degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 AMCUUILINHE: Teopus mHOxkecTB. YacTs 2
10 HAMPABJIECHUIO: WNudopmarrka 1 BEIYUCTUTEIbHAS TEXHUKA
npopuJib NOArOTOBKHU: IIpuknagnas Mmatemarnka u H(QOpPMATHKA

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa METOZ0B COBPEMEHHON MaTeMaTHKH

Kypc: 2
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOM arTectanuu: 3 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

AynuTOpPHBIX YacoB: 45 BCero, B TOM YHCIIE:
nexuuu: 15 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy cocrtaBui: C.JI. Ky3Henos, kaua. ¢pu3.-MaT. HayK

[Iporpamma obcyxieHa Ha 3aceflanny Kadeapsl MeToI0B coBpeMeHHOH matemaruku 04.06.2020



AHHOTANMA

Kypc npencrasisier coboii BBeZieHHE B aKCHOMAaTHYECKYI0 Teoputo MHOXkecTB Llepmeno — @penkens (ZF). B
Kypce Gopmynupyercsi akcuomaruka ZF (kak Teopuu NMepBOro MOpPsiIKa), JArOTCs ONPENSIICHUS] OpAUHAIIOB U
KapIMHAJIOB. B TpUCYTCTBUM akcHOMBI BBIOOpa CTpOUTCS apupMeTHKa KapAuHAIOB. BTopoil cemecTp
nocBsIIEH Oojiee TOHKMM BompocaM. B HEM ompenensiorcss CTalMOHApHBIE MHOXKECTBA, JOKA3bIBAETCS
Teopema CuibBepa 0 KOHTHHYYM-(DyHKIHH, 00CYX/Ial0TCsl BOIPOCHl OECKOHEYHOH KOMOMHATOPUKH (TCOPHH
Pamcest) u Bompochl H3MEPUMOCTH. 3aBepliaeTcs Kypc OOCYXKIEHHEM MOZAENCH TeOopHuH MHOXKECTB U
JI0Ka3aTeIbCTBOM COBMECTUMOCTH ZF ¢ akcHoMo# BBIOOpa M KOHTHHYYM-THUIIOTE30H.

1. lean u 3apa4n

Henp AucoMnInHBI
[lonyuenue cTyneHTaMu NPeACTaBICHUs O COBPEMEHHON TEOpUU MHOKECTB

3agaum AUCHUILIMHBI
JaTh CTyAEHTaM 3amac Oa30BBIX 3HAHMH 10 OCHOBHBIM pasJellaM TEOpHH MHOXECTB, OOydYUTbH
panroHaIbHOMY H 3((EKTUBHOMY HCIOJIb30BAHUIO TMOJYYCHHBIX 3HAHUM MPH PELICHUU THIIOBBIX
3aj1a4 TEOPUU MHOXKECTB; C(HOPMUPOBATH Y CTYACHTOB IPEICTABICHNE O TEOPUN MHOXKECTB KaK METOZE
W3y4YEHUs] IIUPOKOTO Kpyra OOBEKTOB M MPOLECCOB; cPOpPMUPOBATH 3HAHUSI, YMECHHS U HAaBBIKU
UCTIONIb30BaHMsI OCHOBHBIX TMIOHSTHI TEOPUN MHOXECTB

2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2 Nmeer npeacrasnenne o0 akryanbHbix |OITK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
mpoOiemMax HayKH U TEXHHKH B 00macTi WCCIICZIOBAHUM B 001acTH MHPOPMATHKH M BEIYHCITUTEIBHOM
MH(OPMATUKHU U BBIYUCIIATEILHON TEXHUKH, TEXHUKH U UX MPAKTHYECKYI0 3HAYMMOCTh

CrocoOeH Ha Hay4YHOM si3bIKe opMyInpoBarTh  |OITK-2.3 BrameeT mnpodecCHOHANBHON TePMHUHONOTHEHH,
PO()eCCHOHAIBHBIC 324K HCIIONIb3yEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU

auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
W3JIOKEHUS PE3YNIBTaTOB HAYYHOW JESATENBHOCTH B PaMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIlK-4.2 Crnocoben MPUMEHSTh 3HaHUE
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
pelIeHHs IIOCTaBICHHON 3a4a4u, (POPMYIIMPOBAHNUS BEIBOJIOB
Y OIICHKH TIOJTyYSHHBIX PE3YJIbTaTOB

OIIK-4 CriocoOeH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJM3 pe3yabTara 1 MPeACTaBUTh BHIBOIbI,
MPUMEHSISl 3HAHUSI U HABBIKKA B 00JacTu

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HABBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I IOUCKA M U3YyYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX TPOTrPAMMHBIX NTPOILYKTOB

MAaTEMAaTUuKHU, CCTCCTBCHHBIX HAYK U

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
MH()OPMAIIMOHHO-KOMMYHHUKAITHOHHBIX

MPOBCACHUS HAYYHOI'O UCCICAOBAHUA

TEXHOJIOTUHI
OIIK-4.4 CrocobeH aHamu3upoBaTh NPOQPECCHOHAIBHYIO

uH(OpPMAIMIO, BBIICISATh B HEH INIaBHOE, CTPYKTYpPHPOBATH,
oopMIISITH W TPEACTaBIATH B BHAC AHAIUTHYSCKHX
0030poB ¢ 000CHOBaHHBIMU BBIBOJIAMH U PEKOMEHIAIIUSAMU

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI
3HAThb!




ba3oBble OHATHSI COBPEMEHHOW TCOPHHM MHOXKECTB, BKIIIOYAs TAKHE MOHSTHUS, KaK aKCHOMBI TCOPHH
MHOXKECTB, OpJMHAJIBHBIC H KapAWHAIBHBIC YHCIIa U UX apu(MeTHKa, Hayasia JeCKPUITUBHON TEOpHU
MHOXECTB, OyJeBbl anreOpbl, YIbTpadWIBTPhI, YABTPANPOU3BEACHHUS U WX TMPHIOKCHHS, OOJBIINE
KapJMHAJIbI, OCHOBBI OOIIEH TEOpHMH MOJENeH M TEOPETHKO-MHOKECTBEHHON TEOpPHU MOJIEIEH.

YMETb:

HpI/IMeH}ITB INOJIYUYCHHBIC 3HAaHUS IPU INOCTAHOBKE 3a/a4 KaK B obmactu TCOPUNU MHOXCCTB, TaK U B
CMCIKHBIX O6J'IaCT$IX, TaKHUX KaK TCOpUsd MO,Z[eHef/'I, 061_1_[.':15{ TOIIOJIOTH, B PA3JINYHBIX o0macTsax
MaTeMaTu4eCcKoi JIOTUKH, B KOTOPBLIX BO3HUKAIOT TCOPETHUKO-MHOKCCTBCHHBIC 3alaiul W IIOAXOAbI.

BJIAJIETh:

bazoBriMu METOAaAMH COBpeMeHHOfI TCOPHUH MHOXKCCTB.

4. Coep:xanue TUCUMILIUHBI (MOYJI5), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TPYZ[OGMKOCTB 110 BUAAM yqe6Hbe 3aH$ITI/II\/’I, BKJIrO4as

CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 CranuoHapHbie MHOXKECTBA. 2 5 8
) beckoneunas komOuHaropuka, ciabo ) 5 6
KOMIIaKTHbIE KapAUHAbI.
3 N3mepumble kapauHabL. 3 5 8
4 bopenesckue u IIPOEKTUBHBIE 3 5 ]
MHOXECTBA, I€TEPMHUHUPOBAHHOCTbD.
Mopnenu TEOpUH MHOYECTB,
KOHCTPYKTHUBHBIE MHOXeCTBa 110 ['€nento.
5 COBMECTHOCTb aKCHOMBI ~ BBIOOpa U 5 10 15
KOHTUHYYM THIOTE€3bl C AaKCHOMaMHU
TEOPUU MHOKECTB.
Hroro yacos 15 30 45
Iloaroroska k sk3aMeHy 0 gac.

Oobmas TpynoEMKOCTb

90 yac., 2 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYPUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 3 (Ocennuii)

1. CTaI_II/IOHapHBIG MHOXCCTBaA.

3aMKHYTLI€ HCOTpaHNYCHHBIC MHOKCCTBA. CTaLII/IOHapHBIe MHOXecTBa. Jlemma q)onopa. Kap,Z[I/IHaJ'IBI

Mano. Hopmanbable ¢unbsrpel. Teopema CunbBepa O KOHTHHYYM-(QYHKIMH Ha

KapAuHanax

Hecu€THOW KOH(pHUHANBPHOCTU. Mepapxus CTallMOHAPHBIX MHOXKECTB. 3aMKHYTHIH HEOrpaHMYEHHBIN

¢unbTp Ha P_kappa(lambda).

2. beckoneynass KOMOMHATOPHKA, CIIA00 KOMITAKTHBIC KapIWHAIIBI.



CgoiictBa pazouenuil. Teopema Pamcest n e€ 0600menHus: Teopembl Ipnémia -- Pago u JJymHuka --
Mmutepa. Crnabo KOMIakTHbIe KapauHaibl. JlepeBbs. KBasMIM3bIOHKTHBIE MHOXECTA, IOYTH
IU3BIOHKTHBIE MHOXecTBa M (yHkumu. CBOHCTBO aepeBa M ci1ab0 KOMIIAKTHBIE KapAWHAIBI.
Kapaunaner Pamces.

3. 3MepuMble KapAMHAIIBI.

Hp06neMa MCPBIL. H3MepI/IMLIe 1 BCUHICCTBCHHO3HAYHO U3MCPUMBIC KapJAWHAJIbI. HOpMaHBHBIe MCPEIL.
CHJIbHO KOMITAKTHBIC U CBCPXKOMITAKTHBIC KapAWHAJIbI.

4. bopeneBckue U IPOEKTUBHBIE MHOXKECTBA, 1E€TEPMUHUPOBAHHOCTbD.

BopeneBckue MHOXecTBa. AHanmutuueckne MHOecTBa. Omepaius A. Mepapxusi HpOEKTHBHBIX
MHOXxecTBa. CBOHCTBa peryisipHocTH: Mepa Jlebera, cBoiictBo bapa, CBONCTBO COBEPIICHHOTO spa.

Cnyuait anamutuyeckux MHoxecTB. Urpa [leiima -- Crroapra. [lpencraBienue o0 akcuome
JNeTEPMUHUPOBAHHOCTH U e€ cnabbix (opmax. CBOWCTBA PEryISIPHOCTH JAECTEPMUHHPOBAHHBIX
MHOXECTB.

5. Monenu Teopun MHOXKECTB, KOHCTPYKTHBHbIE MHOXKecTBa 1o ['éaemto. COBMECTHOCTh aKCHOMBI
BbIOOpA ¥ KOHTHHYYM THUIIOTE3bI C aKCHOMaMHU TEOPUU MHOXKECTB.

ba3oBelie nonsitusa teopun mozaeneil. Teopemsl I'énens. [Ipsamele npeneisl Moaenel. @UIBTPOBAHHBIE
MIPOU3BENCHUA W  YIBTpanpou3BeAcHHMs. Moaenn TEOpuM MHOXKECTB U PEISTUBU3ALHNA.
OtHocuTenbHAass  HENPOTHBOPEUMBOCTb.  IpaH3uTuBHbIE  Momenu U Delta 0-dopmyssl.
He3aBucumMocCTh akCHOMBI peryisipHOCTH. HenoCcTHKUMOCTh HEJOCTHXKUMBIX KapAuHaoB. [IpuHnun

OTpaKEHHUSL. KoHcTpykTHBHBIE
MHOXxecTBa 1o ['éxemo. COBMECTHOCTh aKCHOMBI BBIOOpa M KOHTHHYYM THIIOTE3Bl C aKCHOMaMH
TEOPUU MHOXKECTB. Hepapxus

KOHCTPYKTHBHBIX MHOXecTB. Omnepauun ['énens. Buyrpennune mogenu teopun ZF. Hepapxus
¢dopmyn  JleBu. AOCONIOTHOCTh KOHCTPYKTUBHOCTH. COBMECTHOCTh aKCHOMBI BBIOOpa U
KOHTUHYYM-THNoTe3bl ¢ akcuomamu ZF. OtHocuTenbHas KOHCTPYKTUBHOCTb. OpAMHAIBHO
olpeiesIMMble MHOXKeCTBa. JlanbHeline cBeleH!s 0 BHYTPEHHUX MOJEIIAX.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS TOCKOH C MEJIOM, JJH0O0 JJOCKOM ¢ MapKepaMHu.
6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. 3agaum Mo TEOPUU MHOKECTB, MATEMaTHUECKOMN JIOTHKE ¥ TeOpUH anropuTMoB [ Tekcr] : [yueb.
nocobue misa By3oB] / U. A. JlaBpos, JI. JI. MakcumoBa .— 5-¢ u3f., ucnp. — M. : ®uzmaniur, 2004,
2006 .— 256 c.
2. Teopust moaeneii [ Texct]/T. JIxk. Keticnep, Y. U. Usn , -M., Mup, 1977
3. Teopus muoxkecTB [Tekcr] = Set theory/K. Kypatosckuii, A. MocToBckuii , -M., Mup, 1970
1. Jech Thomas, Set theory, 3ed., Springer-Verlag, Berlin--Heidelberg--New York, 2003.

JomnonHutensHas auTeparypa

1. Hagana Teopuu MHOKeCTB [ TeKCT] : JIEKITUH 110 Mart. JoruKe U Teopun anroputmos. U.1 / H. K.
Bepemarun, A. lllens .— 3-e uzn., crepeorun. — M. : MITHMO, 2008 .— 128 c.

2. Maremarndeckas noruka. Jluckperasie pyHkiun. Teopus anroputmos [Tekct], yue6. mocobue amst
By30B /M. M. I'myxoB, A. b. llumkos. -CI16., JIaas, 2012



1. Kanamori Akihiro, The higher infinite: large cradinals in set theory from their beginnings, 2nd ed.,
Springer-Verlag, Berlin--Heidelberg--New York, 2003.

2. Keiicnep Hx., Usn Y., Teopus moneneit, M3n. Mup, Mocksa, 1977.

3. bapgaiic JIx. (pex.), CripaBoyHasi KHUTA [0 MaTeMaTHYECKOil Jloruke, B 4 TT., Mockga, 1983.

4. Kanogeii B. I, JIrobenkuii B. A., CoBpeMeHHast TeOpHUs MHOXKECTB: a0COJIIOTHO HEpa3peIIuMBbIe
knaccuueckue npodiemsr, MU3a. MIIMHO, Mocksa, 2013.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYIIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOIYJII0), BKJII0OYasi epeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Ha nexiuoHHbBIX 3aHATHAX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIOTUH, BKITIOYas IEMOHCTPALIUIO
Npe3eHTAlUN.

9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

B xone neKnoHHBIX 3aHATHI BECTH KOHCIIEKTUPOBAaHUE yUeOHOTO MaTepHala.

3aznaBaTh IPENOAABATEINIO YTOYHSIOIIME BOIPOCHI C LENbI0 YSICHEHHUs TEOPETHUECKUX IOJIOKEHU,
paspelieHus CIOpHBIX curyauuid. JlopabareiBaTh CBOW KOHCHEKT JIGKIWH, Jejas B HEM
COOTBETCTBYIOLIHE 3aIIUCHU U3 JIUTEPaTyphl, PEKOMEH/I0BAaHHOH IpernofaBaTesieM.

B xozxe noarotoBku x audgepeHIMpOBaHHOMY 3a4€Ty U3YYUTh OCHOBHYIO JIUTEPATypy, 03HAKOMHUTHCS
C JIONOJIHUTENIbHOW nureparypoid. OCHOBHOH LEJIbIO IIOAIOTOBKU SIBJIIETCS DPa3BUTHE HaBBIKOB
pelIeHNs] MPAaKTUIECKUX 3a7a4 ¥ aHaau3a NpUEMOB, BCTPEYAIOIIUXCS B 9THX 33]1a4ax.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa METOZI0B COBPEMEHHON MaTeMaTHKH

Kypc: 2

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBbI IPOMEKYTOUHOH arTecTanuu: 3 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

PaszpatGoTunk: C.JI. Ky3Henos, kaua. ¢pu3.-MaT. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2 Nmeer npeacrasnenne o0 akryanbHbix |OITK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
npoOiemMax HayKH U TEXHUKH B 00macTi WCCIICZIOBAHUM B 001acTH MHPOPMATHKH M BEIYHCITUTEIBHOM
MH(POPMATUKHU U BBIYUCIIATEILHON TEXHUKH, TEXHUKH U UX MPAKTHYECKYI0 3HAYMMOCTh

CcrocoOeH Ha Hay4HOM si3bIKe GopMyInpoBaTh  |OITK-2.3 BiameeT mnpodecCHOHANBHON TePMHUHONOTHEHH,
PO()eCCHOHAIBHBIC 324K HCIIONIb3yEMOM B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU

auTeparype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
W3JIOKEHUS PE3YJIBTaTOB HAYYHOW JESATENBHOCTH B PaMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIlK-4.2 Crnocoben MPUMEHSTh 3HaHUE
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
pelIeHHs IOCTaBICHHON 3a1a4u, (POPMYIIMPOBAHNUS BEIBOJIOB
Y OIICHKH TIOJTyYSHHBIX PE3YJIbTaTOB

OIIK-4 CriocoOeH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIEeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJbpTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSISl 3HAHUSI U HABBIKKA B 00JacTu
MaTeMaTHUKH, ECTECTBEHHBIX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HABBIKU IIO
HCTIONIb30BAaHHIO MH(pOpPMaMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH I MOUCKA M U3YyYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX TPOTPAMMHBIX ITPOTYKTOB

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS HAYYHOTO HCCIICTOBAHUS

OIIK-4.4 CrnocobeH aHamu3upoBaTh NPOQPECCHOHAIBHYIO
MH(OpPMALNIO, BBACIATh B HEH INIaBHOE, CTPYKTypHpPOBATh,
oopMIISITH H TPEACTaBIATH B BHAC AHAIUTHYECKHX
0030poB ¢ 000CHOBaHHBIMU BBIBOJIAMH U PEKOMEHIAIIUSAMU

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pesynbrare n3ydeHus AucUIUIMHBL « Teopust MHOXeCTB. YacTh 2» 00y4aromuiics JOKeH:

3HATb:

ba3oBble OHATHSI COBPEMEHHOW TEOPHHM MHOXKECTB, BKIIIOYAs TAKHE MOHSTHUS, KaK aKCHOMBI TCOPHH
MHOXKECTB, OpJMHAJIBHBIC H KapAWHAIBHBIC YHCIIAa U UX apu(MeTHKa, Hayasia JeCKPUITUBHON TEOPHU
MHOXECTB, OyneBbl anreOpbl, YIbTpadWIBTPhI, YABTPANPOU3BEACHUS U WX TMPHIOKCHHS, OOJBIINE
KapJHMHAJIbI, OCHOBBI OOIIEH TEOpHH MOJENeH M TEOPETHKO-MHOKECTBEHHOH TEOpPHU MOJIEIEH.

yMeThb:

HpI/IMeH}ITB IMOJIYUYCHHBIC 3HAaHUS IPU NOCTAHOBKE 3a/1a4 KaK B obmactu TCOPUU MHOXCCTB, TaK U B
CMCIKHBIX O6J'IaCT$[X, TAaKHUX KaK TCOpUsd MOI[CHef/'I, O6I.LI.’:1$I TOIIOJIOTHA, B PA3JINYHBIX o0macTsax
MaTeMaTu4eCcKoin JIOTUKH, B KOTOPBLIX BO3HUKAIOT TCOPETHUKO-MHOKCCTBCHHBIC 3alaiul W IIOAXOAbI.

BJIaJeTh:
ba3zoBbIMU MeTOIaMU COBPEMEHHOUN TEOPUU MHOXKECTB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

1. Jlokaxute, 4TO €CIM K — CUHTYJISIPHBIN, TO HE CyIIECTBYET HOPMAJIBHOTO HJleaja Ha K, COAEpKAIIETO
BCE€ OIpaHUYEHHBIE IIOAMHOKECTBA K.

2. CymecTBYyIOT JIM HA MHO)KECTBE HAaTYpaJIbHbIX YHCEI HeNIaBHbIC (pUIbTphI?

3. Ilycts T — mepeBo BBHICOTHI OMeTa, KaXKAbIi YpOBEHb KOTOPOro KoHeueH. Jlokaxkute, uto T comepkut
OeckoHEUHYIO BeTBb (ieMMa KEénura).

4. Ilycte T — HOpManbHOE oMera-1 nepeBo u T conepkUT HeCUETHYIO BeTBb. Jlokaxute, uro B T ecTh
HECYETHAS] AaHTULIEIID.



5. Jokaxwurte, 4to aisi 000 0e3aTOMHOW BEpOSTHOCTHOW MeEpbl Ha MHOXKECTBE S CYIIECTBYET
MOJMHOXKECTBO S, Mepa KOTOPOTO PaBHA Y5.

6. Ilycte U — ymeTpadminbTp, cocTosmmil w3 BceX MHOXKECTB Mepbl 1. JlokaxkuTte, 4Tto Mepa
K-aJUTHBHA TOT/A U TOJBKO Toraa, Korga U K-1osoH.

7. Hokaxwurte, 4to Jt000c OCCKOHEUYHOE YACTHYHO YIOPSIOYEHHOE MHOXKECTBO COJACPKUT JIHOO
OECKOHEYHYIO LIeIlb, JIN00 OECKOHEYHOE MHOKECTBO MOTIAPHO HECPABHUMBIX JIEMEHTOB.

8. Hokaxure, uyto 000 OECKOHEYHOE JHMHEHHO YMOPSAOUYEHHOE MHOMKECTBO COACPKUT JHO0
0ECKOHEUHYIO BO3PACTAIOIIYI0, THO0 OECKOHEUHYIO YOBIBAOIIYIO MTOCIIEA0BATEIHLHOCTh 3JIEMEHTOB.

9. SIBngercs nu omera kapauHaioMm Pamces?
10. Toxaxxute aHanor TeopeMbl Kanropa — bepHinrelina Juisi CHTMa-TIOJIHBIX OYyJIeBbIX anreop.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuarouuxcst

. Cranmonapueie MHOXecTBa. Jlemma Dopopa.

. Teopema CunpBepa 0 KOHTUHYYM-(DYHKIIMY Ha KapAWHANIaX HECYETHOM KOH(QUHATBHOCTH.
. Teopema Dpnémia — Pano.

. Teopema [IymHuka — Musiepa.

. Usmepumele kapauHaisl. HopMansHbele MepBI.

. Urpa T'eitna — Ctroapra. AKCHoMa I€TEpPMHUHUPOBAHHOCTH.

. CBoiicTBa peryisipHOCTH IETEPMUHUPOBAHHBIX MHOKECTB.

0 NN N bW~

. TpanzutuBHbIe Mogeny. He3aBUCUMOCTD aKCHOMBI PETYIISIPHOCTH.

9. HenocTHKUMOCTBh HETOCTH)KMMBIX KapAHNHAJIOB.

10. KoncrpykruBHbie MHOXECTBA 110 [ €aemto. AGCOMOTHOCTh KOHCTPYKTUBHOCTH.
11. CoBMeCTHOCTB akcHOMBI BbIOOpa ¢ ZF.

12. CoBMeCTHOCTh KOHTHHYYM-TUIIOTE3bI ¢ ZF.

Kputepun onennBanus

- omerka «ommmuHo  (10)»  BeICTaBhsieTCS  CTYAEHTY, IIOKa3aBLIEMYy  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE MPU PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 00OCHOBAHHE
NPUHATHIX PELICHUI

- omeHka «orauuHo  (9)»  BBICTaBIsIeTCS  CTYJCGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CUCTeMaTH3UPOBaHHbBIC, TNIYOOKHE 3HAHUS YIEOHOM MPOTrpaMMBbl TUCITUTUIMHEI B YMEHHE IPUMEHSTh UX
Ha TPaKTHKE NP PEIICHWH KOHKPETHBIX 3ajad, CBOOOJHOE W MpaBWIbLHOE 0OOCHOBaHUE MPHUHSATHIX
peleHui

- OLeHKa  «oTau4yHO  (8)»  BBICTaBIsETCA  CTYAEHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE
CHUCTEMaTU3UPOBaHHBIC, INTyOOKHE 3HaHUS Y4eOHOW MPOTrpaMMbl TUCLUILIMHBI 1 YMEHUE IPUMEHSTD UX
Ha [IPAaKTUKE NPU PEIICHUN KOHKPETHBIX 3aJ1a4, ¥ MPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHUIN

- OLICHKa «XOopouio (7)» BBICTABJIACTCA CTYACHTY, €CJIM OH TBCPAO 3HACT MATCpUall, TpaMOTHO U I10
CylI€CTBY U3JIarac€t €ro, yMeCT IPUMCEHATD MOJTYUYCHHBIC 3HAHNA Ha IMPAKTUKE, HO JOITYCKACT B OTBCTC
HJIN B PCIICHUHU 3a1a49 HCKOTOPBIC HCTOYHOCTHU,

- OlIEHKa «XOpoIo (6)» BBICTABISETCS CTYIEHTY, €CJIM OH 3HAET MaTepHall, TPaMOTHO U IO CYIIECTBY
U3JIaraeT ero, yMeeT HPUMEHSTh MOJy4YeHHbIE 3HAHUS Ha MPAaKTHKE, HO JIOMYCKaeT B OTBETE WJIHU B
peLIeHNH 3a/1a4 HEKOTOpble HETOYHOCTH;

- OLIEHKa «XopowIo (5)» BBICTABISETCS CTYACHTY, €CIIM OH 3HAET Marepuaj, U Mo CyLIECTBY H3jaraer
€ro, yMeeT IPUMEHATh IOJyUYeHHbIC 3HAHUS Ha IIPAKTUKE, HO JOIYCKAET B OTBETE€ WIU B PEIICHUU
3a/1a4 HEKOTOpPbIE HETOYHOCTH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (4)» BBICTABISETCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapylLIeHHs JJOTUYECKOW MOCIIEA0BATENBHOCTH B U3JI0KEHHH ITPOrPaMMHOIO MaTepHasa, HO MPU 3TOM
OH BIIJICET OCHOBHBIMH pa3ieiaMu Y4eOHOHl mporpamMMbl, HEOOXOAMMBIMH JUIS JaJIbHEHIIEro
00y4eHHUsI U MOXKET MPUMEHATH MOIy4YeHHBIC 3HAHU 110 00pasily B CTAHAAPTHOM CUTYalUH;



- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapylLIeHHs JJOTUYECKOW MOCIIEA0BATENBHOCTH B U3JI0KEHHH ITPOrPaMMHOIO MaTepHasa, HO MPU 3TOM
OH BIajeeT (parMeHTapHO OCHOBHBIMH pa3felaMHd Y4eOHOW NporpamMMbl, HEOOXOIUMBIMH JUIS
nanpHeimero o0y4eHHs U MOXET IPUMEHSTh MOJy4YeHHbIE 3HAHUS MO o0pas3ly B CTaHAApPTHOU
CUTYyalluy;

- OILIEHKAa «HEYIOBJIETBOPUTEIHHO (2)» BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HaeT Oouiblleill yacTu
OCHOBHOTO COZACP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOIMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AUCIUITIMHBI M HE YMEET UCIOIb30BaTh OTYYEeHHBIC 3HAHUS MIPU
PEIIEHUH TUTIOBBIX MPAaKTUYECKHUX 33134

- OLICHKA «HEYHOBJIETBOPUTENHHO (1)» BBICTAaBISETCS CTYACHTY, KOTOPBbIM HE 3HAeT (OPMYIUPOBOK
OCHOBHBIX NOHATHH AUCLUIUINHBL.

5. MeTonuyeckne MaTepuaJbl, onpeaesiioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

HuddepeHpoBaHHBIA 3a4€T MOXKET MPOBOJUTHCA IO WTOTaM TEKyLIeH YCIEeBAaeMOCTH W CHa4H
3aaHuil M APYTMX BUAOB PabOT, MPEIyCMOTPEHHBIX MPOrpaMMON IUCHUIUIMHBI U (WJIH) IIyTeM
OpraHu3alui CIEHUAIBHOTO OINpPOCa, NPOBOAMMOIO B YCTHOW W (WIM) NHCbMEHHOW (opme.



