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Cemectp, hopMbI IPOMEXKYTOUHOM arTecTanuu: 1 (ocenuuit) - JluddepeHpoBanHbiii 3a4eT

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

CamocrositensHas pabora: 15 gac.
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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
KapuHaIoB. B mpucyrcTBUM axkcuombl BbIOOpa cTpoHuTcs apupmeTrnka KapauHaioB. OmNpenensrorcs
CTallMOHApHBIE MHOXECTBA, [OKa3bIBaeTcsi TeopeMa CuibBepa O KOHTUHYYM-(YHKLIHH, OOCYXKIAIOTCS
BOTIPOCHl OECKOHEYHOH KOMOWHATOpHKH (Teopuu Pamces)) W BOMpPOCH U3MEPUMOCTU. 3aBepiiaeTcs Kypc
o0CyXJIeHHeM MoJelieli TeOpUN MHOXECTB U JI0Ka3aTeJbCTBOM coBMecTUMocTH ZF ¢ akcumomolt BbIOOpa U
KOHTUHYYM-TUIIOTE30H.

1. lean u 3apa4n

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

33)13‘-[1/1 JAUCHUIIINHBI
- JaTb CTyACHTAaM 3ariac 0a30BBIX 3HAHMH 110 OCHOBHBIM pasaeiiaM TCOpUr MHOKECTB;

- 00y4yHTh palMOHAIBHOMY U 3(P()EKTUBHOMY HCIIOIb30BAHUIO IMOIYYECHHBIX 3HAHUHM NPHU pEIICHUU
TUIOBBIX 33]a4 TEOPUU MHOKECTB;

- chopMHpOBaTh y CTYACHTOB IPEACTABICHUE O TEOPHUH MHOMKECTB KaK METOJEC M3YUYCHHS IIUPOKOrO
Kpyra oObeKTOB U IPOLIECCOB;

- c(opMHpOBaTh 3HAHUS, YMEHHS ¥ HABBIKU HCIIOJIb30BaHHUSI OCHOBHBIX MOHATHH TEOPUU MHOXKECTB.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kon 1 HauMeHOBaHME KOMIIETEHIIUH NHIuKaTopbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-2 Nmeer npeacrasienne o6 akryanbHbix |OIIK-2.1 UMeeT npeacraBieHre 0 COBPEMEHHOM COCTOSTHUH
npobiemMax HayKd U TEXHUKH B 001acTH HCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
MH(QOPMATUKH U BBIYUCIUTEIBHON TEXHUKH, npodeccuoHaIbHON 1S TeTbHOCTH

CIIOCOOCH Ha HAYYHOM $SI3bIKE (POPMYITHPOBATH
npodecCUOHANBHEIC 3aJ1a4u

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh OIIK-4.2 Crnocoben MPUMEHSTh 3HAHHE
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU WH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
aHaJM3 pe3yabTara U MPeACTaBUTh BHIBOIbI, peleHns MOCTaBICHHON 3a1aut, ()OPMYITHPOBAHUS BHIBOZIOB
MPUMEHSISl 3HAHUSI U HABBIKKA B 00JacTu 1 OLIEHKH TOJIY4YEHHBIX PE3YyJbTaToB

MaTeMaTHUKH, €CTECTBEHHBIX HayK U
MH()OPMAITMOHHO-KOMMYHUKAITHOHHBIX
TEeXHOJIOTHUH

I1K-2.1 3Haer OCHOBBI Hay4HO-UCCJIEeI0BaTEIbCKON
NEeSITEeTLHOCTH B 001acTH MH()OPMAIIMOHHBIX TEXHOJOTHIA,
BIIaJICET 3HAHUEM OCHOB (PMI0CO(OUU U METOJOJIOTHH HAYKH;
3HAHMEM METOJIOB HAayYHBIX HCCJIEOBAaHUI M HaBBIKAMU WX
MPOBEACHUS

[1K-2 [MorumMaeT 1 criocobeH MPUMEHUTH B
HAy4HO-HCCIICAOBATEILCKON U PUKIIATHON
JEATEIbHOCTH OCHOBHbIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHBIN

[IK-2.2 YMmeeT nmpuUMEHATH MOMyYEHHBIC 3HAHUS B 00JacTu
(byHIaMEHTaJIBHBIX HAYYHBIX OCHOB TEOPUH MH(POpMALNHU U
pemarb CTaHJapTHBIE 3a1a4n B COOCTBEHHOM
Hay4HO-UCCJIEA0BATEIbCKOM NEsTEIbHOCTH

MaTeMaTUYECKUH armapar v alropuTMsl,

[K-2.3 Nwmeer MIPaKTUYEeCKUN OTIBIT
COBpPEMEHHBIE .

HAy4YHO-HCCIIECOBATENIbCKON  EATENIbHOCTH B 00JacTu
MH()OPMALMOHHO-KOMMYHHUKAI[HOHHBIE .

MH()OPMALMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTUI
TEXHOJIOTHUH

[1K-2.4 Bnageet MeToAaMu U alropuTMaMu pELICHUS 3a/1a4
uppoBoii 00pPabOTKM CHTHAIIOB, WCIONB30BAHUS CETU

Wureprer, aQHHOTUPOBAHUS, pedepupoBaHus,
oubmmorpadUIecKoro MOMCKa, OMBIT PabOThl ¢ HAYYHBIMU
MCTOYHUKAMH

[IK-3.1 3HaeT OCHOBBI BEJEHUS HAYYHAHCKYCCUU W
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS




11RK-D DJIdACCT HdBbIKAMU y‘i'dC'l‘l/l)l B H'dy‘-ll—lblx
JCKYCCHSIX, BBICTYTUICHHUS C COOOIIEHUSIMH U
JIOKJIaJaMU yCTHOTO, MUCbMEHHOTO U
BHUPTYaJIbHOTO (pa3MelieHue B
MH()OPMAIIMOHHBIX CETSIX) XapakTepa,
MPECTaBICHHS MAaTePHaiOB COOCTBEHHBIX
HCCIIEIOBaHUH

[MK-3.2 Ymeer BecTH KOPpPEKTHYIO JHMCKYCCHIO B 0O0JacTH
WH(POPMALIMOHHBIX TEXHOJOTWM 3aJaBaTh BOIPOCH U
OTBEYaTh Ha IIOCTABJIIEHHbIE BOIPOCHI N0 TEME HAy4YHOU
pabotbl

[IK-3.3 MMeer mpakTHYECKUH OMNBIT Y4acTHsl B Hay4HBIX
CTyI€HYECKHX KOH(EpeHUUSAX, OYHBIX, BUPTYAJIbHBIX,
3a0UHBIX OOCYXIEHHUSIX Hay4YHbIX MpoOieM B objactu
MH(OPMAIMOHHBIX TEXHOJIOTHl

IIK-1 I'oTOB K BKIIIOUEHHIO B

mpode

CCHUOHAJIBHOC COO6H.ICCTBO; CIIOCOOCH

[MK-1.1 3HaeT OPUHIUNBI MOCTPOCHHUS HAYYHOH pPabOTHI,
Merogsl cOopa W aHamM3a TIOJMyYEHHOTO MaTepHalia,
CIOCOOBI apryMEHTAlluy; BIaJECT HABBIKAMH IIOATOTOBKU
Hay4yHbIX  0030poB,  myOnukanuii,  pedepatoB  u
oubnuorpaduil MO TEMaTWKe MPOBOJAMMEBIX HCCIICAOBAHUIMA
Ha PYCCKOM M aHIJIMICKOM SI3BIKE

MIPOBOAMTH IOJT HAYYHBIM PYKOBOJCTBOM
JIOKaJIbHBIC UCCJIEIOBaHUS HA OCHOBE
CYIIECTBYIOIINX METOOB B KOHKPETHOM
o0mactu mpoeccruoHaTbHON NesTEBHOCTH

K

[IK-1.2 YMmeer pemarp Hay4dHbIE 3aJa4d C TOHUMaHUEM
CYILECTBYIOIUX IOJXO/0B
IPOrpaMMHOTO O0ecHedeHus B CBA3UM C IOCTaBJICHHOM

Bepudukanum  Moznenen

OCJIbIO U B COOTBECTCTBHU C BBI6paHHOI>'I MeTOI[HKOﬁ

[IK-1.3 Hmeer mnpakTU4YEeCKUH ONBIT BBICTYIUIECHUA H
HAyYHOW apryMeHTalUy MpH aHajiu3e OOheKTa HAyYHOH M
npo¢ecCHOHANBHON eI TeNbHOCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! 0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIMHBI 00y4aIOIINecs JOIKHbBI

3HATb.

YMETb:

- 0a30BbIC MOHATHSI COBPEMEHHOI TEOPHHM MHOXXECTB, BKJIFOYAsl TAKHs TOHATHS, KAK aKCHOMBI TEOPUH
MHOXKECTB, OpJMHAJIBHBIC H KapAWHAIBHBIC YHCIIa U UX apu(MeTHKa, Hayana JeCKPUITUBHON TEOpHU
MHOXECTB, OyneBbl anreOpbl, YIbTpadWIBTPhI, YABTPANPOU3BEACHHUS U WX TMPHIOKCHHS, OOJBIINE
KapJMHAJIbI, OCHOBBI OOIIEH TEOpHH MOJENeH M TEOPETHKO-MHOKECTBEHHOH TEOpPHU MOJIEINeEH.

- IPUMCHATDH NOJTYUYCHHBIC 3HAHUA IIPU MMOCTAHOBKE 3aJa4 KaK B obmactu TCOPHUU MHOXKECTB, TaK U B
CMCIKHBIX O6J'IaCT$[X, TAaKHUX KaK TCOpUsd MO,I[CHCi/'I, O6I.LI.’:1$I TOIIOJIOTHA, B PA3JINYHBIX o0macTax
MaTeMaTu4eCcKoin JIOTUKH, B KOTOPBLIX BO3HUKAIOT TCOPETHUKO-MHOKCCTBCHHBIC 3alaiul W IIOAXOAbI.

BJIAJIETh:

- 0a30BBIMU METOAAMH COBpeMeHHOﬁ TCOPHUU MHOXCCTB.

4. Coep:xanue TUCUMILTUHBI (MOYJIs), 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

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 BBenenne. SI3bIK M aKCHOMBI TEOPHH 4 )
MHOXeCTB Llepmeno — @peHkens.
) [MopsiaxoBbie 4HCIa, apudmMeTrnka 4 )
OpZAMHAJIOB.
3 KapaunaneHble uyncna. 4 2
4 BemecTtennas npsmMas u eé 4 )
MOZIMHOKECTBA.




5 Axcuoma BEIOODA, apudmernka 4 )
KapHHAJIOB.

6 Axcroma PETyISIpHOCTH, 5 )
He(yHIUPOBAHHBIC MHOXKECTBA.

7 OuneTpel W yNbETpaUIBTPHI, OyIIEBHI 5 3
anreOpsl.

Hroro yacos 30 15

IToaroTroBka K sK3aMeHy 0 yac.

Oobmas TpynoEMKOCTb 45 vgac., 1 3au.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiiam)
Cemectp: 1 (Ocennuii)
1. Beenenue. S3bIk 1 akCHOMBI TEOpUU MHOXECTB Llepmeno — dpenkens.

Bo3nukHOBEHHE TeopuM MHOXECTB. IIpencTaBieHHe O pa3aUMYHBIX TEOPETHKO-MHOKECTBEHHBIX
cucTeMax. SI3bIK TEOpHH MHOXKECTB, (hOpMYIbl. AKCHOMBI Teopur MHOkecTB Llepmeno -- @penkens.
MHoxecTBa U Kiacchl. AKCHOMBI 00ObEMHOCTH, Mapbl, OOBEINHEHHS, CTEICHH U OECKOHEYHOCTH.
Cxembl aKcHOM BBIJENICHHS M 3aMeHbl. llocTpoeHme mnpocTedmmx MaTeMaTHdecKuXx OOBEKTOB
CPEICTaBMU JAHHBIX aKCHOM.

2. llopsiakoBeie uncia, apudMeTHKa OpJUHAIOB.

Yactuunble W nuHeHHbIe nopsaku. [lonHoe ymopsimouenue. [lopsiakoBbie (OpAWHAIBHBIC) YHCIHA.
Unpgykumss w pekypeus.  OpaunanbHas — apudmernka.  DOyHIUPOBAHHBIE  OTHOILCHUSL.

3. KapaunanpHble yucna.

[TonsTne wMomuocTH MHOXecTBa. Anedsl. KaHoHMYeckoe IOJIHOE YHOPSIOYEHHE KBajpara
opanHana. KoHpuHaibHOCTS.

4. BeH.IeCTBGHHaiI npsamada u eé IIOAMHOXKCCTBA.

MomHOCTh KOHTHHYYMa. YTopsiiodueHue BeniecTBeHHoU mpsivoid. [Ipobnema Cycnuna. Tomonorus
BEILIECTBEHHOW NpsAMoil. bopeneBckue mHOkecTBa. Mepa Jlebera. IlpoctpanctBo bapa. [lonsckue
IIPOCTPAHCTBA.

5. Axcroma BbIOOpa, apudMETHKA KapIMHAIIOB.

Axcuoma BeiOopa. [Tpunimn nonaoro ynopsaouenus Lepmeno. Vicons3oBanue akcHoMBbI BEIOOpa B
maremaruke. Cialpie (OpMBI aKCMOMBI BbIOOpa: CUETHBIN BBIOOpP, 3aBUCHUMBIA BHIOOp, Teopema O
npocroM wuneane. KapaunaneHast apudmernka. beckoHedHble CyMMbI U NIPOM3BEICHHMS.
Kontunyym-¢ynkuusa. Kontunyym-runoresa. KapannansHoe Bo3BeneHue B creneHb. ber-gyHkuus.
I'mnotesa CUHTYISPHBIX KapAuHAIoB. HemocTkumble KapJuHabL.

6. Axcroma peryisipHOCTH, HeyHIUPOBAaHHBIE MHOXKECTBA.

KymynsaruBhass wuepapxuss MHOxecTB ¢oH Helimanna. WHIyKnusT 10 TPUHAIIICKHOCTH.
@yHaupOBaHHBIE OTHOLIEHMs. TpaH3UTHBHBIN Koiutanc, TeopemMa Mocrtosckoro. Ilpencrasnenue o
He(YHIMPOBAaHHBIX MHOXecTBax. Teopus MHOXecTB ¢oH Helimanna -- ['€mens -- Bepnaiica.

7. OUABTpHL ¥ yABTPaGUIBTPHL, OyIEeBHI aNTreOpHI.




@wibTpbl U yneTpadUIBTPBL. YIBTPadUIBTPbl HA MHOXKECTBE HATypajbHBIX 4Hcell. kappa-IoyiHble
¢bueTpel U uaeansl. byneBrr anreOpel. GUIBTPHI U Hacanbl Ha OyneBbIX anreOpax. [ToiHbie OyneBbl
anreOpel. [lonHble u perymsipHbsle mnopanreOpsl. HaceimeHHocTh. J{MCTpUOYTHBHOCTH IOJHBIX
OyneBbIxX anreop.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0AMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VYueOHast ayTuTOpHs, OCHAIIICHHAS JIOCKOM JIJIS 3aIiCceld, a TAKKe MPOSKTOPOM M DKPAHOM JJIsI
BO3MOKHBIX [TOKa30B CIIANJI0B.

6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. 3agaum Mo TEOPUU MHOKECTB, MATEMaTHUECKOMN JIOTUKE ¥ TeOpUH anropuTMoB [ Tekcr] : [yueb.
nocobue mis By3oB] / U. A. JlaBpos, JI. JI. MakcumoBa .— 5-¢ u3fl., ucnp. — M. : ®usmaniur, 2004,
2006 .— 256 c.
2. Teopus moaeneii [ Texct]/T. JIxk. Keticnep, U. U. 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 anroputmos [Tekct], yue6. mocobue mmst
By30B /M. M. I'nmyxoB, A. b. llumkos. -CII6., 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 mogeneit, M3a. Mup, Mocksa, 1977.
3. bapsaiic Jx. (pexn.), CnpaBoyHasi KHMTa 110 MaTeMaTHYECKOU JIOTHKE, B 4 TT., MockBa, 1983.
4. Kanogeii B. I, JIro6enkuii B. A., CoBpeMeHHast TeOpHUsS MHOXKECTB: a0COJIFOTHO HEpa3peIInMbIe
kiaccudeckue mpoodmemsl, Mzn. MIIMHO, Mocksa, 2013.

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

He ncnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOIb3yeMBbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NPOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIOB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYas IEMOHCTPALIHIO
MpEe3EHTALUN.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

B xoze neKmoHHbBIX 3aHATHI BECTH KOHCIIEKTUPOBAHUE yueOHOr0 MaTepHaa.

3amaBarh NpPENOAAaBaTENI0 YTOUYHSIOIIME BONPOCHI C LENBIO YSACHEHHUS TEOPETHUYECKUX MOJIOKEHUI,
paspelieHnss CIOpHBIX cuTyanuid. JlopabareiBaTh CBOW KOHCIEKT JIGKIIMH, Jejas B HEM
COOTBETCTBYIOIME 3aIIMCH U3 JIUTEPATyphl, pPEKOMEHIOBAaHHON IIPETIOIABATEIEM.

B xone nmonroroBku Kk An¢GUpEeHINPOBAHHOMY 3a4€Ty N3YyYHTh OCHOBHYIO JINTEPATypy, O3HAKOMUTHCS
C JOTIONHUTENIbHOW JuTeparypoid. OCHOBHOW WENbIO IOATOTOBKM SIBISETCS Pa3BUTHE HAaBBIKOB
peleHus NPaKTUUECKUX 3a/1ad M aHaIu3a pUEMOB, BCTPEYAIOILUXCS B 3TUX 3aayax.



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 IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 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 Nmeer npeacraBieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH
MH(POPMATUKHU U BBIYUCIUTETBHON TEXHUKH,
crocoOeH Ha Hay4YHOM SI3bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJ1a4u

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

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJlu3 pe3yJpTara v IIPeJCTaBUTh BbIBOABI,
MPUMEHSISl 3HAHUS U HABBIKKA B 00JacTu
MaTeMaTUKH, ECTECTBEHHBIX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 Crniocoben MPUMEHSTh 3HaHUE
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHH  JUIS
pelIeHHs IIOCTaBICHHON 3a1a4u, (POPMYIIMPOBAHNUS BEIBOJIOB
Y OIICHKH TIOJTyYSHHBIX PE3YJIbTaTOB

[1K-2 [MorumMaeT 1 criocobeH MPUMEHUTH B
HAy4HO-HCCIICAOBATEILCKON U PUKIIATHOM
JEATEIbHOCTH OCHOBHbIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHBIN
MaTeMaTHYEeCKHi anmapar U aJropuTMBbl,
COBpPEMEHHBIE
MH()OPMAIMOHHO-KOMMYHHUKAI[HOHHBIE
TEXHOJIOTHUH

I1K-2.1 3Haer OCHOBBI Hay4HO-UCCIEeI0BaTEIbCKON
JeSITEeTLHOCTH B 001acTH MH()OPMAIIMOHHBIX TEXHOJOTHIA,
BIIAJICET 3HAHUEM OCHOB (PMI0CO(OUN U METOOJIOTHH HAYKH;
3HAHMEM METOJIOB HAayYHBIX HCCJIEIOBAaHUI M HaBBIKAMU WX
NPOBEACHUS

[IK-2.2 YMmeeT nmpUMEHATH MOMyYEHHBIC 3HAHUS B 00JacTu
(byHIaMEeHTaJIBHBIX HAYYHBIX OCHOB TEOPUHU MH(POpMALNU U

pearhb CTaHZapTHBIE  3aJadyd B COOCTBEHHOM
Hay4YHO-HCCIIEI0BATEIBCKON IATEILHOCTH

[IK-2.3 Nwmeer MIPaKTUYEeCKUN OTIBIT
HAy4YHO-HCCIIECOBATENIbCKOM  EATEIIbHOCTH B 00JacTu

MH()OPMALMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTUI

[1K-2.4 Bnageet MeTogaMu U alropuTMaMu peLICHUs 3a1a4
uppoBoii 00pPabOTKM CHTHAIIOB, WCIOJNB30BAHUS CETU
UnTrepner, AHHOTHPOBAHUS, pedepupoBanus,
oubnmorpadUIecKoro MOWCKa, OMBIT PabOThl ¢ HAYYHBIMU
HUCTOYHUKAMHU

I1IK-3 Bnazneer HaBbIKaMHU y4acTHs B HAy4HBIX
TMCKYCCHUSIX, BBICTYIUICHUS C COOOIECHUAMH U
JOKJIaJIaMU YCTHOTO, MIUCBMEHHOTO H
BUPTYaJIbHOI'O (pa3MelleHHE B
WH(POPMALIMOHHBIX CETSX) XapakKTepa,
MPECTaBICHNS MaTepHAJIOB COOCTBEHHBIX
HCCIe0BaHUI

[IK-3.1 3HaeT OCHOBHI BEJCHUS HAYYHAHCKYCCUU W
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[MK-3.2 Ymeer BecTH KOPpPEKTHYIO JHMCKYCCHIO B 00JacTH
WH(POPMALIMOHHBIX TEXHOJOTWM 3aJaBaTh BOIPOCH U
OTBEYaTh HAa IIOCTABJIEHHbIE BOIPOCHI 10 TEME HAy4HOU
pabotbl

[IK-3.3 MMeerT mpakTHYECKUH OMNBIT Y4acTHsl B HAay4HBIX
CTyI€HYECKHX KOH(EpeHUUSAX, OYHBIX, BUPTYAJIbHBIX,
3a0UHBIX OOCYXIEHHUSIX Hay4YHbIX MpoOiieM B objactu
MH()OPMAIMOHHBIX TEXHOJIOTHl

IIK-1 I'0TOB K BK/IIOUECHUIO B
npodeccruoHaIbHOE COOOIIECTBO; CIIOCOOCH
MPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHEIE UCCIIENOBAHUSA HA OCHOBE
CYIIECTBYIOIIUX METOIOB B KOHKPETHOM
obyiacT Mpo(heCCUOHATBHOM IEATEILHOCTH

[MK-1.1 3HaeT OPUHIUNBI MMOCTPOCHHUS HAYYHOH pPabOTHI,
Merogsl cOopa W aHamM3a TIOJMyYEHHOTO MaTepHalia,
CIOCOOBI apryMEHTAlluy; BIaJE€CT HABBIKAMH IIOATOTOBKU
Hay4YHbIX  0030poB,  myOnukanuii,  pedepatoB  H
oubnuorpaduil MO TEMaTWKe MPOBOJAMMEBIX HCCIICAOBAHUIMA
Ha PYCCKOM M aHIJIMHCKOM SI3BIKE

[IK-1.2 VYMmeer pemarp Hay4dHbIE 3aJa4d C TOHUMaHUEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETEH
IPOrpaMMHOTO 00ecHnedeHus B CBA3M C IOCTaBJICHHOM
LENBIO U B COOTBETCTBUH C BRIOPAHHOW METOIMKON

[IK-1.3 Hmeer mnpakTU4YEeCKUH ONBIT BBICTYIUIECHMA H
HAyYHOW apryMeHTalUy MpH aHaiu3e OOheKTa HAyYHOH M
npo¢ecCHOHANIBHON eI TeNbHOCTH

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA




B pesynbrare n3yueHus AUCHMIUIMHBI « OCHOBBI TEOPHH MHOKECTBY» 00YUaIOLIHICS TOTKEH:

3HATb:

- 0a30BbIC MOHATHSI COBPEMEHHOI TECOPHHM MHOXXECTB, BKJIFOYAsl TAKHs IOHATHS, KAaK aKCHOMBI TEOPUH
MHOXKECTB, OpJMHAJIBHBIC H KapAWHAIBHBIC YHCIIa U UX apu(MeTHKa, Hayasia JeCKPUITUBHON TEOPHU
MHOXECTB, OyneBbl anreOpwl, YIbTpadWIBTPhI, YABTPANPOUZBEACHHUS U WX TMPHIOKCHHS, OOJBIINE
KapJMHAJIbI, OCHOBBI OOIIEH TEOpHMH MOJENeH M TEOPETHKO-MHOKECTBEHHOH TEOpPHU MOJIEIEH.

yMeThb:

- IPUMCHATDH NOJTYUYCHHBIC 3HAHUA IIPU MMOCTAHOBKE 3aJa4 KaK B obmactu TCOPHUU MHOXKECTB, TaK U B
CMCIKHBIX O6J'IaCT$[X, TAaKHUX KaK TCOpUsd MOI[eHei/'I, O6H.Ia§[ TOIIOJIOTH, B PA3JINYHBIX o0macTsax
MaTeMaTu4eCcKoin JIOTUKH, B KOTOPBLIX BO3HUKAIOT TCOPETHUKO-MHOKCCTBCHHBIC 3alaiul W IIOAXOAbI.

BJIaJeTh:
- 0a30BBEIMH METO/IaMU COBPEMEHHOUN TEOPHH MHOXKECTB.

3. IlepeyeHb THNOBBIX (IPUMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKH K TeKylIeMy KOHTPOJII0

1. I[OKa)KI/ITe, YTO MHOXCCTBO HATypaJIbHbIX YUCCJI TPAH3UTHUBHO.
2. I[OKa)KI/ITe, 410 1H000€ HaTypaJIbHOC YHUCJIO KOHCYHO I10 TapCKOMy.

3. JokaxkuTe, 4TO AJis JIIOOOrO MPENEeNbHOTO OpAWHANA CYIIECTBYET OOJBIIMK €ro MpelneibHbIN
OpAMHAI.

4. JloxkaxxhTe, 4TO OpAMHAJI HEPA3NOKHUM TOTJa M TOJNBKO TOTNA, KOTAA OH SIBIAETCA CTENEHBIO
OpJIMHAaJIa OMETA.

5. I[OKa)KI/ITe, YTO OMETa-2 HE SIBIISICTCS O6’BG,I[I/IHCHI/ICM CUETHOTO CEMEIHCTBA CUETHRIX MHOXKECTB.

6. JlokaxxuTe, YTO €CJIM J1BA MHOXXCCTBA KOHEUHBI MO JIeMeKHHIY, TO TaKOBbI X OOBEAWHEHHE W
JICKapTOBO MPOU3BEIICHHE.

7. Kakyio MOIIHOCTh MIMEET MHOXECTBO BCEX OTKPBITHIX IMOJMHOKECTB MHOKECTBA JACHCTBUTEIILHBIX
yucen’?

8. Kakyro MOIIIHOCTh IMEET MHOXKECTBO BCEX HEMPEPHIBHBIX (PYHKIUI M3 MHOKECTBA JICHCTBUTEIBHBIX
qyucen B cebs?

9. Kakyro MOIIHOCTh IMEET MHOXECTBO BCEX alreOpandecKuX ACHCTBUTEIBHBIX YUCeN?

10. [okaxwure, YTO IS JaHHOIO OCCKOHEYHOIO MHOXECTBA X MHOXKECTBO €ro KOHEUHBIX
MOJIMHOXKECTB PABHOMOIIHO caMoMy X.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

[IprMepHBII IEpEYEHb BOIIPOCOB:
. KanoHnyeckoe nonxoe ynopsioueHue Kajpara opavHaia.
. AucTprOyTHBHOCTH TIOJHBIX OYJIEeBBIX anreop.
. TpaH3UTHUBHBINA KOJLIAIIC.
. Teopema MocToBCKOTO.

1

2

3

4

5. Teopema o mpocTOM Haeae.

6. Craunonapusie MHOXecTBa. Jlemma domopa.
7. Teopema CunbBepa 0 KOHTUHYYM-(OYHKIIMY Ha KapIWHAIaX HECYETHOW KOHQUHATBHOCTH.
8. Teopema Dpaémia — Pano.

9. Teopema [lymnuka — Musnepa.
1

0. Usmepumsbie kapauHaibl. HopmanbHble MEpHI.

buner 1.

1. KanoHu4eckoe nmojHoe ynopsaoueHne KBajapara OparHania.

2. VI3 uiockocTH BHIOPOCHITN MPOU3BOIBHOE CYETHOE MHOXKECTBO TOUYEK. JIoOKa)KUTe, 4TO OCTaBIIAsCS
4acTh MIIOCKOCTH

JIMHEWHO CBs3HA W, OoJiee TOro, JI00bIE 1BE HEBHIOPOLICHHBIE TOYKH MOYXXHO COEAMHUTH JBYX3BECHHOMN
JIOMaHOM, HE



3aJIeBaroIeil BHIOPOIIEHHBIX TOYECK.

buner 2
1. luctprOyTHBHOCTH TIOHBIX OYJIEBBIX anreop.

2. IIOKa)KI/ITe, YTO MHOKECTBO BCCX IPAMBIX Ha INIOCKOCTH PAaBHOMOIIHO MHOKECTBY BCEX TOYUCK Ha
IIIIOCKOCTH.

buner 3

1. TpaH3UTHBHBIN KOJUIAIIC, TeEOpeMa MOCTOBCKOTO.

2. JlaHo OeCKOHEYHOE YaCTUYHO YHOpSAOUYEHHOEe MHOXecTBO X. JlokakuTe, 4yTo B HEM Bceraa
Haiaéres mmbo

OeCKOHEYHOE MOJMHOXKECTBO MOMAPHO HECPABHUMBIX JJIEMEHTOB, MO0 GECKOHEYHOE IMOIMHOXKECTBO,
Ha KOTOPOM

WHIYLIHPOBAHHBIN MOPSAAOK JIMHEEH.

buner 4
1. Teopema o mpocToM uzeane.
2. JIoKaXHTe, 4TO ECIIM OTPE30K Pa30UT Ha JIBE YaCTH, TO XOTs ObI O/HA U3 HUX PAaBHOMOIIHA OTPE3KY.

Kputepun onennBanus

Onenka «OTJINYHO (10)» BBICTaBIISIETCS CTYZICHTY, [IOKa3aBIIEMy  BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Onenka «OTIUYHO (9)» BBICTABIIACTCS CTYACHTY, IOKa3aBIIEMY BCECTOPOHHHUE, CUCTEMaTH3UPOBAHHBIE,
n1yOokue 3HaHUS y4eOHOH HporpaMMbl JUCHUIUIMHBI M YMEHHE NPUMEHATh UX Ha NPAKTUKE IPU
peIlIeHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIBHOE 000CHOBAHNE IPUHSTHIX PEILICHHA.

Ouenka «omIMYHO (8)» BBICTABISETCS CTYAEHTY, T0OKa3aBIIeMy BCECTOPOHHHE CUCTEMAaTH3MPOBAaHHbIE,
DIyOOKHe 3HAaHMS Y4eOHOW MpOrpaMMBbl AUCUUIUIMHBL M yMEHHE NPUMEHSITh MX Ha NPAKTUKE IPH
pelLIeHnN KOHKPETHBIX 3aJ1a4, ¥ IPAaBIIbHOE 000CHOBaHME MPHHATHIX PELICHUH.

OI_IeHKa «XOopo1Io (7))) BBICTABJIIACTCA CTYACHTY, €CJIM OH TBCPAO 3HACT MATCpuajl, rpaMOTHO M IIO
CylI€CTBY U3JIarac€t €ro, yMeCT IPUMCEHATD MTOJTYUYCHHBIC 3HAHNA Ha IMPAKTUKE, HO JOITYCKACT B OTBETC
HJIW B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH.

Ouenka «xoporo (6)» BBICTABISAETCS CTYIEHTY, €CJIM OH 3HAeT Marepuall, TPaMOTHO U 10 CYILECTBY
W3JIaraeT €ro, yMeeT INPHUMEHSTH IOJIyYEHHBIE 3HAHUSA Ha MPAKTHKE, HO JIOMYCKAET B OTBETE WU B
peLIeHUH 3a/1a4 HEKOTOPbIe HETOYHOCTH.

OHeHKa «XOopo1Io (5))) BBICTABJIIACTCA CTYACHTY, €CJIM OH 3HACT MATCpuall, U 10 CYHUICCTBY MU3JIaract
€ro, yMe€T NpPHUMCHATH IIOJYYCHHBIC 3HAHUA Ha MPAKTHUKE, HO AOIIYCKACT B OTBCTC WJIM B PCIICHUU
3a1a4 HCKOTOPBIC HCTOYHOCTH.

OneHka «ydOBIETBOPUTENBbHO (4)» BBICTABISETCS CTYIEHTY, IOKa3aBIIeMy (parMeHTapHbIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapylLIeHHs JJOTUYECKONW MOCIIEA0BATENBHOCTH B U3JI0KEHUH ITPOrPaMMHOIO MaTepHasa, HO MPU 3TOM
OH BIIJICET OCHOBHBIMH pa3ieiaMu Y4eOHOH mporpamMMbl, HEOOXOAMMBIMH JUIS JaJIbHEHIIEro
00y4eHHUsI U MOXKET MPUMEHSTH TIOJIy4YeHHbIC 3HAHUSI 110 00pa3ily B CTAaHIAPTHOW CUTYyalUH.

OueHka «yIOBIETBOPUTENBHO (3)» BBICTABISIETCS CTYIACHTY, IIOKa3aBUIEMYy (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapylleHHs JOrMYECKON M0CIe0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH BiajeeT (parMeHTAPHO OCHOBHBIMH pa3liellaMd Y4eOHOW NpOrpaMMbl, HEOOXOOUMBIMHU JUIS
JanbHENIIero oOyueHHs M MOXKET NPUMEHSATHh IOJNyYeHHbIe 3HAHUS MO 00paslly B CTaHAApTHOMN
CUTYyalluH.

OneHka «HEYIOBICTBOPUTEIHHO (2)» BBICTABISIETCS CTYIEHTY, KOTOpPBIH HE 3HAeT OoiblIed YacTu
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl IUCHMIUIMHBI, JAOIyCKaeT rpyOble OmHOKH B
(hopMyIIMPOBKaX OCHOBHBIX MOHATHI JUCUUIUIMHBI K HE YMEET UCIIOJIb30BaTh NOJIYYCHHBIC 3HAHUS IPU
pELIEHUH TUIIOBBIX IPAKTUYECKUX 3ajad.

OueHka «HEyZOBIETBOPUTENbHO (1)» BBICTAaBISETCS CTYAEHTY, KOTOPBI HE 3HAeT (hOpMyITHPOBOK
OCHOBHBIX MOHITHN AUCIUILINHBL.



5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

Bo Bpemss mpoBeaeHuss auddepeHIMpPOBAaHHOTO 3a4éra OOydaroluecss MOTYT IOJIb30BarThCs
IpOrpaMMOl JMCIUILIHHBL, @ TaKXKe CIPAaBOYHOH JINTEPATYpOil, KOHCIEKTaMH JICKIUI WU APYTHMHU
MarepHaIaMH.



