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 JMCHMILIMHE: MaremaTnyeckuil anmapar KOHIENTYalIbHBIX METOIOB
110 HANIPABJICHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: [IpuxiagHas MaTeMaTHKa, KOMIBIOTEPHBIC HAYKH U HHKCHEPHS

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
Kageapa KOHLENTYaIbHOTO aHAIN3a U IIPOCKTUPOBAHUS

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBbI IPOMEKYTOUHOM arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 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

[Iporpammy cocrasuin: N.P. bopucos

[Iporpamma obcyxkaeHa Ha 3aceqannu Kadenpsl KOHIENTyaabHOro anaiusa u npoektuposanus 01.03.2023



AHHOTANMA

B kypce paccmaTpuBaroTCsi akCHOMaTH4ecKasi TSOpHsi MHOKECTB U Teopust cTpykTyp H. BypOaku, nexamue B
OCHOBE MAareMaTHYecKOro ammapara, HMCIOJb3YyeMOro Juisi OKCIUIMKAl[MM CHUCTEM IOHSATUH  Ipu
KOHIICTITYJIbHOM aHaju3e M MpoekTHpoBaHuu. Oco0oe BHUMAHHUE YIENSETCS HCIOJIB30BAHUIO armapara
ponoB cTpyktyp Bypbaku miist onvcanusi 00beKTOB B (POPMATBLHOTO BBIBOAA CBOHCTB ATHX OOBEKTOB, & TAKIKE
UCTIONIb30BaHMIO (DOPMAILHBIX ONEepaIuii HajJ POIaMH CTPYKTYP.

Kypc mpenmnosaraer moigydeHue NMPaKTUYECKOTO ONBITA SKCIUIMKALIMK CHCTEM MOHATHUN B ammapare poioB
CTPYKTYP ¥ O3HAKOMJIEHUE C IKCIUIMKALUSIMU HEKOTOPBIX MaTeMaTHYECKUX KOHCTPYKTOB.

HH}I OCBOCHHUA KypcCa CIIYIIATCIIIO KEJIAaTCJIbHO 3HATh OCHOBLI MaTeMaTHISCKOMN JIOTHUKU.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

ObecrieunTh TEOPETHUYECKYIO 0a3y Jsl yCIEUTHOrO MPUMEHEHHS SI3bIKa TEOPHUH MHOXKECTB M amapara
pPOMOB CTPYKTYp B HPUKIAJHOM MOJCJIUPOBAHUM TIPEIMETHBIX oOOJacTel myTéM H3ydeHHs
AKCMOMAaTHYECKON TEOPUH MHOXKECTB M OCHOBHBIX €€ pe3yJabpTaToB, OCHOB amrapara pojloB CTPYKTYp.

33]13‘[1/[ JAUCHUIIINHBI

- CopmupoBaTh LEIOCTHOE MPEACTABICHHE 00 AKCMOMATHKE TEOPUH MHOXKECTB U TO3HAKOMHUTH C
KPYI'OM BOIIPOCOB, pacCMaTpHUBAaEMbIX aKCHOMAaTHYECKON TEOPHH MHOXKECTB;

- OBJIAACTb HaBBbIKaAMHU PCEIICHUA 3a/ad, CBA3aHHBIX CO CBOMCTBaMH onepaunﬁ HaJ MHOXCCTBaMH,
CBOICTBaMH YOopsasA04YCHHBIX MHOXCECTB U CPABHCHUCM MHOXCCTB IO MOIIHOCTH;

- O3HAKOMMTH C amrmaparoM poJoB CTPyKTyp bypOaku u omepaunsMu HaJ pogaMu CTPYKTYp, OBIAACTh
HaBBIKAMM CO3IaHUS POAOCTPYKTYPHBIX TEKCTOB U MPOBEAEHUS (POPMAJIBHBIX ONepannii ¢ HUMU.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-1.1 AnanusupyeT 3aaady, BRI 3Tallbl €€ PelIeHus,
NeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYET U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

YK-1 Criocoben oCyIiecTBIsTh [TOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

YK-1.4 I'pamotHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

VYK-1.3 PaccmarpuBaeTr pa3nuuHblE BapHaHTHl PELICHUS
3a]1auM, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

OIIK-1.1 CnocobeH aHaIM3UPOBaTh MMOCTABICHHYIO 337134y,

OIIK-1 Cnocoben npuMeHsTh HAMEYATD MyTH €€ PEIIEHHs

(byHIaMeHTaNbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK M UCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CnocobeH cTpouTh MareMaTH4ecKHe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
uH(pOpMaNNIO 00 aKTyalbHBIX Pe3ylbTaTaX MCCIIEIOBAHUHN B
paMKax TemaTH4eckoi o0macTu cBoed mnpodeccruoHaTbHOU
[IK-1 CnocoGeH craBuTh, (hopMann3oBeIBaTh 1 |ACATCIBHOCTH

pemiarh 3a/1a4u, B ToM uncie pa3padareiBath 1 [[IK-1.2  CriocoOeH  BBIIBUTATh  TUIOTE3bI, CTPOHTH
HCCJIE0BATh MaTeMaTHYECKUE MOJIEIH MaTeMaTHYecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJIEHHUH M MTPOIIECCOB, OLIEHNBATh KAY€CTBO pa3paboTaHHOMN
aHaJIM3UPOBATh HAyYHbIE TPOOIEMBI, [TOJy4YaTh |MOJEIIN

HOBBIC HAYTHBIC PE3YJIbTAThI [IK-1.3 CrmocobeH mnpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl




3. IlepeyeHb MJIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 110 AMCHUILINHE (MOAY.II0)
B pesynbrare 0CBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI
3HaTh:
- S3pIk Teopun MHOXeCTB M akcuoMaruky ZFC Teopum MHOXECTB, NMPUYMHBI, NPUBEAIINE K €&
(bopMHUpPOBAHUIO, POJIb KAJKAOH U3 aKCHOM;
- OTpezieTieHnE OTepalurii HaJl MHO)KECTBAMH U UX CBOWCTBA;
- CBOICTBa MHOXKECTB, CBSI3aHHBIE C MOLTHOCTSIMHU U IOPSIAKOBBIMU THIIAMUY;
- A3BIK amIapara poioB CTPYKTYP;
- onpezienieHne (popManbHBIX ONepauii HaJl pofiaMH CTPYKTYP.
YMETb:
- [Tonb3oBarkcst HopMaIbHBIM BBIBOJOM B TEOPUU MHOXECTB C IpUMEHEHHeM akcuomatuku ZFC;
- pearhb 3aJa4M, CBS3aHHBIEC C pACCMAaTPUBAEMBbIMU TEOPETUYECKIUMHU BOIPOCAMU;
- TIONB30BaThCs ANIMapaToM POAOB CTPYKTYp bypOaku mist onmucaHus MaTeMaTH4eCKUX OOBEKTOB M
(hopMasIbHOTO BBIBOJIA CBOMCTB 3TUX OOBEKTOB;
- IOJIb30BaThCs (POPMATILHBIMHU OIEPALIMAMH HAJ POIAMH CTPYKTYD.
BJIaJIETh:
HaBpikamu u pemiars 3a1a4u, CBA3aHHbIE C pacCMaTpPUBAEMbIMH TEOPETUYECKUMH BOIIPOCAMH.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIiInHbl (MOYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYas
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AUCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| Beenenue. HauBHas Teopuss MHOXECTB. 3 3 3

[Tapanokc Paccena.

MonenmupoBaHue C TIOMOIIBIO CHCTEM
2 oTIpeJieIeHU . [TorpebHOCTB B 3 3 3
MaTeMaTHYEeCKOM arapare.

AxcroMarndeckas TCOpUSA MHOXCCTB.

3 . 3 3 3
OCHOBHBIC TEPMBI ¥ HX CBOMCTBA.

4 OKCIUTUKAIUS CUCTEM MOHATHI B TEOPUHU 3 3 3
MHOXXECTB. DKCTCHCHOHAIN3aI1s.

5 Heynopsinodennast mapa, ynopsiioueHHast 3 3 3

napa, koprexx. HarypanbHeie yncna.

Cucrtema  THIOB  pPOJOCTPYKTYpPHOH
6 IKCIUTUKAIIH. Pa3BopaunBanue 3 3 3
AKCHOMaTU4eCKON TEOpHUH.

HekaproBo mnpousBencHue. buHapHbIe

7 3 3 3
OTHOILUCHHS U UX BUABL.
OKCIUTMKALUU MaTeMaTHu4eCcKuX

8 KOHCTPYKTOB, OCHOBaHHBIX Ha OWHApHOM 3 3 3
OTHOILCHHH.

9 CpaBHEHHE MHOXXECTB II0 MOIIHOCTH. 3 3 3
Teopema Kanropa.

10 Bripazurenbhble cpencTaa 3 3 3
KOHIIENITYaJILHOM cXeMbl. [ pad TepMoB.

Nroro gacos 30 30 30

ITonroToBka k 3K3aMeHy 0 gac.




OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 7 (OceHHwmi)
1. Beenenune. HauBnas Teopust mHOxecTB. [lapagoke Paccena.

1.1. Beenenne. OCHOBHBIC TIOHSTHS U 0003HAYCHUS

1.2. O630pHOE TOBTOPEHHE MaTEMaTHIECKOH JTOTHKU

1.3. IIpenukar npuHaAIeKHOCTH U €0 ceMaHTuKa. [Ipenukarsl IoIMHOXKECTBa U paBEHCTBA
1.4. AkcroMa 3KCTEeHCHOHATIBHOCTH

1.5. HauBHas teopust MHOkecTB. CXeMa HEOrpaHU4YEHHOTO BbICJICHUS

1.6. IMapanokc Paccena. [ToHsITHE «HEKOJIIEKTUBU3UPYIONIAsK (HOPMYIIay

2. MopenupoBaHue ¢ MTOMOIIBIO CUCTEM olpe/iesieHui. [lorpeOHOCTh B MaTeMaTHYeCcKOM armapare.

2.1. OO01iee MOHUMaHKE MOJCITUPOBAHUS KaK PEAYKIIHOHHOTO IPEICTABICHUS ICHCTBUTEIBHOCTH
2.2. [lonsiTHe Kak TpoiKa: 3HaK, COJepKaHUEe, 00beM

2.3. IlpumeHeHue onpeaeneHui A BEIPAKEHUS COACPKAHUS

2.4. MozaenupoBaHUe C TIOMOIIBIO CUCTEM MOHATHH (CUCTEM OTPEIEIICHUH )

2.5. Dkcrnmukanms coaepxanus. Heo6xoquMocTs GopManbHOTO SI3bIKa

2.6. TpeboBaHwUsI K 31Ky (POPMaTBHOMN IKCIUTUKAIIUT

3. Akcuomarnyeckas Teopusi MHOKeCTB. OCHOBHBIE TEPMBI M UX CBOWCTBA.

3.1. Akcuomsl ZFC u npsimble clencTBUS
3.2. CemanTHKa 1 Ha3HaueHue akcuoMm ZFC

3.3. CxeMa orpaHu4yeHHOTO BblAeneHus. bynean — MHoxecTBo-cTeneHb. OCHOBHBIE TEPMBI TEOPHH
MHOXECTB

3.4. Iuarpammel DaBapaca-BenHa
3.5. CBoiicTBa OCHOBHBIX TEPMOB

4. BKCHJ'II/IKEILII/IH CHCTEM IIOHSTHII B TCOPHUU MHOXKXCCTB. 3KCTCHCHOHaHH3aHI/I$[.

4.1. Cucrema onpezaeneHuil Kak akcuomarnieckas Teopusi. KonuenryanpHas cxema
4.2. ba3oBbIe U MPOU3BOJHBIC TOHATHS

4.3. DKCTEHCHOHAIbHbBIC U HHTEHCUOHAJIBHBIC MTPEACTABICHUS TOHITUN

4.4. DxcreHuuonanu3zanys. CeMaHTHKa MHOKECTBA

4.5. bazucusle MHOXkecTBa. KonseHmus. [IpocTeiiie pogoBeIe CTPYKTYpBI

4.6. YTBEpKICHUA U ONIPEACICHUS

4.7. TeopeTHKO-MHOKECTBEHHBIE TEPMBI KaK OIPENEICHUS TOHATUI

4.8. JIuarBucTHyecKas HHTEepnpeTanns GopMalbHOTO BRIpaKEHUs. TepMHHOIOTU3aIUS
4.9. DKcMKaMy KOHIENTyanbHbIX cxeM «[lomMHOkecTBO», « AOCTpaKTHBIN BBIOOP»

5. HeynopsinodeHHas napa, ynopsiioueHHas nnapa, koprex. HarypanbHsle yncna.

5.1. Ilonarue HeynopaoueHHOH n-ku. OnpeaeseHne MHOXKECTBA IIEPEUUCIICHUEM

5.2. TloHsATHE KOpTE)Ka Kak ynopsaoueHHou n-ku. [Ipenukar paeHcTBa koprexeil. Manast mpoexnus
5.3. YnopsnoueHHas napa u n-ku mo Kyparosckomy. CBoiicTBa ynopsiioueHHON Mapbl

5.4. Cuernas unnykuus. CueTHas peKypcus

5.5. Akcuomarndeckoe onpezesieHre HaTypaibHbIX uncen 1o pon-Helinmany

5.6. JlokazaTenbCcTBO CBOMCTB HATYpabHBIX YHCET




5.7. BeiBog apudmMeTHUecKuX ornepanui
6. Cuctema TUTIOB pOJIOCTPYKTYPHOM dKCIUINKAIMU. PazBopadnBanne akcHOMaTn4ecKorl TEOPUH.

6.1. IToHsITHE KOHCTUTYEHTBI U COOTBETCTBYIOILETO €if THIA JaHHBIX

6.2. KoncranTtHsle MHOXeCTBA. MoieTpoBaHNE HATypaIbHBIX YHUCET

6.3. AKCOMBI 1 aKCHOMAaTUYEeCKHUE TEPMBI

6.4. ITapameTpu3oBaHHbIE BEIpaKeHUS. TepM-QyHKIMN U IPEANKAT-(YHKIHN

6.5. JlemykTuBHOE pAacKphITHE aKcHOMaruyeckol teopuu. @DopmallbHOE U conep)KaTeabHOe
pa3BopaynBaHUE

6.6. Ilonarue paznoobpaszus u ero pois B KAull
7. dexapToBo nmpou3BeaeHue. buHapHbIE OTHOIIEHUS U UX BU[BL.

7.1. JlekapTOBO NPOU3BEICHUE KAK MHOXKECTBO KOPTEXKEH

7.2. Tepmbl: OomnbIIas NpoeKUus, GUIbTp

7.3. bunapHbIe OTHOIIEHHUS Ha IByX MHOKecTBax. Habop TUIIOBBIX akCHOM
7.4. Ilonarus ¢pyHkuus, oodpas, mpoodpas, oOparHoe 0TOOpakeHUE

7.5. bunapHble OTHOLLIEHUS HA OAHOM MHOXkecTBe. [lopsiaku u ux cBoicTBa
7.6. OTHOIIICHNE YKBUBAJICHTHOCTHU

7.7. IloHsTHs HAaUOONBIIETO U HAUMEHBIIICTO YJICMEHTA

8. SKCHJ'II/IKaLII/II/I MAaTCMaTUYCCKUX KOHCTPYKTOB, OCHOBAHHBIX Ha 6I/IHapHOM OTHOIICHHH.

8.1. KC «bunapHO€ OTHOLICHHE

8.2. KC «buexktuBHOE 0TOOpakeHUE»

8.3. KC «JIuneiinslii nopsaok», « OTHOIIEHNE SKBUBAJICHTHOCTHY
8.4. KC «CbanancupoBaHHOE ACPEBO»

8.5. KC «Monoumy, «Ilome»

9. CpaBHEeHHE MHOXECTB 110 MoIHOCTH. Teopema Kanropa.

9.1. IlonaTue opauHana ¥ KapAnHaIa JJs1 KOHEYHBIX U CYETHBIX MHOXKECTB
9.2. CpaBHeHHE MHOKECTB 110 MOITHOCTH. Orepanny HaJl MOIIHOCTSIMH
9.3. Teopema KanTtopa-bepumreitna

9.4. Teopema KanTopa. ITapagokc Kanropa

9.5. «Ilapanokc» Ckonema

9.6. BBeneHue B TEOpPUIO CUETHBIX WM TpPaHCOUHUTHBIX MHOXecTB (0e3 nokaszarenbcTB). Poib
akcrombl BeiOopa. [lapagoke bypanu-®opru

10. BripazuresnbHble cpelicTBA KOHIIETITYIBHOM cXeMbl. [ pad TepMoB.

10.1. ®opmanpHas AEAYKIUS C MIOMOIIBIO OMEpaIuii CO CTPYKTYPOH U TEOPETHUKO-MHOKECTBEHHBIX
oneparuit

10.2. ConepsxarenbHasi AEAYKLHUS C IOMOIIBIO OTPAHUYEHHOTO BbIICICHUS
10.3. IloHsTHE BBIPA3UTEIBHON CIOCOOHOCTH aKCHOMATHYECKON TEOpUU
10.4. IIpencraBieHue KOHLIENITYaIbHOH CXeMBI B BuJe rpada TepMOB

10.5. OcobenHOCTH TpaH3UTUBHBIX pEOEp B rpade TepMOB

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

VYuebHas ayquTopHsi, OCHAILICHHAs! KOMITBIOTEPOM U MYJIBTUMEAUHHBIM 000pYyI0BaHHEM: IPOEKTOP,
JOCKa, MOAKIIOUEHHE K ceTH «THTEepHET».



6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPbI

OcHoBHas 1uTeparypa
1. byp6aku H. Teopust muoxects: Ilep. ¢ ¢p. / Iloxn pen. B. A. Yenenckoro. — M.: Mup, 1965. — 455
c.
2. Bepemarun H. K., llens A. X. Jlekunn no MareMaTu4ecKoi JOTHUKE U TEOPUHU alropuTMoB. HacTs 1.
Hauana Teopun maoxects. — M.: MIITHMO, 2002. — 128 c.
3. Konmmoropos A. H., lparanun A. I. Maremarnyeckas J0ruka. — 2-€, CTepeoTHIl. u3a. — M.:
YPCC, 2005. — 240 c.
4. JlaBpos 1. A., Makcumona JI. JI. 3agaum no TeOpuu MHOKECTB, MATEMAaTHUECKON JIOTUKE 1 TEOPUH
anroputMoB. — M.: OU3MATIIUT, 2004. — 256 c.
5. Ilonomapés WM. H. BBenenue B MaTeMaTHUECKYIO JIOTUKY U pojibl CTpYKTyp. — M.: MOTU, 2007. —
240 c.

JlononHuTenbHAs TUTEpaTypa
1. Mex T. Teopust MEHOXeCTB U MeTo popcunra. — M.: Mup, 1973. — 150 c.
2. Kooan II. [Ix. Teopust MHOXKECTB U KOHTHHYyM-runore3a. — M.: Mup, 1969. — 347 c.
3. [MaBnosckuit FO. H., Cmupuosa T. I'. lIkansl pogoB CTPYKTYp, TEPMBI I COOTHOILICHHUS,
coxpansromuecs npu nzomopgpuszmax. — M.: B[ PAH, 2003. — 92 c.
4. IMasnorckuii 10. H., Cmupnosa T. I. [IpoGrema IeKOMIO3UIIMU B MATEMaTHUECKOM MOJICITMPOBAHUH.
— M.: ®A3UC, 1998. — 266 c.
5. @penxkens A. A., bap-Xumien Y. OcnoBanus teopun MHOkecTB / [lox pen. A. C. Ecenuna
—Bonenuna. — M.: Mup, 1966. — 556 c.

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

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

- Windows 10, Skype, Zoom;
- Office 2016: PowerPoint;
- Dkcreop 4.8.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4alOLUil IUCUUIUIMHY, JOJKEH C OJHOW CTOPOHBI, OBIAJAETh HCTOPUEH pa3BUTUSA U
COAECpP)KaHUEM TEOpUM MaTeMaTHYECKOrO almnapara, MCIOIb3YyEeMOrO MJIsl 3KCIUIMKALMU CHCTEM
MOHATHUH, a C APYTOil CTOPOHBI, JOJKCH OBJIAJCTh HABBIKAMH IPUMEHEHUSI MaTeMaTHYECKOTO anmapara
KOHLIENTYaJIbHBIX METOAOB JUIsl IOCTPOEHUSI KOHLENTYaJIbHBIX MOJAEJIEH 3JE€MEHTApHBIX IPEAMETHBIX
o0JacTei.

VYeneniHoe oCcBOeHUE Kypca TpeOyeT HapshKEHHON caMOCTOATENBHOM paOboThl cTyeHTa. B mporpamme
Kypca MpHUBEIeHO HeoOXoauMoe BpeMs uid paboThl cTyaeHTa Haj Temor. CaMmocTosTenbHas pabora
BKJIIOYAeT B ce0s:

- YTEHUE U KOHCIIEKTUPOBaHUE PEKOMEHI0BaHHOM JINTEPaTyphl,

- pellleHue 3aJaHui I TEKYLIEro KOHTPOJLs,

- UCIOJIb30BaHUE U3YyYaEMBbIX NPOIPAMMHBIX CPEICTB Ul PELIEHUs IpeAJaraeMblX TECTOBBIX 3afad U
CaMOCTOATENBHO MOCTABICHHBIX UCCIEI0BAHUM,

- mpopaboTKy ydeOHoro Marepwana (yuyeOHOW W Hay4dHOH IuTeparype), MOATOTOBKY OTBETOB Ha
BONPOCHI, MNPEIHA3HAUYEHHBIX [UIS CaMOCTOSTEIbHOIO M3YYEHHUS, JI0Ka3aTeJIbCTBO OTACIbHBIX
YTBEPKIECHUM, CBOICTB;

- MOJITOTOBKY K T PepeHIIMPOBAHHOMY 3a4ECTy.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHON pabOTOH CTyJeHTa OCYIIECTBIsAEeTCS B Qopme
WHAWBHUIYaJIbHBIX KOHCYJIBTAIUM.



BaxxHo 10oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHMYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3y4YCHUS OTICNBHBIX TEM, BOINPOCOB, CleIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: IIpuknaagHas MaTemMaTHka, KOMIIBIOTEPHBIE HAYKH W HHKEHEPHS
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
Kageapa KOHLENITYaIbHOTO aHAIN3a U IIPOCKTUPOBAHUS

Kypc: 4

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

PaszpatGoTunk: N.P. bopucos



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 Criocoben oCyIIecTBISATh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEIICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

YK-1.4 I'pamotHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

VYK-1.3 PaccmarpuBaeTr pa3nuuHble BapHaHTHl PELICHUS
3a[1auM, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

OIIK-1 Criocoben npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK M UCIIOJIb30BaTh X B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CnocobeH aHaIM3UPOBaTh MMOCTABICHHYIO 337134y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpouTh MareMaTH4ecKHe MOJEIH,
MPOMU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

[IK-1 CnocoGen ctaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3YyJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJbTaTax HCCIeOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATLHON
IEITEILHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAETH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare wu3yueHHs JAMCIHUILIMHBI
00yJarouiCs JTOIDKEH:

3HAThb:

«Maremarnueckuii anmapar KOHLENTYaJIbHBIX METONOB  »

- SI3pIK TeopuM MHOXECTB M akcuomatuky ZFC Teopuu MHOXECTB, MPHUYMHBI, MPUBEAIINE K €&

(hopMUPOBAHUIO, POITH KAXKIOH U3 aKCHOM;

- OIIPEEIICHUE ONIEpalliid HaJl MHOKECTBAMH U UX CBOMCTBA;
- CBOMCTBa MHOXECTB, CBSI3aHHBIE C MOIIHOCTSMU U NOPSAKOBBIMHU THIIAMH;

- AI3BIK amrapara pojioB CTPYKTYp;

- onpezesieHre (GOpMaNbHBIX ONepaliii HaJ POAaMHU CTPYKTYP.

yMeTh:

- [Tonb3oBarkcst HopMaIbHBIM BBHIBOJIOM B TEOPUU MHOXECTB C IpUMEHEHHEeM akcuoMatuku ZFC;

- pelars 3aJa4u, CBSI3aHHbBIC C PACCMAaTPUBACMBIMH TEOPETUUECKHMH BOIIPOCAMH;

- TIOJIb30BAThCsl aNIapaToM POAOB CTPYKTYp BypOaku uis onmcaHHs MaTeMaTH4eCKUX OOBEKTOB H
(hopMalIbHOTO BHIBOJIA CBOMCTB 3TUX OOBEKTOB;

- TIOJIB30BaThCs (POPMATILHBIMHU OTIEPAIIMSIMH HAJ POIAMH CTPYKTYP.

BJIad€Th:

Hapwixamu n pemarb 3aja4u, CBA3aHHBIC C paCCMAaTpUBACMbIMH TCOPCTUUYCCKUMHU BOIIPOCAMU.

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

3aﬂaHI/I$I B IPUKPCIUICHHOM JJOKYMCHTC.




4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. OTHOWIEHUS KITPUHAIIIEKATEY U «OBITH TIOIMHOKECTBOM.

2. Axkcuoma 3KCTEHCHOHAJILHOCTH U OTHOLICHUE PAaBEHCTBa MHOXKECTB.

3. ITapanokc Paccena.

4. Axcuomaruzauus Teopurd MHOXeCTB (cuctema Llepmeno-Openkens).

5. IloHATHS KOHLIETITYaIbHOM CXEMBI, OTIpeiesieHue, hopMabHas SKCIUTHUKALINS.

6. Ilogxox kK MOJENTUPOBAHHIO C IOMOILBIO CHCTEM TOHSITHH.

7. VYnopspoueHHas mnapa 1o KyparoBckomy, aekapToBo mpousBeacHue. DyHKIHS, WHBEKLIHA,
cropbeknus, ouekius. [Ipoeknnu, 06pa3bl, KOMIO3HIINH.

8. Akcroma 6eCKOHEYHOCTH U TOCTPOEHHE MHOKECTBA HAaTypaIbHBIX uKcen 1o ¢pox Helimany.
9. CuéTHas MHAYKUUS U PEKypCHsl.

10. TTocTpoenue apuMeTHIESCKUX ONEPaIHii.

11. DxcreHcuoHanu3alys. ODKCIUIMKALKA KOHLENTYalbHBIX CXEM C TOMOIIBIO TEOPUU MHOKECTB.
bazoBsie u BeIBOAMMBIC TIOHSTHS. DOopManbHBIE BEpakeHUs. Konsentus. MaTepniperaus

12. CpaBHEHHE MHOXKECTB TI0 MOIITHOCTH.

13. Teopema Kantopa—bepHiuTeiina.

14. Teopema Kanropa.

15. ITapagoxc Kanropa.

16. bunapHble  OTHOIIEHMS HAa  OJHOM MHOXECTBE: 3KBUBAJEHTHOCTb U  IOPSJIOK.

MunumanbHbIe/ HanMCHBIIINCE, MaKCHMaJIbHBIC/HauOOIbIIINE 3JICMCHTEI n r'paHu YaCTHYHO
YHOpAAOYCHHBIX MHOXCCTB.

Kpurepun onennBanus

ommyHo (10) - BbICTaBIAETCS CTYOCHTY, IIOKa3aBIIEMy BCECTOPOHHHE, CHCTEMAaTH3MPOBAaHHbBIC,
n1yOoKHe 3HaHHUS y4eOHOM MPOrpaMMBbl JUCHUILIMHBI M YMEHUE YBEPEHHO IMPUMEHATh X HA MPAKTHKE
MIPH PELICHUH KOHKPETHBIX 3ajiad, CBOOOJHOE U NMPaBUIIbHOE 000CHOBAaHUE MIPUHATHIX PELICHUH.

omn4HO (9) - BBICTABIICTCS CTYACHTY, ITOKa3aBIIEMy CBOOOAHOE ONEPUPOBAHUE 3HAHUSIMH Y4eOHON
[IPOrpaMMBbl AUCLUILIMHBI, BHIIIOJHEHUE 33JaHUN TBOPUECKOIO XapaKkTepa.

OTINYHO (8) - BBICTABIIAETCS CTY/IEHTY, IT0KAa3aBIIEMY BJIaJICHUE IPOrPAMMHBIM Y4€OHBIM MaTepHaIoM
C HaJIMYMEM HECYILIECTBEHHBIX OIIMOOK B AEUCTBUSIX, CAMOCTOSATENIEHO UCIPABIISIEMbIX yUaIIUMCSI.

xopouto (7) - BBICTABIISETCS CTYAEHTY, €CIIM OH TBEPJO 3HAET MaTepual, 'PaMOTHO U IO CYIIECTBY
M3JIaraeT ero, yMeeT NPUMEHATh NOJIyYEHHBIE 3HaHUS Ha NPaKTUKE, HO JOMYCKAeTCs B OTBETE MIIU B
peLIeHUH 3a/1a4 HEKOTOPbIe HETOUHOCTH.

XOpo1Io (6) - BBICTABIICTCA CTYACHTY CCJIM OH OCO3HACT BOCIIPOU3BCACHHUC MPOrpaMMHOTIO y‘IC6HOFO
marepuajla, B TOM HYUCIC U paanquﬁ CTCIICHU CJIO)KHOCTH, C HCECYHICCTBCHHBIMU OH_II/I6KaMI/I,
3aTpYAHCHUA B IPUMCHCHUU OTACIIbHBIX HABBIKOB.

Xopomo (5) - BBICTABISICTCS CTYACHTY €CJIM TEOPETHYECKOe COICpP)KAaHWE OCBOCHO HE MOJIHOCTHIO,
HEKOTOpBIE TPAKTHYECKHE HABBIKM C(POPMHUPOBAHBI HEIOCTATOYHO, B HEKOTOPBHIX CIy4asx OBbLIH
JIOIYTIEHBI ONTHOKH.

YAOBJIETBOPUTEIBHO (4) - BBICTAaBISIETCS CTYICHTY, IOKa3aBlIeMy (parMeHTapHbIH, pa3pO3HEHHBIH
XapakTep 3HAaHUH, HEIOCTATOYHO TMPaBHJIbHBIC (QOPMYIUPOBKH 0a30BBIX TOHITUH, HapyIICHHS
JIOTUYECKOM TTOCIIEeJOBATEIbHOCTH B M3JIOKEHUHM MPOrPAaMMHOIO MaTrepuasa, HO IPU 9TOM OH BajeeT
OCHOBHBIMH pa3/iellaMu Y4eOHOH MporpaMMbl, HEOOXOIUMBIMHU ISl TAIIbHEHIIETo 00yYeHUSI 1 MOXKET
NPUMEHSTH [TOJTyYCHHBIC 3HAHUS 110 00pasily B CTaHIAPTHOW CUTYaIHH.

YAOBIETBOPUTENBHO (3) - BBICTABISIETCS CTYACHTY B Cly4ae OOJBIIOrO KOJIMYECTBA HEIOYETOB U
HETPaBWIBHBIX OTBETOB, a TAK)XXE MACCHBHOM padoTe B X0/ 3aHATHH, MHOTHE ydeOHbIC 3aJaHus HE
BBITTOJTHEHBI.

HEYIOBJICTBOPUTEIBHO (2) - BBICTABISCTCS CTYICHTY, KOTOPBIH HE 3HAeT OOJIbIICH 4acTH OCHOBHOTO
cojiepkaHusi y4eOHOW TpOTrpaMMbl JTUCIMIUIMHBI, JOMycKaeT rpyOble OmUOKH B (HOPMYIHPOBKAX
OCHOBHBIX TOHATHI TUCHUIUIMHBI M HE YMEET HWCIOJIB30BaTh IOJYYCHHBIC 3HAHUS TPH PEUICHUU
THUIOBBIX MPAKTHYECKUX 3a/1a4.

HEY/IOBJIETBOPUTENBHO (1) - BBICTABISETCS CTYACHTY, KOTOPBIH HE OCBOWJI TEOPETHYECKOE |
MPaKTHYECKOE COIEpIKaHue Kypca, BCE BHIIIOJIHEHHbBIC yUeOHBIC 3aIaHHs COIEPIKAT rpyObIe OMINOKH.



5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

ITpu nposenennn nuddepenpoBaHHOro 3avera olydaromiemycs npenocrasisercss 30 MHUHYT Ha
noaroroBky. Ompoc oOyuatomierocs mo Owinery Ha audd@epeHIHpOBaHHOM 3adeTe HE JOJDKEH
IIPEBBIIIATH OJIHOTO aCTPOHOMMYECKOI'O yaca.

Bo Bpemss mnpoBenenus aunddepeHuIHpPOBaHHOTO 3adeTra OOydYalolIMecss MOrYT IOJb30BaThCS
POrpaMMOM JUCUMUIUIMHBI, & TAK)KE CIIPABOYHOM JIMTEPATYpOM, KOHCIIEKTAMHU JIEKIUU WU JPYyTHUMU
MaTepHagaMu.



3. [lepevyeHb THNOBBIX (IPUMEPHBIX) BONPOCOB, 3aJaHUI, TeM /1JIsl MOATOTOBKH K TeKYyIIeMY
KOHTPOJII0

Ilpumepot 3a0anuit 0131 mexKyuiezo KOHmMpoOaa
1. Kakroil crvnensio 3a1aémes

H:I Imapa BHIa «Ilapa BHIa <2710MeHT 0, MHEGACeCTED JICAICHTOR Ty, IIapa BT
ARTOXCHT O, AHOACCTEO 2JIeACHTOR I @ 5!
lfljl MHAOYRCCTEO MITOARCCTE AHOHACCTE i)y BHIG «ATHOGCCTEG S0T0MOHTOR . AMHO=
ACCTEO 2JIeACHTOR Tob 7

2. Hzotpasure M-rpadinl 1 BEIMHCIHTE PAHTH CTYVICHE]
a) PP(xa) x (Pla1) x z1)
6) P(P(x2 x x1) x Plxg x x1))

S Hkanoil aaj vHOKeCTBAMI I1. e g HASBIBACTOS A HOGRCCTRG BOCX BOSMOALHBIX

I"]'_‘.'l]["Ii["I'i. ROTOPRLIC AI0GKHO ITOCTROITE Ha /1 9THMT ATHOACCTEAMIL Kakopa MOMHOCTE
IMEAIED Ha 1 CANHCTECHHBIN MO CT RO ;Ilf'lt."I

L. Hsotpasure M-rpady n gprancanre panr cryvnenn Bl % xo) x PP(xq x xa).
2. Ilyern € OHeKTHBHO nepenocnvbiii Tepy ¢ oo PSe[zy,...[, B yaosie-

TEOPACT VCIOBHAM TEOPEMEL O DHCKTHEHON TePeHOCHMOCTH TepMa {t = .‘J[ . ] | R}.
Breaéa coxpanamimes obosHaenne

dt € ER = 3t € S¢[zq,.. . |(t € E&R).

.J‘UI'{H}]&IT]'[‘. UTO COOTHOMeHne 3t = {‘R ONCKTHEHD LT HOC TN, YEAZATHE BOCIION -
r’-_‘.'l"i']'[‘t'I: Teopeslaniin 13 ll]J[‘,']T;I,']_‘-'Ill[‘Ili JICRKTTHTL.

3 ,J‘LJI{H}HIT]'[‘. T ) = o He SABRJISCTCH ONEKTHEHO HEPeHOCHAMBIN COCTHOIITCH e,



L Iyers d € Pzy x x9).
1. JoKasKuTe GHERTHEHYIO TePeHOCHMOCTE COOTHONIEHHS
Vo € x9.3u € 11 X x9(u € dbz pry(u) = v)
2. A0KAZKHTE DUEKTHBHYIO HEPEHOCHMOCTE H BLIMTHCIITE THIH3AIIIO TepMa
{teP(zi) | uert={ac x| Ivezixmvedepri(v) =akpry(v) =u)}}
2. lyers d € PP(xy).

1. noxamnTe f—JIH"I{'l'HISI]_‘i'I(} NePeHOCHIMOCTE COOTHOTITEH T

Ya € P(r1),Ybe P(z),Vten((tca=teb) = bed

2. IOKAMKNTE f—JI!{"I{'l'IIISI]_‘i'IO NePeHOCHMOCTE B BRMHCIHTE THITHSAIID Tepili

{te x| JvePlx)(vedteuv)}

3. Hoxascre, 1ro

(- |J©) = BDr+tr(e)).
—-—

mn ]]'cli’)

1. [-I])['JIS{‘])I:-'I'{‘ f-JI!{‘I{'l'IIISH_TI(]l NePpeHoCHMOCTE AKCHOMBL 1T TOPMa PO CTPYRTYPLL

1. =
3. dy € P((zg x 21) % T9)
1. Ve C di(Pry(Pri(e)) # Pra(Pry(e)))

5. {zﬁ }Il xP(z1)| pra(t) = {x € x1/3d € di((pr(pri(d)) = pry(t))&(pra(pri(d)) =

2. Hammnmre akcnoay poga CTPYETYPB CHILHO-CBI3HOTO OPHEHTHPOBAHHOTO T'pa-
ha:

iy |

1. oy MHOKCCTBO BEPIIHE Tpada.
2. d e Plry x r1)  MHOAECCTEO OPHEHTHPOBAHHBIX DEOe].

K R

Crabio-cssupiil rpady — rpadp. sezay 10601 VIR I0Mennoil mapoil IByx Totex
KOTOPOrO CYIIECTEYVET OPHeHTHPOBATHEIH COCTHHAIONINI 1yTh.



