOKECTB JAHHOI'0 MHOKECTBA.
Jloka3aTenbCcTBO TEOPEMBI O TOM, YTO MOIIHOCTh BCEX IOJMHOXECTB HEIYCTOTO
MHOKECTBA OOJIBIIIE MOIIMHOCTH HCXOJHOTO MHOXeCTBa. [IpenBapuTenbHO TPUBECTH
TOKA3aTeIbCTBO 3TOM TEOpeMbl I "KOHEYHOMEpHOro  ciydass". AKIEHTUpPOBATh
BHHMAaHHE CIIyIIAaTeNIel Ha TO, YTO CYIIECTBYET "HEOTpPaHWYEHHAs IKaJla MOIIHOCTEN".
TeopeMa 0 MOIIIHOCTH BCEX MOJIMHOYXECTB HATYPAJIbHOIO psija.

Tema 7. Teopema Kanropa-bepumreiina.

JloxazarenbcTBO Teopembl Kantopa-bepHuireiiHa W €€ CIEACTBUS - TEOPEMBI O
[IPOMEKYTOUHOM MHOKeCTBE. [I[prMepbl npruMeHEeHUsT yKa3aHHBIX BBIIIE TEOPEM.
CdopmynupoBaH psj 3a1a4 Ui CAMOCTOSTEIHHOTO PEIICHUSI.




Tema 8. MHoO:kecTBa TOUeK B N-MepHOM eBKJIHI0BOM MPOCTPAHCTBE.

MHOKecTBa TOYEK Ha INIOCKOCTU U B TPEXMEPHOM IIPOCTPAHCTBE.

HanomHuTh: JekapToBa MNpsSMOYIOjbHAas CHCTEMa KOOPIMHAT, KOOPJAMHATBI TOYKH
TPEXMEPHOI'0 NPOCTPAHCTBA, PaJUuyC-BEKTOP TOYKH, ONEPALUU CIOKEHUS BEKTOPOB U
YMHOKEHMS Ha 4nCI0. [[nuHa BeKkTopa.

CkaisipHOE TpOM3BEICHUE BEKTOPOB. HamoMHuTB, Kak ompenensercs pacCTOSHHUE HA
psIMOM, HAa IUIOCKOCTH, B TPEXMEPHOM IIPOCTPAHCTBE, CAENaTh pUCYHKU. HanmomHUTH
OlpesielIeHne  JMHEWHOro  (BEKTOPHOr0) IPOCTPAHCTBA. AKCHOMBI  JIMHEHHOIO
1pocTpaHcTBa. [IpuMepsl TMHEHHBIX IPOCTPAHCTB.

Tema 9. CkansipHoe Ipon3BeeHNe BEKTOPOB B JIMHEHHOM NPOCTPaHCTBe.

CkayipHO€ MPOU3BEICHNE BEKTOPOB B JIMHEWHOM MPOCTPAHCTBE. AKCHOMBI CKaJIIPHOTO
npousBeneHus. CBolicTBa CKalsipHOro mnpousBeaeHus. OrmnpeneneHue €BKINIO0BA
npocTpaHcTBa, npuMmepsl. Hopma Bektopa. PaccTosHue Mexay ToukaMu Ha IpSIMOH, Ha)
IJIOCKOCTH, B TPEXMEPHOM IIpOocTpaHcTBe. MHOXecTBa TOUeK B N- MEPHOM €BKJIMI0BOM|

R N
MPOCTPAHCTBE .

Tema 10. MeTpu4eckue NpocTpaHCcTBA.
Metpuueckue npoctpaHcTBa. OmnpezeneHue METpukH. AKCHOMBI MeTpuku. CBOMCTBA
MeTpukd. OIpeneneHue METPUUYECKOr0 IPOCTpaHcTBa. [Ipumepbl  MeTpudecKux

N
npoctpancTe: R, R{\', RY, er\)l’ 1<p<w, RN,
RN, 1, l,, 1, 1<p<oo, |, (oOpaTuTh BHMMaHWe Ha TO, YTO MEPBBIE IIAThH
[POCTPAHCTB - KOHEYHOMEpHbBIE, OCTallbHble - OecKOHeYHOMepHbIe). [IpocTpaHCcTBO
M30JIMPOBAaHHBIX TOYeK. BBecTH mpocTpancTBo HenpephiBHBIX QyHkmuid C (MHOXECTBO
HEMPEPBIBHBIX (YHKIMIT ¢ paBHOMEPHON MeTpukoii) u npoctpanctBo CL, (MHOX)ecTBO

HENPEPBIBHBIX (PYHKINN C HUHTETPAIbHON METPUKOM).
ChopmynupoBaH psiji 3a7a4 151 CAMOCTOSITEIBHOTO PEIIEHUS

Tema 11. HopmupoBaHHbIe IPOCTPaHCTBA.

HopmupoBanssle nmpoctpancTsa. Onpeaenenue HopMmbl. HopMupoBaHHOe POCTPaHCTBO.
[Tpumeprl. VYka3aTb Ha '"B3aMMOCBA3b" MEXKIY METPUYECKHM, €BKIHMJIOBBIM U
HOPMHUPOBAHHBIM  MpocTpaHcTBamMH.  (DyHJIaMEHTalbHbIE  MOCJIEI0BATEIILHOCTH.

o o 1
KpI/ITepI/II/I Kommm CXOOAUMOCTHU YUCJIOBOHU IMOCICAOBATCIBHOCTHU B R . IloHsTHE OIHOTO|

npoctpanctBa. Ilonnora R N IIpuMepsl HENMOJHBIX IPOCTPAHCTB. baHaxoBB

npoctpaHcTBa. [lpuBecTn mnpumep METPUYECKOrO IPOCTPAHCTBA, HE SBISAIOLIErOCs
HOPMHPOBAHHBIM.

Tema 12. HepaBencrBo Komm-bynsikosckoro-1lIBapua.

JloxaszarenbcTBOo HepaBeHcTBa Komm-bynskosckoro-IIIBapra. Teopemsl 0 TOM, 4YTO
11000€  €BKJIMZOBO  MPOCTPAHCTBO MOXHO  CJA€JIaTb HOPMHUPOBAHHBIM, Jr000€
HOPMHPOBAHHOC METPHUICCKUM U nro0oe CBKIIMJOBO METPHUICCKUM.

Tema 13. OTkpbiTBIe M 3aMKHYThle MHoOkecTBa. (Kiuaccmpukauusa Ttouek u
MHOKECTB 110 PacloJI0KEeHHIO TOYEK.)

OTKpBITBIE U 3aMKHYThIe MHOXKecTBa. B kauectBe "0azoBoro" ("momenbHOro ciydas')
pacCMaTpPUBAIOTCS OTKPBITHIE M 3aMKHYTBIE MHOYKECTBA B METPUYECKOM IPOCTPAHCTBE

N
R ™. Oxpecrroctn. OnpeneneHne OKPECTHOCTH B METPUYECKOM IPOCTPAHCTBE.
Omnpenenenyre OKPeCTHOCTH B JIFOOOM METpUUYECKOM IpocTpaHcTBe (X, 0 ), B YACTHOCTH,

B mpoctpanctee C (MHOMECTBE HENPEPHIBHLIX (DYHKIIMI C pABHOMEPHON METPHKOIA).
BHyTpeHHNE TOUKH, BHYTPEHHOCTh MHOKECTBA M OTKPBITHIE MHOKECTBA.
Jlanbl ompejeneHusi: BHYTPEHHEH TOUYKH, BHYTPEHHOCTH, OTKPBITOTO MHOYECTBA.
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[IpuBeneHsl mnpumepsl, BBeAeHbl 00o03HaueHHs. CBOMCTBA OTKPBITBIX MHOMKECTB.
Jloxazanel Teopembl: 1) oObenuHeHue (CymMma) JIFOOOTO YMCa OTKPBITHIX MHOMECTB -
OTKPBITOE MHOXKECTBO; 2) IMEpeceYeHrne KOHEYHOTO YHCIIa OTKPBITHIX MHOXECTB €CTh
OTKPBITOE MHOKECTBO. J{oKka3aHo, 4TO OECKOHEUHOE MePeceueHrne OTKPBITHIX MHOMXKECTB -
HE 0053aTeIbHO OTKPHITOE MHOKECTBO.

Jlanbl omnpeneneHus: MpPeAeNbHON TOYKH, MPOU3BOJHOIO MHOXKECTBA, M30JIMPOBAHHOM
TOYKH, TPAHUYHOW TOYKH, 3aMBIKAHHS, 3aMKHYTOro MHOXecTBa. (B wacTHocTH, maHbI
pa3Hble OINpeesieHusT 3aMKHYTOTO MHOXKECTBa, M JI0OKa3aHa HUX HKBHUBAJIEHTHOCTb.)
[TpuBeneHo 60JIBIIOE YUCIIO TPUMEPOB, BBEIEHBI 0003HAUCHHSL.

Tema 14. CBoiicTBa 3aMKHYTBIX MHOKECTB.

Jloka3zaHbl TeopeMbl: 1) mepecedeHne J000ro Ynucia 3aMKHYTHIX MHOXKECTB -3aMKHYTOE
MHO>KECTBO; 2) 00BbEAMHEHHE KOHEYHOTO0 YHCia 3aMKHYTBIX MHOKECTB - 3aMKHYTOE
MHOKECTBO; 3) JIONMOJIHEHHE OTKPBITOTO MHOXECTBA (JI0 BCEro MPOCTPAHCTBA) €CTh
3aMKHYTO€ MHOXECTBO, JOIOJIHEHHE 3aMKHYTOTO MHOKECTBa (10 BCEro MPOCTPAHCTBA)
€CTb OTKpPBITOE MHOKECTBO. J[OKa3aTeNbCTBO TEPBBIX JIBYX TEOPEM OIMPAETCS HA
MPUHIIAIT JIBOMCTBEHHOCTH, CBOMCTBAa OTKPBITBIX MHOXECTB  (CM. TeopeMbl 00
00bEITMHEHNUN U TIEPECECUCHUH OTKPBITBIX MHOXKECTB) U PE3YJIbTaT TEOPEMBI 3.
Jloka3zaHo, 4TO OECKOHEYHOE OOBEIUHEHHE 3aMKHYTHIX MHOXECTB — HE 00s3aTENIbHO
3aMKHYTO€ MHOecTBO. Jlokasana Teopema: ecnu F - 3amkHyTOoe MHOXectBO, a G -
OTKpBITOE MHOXECTBO, TO F \ G - 3amkuyToe, a G \ F- otkpeiToe MHOKecTBa. (Crernan
AKIIGHT Ha TO, 4TO BCe JoKasaHHble B myHkTax 2° u 3° Teopembl clpaBeIMBbI s
ITIOOBIX METPHYECKHX IPOCTPaHCTB (X, 0).)

Tema 15. CTpoeHHe OTKPBHITBHIX M 3aMKHYThIX MHOKECTB HA NPAMOH.

CTpoeHre OTKPBITBIX U 3aMKHYTBIX MHOKECTB Ha MPSAMOM.

Jloka3zaHbl TEOPEMBI O CTPYKTYpPE OTKPBITHIX M 3aMKHYTBIX MHOKECTB Ha YHCIIOBOM
npsmoii. CdopmynupoBaHa TeopeMa 00 OTASIMMOCTH (3aMKHYTBIX MHOXECTB Ha
npsmoif). [Ipennaraercs caMOCTOSATENBHO J0Ka3aTh YKa3aHHYIO TEOPEMY JJISi CETMEHTOB.

Tema 16. KaHTOpOBO coOBepIIeHHOE MHOKECTBO.

KaHTopoBO coBepIIeHHOE MHOXKECTBO.

JlaHO ompeneneHue COBEPLIEHHOIO MHOXKeCTBa. lIpuBeneHbl NMpUMeEphbl COBEPIIECHHBIX
MHOkeCTB. CTpPOUTCS KaHTOPOBO COBEPIIEHHOE MHOXKECTBO (JIOKa3bIBAETCSl, UTO OHO
coBepllIeHHOE). BpusicHseTcs apudmernyeckas CTpyKTypa, "yaUBHUTEIbHbIE" CBOICTBA
KaHTOpPOBAa  COBEPILIEHHOTO MHOXECTBa (MOIIHOCTb KaHTOpOBAa COBEPLICHHOI'O
MHOJKECTBA paBHa KOHTHHYyMY, a CymMMa UIMH 'yJoalseMblX" IPU €ro MOCTPOCHHUH
WHTEPBAJIOB paBHA €AMHMIIE), 1aHbI ONIPEIETICHHS] HUT/I€ HE IJIOTHOTO U BCIOY IMJIOTHOTO
MHOKeCTB. [lpuBeneHsl mNpHUMeEpsl TAaKUX MHOXKECTB. Jloka3aHO, YTO KaHTOPOBO
COBEPIIEHHOE MHOXECTBO SBJIIETCS HUTJIE HE MJIOTHBIM.

"KanTopoBo coBepieHHoe MHOKeCTBO" B R NON2.

[Toctpoens! "rpebenka Kanrtopa", "koBep Ceprnunckoro", "kmaabume CepnuHCKoro',
"cuexxunka Koxa". BBoautcs mnonstue ¢pakrana. Jlaercs ucropuueckas CIpaBKa,
JlenaeTcs  aKIEeHT Ha COBPEMEHHBIX HCCIEIOBaHMAX B MaTeMaTtuke U (usuke
¢dbpaktanpHOi  reomeTpuu  npuponabl.  OOcykmaercs — 3amada  COBPEMEHHOTO
€CTECTBO3HAHUS: MCCIIeI0BaHUE MOP(OIOrUU aMOP(HOTO.

Tema 17. HempepbiBHBIC 0TOOpaKeHUsI METPHYECKHUX MPOCTPAHCTB.

HenpepbiBHbIE 0TOOpaKeHUSI METPUYECKUX TPOCTPAHCTB.

OTMmeTHM, 4TO psAJ BONPOCOB, CBSI3aHHBIX C CYIIECTBOBAHHEM M €JUHCTBEHHOCTBIO
pelieHnit ypaBHEHMIl TOrO WM MHOro Tuma (Hampumep, AuQQepeHInanbHbIX
yYpaBHEHMIi), MOXHO c(HOpPMYyIHpOBaTh B BHJIE BONpPOCAa O CYIIECTBOBAHUU U
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€IMHCTBEHHOCTH HEMOJBI)KHOM TOYKHM INPH HEKOTOPOM OTOOPAXEHUH METPHUYECKOTO
MPOCTPAHCTBA B ceO4.

JlaeTcsi ompeneneHue HENPEPHIBHOTO OTOOPaKEHHS METPHUUYECKHX IMPOCTPAHCTB,
npuBOATCS npuMepbl. HenmonsrkHas Touka otodpaxenus. Cxxumaromiee 0ToOpaxeHue.
[Ipumepsl.

Tema 18. IIppHIMNI CKUMAKOIIUX 0TOOPaKeHUIA.

[IpuHIIUTT CXKUMAIOIIUX OTOOPAKCHUIA.

Jloka3eiBaeTcs TeopeMa banaxa o [IpuHIUIIE CKUMAIOIUX OTOOPAKEHUH.
KoMMeHTHpyeTCcs BaKHOCTh 3TOM TEOpEeMbl M €€ MPUMEHEHHE B Pa3jIMuHbIX pa3zzenax
MaTeMaTuKu. [[puMeHEeHHe MPUHIMIA CKUMAIOMINX OTOOpaKeHUU ISl TIOKA3aTeIbhCTBA|
Teopembl 0 CyIIECTBOBAaHMM U EIUHCTBEHHOCTH pemieHus 3anadn  Komm s
OOBIKHOBEHHOTO (P PepeHInanbHOr0 ypaBHEHUSI MEPBOTO TOPSJIKA, Pa3peIIeHHOrO
OTHOCUTEIIbHO MPOU3BOJIHOM.

Paznen 2. Teopusi pyHKUMA KOMIIJIEKCHOTO ITEPEMEHHOT0

Tema 19. KommiekcHbIe YHCIa

OHGpaHI/II/I Had KOMINICKCHBIMHA YHCJIaMH KAaK Hall CBO60I[HI)IMI/I BGKTOpaMI/I (CJIO)KGHI/IG nu
YMHOXKEHHE Ha 4YHCIO). YMHOXXEHHE U JIeJIeHHE KOMIUIEKCHBIX uucen. Moaynb u
apryMeHT KOMILUIEKCHBIX uncell. HepaBeHcTBa ¢ Moaysem.

Tema 20.IToka3zareabHast popMa KOMILJIEKCHBIX YHCeJI
@opmyner Diinepa. IlokazarenpHas ¢yHknus. CHHYC M KOCHHYC KpaTHBIX YTJIOB.
TeopeMsl cioXkeHus 71 oKa3aTelIbHOW (DYHKIMH, JUIsl CHHYCa U KOCHHYCA.

Tema 21

Dopmyasl MyaBpa: nepBasi U BTOpast

l3BriedeHre KOpHEW U3 KOMIUIEKCHBIX yucel. M3o0pakeHne KOpHeH Ha KOMIUIEKCHOU
110CKOCTH. DOPMYJIbI IKOJIBHON TPUTOHOMETPHHU.

Tema 22.

MHo:xecTBa, KpMBbIe H 00J1aCTH

3ajaHne KpUBBIX B apameTpuueckoil hopme. OJHOCBA3HBIE U MHOTOCBSI3HBIE O0JIACTH.
OpueHTanus miockocTy. ['panuiia MHOrocBsI3HBIX obnactel. OTobpaxeHus U PyHKINH.

Tema 23.

Jlorapudpmuyeckas pyHkuus

Paznuunbie (bopMbI BBEJICHUS Jorapu@pmMuIecKon GyHKIIH. Pemenne
TPUTOHOMETPUUYECKUX YypaBHEHMHA. OOpaTHbIE TPUTOHOMETpUYECKHE (YHKIHMU U UX
CBOWCTBA.

Tema 24.

AHAJTUTHYECKHE U TAPMOHHYecKHe PyHKIIUN

[Tonarus muddepeHIUPYEeMOCTH M aHAIUTUYHOCTH. HeoOXomumble M JOCTaTOYHBIE
yCIIOBUS aHATUTUYHOCTH. [IoHsATHE rapMOHUYecKON (HYyHKITUH.

Omneparop Jlaruaca. Teopema 0 rapMOHMYHOCTH JEHCTBUTENIBHON M MHHMMOM YacTel
aHaTUTHYeCKON (yHkuu. BoccraHoBneHue NEeWCTBUTENBPHOW W MHUMOM dYacTei
QHAJTUTHYECKON (DYHKIINU.

Tema 25

JJieMeHTapHble QYHKIIMH U X CBOlicTBA

[lenas nuHeliHas QYHKIMS U €€ reOMeTpUUECKUil cMbIc. J{poOHOo-uHelHas QyHKIUS U
€€ CBOMCTBA: KPYTOBOE CBOMCTBO, IPYNIIOBOE CBOKCTBO.

Tema 26
JJieMeHTapHble QYHKIMH M X CBOIiCTBA (IIPOJOJIKEHHE)
[TokazarenbHasi U TPUTOHOMETpUYECKHE (YHKUIMH, CTeNeHHas (QYHKUMS W paJuKal,
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iorapugmuyueckas 1 00paTHble TPUTOHOMETpUYECKHE QYHKIIUN

Tema 27

MNHTerpaj B KOMIUIEKCHOM IJIOCKOCTH

[loHsiTHe WMHTErpaja B KOMIUIEKCHOM TiockocTu. CBoMcTBa MHTErpana. MHrerpanbHas
Teopema Komu: ans oIHOCBS3HON 00JIacTH, JUISI MHOTOCBSI3HOM oOmactu. [Ipumepsr.
KoHTypHBIE HHTETpAJIbI.

Tema 28

NurerpanbHas ¢gopmyia Komm
BripakeHne 3HAYeHHS AHATMTUYECKOH (yHKIMM B 00JacTH 4epe3 ee 3HAYCHHS Ha|
rpaHuLe OJTHOCBSI3HOM WIN MHOTOCBSI3HOM obnactu. beckoneunast
QG GepeHIMPYEMOCTh AHATUTUIECKON (PYHKITUH.

Tema 29
Psjabl Teilsiopa
Teopema Teinopa. [Ipumepsl. Hepasenctsa Ko u teopema JInyBusis.

Tema 30
Psaab Jlopana
TeopeMa eTMHCTBEHHOCTH U cieacTBus u3 Hee. Teopema JlopaHa.

Tema 31

Oco0ble TOYKH AHAINTHYECKON PyHKIIUM

M3011poBaHHBIE 0COOBIE TOUKH OJIHO3HAYHON aHAIMTUYECKON (DYHKIUH.
CBs13b HyJIEH U ITOJIFOCOB.

Bcero

82

12°

4. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJIBHOMN PABOTHI

OBYYAKOUIUXCSA
Tembl ns H3y4yaembie BONIPOCHI Konn DopMbl Mertoauyeckue Dopm
caMoCTOsATEeb YeCTB | CaMOCTOSIT obecrieyeHust bl
HOT0 H3y4YeHHUst 0 eJIBHOI OTYeTH
4acoB padoThbI 0CTH
1. Akcuoma [Tapamoxc banaxa-Tapckoro. | 10 Wzydenue http://eqworld.ipm | Jomar
BbIOOpA. [Tpumeps! "u3BeCTHHIX" yueOHOI net.ru/indexr.htm Hee
YTBEPKICHHH, T]Ie autepatypsl | http://www.ph4s.ru | 3amanu
"Hcronb3yeTcs" akcuoma , pemenne | /books_mat.html e
BbIOOpA (B 4aCTHOCTH, IPU 3a1a4
JI0Ka3aTeIbCTBE TEOPEMBI O
TOM, 4YTO OOBEUHEHUE
110001 KOHEUHOM Min
CYETHOW COBOKYITHOCTH
CUETHBIX MHOYKECTB €CTh
CHOBA CYETHOE MHOXECTBO).
2. Teopema ['exens o 10 N3zyuenue http://eqworld.ipm | Jlomam
AKcrnomaTruka HEMOJIHOTE, TUIIOTEe3a yueOHOI net.ru/indexr.htm Hee
TEOpHH KanTopa (CH), pabora autepatypsl | http://www.ph4s.ru | 3amanu
MHOYECTB. I1.Kosna 1963 1. , petienue | /books_mat.html e
(axcuomatuka ZF u akcmompl 3a71a4
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C, CH u ux orpunianus).

3."KanropoBo "I'pebenka Kanropa", "kosep | 10 Wzyuenue http://eqworld.ipm | Joma
COBEpIIICHHOE CepniuHckoro", "kianouie yueOHo net.ru/indexr.htm Hee
MHOkecTBO" B | CepruHCKOro", "CHEKHUHKA auteparypsl | http://www.ph4s.ru | 3amanu
RN N>2. Koxa". , peuienue | /books_mat.html e
3aj1a4
4.CtpykTypa CTpoeHHe OTKPBITHIX U 10 Wzyuenue http://eqworld.ipm | Joma
OTKPBITOTO 3aMKHYTBIX MHOKECTB. yueOHo net.ru/indexr.htm Hee
MHOXKECTBA Ha auteparypsl | http://www.ph4s.ru | 3amanu
MPSIMOIA. , pemierre | /books_mat.html e
3aj1a4
5.ITomHOTA DyHIaMeHTabHAS 10 Wzydenue http://eqworld.ipm | domai
METPUYECKOTO | IMOCICI0BATEIBHOCTD. yueOHOI net.ru/indexr.htm HEe
MIPOCTPAHCTBA auteparypsl | http://www.ph4s.ru | 3amanu
C([a,b]). , pemiearie | /books_mat.html e
3aj1a4
6.Metpuueckoe | DyHaaMeHTATbHAS 10 Usyyenue | http://eqworld.ipm | Homarr
MPOCTPAHCTBO | TIOCJICIOBATEIILHOCTh, HE yaeOHOM net.ru/indexr.htm Hee
CL, ([abD). ABIISAIOLIASCS CXOJALIEHCs. mmteparypsl | http://www.phds.ru | 3amanu
, pemierre | /books_mat.html e
3aj1a4
7. Teopembl o | Merpuueckoe, 10 Wzydenue http://eqworld.ipm | Jomar
TOM, YTO JH000€ | HOPMHUPOBAHHOE M €BKIUI0BO y4eOHOU net.ru/indexr.htm HEe
eBKJIMIOBO POCTPAHCTBO. autepatypsl | http://www.ph4s.ru | 3amanu
IIPOCTPAHCTBO , petuenne | /books_mat.html e
MOYXHO CJeJaTh 3a1a4
HOPMHUPOBAHHBI
M, Jr000€e
HOPMHPOBaHHOE
METPUYECKUM U
moboe
CBKJIUIOBO
METPUYECKHM.
8.ITonsipHBIC [TossipHBIE KOOPIUHATHI HA 10 Wzydenue http://eqworld.ipm | Jomar
KOODPIMHATHI IUTOCKOCTH | UX CBSI3b C y4eOHOI net.ru/indexr.htm Hee
JIEKapTOBBIMH KOOPMHATAMH autepatypsl | http://www.ph4s.ru | 3amanu
, pemenne | /books_mat.html e
3aj1a4
9. Kpussie, | Kpusas Diinepa, 10 Usyuenne | http://eqworld.ipm | Jomaru
3aJJaHHbIC B | JorapuMHUYECKNe KpUBBIC yaeOHOI net.ru/indexr.htm Hee
MOJISIPHOM autepatypsl | http://www.ph4s.ru | 3amanu
cHCTeMe , petienue | /books_mat.html e
KOOpAMHAT 3aj1a4
10.  Kpyrosoe | OToOpakeHNEe OKPYKHOCTH 10 Wzydenne http://eqworld.ipm | Jomar
CBOHCTBO WM TIPSMOM Ha KPYT U (WJIK) yueOHOI net.ru/indexr.htm Hee
npoOHO- PSMYFO autepatypsl | http://www.ph4s.ru | 3ananu
JTMHEHHOU , peienue | /books_mat.html e
byHKIMHA 3aja4
11. TpynmoBoe | CBoiicTBa rpymsl, oOpatHoe | 8 N3zyuenue http://eqworld.ipm | Jomam
CBOWCTBO 0TOOpaskeHNe, KOMITO3UITUS yaeOHOI net.ru/indexr.htm Hee
IpoOHO- OTOOpaXKEeHHIA mauteparypsl | http://www.ph4s.ru | 3amanu
JIMHEHHOM , petienue | /books_mat.html e
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byHKIIMU 3amau
12. MuosxkectBa | OTKpBITBIE MHOKECTBA, 8 Wzyuenue http://eqworld.ipm | Joma
u 00acTH Ha | 3aMKHYTBIE MHOXKECTBA, yueOHOI net.ru/indexr.htm Hee
KOMILIEKCHOU IIPOKOJIOTHIE OKPECTHOCTH auteparypsl | http://www.ph4s.ru | 3amanu
TUIOCKOCTH , peuienue | /books_mat.html e
3aj1a4
13. OKpEeCTHOCTH KOHEUHBIX 8 Wzydenue http://eqworld.ipm | domai
OxpecTHOCTH TOYCK ¥ OCCKOHEUHOM yueOHOI net.ru/indexr.htm HEe
KOHEYHBIX yIaJeHHOW TOYKH, KOJIbIIA auteparypsl | http://www.ph4s.ru | 3amanu
TOYCK u , pemieare | /books_mat.html e
0ecKOHEeuHOH 3aga4
yIaJIe€HHOU
TOYKH
14, OTo0OpaskeHus: CHHYCA, 8 W3zyuenue http://eqworld.ipm | Jomau
OtoOpakeHusi, | KOCHHYCQ, SKCIIOHEHTHI yueOHo net.ru/indexr.htm Hee
OCYIIECTBIISIEM autepatypsl | http://www.ph4s.ru | 3amanu
ble , pemierre | /books_mat.html e
3JIEMEHTAPHBIM 3a1a4
1 QYHKITUSIMU
15. Jluneitnas | PaznoxeHue JIMHEHHOTO 6 W3zyuenue http://eqworld.ipm | Jdomam
byHkIus U ee | oToOpaKeHHs Ha TPU yueOHOI net.ru/indexr.htm Hee
CBOMCTBa COCTABJISAIOLINX OTOOPaKCHHSI autepatypsl | http://www.ph4s.ru | 3amanu
, pemierre | /books_mat.html e
3aj1a4
16. Tlonstue o | KoHCTpyKIHs puMaHOBOU 6 Wzydenue http://eqworld.ipm | Jomar
PUMaHOBOM MIOBEPXHOCTH KBaIPATHOI'O yueOHOI net.ru/indexr.htm Hee
MOBEPXHOCTH KOpHS autepatypsl | http://www.ph4s.ru | 3amanu
, pemieare | /books_mat.html e
3aj1a4
Uroro 144

5. ®OHJ OHEHOYHBIX CPEACTB JJIs1 IIPOBEJEHUSI TEKYIIEN 1
MNPOMEXYTOYHOU ATTECTALUHA ITO JNCHUTIJIMHE

5.1. llepeyenb KoMIeTeHIHH € yKa3aHHeM 3TanoB ux GopMHPOBaHHS B Ipolecce

0CBOEHHS00Pa30BATEIbHOM MPOTPAMMBI

KOI[ N HAMMCHOBAHHEC KOMIICTCHIIMU

Otansl OpMHUPOBAHUS

VYK-1. CnocoOeH oCyIecTBIATh MOUCK,
KPUTHYECKHUI aHAJIN3 U CHHTE3 HH(pOpMaIum,
MPUMEHATh CUCTEMHBIM MOJXO0/ ISl PELICHUs
MOCTABJICHHBIX 32144

1. PaboTa Ha yueOHBIX 3aHATHSX.
2. CamocrosTenbHas pabora.

I1K-1. CriocoOeH ocBanBaTh U MCIOJIB30BAThH
TEOPETUYECKUE 3HAHUS U TPAKTUUECKUE YMEHHUS
Y HaBBIKHU B MPEIMETHOMN 00JIaCTH NpU pelIeHUN
npo¢ecCHOHANBHBIX 3a]1a4

1. PaboTa Ha yueOHBIX 3aHATHSX.
2. CamocrosTenbHas padora.

5.2. Onucanue moka3artesjieii 1 KpUTepHeB OLEHMBAHHMS KOMIETEHIMH HA Pa3jIM4YHBIX JTamax Mux
(popmupoBanus, onucaHue MKAJ OLeHUBAHUA
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Onenun | Yposenp | Otan Onucanue rnokasareneu Kpurepun [Ixana
BaeMbl | chopmupo | hopMHpOBaHU OIICHUBAHMs | OLICHWBAHU
e BAaHHOCTH | 5 a1
KOMIIET
CHIINU
YK-1 IToporoBer | 1. Paborana | 3HaTh: Jomaiinee [Ixana
7 y4eOHBIX *COBPEMEHHbBIE TEOPUHU U METO/IbI B 3aJlaHue OLICHUBAHU
3aHATUSX. o0sacTi TeopuH PyHKINH KOHTpOJIbHASL | 5
2. CaMocTosi- | JEMCTBUTEIBHOIO IEPEMEHHOIO; pabota JIOMAIIHETO
TeJIbHAs *3Hau€HHE U MECTO JUCLUIUINHBI B KonnokBuym | 3aganus
paborTa. o0Iiei kapTuHEe MUpA. [xana
VYMmers: OLIEHUBaHU
*SICHO M JIOTUYHO U3JIaraThb o
II0JTyYeHHbIe 0a30BbIC 3HAHUS; KOHTPOJIbH
*JIEMOHCTPUPOBATh TOHUMAaHUE oii paboThI
o01elt CTPYKTYphl JUCLUIUIMHBI U [Mkana
B3alMOCBSI3U C IPYTUMHU OLICHUBAHU
JTUCLUIUIMHAMU s
* peliarth 3aJ1a4u, CBA3aHHbIE C KOJJIOKBUY
IIPEIMETHOM 00JaCThIO, C yUeTOM Ma
COBPEMEHHBIX JOCTH)KEHUN HAYyKH;
*[IPUMEHATh UH()OPMAILIMOHHO-
KOMMYHMKAIIUOHHbIE TEXHOJIOTUH JIJIS
3¢ (HEeKTUBHOTO pelIeHUs] HAyYHbBIX U
MPUKJIaJHBIX 33]a4, CBA3aHHbIX C
IPEIMETHOM 00JaCThIO.
[MponBuny | 1. Paborana | 3Hath: Jomainee [kana
TBIN y4eOHBIX *COBPEMEHHBIE TEOPUHU U METOJIBI B 3aJjaHue OLIEHUBaHH
3aHATHUSAX. o0iacTu Teopuu QyHKIUH KOHTpOJIBHASL | 5
2. CaMocTOsi- | JEMCTBUTEIBHOIO IEPEMEHHOTIO; pabota JIOMaIIHETO
TeJbHas *3HAYEHHUE U MECTO JAUCLUIIINHBI B KonnokBuym | 3ananus
pabora. o01eit KapTUHEe MUpa. [Txama
YMers: OLICHUBAaHHU
*SICHO U JIOTUYHO M3J1araTh o
MOJIy4eHHbIe 0a30BbI€ 3HAHUS, KOHTPOJIbH
*JIEMOHCTPUPOBATh TOHUMAaHUE ol paboThI
o011el CTPYKTYpbl IUCHHUIIIINHBI U [Ixana
B3aUMOCBSI3H C APYTUMHU OLIEHUBaHH
JTUCIUILITMHAMUI s
* pelarhb 3aJa4u, CBSI3aHHbIE C KOJIJIOKBHY
MPeAMETHON 001aCThIO, C Y4ETOM Ma

COBPEMEHHBIX JIOCTUKEHUI HayKH;
*IIPUMEHATH HH()OPMAITMOHHO-
KOMMYHHUKAIIMOHHBIE TEXHOJIOTUU IS
3¢ (HEeKTUBHOTO peleHus] HayYHbIX U
MIPUKIIAJHBIX 337124, CBA3aHHBIX C
MIpeIMETHOM 00J1aCThIO.

Bnagers:

*CIIOCOOHOCTBIO K JIOTHYECKOMY
paccyxIeHHuIo;

* OCHOBHBIMH METOJIAaMH PEIICHUS
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3a1a4, copMyIMpOBaHHBIMH B
paMKax npeaMETHBIX 0bacTei.

I1K-1

[Toporoser | 1. Paborana | 3Harb: Jomainee [xana
i y4eOHBIX *COBPEMEHHBIE TEOPUHU U METOBI B 3aJjaHue OLIEHUBaHU
3aHATUSIX. 00acTi Teopuu PYHKIIUH KOHTpPOJIbHASL | 4
2. CamocTOsi- | IEHCTBUTENBHOIO IEPEMEHHOIO; pabota JIOMAIIIHEr o
TEJbHAs *3HAYEHHUE U MECTO AUCLUIIIIMHBI B KonnokBuym | 3amanus
pabora. oO1elt KapTUHE MHpA. [Mxama
YMers: OLICHUBAaHHU
*SICHO U JIOTUYHO M3JIaraTh
I10JIy4€HHbIE 0a30BbIE 3HAHUS, KOHTPOJIbH
*IEMOHCTPUPOBATh IOHUMaHHE ol paboThI
o01Ieli CTPYKTYPBI JUCUUTUIMHBI U [MIxana
B3aUMOCBSI3U C APYTUMHU OLIEHUBaHU
JUCLUILIMHAMU o
* pelarthb 3aJa4u, CBSI3aHHbIE C KOJIJIOKBUY
IIPeIMETHOM 00J1aCThIO, C YUETOM Ma
COBPEMEHHBIX JIOCTHKEHUI HayKH;
*[IPUMEHATh UH()OPMAIIMOHHO-
KOMMYHMKAIIUOHHbIE TEXHOJIOTUH JIJIS
3¢ (HEeKTUBHOTO pelIeHUs] HAyYHbBIX U
MPUKJIAIHBIX 33]a4, CBA3aHHbIX C
IPEIMETHOM 00J1aCThIO.
[Iponsuny | 1. PaGora Ha 3HaTh: Jlomarraee IITkana
THIN y4eOHBIX *COBPEMEHHbBIE TEOPUHU U METO/IbI B 3aJlaHue OLICHUBAHU
3aHATUSX. o0acTi Teopuu PyHKIUH KOHTpOJIbHASL | 5
2. CamocTosi- | JEMCTBUTEIBHOIO IEPEMEHHOIO; pabota JIOMAILIHET O
TeJIbHAs *3Hau€HHE U MECTO JUCLUIUINHBI B KonnokBuym | 3aganus
pabora. oO1et kKapTUHE MUpa. [lIxana
YMers: OLIEHUBaHH
*SICHO M JIOTUYHO U3JIaraTh s
MOJTyYeHHbIe 0a30BbIe 3HAHUS; KOHTPOJIbH
*JIEMOHCTPUPOBATh TOHUMAaHUE oii paboThI
o01elt CTPYKTYphl JUCIUILUIMHBI U [Txama
B3aMMOCBSI3H C IPYTUMH OLICHUBAaHU
JTUCIHUILITMHAMU s
* pemarh 3a/1a4M, CBI3aHHbIE C KOJUIOKBHY
MIpeIMETHOM 00J1aCThIO, C YUETOM Ma

COBPEMEHHBIX JIOCTUKEHUI HayKH;
*IIPUMEHATH HH()OPMAITIOHHO-
KOMMYHHUKAIIMOHHBIE TEXHOJIOTUU IS
3¢ (HEeKTUBHOTO pelIeHus] HaydHbIX U
MIPUKIIAJHBIX 337124, CBA3aHHBIX C
MpeIMETHOM 00JIaCThIO.

Bnagers:

*CIIOCOOHOCTBIO K JIOTHYECKOMY
paccyxIeHHIO;

* OCHOBHBIMH METOJIAMH PEIICHHSI
3aja4, copMyIMpOBaHHBIMH B
pamMKax MpeaMeTHBIX 00JIacTei.

HIxkana oneHUBAHNUA JOMAIIHEro 3aJaHus
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Onenka Kputepun onenkn

Omnenka  "ortomuHo"  (8-10 | pemeHne Bcex Tpex MPUMEPOB U3 MPHUBEACHHBIX 3aIaHUA WIIN PEIICHUE

0aJIoB) JIBYX TPUMEpPOB W3 TPHUBEACHHBIX 3aJaHUi, HO TPH YCIOBUHU
MPEIOCTABJICHUS] YEPHOBUKOB HE TIOJYYHUBIICTOCS 33 JaHHS

Onenka "xopomo" (5-7 | peuieHne ABYX NPUMEPOB U3 IPUBEACHHBIX 3aJJaHUI

OaJIIOB)

Onenka "yIOBJIETBOPUTEIBHO" | PELLIEHUE OJJHOTO IIPUMEPA U3 IPUBEIECHHBIX 3aJaHUI
(mo 4 GamnoB)

IIkana oneHnBaHusl KOJJIOKBUYMA

Ouenka Kputepumn onenku
Onenka "oramyHo"  (16-20 | 4YeTKWI U JJOTMYHBIN OTBET HA MOCTABJICHHBIM BOTIPOC IO JICKIIUOHHOMY
0amioB) Matepuany. CTyeHT 0e30mnO0YHO, CAMOCTOSTEIILHO pellaeT 3a1aun
WJIH JIOKA3bIBAET TEOPEMBI
Ouenka "xopoio" (6-15 | oTBeT Ha BOMPOC MO JICKIIMOHHOMY MaTepuaily, B KOTOPOM CTYyJIEHT
0aJIoB) JONyCKaeT «He IpyObie» omuOku. CTyAeHT pelaer 3ajadd WM

JOKa3bIBACT TCOPEMbBI U HEOOJBIIINMU IIOJCKa3KaMu

Onenka "ynOBIETBOPUTEIBHO" | OTBET HA BOIPOC IO JIEKLIHOHHOMY MaTepuany, B KOTOPOM CTYIEHT
(mo 6 GamioB) JomyckaeT — «rpyObie» omubOku. CTymeHT — pemraer 3aJadyd  WUiu
JIOKa3bIBACT TEOPEMBI, HO C 3HAYUTEIILHBIMH MTOCKa3KaMH

IIIkajia oeHUBAHUSA KOHTPOJIbHOH padoThl

Ouenka Kpurepum oneHku

Onenka "ormmuno"  (31-40 | pemeHue BceX MPUMEPOB U3 MPUBEICHHBIX 3aJaHUN
OaJIIOB)

Onenka  "xopomo"  (21-30 | pemeHue 4eTbIpex MPUMEPOB U3 MPUBEACHHBIX 3aIaHHUH
OaJITIOB)

Onenka "ynOBJIETBOPUTEIBHO" | pEIlIEHUE IBYX IPUMEPOB U3 MPUBEACHHBIX 3aJaHUI
(o 20 GanoB)

5.3. TunoBble KOHTPOJIbHbIE 3aJaHUSI WJIH HHbIE MaTepUabl, HeO0X0AUMBIE /sl OLEHKU 3HAHMIA,
yYMeHMii, HABBIKOB M (MJIM) ONBITA JAeSITeIbHOCTH, XapaKTepU3YIOIHUX 3Tanbl (GOopMHUPOBAHMSA
KOMIIeTeHIUI1 B Mpolecce 0CBOeHNs 00pa30oBaTe/IbHOI NPOrpaMMblI

IIpuMepbI JOMAIIHEr0 3aJaHUs

1. JlokasaTh paBeHCTBO: (AU B)\C =(A\C)U(B\C) .
2. Cymecrayer mn pynxmus T € C([a,b]) : [a,b] — [0,11]U[20,21]?

8.0.C.
3. YCTaHOBUTH B.0.C. MEX]Y 3aMKHYTBIM €IMHUYHBIM KPYroM ¢ 10 BBIKOJOTHIMU TOUYKAMHU M OTKPBITHIM

CANHUYIHBIM KPYTI'OM C 5 BBIKOJIOTBIMHM TOUKaMHU.

IIpuMepHbIe 3a7aHUA K KOHTPOJILHOM pOooTe

1. Mycers E :{(X, y)e (J N1, 2])X(J N1, 2])} — R?,J - uppaumonanshsie uncna, J = R
Haiitu FrE, E, E/intE,FrCE, CE,intCE,(CE)’, ecu CE=S\E, S=[-12]x[-1,2].

2. HaiiTu B KaHTOPOBOM MHOXECTBE KaKyloO-THOO TOYKY BTOPOTO pOJA, 3aKIIOYCHHYIO MEXITY
necsituuHbIMH apoosimu: 0.001 u 0.025.

3. Jlokasarh, 4T0 O0OBEIUHEHNE KOHEYHOI'O YKCIa TMOMapHO HE TMEePECEKAIOIIUXCS MHOKECTB MOIIHOCTH
N ; mmMeeT MomHOCTH N ;.

15



IIpumepHbIe BONPOCHI KOLJIOKBHYMAa (IHCbMEHHBIH KOJIOKBUYM Ha S - 10 MuHyT)

1) Jate onpeneneHue AU B.
1
2) Jlatb onpeieieHne OKPeCTHOCTH Touku X, €R ™.

3) datb onpeneneHue U A, . 4) lath onpesiesnienre CYUETHOTO MHOKECTBA, TIPUMEPBI.
ael

5) JlaTh onpeaenenue ﬂ A, .
ael
6) JlaTh onpeenieHre COBEPIICHHOTO MHOXKECTBA, TPHUMEPHI.
7) dats onpenencane A\B.
8) latb omnpezenenne rpaHUIbl MHOXKECTBA, TPUMEDPHI.
9) JlaTh onpeieneHre 3aMKHYTOTO MHOKECTBA, IPUMEPHI.
10) date onpenenenune INt E , npumepsr Mmuoxkects E ¢ ykazanuem INtE .
11) lath omnpesesieHre HECUETHOTO MHOXECTBA, MPUMEPHI.
12) lath onpenesieHue OTKPhITOrO MHOXKECTBA, IPUMEPHI
13) late onpenenenre M~N (3KkBUBaI€HTHOCTb ), IPUMEPBHI.
14) late onpeesieHue rpaHUIHOM TOYKKM MHOXKecTBa E, mpumepsr.

15) Jlats onpeneneane M =N (uto 310 3HAUNT?), MPHMEPBL.
16) Jlath omnpezenenre U30JIMPOBAHHON TOUYKH MHOXECTBa E, mpumepsl.

17) Hats onpeneneane M > N (uro 310 3H2uNT?), MpuMepsI.

18) [ath onpeneneHue mpenenbHOl TOYKH MHOXKeCTBa E, mpumepsr.

19) Kakum MHOXECTBOM JIOJKHO OBITh O0BEAMHEHNE KOHEYHOTO YHCIa 3aMKHYTBHIX MHOXKECTB?
Jlaiite onpeneneHne 3aMKHYTOTO MHOKECTBA.

20) JlaTe onpeneneHue BHYTPEHHEH TOUKH MHOeCTBa E , mpumepsl.

21) dath onpeneneHue 3aMbIKaHUsI MHOKECTBA, IPUMEPHI.

22) OTKpBITOE MHOKECTBO Ha MPSIMOM (€ro CTpyKTypa ?).

23) JlaTb onpeneneHnue METPUUECKOTO TPOCTPAHCTBA, IPUMEPBHI.

24) MHOXecTBO MOIHOCTH N ; (4TO 3TO 3HAYUT?), IPHMEPBI

25) MHOKeCTBO MOITHOCTH X, (YTO 3TO 3HAYUT?).

26) Kakum JOIKHO OBITH MHOXKECTBO (OTKPBITHIM MJIM 3AMKHYTBIM),
ABJISIIOIIEECs] 00bEeJMHEHNEM JIF000H COBOKYITHOCTH OTKPBITBIX MHOXecTB? JlaliTe onpezencHue
OTKPBITOI'O MHOKECTBA.

27) Chopmynupyiite Teopemy Kanropa-bepumireiina.

28) Kak onpenensiercs nmpocrpancteo C([@,b]) 2

29) Yto Takoe NOIHOE METpHUECKOE MPOocTpaHCcTBO ? [Tpumepsr.

30) Haiite ompeaeneHne OKpecTHOCTH Toukn X, € R 4,

31) Jlaiite onpenenenne okpectaoctu Toukn X, € C([a,b]).

32) Kakoe muoxecteo E C R 2 HasbiBaeTCs BCroy mioTHEIM (B R 2 )?

33) Muoxectso E R ! nassisaercs nurme e mornsiv, ecin ... (mpogomxkute dpasy).

34) Kakoit Buja cxomumocTu mopoxkpaer Merpuka B mpoctpanctse C([@,b])?  Jlaiite

ompezeseHue 3Toi cxoauMocTH (B TepMuHax & u N).
35) FrE (naiire onpenenenue), npumepsl MoXkecTB E ¢ ykasannem FrE.
36) Uto Takoe cXOAAMIascs MOCIEN0BATENLHOCTh B METPUYECKOM POCTPAHCTBE?
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37) CuetHOE 00BEAMHEHUE OTKPBHITHIX MHOKECTB - KAKHM JOJKHO OBITH 3TO MHOXKecTBO? JlaliTe
onpeieJIeHue OTKPBITOTO MHOXKECTBA.

IIpumepHbIe BONPOCHI K 3a4eTy € OLEHKOI.

8 cemecTp
1. Tlonsatue MHOXecTBa. Onepauu HaJl MHOKECTBAMH.
2. DKkBHUBaJEHTHbIC MHOXecTBa. Onpenenenue. [Iprumepsl SKBUBaJICHTHBIX MHOXECTB. Teopema O TOM,
9TO BCAKOE OECKOHEYHOE MHOXKECTBO SKBUBAICHTHO CBOEMY UCTHHHOMY TTOJIMHOKECTBY.
3. Cuerneie MHOXkecTBa. Onpenenenue. IIpumepbl. C4eTHOCTh MHOMKECTBA PALlMOHAIBHBIX YHCEII.
CBOMCTBA CUCTHBIX MHOXKCCTB.
4. Cuernsie MHOXecTBa. OnpeneneHue. J[oka3areabCTBO CUETHOCTH MHOXECTBA BCEX MHOTOWICHOB C
HEJIBIMUA KO3 PHUIIMEHTaAMU 1 MHOKECTBA ANreOpanyecKuX YUCe.
5. Hecuernbie MHOXecTBa. Onpenenenue. TeopeMa 0 HECUETHOCTH MHOKeCTBa To4yek cermenta [0,1].
CymiecTBOBaHME UPPALMOHATBHBIX U TPAHCIICHACHTHBIX YHCEIL.
6. IlonsTue MomHOCTH MHOXKeCTBA. CpaBHEHHE MOITHOCTEH. AKCHOMa BhIOOpA.
7. lloHsiTME MOIIHOCTH MHOXKECTBa. Teopema O MOIIHOCTH MHOXECTBA BCEX MOJMHOXKECTB JaHHOTO
MHOKECTBA.

8. [ToHATHE MOLIHOCTH MHOXeECTBAa. TeopeMa O MOIIHOCTH MHOMKECTBA BCEX ITOAMHOMKECTB
HaTypaibHOro psna. Teopema Kanropa - bepuinreiina (6/1) u ee ciencrue ( ¢ 40Ka3aTeNIbCTBOM ).
9. MHoxecTBa TOYEK B N-mepHOM €BKJIMJI0BOM IIPOCTPAHCTBE

10. CkanspHoe Ipou3BeIeHUE BEKTOPOB B JINHEHHOM IIPOCTPAHCTBE.

11. Merpuueckue npoctpancTBa. OmnpezneneHue METpUKH. AKCHOMBI MeTpuKU. CBOMCTBa METPUKH.
Onpenenenrne METPUYECKOTO MPOCTPAHCTBA.

12. HopmupoBanHsbie ipocTpancTBa. Onpenenenne HopMbl. @yHJaMeHTaIbHbIE I10CIE0BATEIbHOCTH.

o o 1
13. KpI/ITCpI/II/I Komm CXOAUMMOCTH 4YHUCJIOBOM IIOCIICOOBATCIBHOCTH B R . IlonsTHEe mMOIHOTO

N
npoctpanctsa. [Tonora R ™ . [puMepbl HEMOMHBIX MPOCTPAaHCTB. BaHaXOBbI IPOCTPAHCTBA.

14. HepaBeHnctBo Komm-bynsikosckoro-11IBapua.
15. OtkpeiTbie U 3aMKHYThle MHOXecTBa. (Knmaccuduxaiuss Touek M MHOXECTB MO PAaCIOJIOKEHUIO
TOYEK.)
16. CBoiicTBa 3aMKHYTBIX MHOECTB.
17. KaHTOpOBO COBEPLIEHHOE MHOKECTBO.
18. HenpepbIBHBIE 0TOOpakE€HUSI METPUUYECKUX MPOCTPAHCTB.
19. [IpyHIMT C)KUMAIOIIUX OTOOpaKeHUi.

9 cemecTp
1.  Omnpenenenne METPUUYECKUX, €BKIMIOBBIX 1 HOPMHUPOBAHHBIX NPOCTpaHCTB. IIpuMepsl yka3aHHBIX
npoctpaHcTB. [ToHbIe U HENOHBIE METpUUYECKUE IPOCTpaHcTBa. [Ipumepsl yka3aHHBIX POCTPAHCTB.
2. BHyTpeHHHE TOUKM M OTKpBITbIE MHOecTBa. Omnpenenenus. IIpumepsl. CBOHCTBAa OTKPBITBIX
MHO>KECTB.
3. IlpenenbHble Touku. M3onupoBaHHbIe TOUKH. [ paHUYHBIE TOUKH. 3aMbIKAHUE MHOKECTBA. 3AMKHYThIE
MHOXkecTBa. CoBepuieHHbIe MHOXKeCTBA. Onpenenenus. [Ipumepsr.
4. 3amMblkaHuE, 3aMKHYTbIE MHOXKECTBA. CBOMCTBA 3aMKHYTBIX MHOXECTB.
5. CrpoeHue OTKpPBITBIX M 3aMKHYTBIX MHOXECTB Ha mpsmoil (6/m). KanTopoBo coBepiieHHOE
MHO’KECTBO.
6. Onepanyy HajJ KOMIUJIEKCHBIMU YHCIIAaMHU KakK HaJl CBOOOJHBIMH BEKTOpPaMH (CJIOKEHHE U YMHOXKEHHE
Ha YMCIO). YMHOXKEHHE U JIeJIeHHE KOMIUIEKCHBIX 4Huceld. Moayab W apryMeHT KOMIUIEKCHBIX YHCEIL.
HepasenctBa ¢ Mmogyinem.
7. Iloka3zarenbHas ¢popma KOMIUIEKCHBIX yucen. @opmynsl Ditnepa. [lokazatensHas QyHkus. TeopeMsl
CJIOKEHHUS JUIsI TOKa3aTeabHOU (QYHKIUY, ISl CHHYCa U KOCHUHYCA.
8. ®opmynsl MyaBpa: nepBasi U BTOpas.

9. MHoxecTBa, KpUBble U 00JacTH. 3aJaHME KPUBBIX B MapameTpuyeckoil ¢opme. OIHOCBSI3HbIE U
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MHOT'OCBSI3HbIE 00J1aCTH.

10. Jlorapudmuueckast pynkuus. Paznuunsie popmbl BBereHus Jorapudmudeckoit Gpynkmuu. O6paTHbIE
TPUTOHOMETpHUYEcKHe (QYHKIIUU U UX CBOMCTBA.

11. Honstusa quddepeHunpyeMOCTH U aHATUTHYHOCTH.

12. DnemeHTapHble PYHKIIMK U UX CBOMCTBA.

13. Tlonstue wHTerpaga B KOMIUIEKCHOW ruiockoctu. CBoicTBa umHTerpana. MurerpanbHas Teopema
Komm: 1151 oqHOCBSI3HOM 0071aCTH, 1J11 MHOTOCBSI3HOM 00J1aCcTH.

14. UnrerpanbsHast popmyna Kormm.

15. Teopema Teitnopa.

16. Teopema Jlopana.

17. OcoOble TOUKH aHATUTHIECKOW (PYHKITUH.

5.4. MeToanueckne MaTepuaJibl, ONpeaessiionye nNpoueaypbl OHeHUBaAHUS 3HAHUIN, YMEHU,
HABBIKOB M (MJIM) ONBITA AeSITeILHOCTH, XaAPAKTEPU3YIOIINX 3Tanbl opMHUPOBaAHUS KOMIIETEHIIHUIA.

Wrorosast orieHKa 3HaHUN, YMEHHUH, CIOCOOOB JIEATEILHOCTH CTY/IEHTOB MO U3y4aeMOn

mucnuruinae cocrasisier 100 0ayuioB

MakcuManbHOE KOJMYECTBO 0OauioB, KOTOPOE MOKHO HaOpaTh 3a TeKymud KOHTpoiab — [0
6aoB.

3a OTBETHI HA KOJUIOKBUYME O0YyUaIOIIUICS MOXKET Ha0paTh MAaKCUMAaJIbHO 25 OaJlIoB.

3a BBINOJIHEHNE TEKYIIETO KOHTPOJIS 00yJarOIIUIICS MOKET Ha0paTh MaKCUMAJIBHO 25 0auioB.

3a BBIOJIHEHUS! KOHTPOJILHOM paboThl 00y4aromuiics MoxkeT HabpaTh MakcumanbHo 20 6aios.

MakcumanbHasi cymma OajlJIoB, KOTOpPbhIE OOy4arolmuiics MOXET HaOpaTh HpH claye 3adera C
OILIEHKOM, cocTaBysieT 30 0ajIoB.

Jnst cpaum 3ayeta € OIEHKOW HEOOXOJUMO BBINOJHUTH BCE 3aJIaHUsl TEKYIIETO KOHTPOJIA.
3HaUMMBIM MOMEHTOM SIBJISIETCSI TIOKa3aTeslb M3yYeHUs MaTepuaia JICKIUl U BHINOJHEHHE 3aJaHHi B
yKkazaHHble cpoku. Ha 3auer ¢ OIEHKONW  BBIHOCUTCS MAaTepHas, H3JaraéMblii B JICKIUAX U
paccMaTpuBaeMblif Ha TPAKTHUECKUX 3aHATHUSX.

Ikana oueHUBaHUS 3a4eTa C OLEHKOI

banel Kputepun orieHuBaHUs

0-5 C rpyObIMu OLIMOKaMH M3J1araeT TEOPETUUECKHUI MaTepuall, He BIaJeeT MOHATHIMH U
TEPMUHOJIOTHEN, HE OTBEYAET Ha BOIMPOCHI

6-11 JleMOoHCTpHpYyeT YaCTUYHOE BOCIIPOU3BEIEHNE N3yuyeHHOT0. OOBSICHSET OT/AETIbHBIE
NOJIOXKEHUs YCBOEHHOM Teopuu. He oTBeuaeT Ha OOJIBIIMHCTBO BOIPOCOB
12-21 W3naraer TeopeTuuecKuil MaTepua, BIaJeeT NOHITHIMHU U TEPMUHOJIOTHEN, CIOCOOEH

K 0000IIEHUIO U3JI0)KEHHOU TEOPUH, BUIUT CBA3b TEOPHH C MPAKTUKON, yMeeT
NPUMEHUTH €€ B MPOCTEHUIINX CIydasiX.

22-27 YeTKo ¥ JIOTMYHO M3JIaraeT TEOPETHUECKUI MaTepral, CBOOOIHO BIaACET MOHATUIMH U
TEPMHUHOJIOTHEH, CIIOCOOCH K 0000IICHUIO U3JI0)KEHHOW TEOPHUHU, XOPOIIIO BUINUT CBSI3b
TEOPHH C TIPAKTHKOH, yMEET MPUMEHHUTH €.

OTtBeuaeT Ha OOJILIITMHCTBO BOIIPOCOB

28-30 YeTKo U JIOTHYHO M3JIaraeT TeOPETHUSCKUN MaTeprai, CBOOOHO BIa/IeeT OHITHIMH U
TEPMHUHOJIOTHEH, CIIOCOOCH K 0000IICHUIO U3JI0)KEHHOW TEOPHUHU, XOPOIIIO BUIUT CBSI3b
TEOPHH C TIPAKTUKOM, yMEET IPUMEHUTH €€ .

OTBeuaeT Ha BCE BOMPOCHI, JIEMOHCTPUPYS OCO3HAHHOCTh YCBOSHHBIX TEOPETUYCCKUX
3HAHUH, TPOSIBIISAS CIOCOOHOCTH K CAMOCTOSITEILHBIM BBIBOJIAM H T.II.

18



Hrorosas mkajia oleHNBaHUs Pe3yJbTaTOB OCBOEHHS TUCIUILINHBI
WroroBasi omeHKa MO AMCHMIUIMHE (OPMHPYETCS M3 CyMMbI OajlIOB IO pe3yibTaTaM
TEKYIIero KOHTPOJII M MPOMEXKYTOUYHOW aTTeCTallMd M BBICTABISACTCS B COOTBETCTBUH C
MIPUBEJICHHON HUXeE TaOIHUIICH.

OueHka no nATHOANIBLHOM cHCTEMe OueHka no cro0a/UIbHOI cUCTEMeE
5 OTJIMYHO 81-100
4 XOPOoI1110 61-80
3 Y/10BJIETBOPHTEIbHO 41-60
2 HEY10BJIETBOPUTEJILHO 0-40

6. YYEBHO-METOJNYECKOE U PECYPCHOE OBECIIEYHEHUE JUCHUIIJIMHBI
6.1.0cHoBHas JquTEpaTYypa

1.bepmant, A. @. KpaTtkuii Kypc MareMaTHuecKoro ananusa : ydeOHoe mocodue / A. @. bepmanr, U. T.
ApamanoBuu. — 16-e uzn. — Cankr-IlerepOypr : Jlanb, 2022. — 736 c. — TekcT : AIeKTPOHHBIN . —
URL.: https://e.lanbook.com/book/210707

2. Jlanmurep, B. A. Teopust GyHKIHMi 1eHCTBUTEIBHOTO MEPEMEHHOTO : YYCOHUK U MPAKTUKYM IS BY30B /
B. A. Jamuarep, C. . CumonxkeHKOB. — 2-¢ u3l. — Mocksa : FOpaiir, 2023. — 242 c. — Tekcr :
anektponHsiii. — URL: https://urait.ru/bcode/513288

3.Iunaues, B. C. Beicias MmaTemMaTuka : yaeOHOe ocoOue i By30B. — 8-¢ uzn. — Mocksa : FOpaiir,
2023. — 447 c. — Tekcr : anexkrponnbiii. — URL.: https://urait.ru/bcode/510530

6.2 JlomostHMTEIbHAS JIMTEPaTypa

1. Apecros, B. B. Beenenue B Teoputo GyHKIUN NEHCTBUTEIHHOTO MEPEMEHHOTO: MEpa M MHTETpal
Jlebera na mpsmoit : ydueOHoe mocobue / B. B. Apecros, II. }O. I'mazpipuna. — ExatepunOypr :
NznarenbctBo Ypanmbckoro yaumBepcutera, 2018. — 209 c.— Teker : snekrponnsni. — URL:
https://www.iprbookshop.ru/106351.html

2. brixona, O. H. Teopust pyHKINI TEHCTBUTENHHOTO ITepeMeHHOT0 : yaeOHoe ocodue / O. H. brikoBa,
C. 0. Konarun, b. H. Kykymxkun. - Mocksa : KYPC, 2019. - 196 c. - Tekct : anektpoHHsid. - URL:
https://znanium.com/catalog/product/1027407

3. Wnbun, B. A. Maremarnueckuif aHanu3 B 2 4. : ydyeOHMK Juid By3oB / B. A. Umbun, B. A.
CanoBununii, b. X. CennoB. — 4-e u3a. — Mocksa : FOpaiit, 2023. — Tekct : anektponnsbiit . — URL:

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

4. Cwmonun, 1O. H. Benenue B Teoputo QyHKIMHA neiicTBUTENBHON NepeMeHHON : y4eO. mocolwue. -
MockBa : @JIMHTA, 2017. - 516 c. - Texcr : osnexktponHeli. - URL
https://www.studentlibrary.ru/book/ISBN9785976514836.htm

6.3.Pecypcsl HHPOPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTH « AHTepHeT»
http://egworld.ipmnet.ru/indexr.htm, http://www.ph4s.ru/books mat.html,
http://www.dmvn.mexmat.net/.

7. METOJNYECKHUE YKA3AHUS 11O OCBOEHUIO JUCHUII/IMHBI
1. Metoauueckne peKOMEH AU 10 TIOITOTOBKE K MTPAKTUYECKUM 3aHATHSIM.
2. Meroanueckrue peKOMEHIAINH 110 OPTaHU3AIMHA CAMOCTOSTEIbHON padOThI MO AUCHIUTIIIHAM.

19


https://e.lanbook.com/book/210707
https://urait.ru/bcode/513288
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/

8. ”TH®OPMAIIMOHHBIE TEXHOJIOTUH U151 OCYLECTBJIEHUS
OBPA3OBATEJIBHOI'O ITPOLHECCA IO JMCIIUITJIMHE

JInneH3noHHoe MporpaMMHoe odecrevyeHue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

NudopmaninoHHbie CIPABOYHbIE CUCTEMBbI:
Cucrema 'APAHT
Cucrema «KoncynbrantlLimroc»

[IpodeccuonanpHbie Oa3bl JAHHBIX
fgosvo.ru — IMTopran PenepanbHBIX TOCYAAPCTBEHHBIX 00pa30BaATENBLHBIX CTAHIAPTOB BEICIIIETO
o0Opa3oBaHus
pravo.gov.ru - ObunuanasHeIH HHTEPHET-IIOPTAI IIPAaBOBOH HH(GOPMAIIUMU
www.edu.ru — ®eaepanbHbiii mopTai Poccuiickoe oOpa3oBaHue

CBOOOIHO pacmpocTpaHsieMoe MporpaMMHOE obOecrieyeHre, B TOM YHCIE OTEYECTBEHHOTO
IIPOU3BOJCTBA

OMC IIneep (s Bocripou3BeAeHHs DIEKTPOHHBIX Y4eOHbIX Moyneit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JJUCHHUIIJIMHBI

MatepraiabHO-TEXHUUYECKOE 00eCIIeUeHHE TUCIIUIUINHBI BKIIOYAET B ce0s:

- ydyeOHblE ayAMTOPUHU A NpPOBEIEHUs Y4YeOHBIX 3aHATUN, OCHAIlEHHbIE O0OpYAOBAaHHEM U
TEXHUYECKUMH  CpEACTBAMU  OOyUYCHHUS: yaeOHOM  MeOenbro, JOCKOH, JIEMOHCTPAIMOHHBIM
000pyI0BaHUEM, IEPCOHATBHBIMU KOMIIBIOTEPAMH, IPOEKTOPOM;

- TOMEIIEHUs JUI1 CaMOCTOSITENIbHOM paboThl, OCHALICHHbIE KOMIIBIOTEPHON TEXHUKOM C
BO3MOKHOCTBIO MOJKIIOYeHHEM K ceTu «VHTepHeT» u oOecrnedyeHHueM JOCTylna K 3JIEKTPOHHOU
nH(pOopMaLMOHHO-00pa30BaTeNbHON cpesie.
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