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1. HIJIAHUPYEMBIE PE3YJIBTATBI OBYUEHUS
1.1. Hean u 32124 TUCHUTLTHHBI
Heabro AMCHUIIMHBI
]_IaHHBIﬁ KYpC CTaBUT cede OCJIbIO ITOKAa3aTh INPOUCXOKACHHUC W PA3BUTHUC TAKHX
(I)YH,IIaMeHTaJILHBIX MMOHITUM MaTeMaTHUKH Kak YuCJI0, MHOXKCCTBO, (1)YHKHI/I5{, a
TAKKC IIO3HAKOMHUTL CTYACHTOB C COBpCMeHHOﬁ TCOpHCﬁ MHOXCECTB, Teopﬂeﬁ MCPBI
N HUHTCTpPaAJIa, UI'palOIUX OIPOMHYIO POJIb B PA3JIMYHBIX 00JIaCTIX MaTEMATHKH.

3azlatm AUCHUIIJINHbI

3amaun  M3y4eHUS JAUCUUIUIMHBI 3aKIIOYAlOTCS B OBJAJEHUM OCHOBHBIMHU
HNOHATUAMHU TE€OpUU (YHKUUN AEUCTBUTEIBHOIO MEPEMEHHOI0. METObl U UAEU TEOPUU
¢GyHKIUI cocoOCTBOBAIM BO3HUKHOBEHUIO psiJla HOBBIX MAaTEMaTHUUECKUX TUCLUILINH
U, KpOME€ TOro, NMPOHMKJIM B Takue OOJACTH MaTeMaTHUKU KaK TOIOJIOTUS, TEOopus
BEPOSITHOCTEN, (YHKIMOHAJIBHBIA aHalIM3, TEOpHUs  AHATUTUYECKUX (DYyHKUUH,
BapHallMOHHOE HCYHUCIIeHne, TuddepeHaibable ypaBHEHUs, TeopeTndeckas Qpu3uka u
Ap.

VYrinyOndass ~ 3HaHMA,  NOJY4YEHHble B Kypcax  au(pdepeHIuanbHOro |
MHTErPAIbHOTO HMCYMCIICHUS, JAHHBIM KypC TMOJBOAUT €ro clyllaTenel K MepeaoBbIM
pyOexxaM COBpEMEHHOUN MaTeMaTUKH, TMO3BOJISIET B3IVIAHYTh Ha MaT€MaTWKy HE KakK Ha
cBoA (QopMyn M TeOpeM, a KakK Ha HENPEepbIBHO pPAa3BHUBAIOLIYIOCS HAYKY,
MCIIOJIB3YIOIIYIO TPYJl U TBOPYECTBO MHOTMX ITOKOJICHHM MaTeMaTHKOB - OT ApXumena
no A.H. Koamoroposga.

Takoi B3MIA Ha MaTEeMaTUKy KaK Ha TBOPYECTBO NPHU3BaH IIPUBJIEYD CTYACHTOB
K CAMOCTOSITEIbHBIM HaYYHBIM HCCIIEIOBAHUSM.

B pe3ynbTaTte n3ydyeHus IUCUUILIMHBI CTYAEHT JI0JKEH:

- HWmerp mpencraBieHue 00 OCHOBHBIX IOHATUSAX  TEOpUM  (PyHKUUH
JIEVUCTBUTEIILHOTO TIEPEMEHHOTO.

- 3HaTh ¥ YMETH JI0Ka3bIBaTh OCHOBHBIE TEOPEMBI Kypca.

- 3HaTh, YTO TAKO€ KOHEYHOE, CUETHOE M HECYETHOE MHOXKXECTBA. YMETh CTPOUTH
MPUMEPHI YKA3aHHBIX MHOKECTB.

- 3HaTh, 4YeMy PaBHbI MOIIHOCTH OCHOBHBIX MHOKECTB: MHOKECTBA PALHOHAIBHBIX
yycel, MHOKECTBA Touek orpeska [0,1], mpsmoii - R', minockoctn - R? u 1.1. YMeTsb
IOCTPOUTH MHOKECTBO, MOIIHOCTH KOTOPOT0 GOJIbIlE MOIIHOCTH 33 1aHHOTO MHOYKECTBA.

- YMeTh CTPOMTH OTKPHIThIE, 3aMKHYTBIE, COBEpILIEHHBIE MHOKECTBA HA MPSMOIl U
Ha MIocKocTU. IMeTh npejicTaBiieHue o hpakTanax.

- YMeTh OnepupoBaTh ¢ METPUUECKHMH, €BKJINIOBBIMU, HOPMUPOBAHBIMU
IPOCTPAHCTBAMH, B YACTHOCTH, 3HATh B3aUMOCBS3b ITUX IIPOCTPAHCTB U
YMETb IOCTPOUTH TI000€ U3 yKA3aHHBIX IPOCTPAHCTB. 3HAThH KJIaCCHUYECKUE
npoctpanctsa (R", C([a,b]), CL,([a,b]), I,, 1< p<w).

1.2. [lnanupyemble pe3yabTaThl 00y4eHHsI
B pe3ynbraTte ocBOeHUs JaHHOW JUCHUIUIUHBI Y 00ydaromuxcs GopMUpyroTcs
CIEAYIOIINE KOMIETEHIINHN:
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VYK-1. CnocoOeH ocyI1ecTBIATh NOUCK, KPUTUYECKUM aHaIu3 U CUHTE3 UH(OopMaLuH,
IPUMEHATh CUCTEMHBIN MOJXOA JUIsl pEIICHUs [TOCTABJICHHBIX 3a7a4
[1K-1. CnocobeH ocBanBaTh U HCIOIb30BATh TEOPETUUECKHUE 3HAHUS U TPAKTUUECKUE

YMEHHSI U HaBBIKU B IPEIMETHON 00JIaCTH MPH pEIIeHUH TPO(HEeCCHOHATBHBIX 3a7a4

2. MECTO JUCHUIIJINHBI B CTPYKTYPE
OBPA3OBATEJBHOUIIPOIPAMMBbBI

JlucuurinHa BXOJUT B 9aCTh, GOPMUPYEMYIO YUACTHHUKAMHU 00pa30BaTEIbHBIX OTHOIICHUN
broka 1 «/lucturuinHbl (MOIYIH)» U SBIISETCS 00s3aTEILHON IS U3YUCHHSL.

Hucrummaa « Teopust GyHKIUN ACHCTBUTEIHHOTO TIEPEMEHHOTOY» SIBIISIETCS COCTaBHBIM

QJICMCHTOM MATCMATHYCCKOI0 aIlmapara psaga JACHUIIIAH.

IMOJIYYCHHBIC TIIpU H3YYCHUU JHUCHHUIIIIMHBI

3HaHUS W YMEHUA,
«Teopus QyHKIMIA HEHCTBUTEIHHOTO

IICPCMCHHOI'0» MIUPOKO IPUMCHAIOTCA B TAKUX AUCHHUINIMHAX, KAK I'COMCTpPHUA, TCOPUU

BepOHTHOCTCﬁ, TCOPHUH (bYHKIII/Iﬁ KOMIIJICKCHOT'O IICPCMCHHOTI'O, O6BIKHOBGHHI)I€
muddepeHranbHble YypaBHEHUS.
3. OFBEM U COAEPXAHUE JUCIIUIIJIMHBI
3.1. O6neM TUCIHHUIIIHHBI
Iloka3arens oObeMa Kom-Bo Kom-Bo Komn-Bo
JUICITUATITMHBI 4acoB 4acoB 4acoB
Oo4YHas o4Hast OYHas
O0BeM TUCHUIUIMHEI B 4 4
3a4ETHBIX €IMHUIIAX
O0beM AUCHUIIMHEI B yacax 144 144 144
KonrakTtHas pabora: 72,4 40,4 16,4
Jlexunu 36 20
[TpakTryeckue 3aHATHS 36 20
KoHTakTHBIE Yacsl Ha 0,4 0,4 0,4
MIPOMEKYTOUHYIO
ATTECTAIHIO:
3adeT ¢ OLEHKOMN 0,4 0,4 0,4
CamocrodrenbHas paboTa 56 88 112
KonTpomb 15,6 15,6 15,6

dopma MpOMeKyTOYHOH aTTEeCTalluy ISl OYHON (DOPMBI: 3a4eT ¢ OLEHKOM B 7, 8 cemecTpax.
dopma MpoMexyTOUHOH aTTeCTalluy /ISl OYHO-3a04HOM: 3a4eT ¢ OLleHKoi B 8, 9 cemecTpax.
dopma MpoMexyTOYHON aTTeCTalluu JJIs 3a049HOI: 3a4eT ¢ oleHKoil B 8, 9 cemecTpax.

3.2. Copep:xkaHue QMCUUTIMHBI

HaumenoBaHue pa3jae/ioB
(TeM) M CHUNINHbI

Kou-Bo
4acoB
OuHo-
Ounass  BaouyHasn 3aounas
¢popma  popma (opma
o0yueHusi |[00ydyeHusi | 00yUYeHUA




Jleknuu

IIpakTnyeckune

Jlekuuu

IIpakTny
ecKHe

Jleknuu

IIpakTuy

eCKue

Paznen 1. Teopusi pyHKumii 1eliCTBUTEIbHOIO NIEPEMEHHOT0

Tema 1. O01ee BBegeHUE (KpaTKasi aHHOTALMS KYpca).
DJIEMEHTHI TEOPUU MHOXKECTB. BBeieHue (posb TEOpUU MHOXKECTB B
MaTeMaTuke). MHOXKeCTBO, MOJAMHOKECTBO, ITyCTOE MHOYKECTBO.
(O6o03HaveHus1, onpeiesieHus, mpuMepsl). Onepanuu 00beTUHEHUS |
nepeceueHust MHOXeCTB. Mx cBolicTtBa. Teopema o cBoiicTBax
orepannii OObeMHEHUS U IIepeceueHs] MHOKECTB. OrnpeneneHus
00BEAMHEHUS U TIEpeCceUeHUs] TI000M COBOKYITHOCTH MHOYKECTB
(MHOECTBO MHOKECTB) C UCII0JIb30BAHUEM KBAaHTOPOB. JlomoIHEHnE
MHO>kecTB. [IpuHiun aBorictBeHHOCTH. ONpeieneHrne pa3HoCTH,
NTOTIOTHEHUSI MHOXKECTB. J[0Ka3aTenbCTBO TEOPEMBI "TTPUHIIMIT
TBOMCTBEHHOCTH".

1

1

Tema 2. CueTHBIE M HeCUeTHbIE MHOKECTBA.

DOKBUBaJEHTHbIE  MHOXecTBa.  OmpezgeneHue  OTOOpa)KeHHS.
Ornpenenenne oroOpakeHuss  "Ha" (CIOPBEKLMH),  ONpPEACIICHUE
OTOOpaKCHHS "B"  (MHBEKIIUH), oTpe/elICHUE  B3aUMHO|
OJIHO3HAYHOTO OTOOpakeHus (Omekiuu). [lIoHATHE SKBUBAJICHTHOCTH
MHOKeCcTB. [Ipumeprl. CBoiicTBa TOHATHA SKBUBAJICHTHOCTH.
CuerHble  MHOxecTBa.  IIpumeprpl.  CueTHOCTh  MHOXKECTBQ|

palOHAJIbHBIX YHUCCII. Onpez[eneHI/Ie HECUCTHOI'O MHOXKXCCTBA.

Tema 3. CBOMCTBA CYETHBIX MHOMKECTB.

JloKka3bIBAIOTCS TEOpeMBl: 1) BCSKOE  HEMyCTO€ MOAMHOMXECTBO
CYETHOTO

MHO>KECTBA KOHEUHO WIIM CUETHO; 2) oO0bequHeHHe (CymMma) 0ok
KOHEYHON WJIM CYETHOW COBOKYIHOCTH CYCTHBIX MHOXECTB €CTh
CHOBa CYETHOE MHOXECTBO; 3) BCAKOE OECKOHEYHOE MHOMXKECTBO
MMEET CYETHOE MOJAMHOXKECTBO; 4) BCIKOE OECKOHEYHOE MHOMKECTBO
OPKBHUBAJICHTHO CBOEMY HCTUHHOMY TOIAMHOXECTBY. BBoasrcs
anreOpanvdeckue W TPaHCIEHJCHTHhIC 4Yucla. Jloka3pIBaeTcs, 4TO
MHO>KECTBO anreOpanueckux uucen - cueTHo. ChopMymaupoBaH psi
3a/1a4 JIsl CAMOCTOSITEIILHOTO PEIICHUS

Tema 4. HecueTHbIe MHOKECTBA.

Jloka3piBaeTcss TeopeMa O TOM, YTO MHOKECTBO JIEHCTBUTEIBHBIX
qHCce,

3akiaroueHHbIX Mexay 0 wm 1, HecuerHo. IlpuBomsTcs mnpumepsl
MHO’KECTB, dKBUBaNEHTHbIX [0,1]. AkueHTHpyeTcs BHHMaHUE Ha TO,
YTO JOKa3aHHas

TeopeMa SIBIISIETCA, TaK Ha3blBa€MOM, '"TEOPEMOM CyIECTBOBaHMS'"
(cymectBoBaHusl 00BEKTOB C "ruioxumu cBoiictBamu'"). Mcnomb3ys
TaHHYI0 TEOPEMY, JTOKa3bIBA€TCSl CYIIECTBOBAHUE HMPPALMOHAIBHBIX
yhcesl W TPaAHCIEHIEHTHBIX uyucen. Jlamee, JoKa3bpIBaeTcs, 4YTO
MHOXECTBO HMPpPALMOHATIBHBIX YHUCEN - HECYeTHO, M Oojiee TOro,
OKBUBaJIEHTHO oOTpe3ky [0,1].  AmnHamormdnas 3amada pemiaercs

OTHOCUTEIIbHO TPaHCIEHACHTHBIX uyucen (oOpamaercs o0coboe
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BHMMAaHHMC Ha MCTOAbI A0Ka3aTCJIbCTBA TaKHUX 33,[121‘-1). Pemaetcs
3ajjaya: J0Ka3aTh, YTO MHOXKECTBO BCEX IocienoBaTenbHoCcTe 13 0 1
1 osxBuBasienTHOo otpe3ky [0,1]. I[Ipu »sTOoM  TWOAPOOHO
paccMaTpuBaeTCs

npezcTaBieHue uncen u3 orpeska [0,1] B Buge JBOWYHON ITpoow.
ChopMynupoBaH psiji 3a7a4 A5l CAMOCTOSITEIbHOIO PEIIECHUSI.

Tema 5. MOIIHOCTH MHOKECTBA.

[lonsiTue  MomHOCTM  MHOXecTBa.  CpaBHEHHME  MOIIHOCTEH.
Ornpenenenus.

MoIlHOCTh  CUETHOTO  MHOXKecTBa.  MHOXKecTBa  MOIIHOCTHU
KOHTHMHYyMa. Akcroma BbiOopa (akcuoma C mnu akcuoma Llepmeno).
[Tapanokc banaxa-Tapckoro. IIpumepsl "u3BeCTHBIX" yTBEpKIACHU,
rzie "ucmonb3yerca akcuomMa BBIOOpa (B YAaCTHOCTH, IIpH
TOKa3aTeNbCTBE TEOPEMBI O TOM, YTO O0BbEIUHEHUE JTH000H KOHEUHOM
WJIM CYETHON COBOKYIHOCTH CUETHBIX MHO)KECTB €CTh CHOBA CUETHOE
MHOECTBO).

Vcropuyeckas cripaBka: aHTHHOMUU U IIapaJoOKChl, napagokc Paccena
(mapanokc ['oncera), Teopema I'enmenst o HEMmoIHOTE, aKCMOMAaTHKA
Teopun MHOXecTB (akcuomatuku Z, BG, ZF), runoreza Kanrtopa
(CH), pa6ora I1.Kosna 1963 r. (akcuomatuka ZF u akcuomsl C , CH]
U UX OTPULIAHUS).

Tema 6. MOIIHOCTHL MHOKECTBA BCeX MNOIMHOKECTB IAHHOIO
MHOKeCTBa.

JloKka3aTenbCcTBO TEOPEMBI O TOM, YTO MOILIHOCTh BCEX IOJAMHOKECTB
HEIyCTOr0 MHOXECTBAa OOJIbIIIE MOIIHOCTH HCXOJHOTO MHOXKECTBA.
[IpenBapuTeIbHO HPUBECTH JOKA3aTENbCTBO JSTONH TEOpeMbl JUIs
"KOHEYHOMEPHOro ciydas". AKIIEHTUpOBaTh BHUMAHUE CIIyIIaTesei]
Ha TO, YTO CYILECTBYET "HEOrpaHMUEHHAs IlIKaJla MOLIHOCTEN" .
Teopema 0 MOILITHOCTH BCEX MOAMHOXKECTB HATYPaJIbHOTO psja.

Tema 7. Teopema Kantopa-bepHiureiina.

Jloka3zarenscTBO TeopeMbl KaHTopa-bepHuireliHa m ee cineacTBus -
TEOpEMBl O IPOMEKYTOYHOM MHOXKecTBe. [Ipumepsl npuMeHEHHs
YKa3aHHBIX BBIIIC TCOPEM.

ChopMynupoBaH psizt 3a7a4 151 CAMOCTOSTEIBHOTO PEILICHHS.

Tema 8. MHoxecTtBa TO4ek B N-MepHOM eBKJIMI0BOM
MPOCTPAHCTBE.

MHOK€eCTBa TOUEK Ha TNIOCKOCTH U B TPEXMEPHOM MPOCTPAHCTBE.
HanmomuuTh: JexapToBa MNpsIMOYrojibHas CUCTeMa KOOpIHMHAT,
KOOpAMHAThl TOYKH TPEXMEPHOIO IPOCTPAHCTBA, PAAUYC-BEKTOP
TOYKH, OIEpallMH CJIOKEHUS BEKTOPOB U YMHOXEHHS Ha YHCIIO.
J[nmuHa BekTOpa.

CkanspHoe npousBesieHre BeKTOpoB. HarmoMHNTB, Kak onpenensercs
paccTOsTHUE Ha MPSIMOM, Ha MJIOCKOCTH, B TPEXMEPHOM MIPOCTPAHCTBE,
CIIeJIaTh ~ PUCYHKM. Hanmomuuts  onpeneneHwe  JMHEWHOTO
(BEKTOPHOT0) MHPOCTPAHCTBA. AKCHOMBI JIMHEHHOTO NPOCTPAaHCTBA.
[ IprMeppl TMHEWHBIX IPOCTPAHCTB.




Tema 9. CrkajsipHoe Tnpou3BeJleHHEe BEKTOPOB B JIMHEHHOM
NPOCTPaHCTBe.

CKaJipHOE IIPOU3BENECHUE BEKTOPOB B JIMHEHHOM IPOCTPAHCTBE.
AKCHOMBI ~ CKaJIIpHOro IpousBefeHus. (CBoOWCTBa  CKaJISPHOIO
npousBeneHusa. OnpenenacHue €BKIMA0BA IIPOCTPAHCTBA, ITPUMEPHI.
Hopma Bektopa. PaccrositHue Mexay TodkamMu Ha NPsIMOM, Ha
IUIOCKOCTH, B TPEXMEPHOM IpOCTpaHCTBE. MHoOecTBa Toyek B N-

N
MCPHOM €BKJIIMJOBOM IIPOCTPAHCTBE R .

Tema 10. MeTpuuyeckue NpoCcTPaHCTBA.
Metpuyeckue npoctpaHcTBa. OmnpeneneHue METPUKH. AKCHOMBI
meTpuku. CBolictBa  MeTpuku. OrmnpeneneHue  METPUUECKOIo

npocTpaHcTBa. [IpuMepbl METPUYECKHX MPOCTpaHcTB: R N ) R{\' )
RY RV, 1<p<w, RY,

RN, I, 1, Ip, 1< p<wo, | (0Oparurs BHEMaHUE HA TO, YTO
IEPBBIE IIATh IPOCTPAHCTB - KOHEYHOMEPHBIE, OCTAlbHBIE -
OeckoHeuHOMEPHEIE). [IpoCcTpaHCTBO M30IMPOBAaHHBIX TOYEK. BeecTH
[IPOCTPAHCTBO  HEINpPEPBIBHBIX  (PyHKUUH C (MHOXECTBO

HENpPEPBIBHBIX (PYHKLUN C paBHOMEPHOW METPUKOW) U MPOCTPAHCTBO
CL, (MHOXeCTBO HenpepblBHBIX (YHKIMI ¢ HHTErPATLHOM

METPHUKOH ).
ChopmynupoBan psijt 3a71a4 7151 CAMOCTOSITEIIBHOTO PEIICHUS

Tema 11. HopmupoBaHHbIe IPOCTPAHCTBA.

HopmupoBanHsbie MIPOCTPAHCTBA. Onpenenenue HOPMBL.
HopmupoBanHOoe  IPOCTPaHCTBO. IIpumepsl. Vka3zatb  Ha
"B3aMMOCBS3b" MEKY METPUYECKHUM, €BKJIMJJOBBIM u
HOPMHPOBAHHBIM MIPOCTPAHCTBAMH. DyHTIaMEHTAIbHBIE

MMOCJICA0OBATCIbHOCTH. KpI/ITepI/Iﬁ Kommm CXOJMMOCTH YHCIIOBOMH
1
MMOCICAOBATCIBHOCTH B R . llonstne mnomHOrO MMPpOCTPAHCTBA.

N
[Tommora R ™. Tlpumepsl HenmonHeIx mpocTpaHcTB. BaHaxoBbl

npoctpaHcTBa. [IpuBecTH mpuMep METpUYECKOTO MPOCTPAHCTBA, HE
SIBJIIFOILIETOCSl HOPMUPOBAHHBIM.

Tema 12. HepaBencTBo Komn-BynsikoBckoro-1IBapua.
JloKka3aTesnbCcTBO HEPABEHCTBA Komm-bynsxosckoro-IlIBapua.
Teopembl 0 TOM, 4YTO J000O€ EBKJIMIOBO IPOCTPAHCTBO MOXKHO
c/enaTh HOPMHUPOBAHHBIM, JH000€ HOPMHMPOBAHHOE METPUYECKUM U
TI000€ EBKIIMI0OBO METPUUECKHM.

Tema 13. OTKpbIThIE M 3aMKHYThIe MHOkecTBa. (Kinaccuduxanus
TO4YEeK U MHOKECTB 110 PACIIOJI0KEHUIO TOYeK.)

OTKpbITBIE ¥ 3aMKHYTble MHOXecTBa. B kauectBe "6a3oBoro"
("MozenpHOrO ciydas'") pacCMaTpUBAIOTCS OTKPBIThIE U 3aMKHYTHIE

N
MHOXXCCTBA B MCTPUUCCKOM IMPOCTPAHCTBC R . OKpCCTHOCTI/I.

OnpeneneHue  OKPECTHOCTM B~ METPUYECKOM  IPOCTPAHCTBE.
OmnpezneneHne OKPECTHOCTH B JIIOOOM METPHUUYECKOM IPOCTPAHCTBE

(X, p), B wactHocTH, B npocTpanctBe C (MHONKECTBE HEMPEPHIBHBIX
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(byHKLUI ¢ paBHOMEPHON METPUKOM).

BHyTpeHHHE TOYKH, BHYTPEHHOCTh MHOXXECTBA U  OTKPBITHIE
MHOECTBA.

Jlanbl ornpeneseHus: BHYTPEHHEH TOYKU, BHYTPEHHOCTH, OTKPBITOTO
MHOXecTBa. [IpuBeenbl mpumepsl, BBeAeHbI 0003HadeHus. CBOICTBa
OTKPBITBIX MHOXKECTB. Jloka3zaHbl TeopeMbl: 1) oObeauHEeHHE (CyMMa)
TF000TO YHMClla OTKPBITHIX MHOXECTB - OTKPBITOE MHOXECTBO; 2)
nepecedeHre KOHEYHOr0 YKCia OTKPBITHIX MHOXKECTB €CTh OTKPBITOE
MHOXeCTBO. J{0Ka3aHO, YTO OECKOHEYHOE NEepPECeYCHHE OTKPHITHIX
MHOXECTB - HE 00513aTeNIbHO OTKPHITOE MHOYKECTBO.

Jlanbl ompesesieHus: MpeAebHON TOYKU, TPOU3BOJHOTO MHOXECTBA,
W30JIMPOBAHHON TOYKH, TPAHWUYHON TOYKH, 3aMBIKaHHUS, 3aMKHYTOT'O
MHOKecTBa. (B yacTHOCTH, JaHBI pa3HbIE OINpeneTeHHs] 3aMKHYTOTO
MHOECTBA, U JIOKa3aHa WX 3KBUBAJICHTHOCTH.) [IpuBeaeHo Goibiioe
YICIIO MPUMEPOB, BBEJCHBI 0003HAYCHHUS.

Tema 14. CBoiicTBa 3aMKHYTBIX MHOKECTB.

Jloxazanbsl TeopeMmbl: 1) mepecedeHue JOO0OTO YHMCIa 3aMKHYTBIX
MHOXXECTB -3aMKHYTO€ MHOXXECTBO; 2) OOBEIMHEHHE KOHEYHOIO
YuClda 3aMKHYTBIX MHOXECTB - 3aMKHYTO€ MHOXECTBO; 3)
JIONIOJTHEHHE OTKPBITOIO MHOKECTBA (10 BCETrO MPOCTPAHCTBA) €CTh
3aMKHYTO€ MHOXXECTBO, JOIOJIHEHHE 3aMKHYTOrO MHOXecTBa (110
BCETO IPOCTPAHCTBA) €CTh OTKPBITOE MHOXKECTBO. J[0Ka3aTeibCTBO
NEepBBIX JIBYX TEOPEM ONUPAETCs Ha TNPHUHIHUI JIBOMCTBEHHOCTH,
CBOMCTBa OTKPBITHIX MHOXECTB (CM. T€OpeMbl 00 OOBEJHMHEHHH U
NepeceueHNH OTKPBITHIX MHOXKECTB) U PE3yIbTaT TEOPEMEI 3.
Jloka3zaHo, 4TO OECKOHEYHOE OOBEIMHEHUE 3aMKHYTHIX MHOMKECTB —
He 00513aTeNIbHO 3aMKHYTOE MHOKECTBO. Jloka3aHa Teopema: eciu F -
3aMKHYTO€ MHOXeCTBO, a G - oTkpbiToe MHOXecTBO, To F \ G -
samkHyTOe, @ G \ F- oTKpBhITOe MHOXecTBa. (ChenaH akIeHT Ha To,
uTO BCe nokasanuble B myHkTax 2° m 3° TeopeMbl cripaBenTHBEI A

mo6BIX MeTpuueckux npoctpancts (X, p).)

Tema 15. CrTpoeHHe OTKPBITHBIX M 3aMKHYTHIX MHOKECTB HA
NPsMOIi.

CTpoeHue OTKPBITHIX U 3aMKHYTBIX MHOXECTB Ha IPSIMOIl.

JloxazaHbl TEOPEMBI O CTPYKTYPE OTKPBITHIX U 3aMKHYTHIX MHOXECTB
Ha yucinoBoi mpsmoi. ChopmynanpoBaHa TeopeMa 00 OTAETMMOCTH
(3aMKHYTBIX MHOXECTB Ha TipsiMoil). [Ipeanaraercsi caMmoCTOsSTENHHO
TOKa3aTh YKa3aHHYIO TEOPEMY ISl CETMEHTOB.

Tema 16. KaHTOpOBO coBepIlIeHHOE MHOKECTBO.

KaHTOpOBO COBEPILIEHHOE MHOXKECTBO.

JlanHo ompezeneHue COBEPIIEHHOIO MHoO)ecTBa. llpuBeneHsl
pPUMEpPBl  COBEPIICHHBIX  MHOXecTB.  CTpouTcs  KaHTOPOBO
COBEPILIEHHOE MHOXKECTBO (JI0OKa3bIBAETCSl, YTO OHO COBEPILIEHHOE).
BrisicHsieTcst apudmeTnueckast CTpyKTypa, "yIuBUTENbHbIE" CBOWCTBA
KaHTOpPOBa COBEPILIEHHOIO MHOXECTBa (MOLIHOCTb KaHTOPOBA
COBEpIIEHHOTO MHOKECTBAa paBHAa KOHTHMHYYMY, a CyMMa JJIMH
"ynansembIx" TpHU €ro MOCTPOEHUMM HHTEPBAIOB paBHA €IMHHUIIE),
aHbl ONPENENIEHUS HUT/Ie HE IUIOTHOTO M BCIOAY IUIOTHOTO
MHOKeCTB. IIpuBeneHbl npuMepsl TakMX MHOKECTB. Jloka3aHO, 4YTO
KaHTOPOBO COBEPILIEHHOE MHOXKECTBO SIBJISIETCS HUT/IE HE TUIOTHBIM.
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N
"KanTopoBo coBepmenHoe MHOkecTBO" B R ™, N >2.

[Toctpoens! "rpebenka Kantopa", "koBep CepnuHckoro", "knaaduiie
Cepruuckoro", "cuexxunka Koxa". BBoautcs monstue ¢pakrana.
JlaeTcs mcTOpHuecKas CIpaBKa, JENaeTcsl aKlEHT Ha COBPEMEHHBIX
MCCIICIOBAaHUAX B MaTeMaTHKe M (u3MKe (PpaKTaIbHON TeOMETpHH
npuponabl. OOcyxknaercst 3ajadya COBPEMEHHOTO €CTECTBO3HAHUS:
uccieoBanre Mop(doaoruu aMmopQHoro.

Tema 17. HenpepbiBHbIE  0TOOpameHHsT  MeTpH4YecKux 1 1
NMPOCTPAHCTB.

HenpeppiBHbIE 0TOOpaKEHUSI METPUUECKUX MPOCTPAHCTB.

OTMeTuM, 4YTO psJ BOMPOCOB, CBSI3aHHBIX C CYIIECTBOBAHUEM H
€MHCTBEHHOCTHIO pEUICHU ypaBHEHUH TOr0 WJIM HHOTO THUIIQ
(Hanpumep, TG depeHIaIbHBIX YpaBHEHHUIA), MO>KHO
chopMynupoBaTb B BHAE BONpoca O CYIIECTBOBAaHHUH U
€IMHCTBEHHOCTH HETOJIBUKHON TOYKH NP HEKOTOPOM OTOOpasKEHUH
METPUYECKOTO MPOCTPAHCTBA B CeOsl.

JlaeTcst ompenesieHHEe HENMPEPHIBHOTO OTOOpPaXEHUS METPUUECKHUX
MPOCTPAHCTB, NPUBOIATCS  mpuMmepbl. HemoaBmkHas — Touka
otoOpaxenus. C:xkumarolee oroopaxenue. [Ipumepst.

Tema 18. [IpuHIMI CKUMAIOIIMX OTOOPAKEHUIA. 1 1
[IpUHIINTT CKUMAOIIMX OTOOPaKCHHI.

JloxassiBaercst Teopema banmaxa o IlpuHnumne  CKxHMaronimx
OTOOpaKCHHH.

KoMMeHTHpYyeTCs Ba)XXHOCTb 3TOM TEOpPEMBI M €€ IPUMEHEHHE B
pa3IM4YHBIX  paszlenax MareMaTukd. [Ipumenenue  npuHLMIIA
CKMMAIOIIUX OTOOpakeHUM JUIsl  JoKa3aTenbcTBa Teopembl O
CYLIECTBOBAaHMM M €JUHCTBEHHOCTH pelleHus 3azaun Komm ams
0OBIKHOBEHHOTO (D pepeHInaIbHOTO YpaBHEHUS IEPBOTO MOPSAIKA,
pa3pelICeHHOI0 OTHOCUTENBHO IIPOU3BOIHOM.

Pa3nen 2. Teopusi pyHKIHIT KOMIIJIEKCHOTO MEPEMEHHOTO

Tema 19. KoMnjiekcHBIE YncIa 2 2
Onepaum/l HaJd KOMIIJICKCHBIMU 4YHCJIIaMHU KaK Hal CBO6OI[HBIMI/I
BEKTOpaMH (CIOXKEHHE M YMHOXKEHHE Ha 4YHCI0). YMHOXEHHE U
JNICJICHUC KOMIIJICKCHBIX YHCECII. MO)Iy.]'H) n apFYMeHT KOMIIJICKCHBIX
uncen. HepaBeHcTBa ¢ Moaynem.

Tema 20.IToka3zaTesbHast GopMa KOMILIEKCHBIX YHCe] 2 2
@opmynel Oitnepa. [lokazatenbHas ¢yHkuus. CHHYC M KOCHHYC
KpaTHBIX yTJI0B. Teopembl ClOKeHUs AJI MOoKa3aTesbHON (PyHKINU,
JUIsl CHHYCA U KOCUHYCA.

Tema 21 2 2
DopmyJsl MyaBpa: nepBasi 1 BTOpast

3BneueHne KOpHEH M3 KOMILIEKCHBIX 4wmcelsl. M3o0paxkeHue KOpHEeid Ha
KOMILJIEKCHON IIIOCKOCTH. DOpMyJIbl IIKOIBHOW TPUTOHOMETPHH.

Tema 22. 2 2
MHo:kecTBa, KpUBbIE U 00J1aCTH

3ajaHue KpUBBIX B mapamerpuyeckod ¢opme. OIHOCBS3HBIE U
MHOT'OCBSI3HBIC 06J'IaCTI/I. OpI/IeHTaLII/IH IINIOCKOCTH. FpaHHua MHOT'OCBS3HBIX]
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oOnacteit. OTOOpakeHHs U PYHKIIHU.

Tema 23. 2 2 1 I
Jlorapudpmuueckas pyHkuus

Paznuunbie Gpopmbl BBeneHus Jtorapupmudeckoit pyHkiuu. Pemenne
TPUTOHOMETPUYECKHX ypaBHEeHUI. OOpaTHBIE TPUTOHOMETPHUYECKHE

(GyYHKIIMY U UX CBOWCTBA.

Tema 24. 1 1 1 I
AHaJIUTHYeCKHE U TAPMOHUYEeCKHe (PYHKIHHT

[Tousitust muddepeHMpyeMOCTH U aHAIUTUYHOCTH. Heobxonumele u

TOCTaTOYHBIE YCIIOBUSl aHAJIUTUYHOCTU. lloHATHE rapmMoHHYecKOu

G YHKIIUH.

Onepatop Jlamnaca. TeopemMa 0 rapMOHMYHOCTH JEHCTBUTEIBLHON U

MHHUMOW 4YacTed aHamuThyeckod ¢yHKIMH. BoccraHoBieHue

NIeCTBUTENILHOW M MHUMOM YacTel aHATMTHYECKON (DYHKIIMH.

Tema 25 1 1 1 I
JJieMeHTapHble QYHKIMH U UX CBOlicTBA

[lenast nuneliHas QyHKUUS M ee TeoMeTpudeckuil cmbica. J[poOHo-

TUHEHAs (QYHKIUS ¥ €€ CBOWCTBA: KPYroBOE CBOWMCTBO, IPYIIIOBOE

CBOMCTBO.

Tema 26 1 1 1 1
JJieMeHTapHble (PYHKIUM U UX CBOICTBA (IIPOJ0JIZKEHHE)

[loka3aTenpHast W TPUTOHOMETpUYECKHE (YHKIMH, CTETeHHAs

dbyHkMsS U pagukan, — Jorapupmuyeckas U OOpaTHbIE
TPUTOHOMETPHUYECKHE (DYHKIHH

Tema 27 1 1 1 I
NHTerpan B KOMIIEKCHOM IJIOCKOCTH

[lonsiTie wMHTErpana B KOMIUIEKCHOM IiockocTH. (CBoicCTBa

uHTerpana. MHrerpambHas TteopemMa Komm: a8 OgHOCBS3HOU

oOmacti, Uit MHOrocBsizHOW oOmactu. Ilpumepsl. KoHTypHbIE

WHTETPaJIbl.

Tema 28 1 1 1 1
Nuterpanbsnas ¢gopmyaa Kommn

BripaxxeHnue 3HaUeHUS aHATMTUYECKOW (DYHKIIMU B 00JaCTH Yepe3 ee

3HaYeHUs Ha TPaHULE OJHOCBSI3HOW MJIM MHOTOCBS3HOH oO0iacTu.

beckoneunast nuddepeHIupyeMOCTh aHATUTHIECKON (YHKIIUHU.

Tema 29 1 1 1 I
Psaabl Teilsiopa

Teopema Teinopa. Ilpumeprl. HepaBenctBa Komm u Tteopema

JInyBus.

Tewma 30 1 1 1 I
Psaab Jlopana

Teopema eTMHCTBEHHOCTH U cleACTBUs U3 Hee. Teopema JlopaHa.

Tema 31 1 1

Oco0ble TOYKH AaHATUTHYECKOH PyHKINH

M3omupoBanHble 0COOBIE TOYKH OJTHO3HAYHOM aHAIMTHYECKOU

byHKINY.

CBs13b HYJIEN U MOJIFOCOB.

Bcero 36 36 20 |20
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4. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJIBHOMN PABOTHI

OBYYAIOUIUXCS
Tembl pi1s HN3yuaembie KosnuyecTBo DopMbI MeTtoanyeckue dop
CaMOCTOAT BOIPOCHI 4acoB CaMOCTOAT obecrneueHust MBI
€JIbHOI'0 eJIbLHOMI oT4erT
U3yYeHHs O4 | OuHo | 3ao0u padoThI HOCT
Ha | - Has "
s | 3204
Hasl
1. Axcuoma | ITapamokc banaxa- 3 5 7 W3zyuenue http://eqworld.ipmne | Ompo
BbIOOpA. Tapckoro. ITpumepsr yueOHOI t.ru/indexr.htm C
"U3BECTHHIX" auteparypsl | http://mwww.phd4s.ru/
YTBEPKICHUH, TJe , peienue | books_mat.html
"ucnonb3yerca" 3a71a4
akcuoma BbIOOpa (B
YaCTHOCTH, TIPH
JI0Ka3aTeIbCTBE
TEOPEMBI O TOM, YTO
00beTMHEHNE JIF000M
KOHEYHOU WIH
CYETHOU
COBOKYITHOCTH
CUCTHBIX MHOYKECTB
€CTh CHOBa CUETHOE
MHOXECTBO).
2. Teopema I'enenst o 3 5 7 Uzyuenue http://eqworld.ipmne | Ompo
AKCHOMATH | HETIOTHOTE, yueOHOI t.ru/indexr.htm C
ka Teopun | runore3a Kanropa auteparypsl | http://www.phd4s.ru/
mHoxecTB. | (CH), paGoTa , periienne | books_mat.html
[1.Kosna 1963 r. 3ajad
(axcmomaruka ZF u
akcuomsel C , CH n
UX OTPUIIAHUSA).
3."KanTopo | "I'pebenka 3 5 7 N3ydenue http://eqworld.ipmne | Ompo
BO Kanropa", "koBep yueOHOI t.ru/indexr.htm C
coBepmieHH | CeprimHCKOTO", nutepatypsl | http://www.ph4s.ru/
oe "kanouie , pemienne | books_mat.html
MHOkecTBO | CepnuHCKOro", 3ajad
n g RN | "cnexunka Koxa"
N>2.
4.Ctpyktyp | CTpoeHHE OTKPBITHIX | 3 5 7 Wzydenue http://eqworld.ipmne | Ompo
a Y 3aMKHYTBIX yueOHOI t.ru/indexr.htm c
OTKPBITOTO | MHOXKECTB. autepatypsl | http://www.ph4s.ru/
MHOY€ECTBa , peienue | books_mat.html
Ha IpsIMOil. 3a7a4
S5.IlomHota | ®yHnmamentanpHas | 3 5 7 Nzyuenue http://eqworld.ipmne | Ompo
METPUYECK | MOCIE0BATEIHHOCT yueOHOI t.ru/indexr.htm C
oro b. auteparypsl | http://www.ph4s.ru/
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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
http://eqworld.ipmnet.ru/indexr.htm

MPOCTPAHCT , petienne | books_mat.html
Ba C([a,b]). 3a/1a4
6.Metpuue | dyHnameHTanbHas N3zyuenue http://eqworld.ipmne | Ompo
CKOE IOCJIEAOBATEILHOCT yueOHOI t.ru/indexr.htm c
MPOCTPAHCT | b, HE SIBJISTFOIIASICS auteparypsl | http://www.ph4s.ru/
BO CL, | cxomsmeiics. , pemienne | books_mat.html
([a,b]) 3aaa4
7. Teopemsl | MeTpuueckoe, W3zyuenue http://eqworld.ipmne | Ompo
O TOM, YTO | HOPMHPOBAHHOE U yueOHOI t.ru/indexr.htm c
moboe €BKJIMJIOBO autepatypsl | http://www.ph4s.ru/
CBKJIMIOBO | IIPOCTPAHCTRBO. , pemieare | books mat.html
HIPOCTPAHCT 3a1a4
BO MOXHO
clieNaTh
HOPMHpOBa
HHBIM,
moboe
HOPMHpOBa
HHOC
METpPUYECK
UM u
moboe
CBKJIUIOBO
METPUYECK
UM.
8.ITonspubie | [TomspHbie N3yyenue http://eqworld.ipmne | Ompo
KOOPAMHATHL | KOOPAWHATHI HA yueOHOI t.ru/indexr.htm C
TUIOCKOCTH M UX auteparypsl | http://lwww.ph4s.ru/
CBSI3b C , petienue | books_mat.html
JE€KapTOBBIMH 3a/1a4
KOOpAWHATAMHA
9. Kpussle, | Kpuas Diinepa, N3ydenue http://eqworld.ipmne | Ompo
3aJIaHHBIE B | jorapU(MHUYECKUE yueOHOI t.ru/indexr.htm C
TOJIAPHOK KpPHUBBIC autepatypsl | http://www.ph4s.ru/
cucTeme , peurenne | books_mat.html
KOOPJIUHAT 3a1a4
10. OtoOpaxenue N3ydenue http://eqgworld.ipmne | Ompo
Kpyrosoe OKPYKHOCTH HJIH yue6HOI t.ru/indexr.htm c
CBOHCTBO psIMOl Ha KpYT U autepatypsl | http://www.ph4s.ru/
ApobHo- (WK TIPAMYIO , pemenue | books_mat.html
JJMHCUHOU 3aj1au
GyHKIIH
11. CBoiicTBa rpynimsl, Nzyuenue http://eqworld.ipmne | Ompo
I'pynmnoBoe | o6parHoe y4eOHOM t.ru/indexr.htm c
CBOHCTBO oTtoOpakeHue, autepatypsl | http://www.ph4s.ru/
Apo6Ho- - KOMIIO3HIINS , pemmenne | books_mat.html
JIMHCHHOU 0TOOpaXeHHI 3a/1a4
GyHKIIH
12. OTKpBITHIC Uzyuenue http://eqworld.ipmne | Ompo
MuosxectBa | MHOMXKECTBA, yueOHOI t.ru/indexr.htm C
W 00MacTH | 3aMKHyTHIC autepatypsl | http://www.ph4s.ru/
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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
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

Ha MHOJKECTBA, , pelieHue books_mat.html

KOMIUICKCHO | TPOKOJIOTHIE 3aJ1a4

U IJIOCKOCTH OKPECTHOCTH

13. OxpecTHOCTH 4 6 7 W3zyuenue http://eqworld.ipmne | Ompo

OKpEeCTHOCT | KOHEYHBIX TOYEK M y4eOHOM t.ru/indexr.htm c

1 KOHCYHBIX | GecKOHEUHOM auteparypsl | http://mwww.phd4s.ru/

To"eK M | ynanenHow TouKku, , pemenue | books_mat.html

?eCKOHe‘IHOv KOJIbIA 3a1a4

1 yJaJICHHOU

TOYKHN

14. OTtobpakeHus 4 6 7 W3zyuenue http://eqworld.ipmne | Ompo

OrolpakeH | cunyca, KOCHHYCA, y4eOHOM t.ru/indexr.htm c

i, HKCIOHEHTHI auteparypsl | http://mwww.phd4s.ru/

OCYIICCTRILA , peurenne | books_mat.html

€MBbIC 3a1a4

3JIEMEHTAPH

bIMH

GYHKIMSIMH

15. Pasnoxenue 4 6 7 Wzyuenue http://eqworld.ipmne | Ompo

JIuneiinas | umeiinoro y4eOHOMI t.ru/indexr.htm c

‘byHKHfI’I 1 | oToOpaskeHUs Ha TPU autepatypsl | http://www.ph4s.ru/

CC CBOMCTBA | cocTaBasromumx , pemenue | books_mat.html
O0TOOpaXKCHHUS 3aaq

16. ITonsaTue | KoHCTpyKITHs 4 6 7 N3zyuenue http://eqworld.ipmne | Ompo

0 PUMaHOBOMH yueOHOI t.ru/indexr.htm c

PUMAHOBOH | y10pepXHOCTH autepatypsl | http://www.ph4s.ru/

TIOBCPXHOCT | kpajpaTHOrO KOPHs , petierne | books_mat.html

" 3a1a4

Hroro 56 |88 112

5. ®OHJl OLEHOYHBIX CPEJCTB /Il [IPOBEJEHUS TEKYILEW
UIMPOMEXYTOYHOM ATTECTAIIUM 1O TUCHUTIINHE

5.1. IlepeyeHb KOMIIETEHLHI ¢ yKa3aHHeM 3TanoB ux (opMHpOBaHUS B Npouecce
O0CBOCHHM100pa30BaTeIbHON NPOTrPAMMBI

Kon n HauMeHOBaHUE KOMIETEHIIUH Otansl OpMHUPOBAHUS
VYK-1. CnocoOeH oCyIIecTBIATh MOUCK, 1. PaGota Ha y4eOHBIX 3aHSITHSIX.
KPUTHYECKHI aHAJIN3 U CUHTE3 HH(OpMaIu, 2. CamocrosTenbHas padora.

MIPHUMCHATH CHCTEMHBII moaAxod 4JId pCIICHUS
IIOCTABJICHHBIX 3a1a4

[1K-1. CnocobeH ocBanBaTh U UCIIOJIb30BAThH 1. PaboTa Ha y4eOHBIX 3aHATHUSAX.
TEOpEeTHYECKHE 3HAHUS U TTpaKkTHYeckue ymenus: | 2. CamocTosTenbHas padora.

Y HaBBIKU B MPEIMETHOMN 00JIaCTH MpU peLIeHUN
npogecCHOHANBHBIX 3a]1a4

5.2. Onucanue moka3sartejeil 1 KpUTepHEeB OLEHMBAHMS KOMIETEHIHI HA Pa3JIMYHBIX ITAamax HX
(popmupoBanus, onucaHue MKaJI OLEHUBAHUA

| OuenmBaemeie | Ypoenn | Oran | Onucanue | Kpurepuu | Illkana
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http://eqworld.ipmnet.ru/indexr.htm
http://eqworld.ipmnet.ru/indexr.htm
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KOMIIETeHIH | chopmupoBaHHOCTH | hopMHpOBaHUS | TOKa3aTenen OIICHUBAHUS | OICHUBAHUS
VK-1 [Toporossrii 1. PaGorana | 3Hate: JlomamHee Hlkana
y4eOHBIX *COBPEMECHHBIC 3a7aHue OIICHUBAHHUS
3aHATUAX. TEOpHUH 1 METONBI B KOHTPOJIbHAS | JOMAIIHETO
2. Camocros- | ©01acth reopunu pabora 3aaHus
TeJIbHas (byf{KHHH KomnokBuym | Illkana
JIENCTBUTETHHOTO
pabora. . OIICHUBAHHUS
[IEPEMEHHOTO; .
*3HAYCHHUE U MECTO KOHTPOJILHON
IUCIAIUINHEI B O0IIIEH paborsl
KapTUHE MHUpA. [xana
VYMerTh: OLICHUBAHUA
*SICHO U JIOTHYHO KOJJTOKBHYMa
U3J1arath MOJTyYCHHBIC
0a30BbIC 3HAHU;
* IEMOHCTPHPOBATH
TTIOHUMaHHUE OO0IIeH
CTPYKTYPBI
JYCLUIIJIMHEL U
B3aMMOCBSI3H C
JIPYTrUMU
JUCLUIIJIMHAMU
* peraTh 3a/1a4u,
CBSI3aHHEIE C
IIPEAMETHOM
00J1acTBI0, C YIETOM
COBPEMEHHBIX
JIOCTHKEHUI HAYKU;
*IIPUMCHATH
nH(OPMaITMOHHO-
KOMMYHUKAIIUOHHBIC
TEXHOJIOTHUU IJIs1
a¢dekTuBHOTO
pELICHUs HAyYHbBIX H
NIPUKJIAIHBIX 3a7a4,
CBSI3aHHBIX C
NpeaMETHOU
00J1aCThIO.

IIponBuHYTHII 1. PaGora Ha 3HarTs: Jomaiinee [Ixana
Y4eOHBIX *COBPEMCHHBIC 3aJlaHuE OILICHHUBAHUS
3AHSTUSX. TCOpHH 1 MCTOILI B KOHTPOJIbHAS | JIOMAILHETO

2. Camocros- | 01acth reopnn pabora 3a1aHuUs

TeIbHAs q)yfIKHHH Konnoksuym | [kana
JIENCTBUTEIBHOTO

pabora. . OIICHUBAHUS
[IEPEMEHHOTO; .
*3HAYEHHE M MECTO KOHTPOJILHON
IHUCIUIUIMHEI B 00IIEH paboThI
KapTUHE MHUpA. Hlxana
VYMeTh: OLICHUBAHUA
*SICHO | JIOTHUYHO KOJUIOKBHYMa

n3JaraTh MOJTy4YCHHbBIC
0a3oBbIC 3HAHUS,

* IEMOHCTPHPOBATH
HOHUMAaHUE O0IER
CTPYKTYPHI
JIUCHUIIINHBL U
B3aUMOCBSI3H C
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IpYTHUMUA
JUCTIUTLTAHAMHE

* pemaTs 331a4H,
CBSI3aHHBIE C
NIpEAMETHOU
00J1acThIO, C YUETOM
COBPEMEHHBIX
JIOCTHKEHUI HAYKU;
*TIPUMCHSITh
nHpOPMaITHOHHO-
KOMMYHHKAIIHOHHBIE
TEXHOJIOTHH JJIs1

3 PeKTHBHOTO
pelIeHns HAyIHbBIX U
NPUKIATHBIX 33724,
CBSI3aHHBIX C
NpeaMETHOU
00J1aCThIO.

Bnanets:
*CIIOCOOHOCTHIO K
JIOTHYECKOMY
paccyXJIeHUIO;

* OCHOBHBIMH
METOJIaMH PEIICHUS
3a/ad,

c(hopMyITUPOBAHHBIMU
B paMKax
PpEAMETHBIX
o0nacTei.

IK-1 [Toporosslii 1. Paborana | 3Hats: Homamnee [MIxana
y4eOHBIX *COBPEMCHHBIC 3aJ1aHUE OLICHUBAHUA
3aHATHSIX. TCOpUH 1 METO/IBL B KOHTpPOJIbHAS | JIOMAIIIHETO

2. Camocros- obacTu Teopuu pabora 3a1aHus

TeJIbHas (byPKHHH KomnmokBuym | IlIkana
JCUCTBHUTCIIBHOI'O

pabora. . OLICHUBAHUS
IIEPEMEHHOTO; o
*3HAYCHHUEC U MCCTO KOHTPOHI)HOH
IUCIUAIUINHBI B 001 pa60TH
KapTHHE MUPA. Hlxana
VYMeTh: OLICHHUBAHUA
*sICHO U JIOTUYHO KOHHOKBHYMa

u3Jarath MOJy4YCHHBIC
0a30BbIe 3HAHU;

* IEMOHCTPHPOBATh
HOHUMAaHUE O0IER
CTPYKTYPBI
JUCLUILUTMHBI 1
B3aMMOCBSI3H C
JOPYTUMH
JIUACIIUIITHHAMHA

* pemiaTh 3a1a4H,
CBSI3aHHEIE C
MpeIMETHOU
00J1aCThI0, C YUETOM
COBpPEMEHHBIX
JIOCTHXKEHUM HAYKU;
*TIPUMEHSITH
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“H(OPMAIHOHHO-
KOMMYHHKAIIMOHHBIC
TEXHOJIOTHH JIJIS

3 PeKTHBHOTO
pellieHHs HAYYHBIX U
MPUKJIAIHBIX 3a/1ad,
CBSI3aHHBIX C

NIpEAMETHOU
00/1aCTBIO.

[IponBunyTHII 1. PaGorana | 3uate: Jomainee [xana
y4eOHBIX *COBPCMCHHBIC 3aJIaHUEC OLICHUBAHUS
3AHSTUSIX. TEOpHUH 1 METONBI B KOHTPOJIbHAS | JIOMAILHETO

2. CamocTos- obacti Teopuu pabora 3a1aHus

TeJILHAS (byf{KHHH KomnokBuym | IIkana
IIEACTBUTEILHOTO

pabora. ] OILICHUBAaHUS
MEPEMEHHOTO; o
*3HAYEHUE U MECTO KOHTPOJIEHON
ITUCIUAIUINHEI B 001 pabortet
KapTHHE MHUpAa. [lxana
VMeThb: OLICHUBAaHUS
*5ICHO U JIOTUYHO KOJUIOKBHYMa

U3J1arath MOJyYCHHBIC
0a30BbIc 3HAHUS;

* IEMOHCTPHPOBATh
MIOHUMaHUe 00IIeH
CTPYKTYPBI
JUCIUILIAHBL 1
B3aMMOCBSI3H C
JIPYTUMH
JUCIUILIAHAME

* pemarhb 3aj7auH,
CBSI3aHHBIE C
IIPEAMETHOM
00JIACThIO, C YUETOM
COBPEMEHHBIX
JIOCTHKEHUI HAYKU;
*IPUMEHSTh
rH(OPMaITMOHHO-
KOMMYHHUKAIIMOHHBIC
TEXHOJIOTHH ISt
a¢dekTuBHOTO
PEUICHUS HAYYHBIX U
MIPUKIIAHBIX 33]1a4,
CBSI3aHHBIX C
IpeIMETHON
00J1aCTRIO.

Bnanets:
*CIIOCOOHOCTHIO K
JIOTHYECKOMY
PacCyXIeHHIO;

* OCHOBHBIMH
METOJIaMH PEIICHHUS
3ajad,
c(hopMyITUPOBaHHBIMU
B paMKax
[IPEeIMETHBIX
oOnacTtei.
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IlIkaja oeHMBAHMA YCTHOIO OIIpoca

BbIBOJbI, HO JOMYIICHBI HECYIICCTBECHHLIC HCTOUYHOCTH, UCIIPABJICHHBIC CAMUM CTYJICHTOM.

Kpurepuii oueHuBanus Bannel
Martepuan u3I0KeH MOCIeI0BATEIILHO U TPAMOTHO, CACJIaHbl HEOOXOAMMBIC 0000IIEHUS U 5
BBIBO/TBI
Marepuan H3JI0KeH TOCIeA0BATSIIEHO M TPAMOTHO, CIeJIaHbl HEOOXOAMMBIE 0000IICHHS 1 4

Martepuan U3JI0KeH HETOIHO, HO TIOKa3aHo 00Iee TOHUMaHUe BOIIPpOca H
MIPOJIEMOHCTPUPOBAHBI YMEHUS, JIOCTATOYHBIC JJIsl NTATBHEHINET0 YCBOCHUS MaTepraia, HiTh
WUMEJIACh 3aTPYAHCHUS, UK OMYIICHBI ONIHMOKY B OTPEACICHUN TTOHATUH, UCITOJIb30BaHUU 3
TEPMHHOJIOTHH, UCIIPABJICHHBIC TTOCIIE 3aMEUaHU MPEToaBaTeis, PU 3TOM CTYICHT JeiacT
HeoOX0auMbIe 0000IIEHNS ¥ BHIBOIbBI

He packpsiTo ocHOBHOE cozepikaHre ydeOHOTO MaTepuana, CTyJeHT JEMOHCTPHUPYET HE3HAHNE
WJIM HETIOHUMaHUe OOJIbIIIeH MM HanOoJiee BaXKHOM YacTH y4eOHOTO MaTepHuaa, JOmyCKaeT

N 1
OIIMOKY B OMPE/ICIICHUY MOHSATHIA, IPU UCTIOJIH30BAHUU TEPMUHOJIOTUH, KOTOPBIC UM HE
WCTIPABJISIOTCS MOCTIE HECKOIBKHX 3aMEeYaHUH MpernoiaBaTelisl
MaxkcumanbHOe KOJTHMIeCTBO (3a 9 OTBETOB) 10

Ilxana oneHUBAHMS JOMANIHET 0 3aJaHUA

Ouenka Kpurepum ouenkn
8-10 6amnos pelieHue BCeX TpeX MPUMEPOB U3 TNPHUBEACHHBIX 3aJaHUA WU
peleHye AByX IpUMEpOB U3 MPUBEICHHBIX 33/aHUll, HO IPU YCIOBUU
MIPEOCTABICHUS] YePHOBUKOB HE TIOJTYYHUBIIETOCS 33 JaHUS
5-7 GamioB pelIeHre ABYX IPUMEPOB U3 MPUBEACHHBIX 3aJJaHUI
10 4 6amioB peleHe 0IHOro MpUMepa U3 NPUBEACHHBIX 3a/1aHUI
IlIkaja olleHNBAHNUS KOJUIOKBHYMA
Ouenka Kpurtepuu oueHku
16-20 6annoB YEeTKUH U JIOTUYHBIA OTBET HA OCTaBJIEHHBIN BOIIPOC 10 JIEKLIUOHHOMY
Marepuany. CTyaeHT 0e30mHO0YHO, CAMOCTOATENLHO PEIIaeT 3aJaun
WIN JJOKa3bIBAET TEOPEMBbI
6-15 Gamnos OTBET Ha BOIPOC MO JIEKIMOHHOMY MarepHaly, B KOTOPOM CTYAEHT
JONyCKaeT «He rpyOble» omuOku. CTyIeHT pemiaeT 3ajaud HIn
JIOKa3bIBAET TEOPEMBI U HEOOIBITMMH TIOJICKAa3KaMHU
1o 6 GanoB OTBET Ha BOIPOC MO JIEKIMOHHOMY MarepHaly, B KOTOPOM CTYAEHT
JonyckaeT — «rpyOble» omuOku. CTyneHT — pemaerT 3ajadyd  Wid
JIOKa3bIBAET TEOPEMBI, HO C 3HAYNUTEIbHBIMU TOJICKa3KaMHt
Ilkaja oneHNBaHNs KOHTPOJILHOI padoThI
Onenka Kpurtepun onenkn
21-30 GamnoB pelIeHre BceX MPUMEPOB U3 MPUBEICHHBIX 3aJJaHUH
11-20 6ansoB peleHre YeThlpeX NPUMEPOB M3 MPUBEACHHBIX 3a/laHUH
1o 10 6anos penieHue IByX NpUMEPOB U3 NPUBEAECHHBIX 3alaHAN

5.3. TunoBble KOHTPOJIbHbIE 32aHUS UJIH HHbIe MATEPUAJIbI, HEOOXOAMMBbIe /5l OLEHKH 3HAHMIA,
YMEHHUIl, HABBIKOB M (WJIM) ONBITA JAeATEIbHOCTH, XaPAKTEPU3YIOLIUX 3Talbl ()OPMUPOBAHUS
KOMIIETCHIUI B polecce 0CBOCHNS 00pa30BaTeIbHOI MPOrpaMMbl

IIpyMepbI TOMANTHEr 0 3a1aHUA

1. Jloka3aTh paBEeHCTBO: (AU B)\C Z(A\C)U(B\C).
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2. Cymecrsyer mm ¢pyuxuns T € C([a,b]): [a,b] «——[0,11]U[20,21]?

8.0.C.
3. YcTaHOBUTH B.0.C. MEXK/Y 3aMKHYTBIM €IMHUYHBIM KPYroM ¢ 10 BBIKOJIOTBIMU TOUYKaMH U OTKPBITHIM
€IMHUYHBIM KPYTOM C 5 BBIKOJIOTBIMU TOYKaMHU.

IIpuMepHBIE 3a1aHHA K KOHTPOJbHOH p0oTe

1. ycts E = {(X, y)e (IN[-12])x(IN[-L, 2])} = R, J - uppaunonansnsie uncna, J < R
Haiitu FrE, E, E/intE,FrCE, CE,intCE,(CE)’, ecnu CE=S\E, S=[-1,2]x[-1,2].

2. HaiiTu B KaHTOPOBOM MHOKECTBE KaKyIO-THOO TOYKY BTOPOTO pOJA, 3aKIIOYCHHYIO MEXITY
necatuaHbiME 1poosimu: 0.001 u 0.025.

3. Jloka3arb, 4T0 00ObEIUHEHHE KOHEYHOTO YMCIIa TIOMAPHO HE MEePECEKAIONINXCS MHOKECTB MOIITHOCTH
N, umeer mommHoCTh N .

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

1) datb onpenenenue AUB.

1
2) laTh onpe/ienieHHe OKPECTHOCTH TOUKU X, €R ™.

3) aTh onpenencHue U A, . 4) [latb onpezesneHne CYETHOTO MHOXKECTBA, IIPHMEPDL.
ael

5) Jlate onpezeneHue ﬂ A, .
ael
6) [laTh onpeneneHrue COBEPIICHHOTO MHOXKECTBA, TPUMEDPHI.
7) Jats onpeneneaue A\ B .
8) [latb onpeneneHne rpaHULbl MHOXKECTBA, TIPUMEPBHI.
9) latpb onpeneneHne 3aMKHYTOIO MHOXKECTBA, TPUMEPHI.
10) dats onpenenenue int E , npumepsr muoxkects E ¢ ykazanuem INtE.
11) lath omnpesiesieHre HECUETHOTO MHOXKECTBA, PUMEPHI.
12) [latb onpeneneHue OTKPHITOIO MHOXKECTBA, IPUMEPHI
13) Hats onpenenenne M~N (3KBUBaJI€HTHOCTH ), TPUMEPHI.
14) [laTb onpenenenue rpaHnYHON TOUKM MHOXecTBa E, mpumepsl.

15) Jats onpenenenne M =N (uTo 510 3HAUNT?), HPUMEPBL.
16) Jlath omnpesienieHre U30JIMPOBAHHON TOUKH MHOXKECTBa E, mpumepsl.

17) Hats onpeneneane M > N (uaro 310 3H2UNT?), MIpEMepsI.

18) JlaTp onpeneneHue npeaenbHON TOUKH MHOXKecTBa E, mpuMepsl.

19) KakuM MHOXECTBOM JOJIKHO OBITh 00bETMHEHNE KOHEUHOTO YHCIIa 3aMKHYTBIX MHOKECTB?
JlaiiTe onpeneneHne 3aMKHYTOIO MHOKECTBA.

20) JlaTe onpeneneHue BHYTpEeHHEW TOUKH MHOecTBa E , mpumepsl.

21) dath onpeneneHue 3aMbIKaHUsI MHOKECTBA, IPUMEPBL.

22) OTKpBITOE MHOXKECTBO Ha MIPSIMOii (ero cTpyKTypa ?).

23) daTh onpeneneHnue METPUUECKOro MPOCTPAHCTBA, IPUMEPHI.

24) MHOKECTBO MOIIHOCTH X ; (YTO TO 3HAUYUT?), IPUMEPHI

25) MHOK€ECTBO MOIIHOCTH X, (YTO 3TO 3HAYUT?).

26) Kakum J0KHO OBITH MHOXKECTBO (OTKPBITHIM HJIM 3aMKHYTBIM),
ABIsAONIeeCs OOBEAMHEHHEM JIOO00H COBOKYIHOCTH OTKPBITHIX MHokecTB?  [laiite
OIIpE/IENIEHUE OTKPBITOIO MHOXKECTBA.

19



27) Chopmynupyiite Teopemy Kanropa-bepumreiina.

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

29) Yrto Takoe moJiHOe MeTprIecKoe MpocTpancTo ? [Ipumepsi.
30) Haiite onpenenenue OKpecTHOCTU TOUKH X, € R 4,

31) [laiite onpenenenune okpectaoctu Toukn X, € C([a,b]).

32) Kaxoe muoxectso E — R 2 HaspiBaeTcs Bcroy mioTHeM (B R 2 )?
33) Muoxectso E — R ! HasbiBaercs HUIZE HE IUIOTHBIM, €CIH ... (mpomomxute dpasy).
34) Kaxoii Buj cxomumocTH mopoxkiaer merpuka B mpoctpanctse C([@,Db])?  [Haiire

OIpeIeIICHUE ATOU cX0AUMOCTH (B TepMuHax & u N).

35) FrE (naiire onpenenenue), npumepsr muoxects E ¢ ykazannem FrE .

36) Urto Takoe cxoasmiascs mocjieI0BaTeIbHOCTh B METPHUUYECKOM IMPOCTPAHCTBE?

37) CuetrHoe OOBEAMHEHHE OTKPBITBIX MHOXECTB - KaKHUM JOJIKHO OBITH 3TO MHOXKECTBO?
JlaiiTe onpeneneHne OTKPHITOr0O MHOKECTBA.

IIpuMepHbIe BONPOCHI K 324€Ty € OIIEHKOIA.

1 cemecTp mpenoxaBaHus TUCHUILIAHBI

1. Ilonstne MHOkecTBa. Oniepanyy Hai MHOXKECTBAMU.

2. DxBHUBaJIeHTHBIC MHOKecTBa. Onpenenenue. [IpuMepsl SJKBUBAJICHTHBIX MHOKECTB. Teopema o ToMm,
YTO BCSIKOE OECKOHEUYHOE MHOXECTBO SKBHBAJICHTHO CBOEMY HCTUHHOMY TTOJIMHOXECTBY.

3. Cuernbsle MHOXecTBa. Omnpenenenue. [Ipumeppl. CY4ETHOCTP MHOXKECTBAa pPALMOHAIIBHBIX YHUCEIL.
CBoICTBa CUETHBIX MHOYKECTB.

4. Cuernsie MHOXecTBa. Omnpenerncaue. J[0ka3aTenbCTBO CYSTHOCTH MHOXKECTBA BCEX MHOTOWICHOB C
LETBIMU KO3 PHUITUCHTAMHA U MHOXKECTBA aJireOpanvecKuX YHCel.

5. Hecuernsie MHOXecTBa. Onpenenenue. TeopemMa 0 HECYETHOCTH MHOXKECTBA Touek cermenTa [0,1].
Cy1iecTBOBaHUE UPPAIMOHANBHBIX U TPAHCIEHACHTHBIX YHCET.

6. TlonsTue mMourHOCTH MHOXKecTBa. CpaBHEHHE MOIIIHOCTEH. AKcroMa BeIOOpa.

7. TloHsATHE MOIIHOCTH MHOXECTBa. TeopeMa O MOIIHOCTH MHOXECTBA BCEX IMOAMHOMXECTB JAHHOTO
MHO>KECTBA.

8. [ToHsiTHE MOIIHOCTH MHOXeCTBa. TeopeMa O MOITHOCTH MHOXKECTBA BCEX IOJMHOMKECTB
HaTypaibHOro psna. Teopema Kanropa - bepuinreitna (6/1) u ee cnenctue ( ¢ J0Ka3aTeNbCTBOM ).

2 ceMeCTp NpenoJaBaHusl A CUHUIIIMHBI

9. Onmnpenenenre METPUYECKUX, €BKINI0BbIX 1 HOPMUPOBAHHBIX MpocTpaHCTB. [IpuMepsl ykazaHHBIX
npocTpaHcTB. [ToHbBIE M HEMOIHBIE METPUYECKUE IPOCTPAHCTBA. [IpuMephI yka3aHHBIX IPOCTPAHCTB.
10. BHyTpeHHHE TOYKHM U OTKpbIThIe MHOecTBa. Omnpenenenud. [Ipumepsl. CBoMCTBa OTKPBITHIX
MHOKECTB.

11. IlpenenbHble Touku. W3ommpoBaHHBIE TOYKH. ['paHUYHBIE TOYKH. 3aMbIKAHUE MHOXKECTBA.
3aMKHYTbIE MHOXKecTBA. CoBepIlIeHHbIE MHOXKeCTBA. Onpenenenusd. [Tpumepsr.

12. 3ambIkaHue, 3aMKHYThIE MHOeCTBA. CBOMCTBA 3aMKHYTBIX MHOXECTB.

13.  CrpoeHue OTKpBITBIX M 3aMKHYTBIX MHOXeCTB Ha mpsmoi (6/m). KantopoBo coBepiieHHOE
MHOXECTBO.

14. KomriuiekcHble ynciia

15. IokazarenpHast hopMa KOMIUIEKCHBIX YHCEI

16. ®opmynsl MyaBpa: niepBasi 1 Bropast

17. MHOXecTBa, KpUBbIe U 0071aCcTH

18. Jlorapupmuueckast QyHKIUs

19. Ananutnueckue v rapMOHHYECKHE (PYHKLIUH

20. DnemenTapHble QYHKIIMK ¥ UX CBOWCTBA

21. DnemeHTapHbIe (GYHKIIMK U UX CBOWCTBA (TIPOJIOIDKEHHE)
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22. nTerpan B KOMIUIEKCHOW TTIOCKOCTH
23. Unterpanbhas gpopmyna Kommn

24. Psnpr Teiinopa

25. Psiapl Jlopana

26. Oco0ble TOYKH aHATUTHYECKON QPYHKIMH
27. CBsI3b HYJICH U MTOJIOCOB.

5.4. MeToaguuecKkue MaTepuaJibl, onpeaeasoline Npoueaypbl OleHUBaAHUS 3HAHUI,
YMeHH, HABBIKOB M (MJIM) ONBITA AeATEJIbHOCTH, XaPAKTEPHU3YOIIUX dTAlbI
(popMuUpOBaHUS KOMIIETCHIIUIA.

Wrorosast olieHKa 3HaHUN, yMEHUH, CIOCOOOB JI€ATEILHOCTH CTY/IEHTOB MO U3y4aeMon

mucnuruinae cocrasisier 100 0ayuioB

MakcuManbHOE KOJIMYECTBO 0OaioB, KOTOPOE MOKHO HaOpaTh 3a TEKymIUW KOHTpoinb — 70
OaJyIoB.

3a OTBETHI HA KOJUIOKBUYME 00YJaOIINICS MOKET HaOpaTh MaKCUMAIIbHO 25 0alioB.

3a BBINOJTHEHUE TEKYIIEr0 KOHTPOJIs 00ydaroluiicss MOKeT Ha0paTh MakCUMalbHO 25 0asios.

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

MaxkcumanbHasi cymMMa OalljioB, KOTOpble OOy4aroluiicss MokeT HabpaTh MpU cAaue 3ayeTa C
OIIEHKOM, cocTaBisieT 30 OaIoB.

Jlist cmaum 3adeta ¢ OLEGHKOW HEOOXOJWMO BBITIOJHUTH BCE 3a/IaHUS TEKYIIEro KOHTPOJIS.
3HaUMMBIM MOMEHTOM SIBJISIETCS MOKa3aTelb M3Y4YeHUsS MaTepuaia JEKIUH U BBHIMOJIHEHHUE 3aJaHuil B
yKa3aHHbIE Cpokd. Ha 3adeT ¢ OIEHKOW  BBIHOCUTCS MaTepHall, H3JIaracMblii B JICKIHSIX |
paccMaTpuBaeMbIif Ha TPAKTHUECKUX 3aHATHUSX.

IIka/jia olleHUBAHUSA 3a4eTa ¢ OIEeHKOMH

bamnbr Kputepuu onienuBanus

0-5 C rpyObIMu OIIMOKaMU M3J1araeT TEOPEeTUUECKUI MaTepual, He BlIaieeT MOHATHIMU U
TEPMHHOJIOTHEN, HE OTBEYAET Ha BOMPOCHI

6-11 JleMOHCTpHUpYyeT YaCTUYHOE BOCIIPOU3BEIeHUE U3yueHHOr0. OOBICHSIET OT/AEIbHbIE
NOJIOXKEHUS YCBOCHHOM Teopuu. He oTBeuaeT Ha O0JIBIIMHCTBO BOIPOCOB
12-21 W3naraer TeopeTHuecKuil MaTepra, BIaJeeT MOHATHUIMU U TEPMUHOJIOTHEH, CIOCOOEH

K 0000IIEHUIO U3JI0)KEHHOU TEOPUH, BUIUT CBSA3b TEOPHU C MPAKTHUKOU, yMEeT
IPUMEHUTH €€ B MPOCTEUIIUX CIydasx.

22-27 UYeTko 1 JTOTMYHO MU3JIaraeT TEOPETUUECKUIM MaTepHall, CBOOOIHO BJIaJICET MOHATHAMU U
TEPMUHOJIOTHEN, CIIOCOOEH K 0000IIEHNIO U3I0KEHHOW TEOPHH, XOPOILIO BUANT CBS3b
TEOPUH C TIPAKTHKOM, yMeeT IPUMEHUTH €e.

OtBevaeT Ha OOJBITUHCTBO BOITPOCOB

28-30 YeTko M JTIOTHYHO H3JIaraeT TEOPETHUECKUI MaTepra, CBOOOTHO BIIaIeeT MOHATUSIMH U
TEPMUHOJIOTHEN, CIIOCOOEH K 0000IIEHUIO U3JI0)KEHHONW TEOPUH, XOPOILIO BUIHT CBS3b
TEOPUH C IPAKTHKOM, yMeeT IPUMEHHUTH €€ .

OTBeuaeT Ha BCe BOMPOCHI, IEMOHCTPUPYSI OCO3HAHHOCTh YCBOEHHBIX TEOPETUYECKHX
3HAHWH, TPOSIBIISS CIOCOOHOCTH K CAMOCTOSITEITHHBIM BBIBOJIAM H T.1I.

Hrorosas mkajna oueHUBaHHUS Pe3yJIbTATOB OCBOCHUSA M CLUIINHbBI
HrtoroBasi oreHka Mo JAUCHHUIUIMHE (HOPMUPYETCS W3 CYMMBI OasIoB MO pe3yjbTaTam
TEKYIIErO0 KOHTPOJs M MPOMEXKYTOYHOM aTTeCTallMd W BBICTABIIETCS B COOTBETCTBHM C
MIPUBEICHHON HIDKE TaOIHUIICH.
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Ouenka no nATHOANIBHON cHCTEMe Ouenka no cro0aJIbLHOM cHucTeMe
5 OTJINYHO 81-100
4 XOpOIIo 61-80
3 Y/10BJIETBOPHTEIbHO 41-60
2 HEY10BJIETBOPUTEJILHO 0-40

6. YYEBHO-METOJUYECKOE U PECYPCHOE OBECIIEYEHME JUCHUITJIMHBI
6.1.0cHoBHas JquTEpaTYypa

1.bepmant, A. ®. Kpatkuii Kypc MaremMaTHueckoro aHainusa : yueonoe mocoodue / A. @. bepmanr, U. T
ApamanoBud. — 16-e uzn. — Cankr-IlerepOypr : Jlanp, 2022. — 736 ¢. — TekcT : DIEKTPOHHBIN . —
URL: https://e.lanbook.com/book/210707

2. lanunarep, B. A. Teopus ¢yHKIUNA ACHCTBUTEIBHOTO TMEPEMEHHOIO : YYCOHHK W TMPAKTHUKYM IS
By30B/ B. A. Jlamunarep, C. JI. CumonxkeHkoB. — 2-¢ u3ln. — Mocksa : HOpaiit, 2023. — 242c. —
Texct : anexrponnsnii. — URL: https://urait.ru/bcode/513288

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

6.2 JlonostHuTEIbHAS JIMTEPAaTypa

1. Apectos, B. B. BBeaenue B Teopuro QpyHKIMI NEHCTBUTEIBHOTO MEPEMEHHOT0: MEpa U MHTETrpall
Jlebera na mpsimoit : yyeObHoe mocobue / B. B. Apecros, II. FO. I'ma3zeipuna. — ExarepunOypr :
NznarensctBo Ypanbckoro yamBepcutera, 2018, — 209 c.— Teker : asnekrponnsni. — URL:
https://www.iprbookshop.ru/106351.html

2. beixoBa, O. H. Teopus ¢yHKUMH HEHCTBHTENBHOTO IMEpeMeHHOro : ydebnoe mocobue / O. H.
beikosa, C. FO. Komsirun, b. H. Kykymkus. - Mocksa : KYPC, 2019. - 196 c. - Tekcr : 31€KTpOHHBI. -
URL.: https://znanium.com/catalog/product/1027407

3. Wnbun, B. A. Marematnueckuii aHanu3 B 2 4. : ydyeOHMK ans By3oB / B. A. Wnbun, B. A.
Canosununii, b. X. CennoB. — 4-e u3n. — Mocksa : FOpaiit, 2023. — TekcT : anexktponnsbrit . — URL:

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

4. Cwmonun, 0. H. Benenue B Teoputo GpyHKIUI NelicTBUTEN HON TepeMEeHHONW : yueb. mocolue. -
MockBa : @®JIMHTA, 2017. - 516 c. - Texcr : oanextponHeii. - URL
https://www.studentlibrary.ru/book/ISBN9785976514836.htm

6.3.Pecypchbl HHOPMALHOHHO-Te1eKOMMYHUKAUMOHHOM ceTH «MHTepHeT»
http://eqworld.ipmnet.ru/indexr.htm, http://www.ph4s.ru/books mat.html,
http://www.dmvn.mexmat.net/.

/. METOAUYECKHUE YKA3ZAHUSA 110 OCBOEHHUIO IMCHUTIJIMHBI

1. Meroanueckue peKOMEHIAINH 110 TIOJITOTOBKE K TPAKTHICCKUM 3aHSATHSIM.
2. Metoanueckue peKOMEHIAIUH 10 OPTraHU3aI[UN CAMOCTOSITEILHONW PA0OTHI IO TUCITUILTHHAM.

8. ”TH®@OPMAIIMOHHBIE TEXHOJIOTUN IS
OCYIIECTBJIEHUSI OBPA3OBATEJBHOI'O MPOLIECCA IO
TV CTUTIIAHE

22


https://e.lanbook.com/book/210707
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https://znanium.com/catalog/product/1027407
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https://urait.ru/bcode/513352
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http://www.dmvn.mexmat.net/

JInneH3noOHHOE MpOrpaMMHOe o0ecrniedeHue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

NndopmannoHHbie CIpaBoYHbIe CUCTEMBbI:
Cucrema TAPAHT
Cucrema «Koncynsrantl Limroc»

[IpodeccnonanbHbie 6a35I JaHHBIX
fgosvo.ru — IMopran PeepanbHBIX TOCYIAPCTBCHHBIX 00PA30BATEILHBIX CTAHIAPTOB BBICIIIETO 00PA30BAHUSI
pravo.gov.ru - OdbuimansHbeIii THTEpHET-MOPTAI IPABOBOM HH(MOpPMALIUU
www.edu.ru — ®enepanbHslii moptan Poccuiickoe 00pa3oBaHie

CB00O0IHO pacnpocTpaHseMOe MPOrpaMMHOE 00ecTIeYeHUE, B TOM YHCIIE OTEYECTBEHHOTO MTPOU3BOCTBA
OMC IlIneep (s Bocipon3BeieHUsT DIEKTPOHHBIX YUeOHBIX Momyiieit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCIUIIJIMHbI

MaTtepuanbHO-TEXHHYECKOE 00ecieYeHNe TUCIUILIMHBI BKIIIOYAeT B CeOS:

- y4eOHbIC ayJUTOPUH AJIsI IPOBEICHHUs yIEOHBIX 3aHATHIH, OCHAIIICHHBIE 000PYJOBAHHEM U TEXHHYCCKHUMH
cpeacTBaMH OOy4eHHUs:: y4deOHOW MeOembio, JOCKOH, AEMOHCTPAIOHHBIM O0OpYAOBaHHEM, MEPCOHAIBHBIMU
KOMITBIOTEPaMH, TIPOCKTOPOM;

- MOMEUICHHS ISl CAMOCTOSITENFHOM PabOThl, OCHAIICHHBIC KOMIBIOTEPHOH TEXHUKOW C BO3MOXXHOCTBIO
noakiIoYeHneM K cetd «MHTepHET» U O0ecleueHHeM [OoCTyma K OIIEKTPOHHOH HH(POPMALHOHHO-
o0Opa3oBaTeabHOM Cpejie.
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