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 muoxecTB. Yacts 1
10 HAMPABJIECHUIO: WNudopmarrka 1 BEIYUCTUTEIbHAS TEXHUKA
npopuJib NOArOTOBKHU: IIpuknagnas Mmatemarnka u H(QOpPMATHKA

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

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHnnpoBaHHblil 3a4eT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 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 3acefjanuy KadeIpbl METOJJOB coBpeMeHHOH maTtematuku 30.05.2022



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
- [I0JIyY€HUE CTYICHTaMHU IIPEACTABIEHHUs O COBPEMEHHOMN TEOPUU MHOXKECTB.

3agaun AU COMIIHHBI
- JIaTh CTyJCHTaM 3arac 0a30BbIX 3HaHUI IO OCHOBHBIM pa3zieiaM TEOpHH;
- MHO)KECTB, O0y4UTh PALIMOHAIILHOMY M 3((QEKTUBHOMY MCIIOIb30BaHUIO TIOJyYSHHBIX 3HAaHUH NpH;
- PELICHUH TUMOBBIX 331a4 TEOPUH MHOKECTB; C(HOPMHUPOBATH Y CTYIEHTOB IIPEACTABICHHE O TEOPHUH;
- MHO)KECTB KaK METOJIE M3YUEHUS IIMPOKOTO Kpyra 00bEKTOB M MPOLECCOB; CHOPMUPOBATH 3HAHUS;
- YMEHHUS U HaBBIKU HCII0JIb30BaHUsl OCHOBHBIX IIOHSATHH TEOPUH MHOXKECTB.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 3Haer W cmocobeH — HCIOJIL30BaTh B
nmpoeCCHOHANBPHOW ~ JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS ¥ HOBBIC HAy4YHBIC MPUHIMITEI U METOJbI
rccienoBaHuil B 00macTi MHOOPMATHKY U BEIYUCITUTEIIEHON
TEXHUKH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATbLHBIX
HAy4HBIX 3HAHUH B 00J1aCTH HH(OPMATUKU U
BBIYMCIIUTEIEHON TEXHUKU

OIIK-1.2 Cnocoben 0000mmars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCICNOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MH()OPMATUKHU U BBIYUCIUTEIBHON TEXHUKH M CIIOCOOECH MX
NPUMEHATh MpPU PpelIeHWH 3agad  [po¢eCCHOHANBHOM
JeSITeIbHOCTU

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOI'O, INCbMEHHOIO U
BHUPTYaJILHOTO (pa3MeleHHIE B
MH(OPMALIMOHHBIX CETAX) Xapakrepa,
MPECTABICHHUS MAaTePHaOB COOCTBEHHBIX
HCCIIEeI0BaHUI

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHUCKYCCHIO B 00JacTu
MH(QOPMAIIMOHHBIX TEXHOJIOTFM 3a7aBaTh BOIPOCHl U
OTBEYaThb HA IIOCTABJIEHHBIE BOIIPOCHI IO TEME HAay4YHOHU
paboThI

[IK-3.3 MmMeer mpakTHYECKUH OMBIT Y4YacTHsl B HAy4HBIX
CTyICHYECKUX KOH(PEpPEHIHUSAX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOlieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHIA

[IK-1.1 3HaeT OpUHOUIBI MIOCTPOCHHUS HAYYHOH pPaOOTHI,
MeTrogsl cOopa W aHamm3a IOJMY4YEHHOTO MaTepuala,
CHocoObl apryMEeHTalWu; BiaJleeT HaBbIKAMH HOATOTOBKH
Hay4YHbIX  0030poB,  myOnukanmuii,  pedeparoB  u
oubnuorpadguii Mo TEMaTWke MPOBOAMMBIX HCCIICAOBAHUM
Ha PYyCCKOM U aHIVIMHCKOM SI3bIKE

[TIK-1 T'0TOB K BKJIFOUEHHUIO B
npodeccuoHaIbHOE COOOIIECTBO; CIIOCOOCH
MIPOBOIUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIIEAOBAHUS Ha OCHOBE
CYILIECTBYIOIIUX METOJOB B KOHKPETHOU
obnacTu mpoheCcCUOHATBHOH JIeATENLHOCTH

[IK-1.2 VYMmeer pemars Hay4Hble 3aJadyd C I[TOHUMaHHEM
CYIIECTBYIOIIMX IOAXOMOB K BepHdUKaMu Mojenei
MpPOrpaMMHOIO OOECHeYeHHss B CBA3M C MOCTaBICHHOMN
IEJBI0 U B COOTBETCTBUY C BRIOPAHHOW METOIUKON




[IK-1.3 HMmeer mnpakTU4YEeCKUH OMBIT BBICTYIUICHHH H
HAy4YHOM apryMeHTAallH IMpH aHaiu3e OOBbEeKTa HAyYHOH H
npodeccuoHaIBHON 1S TeTbHOCTH

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)

B pesynbrare ocBoOeHHS JUCUUIUIMHBI 00yYaromuecs JOJKHBI

3HATB!
ba3oBble MOHATHS COBPEMEHHOW TEOPHH MHOXKECTB, BKJIIOUAs TAKUE MOHATHS, KAK aKCUOMBI TEOPUHU
MHOXECTB, OPIMHAIbHBIC U KapWHAIbHbBIC YHCIa U X apru(MeTHKa, Hauana JeCKPUNITUBHONH TEOpUH
MHOXECTB, OyJieBbl anreOpbl, ynbTpaduiIbTPbl, yIbTpa MPOU3BEACHHUS M WX NPUIOKEHHs, OonbIIne
KapJIMHAJIbI, OCHOBBI 00IIIeH TEOPHH MOJIeNIeH H TEOPETUKO-MHOKECTBEHHOW TEOPHU MOJICIICH.

YMETh:
[IpuMeHsATh TOMyYeHHBIE 3HAHWSI TIPU MMOCTAHOBKE 33Jlad Kak B 00OJACTH TEOPHH MHOXKECTB, TaK U B
CMEXHBIX 00JacTsiX, TakMX Kak TeOopusi MOAEeJeH, oO0mas TOMOJIOTHS, B PAa3JIMYHBIX OOJACTIX
MaTeMaTU4YeCKOM JIOTUKH, B KOTOPHIX BO3HHUKAIOT TEOPETHUKO-MHOXKECTBEHHBIE 3a7add U TMOIXOIBI.

BJIAJIETh:
ba3zoBbIMU MeTOIaMU COBPEMEHHOM TEOPUU MHOXKECTB.

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

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

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAst
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 BBenenue. SI3pIk M aKCHOMBI TEOpPUH 4 4 4
MHOXeCTB Llepmeno — @peHkens.
) [MopsiaxoBbie qrcna, apudmMeTrnka 4 4 4
OpIVHAJIOB.
3 KapaunaneHble uyncna. 4 4 4
BemecrBennas npsiMast u e
4 B P 4 4 4
MOZIMHOKECTBA.
5 Axcuoma BEIOODA, apudmernka 4 4 4
KapHHAJIOB.
6 Axcroma PETyISIpHOCTH, 5 5 5
He(yHIUPOBAHHBIC MHOXKECTBA.
7 OuneTpel W yNETPaQUIBTPHI, OyIIEBHI 5 5 5
anreOpsl.
Hroro yacos 30 30 30
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)

1. Beenenue. f3bIk 1 akcuoMbl Teopund MHOkeCTB Llepmeno — @penkensi.



Bo3HukHOBeHHE TeoprH MHOXKECTB. [IpeicTaBieHHe O pas3IMYHBIX TEOPETHKO-MHOKECTBEHHBIX
cucTeMax. SI3bIK TEOpHH MHOXKECTB, (hOpMYIIbl. AKCHOMBI TeoprHr MHOXkecCTB [lepmeno -- @penkens.
MHokecTBa W Kiacchl. AKCHOMBI 00BEMHOCTH, Tapbl, OOBEIWHEHHS, CTENICHH U OCCKOHEYHOCTH.
CxeMbl aKCHOM BBIJICTICHHSI M 3aMCHbBI. [lOCTpOEHHE NPOCTEHIIMX MaTeMaTHYeCKUX OOBEKTOB
CPEIICTaBMH TAaHHBIX aKCHOM.

2. IlopsankoBsle uncia, apupMeTHKa OpANHAIIOB.

Yactuunble ¥ nuHedHble nopsaku. llonnoe ymnopsmouenue. [lopsaxoBeie (OpAMHAIBHBIC) YHCIHA.
Wunykums u pexkypeus.  OpaunanbHass — apupmernka.  DyHAMPOBaHHBIE  OTHOILCHHMS.

3. KapauHanbeHbIe yncna.

[TonsTne MomHOCTH MHOXecTBa. Aunedsl. KaHOHHMYEecKkoe TMOJHOE YHOPSIOYEHHE KBajpara
opauHana. KoHpuHaIbLHOCTS.

4. BemecTBeHHas mpsiMasi U €€ MOJAMHOKECTBA.

MomHOCT KOHTUHYYMa. YropsiioueHue BemiecTBeHHoU mpsimoid. [Ipobnema Cycnuna. Tomonorus
BelIeCTBEHHOW TpsMoil. bopeneBckne MHOkecTBa. Mepa Jlebera. IlpoctpanctBo bapa. [Tomsckue
MIPOCTPAHCTBA.

5. Axcuoma BbIOOpa, apupMeTHKA KapIMHAIIOB.

Axcroma BeiOopa. [Ipunnmn nonaHoro ynopsinoueHus Lepmerno. Micrnons3oBanue akcHOMBI BEIOOpa B
Maremaruke. Cia0bie (OpMBI aKCHOMBI BbIOOpa: CUETHBIN BBHIOOpP, 3aBHCUMBIN BLIOOp, Teopema O
npocroM wuneane. KapaunaneHas apudmernka. beckoHeYHbIE CyMMBI W NPOW3BEICHHS.
Kontunyym-¢yukuus. Kontunyym-runoresa. KapaunaisHoe Bo3BeieHHE B CTENEeHb. ber-QyHKIus.
I'mroresa CHHTYISPHBIX KapAHHAIOB. HemocTikuMble KapIiHabl.

6. Axcroma peryisipHOCTH, HepyHINPOBAaHHBIE MHOKECTBA.

KymynaruBnass wuepapxusi wMHOoxecTtB ¢oH Heiimanna. WHIyknouss mo NpUHAAICKHOCTH.
@yHAUPOBaHHBIE OTHOLUEHHUs. TpaH3WTHUBHBIA Koyutarc, Teopema Mocrosckoro. IIpencrasienue o
He(yHIUPOBaHHBIX MHOXecTBax. leopus MHOxecTB ¢oH Heiimanna -- I'émens -- bBepnaiica.

7. ®UABTPHI ¥ YABTPAPUILTPHI, OyIEeBHI aNTeOpHI.

@wibTpbl U yneTpadUIBTPBL. YIBTPadUIBTPbl HA MHOXKECTBE HATypajbHBIX 4Hcell. Kkappa-HoyiHbIe
¢bueTpel U uaeansl. byneBrl anreOpel. GUIBTPBI U Hacanbl Ha OyneBbIX anreOpax. [loiHbie OyneBb
anreOpel. [lonHble u perymsipusle mnopanreOpsl. HaceimeHHOCTh. JIMCTpUOYTHBHOCTH IOJHBIX
OyneBbIX anreop.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HE00XOXMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYueOHast aymuTOpHs, OCHAIIEHHAS JIOCKOH C MEJIOM, JIHO0 JIOCKOH ¢ MapKepaMHu.
6.IlepeyeHnb pexoMeHYeMOM JINTEPATYPhI

OcHoBHas nuTeparypa
1. 3agauu MO TEOPUU MHOMKECTB, MATEMATHUCCKOMN JIOTUKE ¥ TEOPUH anropuTMoB [Tekct] : [yue0.
nocobwue 1ist By3oB] / U. A. JlaBpos, JI. JI. MakcumoBa .— 5-¢ uzf., ucnp. — M. : @usmanimt, 2004,
2006 .— 256 c.
2. Teopus moneneii [Teker]/T'. JIx. Keitcnep, Y. Y. Usn , -M., Mup, 1977

3. Teopus muoxectB [Tekcr] = Set theory/K. Kypatosckuii, A. MocToBckuii , -M., Mup, 1970



1. Jech Thomas, Set theory, 3ed., Springer-Verlag, Berlin--Heidelberg--New York, 2003.

JomnonHutenbsHas auTeparypa
1. Hagana Teopuu MHOKeCTB [ TeKCT] : JIeKITUM 110 Mar. Joruke u Teopun anropurmos. U.1 / H. K.
Bepemarun, A. lllens .— 3-e uzn., crepeorun. — M. : MITHMO, 2008 .— 128 c.
2. Maremarndeckas noruka. Jluckpernsie pyHkiun. Teopus anropurmos [Tekct], yue6. mocobue mmst
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. Keticnep dx., Ysn Y., Teopus mozgeneit, M3a. Mup, Mocksa, 1977.
3. bapsaiic Jx. (pexn.), CupaBoyHasi KHMTa 110 MaTeMaTHYECKOU JIOTHKE, B 4 TT., MockBa, 1983.
4. Kanogeii B. I, JIro6enkuii B. A., CoBpeMeHHast TeOpHUsS MHOXKECTB: a0COJIFOTHO HEpa3peIInMbIe
kiaccudeckue mpoodnemsr, Mzn. MIIMHO, Mocksa, 2013.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIECTBJICHUH 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NPOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha 3ansTHAX UCTIONB3YIOTCA MYJIBTUMEIUMHBIE TEXHOIOTUH, BKIIIOYAs IEMOHCTPALIUIO TIPE3CHTALIUIA.
9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOILYJIs1)

B xone nexkunoHHBIX 3aHATHI HEOOX0IMMO BECTH KOHCIIEKTUPOBAaHUE yueOHOTO MaTepHrala.

3amaBarh NpPENOAABATENI0 YTOYHSIOMIME BONPOCHI C LENBIO YSACHEHHUS TEOPETHUYECKUX MOJIOKEHUI,
pa3pelueHus CIIOPHbIX

cutyanuid. JlopabareiBaTh CBOW KOHCIIEKT JICKIIMH, Jeliasi B HEM COOTBETCTBYIOIIME 3allUCH W3
JIUTEPATYPBI, PEKOMEHAOBAHHOM MpEnoJaBaTeieM.



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: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

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



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX

HAy4HBIX 3HAHUH B 00J1aCTH HHGOPMATUKU U
BBIYUCIIUTEIILHON TEXHUKU

OIIK-1.1 3gaeT W cmocoOeH — HCIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS ¥ HOBBIC HAy4YHBIC MPUHIMITEI U METOJbI
rccienoBaHuil B 00macTi MHGOOPMATHKY U BEIYUCITUTEIIEHON
TEXHUKH

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MH()OPMATUKHU U BBIYUCIUTEIBHON TEXHUKH M CIIOCOOECH MX
OPUMEHATh MpPU PpEHIeHWH 3agad  [po¢eCCHOHANBHOM
JEeSITeIbHOCTU

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX

JTUCKYCCHSIX, BEICTYIUICHHUS C COOOIICHUSMH 1
JOKJIaJlaM{ YCTHOTO, MUCbMEHHOTO U
BHPTYaIbHOTO (pa3MerieHue B
WH(POPMAIIMOHHBIX CETSIX) XapakTepa,
MPEICTaBICHUS MaTEPHAIOB COOCTBEHHBIX
HCCIICA0OBaHHUI

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHUCKYCCHIO B 00JacTu
MH(QOPMAIMOHHBIX TEXHOJIOTFM 3a7aBaTh BOIPOCHl U
OTBEYaTb HA IIOCTABJIEHHBIE BOIIPOCHI IO TEME HAay4YHOHU
paboThI

[IK-3.3 MmMeer mpakTHYECKUH OMBIT Y4YacTHsl B HAay4HBIX
CTyICHYECKUX KOH(PEPEHIMUSAX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOlieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHIA

[TIK-1 T'oTOB K BKJIFOUEHHUIO B
npodeccuoHanbHOE COOOIIECTBO; CIIOCOOEH
MIPOBOUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIIEA0BAHUS Ha OCHOBE
CYILIECTBYIOIIUX METOJOB B KOHKPETHOU
oOnacTu mpohecCUOHATBHOH JIeATENLHOCTH

[IK-1.1 3HaeT OpUHOUNBI MOCTPOCHHUS HAYYHOM pPaOOTHI,
MeTogsl cOopa W aHamu3a IOJMYYEHHOTO MaTepualia,
CHocoObl apryMEeHTalWu; BiaJleeT HaBbIKAMH HOATOTOBKH
Hay4YHbIX  0030poB,  mNyOnukanmuii,  pedeparoB  u
oubnuorpadguii Mo TEMaTWke MPOBOAMMBIX HCCIICAOBAHHUM
Ha PYyCCKOM U aHIVIMHCKOM SI3bIKE

[IK-1.2 VYmeer pemars Hay4Hble 3aJadyd C ITOHUMaHHEM
CYIIECTBYIOIIMX IOAXOMOB K BepHdUKaMu Mojenei
MpPOrpaMMHOTO OOECHeyeHuss B CBA3M C MOCTaBICHHOMN
IEJBI0 U B COOTBETCTBUY C BRIOPAHHOW METOIUKON

[IK-1.3 HMmeer mnpakTU4YEeCKUH OMBIT BBICTYIUICHHM H
HAy4YHOM apryMeHTallH MpH aHaiu3e OOBbEeKTa HAyYHOH H
npodeccuoHaIBHON 1S TeTbHOCTH

2. Illoka3arei OLleHUBAHUS KOMIIeTeHITHH

B pE3YIbTATC N3YUYCHUA JUCIIUITIIMHBL «TeOpI/Iﬁ MHOXkecCTB. HacTp 1» 06y‘{aIOH_II/II>'IC$I JOJIKCH:

3HAThb:

ba3oBble MOHATHS COBPEMEHHOW TEOPHH MHOXKECTB, BKJIIOUAs TAKUE MOHATHS, KaK aKCUOMBI TEOPUHU
MHOXKECTB, OpJMHAIbHBIE M KapAWHAIbHBIC YHCIAa U UX apu(MeTHKa, Hayana JeCKPUNTUBHON TEOpUn
MHOXECTB, OyJieBbl anreOpbl, ynbTpaduiIbTpbl, yIbTpa MPOU3BENCHHUS M WX NPUIOKEHHs, OonbIIne
KapJIMHAJIbI, OCHOBBI 00IIeH TEOPHH MOJIeNIeH U TEOPETUKO-MHOKECTBEHHOW TEOPHU MOJICIICH.

yMeThb:

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

BJIaJd€Th:

bazoBbriMu METOAAMH COBpeMeHHOfI TCOPHUH MHOXKCCTB.

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



1. loxaxxure, 4TO MHO>KECTBO HaTypajbHbIX YUCE TPAaH3UTUBHO.
2. Jlokaxwure, 4To Jr000€ HATYypajIbHOE YKCIO0 KOHEUHO 1o Tapckomy.

3. JlokaxxuTe, 4TO sl JIFOOOTO MPENENbHOTO OpJAWHANA CYIIECTBYeT OOJBINIMN €ro MpeleibHbIN
OpAMHAIL

4. I[OKa)KI/ITe, 4TO OpAWHAJI HCPA3JIOKHUM TOIITa U TOJBKO TOrAad, KOraa OH ABJIACTCA CTCICHBRO
OopJnHaJia oMera.

5. Jlokaxkurte, 4TO OMera-2 He SIBISETCS O0beIMHEHHEM CUETHOIO CEMEMCTBA CUETHBIX MHOYKECTB.

6. JlokaxxuTe, 4TO €ciM JIBa MHOXKECTBA KOHEUHBI TO JleAeKWHIYy, TO TaKOBbl UX OOBEAMHEHUE W
JIEKapTOBO MPOU3BEACHUE.

7. Kakyro MOITHOCTh MMEET MHOXXECTBO BCEX OTKPBITHIX TMOAMHOXXECTB MHOXECTBA JICMCTBUTEIHLHBIX
qucen?

8. Kakyro MOIITHOCTh IMEET MHOXKECTBO BCEX HEMPEPBIBHBIX (DYHKIINI M3 MHOXKECTBA JCHCTBUTEIILHBIX
yncen B ce0s?

9. KaKYIO MOITHOCTHh HMECT MHOXCCTBO BCCX aﬂre6paI/I‘I€CKI/IX ,E[efICTBHTeJILHLIX qucen?

10. Jlokaxkmre, 4YTO mJIs JAHHOTO OCCKOHCYHOIO MHOXKECTBA X MHOXKECTBO €ro KOHEYHBIX
MIOJIMHOKECTB PAaBHOMOIIIHO CaMOMy X.

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

[IpumepHBIi IepeueHb BOIIPOCOB:

1. KaHOHMYECKOE MONTHOE YyIOPsI0YeHHE KBaJpara OpArHaja.
2. AuctpuOyTUBHOCTD HOJHBIX OYyJIEeBBIX anreop.

3. TpaH3UTUBHBIN KOJIAIIC.

4. Teopema MocTOBCKOTO

4. Teopema 0 MPOCTOM HJICATIE.

burer 1.
1. KaHoHWYeCKOE TOJTHOE YIOPS0YeHIE KBaApaTa OpInHATA.

2. U3 nnockocTu BI:I6pOCI/IJ'H/I MPOU3BOJIBHOC CU€THOE MHOXKECTBO TOYEK. I[OKEDKI/ITC, YTO OoCTaBIIasACA
4acCTh INIOCKOCTH

JUHEWHO CBsI3HA W, OoJiee TOTo, JO0BIE JIBE HEBBIOPOUICHHBIC TOYKH MOYXXHO COEJIMHUTH JBYX3BECHHOMN
JIOMaHOH, HE

3a/:[eBa10meI71 BBI6p0H_ICHHI>IX TOYCK.

burer 2
1. AnctpuOyTHBHOCTH TONHBIX OYyJIEBBIX anreop.

2. I[OKa)KI/ITe, YTO MHOXCCTBO BCCX MPAMBIX Ha INIOCKOCTU PABHOMOIIHO MHOXCCTBY BCCX TOUYCK Ha
IIJIOCKOCTH.

buner 3
1. TpaH3UTHUBHBIN KOJUIATIC, TeopeMa MOCTOBCKOTO

2. JlaHo OECKOHEYHOE YaCTUYHO YIOpsAOYeHHOEe MHOXecTBO X. JlokaxkuTe, 4yTo B HEM Bceraa
Haiaércs 1mbo

OECKOHEYHOE MMOJIMHOXKECTBO MOIMAPHO HECPABHUMBIX AJIEMEHTOB, 00 OECKOHEYHOE ITOIMHOKECTBO,
Ha KOTOPOM

WHAYUPOBAHHBIN MOPSIOK JTHHEEH.
buner 4
1. Teopema o mpoctom uzeare.

2. JlokaxxuTe, 4TO €CIIM OTPE30K pa3OUT Ha JIBE YaCTH, TO XOTs OBl O/IHA U3 HUX PAaBHOMOIIIHA OTPE3KY.

Kpurepun onennBanus



- omenka «ommuuHo  (10)»  BeIcTaBnsieTCSs ~ CTYACGHTY,  IIOKa3aBIIEMYy  BCECTOpPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUI

- omeHka  «oraumuHOo  (9)»  BBICTaBUsIeTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS yueOHOMH NMPOrpaMMbl AUCIUITIIMHBL U YMEHUE IPUMEHATh UX
Ha TpaKTHKE MPHU PELICHHH KOHKPETHBIX 3ajad, cBOOOJHOE M MpaBWIIbHOE 0OOCHOBAaHUE MPHHATHIX
peleHnin

- oueHka  «omm4HO  (8)»  BBICTaBIsieTCS  CTYACHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS yueOHOH MPOrpaMMbl AUCHUIIIMHBL U YMEHUE IPUMEHATh UX
Ha MPaKTHKE [IPHU PEILICHUH KOHKPETHBIX 3ajia4, U IPaBUIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN

- OLIeHKa «xopouio (7)» BBICTAaBISETCSA CTYIEHTY, €CIM OH TBEPJAO 3HAET MaTrepual, rpaMOTHO U II0
CYILECTBY M3JIaraeT ero, yMeeT NMPHUMEHSTh MOJyYCHHBIC 3HAHHUS Ha MPAKTUKE, HO JIOIYCKAET B OTBETE
WIN B PEILICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH;

- OCHKa «XOpOoIIO (6)» BBICTABJIACTCA CTYACHTY, €CJIM OH 3HACT MAaTCpUuall, IpaMOTHO U MO CYIICCTBY
n3jaracTt €ro, yMeCT NpPHUMCHATH IMOJYUYCHHBIC 3HAHUA Ha IMPAKTUKE, HO JOMYCKACT B OTBCTC HJIN B
peIICHNHU 3aa49 HCKOTOPBIC HCTOYHOCTH;,

- OLIEHKa «XOpowIo (5)» BBICTABIAETCS CTYAEHTY, €CJIM OH 3HAET Marepuas, U IO CYLIECTBY U3Jaraer
€ro, yMEeT NMPUMEHATh NOITYYEHHBIE 3HAHUS Ha NPAKTHKE, HO JOMYCKAaeT B OTBETE WM B PEIICHUU
3a]1a4 HEKOTOpbIE HETOUHOCTH;

- OIIEHKa «Y/IOBJIETBOPUTENHHO (4)» BBICTABISECTCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapylleHHUs JOIrMYECKON M0CIEeJ0BaTebHOCTU B U3JI0KEHUU IIPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH BJQJCET OCHOBHBIMU pa3lelaMyd Yy4eOHOHM NporpamMMbl, HEOOXOOMMBIMH JJisl AalbHEHIIETo
00yueHHs 1 MOXET NPUMEHSTh NOJIy4YeHHbIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOM CUTYaIUH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapylLIeHHs JJOTUYECKOW MOCIIEA0BATENBHOCTH B U3JI0KEHHH ITPOrPaMMHOIO MaTepHasa, HO MPU 3TOM
OH BJajeeT (parMeHTapHO OCHOBHBIMH pa3[elaMH Y4eOHOW NporpamMMbl, HEOOXOIUMBIMH UL
nanpHeimero o0y4eHHs M MOXET IPUMEHSTh MOJy4YeHHbIE 3HAaHUS MO o0pas3ly B CTaHAAapTHOU
CUTYyalluy;

- OILIEHKAa «HEYIOBJIETBOPUTEIHHO (2)» BBICTABISETCS CTYAEHTY, KOTOPBIH HE 3HaeT Oouiblleill yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOIMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AUCIUITIMHBI M HE YMEET UCIOIb30BaTh OTYYECHHBIC 3HAHUS MIPU
PEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a1a4

- OLICHKA «HEYHOBJIETBOPUTENHHO (1)» BBICTABISICTCS CTYACHTY, KOTOPBIM HE 3HAeT (OPMYIUPOBOK
OCHOBHBIX NOHATHN AUCLUIUINHBL.

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

Bo Bpems mnposenenust auddepennupoBanHoro 3auéra  oOydarommecs MOTYT TIOJb30BaThCs
pOrpaMMOl JMCIUILIHHBL, @ TaKXKe CIPaBOYHOH JINTEPATYpOil, KOHCIEKTaMH JICKIUI WU APYTHMHU
MarepHataMH.



