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YTBEPKIAIO:

[lporpamma yueGHoOM aucuHmuIHHL! «/IMCKPEeTHAs MATEMaTHKAa» COCTAB/IEHA HA OCHOBAHHM
Focynapersernoro o0pa3’oBaTe/IbHOIO CraHaapTa Beiciiero npodeccHoHAIBHOro obpazosanus
(I'OC BIIO) Jlonenxoit Hapoawoit Pecnybaukn (JIHP) no wanpasnenmio noarorosku 01.03.02
[lpuknannas marematnka M HHpOPMATHKA, YTBEPHICHHOrO MpUKasoM MHHHCTEpCTBA
obpaszosanus 1 nayku JIHP ot «04» anpens 2016 r. No 280;

Ilopsaka opranmzanun  y4deGHOro mnpouecca B 00pasoBaTeNbHLIX OPraHU3alHAX BHICIIETO
npodeccuonansioro obpasosanus Jloneuxoi Hapoanoii PecnyGnanku, yTBEPKACHHONO NPHKA3OM
Munucrepersa obpazopanna u Hayku JIHP Ne 1171 ot «10» nosGps 2017 r.;

yuebHOro mniaHa W OCHOBHOH 00pa3oBaTeNbHOH NPOTPaMMBI BBHICIIErO MPOPECCHOHATEHOTO
oOpasosauns unanpasienus noarotoskn 01.03.02 Tlpuknaamas marematuka u uHpOpMarTHKa,
pazpaGorannbix B 'OV BITO «/loneukuit HaunoHanbHbIH YHHBEPCHTET.

Paspaborunk:
npodeccop Kadeapsl TEOPHH BeposTHOCTEH -
MaTeMaTHYeCKOH CTATHCTHKH W/;D
17 AN. Izynnsa
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IMTporpamma yuebHO# AHCHHILTHHBI YTBEPIK/ICHA Ha 3aceianny Kadeapbl TCOPHH BeposTHOCTE! 1
MAaTeMaTHYeCKOH CTAaTHCTUKH

Iporokon Ne 14 ot «2» anpens 2020 r,
3am.3as. Kadeapoit ”ﬁ/ WJL Llypko

[lporpamma  yuebmoit  jucummuiuel  0a06peHa  yueGHO-METOMMYECKON  KOMHCCHEI
thakyapTera MaremMaTHKH H HHPOPMALMOHHEIX TEXHOMOTHIT
Iporoxon Ne 8 ot «15» anpens 2020 r.

[Tpeacenarens yyebHo-MeTo M ECKO % '
KoMHccHH (hakynsTeTa ; JILA. Censikosa
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1.  OBJIACTb IPUMEHEHUA U MECTO JUCHUIIJIMHBI B YYHEGHOM ITPOLIECCE
Vuebnas gucnuimHa «JIMCKpeTHass MareMmaThka» OTHOCHTCS K 0a30BOM  4YacTw
npodeccnoHanbHOTO 010Ka yuyeOHOro Tutana o HanpasieHuto noarotrosku 01.03.02 IMpuknannas
MareMaTtuka u uHpopmatuka, npopunas «O0muii». [ n3ydeHus naHHOW y4eOHON AMCITUTUIMHBI
HEO0OXOIMMBI 3HAHUS, YMEHUS U HABBIKU, (POPMUPYEMBIC MPEAIISCTBYIOIIMMH M COMTYTCTBYIOITUME
JUCHUIUIMHAMHU: MaTeMaTHYeCKUi aHanu3, anredpa W TeoOMeTpHUsi, S3bIKK U METOJbI
nporpamMmupoBanus. OCBOSHHE JAHHOW TUCIUIUIMHBI HEOOXOJMMO Kak MPEeANIeCTBYIOIISEe s
TakuX Y4YeOHbIX JUCHUUIUIMH, KaK TEOpUS BEpPOSITHOCTEH U MareMaruyeckas CTaTUCTHKA,
MaTeMaTHYeCKast JOTHUKA ¥ TEOPUs MHOKECTB, TEOPHsI aBTOMATOB U (POPMATBHBIX SI3BIKOB, TCOPHUS
QJIITOPUTMOB.

2. CTPYKTYPA JUCHHUIIJIMHBI

Xapakmepucmuxa yueOHoil OUCUUNIUHDL

01.03.02 IIpuxnagHas MmaTeMaTHKa U
Hanpasnenne moarotoBku
UHpOpMATHKA
[Tpoduin o0muiA
OO6pa3zoBaTenbpHasl mporpaMmma OakanmaBpuar
Kpanuduxanms aKaJeMHYecKHil OakamaBp
KommaecTBo copepkaTenbHbIX MOTyJICH 3
Jucuunnuza 6a30BoH / BApUaTUBHOM 4acTH JTUCIUILIMHA 6a30BOM YacTU 00pa3oBaTeIbHOM
00pa30BaTeIbLHON MPOTPAMMEI IPOTPaMMBI
®opmbl kouTpoIst (MK, sk3ameH, 3a4er) MK, sk3ameH
ouHas popma 3ao4yHas popma
TMokasaten 00y4eHus o0OyueHus
HOpMaT. yCKOp. HOpMaT. YCKOP.
CPOK CPOK CPOK CPOK
KonnuecTBo 3aueTHbIX eAnHUIL (KPEAUTOB) 7 7
I'ox monroToBKn 1 1
CemecTtp 1,2 1,2
KomnndectBo yacos
- JIEKITAOHHBIX 68 68
- IPAKTUYECKUX, CEMUHAPCKHUX
- 1a0OPATOPHBIX 68 68
- CAaMOCTOSATENbHOIN paboThI 116 116
B T.4. MHJIUBHIYAJILHOC 3a/IaHNC

HenenrHOE KOJNHMYECTBO YacoB, 7.4 7.4

B T.4. ayJUTOPHBIX 4 4

3. OIIMCAHUE JUCHUITJIMHBI

eau u 3agaqm.

Ileny — ocBOCHUE OYAYIIMMU CHEIUATUCTAMU TEOPETHUYECKUX U TIPUKIAJTHBIX OCHOB TEOPUHU
MHOKECTB, KOMOMHATOPUKH, TEOpUU OyneBbIX (yHKIUN, Teopuu rpadoB, TEOPHH KOHEUHBIX
aBTOMATOB, TO €CTh ps/la pa3ieoB MaTEeMaTHKH, KOTOpble HamboJiee WHTEHCHBHO Hadalu
pa3BuBaThcs B cepeauHe XX BeKa B CBSI3M C HAYYHO-TEXHUYECKUM IPOTrPECCOM, C BHEAPEHUEM
YHIpaBJIArOOUX CUCTEM, C 6ypHI)IM pasBUTHEM BBIYUCIUTEIILHON TEXHUKH. HI/ICerTHaSI MareMaTukKa
SBIIETCS HE TOJNBKO (YHIAMEHTOM MAaTeMaTUYeCKOW KHOEPHETUKH, HO ¥ BaXKHBIM 3BEHOM
MPUKIATHOTO MaTEMaTUYeCKOro OO0pa30BaHUs, I0ITOMY Ba)KHEHIIAas Iedb JUCIUTUTMHBI —
o0y4yeHHe MEeTOoZaM OMHMCAHUS U KOHCTPYKTHBHOI'O aHAJIM3a MPOOJEMHBIX CUTYAIMi, KOTOpbIE HE
MOJJAI0TCSl U3YYEHUIO C MOMOIIBIO TPAAUIIMOHHBIX CPEICTB KJIACCUUYECKON MaTEMAaTHUKH, METOIaM
(hopManr30BaHHOTO OMKMCAHUS CUCTEM, IIPOIIECCOB, SIBJICHU.
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3aoauu — oOyyeHHe METOJaM OINMMUCAHHUA U KOHCTPYKTHBHOIO aHalu3a MPOOJEMHBIX CHUTYaIHi,
MeronaM  (OpMaTM30BaHHOTO  ONMCAHMSA CHUCTEM, pa3BUTUE Y CTYACHTOB HMHTYHWIIHH,
MaTeMaTHYeCKOM KYJIbTYpbl, JOTMYECKOTO MBIIUICHUS, BOOPYXEHHE CTYACHTOB 3alacoM
TEOPETHUUECKUX CBEJACHUH (ONpenesieHne, TEeOPEMbl, UX I0Ka3aTelIbCTBO, CBSI3H MEXIy HUMH) H
METOAAMU pEIICHUS MNPHUKIATHBIX 3a7ad, IMOJrOTOBKA CTYIACHTOB K H3YYEHHUIO JPYTUX
MaTeMaTU4eCKUX METOJOB M JAUCHMIUIMH (TEOpUS BEPOSTHOCTEH, TEOpeTHYecKash MeXaHHKa,
CHCTEMHOE MPOTrPaMMHUPOBAHHE U T.1.).

TpeOoBanus Kk pe3yjbTaTaM OCBOCHHSI AMCUMILIMHBI: [Iporiecc M3yueHHs TUCIUILIMHBI
HamnpaBlieH Ha (OPMHUPOBAHUE HJIEMEHTOB CIENYIOUIMX KomreTeHiud B coorBeTcTBuM ¢ ['OC
BIIO o maHHOMY HanpaBJIEHUIO MTOATOTOBKH (TTPOGUIIIO):

a) oowexyromyprolx (OK):

CIOCOOHOCTBIO HCIOJIB30BaTh OCHOBBI (DMIOCO(CKUX M COIMOTYMAHUTAPHBIX 3HAHUM JUISA
dbopmupoBanus HaydHOro MupoBo3s3penus (OK-1);

CIOCOOHOCTBIO ~ WCIOJB30BAaTh  €CTECTBEHHOHAYYHbIE M  MaTeMaTH4YecKHe 3HaHHUA  JUIS
OpPHEHTHPOBAHHS B COBpeMeHHOM HH(popMarmonHoM npoctpanctse (OK-3);

CIOCOOHOCTHIO K KOMMYHHKAIIUU B YCTHOM M MUCbMEHHOU (hopMax Ha PYCCKOM M HHOCTPAaHHOM
SI3BIKAX JUTsS PELICHUS 3314 MEKIMYHOCTHOTO U MEXKYJIbTYpHOTO B3aumoeictus (OK-5);

0) oowenpogheccuonanvhuvix (OIIK):

CIOCOOHOCTBIO UCIIOTIB30BaTh 0a30BbIC 3HAHUS €CTECTBEHHBIX HAYK, MAaTEMaTHKU U HHPOPMATHKH,
OCHOBHBIE (DAKTbI, KOHIICTILINH, IPUHITUIIBI TEOPUH, CBI3aHHBIX C MPHKJIAIHON MaTeMAaTUKOHN 1
undopmarukoii (OITK-1);

CIOCOOHOCTHIO MPHOOPETATh HOBBIE HAYYHBIE H MTPO(ECCHOHATbHBIC 3HAHHS, UCTIONb3YS
COBpEMEHHbIe 00pa3oBaTebHbIe U HHpopMaImoHHbIe TexHomoruu (OT1K-2);

8) npogheccuonanvuvix (1K) :

8 HAYYHO-UCCIe008aMeNbCKOU 0esIMeIbHOCU:

CIOCOOHOCTBIO cOOMpaTh, 00padaThIBaTh U HHTEPIPETUPOBATH JAHHBIE COBPEMEHHBIX HAyUHBIX
HCCIIeIOBaHUM, HEOOX0IUMBbIe JUTs (YOPMUPOBAHMSI BEIBOJIOB IO COOTBETCTBYIOIIUM HayUYHBIM
uccnenosanusm (I1K-1);

CIOCOOHOCTBIO TOHMMATh, COBEPLICHCTBOBATH U MPUMEHATh COBPEMEHHBINH MaTeMaTHUECKUI
armapart (I1K-2);

CIOCOOHOCTBIO ~ KPUTHYECKH  II€PEOCMBICIMBATh  HAKOIUIEHHBIH  ONBIT, H3MEHATh  IpH
HEOOXOJMMOCTH BHJI U XapakTep cBoel npodeccuonanbroi aestenbroct (I1K-3);

NPOEKMHAs U NPOU3BOOCMBEHHO-MEXHOIO0SULECKasl 0esIMebHOCHb:

CIIOCOOHOCTBIO PadOTATh B COCTaBE Hay4YHO-HCCIIEA0BATENBCKOTO U TPOU3BOJICTBEHHOTO
KOJUICKTHBA U PelIaTh 3a7a4u npodeccruonansHoit aestenpHoctu (ITK-4);

CIIOCOOHOCTBIO OCYIIECTBIIATH 1€JIEHANIPABIICHHBIA MOMCK HHPOPMAIIMN O HOBEUIIUX HAYYHBIX U
TEXHOJIOTUYECKUX JOCTIKEHUSIX B MHPOPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHOHU ceTn "VHTepHeT"
(manee - cetb "MuTepHer") u B npyrux ucrounukax (I1K-5);

CIOCOOHOCTHIO OPMHUPOBATH CYXKICHHSI O 3HAUSHUHU U TOCIIEACTBUAX CBOCH PO ecCHOHATBLHON
JEATEIILHOCTH C YUYETOM COIUATTBbHBIX, MPOPECCHOHATBHBIX U dTHYeckux nosuiwii (ITK-6);
OP2aHU3AYUOHHO-YNPABIEHYUECKAS 0esIMENbHOCMb.!

CIIOCOOHOCTBIO MpPHOOpeTaTh M MCHOJIb30BaTh OPTraHMU3AllMOHHO-YIPABICHUYECKHE HAaBBIKU B
npodecCHOHATBLHOM U connanbho nesteaproctr (ITK-8);

CIIOCOOHOCTBIO COCTaBIISAITh M KOHTPOJMPOBATH IUIaH BBIMOJHAEMON pabOThl, IIAaHUPOBAThH
HE0O0XOMMBIE JUIsI BBIOJIHEHUS PabOThl PeCypcChl, OLIEHUBATh PE3YyIbTaThl COOCTBEHHON pabOTHI
(IIK-9);

8 NedazoculecKoll 0essmenbHOCU:

CIOCOOHOCTBIO K pealin3allii pelIeHH, HallpaBJIEHHBIX Ha MOAIEPKKY COIIMATbHO-3HAYUMBbIX
MIPOEKTOB, Ha MOBBIIIEHNE HH()OPMAIIIOHHON TPAMOTHOCTH HaceJIeHUs, 00ecIieYeHus
obmenoctymHocTd nHGopMarronusix yeayr (ITK-10);

CIOCOOHOCTBIO K OPraHU3aIMU NeIarOrnYecKoi e TeNbHOCTH B KOHKPETHOM MPEIMETHOM
obmactu (Marematrka u uHpopmaruka) (ITK-11);
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CMOCOOHOCTBIO K IUJIAHUPOBAHHIO U OCYHIECTBICHUIO MENAarornyeckoi NesTeNbHOCTH C Y4EeTOM
cnenmupukd  mpeaMeTHOW  oOmacth B 0oO0mmeoOpa3oBaTeNbHBIX W MPOGeCcCHOHATBHBIX
obpazoBatenpHbix opranmzanusx (I1IK-12); cmocoOHOCTbIO TNPUMEHSTH CYIIECTBYIOIIME U
paspabaTbIBaTh HOBBIC METOIbI U cpescTBa 00yuenus (ITK-13).
B pesyabTare n3yuenusi y4eOHON JUCHUIINHBI CTYIEHT JA0JIZKEH.
3namop:
— OCHOBBI TEOPUH, KOTOPBIE COCTABJISIOT SAPO Kypca «JlUCKpeTHas MaTEMaTHKa;
— TEPMMHOJIOTHUIO U aIlapaT OCHOBHBIX MOHATUN U3YYEHHOTO Kypca;
— poib ¥ MecTO J{MCKPETHOM MaTeMaTHKHU B O0IEH eCTeCTBEHHO-HAYYHON KapTHHE MUPA.
Ymemo:
—  CHCTEMAaTHU3HMPOBATH PE3yJIbTAThl HAOIIOICHHIA;
—  zenatk 0000IIEHUE U OLIEHUBATh UX IOCTOBEPHOCTb U IIPEEIIbl IPUMEHEHHUS;
—  IPUMEHSTH U3YUEHHbIE COOTHOLIEHMSI K OIIMCAHUIO pa3HOOOPa3HBIX IPOLECCOB;
—  pemiath 3a/1a4M [0 U3YYEHHBIM TEMaM;
Bnaoempv nasvikamu:
—  BBINOJHEHM JeHCTBUI HaJl MHOXKECTBAMU U 3JIEMEHTaMU MHOXECTB;
—  HUCIOJIb30BaHUA Auarpamm Bena unu xpyros Diinepa;
—  OIEpUPOBAHUS MOHATUAMU: PABEHCTBO MHOXKECTB, BKIIIOUCHMS.
—  ONHCAHHS TUIIOB OTHOLLIEHUI;
—  HCIOJIb30BaHMs rpa)oB JUIsl MOJIEIUPOBAHUS PAa3IMUHBIX OOBEKTOB;
—  HCIOJIb30BaHUA TeopeM Oinepa, Kanu ans pemeHus npukiIagHblX 3ajad U pa3paboTKu
aJITOPUTMOB Ha rpadax;
— TIPUMEHEHHUs DIIEMEHTOB KOMOMHATOPHOTO aHalM3a B KOMOWHATOPHBIX CHUCTEMax C
ONTUMAJIbHBIM pacpeeICHUEM 3JIEMEHTOB;
—  IIPOBEPKHU MOJIHOTHI CUCTEM OYJIEBBIX (PYHKIIHII;
—  TpUMEHEHUus OyNeBbIX PYHKIUI B JOTMUECKUX CXeMaX;
—  HCHOJIb30BaHUs KOHEYHBIX aBTOMATOB I MOJIETTUPOBAHUS PEATbHBIX OOBEKTOB;
—  aHaiM3a JOCTHKHMOCTH COCTOSIHUN KOHEUHBIX PAacllO3HaBaTENEH;
—  ONpeJeNieHUsl SKBUBAJIEHTHOCTH COCTOSHUII M aBTOMAaTOB, IOCTPOEHUS MHHHMAJIbHBIX
KOHEYHBIX aBTOMATOB.

4. COOEP) KAHUE JUCHUIIJIMHBI U ®OPMbI OPTAHU3AIIUU YYEBHOI'O
MNPOLECCA

Kypc mucuumnnuuel «/luckpeTHas mareMaTuka» MpeaycMaTpuUBaeT Cieayromue (HopMbl
OpraHu3aly y4eOHOTO TMpoIecca: JEKIUH, JTa0OpaTOpHBIE 3aHSTHs, CaMOCTOATENbHas padoTa
CTYJICHTA.

Marepuan W3JIaraeTcs c HCMOJIb30BAHUEM 00BSICHUTENbHO-WITIOCTPATUBHBIX,
IBPUCTUYECKUX U HCCIENOBATENIbCKUX METOAOB MpenoaaBaHus. [Ipu MpoBeaeHUM KU s
o0CyXIeHHs MaTepualla HIMPOKO UCTIONIBb3YIOTCA pa3daTOyHble MaTepHaIbI.

B ydeOHOM mpollecce IHMPOKO NPUMEHSIOTCS AKTUBHBIE M HHTEPAKTUBHBIE (HOPMBI
MPOBEACHUS 3aHATHI (pa300p KOHKPETHBIX CHUTyaIlud, JUCKYCCHUS, TOJEMHUKA), BHEAYIUTOPHAS
camocTosiTeNbHass paboTra, OalTbHO-PEUTHHrOBas CHUCTEMa OIICHKH YCIIEBAaEMOCTH, JHYHOCTHO-
OPUEHTUPOBAHHOE OOyUEHHE, MPoOIeMHOE 00yUeHHE, OJI0OUHO-MOIYIFHOE 00yUeHHe.

Hcnonb3oBanue B y4eOHOM IMpoIlecce HHTEPHET-PECYpCOB MO JAHHOMY  KYypCy;

PacCMOTpEHHE 3a71a4, MAaKCUMAJIbHO TPUOIMKEHHBIX K KOHKPETHBIM HAYYHO-MCCIIEIOBATEIHCKIM
CUTyalMsiM, C DJIEMEHTaMH JUCKYCCMU W TOJIEMHKOH B IIpollecce MOMCKa MyTed peuieHus
c(hOpMyJIMPOBAHHBIX MPOOJIEM; TECTHI U KOHTPOJIbHbBIE PAOOTHI.

CamocTtosiTenpHass paboTa CTYIEHTOB MpPEIyCMATPUBACT BBITIOJHEHUE WHIMBUIYAIbHBIX
3aJIaHAK, TIOATOTOBKY K JIAOOPATOPHBIM 3aHATHSAM, HW3yYeHHE Y4EOHOM © METOJAMYECKOU
JTUTEPaTyphl, COCTABICHHE KOHCIEKTOB, aHHOTALIMM CTATeW, 3alllWTa MPE3eHTAlUd W JOKIIAJOB,
aHaJIU3 MOTYYEHHBIX PE3yJIbTaTOB.



IMopsinkoBbIid HOMEP U
TeMa

Kparkoe cogep:xanue TemMbl

Cooeprcamenvhulit mooynw 1. Teopus muoxcecme u KOMOUHAMOPUKA

Tema 1. MHoxecTBa 1
orepariy HaJl HUMH.
CaoiicTBa omnepanuii HaJ
MHOKECTBAMH.

OrnpezesieHre MHOXKECTBA, 3JIEMEHT MHOXXECTBA. MeTO/ bl pelIeHHs
NPUKIAAHBIX 3a7a4, KOTOpbIE MPEAyCMaTPUBAIOT BBINOJIHEHUE
onepauuii HaJ MHOXKECTBAMHU M HaJ BJEMEHTaMU MHOKECTBA;
WCIOJIb30BaHue auarpamMMm Bena wim kpyroB OJilnepa; NOHATHS
BKJIIOUCHHS MHOECTB, IMOJMHOXECTBA. PaBEHCTBO MHOECTB,
OCHOBHBIC YHMCJIOBBIE MHOECTBA, OINEpAllUM HAJ MHOKECTBAMH.
CBoiicTBa onepauui HaJ MHOKECTBaMH. [Tpunmn
JIBOMCTBEHHOCTH.

Tema 2. MoniHOCTE
MHOECTB, CPaBHEHHE
MOILHOCTEH.

MOH_[HOCTB KOHCYHBIX M OECKOHEYHBIX MHOXCCTB, CpPaBHCHUC
MOH.[HOCTCfI, CUCTHBIC MHOXXCCTBA, CUCTHOCTb MHOXXECTBA
HAaTypaJdbHBIX, PalHOHAJIbHBIX, MLCJIbIX YHCCIL. KOHTI/IHyaJH)HI)IC
MHOMXCCTBA.

Tema 3. JlexapToBO

Onpenenenne nexkaproBa mpousBeneHus. OTHOIIEHHE, CIOCOObI

MPOU3BEICHUE. 3aJaHUs OTHOIIEHHH, CBOMCTBA OTHOILIEHUN, 00JIaCTh 3HAYEHUS U

OTtHoleHue, cBOMCTBA o0nacTb OIpeAeNeHUs] OTHOUIEHWH; aKCUOMBI MOpAIKa U

OTHOIIICHUH. OnpeseiCcHuss  CBOMCTB  OTHONIIEHWM;  BBIICHEHHME  CBOWCTB
Pa3JIMYHBIX TUIIOB OWHAPHBIX OTHOIICHHIA.

Tema 4. Cnenuanpabie | CriennadbHbIE KJIACCHl OWHAPHBIX ~ OTHOIICHHWH: OTHOIIEHUE

KJIaCCHI OMHAPHBIX | DKBUBAJICHTHOCTH, IMOPSAIKA, CTPOrOro TOPSAKA, JIHMHCHHOTO

OTHOIIICHUH. MopsiJIKa, CTPOroro JUHEUHOTO MOPSIAKA.

Tema 5. Onepauuu Haj Kommo3umust oTHomeHu#, oOpameHue oTHomeHuid. CBolcTBa

otHomeHusIMu. CBOMCTBA
onepauui Hax
OTHOIIIEHUSIMU.

orepariii HaJi OTHOIICHHUSIMH.

Tema 6. Knaccel hxBUBa-
JeHTHOCTH. DaKTOp-MHO-
*kecTB0. DyHKIIMOHAIIb-
HBIE OTHOUIEHUSI.

Knaccel skBuBaseHTHOCTU. CBOMCTBA KJIACCOB SKBHBAJIEHTHOCTH.
OTHolIEHNE SKBUBAJIEHTHOCTH U pa3zOueHue. DyHKIMOHAIbHbIE
otHomeHus. CBOITBa (QyHKIIMOHAIBHIX OTHOILIEHHH.

Tema 7. IlpaBuna cyMMsl
u npousBeneHus. Coenu-
HeHMsI €3 MOBTOPEHUH

ITpaBmiia cymmbl u npousBeneHus. OmpeneicHue pa3MelleHus,
NEPECTAaHOBKW M coueTaHUs 0e3 TOBTOPEHUM, PEKyppPEHTHbIE
COOTHOLIEHUS Uil CcOoYeTaHMW W pa3memeHuil. CBolicTBa
coenuHeHul 0e3 noBropeHuil. Tpeyronbauk Ilackans.

Tema 8. Coenunenus c

Pa3MeH_[eHI/I}I, NEepeCTaHOBKU U COYCTAHUSA C TIOBTOPCHUAMMU.

IIOBTOPEHUSIMU CBolicTBa COETMHEHHI C TOBTOPEHUSIMHU.

Tema9. bunom Hetorona, | bunom HeroToHa, monuHomMuHambHast Gopmyna. CiaencTBusl.
ITOJIMTHOMHWHAJIbHAS

bopmyrna

Tema 10. Pazmemenue o
TYeruKaM

Pa3smelneHne OJWHAKOBBIX OOBEKTOB IO sdekikaMm, Pa3mMenicHue
pa3IMYHBIX 00BEKTOB MO SYCHKaM.

Tema 11 ®opmyna | PopMyna BKIOUYEHUN U UCKIIFOUeHHN. ClieICTBUS.

BKJIFOYEHU N U

HCKJIFOYEHU N

Tema 12. Jluneiinsle | JInHelHbBIE peKyppPEHTHBIE COOTHOILLIEHUS BTOPOro nopsiaka. Meroa
PEKYPPEHTHBIE  COOTHO- | PELICHUS JIMHEHHBIX PEKYPPEHTHBIX COOTHOLLIEHUN BTOPOTrO

HIEHUsI BTOPOTO MOPSAKA | MOpsAKa

Tema 13. Jluneiinsle | JInHENHbBIE peKypPEHTHBIE COOTHOLIEHUS BBICIINX MTOPSIKOB.
PEKypPECHTHBIE Merton penieHus IMHENHBIX PEKYPPEHTHBIX COOTHOIIEHUH BBICIIIAX
COOTHOLICHUS  BBICIIUX | IIOPSIKOB.

TIOPSIIKOB
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Tema 14. llpousBoadiine
GbyHKIMN.

[TpousBonsamue ¢pynkuuu. IlpousBoasaimume GyHKIUT 11st
coyeraHuil u pazmenieHuid. [IponsBossmas GyHKIus 171
nocje0BaTenbHOCTU ynces PuboHaquu.

Coo

epacamenvhvlil mooynv2. byneevl hynkyuu.

Tema 15. Onpenenenue
OyneBbIX (YHKIUH.

bynesbl nepemennsie u (pyHkuuu. CymiecTBeHHbIC M (HUKTHBHBIC
nepemenHble. CriocoObl 3a1aHust OyaeBbIX (PYHKITHIA.

Tema 16. bynepa anrebpa

OCHOBHBIE TOXIECTBA BO MHOXECTBE OYJIeBbIX (DYHKIIUH.

Tema 17. Ilpunuun
JIBOMCTBEHHOCTH

[TpuamMnI nBOMCTBEHHOCTH. PasiokeHue OyneBBIX (QYHKIHHA IO
TIEPEMEHHBIM.

Tema 18. CIH® u CKH®

CAH® 6ynesoii pyaximn. CKH® OyneBoii GpyHKIHH.

Tema 19. Ilonaora
CUCTEMBI OYJIeBBIX

(GyHKIHH.

TeopeMa 0 IOTHOTE CUCTEMBI OYJIEBBIX (DYHKITHIA.

Tema 20. Knacc
JMHEWHBIX QYHKIUH

[Tonunom XKerankuna. Teopema XKerankuHa.

Tema 21. 3aMKHYTOCTb
CUCTEMBI OYJIEBBIX

3aMKHYTbIE KJIacChl OyJIeBBIX (hYHKLUH.

byHKIHi.

Tema 22. JleMMbI O HEMOHOTOHHOW (YHKIMH, O HECaMOJBOHCTBEHHOM
dyHKUMOHANTBHASL (GYHKIMH, O HETMHEHHOW (QYHKIIMH

MIOJTHOTA

Tema 23. Kputepuii
MIOJTHOTBI CUCTEMBI
OyneBbIX PYHKIMIA

Kputepuii momHOTHI ccTeMbl OyNeBbIX (QYHKIUH.

Tema 24. Munumusanus
OyneBbIX QyHKIUN

MunnManbHBIE U Kp&T‘l&ﬁHIHC JAU3BIOHKTUBHBIC HOPMAJbHBIC
q)OpMBI. COKpaH_[eHBIe JAU3BIOHKTUBHBIC HOPMAJILHBIC (I)OpMLI.

Tema 25. TynukoBbie
JAHO

HenpuBogumele  (TYNUKOBBIE) JIU3BIOHKTHUBHBIE  HOPMAaJIbHbBIE
dopmbl  MeToabl TOCTPOCHHMST HENPHUBOAMMBIX  (TYHHKOBBIX)
JTU3BIOHKTUBHBIX HOPMAJIBHBIX (OpM

Cooepircamenwvnutii modyns3. I'paghot u koneunvie agmomamot

Tema 26. Onpenenenne
rpagoB

I'padsl, crocoOsl ompenenenus. MapupyTsl B rpadax, CBSI3HbIE
rpadsl.

Tema 27. Buns! rpadoB

OinepoBbl Tpadsl. ['amunbroHOBEl Trpadsl. IlmanapHble rpadwl,
HE0OXOUMBIE U IOCTATOYHbIE YCIOBHSI JIAHAPHOCTH.

Tema 28. Metpuka B
rpadax

Mertpuka B rpadax, paguyc u AuameTp rpada.

Tema 29. JlepeBbs,
CBOICTBA JIEPEBHEB

JlepeBbsi, cBoiicTBa aepeBbeB. Teopema Komu (ocHOBHas TeopeMa o
JiepeBe).

Tema 30. Onpenenenne Andasur, cnoBa, andaBuTHble  oTOOpakeHUs.  CrocoObI
KOHEUHBIX aBTOMATOB OTIpeIeIeHNs] KOHEYHBIX aBTOMATOB.

Tema 31. OKBHUBAJICHTHbIE ~ COCTOSHUSI W OKBHUBAJCHTHBIE  aBTOMATHI.
OKBHUBAJIEHTHOCTh Henoctmxumsle cOCTOSIHUS.

COCTOSIHUI

Tema 32. Munumuzaist | MeToJ1bl MUHUMH3AllMU KOHEYHBIX aBTOMATOB.

KOHEYHBIX aBTOMATOB.

Tema 33. HenerepmunupoBanuble  aBTomarbl.  CrocoObl  CBeIEHUS K

HenerepmunupoBanHsbie
ABTOMATBI

JACTCPMUHHUPOBAHHBIM KOHCUYHBIM aBTOMAaTaM.

Tema 34. ABTOMATEI C

ABTOMATHI ¢ Mara3uHHOU MaMATbIO. MeTO bl MOCTPOCHHS.

MarazuHHOMN MaMsITbIO.




TemaTH4yecku nJaH

CopaeprxarebHbIH MOYJIb 1

KoaudecTBO 9acoB

Ounas popma

3aounas popma

HopmaTuBHBbIi cpok 00yueHust

YckopeHHbBII cpoK 00yYeHust

B T.4. B T.d. B T.4. B T.4.
Ha3zBanus
coJep:KaTeJIbHBIX MOAYJIel o |z e ol o | E T o | O T o | T e
Aep Y E"“émmm E"Qémmcﬁ E“éamm Eé«smm
H TeM o sgagﬁﬁhg goagﬁ§98s oag&§kg < QEH%F
O ::OONO%C ) SQOWO%OOS QONC%CQ = owO%C
Q = | 5 = 39 FAg Q = <) = 3¢l Jdy9Y o = T &l 89 29 Q = T 39 2Y
23] MSwH“ENm MEQH@S“Mg S@HKSNM = SHNEN
QHQQQCQQ Q)HQ_‘OQ-'QQ D) Hg_ucmc 5) HQQCQC
RlE 2l E5 E|l % 9| & x| E =l 2| 818 q4 E u 2 2|8 | E
QLOECG:(N S e S < Hd Q©| s q Hd “Ectsl:[cc
< < jas] < < jas! o S| < as! o < jas]
H 5| o = = = S S = 5l o = =S =
Tema 1. MHOXeCTBa U ome-
panuu Hag HUMU. CBOiCTBA 8 2 2 4 0 8 2 2 4
onepalnii HaJl MHOXKECTBaMHU.
Tema 2. MomHoOCTs MHO-
KECTB, CPaBHEHUE 8 2 2 4 0 8 2 2 4
MOIITHOCTEM.
Tema 3. ]JlexapTOBO MpPOU3-
Benenue. OTHOIIEHHE, 8 2 2 4 0 8 2 2 4
CBOIICTBa OTHOIICHUH.
Tema 4. CrennaabHble Kiiac-
H , 8 | 2 2 | 4 8 | 2 2 | 4
Chl OMHAPHBIX OTHOIICHUA.
Tema 5. Onepanuu Haj OT-
gorrenuamu. CBOMCTBA O1le- 8 2 2 4 8 2 2 4
panuii HaJ OTHOIIEHUSIMU.
Tema 6. Kitaccel DKBUBaJICHT-
HocTu. PaKTOP-MHOXKECTBO.
p 8 | 2 2 | 4 8 | 2 2 | 4
QyHKIIMOHAIbHBIE
OTHOIIIEHUS.




Tema 7. llpaBuna cymmsl U

npousBeneHus. CoeauHEHUs 8 2 2 4 8 2 2 4
0e3 MOBTOPEHUI
Tema 8. Coenudenusa c 8 2 2 4 8 2 2 4
MTOBTOPCHUSIMU
Tema9. bunom HreioToHa, 8 2 2 4 8 2 2 4
MOJIMHOMHUHAJNIbHAS (hopMyJia
Tema 10. . 8 | 2 2 | 4 g | 2 2 | 4
Pasmenienue no saciikam
Tema 11.
dopmyna  BkiIoueHud u | 8 2 2 4 8 2 2 4
HCKIIOUCHUN
Tema 12. JIuHeliHbIC
PEKyppeHTHBIE COOTHOLICHHS | 8 2 2 4 8 2 2 4
BTOPOTI'O MOPSIIKA
Tema 13. JIlnneinkie
PEKyppEeHTHbIE COOTHOIICHHs | 8 2 2 4 8 2 2 4
BBICIIIX TTOPSIIKOB
Tema 14. 1TpousBopsmiue 8 5 2 4 8 2 2 4
byHKIHH.

Hmozo no 1 112 | 28 28 | 56 112 | 28 28 | 56

cooepicamebHoOMy MOOYJI0
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ConepxareJbHbIH MOIYJIb 2

KoauuecTBO 4acoB

QOunas popma

3aounas popma

HopmaTuBHbIi cpok o0yueHust

YckopeHHblil cpok 00yueHust

Hazgauus B T.4. B T.4. B T.4. B T.4
coJiepsKaTeJIbHbIX MO1YJIel Y 3 = 24 Q| = = 0 Q|3 = 4 Y| A 2
H TeM o :%E §8§EO - %a EE@EOS %ac:)ﬁ@fo - §§§§E
5| 5199 |58 78| 5| E| 2|2 |58 28| 8| E| 2|2 |5 &xg B| 5| 8|58 ”E
3] :U‘gugmgwo = Tgogwgwodrgqoagmo = T 0 8 & d
/A %EQ ooémm = EQ 59 89 ®” % Eggc;acm i Egcmc
= ¥ 9 o = o = % | © S x B X Bl 2|9 | S 9 E 9 = 2| S 9 E 9
5S¢ |28 28 S|§ |28 =8 S |2 9ES S|z 328
5= | ° = E|R | o = == | S E ElS &
Tema 15. OnpeneJ}eHHe 8 2 9 4 8 2 9 4
byneBbix QpyHKIMIA.
Tema 16. bynesa anredpa 8 | 2 2 4 0 8 2 2 4
T eMva 17. llpunnun 3 5 5 4 8 5 9 4
JIBOMCTBEHHOCTH
Tema 18. CIH® u CKHO 8 | 2 2 4 8 2 2 4
Tema 19. HOJ‘IHOTil CUCTEMBI 8 2 5 4 8 2 5 4
OyneBbIX QYHKIIHIL.
Tema 20: Krnacc nunennbIx 8 2 2 4 8 2 2 4
byHKIMIA
Tema 21. 3aMKHYTOCTB } 8 2 2 4 3 2 2 4
CUCTEMBI OyJEBbIX PYHKIIMH.
Tema 22. dyHKkumoHanbHast 8 2 2 4 8 2 2 4
MOJTHOTA
Tema 23. Kpurepnii TOJHOTEL | g 2 2 4 8 2 2 4
CUCTEMBI OyNeBbIX PYHKIMIHA
Tema 24. MI/IHI/IMEIS&III/IS[ 8 2 2 4 8 2 2 4
OyneBbIX QyHKIUN
Tema 25. Tynukossie IHO 8 | 2 2 4 8 2 2 4
Hmozo no 2 88 |22 | |22 44 88 | 22 22 | 44
cooeprcamebHOMy MOOYJII0
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Copep:xaTeJbHbIH MOAYJIb 3

KoanyecTBo 4acos

Ounas popma

3aounas popma

HopmaTuBHbIi cpok o0yueHust

YckopeHHbIIi cpok 00y4yeHust

B T.4. B T.4. B T.4. B T.4U
HasBanus
coep:kaTeIbHBIX MOAYJIei 2 = 2 o8 2 = B sl B 213 |8 4 B o 218 48 d
o b Z s 3] o (s s & I 24 Z | Z ®&§&o S| o §g 8
H TeM = | 9 & H O > (¢ = 9 & =HE o > O = QO | & = d > Jd = Q| B g > g
| o —~ o = e} ~
) =l Qe gLot:rmo = | 98 RO HO | d = gHW\CI:(LCO = gaWLox:[Lc
Q = 8 o S|l 4 Q = S o 2 8 ST IS = S d=4d 9 = © § N d
/A 2 | 8 8 E em9g @& 2 | g & 5 e meld x =18 159849 = 2 =15 9@ 9
el 853 S ®|= g e | g5 S x| E w o E15 138 9 = o E1 3 1 = A
g s & T|EZ 4 g s < = T T Qs © 4 I H ol 8 3 F
=H B Q = H B 1) = =B 15} = = 15} =
Tema 26. Onpeneneuue
pedl 8 | 2 21 4 |0]| 8 2 2 | 4
rpadoB
Tema 27. Buasi rpadoB 8 2 2 4 0 8 2 2 4
Tema 28. Metpuka B rpadax 8 2 2 4 0 8 2 2 4
Tema 29. JlepeBbs, CBONMCTBA
Jlepesps, g | 2 2 | 4 8 | 2 2 | 4
JIepEBbEB
Tema 30. Oupeneneuue
el 4 | 2 2 4 2 2
KOHEYHBIX aBTOMATOB
Tema 31. DXBUBAJIEHTHOCTD
N 4 2 2 4 2 2
COCTOSTHUH
Tema 32. MuanmMmusanus
" 4 | 2 2 4 2 2
KOHEYHBIX aBTOMATOB.
Tema 33. Henetepmunupo-
PMHHHD 4 | 2 2 4 2 2
BaHHBIE AaBTOMATEI
Tema 34. ABTOMATEI C
N 4 2 2 4 2 2
MarasuHHON MaMATBIO.
Hmozo no 3
cooeprrcamenbHOMy MOOYII0 52 |18 18 | 16 52 18 18 | 16
Bcezo uacos
no ducuuniune 252 | 68 68 | 116 252 68 68 | 116
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5. METOAUWYECKHUE PEKOMEHJAIIUN VTSI TPOBEIEHUA
JIEKIHIMOHHBIX, IIPAKTHYECKHUX U JIABOPATOPHbBIX 3AHATUH

TeMbl JIEKIIHOHHBIX 3aHATHH

Ne Ha3Banue temu KomnuectBo
n/n 4acoB
1 | Onpenenenue mHoxecTBa. PaBeHCcTBO MHOXKECTB. OCHOBHBIE YHCIIOBBIE 2
MHOYECTBa, CYETHOCTh MHOKECTBA HATYPAJIbHbBIX, PALIUOHAIBHBIX, 11€-
nbIX yrcen. Onepanuy HajJ MHOXKECTBAMH, CBOMCTBA onepanuii Hal
MHOXECTBaMHU
2 | MomHOCTh MHOXECTB, CPAaBHEHHE MOUTHOCTEH 2
3 | JlekapToBO IpoU3BEICHNE 2
4 OTHOIICHHE SKBUBAJICHTHOCTH U TIOPSJIKA 2
5 | OyHKIMOHAIBHBIC OTHOIICHHUS 2
6 | IlpaBuia cymMmbl U ipousBeieHusl. Pa3zMerienus, nepecTaHoBKU U 2
couyeTaHusi 0e3 MOBTOPEHUI
7 | Pa3menienusi, IEpeCTAHOBKU M COUYETAHUS C IOBTOPEHUSIMU 2
8 | bunom Herorona, monmmHOMHUHATIBHAS opMyTa 2
9 Pasmemienue 1o ssuerikam 2
10 | ®opmya BKIIOYEHUH W NCKITIOUYEHUH 2
11 | JIuneliHble peKypPEHTHbIE COOTHOLIEHMSI U MOCJIE0BATEIbHOCTH 2
12 | Pemenue TUHEHHBIX pEKYPPEHTHBIX COOTHOUIEHUI BTOPOTO MOPSIKa 2
13 | Pemenue TUHEHHBIX pEKyPPEHTHBIX COOTHONICHUH BBICIINX MOPSIKOB 2
14 | TlpousBopsmue HyHKIUU 2
15 | Cnoco6bl 3a1aHus OyneBbIX GpyHKINN 2
16 | OcHOBHBIE TOX/IECTBA BO MHOXKECTBE OyJIEeBBIX (PYHKLUH 2
17 | CAH® 6ynesoii pynkuuu. CKH® Gynesoii pyHkuuun 2
18 | 3aMkHyTBIE KJIacCHl OyIeBbIX QYHKINUN 2
19 | ITonunom XKerankuna. Kputepuii mosHOTHI cMCTEMBl OYyIeBbIX (QYHKIMHA 2
20 | DnemeHTapHBIe KOHBIOHKIMH. PaHru. J[M3pIOHKTHBHBIE HOpMaJIbHBIE (DOPMBI 2
21 | MuHuMasbHbIe U KpaTyaiime Tu3bIOHKTUBHbIE HOpMaJIbHbIE ()OPMBI 2
22 | CokpaieHble TM3bIOHKTUBHBIE HOPMaJIbHBIE (POPMEI 2
23 | HenpuBoauMele (TYMKOBBIE) AU3bIOHKTHBHbBIE HOPMaJIbHbIE (POPMBI 2
24 | MeToapl TOCTPOCHHUST HETPUBOUMBIX (TYITHKOBBIX ) TU3BIOHKTHBHBIX 2
HOpMAaJIbHBIX (hopm
25 | I'padsl, ciocoObl 3a1anus. MaTpuiia CMEKHOCTH U MaTpHIIa 3
WHITAICHITAH
26 | MapupyTsl B rpadax, cBsizHble rpadbl. DiliepoBsl rpadsl U 3
["aMuIIbTOHOBHI rpadbl
27 | [Inanapuble rpagpl, HEOOXOAUMBIE M JOCTATOYHbIE YCIOBUS 3
mIaHapHocTu. MeTpuka B rpadax, paanyc u quamerp rpada
28 | llepeBbs, cBoiicTBa AepeBbeB, Teopema Kanu 3
29 | Croco0sl ompe/iesieHusl KOHEYHBIX aBTOMAToB. [locTpoeHne KOHEUHBIX 2
aBTOMAaTOB
30 | DKBUBAJICHTHBIE COCTOSHUS W DKBUBAICHTHBIE aBTOMATHI. 2
HEOCTHKUMBIE COCTOSTHHS
31 | MuHuMu3anus KOHEYHBIX aBTOMATOB. 2
32 | HemerepMrHOBaHHBIC aBTOMATHI. ABTOMATHI C MAara3uHHON MaMSTHIO 2
Bcero 68
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Tembl J1a0OPATOPHBIX 3aHATHI

Ne Ha3Banue temu KomnuectBo
/1 4acoB
1 | Onpenenenue mHoxkecta. PaBencTBo MHOkeCTB. CUETHOCTh 2
MHOYKECTBA HaTypalbHbIX, PAllMOHAIBHBIX, LEJbIX ynuces. Onepauun
HaJl MHO>KECTBAMU, CBOMCTBA ONEPALMi HaJl MHOXKECTBAMU
2 MOIIHOCTE MHOKECTB 2
3 | dexapToBO MpOM3BEIACHHE 2
4 | OTHOIIEHUE YKBUBAJICHTHOCTH 2
5 OTHONICHHE MTOPSIIKA 2
6 | Pa3memienus, nepecTaHOBKU U cOUETaHHs Oe3 MOBTOPEHUN 2
7 | Pa3menieHys 1 NEpPEeCTAHOBKHU C TOBTOPEHUSIMU 2
8 | Coueranus C MOBTOPEHUSIMH 2
9 Pasmemienue 1o suerikam 2
10 | ®opmya BKIIOYEHUH W NCKIIOUYECHHUH 2
11 | JIuneliHble peKyppEHTHBIE [TOCIIE0BATEILHOCTU 2
12 | Pemenue TUHEHHBIX pEKyPPEHTHBIX COOTHOUIEHUH BTOPOT'O MOPSIKa 2
13 | Pemenue NTUHEHHBIX pEKyPPEHTHBIX COOTHOIICHUH TPETHETO MOPsIKA 2
14 | TlpousBopsmue GyHKIUN 2
15 | Cnoco6bl 3ajanus OyneBbIX (pyHKUIMN 2
16 | OcHOBHBIE TOX/IECTBA BO MHOYKECTBE OYIEBBIX (DYHKIUI 2
17 | CAH® 6yneBoii pynkmun. CKHD OyneBoii GyHKIMH 2
18 | 3aMkHyTBIE KJIacCHI OyIEBbIX QYHKINUN 2
19 | ITonuaom XKerankuHa 2
20 | DnemeHTapHbIE KOHBIOHKIMA. J|N3BIOHKTUBHBIE HOPMaJIbHBIE (DOPMBI 2
21 | MuHuMasbHbIe U KpaTyaiime Tu3bIOHKTUBHbIE HOpMaJIbHbIE ()OPMBI 2
22 | CokpaiieHble TM3bIOHKTUBHBIE HOPMaJIbHBIE (POPMEI 2
23 | HenpuBoauMele (TYMKOBBIE) AU3bIOHKTHBHbBIE HOPMaJIbHbIE (POPMBI 2
24 | MeTozapbl MOCTPOEHUS HETPUBOJUMBIX (TYIMKOBBIX) TU3bIOHKTUBHBIX 2
HOPMaJIbHBIX POpPM
25 | I'padpl. MaTpuiia CMEXXHOCTH U MaTpUIla MHITUACHINN 3
26 | MapmpyTsl B rpadax, CBs3HbIE Tpadbl. DiliepoBsl rpadsl U 3
["aMuIbTOHOBBI Ipadbl
27 | HeoOXxoauMbIe U IOCTATOYHBIE YCIIOBUS TUIAHAPHOCTH. MeTpuKka B 3
rpadax, paauyc u AuaMeTp rpada
28 | CpoiicTBa JiepeBbeB, Teopema Ko 3
29 | CnocoOsl ompeenieHust KOHEUHbIX aBToMatoB. [locTpoenue 2
KOHEUHBIX aBTOMATOB
30 | OKBUBaJIEHTHBIEC COCTOSHUS U SKBUBAJICHTHBIC aBTOMATBHI. 2
HEIOCTHKUMBIE COCTOSTHHSI
31 | Mu"rMHU3anMs KOHEYHBIX aBTOMATOB. 2
32 | HenerepMuHOBaHHbBIE aBTOMAThl. ABTOMAThI C Mara3MHHOM MaMSThIO 2
Bcero 68
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6. METOANYECKHNE PEKOMEHJAIIUN ITO OPTAHU3AIINN
CAMOCTOATEJBHOU PABOTBI CTYJAEHTOB

Opranuszanusi CaMOCTOATEIbHOI Pad0ThI CTYIEHTOB

Ne HazBanue temu Konnuectso
/0 4acoB
1 | Onpenenenue MHOecTBa. PaBeHCTBO MHOeCTB. CUETHOCTh MHOKEC- 8
TBAa HAaTypaJIbHBIX, PAIIMOHATIBHBIX, IENbIX yucen. Onepau Haj
MHOKECTBaMH, CBOICTBa onepanuii HaJl MHO)KECTBaAMU
2 MOIIHOCTE MHOKECTB 4
3 | JlekapToBO Ipou3BeICHNE 4
4 | OTHOIIEHNE YKBUBAJIEHTHOCTH 4
5 OTHOIICHHE MOPSIIKA 4
6 | Pa3menienusi, nepecTaHOBKU M cOUeTaHUs Oe3 MOBTOPEHUMN 4
7 | Pa3memnieHus 1 IEpPECTaHOBKH C TOBTOPEHUSIMH 4
8 | CoueraHus C MOBTOPCHUSIMU 4
9 | Pa3menienue no syekam 4
10 | ®opmyna BKIIOUYEHUN U UCKITIOUEHUN 4
11 | JIuneiinbie peKyppeHTHBIC MTOCIIEI0BATEILHOCTH 4
12 | Pemenue TUHEHHBIX pEKYPPEHTHBIX COOTHONICHUI BTOPOTO MOPSIKA 4
13 | Pemenue TUHEHHBIX peKyPPEHTHBIX COOTHOUICHUH TPEThEro NOpsiiKa 4
14 | TlpousBopsmue HyHKITUN 4
15 | Cnoco6sl 3aanus OyneBbIX GpyHKIUN 4
16 | OCHOBHBIE TOX/IECTBA BO MHOKECTBE OYJIEBBIX (QYHKIUH 4
17 | CAH® 6yneBoii pynkiun. CKH® 6yneBoit pyHKIMM 4
18 | 3aMkHyTbIE KJ1acChl OyJEeBbIX QYHKIMN 4
19 | [Nonmuaowm XKeramknuHa 4
20 | DnemeHTapHble KOHBIOHKIMHU. JIN3bIOHKTUBHBIE HOpMaJIbHbIE (DOPMBI 4
21 | MuHnMasbHbBIE U KpaTyaliie TU3bIOHKTHBHBIE HOPMAJIbHBIE ()OPMBI 4
22 | CokpallleHble TU3bIOHKTUBHBIE HOPMaJIbHbIE (POPMBI 4
23 | HenpuBoauMmeble (TYMKOBEIE) TU3bIOHKTHBHBIE HOPMAIIbHBIE ()OPMBI 4
24 | MeToapl TOCTPOCHHUST HETPUBOUMBIX (TYITHKOBBIX ) TN3BIOHKTHBHBIX 4
HOpMaJIbHBIX (hopMm
25 | I'padsl. Marpuiia CMeXHOCTH W MaTpHIlA MHIHICHIINN 4
26 | MapupyTsl B rpadax, cBsizHble rpadbl. DiliepoBsl rpadbl U 4
["aMuIIbTOHOBHI rpadbl
27 | HeoOxoauMble U 10CTaTOYHBIE YCIOBHS IJIAaHAPHOCTH. MeTpHKa B 4
rpadax, pagnyc u quamerp rpada
28 | CpoiicTBa IepeBLEB 4
Bcero 116

7. AHANBU Y AJIBHBIE 3ATAHUSA
Hwxe npusoxmsrcs 16 BapuaHTOB MHAMBHUIYAIBHBIX 3aJaHUM TEKYLIEro KOHTPOJA, B
KQ)KJIOM U3 KOTOPBIX IPEIIaraeTcs BbIIIOIHUTD IIATh IPUMEPOB.
- B npumepe 1 TpedyeTcst mpoBepUTh, BEPHBI JIU YKa3aHHbIE PAaBEHCTBA;
- B mpuMepe 2 TpedyeTcsi MaKCUMAJIBHO YIIPOCTUTh YKa3aHHOE BBIPAKEHHE;
- B mpuMepe 3 TpedyeTcs 1oKa3aTh yKa3aHHOE PaBEHCTBO JIBYX MHOXECTB;
- B mpuMepe 4 TpeOyeTcst BHIIOIHUTH YKa3aHHOE 3aJJaHUE;
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- B IpUMepe 5 aercs yHEBepcanbHoe MHOXKecTBo X , ero pasouerns M u otHomenne O
na X . TpeGyercs:

a) BBISICHUTH CBOMCTBA OTHOIIEHUsS O ,

0) IOCTPOUTH KBUBAJIEHTHOCTh [ 10 JAHHOMY Pa3OHEHHIO M ; IOCTPOUTh KOMIIO3ULIMHU
P 0 n O° P ¥ BBIACHUTL UX CBOWCTBA;

B) IONOJTHUT, O J10 SKBUBAJICHTHOCTH T Ha X ;
T') IOCTPOUTH pa3OUCHHE X 1o skBuBanentHocTH T ;
1) JOONONHUT O [0 TMOJHOTO JIMHEHWHOTO TOpsIKa @ mnHa X u IMOCTPOUTH

YHOPSAA0YMBAaHUE MHOXKECTBA X, COOTBETCTBYIIEE OTHOLIEHUIO (;
€) MOCTPOUTh KoMnosuuu O ©° 7T u O © (P ¢ nomousio rpados ¥ MaTpULL.

Bapuanr 1

1 A\(A\B) ANB; (AUB)NA=ANB.
( AuC)uBuC).
( B)"(A xB,)=(ANA)x(B NB,).

4. Ha RO R\{0 { OIIPENIEIIEHO OTHOILICHHE Yo PaBEHCTBOM

= {(X, y) S R02 | X- y > O} . Jokaszate, 4T0 0 SBIAETCS DKBHMBAJIEHTHOCTHIO Ha Ro )
OIIpeACINUTh RO / P

5. X ={1,2,3,4,5,6}, M ={{1,2},{3,4,5},{6}},
={(31, (42}

Bapuanr 2

1. An(B\A)=g, (AUB)\C=(A\C)uU(B\C).

2.{[(AUB AUB ] } {[ (AUB)N (ﬂu@)]uC}m
m(ﬂu(BmC)).

3. (AxB)\(AxB,)=[(A\A)xB, |U[ Ax(B,\B,)].

4. Ha Q umeem otHomenue (0, 3amanoe paBeHcTBoM () = {(X, y) € Q2 | X-yel’ }

Jlokazate, 4To (P ABIAETCSA SKBUBAJIEHTHOCTBIO HaQ , OIIPENIEIIUTD Q / Q.

5. X ={1,2,3,4,5), M ={{12}, {3}, {45},
={(3D), (1)

Bapuant 3

1. A\(B\C)=(A\B)U(ANC), (A\B)\C=A\(BUC).



z.ﬂmBm((Cug) (AmC)) [Am(B 5)u|§u6].
 L(ANA)x(BUB,)[N[(AUA)x(B.NB,)]

=(ANA)x(B NB,).

4, Ha — R\ 0 HNMCCM OTHOLICHHEC OIIPCACIICHHOC adBCHCTBOM
3

2
T = {(X, y) € RO | X/ ye Q} Jloka3aTh, uT0 T SABJISICTCSA OTHOIICHHEM SKBHUBAJICHTHOCTH,

OIIpEACIUTh Ro / T.

5. X ={1,2,3,4,5,6}, M ={{1,2}, {4}, {5,6}},
-{(13). (32), (45)}

Bapuanr 4
1. A\(BUC)=(A\B)n(A\C),
A\(BAC)=(A\B)U(A\C).
[(Au B)mAm(C U(AN ))]
3.(A\ B)sz(AxC) (BxC)
4. Ha R wumeem ornomenne .9—{(x, y)e R*|x<1lv yz-l}. Byger i 510

OTHOLIEHHE PePIIEKCUBHBIM? CUMMETPUYHBIM? TPAH3UTUBHBIM? aHTUCHUMMETPUYHBIM?

5. X ={1,2,3,4,5,, M={{1,2,3},{4,5}} o ={(40), (5,2)}
1.(A\ B)m(C\D):(AmC)\IZZg?H[T);,

AAB =(AUB)\(ANB).

2. [(Am(Bu(Cmﬂ)))m I§Jm[(Am g)U(AUC)UBUCJ.
3. Ax(B\C)z(AxB)\(AxC).

4. Jlokaszats, yto eciu O, O — OTHOIIEHUS SKBUBAJIEHTHOCTH, TO — O (O TOXKe.

5. X =1{1,2,3,4,5,6}, M={{1 2}, {3 4}, {5,6}}, c={(31), (6,2)}.

Bapuant 6

1. (AAB)AC = AA(BAC), (A\B)nC =(ANC)\(BNC).
2 [ An(BuC)) (AuC)}m[m].
;{ AAZ) (AxB) (A, xB).

OKa3aTb, uTo ecii L, O — OTHOIIEHUs KBUBAJICHTHOCTH, TO — O (O TOXe.



5. X ={1,2,3,4,5,, M={{1, 2}, {3 4, 5}}
={(4,1), (5,3)}.

Bapuant 7

1.(AAB)NC =(ANC)A(BNC), (A\B)\C=(A\C)\(B\C).

2. ((Ku B)u(Am(CuI§))).

3. Ax(BAC)z(Ax B)A(AXC).

4. Ornowrenust O, O — cUMMeTpuuHble, p N o # @; p # 0. Byner an cUMMETPHYHBIM

otHomenue P (MO ? pUJO? ,0\6?
5. X ={1, 2,3 4,56}, M ={{1,3 4}, {5}, {2, 6}},

={(14).(2.3).(5.5)}

Bapuant 8

1. (AnB)\C=(A\C)n(B\C), (AAB)\C =(A\C)A(B\C).
2. [(KU(E_SU CmA)))mBJm(AuB).
3(AAA2)><(81A [( \ A,)x(BAB, ) Ju

)< (B,

Dv
\_/
| I—

4. Z[0Ka3aTb YTO OTHOLICHHUE ,O TPaH3MTUBHO TOI'/Ia ¥ TOJBLKO TOraa, Korga P ° P C 0.
5. X ={1,2,3,4,5}, M ={{1}, {2}, {3,4,5}},

-{31),(5.2)}.

Bapuanr 9

1. An(B\C)=(AnB)\(ANC),(AUB)\(AAB)= ANB.
2. [(Au B)m(ﬂuC)m(AuC)]u[(ﬂm E_B)ué].
3. AxB=(AxX)U(X xB).
4. Ilycts otHomenuss O u O 00a a) pedaekcuBHbIE, 0) CUMMETPUYHBIE, TPAH3UTHBHBIE.

Byner nu otHomenue O \o a) pedekcuBHBIM? 0) CHMMETPUYHBIM? B) TPAH3UTUBHBIM?

5. X ={1,2,3,4,56}, M={{156},{2 4}, {3}},
={(4,),(5,2), (6,1))

1.AU(B\C)=(AuU B)\(AUBSI;I?(E(I)BUC):(A\ B)U(A\C).
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2. An Bm((C U I§)u(Am5))u(Au I§UC_Z) .
3. AxB=(XxB)U(AxB).
4. I[OKa?)aTI), YTO OTHOIICHHC p_CX X X ABISACTCA OTHOIICHUCM YaCTHYHOTIO HOpHHKa

TOT/Ia ¥ TOJIBKO TOI'JIa, KOI'J1a OTHOLIEHHE ,0_1 ABJISICTCSA OTHOILIEHHMEM YaCTUYHOTO MOPsAKa.
5. X ={1,2,3,4,5, M={{1}, {2}, {3}, {4,5}},
o={(1.5).(5.2). (2.4)}
Bapuanr 11
1. A\(BNC)=(A\B)n(A\C), A\(BAC)=(A\B)A(A\C).
2 [((Am B)U(CUA))N((An B)uE)]m[(Bué)mﬂ].
3. Ilpu xakux A B PaBEHCTBO (AU B)XC = (AXC)U(BXC) CIIpaBEJIUBO,

KaKNM b1 HU 6b1T0 MHOXKecTBO C ?

-1
4. Jlokas3atb, 4YTO €CIIM OTHOIIeHHE O pedIEKCUBHO ¥ TPaH3UTUBHO, TO O () O  — Beerna
SKBHBAJICHTHOCTb.

5. X ={1,2,3,4,56}, M={{123 4}, {56},
o={(4.2),5.2), (6.1)).

1 AA(B uC)z(AAB)u(AACB?HZ\HAT(II;\C)
2. [((Am I§)U(Am6))m B]m(ﬂu@uC).

3. Ilycth Ai M Az =, Bl M B2 =(J . Byjer 1M B TaKOM ClIydae CIIPaBETHBEIM
cienyolee PaBEHCTBO

(AUA)x(BUB,)=(AxB)U(AxB,)U(A xB)U(A xB,)?
4. ITycts mMeeM Npou3BOJIbHOE OTHOMEHHE O X X X M DKBHBaJeHTHOCTh, O. Jlokasars,

YTO KOMIIO3ULIHUA /O °O 6y,[[CT OKBUBAJICHTHOCTBIO TOIrZa MW TOJBKO TOorjaa,
poo=puUo.

5. X =1{1,2,3,4,5,, M={{1,5},{2, 4}, {3}},
o={(4,,(5,2),(51)}.

(AAB)\(AAC).

KOrja

Bapmuanr 13
1 E\F=E\(ENF)=(EUF)\F,(E\G)n(F\G)=(ENF)\G.
2. (AmBmC)u(ﬂmBmC)u@uC.

3. (AxB)\(AxB,)=[(ANA)x(B\B,)|U[(A\A)xB, ]
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4. Yxa3arh Bce DKBUBAJIEHTHOCTH Ha MHOKECTBE {a, b, C.}
5.X ={1,2,3,456}, M = {{1,56},{2,3},{4}},
o={(4,3), (51), (6,1)}.

Bapuant 14
1. EN(F\G)=(EnF)\(ENG),(E\F)\G=E\(FUG).

2. (AmBmCm)?)u(ﬂmC)u(EuC)u(CuX).
3. (AixBl)m(Aszz):(A&mAz)x(B NB,).

4. Cpenu Bcex OTHOLICHU HA MHOXKECTBE {a, b, C} yKa3aTh BCE CHMMETPUYHBIE.
5.X ={1,2,3,4,56}, M = {{1,6},{2,3,5},{4}},
o={(21),(5.2), (6,4)}.

L (EUF)\G =(E\G)u(|B:al\ngngsE\(F\G):(E\F)U(E NG).

2. (AmBmCmX)u[[ﬂuguX}mC].
3. (AxB)\(AxB,)=[(A\A)xB, [U[(ANA)x(B \B,)].

4, Cpe,I[I/I BCEX OTHOILIEHUM Ha MHOKECTBE {a, b, C} YKa3aThb BCC TPAH3UTUBHELIC.

5.X ={1,2,34,5,6}, M ={{1,3,5},{4,2},{6}},
o ={(1,5), (3,4),(5,6)}.
Bapuant 16

(E\F)N(G\H)=(EnG)\(FUH),
’ EN(FAG)=(ENF)A(ENG).
2 [(AmBm)?)u(AmBm)?ﬂmC.
3. [Ax(B\B,)|n[(A\A)xB,|=2.

4. Ha R umeem ormomenne & = {(X, y) eR’ | Xx<lvy2> —1} Byner mu sto

OTHOLIEHHUE PeIIEKCUBHBIM? CUMMETPUYHBIM? TPAH3UTUBHBIM? aHTUCUMMETPUYHBIM?

5.X ={1,234,5,6}, M ={{1,2,3},{45},{6}}, 0 ={(1,2),(54),(3,2)}.

8. KOHTPOJIBHBIE BOITPOCHI K OK3AMEHY U MOAYJBHOMY KOHTPOJIIO
Onpenenenre MHOkecTBa. Oniepanuu HaJi MHOKECTBAMM.
CumMmMeTrpHuueckast pa3HOCTb MHOKecTBA. CBONCTBA CUMMETPUYECKON Pa3HOCTH.
Teopema o cBoOCTBax ornepaiuii 00beTUHEHHSI U TIEPECECUCHUSI.
PaBeHcTBO MHOXECTB. BKitoueHue, cTporoe BKIIOUEHHE.
[TpuHnumn nBoiicTBEHHOCTH. [[pMeHeHne npuHIMIA TBOWCTBEHHOCTH K BKIIFOUEHHIO.
TeopeMa 0 HEKOTOPBIX CIIEIUATBHBIX TOKIAECCTBAX AIreOpbl MHOXKECTB.
DKBHUBAJICHTHOCTD NIpeiokeHui. Teopema 00 SKBUBaJIEHTHOCTH HEKOTOPBIX YTBEPKICHUM.
Mo1HOCTh MHOXKECTBA. 3a/1a4a O PABHOMOIIIHOCTH HEKOTOPBIX CUETHBIX MHOKECTB.

Nk wNE



10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.

53.

54.
55.
56.
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MoiHOCTh 0€CKOHEYHBIX MHOXKECTB. [Ipumep.

Teopema 0 cpaBHEHUH MOITHOCTEH.

OtHomeHus, 1ekapToBo npoussenenue. O6pa3 u npoodpas snementa. O6IaCTh
OIpECIICHUSI U MHOXKECTBO 3HAYEHUI OTHOLLICHUS.

OTHoLIEHNE SKBUBAJIEHTHOCTH.

Omnepanuu Haj oTHOIIEHUAMHU. CBOMCTBA Oreparuii.

Crioco0bI 3a/1aHUS OTHOIICHUH.

Kiaccel 3xBuBasieHTHOCTH. CBOMCTBA.

OTtHoleHus nopsaka u crpororo nopsanaka. Ilpumep.

@DYHKIMOHAIBbHBIE OTHOLLIECHUS.

IIpaBuno cymMmsl u nipousseneHus. [pumep.

[TepecTanoBkM 0€3 MOBTOPEHUH.

Pasmemenus u3 N mo K 6e3 moBropenuii. CBoiicTBa. PeKyppeHTHOE COOTHOIICHNE.
Coueranus u3 N o K 6e3 nosropenuii. CoiicTBa. PekyppeHTHOE COOTHOIIEHHE.
bunom Herorona.

[TonuHomuaneHast popmyina.

Pa3menienus ¢ mOBTOpEHUSMHU.

CoderaHus ¢ IOBTOPEHUAMHU. PEKyppEeHTHOE COOTHOILIEHUE.

IlepecTaHOBKH C TIOBTOPEHUSMU.

dopmyna BKIOYEHUN U UCKI0YeHUH. CrieacTBySL.

Pasmerenue mo s4eikaM OOMHAKOBBLIX OOBEKTOB.

Pa3mernenue no siueiikam pa3nuyHbIX 0OBEKTOB.

PexyppenTHbie nocienoarensHocTu. [Tpumep.

[TocnenoBarenbHOCTh yncesn PruOoHaYUH.

PexyppenTHbie cooTHOmeHus. [Ipumep.

JIBE JIEeMMBI O pEeHIEHUAX JTUHEUHBIX PEKYPPEHTHBIX COOTHOIIEHUI BTOPOTO MOPSIKA.
[IpaBumno penieHus TMHENHBIX PEKYPPEHTHBIX COOTHOLIEHUI BTOPOIO MOPSAKA.
Penienne MTMHENHBIX PEKYPPEHTHBIX COOTHOIIEHUI BBICIIUX MOPSAIKOB.
[TpousBoasmue pynkuuu. [Ipumep.

[TpousBonsme GyHKINHU AT COUETAaHUM.

[TpousBosiue GyHKIUU TSI pa3MEIICHH.

[TpousBonsmas GpyHKIMS Ui TOCIE0BATENbHOCTH Ynces PudoHayuu.
MHoxecTBO OyJIeBbIX (PYHKIIMIA, €r0 MOLTHOCTb.

MHoxecTBO OyIeBbIX (QYHKIMI OT ABYX MEPEMEHHBIX.

CymiecTBeHHbIE U (UKTUBHBIE TEPEMEHHBIE.

Crioco6sb! 3a1anus OyneBbix GyHKIuil. [Tpumepsl.

OcHOBHBIE TOX/IECTBA BO MHOXECTBE OYJIEBbIX (DYHKIINH.

CriernanpHble TOX/IECTBA BO MHOKECTBE OyieBbIX (pyHKIMA. [IpuHIMI IBOHCTBEHHOCTH.
Teopema 0 ABOWCTBEHHON (PYHKIIMH.

Paznoxxenue OyneBoit pyHkiuu o nepemMeHHbIM. ClieACTBUS.

CH®. Teopema o npencrasiennu 0yneBoit pynkuuu B Bujge CAHD.

CKH®. Teopema o npencrasinenuu 0yneBoit pynkuuu B Bujge CKHO.

JIBa orpeneneHus MOIHBIX CUCTEM OyJIEeBbIX (DYHKIIMH.

Teopema 0 OAHOTE cUCTEMBI OyJeBbIX (yHKIMHA. [IpuMephl MOTHBIX CUCTEM.
OnemeHTapHble KOHbIOHKIMU, [TH®, munumaneusie [JHD.

JomycTrMble KOHBIOHKITUH, CBOMCTBA TOKPHITHIA. TeopeMa 0 TpecTaBIeHnn OyaeBon
¢byukuu B Buae JJHO.

Cokpamennas JITH®. Meron KBaiina noctpoenust cokpaniennon [JHD.

[Tousitue TynukoBoit JIH®. Anroputm noctpoenus Bcex TynukoBbix JTHD.

OcHoBHbIe TIOHATHS Teopuu Tpados. Jonomunenue rpada. [Toaasie rpadur. Yucio pedep
nostHOTO Tpada. [Ipumep.
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S7. MaTpuiibl CMEXHOCTH ¥ MHIIUICHTHOCTH.

58. Uzomopdusie rpadsbl.

59. OnHopoansie rpadul. Yucno pedep onHopoanoro rpada. [pumep.
60. IBe Teopemsbl 0 cTeneHsx BepuunH rpaga. Creacraue.

61. [Tnanapusie rpadsl. Teopema XKopaana. 3agaga o Tpex goMax M TPEX KOJOIIAX.

62. [Inanapusie rpadsl. Kpurepuii muianapHocTy.

63. HeoOxoauMeble ycioBuUs TUIAHAPHOCTH.

64. Cs3ubie rpadsol. [IBe TeOpeMBbl 0 KOMIIOHEHTaX CBA3HOCTH.
65. DitnepoBsl Tpadel. Teopema 00 siinepoBocTH rpados.

66. DitepoBo nokpeITHE. Teopema 00 dinepoBoM MOKpeITUU. CleICTBHIE.
67. Paccrossnue mexny BepmmHamu rpada. Merpuka B rpadax.
68. Kparuaitmue nienu, ieHTp rpada, quamerp rpada.

69. 'aMuIbTOHOBBI TpadBI.

70. [lepeBo. JIBe TeopeMbI O CTPYKTYpE JIepeBa.

71. JiBe TeopeMbl O IpeoOpa30BaHUAX CBSA3HBIX TpadoB.

72. ]IBe TeopeMbl 0 UKJIOMATHYeCKOM uncie rpada. Creactus.
73. OcHOBHAas TeOpeMa O JIepeBe.

74. Teopema Kamiu.

75. Koneunsle pacrno3zHasarenu. CrnocoObl 3a1aHNs KOHEUHBIX pacrio3HaBaTese.

76. AnropuT™ NoJTy4eHHs KOHEYHOTO TIPOIIeccopa.

7'7. DKBUBaJIEHTHBIE COCTOSIHUS. AJITOPUTM ITOMCKA 3KBUBAJIEHTHBIX COCTOSHUM.

78. Meron pa30ueHHMIA TTOMCKA SKBUBAICHTHBIX COCTOSHUH.

79. HemocTryKUMBIE COCTOSTHUS. AJITOPUTM TIOMCKA HEAOCTHKHUMBIX COCTOSTHHM.

80. MuHuMaibHble aBTOMATEL.

81. I[IpuBeneHHbIE aBTOMATHI.

82. HCI[eTepMI/IHI/IpOBaHHI)IG KOHCYHBIC aBTOMATHI. CB@I[GHI/IG K I€TCPMUHHUPOBAHHBIM

KOHCYHBIM aBTOMAaTaM.

83. ABTOMATHEI ¢ MarasuHHOM namMaTeio. CriocoObl 3a1aHus.

9. OBPA3EIl MOJYJBbHOM KOHTPOJIBHOM PABOThHI

T'OY BIIO «JOHELIKUIT HAIIMOHAJILHBI YHUBEPCUTET»

@daxynpTeT MaTEMAaTUKHN U HH(OPMALIMOHHBIX TEXHOJIOT U

Hanpasnenue moarorosku: 01.03.02 [puknannas matematuka u nHpopmaTruka
IIporpamma noaAroTOBKU: O0akajaBpuar

Cemectp I

VYuebHas JUCIUILINHA: I[I/ICerTHaSI MaTeMaTHKaA

MOAYJbHASA KOHTPOJIBHAS PABOTA
BAPUAHT Nel

1. ®opmyna BkItOYEHHH U UCKITtOYeHUH. ClieCcTBUS.

2. Jlunetinbie OyneBsl pyHKIMU. JIemma o0 HeTMHEHHON (YHKIIUH.

3. CoueraHuss ¢ TIOBTOPEHUSIMH. PeKyppeHTHOE COOTHOIIEHHE IS
MOBTOPCHUSIMH.

COYETaHUN
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4. Ilycts 006a OTHOWIEHUS P U O — pe(IIEKCHUBHBI; CUMMETPHUYHBI; TPAH3UTHBHEL byner nu
£\ O — pedIeKCHBHBIM, CHMMETPHUYHBIM; TPAH3UTHBHBIM ? OTBET 0GOCHOBATD.

5. CkonbkuMH criocobaMu 6 4eIoBEeK MOTYT BBIOpaTh W3 6 Mmap MepyaTok IO MPaBOM U JICBOM
TaK, YTOOBI HU OJIMH HE MOJIYYHII TTaphI?

VTBepiKIEHO Ha 3aceqannu Kadeapsl TCOPUU BEPOATHOCTEN U MATEMAaTUYECKON
CTAaTUCTUKHU, 1poTOKOI Ne OT «_ » 20 1.

3aBeayromuii kadeapoit
DK3aMeHaTop

Kputepun oneHuBaHus MO1yJbHOT0 KOHTPOJIsI

Homep 3a0anusn Konauuecmeo d6annos
1 10
2 10
3 10
4 10
5 10
Bcezo 50

10. KOHTPOJIBHBIE BOIIPOCHI K TIPOMEKYTOYHOM ATTECTAIIAN
11. OBPA3EIl DOK3AMEHAIIMOHHOT'O BUJIETA

T'OY BIIO «IOHELKMIT HAITMOHAJIbHBII YHUBEPCUTET»
@akynpTeT MaTEMAaTUKH U HH(HOPMALIMOHHBIX TEXHOJIOT U

Hanpasnenue nmoarorosku: 01.03.02 [puknannas matematuka u nHpopmaTuka
[TporpaMmMa noAroTOBKH: O0akajaBpuar

Cemectp I
VYyeOHnas aucuuiuivHa: JluckpeTHass MaTeMaTHKa

3K3AMEHAIIMOHHBIN BUJIET Ne 1

Pa3menenus ¢ moBropeHusiMu U 6€3 MOBTOPEHUH.

[TonnaomuanbsHast popmyia.

HemonoTtonnsle pynkuuu. Jlemma 0 HEMOHOTOHHOW (DYHKIIUU.

[Toctpouts GyHKIMIO, ABOMCTBeHHYIO K T =X - (X, v (X; = X,)) . [IpencraButs ¢pynkuuto f
B Bujie CJIH® u CKH®.

5. TlocTpoiiTe KOHEUHBIM paclo3HaBaTENb, JOMYCKAIOMNNA [ENOYKH, B KOTOPBIX 32 KaXIAbIM
Bxoxkaenuem napsl 01 cienyer 00. [Ipeobpa3yiite ero B mporeccop.

A

VTBEpXKIEHO Ha 3acenannn kadeapbl TCOPUM BEPOSITHOCTEW M MATEMATUYECKOM
CTaTUCTUKH, npoToKOa Ne OT «_ » 20 1.

3aBeayromuii kadenpoit
OK3aMeHaTop




23

Kpurepun oueHuBaHust

Homep 3a0anusn Konuuecmeo 6annoe
1 10
2 10
3 10
4 10
5 10
Bcezo 50

12. OBPA3ELl TECTOBOI'O 3AJJAHMUS — He npeayCMOTPEHO MPOrpaMmMoin

13. KPUTEPUU OLHEHUBAHUA

CorinacHo MOJYJBbHOMY IMPHHLUIY OpPraHU3alMy y4yeOHOro Ipolecca 3HaHHUsS CTYIEHTOB I10
yueOHOW aucuuIUiMHe JMCcKpeTHass MaTeMaTHKa OLICHMBAIOTCS B COOTBECTBUHM CO ClIEAYIOLIEH
CUCTEMOU OHEHUBAHUSA AKAJEMUYECKUX JOCTHXKEHUU CAYAEHTOB

Conep:xatejbHbINH MOYJIb 1 Cymma
Tembl 1-6 Tembl 7-14
N3 1 -5 GannoB N3 2 — 5 Gannos 20 6annoB
CoaepxareJibHbIH MOAYJIb 2 MK Cymma
Temsb1 15-18 MopayJibHasi K.p. Bcero MK
N3 3 — 5 Gannos MK — 10 6annoB 50 6amioB 50 6amnoB
CopepxarebHbIH MOAYJIb 2, 3 Cymma
Tembr 19-25 Tembr 26-29
N3 4 -5 Gannos N3 5 -5 6annos 10 6amnoB
Conep:xarejbHbIA MOAYJIb 3 JK3aMeH Cymma
(MK wnin Dk3amen)
Temsbi 30-34 MopayJibHasi K.p. Bcero MK JK3aMeH 100 GannoB
N3 6 — 5 Gannos MK — 10 6annoB 50 6amnoB 50 6amnoB
(13 — unuBuayansHoe 3afanue), MK — MoJTyIbHBIN KOHTPOJIb.
[IIkana olleHUBaHUS:

Onenka Ounenka no OneHka 1o rocy1apcTBeHHON IKaJie Ounenka no
no mkaje | 100-6anabHoM (3x3amen, TuddepeHIMPOBAHHBII 3a4eT) rocy1apcTBeHHOH
ECTS HIKaJIe HIKaJje (3a4eT)
A 90-100 5 (OTIIMYHO) 3a4YTEHO
B 80-89 4 (xopo1o) 3a4TE€HO
C 75-79 4 (xoporo) 3a9TEHO
D 70-74 3 (yAOBIETBOPUTENHHO) 3a4TE€HO
E 60-69 3 (YIOBJICTBOPHUTEIHHO) 3a9TCHO
FX 35-59 2 (HeYIOBJIETBOPUTEIHLHO) HE 3a4TEHO

C BO3MO>KHOCTBIO ITOBTOPHOM cliauu
F 0-34 2 (HeyIOBJIIETBOPHUTEIHHO) HE 3a4TCHO
C BO3MO>KHOCTBIO ITOBTOPHOM CAauyM MPH YCIOBUU
00s13aTeTbHOTO HAOOpa JOTIOTHUTEIHHBIX OAJITIOB

3HaHUE TEOPETHUUECKOM YacTh Kypca OLIEHUBACTCS ¢ TOYHOCTHIO 0 5 OAIJIOB IO CIEAYIOIUM

KPUTEPUSIM:

1. Crynent nomydaet 76-100% 6asijioB OT MAKCUMAIIBHOTO, €CITH TIOKa3aJl
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e riIy0OKHE U TIONHBIE OTBETHl HAa TEOPETUYECKHE BOIPOCHI;, TIYyOOKOE MMOHHUMAHHE
BO3MOXKHOCTH MPUMEHEHHS TEOPETUYECKUX MOJIOKEHUN B MTPAKTHUECKUX 3a7a4ax;
® yMCHHE TPOBOJUTH JIOTHYECKHE PACCYXKACHHUS M OOOOIICHHWS W COMPOBOXKIATH MX
COOTBETCTBYIOIIUMU JOKA3aTEIIbCTBAMU;
2. Crynenrt nonyuaeT 51-75% 06amioB oT MaKCHUMaJIbHOTO, €CIIH MTOKa3ajl
e riIy0OKHME © TIOJNIHBIE OTBETHl HA TEOPETHYECKHUE BOMPOCH C HE3HAYUTEIHHBIMU
MOTPEIIHOCTSIMH, 3aT€M HWCIPABJICHHBIMH CaMUM CTYJIECHTOM; IOHUMAaHHE CYIIHOCTH
paccMaTpuBaeMBbIX IpoodIieM;
® yMCHHE JIOTUYECKHU PACCYKIaTh U IPOBOJIUTH JI0KA3aTEIbCTBA,
3. Crynent nosydaet 26-50% 06ajioB OT MAaKCUMAaJILHOT'O, €CJIM MOKa3ajl
® [Ipu OTBETE HA TEOPETHUYECKHE BOMPOCHI Psii HETOYHOCTEW, KOTOPbIE OH HE B COCTOSHUU
CaMOCTOSITENIbHO UCIIPaBUTh;
4. Crynent nonyyaet 0-25% 6ajiyioB OT MAKCUMAJILHOTO, €CIIH
® HE BBHINOJHEHBI TPEOOBAHMSI, U3JI0KEHHBIE B MPEABLAYIINX MyHKTAX;
HET OTBETOB HAa TEOPETHUYECKHE BOMPOCHI, HE PEIICHbI MPAKTUUECKUE 3aJaUH.
Ix3zamen oyenueaemcs ¢ 50 d6annos.
J171st o11eHKHM 3K3aMeHa MperoiaBaTeilb PyKOBOJICTBYETCS CISAYIOIIMME MPUHIIUIAMHU:
50 6an0B - MPOAECMOHCTPUPOBAHBI CUCTEMATHUYECKUE M TIyOOKHE 3HAHUS MPU OTBETE HA
TEOPETUYECKHE BOIIPOCKHI OMiIeTa, BHIMOIHEHA MTPAKTHYECKast YacTh OMjieTa B OJTHOM 00beMe;

40 6an10B - MPOACMOHCTPUPOBAHBI CHUCTEMATHUYECKUE M TIyOOKHE 3HAHUS MPU OTBETE HA
TEOPETUYECKHE BOMPOCH OMIIeTa, BHIMOJIHEHA MpaKTUYecKas 4acTb OujieTa B MOJHOM O0beMe, HO
P OTBETE JIOMYIICHBI HECYIIIECTBCHHBIE ONIHOK;

30 6a)10B — MPOAEMOHCTPUPOBAHBI HECHCTEMATUYECKHE U HETNIyOOKHEe 3HAHUS MPH OTBETE
Ha TCOPETHUYECKUE BOTPOCHI OMIIETa, MPAKTUYECKAsl YacTh OMJIeTa BHIMIOJTHCHA HE B TIOJIHOM 00beMe,
[P OTBETE JIOMYIIEHO HECKOJIBKO CYIIECTBEHHBIX OIMIMOOK;

20 6a/I0B - TPOJAEMOHCTPUPOBAHBI MOBEPXHOCTHBIE 3HAHUS TIPU OTBETE HA TEOPETUUYECKUE
BONIPOCHI OWJIeTa, MpaKTUYeCKas YacTh OWieTa HE BBINIOJNHEHA, MPU OTBETE JOMYINICHO MHOTO
CYIIIECTBEHHBIX OMIMOOK; HA MPOCTHIE BOMPOCHI MO 3HAHWIO OCHOBHBIX OMpeneNeHuid u Gopmyd,
BOCTIPOM3BE/ICHBI OT/ICIbHBIC ()PAarMEHTHI MaTepraja ¢ MOMOIIBIO YK3aMEHATOPA.

0 - momHOE HEe3HaHWE MaTepuana.

14. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE YYEBHOI'O ITIPOLECCA
Jlig mpoBeZieHNs! JIEKIMOHHBIX M J1a00paTOPHBIX 3aHATHH TpeOyeTcs ayTUTOpHUs Ha TPYIIIY,
000py10BaHHas! MEJIOBOI MM HHTEPAKTUBHON JTOCKOM.

15. PEKOMEHJIOBAHHASA JIMTEPATYPA

KoJua-Bo Hanuune
Ne IK3eMILIAPOB | 3JIEKTPOHHOM
HaumenoBanue
n/n B On0/1MoTEKE BEpCHH B
HonHY IBC
Ocnosnas numepamypa
1. JuckpetHas  maremaTHka:  ydeOHoe — mocobue  /
AMN. I3ynn3a, N.A. Mouceenko, K.B. Censixos, 50 CCTh
JLN. CensxoBa, B.A.IlanmoB — J[lonenk: I'OY BIIO
«lorHVY», 2017.— 230c.
2. Kapnos B.I'. Maremarndeckass JOrMKa M JUCKpETHas
Marematuka : [Yueb. mocoOue s yH-TOB IO
CIEUAIBHOCTH "IIpuknannas MaTemaTuka'| / 85 HET
B.I'. Kapno, B.A. Momienckuii. — MuHck : Bpimsii.
k., 1977. — 256 c.
3. MockunoBa, I'.11. JluckperHas maremarrnka: MaremaTuka 4 HET
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JUTSI MEHEDKepa B pUMeEpax U YIPaKHESHUAX /
I''1. MockunoBa. - M. : Jloroc, 2000. - 240 c.

4, HosukoB ®@.A. JIuckperHas MmaTeMaTuka s
IPOTPaAMMHUCTOB : Yueb. mocoOue JiIst By30B I10
crienanbHOCTH "MH(pOpMaTHKa ¥ BBIUKCI. TEXHHUKA" /
®.A. HoBukos. - CII6. u np. : [Tutep, 2002. - 301 c.

10 HET

5. Slononckuii, C.B. BBeaenue B JUCKpETHYIO MAaTEMATHUKY :
[V4e6. mocobue a1t By30B MO CHEIHATIBHOCTH
"ITpuknamnas maremaruka'] / C. B. Sl6noHckuit. - 4-¢
nu3a. - M. : Bercm. k., 2003. - 384 c.

26 HET

Jlonoanumensnasn numepamypa

6. IappunoB [I'.II. COopHHK 3amady 1O JUCKPETHOH
maremaTuke: [Yueb6. nmocoOue g By30B IO
cnenuanbHocTy "[Ipuki. matemartuka'] / I'. I1. T'aBpuios,
A. A. Canoxenko. - M. : Hayka, 1977. - 368 c.

39 HET

1. ['opOatoB B.A. OcHOBBI TUCKPETHON MAaTEMATUKH :
[Vue6. mocobue asis By30B 1o cneruanbHocTd "TIpuki. 21 HET
maremaTrka'] / B. A. 'opbatos. - M. : Beici. mik.

16. UYHOOPMAIIMOHHBIE PECYPCbI

[TopTan MatemMaTHuYecKHX MHTEPHET-PECypcoB - hitp://www.math.ru/

[TopTan MareMaTHYECKMX HHTEPHET-PECYPCOB - hitp://www.exponenta.ru
[TopTan MaremMaTHu4ecKiX UHTEPHET-pecypcoB - http://www.allmath.com/
[TopTan pecypcoB o marematuke, anropurmuke u UT - http://algolist.manual.ru
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Pabouass mporpamMa paccMOTpeHa U TEpeyTBEp)KACHAa Ha 3acelaHud Kadeapbsl TEOpUH

BEPOSITHOCTEH U MaTeMaTUYeCKON CTaTUCTUKH C U3MEHEHUsAIMU (Oe3 u3meHenuil) Ha 20 roJ.
[Tpotokon Ne OT « » 20 T.
3apenyrouuii kadeapoit

Pabowas mporpamma paccMOTpeHa U TIEepeyTBEep)KIeHa Ha 3aceJaHuu Kadeapbl Teopuu
BEPOATHOCTEH U MAaTEMATHUECKON CTaTUCTUKU C U3MEHEeHUsIMU (0e3 n3mMeHnenuit) Ha 20 TO/I.

ITporoxomn Ne OT « » 20 T.

3aBenyrouuii kadeapoit

PaGouass mporpamMma paccMOTpeHa U TIepeyTBEp)KICHAa Ha 3acelaHnu Kadeapel Teopuu
BEPOATHOCTEH U MAaTEMATHUECKON CTaTUCTUKU C U3MEHEeHUsIMU (0e3 n3mMeHnenuit) Ha 20 TO/I.

ITporoxoi Ne OT « » 20 T.

3aBenyrouuii kadeapoit
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