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HHLD( TEXHOJIOTHI
, I/I . Mouceenko
"enx 2020

ITporpamMma yueGHON MUCHMILIMHEI «J[HCKpeTHAs MaTeMaTHKa» COCTABJICHA HA OCHOBAHHMA
I'ocynapcTBenHOr0 00pa3oBaTeNbHOTO CTaHAApTa BBICIIETO MPO(ECCHOHAIBHOTO 00pa3oBaHHs
(T'OC BIIO) Honeuxo#t Hapomuoit Pecrybnuku (JHP) mo nampasnenuro moaroroBku 09.03.04
ITporpamMMHas MHXEHEpHsI, YTBEPXKASHHOTO NpHKa3oM MuHucTepcTBa o6pa3oBanus u Hayku JIHP
oT «21» staBaps 2016 r. Ne 33;

ITopsinxa opraHM3anuy y4eGHOro mpouecca B 00pa3oBaTeNbHBIX OPraHM3alHUsX BBICIIETO
npodeccroHanbHOro o6pasosanus Jlorerkoit HapoxHoit Pecry6iviku, yTBEpIKIEHHOTO MPHKA30M
MunnctepcrBa o6pasoBanus u Hayku JJTHP Ne 1171 ot «10» Hos6pst 2017 1.;

y4eOHOro IUTaHa M OCHOBHOM 00pa3oBaTeNbHON IIPOrpaMMbl BBICIIErO MPOGhECCHOHATBHOTO
obpasoBanusi Hamnpasienus moarotoBku 09.03.04 IMporpaMmuas MHXKEHEpHs, pa3pabOTAHHEIX B
I'OY BIIO «JloHenxuii HAHOHATHLHEINA YHHBEPCHTETY.

Pazpaboruux:
npodeccop Kahenps! TEOPHH BEPOSITHOCTEH
MaTeMaTHYEeCKOM CTaTHCTUKH
AMN. I3ynnza

[TporpamMma yueGHON MUCIMILIMHEI yTBEPXK/ICHA Ha 3acefiaHuy Kadeaphl TEOPHH BEPOSTHOCTEH U
MAaTeMaTHYECKOH CTaTHCTHKH

ITpotoxon Ne 14 ot «2» anpens 2020 r. e /

3am.3aB. Kahenpoii i W.JI. Ulypko
IlporpaMma y4eOHOM IHCHMIUIMHBI O0XOOpeHa y4eOHO-METOOMYECKOH KOMHCCHEH

(akynpTeTa MaTeMaTHKH ¥ HHYOPMAIHOHHEIX TEXHONOTHH

ITpotoxon Ne 8 ot «15» anpeins 2020 .

IIpencenarens y4e6HO-METOAHYECKOM @é Ve

KoMHccHH (akyipTeTa JLH. CensixoBa




1.  OBJIACTb IPUMEHEHUSA U MECTO JUCIUIIVIMHBI B YYEBHOM ITPOLHECCE

VYyeOnas gucnuiimHa  «JluckpeTHas MaTeMaTHKa» OTHOCUTCA K 0a30BOM  4acTH
npodeccnoHansHOTo 0710Ka yaeOHOro miaHa mo HanpasieHuto nmoarotoBku 09.03.04 IMporpamMmMHuas
umkeHepus, npopminb «OO0mmit». st m3ydeHus NaHHOW Y4eOHOW MUCIMIUIMHBI HEOOXOIUMBI
3HaHMUS, YMEHUS W HaBbIKM, (OPMUPYEMbIC TPEIIMICCTBYIONIMMA ¥  COIYTCTBYIOLITUMU
JUCIUIIIMHAMA: MaTEeMaTUYeCKHH aHaiuu3, airedpa W TEeOMETpHUs, S3bIKU W METOJBI
nporpammupoBaHusi. OCBOEGHUE JTaHHOW TUCHUIUIMHBI HEOOXOJIMMO Kak MpeAIIeCTBYIOIIEE MIJis
TaKUX YYE€OHBIX JUCHHUIUIMH, Kak Teopusi BEpOSTHOCTEH M MareMaThyeckas CTaTHCTHKA,
MaremaTrueckasi JIOTUKa W TEOpHUs alTOPUTMOB, Teopus aBTOMAaTOB U (DOPMAIBHBIX SI3BIKOB,
ApXUTEKTypa KOMIIBIOTEPOB.

2.  CTPYKTYPA JUCHUIIJIMHBI

Xapaxmepucmuka yueOHou OUCYUNTIUHDL

Hanpasnenue nororoBku 09.03.04 IlporpamMMHasi HH)KEHEpHUS
[Tpoduib [IporpammHuas vHXEHEpUS
OO6pa3zoBarenpHas Iporpamma OakanmaBpuar
Kpanmmduxarnmst aKaJeMUYeCcKuid OaKaaBp
KonnuecTBo copepkaTenbHbIX MOTyIEH 2
Jucuummna 6a30Boii / BapuaTHBHOMN 4acTh JTMCIUIUIAHA 0Aa30BON 4acTH
00pa3oBaTeNbHOI MPOrpaMMbl npoeccuoHanbHOro 0JI0Ka
®opmel koHTpos (MK, sk3amen, 3auer) 1 MK, sx3ameH
Mokasaten ouHasi (hopma 3ao04Has popma
o0y4eHus oOyueHus
KonuyecTBOo 3a4eTHBIX eAMHUIL (KPEAUTOB) 4 4
I'ox moaroroBku 1 1
Cemectp 2
KonuuecTBo yacoB 144 144
- JTEKIIMOHHBIX 48 10
- IPAKTUYECKUX, CEMHHAPCKUX
- 1a00PaTOPHBIX 32 6
- CaMOCTOSITEIILHOM pabOTHI 64 128
B T.4. UHANBHAYAJIbHOE 33/1aHHE
HenenbHOE KOIMYECTBO YaCOB, 9 9
B T.4. QyTUTOPHBIX 5

3.  OINHUCAHHME JUCHUIIJIMHBI

eau u 3agaun.

IJenv — ocBoeHME OyNyIIMMH CHEIMATUCTAMH TEOPETUUECKUX U MPUKIATHBIX OCHOB TEOPUHU
MHO’KECTB, KOMOMHATOPUKH, Teopuu OyneBbIX (QYHKIUI, Teopuu rpadoB, TEOPHUH KOHEUHBIX
aBTOMAaTOB, TO €CTh psjJa pa3/eloB MaTeMaTHKH, KOTOpbleé Haubojiee WHTEHCHBHO Hadalld
pa3BuUBaThbca B cepenrHe XX BeKa B CBA3M C HAyYHO-TEXHHYECKHUM IMPOTPECCOM, C BHEJIPEHHEM
YIPaBJISAIONINX CUCTEM, C OypHBIM pPa3BUTHEM BBIYMCIUTEIBHON TEXHUKH. JIUCKpETHAs MaTeMaTHKa
ABJIIETCS HE TOJIbKO (YHIAaMEHTOM MaTeMaTHYeCKOH KHOEpHETHMKH, HO M BaXKHBIM 3BEHOM
NPUKIAJHOTO MaTEeMaTUYeCKOro oOpa30BaHUs, IO3TOMY BaKHEWIIAs LeNb JUCHMIUIMHBI —
oOydeHre MeTo/laM ONMUCAHHUS U KOHCTPYKTHBHOTO aHalIM3a MPOOJIEMHBIX CUTYyallMi, KOTOpbIE HE



MO/JIA0OTCS U3YYEHHUIO C MOMOUIBI0 TPAAUIIMOHHBIX CPEJCTB KJIACCUYECKOW MaTEMaTHKH, METOJaM
(opMaTN30BaHHOTO OMMCAHUS CUCTEM, TIPOILIECCOB, SBJICHUM.

3aoauu — oOyyeHWe MeTOJaM OINUCAaHUS M KOHCTPYKTUBHOIO aHaliM3a MpPOOJIEMHBIX
CUTyaluid, MeronaM (OpMaIM30BAHHOTO OMMCAHHS CUCTEM, PA3BUTHE Y CTYIEHTOB HHTYHIIWH,
MaTE€MaTU4eCKOW KYJIbTYphbl, JOTMYECKOTO MBIIIJICHUS, BOOPYKEHHE CTYAECHTOB 3alacoM
TEOPETUYECKUX CBEICHUHN (ONpeneseHue, TEOPEMbI, UX J0Ka3aTeIbCTBO, CBSI3U MEXAY HUMH) U
METOJAMHM pELICHHUs] NPUKIAAHBIX 3a1ad, IOATNOTOBKAa CTYACHTOB K M3YYEHHUIO JPYIHX
MaTEeMaTUYECKUX METOJOB M JUCUUIUIMH (TEOpUS BEPOATHOCTEW, TEOpPETHUYECKas MEXaHHKa,
CUCTEMHOE IPOrpaMMHUPOBAHUE U T.1I.).

TpeGoBanusi Kk pe3yJbTaTamM OCBOEHHMS IMCHUILIMHBI: [Ipoliecc M3ydeHMs NUCHUIUIIMHBI
HanpaBjieH Ha (OPMHUPOBAHUE DIIEMEHTOB CIEAYIOIMX KOMIIETeHIUH B coorBercTBHH ¢ ['OC
BIIO no nanHOMY HampaBJICHUIO TOATOTOBKHU (TTPOdHITIO):

a) oowexkyromypnuix (OK):

- CIIOCOOHOCTHI0O K KOMMYHHMKAIIMU B YCTHOM M MUCbMEHHOH (popmMax Ha pycCKOM M MHOCTPAaHHOM
SI3BIKaX JUIS PELICHUs 33]1a4 MEXIMYHOCTHOTO M MEKKYJIbTYpHOTO B3anmoeiictus (OK-5);

- CIOCOOHOCTH K caMOOpraHu3anuu u camoodpaszosanuio (OK-7);

0) oowenpogpeccuonanvnuvix (OIIK):

- CHOCOOHOCTBIO HCIIOJIb30BaTh 0a30Bble 3HAHMSI E€CTECTBEHHBIX HAayK, MAaTeMaTUKH U
UHPOPMATHUKHA, OCHOBHBIE (DAKThI, KOHIENIWH, NMPUHIUIBI TEOPHA, CBA3aHHBIX C IMPHUKIATHOM
mareMaTHKoi 1 uHpopmaTrkoii (OITK-1);

- CIIOCOOHOCTh TPUMEHSATHh 3HAHWSA W YMEHHA W3 HWHPOPMATUKA W MPOrPAaMMHPOBAHUS K
POEKTUPOBAHHUIO, KOHCTPYUPOBAHHIO U TECTHUPOBAHUIO MIPOrpaMMHBIX 1poaykToB (OITK-3);

8) npogpeccuonanvuvix (I1K):

8 HAYYHO-UCCIEe008aMeNbCKOU 0esIMebHOCU:

- CIIOCOOHOCTBIO COOHMpaTh, 00padaThIBATh U MHTEPIPETUPOBATH JaHHBIE COBPEMEHHBIX HAYYHBIX
UCCIIEIOBaHUM, HEoOXOoauMble AN (HOPMHUPOBAHHS BBIBOJAOB IO COOTBETCTBYIOIIMM Hay4HBIM
uccienosanusm (I1K-1);

- CMOCOOHOCTHIO MOHMMATh, COBEPIIEHCTBOBATH U IMPHUMEHITh COBPEMEHHBIM MaTeMaTH4ECKH
anmapart ([1K-2);

- CIIOCOOHOCTBIO KPUTHMYECKH TIE€PEOCMBICIMBATh HAKOIJICHHBIH OMNBIT, M3MEHATh IpH
HEOOXOMMOCTH BUJI U XapakTep cBoel npodeccnonansHoi nestenproctu (I1K-3);

NPOEKMHAs U NPOU3BOOCMBEHHO-MEXHOI02UYEeCKAs 0esiMebHOCIb:

- CIIOCOOHOCTBIO paboTaTh B COCTaBE HAYYHO-MCCIENOBATEIHCKOTO W  MPOU3BOJICTBEHHOTO
KOJUICKTHBA U pelIaTh 3a/1auu npodeccuonansHoii aestensHoctu ([1K-4);

- CIIOCOOHOCTBIO OCYIIECTBIISTH IeJICHANPABICHHBIN MONCK WHPOPMAIIMKA O HOBEHIINX HAYYHBIX H
TEXHOJIOTUYECKUX JOCTIKEHHSX B HMH(OPMAIMOHHO-TEIEKOMMYHUKAMOHHON cetn "MHTepHet"
(manee - cetb "UnTepuer") u B npyrux ucrounukax (I1K-5);

- CIOCOOHOCTBIO (hOPMUPOBATH CYXIEHUS O 3HAYCHUU U MOCJIEACTBUAX CBOEH MpodeccHoHanbHOM
JIeSITEILHOCTH C YUYETOM COLMAIBHBIX, MPOPEeCcCHOHATBHBIX U dTHYeckuX nosuiuii (ITK-6);
OpP2aHU3AYUOHHO-YNPABIEHYECKAsl 0esIMelbHOCMb!

- CIIOCOOHOCTBIO COCTAaBJIATH M KOHTPOJMPOBATH IUIAH BBITIONHIEMON pPa0OTHI, IJIAHUPOBATH
HE00XO/IMMBbIE JUIsl BBIMOJIHEHUS] pabOThl pecypehl, OLIEHUBATH PE3yJbTaThl COOCTBEHHOH palbOoThI
(TIK-9);

8 Ne0azo2ulecKoll 0esamenbHOCU.

- CIOCOOHOCTBIO K OpraHM3alM IeJaroruiyeckoi AesTeNbHOCTH B KOHKPETHOM MpeaMETHOM
obmactu (Mmatematuka u nHpopmaruka) (ITK-11);

B pe3ysibTare nzyuenus y4eOHOH JUCHUILUINHBI CTYI€HT J10/I2KEH.

3namep:

—  OCHOBHI TEOPHIA, KOTOPBIE COCTABISIOT AP0 Kypca «JlucKpeTHass MaTeMaTHKa;
— TEPMHHOJIOTHIO | aIlllapaT OCHOBHBIX MOHITHIA W3YYEHHOTO Kypca;



— poJib 1 MecTO JIMCKPETHOM MaTeMaTHKU B OOIIEH €CTECTBEHHOHAYYHON KapTHHE MUpA.

Ymemo:

—  CHUCTEMaTH3UPOBAThH PE3yJIbTaThl HAOIIOICHUII;

—  ;enatb 0000IIEeHUE U OIICHUBATh MX JOCTOBEPHOCTH U MPEEIBI MPUMEHEHHUS;

—  NPUMEHSTHh U3yYCHHbIE COOTHOLICHHS K OMMCAHUIO Pa3HOOOPA3HBIX MPOLIECCOB;

—  peuaTh 3a/1ayu 10 U3YUYECHHBIM TEMaM;

Bnaoemwv nasvikamu:

—  BBINOJHEHUA JEHCTBUM HAJl MHOKECTBAMU U 3JIEMEHTAMH MHOKECTB;

—  HCIOJb30BaHus Auarpamm Bena wim kpyros Didiiepa;

—  ONEpUPOBAHUS MOHATUSMU: PABEHCTBO MHOXKECTB, BKIIFOUCHHUS.

—  ONHMCaHMsSI TUIIOB OTHOIICHUM;

—  HWCIOJIb30BaHUS IpadoB i1 MOJACTUPOBAHUS PA3IUIHBIX O0BEKTOB;

—  HKCIOJIb30BaHHUA TeopeM Dilnepa, Konu mist pemenus npukiagHbix 3a7ad U pa3paboTKu
QITOPUTMOB Ha Tpadax;

— M[PUMEHEHMs] 3JIEMEHTOB KOMOWHATOPHOTO aHajM3a B KOMOMHATOPHBIX CHCTEMax C
ONTUMAIBHBIM PACIPEICIICHUEM JIEMEHTOB;

—  MPOBEPKHU IMOJHOTHI CUCTEM OYJIeBBIX (YHKIUI;

—  TOpuUMEHEHHs OyJeBbIX (PYHKIUN B JOTUYECKUX CXeMaX;

—  HCIIOJIb30BaHUS KOHEYHBIX aBTOMATOB IS MOJICTTUPOBAHUS PEaIbHBIX OOBEKTOB;

—  a”aiM3a JOCTHKUMOCTHU COCTOSIHUM KOHEUHBIX paclo3HaBaTelNeu;

—  ONpeNeNeHUs IKBUBAJICHTHOCTU COCTOSIHMM W aBTOMAaTOB, MOCTPOCHUS MUHUMAJbHBIX
KOHEYHBIX aBTOMATOB.

4.  COJEPXAHUE JUCLUIIUHBI U ®OPMbI OPTAHU3ALIMY YYEBHOI'O
MPOLIECCA

Kypc nmuctummmnasl «J{UCKpeTHass mMaTteMaTHKa» NpeaycMaTpuBaeT CleAyiomme (opMbl
OpraHu3alnuy yd4eOHOro Mpolecca: JISKIMU, Ja00paTOpHbIe 3aHSITHS, CaMOCTOsTeNbHas padorta
CTYyJICHTA.

Marepuan u3naraercsi ¢ HCIOJNB30BaHUEM OOBSICHUTEIBHO-MUTIOCTPATUBHBIX, IBPUCTUYECKHX U
UCCIIC/IOBATEILCKUX METOJIOB TpernojaBaHus. [Ipy TpPOBEACHUU JIGKUUH i OOCYXKICHHUS
Marepualia IIMPOKO UCIOIB3YIOTCS pa3AaTOYHbIE MaTEPUAIBL.

B yuebHOM mporecce MIMPOKO NPUMEHSIOTCS AaKTHBHbIE M HWHTEPAKTUBHBIE (HOPMBI
NPOBEJCHUS 3aHATHH (pPa300p KOHKPETHBIX CHUTYalMd, TUCKYCCHs, IOJIEMHKA), BHEAyAWTOPHAs
CaMOCTOsITeNIbHAsE paboTa, OalTbHO-PEHTHHIOBas CHUCTEMa OLCHKH YCIEeBAEMOCTH, JMYHOCTHO-
OpPUEHTHPOBAaHHOE 00yUeHue, MpodiieMHOe 00yUYeHHe, 0JI0UHO-MOAYIbHOE 00yUYEeHHE.

Hcrnonp3oBanue B yd4eOHOM Ipollecce HWHTEPHET-PECYpcOB 10 JTAHHOMY  Kypcy;

paccMOTpeHHe 3a7a4d, MAKCUMaJIbHO TPUOIMKEHHBIX K KOHKPETHBIM Hay4HO-HCCIIEI0BATEIbCKIM
CUTyanusaM, C DOJICMCHTaMHW OHUCKYCCHUU U MOJEMHUKOH B nponecce IOoHncCKa HYTeﬁ pemicHuA
copMyIHPOBaHHBIX MPOOIJIEM; TECTHI M KOHTPOJIBbHBIE paOOTHI.

CamocrosTenpHas pa60Ta CTYACHTOB MNPCAYCMATPHUBACT BBIIIOJHCHUEC WHIWBUAYAJIbHBIX
3aJaHuil, TOATOTOBKY K JaOOpaTOPHBIM 3aHATHUSAM, H3Y4YE€HHE YYEeOHOW M MEeTOJMYECKOM
JATEPATYPhI, COCTABJICHUC KOHCIICKTOB, AaHHOTAIlUU CTaTeﬁ, 3aluTa HpeBeHTaHI/Iﬁ n AOKJIaJ0B,
aHaJIM3 MOJYYEHHBIX PE3yIbTaTOB.

IHopsiakoBbI HOMeP

Kparkoe cogep:kanue TemMbl
U TeMa

Cooeporcamenvuotii modyas 1. Teopus mnoxcecme u KomounHamopuka

Tema 1. MHOXecTBa \OnpeneHeHHe MHO’KECTBA, JJIEMEHT MHOXECTBa. MeToabpl peneHus




)41 onepaunn Haa
HuMH. CBoiicTBa
onepauuii Hajq
MHOKECTBaMH.

NPUKIAIHBIX — 3a7a4, KOTOpble MPEeIyCMaTpUBAIOT  BBIIOJIHEHHUE
onepauudii Haa MHOXECTBAaMHM M HaJ DJJEMEHTaMHU MHOXECTBA;
UCIOJIb30BaHUE JuarpamMMm Bena wuiau kpyroB Oiinepa; MOHATHS
BKJIIOYCHHS MHOXECTB, IIOAMHOKECTBAa. PaBEHCTBO  MHOMKECTB,
OCHOBHBIC YHCIIOBBIE MHOXECTBA, OMNEpPAlMM HaJl MHOXXECTBaMH.
CBolicTBa onepanuii HaJi MHOKeCTBaMHU. [ [pyHIUIT TBOMCTBEHHOCTH.

Tema 2. MomHoOCTb
MHOJKECTB,

MOH_[HOCTB KOHCYHBIX M OECKOHEYHBIX MHOXCCTB, CpPaBHCHUC
MOH.[HOCT@?I, CUETHEIC MHOXECTBA, CUYETHOCTh MHOKECTBA HaTypaJIbHBIX,

CpaBHEHHE paloHaIbHBIX, LENbIX uncesl. KOHTUHYanbHbIE MHOXKECTBA.
MOIIIHOCTEH.

Tema 3. JlekaproBo | OmpeneneHue JaekaproBa mpou3BencHUs. (OTHOIIEHHE, CIOCOOBI
IIPOU3BEICHUE. 3aJjaHUsd OTHOILUEHHH, CBOMCTBAa OTHOLIEHWH, 00JAacTh 3HAYEHUS U
OtHowuenwue, o0nacTb  ONpEAENeHUs]  OTHOIIEHWH; AaKCHOMBI  HOpsAAKa  JUIs
CBOMCTBa OIpE/IeIEHUs] CBOICTB OTHOILEHMH; BBISICHEHHME CBOMCTB Ppa3IMYHBIX
OTHOLLICHUH. TUIIOB OMHAPHBIX OTHOLIEHUH.

Tema 4. CreunaibHble
KJIACCHI OMHAPHBIX
OTHOIIIEHU.

CHGHI/IaJII)HI)Ie KJIaCCHhI 6I/IHapHI)IX OTHOIIICHHUH: OTHOIICHUEC
HKBUBAJIEHTHOCTH, MOPSJIKA, CTPOrOro MopsiKa, JUHEHHOro MOpsIKa,
CTPOroro JIMHEWHOTO MOPSAKA.

Tema 5. Onepauuu
HaJl OTHOILICHUSIMH.
CaolicTBa onepanuit
HaJl OTHOILICHUSIMH.

Kommosuiusi  otHomieHmid, oOpamenne  oTHomeHuil. CBoiicTBa

onepauﬂﬁ Hag OTHOIICHUAMM.

Tema 6. Knaccsl Knaccsl skBuBanmeHTHOCTM. (CBOMCTBAa KJIACCOB 3KBHUBAJICHTHOCTH.
HKBHUBAJIEHTHOCTH. OTHollleHHE SKBUBAJIEHTHOCTH M pa3dueHue. DyHKUMOHAIbHBIE
DaKkTOp-MHOXKECTBO. | OTHOIIEHHs. CBONCTBA (DyHKIIMOHAIBHBIX OTHOILIEHUH.
QDyHKIMOHAIbHBIE

OTHOUICHHS.

Tema 7. [IlpaBuna | [IpaBuna cymmbl u npousBeaeHus. OrmnpeneneHue pasMeEIIEHUs,
CYMMBI U | IEPECTAHOBKM M  COYeTaHUs ©O0e3 TOBTOPEHHMH, pEKyppEHTHBIE
MIPOU3BEACHHUS. COOTHOILIEHUS Ul coueTaHu u paspemieHuil. CBONCTBa coeIMHEHUI
Coenunenns 6e3 | 6e3 noBropenuid. Tpeyronpauk [lackans.

ITOBTOPEHU

Tema 8. Pa3melenus, nepecTaHoBKM M cOYeTaHusl ¢ NOBTOpeHMsiMHU. CBOMCTBa
Coenunenus C | COETUHEHUH C MOBTOPEHUSIMH.

OBTOPEHUSIMU

Tema). bunom | bunom HetoToHa, nonuHoMuHanbHast popmyna. CieacTBusl.

HrroToHa,

MOJIMHOMHUHAJIbHAS

dopmyna

Tema 10. Pasmemenne OJWHAKOBEIX OOBEKTOB IO sdekikaMm, Pa3MenieHue
Pa3memenune 0 | pa3JInYHBIX OOBEKTOB MO sUEHKaM.

sAYeHKaM

Tema 11. dopmyna BKIOYEHUH U UCKI0YeHUH. CrieacTBYSL.

dopmyia BKIIOUYECHUH
U UCKJIIOUEHUH

Tema 12. JIluneilinnie
PEKYpPpEHTHbIE
COOTHOIIEHHUS
BTOPOTO MOPSAKA

JInHeliHbIE peKyppPEHTHBIE COOTHOLLEHUS BTOPOTO nopsiaka. Meron
pELICHUS JIMHENHBIX PEKYPPEHTHBIX COOTHOLIEHUHN BTOPOIO MOPSAKa

Tema 13. Jluueiinoie

JInHeliHbpIe peKyppeHTHBIE COOTHOIIEHUS BBICHINX MOPSAKOB. MeTon




PEKYPpPEHTHBIE
COOTHOULICHUS
BBICHIMX ITOPSKOB

pELICHUS JIMHENHBIX PEKYPPEHTHBIX COOTHOLIEHUH BBICIIHUX ITOPSIKOB.

Tema 14.

[TpouszBomsue dynknuu. [IpousBoasnme GyHKIUA ISl COUSTAHUN U

[TpousBopsmue pasmernienuii. [TpousBossmias GyHKIUS IS TOCIIEI0BATEIFHOCTH
GyHKINH. yucen OuboHavun.

Cooepicamenvuutit modynv?2. I'paghvt u koneunvie asmomamot
Tema 15. I'padsl, criocoOb! onpeaenenus. Mapuipytsl B rpadax, CBsI3HbIE Ipadbl.

Omnpenenenue rpagos

Tema 16. Bunsl
rpa¢oB

OinepoBel  Tpadpl. ['amunbToHOBBI  Tpadwl. Ilnanapueie rpadsr,
HEOOXOUMBIC U JOCTATOYHBIEC YCIOBHS TJIAHAPHOCTH.

Tema 17. Metpuka B
rpagax

Mertpuka B rpadax, paguyc u nuametp rpada.

Tema 18. JlepeBbs,
CBOMCTBA JIEPECBHEB

HepeBbs, cBoiicTBa nepeBbeB. Teopema Komu (ocHOBHas Tteopema o
JiepeBe).

Tema 19.

Andasurt, cioa, andaBuTHbIe 0TOOpaxeHHs. CIIOCOOBI ONMpeaeIcHUs

Onpenenenue KOHEYHBIX aBTOMAaTOB.

KOHEUYHBIX aBTOMATOB

Tema 20. DOKBUBAJICHTHbIE COCTOSIHMSI M JKBHUBAJICHTHBIC aBTOMATHI.
DKBUBAJIEHTHOCTh Henoctmxumbie COCTOSIHUS.

COCTOSTHU I

Tema 21. MeToapl MUHUMH3AIIMY KOHEYHBIX aBTOMATOB.

MuHuMHu3anus

KOHEUYHBIX

ABTOMATOB.

Tema 22. HenerepmunupoBanHbie aBTOMATBHI. Crnioco6s1 CBEJICHUS K
HenerepmMuHupoBaHH | J€TEPMUHUPOBAHHBIM KOHEUHBIM aBTOMATaM.

bIC aBTOMAThI

Tema 23. ABTomMarsl
C Mara3uHHOU
[IaMSATBIO.

ABTOMATEI ¢ Mara3uHHOMN MaMSATHIO. MeTtoabl IIOCTPOCHH.




TemaTnuyeckuii MJIan

CoaepxarebHbIH MOAYJIb 1

Ha3zBanus
coJepxaTeJbHbIX MO1YJIei
H TeEM

KoauuecTBO 4acoB

Ounas gopma

3aounas popma

BCEro

B T.4.

JIEKIIAU

MPaKTUYECKHE

nabopaTtopHbIe

CaMOCTOSTCJIBH

BCCTO

ast pabora
JICKIOIUN
nabopaTopHbIe

WH/IUBUYJIbH
as pabora
NPaKTUYECKHE

CaMOCTOSTEJIbH

as pabora

Tema 1. MHOXeCTBa 1
OTIepalMK HAJl HUMH.
CaoiicTBa onepauuii HaJl
MHO’KECTBAMH.

N

Tema 2. MomHocTb
MHOXECTB, CpaBHCHI/Ie
MOIITHOCTEMN.

Tema 3. ]lexapToBO
npousBeneHue. OTHOIIEHHE,
CBOMCTBA OTHONIECHUH.

Tema 4. CrenyaibHbBIE KIIACCHI
OWMHAPHBIX OTHOIICHUH.

Tema 5. Onepanun Haf
oTHoueHussMu. CBOMCTBa
onepaunuii Hajq
OTHOILICHUSIMH.

Tema 6. Kitaccer
SKBUBAJIEHTHOCTH. DakTop-
MHOYECTBO.




DyHKIMOHAIbHBIC
OTHOLICHHS.

Tema 7. IlpaBuna cymmsl U

npousBeneHus. CoeTMHEHHS 8 2 2 4 7 6

0€3 OBTOPEHUI

Tema 8. Coemnudenus c

HOBTOPEHUSIMU 8 2 2 4 6 6

Tema9. bunom HrioToHa,

MOJIMHOMHHANBHAS popMyTia 8 7 2 4 6 6

Tema 10. Pasmenienue 1o

sTYerKam 8 7 2 4 6 6

Tema 11. ®opmyna

BKJIFOUEHHUH U UCKIIOYCHUHU 8 2 2 4 6 6

Tema 12. JIluneiinoie

pPEKYppEHTHbIE COOTHOUIEHUs | 6 2 2 2 6 6

BTOPOTO TMOPSIKA

Tema 13. JInHeiiHbie

PEKYppEHTHBIE COOTHOIICHUS | 6 2 2 2 6 6

BBICIIUX MOPSIKOB

Tema 14. llpousBosiue

(byHKIHH. 6 2 2 2 6 6
Hmozo no 1

cooepicamenvrHomy mooyiio | 106 28 28 50 82 76




ConepxareJbHbIH MOTYJIb 2

KosuyecTBo 4acoB
OuHas ¢opma 00yueHust 3aounasi popma oOyueHnust
B T.4. B T.U.
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Tema 15. Onpenenenue rpadoB 2 1 1 |0 1 4
Tema 16. Bugsl rpadoB 2 1 |0 1 6
Tema 17. Metpuka B rpadax 2 1 1 |0 1 6
Tema 18. JlepeBbsi, CBOWCTBA JCPEBHEB 2 1 1 6
Tema 19. Ompenenenue M cnocoObl 3aJaHM 4 1 2 1 1 6
KOHEYHBIX aBTOMATOB
Tema 20. DKBUBAJICHTHOCTh COCTOSIHUM 2 2 1 6
Tema 21. MunuMmusanus KOHEYHBIX aBTOMATOB. 2 1 2 1 6
Tema 22. HenetepMHUHUPOBAHHBIE aBTOMATHI 2 2 1 6
Tema 23. ABTOMATHI
C Mara3uHHOH MaMsITHIO. 2 2 1 6
Hmozo no 2 codepircamenvrhomy mMooyiiio 38 20 4 14 62 7 3 52
Bcezo no oucuunnune 144 | 48 32 64 144 | 10 6 128




5. METOAUYECKHUE PEKOMEHIAIIUU JJISA TIPOBEJAEHUS .
JEKIHUOHHBIX, IPAKTUYECKHUX U JIABOPATOPHbBIX 3AHATHUU

TeMBI JIeKIIMOHHBIX 3aHATHNA

No KonuuectBo
Ha3Banue temu
/1 4acoB
1 | Onpenenenue mHoxkecTBa. PaBeHcTBO MHOXKECTB. OCHOBHBIE
YHCIIOBbIE MHOKECTBA, CUETHOCTh MHOKECTBA HATYPaJIbHBIX, 2
panMoHaNbHBIX, IEeNbIX yncen. Onepannu HaJl MHOXKECTBAMH,
CBOICTBa onepanuii HaJl MHO)KECTBaMU
2 | MomHoCTh MHOXKECTB, CPABHEHHE MOIITHOCTEN 2
3 | dexapToBO MpPOM3BEICHIE 2
4 | OTHOIIEHNE YKBUBAJICHTHOCTH U MOPSIJIKA 2
5 | OyHKIMOHAIBHBIC OTHOIICHHUS 2
6 | [InaBuia cymmbl U pousBeaeHus. Pa3menienus, nepecTaHOBKU U 9
coueTaHusi 0€3 MOBTOPEHUN
7 | Pa3menenusi, mepecTaHOBKHU M COUYETAHUS C TOBTOPEHUSIMU 2
8 | bunom Herorona, nonmmHOMuHATIBHAS hopMyIia 2
9 | Pazmemenue no siueiikam 2
10 | ®opmyna BKIIOUEHUN U UCKITIOYEHUN 2
11 | JIuneiiHble peKyppPEHTHBIE COOTHOIICHHS U TIOCIIE0BATEIILHOCTH 2
12 | Pemienue JIMHEHHBIX PEKYPPEHTHBIX COOTHOIICHHUI BTOPOTO MOPSAKA 2
13 | Pemenue TUHEHHBIX pEKyPPEHTHBIX COOTHOUICHUH BBICIINX MOPSIIKOB 2
14 | TIlpousBopsmue GyHKIUN 2
15 | I'padsl, ciocoOwl 3aganuss. MaTpuiia CMEXKHOCTH U MaTpHIla 2
VHITAICHITHNA
16 | MapmpyTsl B rpadax, cBsi3Hble Tpadbl. DiinepoBsl rpadsl 1 5
["aMUIIBTOHOBBI rpadbl
17 | IInanapusle rpadpl, HEOOXOIUMBIE M JOCTATOUHbIE YCIOBUS 5
maHapHocTu. Metpuka B rpadax, paauyc u quaMmerp rpada
18 | llepeBbsl, cBOMCTBA epeBbeB, Teopema Kann 2
19 | Croco6s! onpesenieHrst KOHEUYHBIX aBToMaToB. [locTpoenue 2
KOHEUHBIX aBTOMAaTOB
20 | DKBUBAJICHTHBIC COCTOSIHUS U DKBUBAJICHTHBIC aBTOMATHI. 2
21 | HegocTuKuMble COCTOSTHUS. AJTOPUTM MTOUCKA HETOCTUKUMBIX 5
COCTOSTHUH.
22 | MuHNMH3aUA KOHEYHBIX aBTOMATOB. 2
23 | HenerepMHHOBaHHBIE aBTOMATHI. 2
24 | ABTOMATHI C Mara3uHHOM MaMSTHIO 2
Bcero 48




TeMbl 12a00pPaTOPHBIX 3aHATHI

Ne Ha3Banue temu KonunuectBo
/0 4acoB
1 | Onpenenenve MHOXecTBa. PaBeHCTBO MHOKecTB. OCHOBHBIE
YHCIIOBbIE MHOXECTBA, CYUETHOCTh MHOKECTBA HATYPAJIbHBIX, 1
paloHaIbHBIX, LEbIX uncen. Onepanun HajJ MHOKECTBAMU,
CBOICTBA ON€palyii HaJi MHOKECTBAMU
2 | MomHoCTh MHOXKECTB, CPABHEHHE MOIITHOCTEN 1
3 | dexapToBO MPOU3BEIACHHE 1
4 | OTHOIIEHNE YKBUBAJICHTHOCTH U MOPsIIKa 1
5 | OyHKIIMOHAIbHBIE OTHOUICHUS 1
6 | IlnmaBwiia cymMBbl ¥ pousBeieHHs. Pa3zMerienus, nepecTaHoBKH U 1
coueTaHusi 0e3 MOBTOPEHUN
7 | Pa3menienus, nepecTaHOBKU M COUYETAHUS C IOBTOPEHUSIMU 1
8 | bunom Helorona, nonuHoMuHaIbHas Gpopmyna 1
9 | Pazmemienue no siyeiikam 1
10 | ®opmyna BKIIOUYEHUN U UCKITIOUEHUN 1
11 | JIuneiiHble peKypPEHTHBIE COOTHOIICHHS U TIOCJIE0BATEIILHOCTH 1
12 | Pemenue TUHEHHBIX pEKYPPEHTHBIX COOTHOIICHUH BTOPOTO MOPSIJIKA 1
13 | Pemenue TMHEHHBIX PEKYPPEHTHBIX COOTHOIICHHM BBICIIUX HOPSAKOB 2
14 | TlpousBopsimue HyHKITUN 1
15 | I'padsl, ciocoOwl 3aganuss. MaTpuiia CMEXKHOCTH U MaTpHIla 1
WHITUICHITAN
16 | MapmpyTsl B rpadax, cBa3HbIe Tpadbl. DiinepoBbl rpadsl U 1
["aMuIbTOHOBBI Tpadbl
17 | Ilnanapublie rpadpl, HEOOXOIUMbBIE U TOCTATOYHbBIE YCIOBUS 9
TUTaHApHOCTH. MeTpuKa B rpadax, paanyc u nuamerp rpada
18 | lepeBns, CBOICTBA AepeBbeB, Teopema Kanm 1
19 | Cnoco6s! onpeneneHust KOHEUHBIX aBToMaToB. [locTpoenue 2
KOHEYHBIX aBTOMATOB
20 | DKBUBAJCHTHBIE COCTOSIHUS U DKBUBAJICHTHBIC aBTOMATHI. 2
21 | HemocTMXUMBIE COCTOSIHHSI. AJITOPUTM MTOMCKA HEJTOCTHKUMBIX 5
COCTOSIHUH.
22 | MuHNMHA3aUA KOHEYHBIX aBTOMAaTOB 2
23 | MeTtoapl cBeieHHs HEIETEPMHUHOBAHHBIX aBTOMATOB K 5
JETEPMUHUPOBAHHBIM
24 | IlocTpoeHHe aBTOMATOB C Mara3uHHON MaMAThIO 2
Bcero 32




6. METOOAUYECKHUE PEKOMEHJIALIUWHU 110 OPI'AHU3ALINU

CAMOCTOSTEJBHOM PABOTHI CTYJIEHTOB

Opranm.aum[ CaMOCTOAITEIbHOI paﬁoTbI CTYAECHTOB

No KonuuectBo
Haszeanue temu
/1 4acoB
1 | Onpenenenue mHoxecta. PaBencTBo MHOKECTB. CUETHOCTH
MHO>KECTBa HaTYpaJIbHbIX, PAlIMOHANIBHBIX, I[eJIbIX yrceln. Onepaun 3
HaJl MHOKECTBAMHM, CBOMCTBA ONEPALIMI HAJl MHOKECTBAMHU
2 MOIIHOCTh MHOKECTB 3
3 | JlekapToBO mpou3BeeHNE 3
4 | OTHOIIEHNE SKBUBAJICHTHOCTHU 3
5 OTHONICHHE MTOPSIIKA 3
6 | Pa3memenusi, nepecTaHOBKU U COUYETaHHs Oe3 IOBTOPCHUN 3
7 | Pa3menienust u nepecTaHOBKH C MOBTOPEHUSIMU 3
8 | Coueranus C MOBTOPEHUSIMH 3
9 | Pa3memenue no sueiikam 3
10 | ®opmyna BKIIOYEHUN U UCKITIOUEHUN 3
11 | JIuneliHble peKyppEHTHBIE MTOCIEI0BATEILHOCTH 3
12 | Pemienue JIMHEHHBIX PEKYPPEHTHBIX COOTHOLIIEHUH BTOPOTO MOPSIKa 3
13 | Pemenue TUHEHHBIX pEKyPPEHTHBIX COOTHOIICHUH TPETHEr0 MOPSIIKA 3
14 | TIlpousBopsmue GyHKIUN 3
15 | Meroabl NOCTPOEHUSI HENPUBOAUMBIX (TYNHUKOBBIX) JU3bIOHKTHBHBIX 5
HOpPMaJIbHBIX POpM
16 | I'padpr. MaTpuiia CMEXXHOCTH W MaTpHUIA MHITUACHITUI 2
17 | MapmpyTsl B rpadax, cBsi3HbIe Tpadbl. DinepoBsl rpadsl 1 2
["aMuIbTOHOBEI rpadbl
18 | HeoOxoamMble ¥ TOCTATOYHBIC YCIIOBUS TUTAHAPHOCTH. MeTpuKka B 5
rpadax, paanyc u AuaMeTp rpada
19 | CroiicTBa iepeBbeB 2
20 | Croco0sl onpesieneHust KOHEUHbIX aBTOMaToB. [locTpoenue 5
KOHEYHBIX aBTOMATOB
21 | DKBUBAJCHTHBIE COCTOSIHUS U DKBUBAJICHTHBIEC aBTOMATHI. 2
22 | HemocTH:XKUMBIE COCTOSIHUSI. AJITOPUTM MTOMCKA HETOCTHKUMBIX 2
COCTOSTHUH.
23 | MuHuMHu3anusa KOHEYHBIX aBTOMATOB. 2
24 | HenerepMHHOBAaHHBIC aBTOMATBHI. 2
25 | ABTOMATHI C Mara3uHHOM MaMATHIO 2
Bcero 64

7. U”HIUBUTY AJILHBIE 3A TAHUS

Huxe npuBoasiTcs 00pasiibl HHAWBUYaTbHBIX 33aHUIA TEKYIIET0 KOHTPOJIS.

N3 1. IIpenyiaraercst BEIIOJIHUTH MSTh IPUMEPOB.

- B mpuMepe 1 TpebGyeTcst MpoBEepHUTh, BEPHBI JIM yKa3aHHbIC PAaBEHCTBA,;

- B npuMepe 2 TpedyeTcsi MaKCUMAaJIbHO YIIPOCTUTh YKa3aHHOE BBIPAKEHUE;
- B mpuMepe 3 TpedyeTcs 1oka3aTh yKa3aHHOE PaBEHCTBO JIBYX MHOXECTB;




- B mpuMepe 4 TpeOdyeTcsl BHIIOIHUTE YKa3aHHOE 33JaHHE;
- B IpUMeEpe 5 JaeTcsi yHUBEPCAIbHOE MHOXKECTBO X, ero pa3oueHus M u orHOmenne O

na X . TpeGyercs:
a) BBISICHUTH CBOMCTBA OTHOIICHUs O ,

0) IOCTPOUTH KBUBAJIEHTHOCTh [ 10 JAHHOMY Pa3OHEHHIO M ; IOCTPOUTH KOMIIO3ULIUU
P OO0 n OO P ¥ BBIACHUTL UX CBOWCTBA;

B) IONOJTHUTh O J10 SKBUBaJICHTHOCTH T Ha X ;

T') IOCTPOUTH pa3OUCHHE X 10 skBuBanenTHOCTH T |

A) pomomHuTh O 10 MOJHOrO JIMHEWHOro mopsaka (P Ha X u IIOCTPOUTH

YIOPSAAOYMBAaHUE MHOXKECTBA X, COOTBETCTBYIOIEE OTHOIICHHUIO ()
€) nocTpouTh KoMnozuuuu PO 7T u O O (P ¢ NOMOMIBIO rpapoB U MATPHIL.

Bapuanr 1

1 A (A\B):AmB AUB)NA=ANB.

—

u( AuC )uBuC)
) (A NA)x(B NB,).
0

} OMpeCaAcICHO OTHOIICHHEC p PAaBCHCTBOM

( B)N

(
4, Ha R
X

p={(xy)e

onpezemuts R, / Q.
5. X ={1,2,3,4,5,6}, M ={{1,2},{3,4,5},{6}},

—{31, (42}

\

} I[OKaSaTL, qTo p SABJICTCA JKBHBAJICHTHOCTBIO Ha RO’

v:U><

Bapuanr 2

1. An(B\A)=g, (AuUB)\C=(A\C)u(B\C).
{[(AUB AUB ] } {[ (AUB)N (Ku@)]uC}m
m(ﬂu(BmC)).

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

4. Ha Q UMEEM OTHOIIEHHE (P, 3a]JaHHOE PAaBEHCTBOM (P = {(X, y) € Q2 | X-ye Z }

2.

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

s X ={1.2,3,4,5), M ={{12}, {3}, {45}}
—{3BY, G

Bapuant 3



1. A\(B\C)=(A\B)U(ANC), (A\B)\C =A\(BUC)
2. ﬂmBm((Cuﬁ)u(Amé))u[Am(Buﬁ)uI§uc_].
(AN A)x(BVB;) |n[(AUA)x(BNB,) =

’ =(ANA)x(B.NB,).

4. Ha RO =R\ {0} UMEEM  OTHOILEHHE,  OINpPEIECIIEHHOE  PAaBEHCTBOM

2
T= {(X, y) S RO | X/ ye Q} Jloxaszatb, uTo T SBJIAETCA OTHOLIEHHEM >KBHMBAJICHTHOCTH,

ONpeaCIUTh Ro /.

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

o={(13).(3.2). (45))

N3 2. Tema: Koneunbie aBTOMATHI.
1. Jlns 3amaHHOrO aBTOMAaTa HalauTe:
a) caMmyI0 KOPOTKYIO IIETIOUKY, JOIMMYCKAaeMyI0 aBTOMAaTOM;

0) Tpu apyrue Henoyku, JOMYyCKAeMbIX 3TUM aBTOMATOM;
B) TPH LIETIOYKH, KOTOPbIE OTBEPTatOTCS ITUM aBTOMATOM.
2. TloctpoiiTe KOHEUHBIH aBTOMAT ¢ BXOAHBIM andaButoM {0, 1}, KOTOpPHIIl HOMyCcKaeT B TOYHOCTH
CJIEIYIOIlIEE MHOKECTBO 1IETIOYEK:
a) Bce Bxo/HbIE 1IETIOYKH.

6) Hu ogHO BXOHOM HIEMOYKH.

B) Bxoanyro nenouky 101.

r) [Be Bxoansie nenouku: 01, 0100.

1) Bce BxoaHbIe enoyky, KoHYarouecs Ha 1 1 HaunHatommuecs ¢ 0.
e) Bce nenouku, He coneprkaliie HU OAHON €IMHUIIBI.

x) Bee nenouku, cogeprkaiyie B TO4HOCTH TPU €AUHUIIBI.

3) Bce nenouku, B KOTOpPBIX NEpe] U NMOCie KaKI0W eAuHUIIBI cTOUT 0.
n) [lycryro nenouky u 011.

K) Bce BxoHBIE 1IENOYKH, KPOME MTYCTOM U 1IeTOoUKH 11.

1) Llenouku, y KOTOPBIX €AMHUIBI U HYJIU YEPEIYIOTCS.

3. HOCTpOfITe KOHCYHBIC PACIIO3HABATCIIN IAJId OIMMCAHHBIX HMXKC MHOKCCTB LCIIOYCK U3 HYHCﬁ n
€QUHUL. 3aTeM IPEeBpaTUTE KaXAbld paclo3HaBaTellb B MPOLECCOP C KOHIIEBBIM MapKEpPOM.
Hakonery caenaiite Tak, 4TOOBI MPOIECCOP OOHAPYXKUBAJ JOMYCTUMOCTh U HEIOMYCTHMOCTD
LEMOYEK KaK MOYKHO CKOpee.

a) Yucno equHuIl 4e€THOE, a YHCIIO HyJIeH — HEYEeTHOE.

6) MC)K,I[y BXOXIACHUAMU CAUHUIL YCTHOEC YUCIIO HyJ'ICfI.

B) Uuncno BxoxaeHuit napsl 00 HeUeTHOE, TPUYEM JIOMYCKAIOTCS HAJIOKEHUS Tap APYT Ha
Apyra.
r) Yncno BxoxaeHuit mapel 00 4eTHOE, MpUYEM HE IOMYCKAIOTCS HAIOKEHUS Map Ipyr Ha
Apyra.



1) Kaxap1id TpeTuii CHMBOJ — €IMHUIIA.

e) Mmeercs, o kpaitHeil mepe, 0/1Ha eIUHULIA

K) 3a KaKJIbIM BXOKJIeHneM mapsl 11 ciemnyer 0.

3) Ilepen xaxxapiM BxoxaeHueM napsl 11 cneayer 0.
1) 3a KaXJIbIM BXoKieHueM mapsl 11 criemnyer O1.
K) 3a kaxasiM BxoxaeHuem napsl 01 ciemyer 10.

J'I) Ilocne yeTHOTrO YHICIa BXOXACHUA CAUHUL CJICAYET YCTHOC YUCIIO Hy.]'ICfI, IIOCJIC
HCYCTHOI'O YHCjia BXOXACHUA CANMHUI — HCUYCTHOC YHCJIIO Hy.]ICfI.

Onumure CciI0BaMM MHOXECTBAa ILENOYEK, pACIHO3HABAEMBIX KaXIbIM U3  CIEAYIOIINX
aBTOMATOB.
Jns kaxxaoro w3 aBTOMArOB HaWIWTE BXOAHYKO LENOYKY WM ILENOYKHM C MHUHUMAIbHOU
CYMMApHOU JIJIMHOW, TAKUE, YTO MOJI UX JCUCTBUEM

a) KaXJ10€ BO3MOXHOE COCTOSTHUE UMEET MECTO XOTs OBl pas,

0) KaX1blii BO3MOXHBIHN MEePEX0]] MPOUCXOANUT XOTS OBI pas.

Haiiaure pa3nuuaromnyro 1ernouky (eciu OHa CYIIECTBYET) AJIs CIEAyIoIIel mapbl aBTOMAaTOB.
Haiinure HeqOCTUKUMBIE COCTOSHUS aBTOMAaTa
[TocTponuTh MUHMMAaJIbHBIA ABTOMAT SKBUBAJIECHTHBIN TaHHOMY aBTOMaTYy.

8. KOHTPOJIBHBIE BOITPOCHI K TIPOMEKYTOYHOM ATTECTAIIUA

Omnpenenenne MHOecTBa. Oniepaniuy HajJl MHOXKECTBaMHU.

CummeTpuueckasi pa3HOCTh MHOKeCTBa. CBOMCTBA CHMMETPUYECKON Pa3HOCTH.

Teopema o cBOICTBax omnepanuii 00beIUHEHHS U TIEPECCUCHUS.

PaBencTBO MHOk€ECTB. BKitoueHue, cTporoe BKIIOUEHHUE.

[IpuHuun nqBoiicTBEHHOCTH. [[pMeHeHne npUHIMIA IBOUCTBEHHOCTH K BKIIFOUEHHIO.

TeopeMa 0 HEKOTOPBIX CIIEIUATBHBIX TOKIECTBAX aNreOpbl MHOXKECTB.

OKBUBaJIEHTHOCTH NpeiokeHnil. Teopema 00 SKBUBaJIEGHTHOCTH HEKOTOPBIX YTBEPKICHUH.

MouHoCTh MHOXKECTBA. 3a]ja4a O PABHOMOLTHOCTU HEKOTOPBIX CUETHBIX MHOXKECTB.

MormHocTh 0€CKOHEUHBIX MHOXKECTB. [Ipumep.

0. Teopema 0 cpaBHEHMH MOIIHOCTEH.

11. OTHomenus, nekapToBo npousBeaeHue. O0pa3 u mpoodpas nementa. O0JIacTh
OIpEEIIEHUSI U MHOXKECTBO 3HAYEHUIN OTHOILICHUS.

12. OTHoIIeHNE SKBUBAJICHTHOCTH.

13. Onepanuu Hajx oTHoeHUAMHU. CBOMCTBA ONEpaIyii.

14. CniocoOblI 3aaHUs OTHOIIEHUH.

15. Knaccel sxBuBanienTHOCTU. CBOMCTBA.

16. OTHOMIEHUS TTOPSAIKA M CTPOTOTro mopsiaka. [Ipumep.

17. ®yHKIIMOHATBHBIE OTHOIICHUSI.

18. TpaBuiio cymmel 1 ipousBenenus. [Ipumep.

19. IlepecranoBku 0e3 MOBTOPEHUIA.

20. Pazmemenus u3 N mo K 6e3 nmoBropenuii. CBoiicTBa. PekyppeHTHOE COOTHOIIICHHE.

21. Coueranus u3 N o K 6e3 moBTopenwuii. CBoiicTBa. PekyppeHTHOE COOTHOIIICHHE.

22. bunom HeroToHa.

23. TlonmuaOMUANBHAS hopMmya.

24. Pa3zMmenieHus ¢ TOBTOPCHUSIMH.

25. CoueraHus ¢ TOBTOPEHUSAMHU. PeKyppeHTHOE COOTHOIIICHHE.

BOoo~NoORWNE



26. IlepecTaHOBKYM C TOBTOPECHUSIMH.

27. ®opmyna BKIIOUYEHUH 1 UCKIIoUeHUH. ClaencTBusl.

28. Pa3smenienue 110 s4eiikaM OQMHAKOBBIX 0OBEKTOB.

29. PazmMerienue 1o siaeiikam pa3ianyHbIX OOBEKTOB.

30. Pexyppentnble nocienoBaTenbHocTH. [Ipumep.

31. IlocnenoBaTenbHOCTH uncen OuboHaYYH.

32. Pexyppentnble cooTHouienus. [Ipumep.

33. JIBe 1eMMBI O PEHICHUSAX JTMHEWHBIX PEKYPPEHTHBIX COOTHOIIEHUH BTOPOTO MOPSIKA.
34. IlpaBuso pemieHus TMHEUHBIX PEKYPPEHTHBIX COOTHOLIEHUI BTOPOTO MOPSIKA.

35. Pemienune IMHEHHBIX PEKYPPEHTHBIX COOTHOLICHUI BBICIINX MOPSIKOB.

36. [IpousBogsmue ¢pynkiuu. [Tpumep.

37. IlpousBopsiuue GyHKIMH 11 COYETAHUH.

38. [IpousBosiue GyHKIIUN TSI pa3MEIICHH.

39. IlpousBopsmas GyHKIUS AT TOCIEA0BATEIHHOCTH uncen OuboHayyu.

40. OcHoBHbIe TIOHATHS Teopuu Tpados. [Jonomuenue rpada. [Toxasie rpadur. Yucio pedep

nosiHoro rpada. [Ipumep.

9. OBPA3BELl MOAYJIBHOI'O KOHTPOJIA

roY BIIO «IOHEIIKA HAIIMOHAJIBHbIA YHUBEPCUTET»
@akynbpTeT MaTEMaTHKH U MHPOPMALIMOHHBIX TEXHOJIOTUI

Hanpaenenue noocomosku.:  09.03.04 IIporpammHas HHXXEHEPUS

Ilpoghuns: [IporpammHas HXXEHEpUS
Ilpoepamma nooecomosku. oaxanaepuam

Cemecmp 2

Yuebnas oucyuniuna JluckpeTHas MaTeMaTHKa

MOAYJbHASA KOHTPOJIBHAS PABOTA
BAPUAHT Nel

1. ®opmyna BkItOYeHUH U UCKITtOYeHUH. CrieacTBus.

2. Meron pa30ueHni TOMCKa SKBUBAJICHTHBIX COCTOSTHUH.

3. CoueraHuss ¢ TIOBTOPEHUSIMH. PeKyppeHTHOE COOTHOIIEHHE JJIsi COYeTaHUH C
MTOBTOPEHUSIMH.

4. Ilyctb 00a oTHOUIEHUA P U O — pedIeKCUBHBI; CUMMETPUYHBI; TPAaH3UTUBHBIL. byner in

P\ O — pedIeKCUBHBIM; CHMMETPUYHBIM; TPAH3UTHBHBIM ? OTBET 0G0CHOBAT.

5. CKOIpKHMH crocobamMu 6 4eI0BEK MOTYT BBIOpaTh U3 6 map mepyaTok Mo MpaBoil U JEBOM
TaK, YTOOBI HU OJIH HE TIONYYHII Maphl?

VYTBepxkaeHo Ha 3aceganuu kapeapsl TBUMC
pOTOKOJ Ne OT «__ » 20 r.

3aBenyrouuii kadeapoit
IIpenonaBarens
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Kputepun oneHuBaHus MOAYJIbHOT0 KOHTPOJISI

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

10. OBPA3EIl DK3AMEHAIIMOHHOI'O BUIETA
Teopemuueckue 60npocwl K IK3aMeHy

Martpuiisl CMEXHOCTH U MHIIUJCHTHOCTH.

N3omopdubIe rpadm.

Opnnoponusie rpadbl. Uncno pedep ogHopoaHoro rpada. [Ipumep.

JlBe Teopemsl 0 creneHsx BepmuH rpaga. Creacraue.

[Tnanapusie rpadsl. Teopema Kopaana. 3amada o Tpex AoMax v TPEX KOJOIIAX.
[Tnanapusie rpadsl. Kputepuit mimanapHOCTH.

Heo6xoanmeie yciaoBus IIIaHAPHOCTH.

Cesizable rpadbl. [IBe TeOpeMbl 0 KOMIIOHEHTaX CBA3HOCTH.

Oiinepossl rpadel. Teopema 06 ditnepoBocT rpadoB.

. DiinepoBo nokpseitue. Teopema o0 3itiepoBoM NOKpbITHH. ClIeICTBHE.

. Paccrosinue mexny Bepiinaamu rpada. Metpuka B rpadax.

. Kparuaitimme nienu, uentp rpada, nuamerp rpada.

. FaMubTOHOBHI TpadHl.

. Hdepeso. JIBe TeOpeMBI 0 CTPYKTYpE JiepeBa.

. JIBe TeopeMbl 0 IpeoOpa30BaHUsAX CBSI3HBIX I'padoB.

. JIBe TeopeMbl 0 UKJIOMAaTUYECKOM yucie rpada. CieacTBusl.

. OcHOBHas Teopema o JepeBe.

. Teopema Kann.

. Koneunsle pacnio3naBatenu. CriocoObl 3aJaHNs] KOHEUHBIX pPacliO3HaBaTENEH.
. AITOpUTM MOJTYy4YEHHS] KOHEYHOTO MPOLIECCopa.

. DKBUBAJICHTHBIE COCTOSIHUSI. AJITOPUTM MOUCKA SKBUBAJIEHTHBIX COCTOSTHUH.
. Meton pa3OueHuii moncka SKBUBAJIEHTHBIX COCTOSTHUH.

. Hemoctrxumple coCTOsIHUSL. AJITOPUTM MOUCKA HETOCTUKUMBIX COCTOSTHUH.
. MUHUMAabHBIE aBTOMATHI.

. [IpuBeieHHbIE AaBTOMATHI.

. HelleTepMI/IHI/IpOBaHHI)Ie KOHCYHBIC aBTOMATHI. CBC,}]eHI/Ie K JECTCPMHUHHUPOBAHHBIM

KOHEYHBIM aBTOMAaTaM.

. ABTOMATEI ¢ MarasuHHON maMsITe0. CriocoOb! 3aaHus.
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@akynbpTeT MaTEMaTUKH U MHPOPMALIMOHHBIX TEXHOJIOTUH

Hanpaenenue noocomosxu:  09.03.04 IlporpamMmHasi HHKEHEPHS

Ilpoghuns: [IporpammHast uHKEHEpUst
Ilpoepamma nodecomosku. oaxanaepuam

Cemecmp 2

Yuebnas oucyunnuna JluckperHas MaTeMaTHKa

3K3AMEHAIIMOHHBIN BUJIET Ne 1

Pa3menienus ¢ noBTOpeHUs MU U 0€3 TOBTOPEHUI.
[TonuHomuaneHas Gopmyia.
Teopema Kann.

Koneunsie pacnio3HaBatenu. CriocoObl 3aJaHUs] KOHEUHBIX PACIlO3HABATEICH.
[TocTpoiiTe KOHEYHBIH paclo3HaBaTelb, JOIMYCKAIOIIUK IIEMIOYKHA, B KOTOPBHIX 3a
KaxbIM BXxoxkaenueM napsl 01 cnemayer 00. [IpeoOpasyiite ero B mporeccop.

g whE

YTBepxkaeHo Ha 3aceqanuu kagpeapsl TBuMC
IpoTOKOJI Ne OT «__ » 20 1.

3aBenyromuii kageapoit
DK3aMeHaTop
Kpurtepun ouennBanus

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

11. KPUTEPUU OLUEHUBAHUA

CornacHO MOAYJIBHOMY MPHUHIMUIY OpPraHU3alMM y4eOHOro Ipoliecca 3HaHUS CTYAEHTOB IO
yueOHoM aucuuminHe J[uckpeTHass MaTeMaTHKa OLIEHHWBAIOTCS B COOTBETCTBHU CO CIEIYIOIICH
CUCTEMOU OIIEHUBAHUSA AKAJEMWYECKUX JOCTUXKEHUU CTYJIEHTOB

Conep:xarejJbHbIH MOAYJIb 1 Cymma
Temsi 1-6 Tembl 7-14
n31 n3 2

5 GaynoB 5 Gaynos 20 6annoB

Coaep:xatejJbHbIA MOIYJIb 2 MK Cymma
Temsbr 15-18 MopnyabHas Bcero
K.p. MK

n33 MK 50 6amnoB

5 6aynoB 10 6amnoB 50 6amnoB




Coaep:xaTeibHbII MOYJIb 2 JK3aMeH Cymma
(MK win Dx3amen)

Tembr 19-24 MonayabHas Bcero MK IK3aMeH
K.p.
n3 6 MK
5 OamioB 10 6amnoB 50 6amioB 50 GamioB 100 6amnoB

(13 — uaguBuayansHoe 3ananue), MK — MOy IbHBIN KOHTPOIIb.

HlIxana coomeemcmeusn 6a1106 HAUUOHAILHOU WIKAlEe

Ouenka Ouenka no OueHka 1o rocyapcTBeHHOM IKAaJIe Ouenka no
no mxkaJe | 100-6anabHoi (3x3ameH, Tu¢epeHIMPOBAHHBII 3a4eT) rocyJ1apcTBeHHOM’
ECTS HIKaJIe mKaJe (3a4er)
A 90-100 5 (OTIM4HO) 3a4TEHO
B 80-89 4 (xopor1o) 3a4TEHO
C 75-79 4 (xopor1io) 3a4TEHO
D 70-74 3 (YIOBIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (YIOBJICTBOPHUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyIOBJIETBOPHUTEIHHO) HE 3a4TEHO

C BO3MOXHOCTBIO ITOBTOPHOM CHA4H
F 0-34 2 (HeyIOBJIETBOPUTEIHHO) HE 3a4TEHO
C BO3MOKHOCTBIO TIOBTOPHOM CJIa4¥ IPHU YCIIOBUU
00s13aTeIpHOTO HAOOpa JOMOTHUTEIIBHBIX 0aJIJIOB

3HaHuEe TEOPETUUECKON YaCTH Kypca OIEHHUBAETCS C TOYHOCTBHIO 10 5 0aJIOB MO CIAEAYIOMIUM
KPUTEPUSIM:

1. Crynent nonyuaet 76-100% 6ajisioB OT MaKCUMaJIBHOT'O, €CJIM TIOKa3al

e riIy0OKHME U TIOJNIHBIE OTBETHl Ha TEOPETUYECKHE BOIPOCHI; TIIYyOOKOEe MOHHMAaHUE
BO3MOXXHOCTH MPUMEHEHHSI TEOPETUYECKUX MOJIOKEHUN B MPAKTUUYECKUX 33]a4ax;
® yMEHHE TMPOBOAWUTH JIOTUYECKHE pACCYXKJCHUS M OOOOWMEHHS W CONPOBOXKAATH MX
COOTBETCTBYIOIIMMHU J1I0Ka3aTEIbCTBAMY;
2. Crynenrt nonyuaet 51-75% 0amioB 0T MaKCHMaJIbHOTO, €CJIH MTOKa3ajl
e riuy0OKHME U TIOJIHBIE OTBEThl HAa TEOPETUYECKHE BOIPOCHl C HE3HAYUTEIbHBIMU
MOTPEUTHOCTSIMU, 3aT€M MWCIPABICHHBIMA CaMHUM CTYJEHTOM; IOHUMaHUE CYIIHOCTHU
paccMaTpuBaeMbIX TPOOIIEM;
® yYMEHMHE JIOTUUECKH PACCYXAAaTh U MPOBOAUTH J0KA3aTEIbCTBA;
3. CryneHnt nomyuaet 26-50% 0anioB oT MaKCUMaJIbHOTO, €CIIH MTOKa3al
® [Ipu OTBETE HA TEOPETHUYECKHE BOIPOCHI PsiJi HETOUHOCTEW, KOTOPbIE OH HE B COCTOSIHUU
CaMOCTOSITENIbHO UCTIPaBUTh;
4. Crynent nonyyaet 0-25% 6aioB OT MaKCUMaJIBHOTO, €CITU
® HE BBIIOJHEHBI TPeOOBaHMSI, N3JI0KEHHBIE B MPEABIAYIIMX MYHKTAX;
HET OTBETOB HAa TEOPETHYECKHE BOIIPOCHI, HE PEIIEHBl IPAKTUUECKUE 3aJaUH.
Ixzamen oyenueaemcs ¢ 50 d6annos.
Jl1 O1IeHKH DK3aMeHa NPEINo1aBaTelb PyKOBOJICTBYETCS CIEAYIOUMMH IPUHIUIIAMU:
50 6an0B - MPOAESMOHCTPUPOBAHBI CHUCTEMATHUYECKUE M TIyOOKHE 3HAHUS MPH OTBETE HA
TEOpEeTUYECKHEe BONPOCHI OHMIIeTa, BBIMOJIHEHA ITpaKTUYecKas YacTh OUjieTa B OJTHOM 00beMe;

40 6an10B - MPOJACMOHCTPUPOBAHBI CHUCTEMATHUYECKUE M TIyOOKHE 3HAHUS MPH OTBETE HA
TEOpPEeTUYECKHE BOIMPOCH OMJIETA, BBHIMOJIHEHA MPAKTHUECKash 4acTh OMJIETa B MOJHOM 00beMe, HO
IIPU OTBETE JIOMYIIEHbI HECYIIECTBEHHbIE OMINOKH;

30 6an110B — IPOJIEMOHCTPUPOBAHBI HECUCTEMAaTHUYECKHE M HErNTyOOKHE 3HAHUS NPU OTBETE
Ha TEOPETUYECKHE BOMPOCH! OMIIeTa, MpaKTUYecKas 4acTh OHMJieTa BBIIOJHEHA HE B TIOJTHOM 00beMe,
IpU OTBETE JIOMYIIEHO HECKOJIBKO CYIIECTBEHHBIX OIINOOK;




20 0aJ10B - MPOJEMOHCTPUPOBAHBI TOBEPXHOCTHBIE 3HAHUS MPHU OTBETE HA TEOPETUUYECKUE
BOIIPOCHI 6HHeTa, MNpaKTUUICCKasA YaCTb 6I/IJIGT3. HC BBLIIIOJIHCHA, MIpPU OTBCTC NOMYLIICHO MHOI'O
CYILIECTBEHHBIX OHIMOOK; Ha MPOCTHIE BOMPOCHI MO 3HAHWIO OCHOBHBIX OMNpenesleHUuid u Gopmyi,
BOCIIPOM3BEICHBI OT/AETIbHBIE (PparMeHTHl MaTepraia ¢ IOMOLIbIO 3K3aMEHATOpa.

0 - nomHOE HE3HAaHUE MaTepuaa.

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE YYEBHOI'O ITPOLECCA

Jliis mpoBeieHNs JIEKHMOHHBIX U J1a00paTOPHBIX 3aHATHH TpeOyeTcs ayTUTOpHUS Ha TPYIIIY,
000pyI0BaHHAs MEJTOBOM WJIM UHTEPAKTHUBHOM JIOCKOM.

13. PEKOMEH/IOBAHHAS JIUTEPATYPA

Koua-Bo Haaun4ue
Ne IK3EMILISAPOB | JIEKTPOHHOM
HaumenoBanue
n/n B Ou0JIMoTeKe BEpPCHHU B
HonHY IBC
Ocnosnasa 1umepamypa
1. Juckpernas wmarematuka: ydeOHoe mocobue / A.U.
M3ynnza, U.A.Mouceenko, K.b.Censxos, JI.1.Censikosa, 50 +
B.A.llano — [onenk: ['OY BIIO «douHY», 2017.—
230c.
2. Kaprnios, B. I'. Maremarnueckasi JIOTMKa M JHUCKPETHAs
matematuka : [Yueb. mocoOue s YH-TOB IO
cnenuanbHoctn "llpuknannas martemaruka'|l / B. T. 85 -
Kapnos, B. A. Momenckuil. - MuHck : Bpiminn. mik.,
1977. - 256 c.
3. MockunoBa, I'. U. JluckpeTHass MareMaTuka:
Marematuka 115 MEHeKepa B IpUMepax U 4 i
ynpaxknenusx / I'. 1. MockunoBsa. - M. : Jloroc, 2000. -
240 c.
4, HoBukos, ®@. A. JluckpeTHas MaTeMaTuKa s
IPOrpaMMUCTOB : Y4el. mocodue /it By30B IO 10 i
cneunanbHocTd "MH(popmaTKa U BIYUCI. TeXHUKA" / .
A. HoBuxkog. - CI16. u ap. : [Turep, 2002. - 301 c.
S. S6nouckuii, C. B. BBeeHne B TUCKPETHYIO MaTEMAaTHKY
: [Yueb. mocobue 1iy1st By30B 10 CHEIUATBHOCTH 26 i
"ITpuxnannas matemaruka'] / C. B. Sl6monckuil. - 4-¢
u3a. - M. : Bercm. k., 2003. - 384 c.
Jonoanumensvnan numepamypa
6. I'aBpuno, I'. II. COopHMK 3amay 1O JUCKPETHOU
MaTematuke: [Yueb. mocobme I BY30B IO
" 39 -
cnenuanbHocTy "Ipukn. marematuka"] / I'. I1. 'aBpunos,
A. A. Canoxenko. - M. : Hayka, 1977. - 368 c.
7. ['op6artoB, B. A. OcHOBBI TUCKPETHOM MaTEeMAaTHKH :
[Vueb. mocobue my1st By30B 110 crieriuanbHocTh "TIpuKit. 21 -
maremaTnka'] / B. A. 'opbatos. - M. : Beicu. mik.




14. ”AHOOPMAIIMOHHBLIE PECYPCbI

[TopTan MaTeMaTHYECKMX HHTEPHET-PECYPCoB - http://www.math.ru/

[Moptan MmaremaTn4yecKux UHTEPHET-pecypcoB - http://www.exponenta.ru
[TopTan MaTeMaTHYECKMX HHTEPHET-pecypcoB - http://www.allmath.com/
[Topran pecypcoB o marematuke, anropurmuke u UT - http://algolist.manual.ru
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Pabowas mporpamma paccMOTpeHa U TEpeyTBEpPXKICHAa Ha 3aceJaHud Kadenpbl TeopHuu
BEPOATHOCTEH U MaTEeMAaTHUYECKOI CTaTUCTUKHU ¢ u3MeHeHusiMu (0e3 u3menenuit) Ha 20 roj.
IIporokomn Ne OT « » 20 T.

3aBeayromuit kadeapoit

PaGouass mporpamma paccMOTpeHa U TIEpEeyTBEp)KAE€HAa Ha 3acelaHud Kadeapsl TEOpUH
BEPOSTHOCTEH U MaTeMaTUYeCKON CTaTUCTUKU C U3MEHEHUsAMU (Oe3 u3meHenuil) Ha 20 roa.
IIpotokomn Ne OT « » 20 I.

3aBenyromuii kageapoit

PaGouass mporpamma paccMOTpeHa U TI€peyTBEp)KAE€HAa Ha 3acelaHud Kadeapsl TEOpUH
BEPOSTHOCTEH U MaTeMaTUYeCKON CTaTUCTUKU C U3MEHEHUsAMU (Oe3 u3meHenuil) Ha 20 rog.
IIpotokomn Ne OT « » 20 I.

3aBenyromuii kageapoit
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