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®AKYJbBTET MATEMATUKHA U UHO®OPMAIIMOHHBIX TEXHOJIOI' U

Kad)enpa TEOpUH BepOﬂTHOCTCﬁ U MaTeMaTU4YECKOU CTaTUCTUKH

PABOYAS TIPOTPAMMA YYEBHOM JIUCLIUITJIMHBI
«AACKPETHAS MATEMATUKA»
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YTBEPXK/AIO:
bTETa MATEMaTHKH

[Iporpamma yueOHON JNHCIMITIMHBI «Ilucxpemaﬂ MaTeMaTHKay COCTABJIEHa Ha OCHOBAHHH
['ocyapcTBEHHOro 0Opa30BaTEBLHOrO CTAHAAPTA BBHICIIErO MPOPECCHOHATBHOrO 00pa3oBaHMs
(T'OC BIIO) Jlonenkoit Hapoasoit Pecriybmuxu (JIHP) no nanpasinenuio noarorosku 01.03.01
MaremaTHKa, YTBEpXKIECHHOro npuKasom Munucrepetsa obpasopanus u Hayku JTHP ot 04 anpess
2016 1. Ne 281;

Ilopsizika opranusanuu ydeOGHOro mporecca B 00pa3oBaTeNbHBIX OpraHM3alMsX BbICIIETO
npodeccuonanbHoro obpaszosanus Jlonenxoit Haponuoii Pecry6iuky, yTBepKICHHOr0 MPHKa3oM
Munucrepcrsa obpazosanus 1 Hayku JTHP Ne 1171 ot «10» Hos6ps 2017 r.;

yyeGHOrO TJIaHa M OCHOBHOM 06pa3oBaTeNbHOH NPOrpaMMbl BBICIIErO MPO(ECCHOHAIBHOrO
obpasopanusi Hanpasienus noarotopku 01.03.01 Marematuka, paspaboranueix B ['OY BIIO
«JloHenkuit HalMOHAJIBLHBIH YHUBEPCHUTET).

Pa3paboTyuk:
JloueHT kadepbl TEOPHH BEPOATHOCTEN
M MaTeMaTHYecKOli CTaTUCTHKH M A.B.3o0noras

J

[lporpamma y4yeOHOW JMCHMIUIMHBI YTBEP)XKIEHAa Ha 3aceJaHuH Kadeapsl Teopuu
BEPOSITHOCTEH M MaTeMaTHUECKON CTATUCTHKH
[Tporoxon Ne 14 or« 02 » anpens 2020 r.

3am. 3aBeayromuero kadeapoi N.JL1ypko
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[Mporpamma yueOHON aucuMnaMHel ono0peHa y4eOHO-METOAMYECKOH KOMHCCHEH
(daxynabTeTa MaTEMaTHKH M MHOOPMAIIMOHHBIX TEXHOJIOIHH
[TpoToxon Ne 8 ot «15» anpens 2020 r.

Ipencenarens yaeGHO-METOAHUECKOH o~
KOMHCCHH (aKyIbTeTa JL.LA. Censixoa
v/




1. OBJIACTH IPUMEHEHUWSA 1 MECTO JUCHUIIJIMHBI B YYHEGHOM ITPOLTECCE

VyeOHass gucuuiuiMHa — «JlUCKpeTHas MareMmartuka» OTHocuTcs K nukiy  «b2.
MaremaTuueckuii M ecTecTBeHHOHay4HbI IuKi1. ba3oBasg uactb». OcHoOBbIBaeTcs Ha 0aze
JUCLUIUIMH: anredpa ¥ Havaia aHanu3a (B CpeHed IIKOJe), MaTeMaTH4eCKUuil aHanus, aiaredpa (B
BV3e).

SIBnsieTcs OCHOBOM [UIl M3y4YEHHUs CIEAYIOIIUX JUCLMUIIIMH: MAaTEMAaTUYECKUN aHalu3,
KOMITbIOTEPHBIE HAyKH (IIPOrpaMMUpPOBaHKE, 0a3bl JaHHBIX ), CIEUAIbHBIE KYPCHI.

2. CTPYKTYPA JUCHMIIJIMHBbI

Xapakmepucmuka yuedHoil OucyunIunbl
Hamnpasnenue noaroToBku 01.03.01 Maremaruka
[Tpoduin OO0t
OO6pa3zoBaTenbpHasi mporpaMmma OakaylaBpuaT
KBanudukamnus AxkanemMudeckuii bakanaBp
KonmuecTBo conepkarebHbIX MOYJICH 2
JucrunanHa 6a30B0H / BapHaTUBHON YacTH
. bazoBast yacTh npodeccruoHanbHOro 6J10Ka
00pa3oBaTeNLHON IPOTPAMMBI
®opmbl kouTpost (MK, sk3amen, 3ayer) | MOAyNBbHBIN KOHTPOJIb, 13aueT
TMokasarem o4Has popma 3aoyHas popma
o0OyueHus o0yueHus

KonndecTBo 3aueTHbIX eArHUIL (KPEAUTOB) 3
I'ox monroToBKM 2
Cemectp 4
KonnuectBo yacos 108
- JIEKIIUOHHBIX 34
- IPAKTUYECKUX, CECMHUHAPCKUX 17
- 1aOOPaTOPHBIX -
- CaMOCTOSATENbHOM paboThI 57

B T.4. UHJIUBUIyaJIbHOE 3aJaHIE -
HenenpHOE KOMMYECTBO 4acoB, 6,35

B T.4. AyJJUTOPHBIX 3

3. OINHUCAHMUE JNCHOUIIJINHBI

Heau u 3axaun

IJenv—BoOpyXeHue OynylUX CHELHUATUCTOB OCHOBAMHM TEOPHH MHOXKECTB, KOMOMHATOPUKH,
Teopuu OyneBbIX GYHKIHHA, Teopun rpadoB, TO €CTh psJia pa3JesioB MaTeMaTUKH, KOTOpbIe Haubosee
MHTEHCUBHO HAYaJIM Pa3BUBAThCS B cepeHe X X BEKa B CBA3H C HAYYHO-TEXHUYECKUM IIPOIPECCOM,
C BHEJPEHHEM VIPABISAIOIIUX CHCTEM, C OYpHBIM pa3BUTHEM BBIYMCIUTEIBHON TEXHUKH.
JluckpeTHas MaTeMaTHKa SBJISIETCS HE TOJIBKO (yHJaMEHTOM MaTeMaTH4ecKold KMOEepHETHKH, HO U
BaXXHBIM 3BE€HOM IPUKIAIHOIO MaTeMaTH4YeCKOoro oOpa30BaHMs, MOATOMY BaKHeWmIas Leb
JUCLUTUTMHBI — 00y4eHHEe METO/1aM ONUCAHUS M KOHCTPYKTHBHOT'O aHAJIM3a MPOOJIEMHBIX CUTYaIHi,
KOTOpBIE HE MOIAI0TCS U3yYEHHIO C TOMOIIBIO TPAAUIIMOHHBIX CPEJICTB KJIACCUYECKOW MaTeMaTHKH,
MeToaaM (OpMaTU30BaHHOTO OIMCAHUS CUCTEM, ITPOLIECCOB, SBJICHUM.

3a0auu — oOyyeHME METOJaM ONHUCAHUSA M KOHCTPYKTHBHOIO aHan3a MpOOJIEeMHBIX
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CUTyalui, mMeroAaMm (popmMalM30BaHHOTO OIMHCAHUSI CHCTEM, Pa3BUTHE Yy CTYACHTOB HHTYHWIIUH,
MaTEMaTUYECKON KYNbTYpbl, JOTMYECKOIO MBIIUIEHUS, BOOPYKEHUE CTYAEHTOB 3alacoM
TEOPETUYECKUX CBeIEHUM (ompeaencHue, TEOPEMbl, UX J0Ka3aTeNbCTBO, CBSI3U MEXAY HUMH) U
METOJaMH PpEUICHUS] NPUKIATHBIX 334ad, I[OJArOTOBKAa CTYIAEHTOB K M3YyYEHHUIO JpYTUX
MaTeMaTHYeCKUX METOJOB M JUCHUUIUIMH (TE€OpUS BEPOATHOCTEH, TeopeTHYecKas MEXaHUKa,
CUCTEMHOE IIPOIPaMMHUPOBAHUE U T.11.).

TpeGoBanus K _pe3yiabTaTaM OCBOEHUs] NUCHMILIMHBI. [Ipoliecc M3y4eHHS NUCIUTUTHMHBI
«JluckpeTtHast MmaTeMaTuKay HampasjieH Ha (POPMUPOBAHUE DIIEMEHTOB CIEAYIOIUX KOMIETEHIIUN
B coorBerctBuu ¢ ['OC BIIO /IHP no nanpasnenuto noaroroBku 01.03.01 Maremaruka u
OCHOBHOI ~ 00pa3oBaTeNIbHOM  MpOrpaMMbl  BBICHIETO  Mpo(eccCHOHANBHOTO  00pa3oBaHUs
HanpasiieHus noaroroBku 01.03.01 Marematuka (ITpodwns: o6mmii):

a) oowexkyarvmypnuix (OK):

CHOCOOHOCTh K KOMMYHHUKAIIUU B YCTHOM M MMCbMEHHOM (JOpPMax Ha pycCKOM U HHOCTPAaHHOM
S3pIKaX ISl PeUIeHHs 3a7ad MEeXJIMYHOCTHOTO M MEXKyIbTypHOro B3aumoaeiictBus (OK-5);
CIOCOOHOCTh paboTaTh B KOJUICKTHUBE, TOJEPAHTHO BOCHPUHUMAS COLMAIBHBIC, STHHUYECKUE,
KoH(peccuoHanpHble W KynabTypHble paznuuus (OK-6); cmocoOHOCT K caMOOpraHu3aluud U
camoo0Opa3zoBanuio (OK-7);

0) oowenpogeccuonanvnuvix (OIIK):

CHOCOOHOCTH UCTIOIB30BATh (PyHIaMEHTAIbHBIC 3HAHUS B 00JIACTH MaTEMAaTHYECKOTO aHAJIH3a,
KOMIUIEKCHOTO ¥ ()YHKIMOHANBHOTO  aHalu3a, anreOpbl, aHaIUTHUYECKON T'eOMEeTpUH,
mudepeHnaIbHON TeOMETPUH U TOTOJIOTHH, Au(ddepeHnnanbHbIX ypaBHEHHHA, TUCKPETHOU
MaTeMaTHUKd MU MaTeMaTHYeCKON JIOTUKH, TEOPUU BEPOSTHOCTEH, MaTeMaTH4YECKOW CTATUCTUKU U
CIIy4yaWHBIX TPOIIECCOB, UHUCICHHBIX METOJOB, TEOPETHUYECKOM MEXaHMKH B Oyayiieu
npodeccuonanshoit  nesrenbHocTd  (OIIK-1); cmocoOGHOCTH pemaTh CTaHIAPTHBIE —3aadd
poeCCHOHATLHOMN JAEATEIIbHOCTH Ha OCHOBE WH(POPMAIMOHHON 1 OMOIHOTpaduuecKoi KyIbTyphI
C TIpUMEHEHHEM HWH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHMM M C YY4E€TOM OCHOBHBIX
TpeboBanuit nHPpOopMaImonHoi 6ezonacHoctu (OITK-2)

8) npogpeccuonanvuvix (IIK):

8 HAYYHO-UCCIEe008aMeENbCKOU 0esIMeNIbHOCU:

CHOCOOHOCTh MAaTeMaTH4YeCKH KOPPEKTHO CTaBUTh ecTecTBeHHOHayuHble 3agaun (I1K-2);
CIIOCOOHOCTh CTPOTO J0Ka3aTh YTBEpXKJEHUE, cHPOpMYIHpOBaTh pPe3yibTaT, YBUIETh CIEACTBHS
noay4yeHHoro pesynsrata (I1K-3); cnocoOHOCTh My0IMYHO MPEACTaBIATh COOCTBEHHBIE U N3BECTHBIE
HayuyHble pe3yabTaTsl (I1K-4);

NPOEKMHAs U NPOU3BOOCMBEHHO-MEXHOI02UYEeCKAs 0esIMelbHOCIb:

CIIOCOOHOCTBIO paboTaTh B COCTaBE HAyYHO-HUCCIIEIOBATENIbCKOTO M IPOU3BOJICTBEHHOTO
KOJUIGKTMBa M pewmarb 3afgaud mnpodeccuoHanpHol nestensHocTH  (I1K-4);  cmocoOHOCTH
UCIIOJIb30BaTh METOJbl MAaTEMaTH4YE€CKOr0 M aJTOPUTMHUYECKOTO MOJEIUPOBAHMS MPU PELICHUU
TEOpEeTUUECKHUX U MpukIaaHbixX 3aaad ([1K-5)

8 OP2AHUAYUOHHO-YNPABIEHYECKOU 0eamenlbHOCMIL:

CIIOCOOHOCTH MCIOJIb30BaTh METO/Ibl MATEMAaTUYECKOTO U AJITOPUTMHUYECKOTO MOJIETUPOBAHUS
OpU aHaJHM3€ YINPaBJIEHYECKUX 3a/ad B HAy4YHO-TEXHHYECKOH cdepe, B SKOHOMHUKe, Ou3HEce U
ryMaHuTapHbIX obnacTsax 3Hanui (I1K-7).

B pe3yabrare uzydyenusi y4ueOHOMH AMCUUIJIMHBI CTYACHT H0JIZKEH
3HamMb:
— OCHOBBI TEOpUH, KOTOPBIE COCTABIAIOT SAPO Kypca «/luckpeTHas MaTeMaThkay;
— TEPMHUHOJIOTHIO U allllapaT OCHOBHBIX IIOHATUH U3y4YEHHOIO Kypca;
— poib 1 MecTo JluckpeTHOi MaTeMaTUKH B O0IIel €CTECTBEHHO-HAyYHOU KapTUHE MUpA.



ymemb:

—  CHCTEMaTHU3HpOBAThH PE3YNbTAThl HAOIIOICHHIA;

— zenatb 0000IIEHNE U OLIEHUBATh UX JIOCTOBEPHOCTh U IIPEJEIbl IPUMEHEHHUS;

—  TPUMEHSTH U3YYCHHBIE COOTHOUICHHUS K OMMCAHMUIO Pa3HOOOPa3HBIX MPOIIECCOB;
—  pelats 3aJa4d 10 U3yYCHHBIM TEMaM;

61a0emb HABLIKAMU:

—  BBINOJHEHUA JEHCTBUM HAJl MHOKECTBAMU U 3JIEMEHTAMH MHOKECTB;

—  HCIOJb30BaHus Auarpamm Bena wim kpyros Dilnepa;

—  ONEpUPOBAHUS MOHATUSMU: PABEHCTBO MHOXKECTB, BKIIFOUCHHUS.

—  ONHMCaHHsI TUIIOB OTHOILICHUM;

—  HCTOJIb30BaHUs rpad)oB Isl MOJICITMPOBAHUS PA3IHUHBIX OOBEKTOB;

—  HCIOJIb30BaHHUA TeopeM Dilnepa, Konu mist pemieHuss NpukiIagHbix 3a7ad U pa3paboTKu
QITOPUTMOB Ha Tpadax;

— TNPUMEHEHHs] DJIEMEHTOB KOMOMHATOPHOTO aHaiu3a B KOMOMHATOPHBIX CHUCTEMax C
ONTUMAJILHBIM paclpee/IEHUEM 3JIEMEHTOB;

—  HpuUMeHeHHs OyneBbIX (YHKIUHN B JIOTHYECKUX CXEMaX.

4. COIEPXAHUE JUCHUIIVIMHBI U ®OPMbI OPTAHU3ALIUU YYEBHOI'O

MPOLIECCA

IMopsinkoBbIii HOMEP
H TeMa

Kparkoe conepkanue TeMbl

Cooepirrcamenvuotit modynvl. Teopus MHOIiCECME U KOMOUHAMOPUKA

Tema 1. MuoxectBa
Y OTEpaLNK HaJl
numu. CBoiicTBa
onepauuii Hazl
MHOKECTBAMHU.

OnpeneneHre MHOXKECTBA, AJEMEHT MHOXKECTBA. METOJbl pelleHUs
MPUKIAAHBIX 3a/1a4, KOTOPBIE MPETYCMATPUBAIOT BBINIOJIHEHUE ONEpalui
HaJT MHOXXECTBaMHU M HaJ dDJIIEMEHTAaMHM MHOXKECTBA; HCIIOJIL30BaHUE
nuarpaMMm Bena wim kpyroB Dunepa; MOHSTHS BKIIOUEHUS] MHOXKECTB,
MoJAMHOKecTBa. PaBeHCTBO MHOKECTB, OCHOBHBIE UHCIIOBBIE MHOYKECTBA,
omepanuu Haja MHokecTBamu. CBOMCTBa ornepanuii HaJ MHOXKECTBaMH.
[IpuHIMIT NIBOMCTBEHHOCTH.

Tema 2. MouiHoCTb

MOHIHOCTB KOHEYHBIX M OECKOHEYHBIX MHOXKECTB, CpaBHCHUC

MHO>KECTB, MOIIIHOCTEH, CYETHbIE MHOXKECTBA, CYETHOCTh MHOXKECTBA HATYPATIbHBIX,
CpaBHCHHE paIMoOHAIBHBIX, EBIX nce)l. KOHTHHYaTbHBIe MHOXKECTBA.
MOIIIHOCTEH.

Tema 3. JlexaptoBo | OmpeneneHue nekaptoBa nmpousseneHus. OTHOIICHHE, CIOCOOBI 3aaHuUs
MIPOU3BE/ICHUE. OTHONICHUW, CBOMCTBa OTHONICHHUH, OONACTh 3HA4YeHHS U 00IacTh
OTtHomeHue, OTIpe/ieNICHUs] OTHOIICHUH; aKCUOMBI TIOPSIIKA JIJIsl OTIPE/ICIICHUSI CBOMCTB
CBOICTBa OTHONICHUW; BBIICHEHHWE CBOMCTB pa3IUYHBIX THIIOB OWHAPHBIX
OTHOIIEHUH. OTHOUIEHUH.

Tema 4.CnenuanbHble
KJIaCChI OMHApHBIX
OTHOIIIEHUHN.

CrneuuanpHbple  KIAcChl ~ OMHAPHBIX  OTHOIICHHIA: OTHOIIICHHE
SKBUBAJIEHTHOCTH, MOPSAIKA, CTPOrOro MOpsaKa, JUHEHHOTO MOpsIKa.

Tema 5.0nepann
Ha/T OTHOIIICHHSIMH.
CaolicTBa onepanuii
HaJI OTHOIIICHHSIMH.

Komnozunus oTHomenuit, oopamienue otTHomenuii. CBoiicTBa onepanuit
HaJl OTHOILEHUSMH.




Tema 6. Kitaccobl Knaccbr  skBuBaneHTHocTH. CBONCTBa KIJIACCOB SKBUBAJIEHTHOCTH.
SKBHBAJIEHTHOCTH. OTHoleHNE HSKBUBAJIEHTHOCTH M pa3dueHue. DyHKIMOHAIBHBIC
QyHKIMOHAIbHBIC otHomeHus. CBoicTBa (PYHKIIMOHAIBHBIX OTHOIICHHA.

OTHOIIICHUS.

Tema 7.11paBuiia [IpaBuna cymmbl u mpousBeneHus. OrpeaesieHUe pa3MeELICHUs,
CYMMBI U MEepPecTaHOBKM M  couyeTaHWsi 0e3 TOBTOPEHUH, pPEeKyppeHTHBIE
IIPOU3BEACHUS. COOTHOIUEHUS Ul cOYeTaHu U pa3MeleHuil. CBoiicTBa coueTanuil 0e3
Coenunenus 0e3 TMOBTOPEHMUIA.

ITIOBTOPEHUI

Tema 8. Pa3menienusi, nepecTaHOBKM U codeTaHusi ¢ moBTopeHusmu. CBoiicTBa
Coenunenus C | COUYETaHM C TOBTOPEHUSIMHU.

MTOBTOPEHUSIMU

Tema9.bunom bunom Herorona, monnnomunansnas popmyina. CreacTBus.

Hrrorona,

MOJIMHOMHHAJIbHAS

dhopmyna

Tema 10. Pasmemmenue OJMHAKOBEIX OOBEKTOB IIO sAdYekkaMm, Pa3mMenieHue
Pa3memienue M0 | pa3MTUYHBIX 0OBEKTOB MO SYCHKaM.

STYeKaM

Tema 11. dopMyna BKIOUEHUN U UCKIIOUeHU. ClencTBus.

®opmysia BKIOYECHHI
U UCKIIIOUEHUH

Tema 12. Jluneinnie
PEKyppEHTHBIC
COOTHOILIEHUS
BTOPOTI'O TOPSIKA

JIuneliHbIe peKyppEeHTHBIE COOTHOLIEHUS BTOPOTo nopsaka. Meron
pELIEHUs IMHEWHBIX PEKYPPEHTHBIX COOTHOLLEHUI BTOPOrO MOpsAIKa

Cooeporcamenvhuotii mooynn2. bByneevt pynkyuu.

Tema
13.0npeneneuue
ByneBbIx GyHKIUH.

byneBbl nepemenuble U QyHKiuu. CyliecTBeHHble M (DUKTUBHBIC
nepeMmeHHble. CiocoObl 3a1aHus OyaeBbIX QYHKIUI.

Tema 14.bynesa OCHOBHBIE TOX/1€CTBa BO MHOXECTBE OYyJIEBbIX (DYHKLIUH.

anreOpa

Tema 15. ITpuauyn [lpunuun nBoiicTtBeHHOCTH. PasznokeHue OyneBbIX (QYHKUMHA 11O
JBOMICTBEHHOCTH IIEPEMEHHBIM.

Tema 16. CIH® u
CKH®

CAH® Oynesoit pynkiun. CKH® OyneBoit pyHKINH.

Tema 17. 1lonnoTa
CHCTEMbI OYJEeBbIX

GyHKIM.

Teopema 0 MOTHOTE CUCTEMBI OYJIEBBIX (PYHKIIHM.

Tema 18. Knacc
JUHEWHBIX QYHKIUH

[Tonmuuom Kerankuna. Teopema XKerajnkuHa.

Tema 19.
MuHumMmzanusa
OyneBbIX PYHKIMHA

MuHuMaNbHBIE U KpaT4yaillne NU3bIOHKTHBHBIE HOPMalIbHBIE (POPMEI.
CoxkpallieHHble TU3BIOHKTUBHBIE HOPMAJIbHbBIE (JOPMBI.

Tema 20. TynukoBeie
JTHO

HenpuBonumbie (TyNnHMKOBbIE) AW3BIOHKTUBHBIE HOpPMajbHBIE (POPMBI
MeToapl TIOCTPOEHUS HENPUBOAUMBIX (TYMUKOBBIX) TU3BIOHKTHBHBIX
HOpMAaJIbHBIX (hopm

Tema 21.
Onpenenenue rpados

I'padpbl, criocoOs! onpeaenenus. MapuipyTtsl B rpadax, cBI3HbIE Tpadbl.

Tema 22. Bugsr
rpa¢oB

OiinepoBel  rpadel. [amumnbroHOBBl  rpadbl.  Ilnanapusierpadpsi,
HE00XOAMMBIE U IOCTaTOYHBIE YCIOBHS IUIAHAPHOCTH.




TemaTn4yeckui miaan

CoaepskarejbHbli Moayau 1-2

Ha3zBanus cogep:kaTeibHbBIX
MOJYJIed U TeM

KoaunuecTBO 4acoB

OuHas ¢popma 00y4eHHUsI

3aounasi popma oOyueHust

BCETO

B T.4.

B T.4.

JICKIITUHN

MPaKTUYECKUE

nabopaTropHbIe

CaMOCTOATECIIb-

1maa nalhnra

WH/IMBUYaJIbH

aa nalnTa

BCETO

JIEKIITUHN

MPaKTHYECKUE

n1abopaTopHEIC

CaMOCTOSTEIIb-

Had nabora

WH/IMBUTyJTbH

aa naAnra

Tema 1. MuoxectBa u
orepaiyy HaJl HUMHU.
CaoiicTBa onepanuii Hazl
MHOKECTBAMH.

—

Tema 2. MOLUTHOCTE
MHOECTB, CPABHEHUE
MOIITHOCTEMN.

Tema 3. JlekapToBO
npowusBeneHrue. OTHOIICHHE,
CBOMCTBA OTHOIIECHUM.

Tema 4. CnenmnanbHble
KJIacChl OMHAPHBIX
OTHOILIEHUH.

Tema 5.0nepanuu Haj
oTHoueHussMu. CBOMCTBa
onepauuii HaJi OTHOLICHUSIMU.

Tema 6. Knaccel
9KBUBAJIEHTHOCTH.
OyHKIUOHATbHBIE
OTHOIIIEHUS.

Tema 7. IIpaBuiia CyMMbI U
npousBenenus. CoequHeHus
6e3 MOBTOpEeHUH

Tema 8. Coeqnuenns ¢
MOBTOPEHUSIMU

Tema 9. bunom HeroTona,
MOJIMHOMMHAIbHAS opMyTa

Tema 10. PazmenieHue o
sTIeuKaM

Tema 11. Dopmyna
BKJTFOUEHUN U UCKITFOYEHUN

Tema 12. Jluneiinpie
PEKYPPEHTHBIE COOTHOLLIEHUS
BTOPOTO MOPSAKA

Hmoczo
no cooepicamenbHoOMy
Mmooy 1

72

20

12

40




Tema 13. Onpenenenue
. 3 1 2
byneBbix QyHKImMii.
Tema 14. bynesa anredpa 3 1 2
T ema 15. ITpuHuun 4 1 1 )
JIBOIICTBEHHOCTH
Tema 16. CIH® u CKHO 4 1 1 2
Tema 17. IlonHOTa CUCTEMBI
. 4 1 1 2
OyJneBBIX (QYHKITUMN.
Tema 1 8; Kiacc nuneitnbix 4 1 1 )
byHKIMHA
Tema 19. Munnmuzamus
. 4 2 2
OyJneBbIX (QYHKITUN
Tema 20. Tynukossie JITHD 4 2 1 1
Tema 21. OnpenencHue
2 1 1
rpa¢oB
Tema 22. Bunp! rpadoB 2 1 1
Hmoczo
no cooepicamenbHoMy 36 14 5 17
Mmooynio 2
Bcezo no oucyunnune 108 34 17 57

5. METOAWYECKHME PEKOMEHJIALIMHA JUISA IPOBEJEHUS
JEKIAOHHBIX, TPAKTUYECKUX W JIABOPATOPHBIX 3AHATHM

TeMbl JJeKIHOHHBIX 3aHATHH

No Konuuecmeo
wn Ha3zeanue memui waCos
1 [MHnoxecTBa 1 onepanuu Haja HUMU. CBOMCTBa onepanuii Haj )

MHO>KECTBAMHU.
2 |Mo1HOCTh MHOXKECTB, CPABHEHNE MOIITHOCTEH. 1
3 |HdekaptoBo npousBeaeHue. OTHOIIEHUE, CBOMCTBA OTHOIIICHUMN. 1
4 |CneumanbpHble KJIaCChl OMHAPHBIX OTHOILIEHUH. 2
5 |Onepanun Hax oTHOHIEHUSIMH. CBOWCTBa oNepaiyil HaJl OTHOILIEHUSMHU. 2
6 |Knaccel 3xkBuBaneHTHOCTH. DyHKIIMOHAIBHBIE OTHOIIECHUS. 2
7 [[IpaBuna cymmsl u npoussenenus. CoenuHeHns 6e3 MOBTOPEHUH 1
8 |[Coenunenus c moBropeHUsIMU 2
9 |bunom HeroToHa, nonMHOMMHANBHASA hopMyTa 2
10 [Pa3zmMemenne mo ssuerkam 1
11 |®Popmyna BKIFOYEHHUI U HCKITFOYEHUN 2
12 JIuneliHble peKyppEeHTHBIE COOTHOUIEHUSI BTOPOTO MOPSAKA 2
13 |Onpenenenue byneBbix GyHKINH. 1
14 |bynesa anrebpa 1
15 ([TpyHUMNI IBOMCTBEHHOCTH 1
16 |CAH® u CKH® 1




17

[TomHOTa cucTeMbl OyIEBBIX (PYHKITUI.

18

Knacc muHeiHbIX QyHKIHIA

19

MuHnMy3anus OyaeBbIX QYHKIIUI

20

Tynukossie JJHD

21

Onpenenenuve rpadoB

22

Buel rpados

—_— = NN = | =

BCEI'O

34

Tembl (IpaKTHYECKHUX, 1a00PATOPHBIX, CECMHUHAPCKHUX)3aHATH I

S
N

Hazeanue memut

Konuuecmeo
4acoe

MHosxecTBa U onepauuu Hajx HUMH. CBOICTBa onepaluil HaJ MHOKECTBaMHU.

1

MOIIHOCTh MHOKECTB, CPAaBHEHNE MOIITHOCTEH.

HeKapTOBO IMPpOU3BCACHUC. OTHOH_IGHI/IG, CBOMCTBA OTHOIIICHUH.

CHeHI/IaHBHHe KJIACCBI 6I/IHapHI>IX OTHOILIICHUH.

Omneparuu Haj oTHOIICHUAMU. CBOMCTBaA orepaluii HajJl OTHOIICHUSMHU.

Kiacchel S5KBUBaJICHTHOCTH. (DYHKL[I/IOHaJ'ILHbIe OTHOLICHMUA.

HpaBI/ma CYMMBI U ITPOU3BCACHUS. COCI[I/IHCHI/IH 0e3 HOBTOpCHI/Iﬁ

COG,I[I/IHCHI/ISI C IIOBTOPCHUAMHA

bunom HeioToHa, momHOMHUHATBHAS opMyia

Paszmelienue 1o suenkam

[S— =
ol =) INCT F-CH BN ) o KZY (Y U S} o

DopmyJsia BKIIFOUEHUN U UCKITIOUECHUI

—_—
\]

JInHelHbIe peKyppEeHTHBIE COOTHOLIEHUS BTOPOTO MOPSAKA

—_—
(8]

[ [puHIUIT TBOVICTBEHHOCTH

[—
AN

CITH® u CKH®

[S—
()]

[TomHOTa cucTeMbl OyaeBBIX QYHKIUI.

[S—
N

Krnacc nuHenHbIX QyHKIHIA

[—
3

Tynukxoseie JJHO

[y PRGN [ES=Y [y VSN UG U U U U U P T Y S ey

BCEI'O

[y
2

6. METOAUWYECKME PEKOMEHJAIIUHA 11O OPTAHU3AIIUN

CAMOCTOSTEJBHOMN PABOTHI CTYJEHTOB

Opranuzanus caMocTosiTeIbHON PadoThl CTYIEHTOB

Ne
n/n

Ha3zeanue memui

Konuuecmeo
uacoe

MHoOXecTBa U oncpanru HaJl HUMH. CBoiicTBa OHepaI_II/Iﬁ Haa MHOXXCCTBaMH.

4

MOIITHOCTB MHOXCECTB, CPABHCHUC MOIITHOCTEH.

I[eKapTOBO IMPOU3BCACHUC. OTHOIJ_ICHI/IG, CBOMCTBA OTHOIIICHUH.

ANlW|N|—

CHCI_II/IB.J'IBHBIC KJ1aCChI 6I/IHapHBIX OTHOIIICHUH.

2
2
4
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5 |Onepanun Hax oTHOLIEHUSIMH. CBOWCTBa onepaiuil HaJl OTHOILIEHUSIMHU. 2
6 |Knaccel 3kBUBajeHTHOCTH. DyHKIIMOHAJIbHBIE OTHOIIECHNUS. 4
7 [[IpaBuna cymmsl u npousBenenus. CoenquHenus 6e3 MOBTOPEHUH 2
8 |CoeauHeHus C TOBTOPEHUAMU 4
9 |bunom HproToHa, momuHOMUHANBHAS hopMyia 4
10 [Pa3memieHue no stuerkam 2
11 |[Dopmyna BKIIOYECHHI U UCKITIOYEHUIA 4
12 {/IuHeliHble pEKYpPEHTHBIE COOTHOIIIEHUSI BTOPOTO MOPsiIKa 4
13 |Onpenenennie byneBbix GyHKIIHA. 2
14 |byneBa anreOpa 2
15 |[IpuHUMI JBONCTBEHHOCTH 2
16 |CAH® u CKH® 2
17 [[Tonnota cuctembl OyleBbIX (GYHKIUH. 2
18 |Knacc nuHeHbIX QyHKUINN 2
19 [Munnmusanus OyneBbIx GyHKIUN 2
20 |Tynukosbie JJTH® 1
21 |Onpenenenue rpadoB 1
22 |Buasl rpados 1
BCEI'O 57
7. HWHAUBUIAYAJBHBIE 3AJJAHUS
(He npedycmompeno)
8. KOHTPOJIBHBIE BOITPOCHI K TIPOMEXYTOYHOM ATTECTAIIUU

1. Omnpenenenne MHOXkecTBa. Oniepanuu HaJ MHOKECTBaMHU.

2. Cummerpuueckasi pa3HOCTh MHOXKeCcTBa. CBOMCTBA CUMMETPUUYECKON Pa3HOCTH.

3. Teopema o cBoiicTBax omneparuii 00beIUHEHUS U MePECeUeHUsI.

4. PaBeHCTBO MHOXeECTB. BkitoueHue, cTporoe BKIOUYEHHE.

5. Ilpuniun neorictBeHHOCTH. [IpMeHeHre npyuHIKMIIA IBOMCTBEHHOCTH K BKIFOUECHUIO.

6. TeopeMa 0 HEKOTOPBIX CHEIMAIBHBIX TOXKAECTBAX aJIreOpbl MHOXKECTB.

7. DKBHUBaJIEHTHOCTH MpeIOKeHHH. Teopema 00 SKBUBATEHTHOCTH HEKOTOPBIX YTBEPKICHUH.

8. MoIHOCTh MHOXKECTBA. 3a7ja4a O PAaBHOMOIIHOCTH HEKOTOPHIX CUETHBIX MHOXECTB.

9. MomHocTs OeckOHEYHBIX MHOXECTB. [Ipumep.

10. TeopeMa 0 cpaBHEHUU MOIIIHOCTEH.

11. OtHoueHus, nekapToBo npousseaenue. O6pas u npoodpas snemenrta. O6IacTh

OTIpeIeTICHUSI 1 MHOKECTBO 3HAYCHUN OTHOIICHUSI.

12. OTHOIIEHNE SKBUBAJICHTHOCTH.

13. Onepanuu Hax oTHOEeHUsIMU. CBOMCTBA ONEparvi.

14. CriocoObl 3aaHUS] OTHOIIIEHUH.

15. Kimaccel s3xkBuBasieHTHOCTH. CBOMCTBA.

16. ITpaBuno cymmel u npousBeaeHus. [lpumep.

17. TlepecTanoBKM O€3 MOBTOPEHUH.

18. Pa3memienus u3 N no K 6e3 noBropenuii. CBolicTBa. PekyppeHTHOE COOTHOILIEHHE.

19. Coueranus u3 N no K 6e3 noBropenuil. CpoiictBa. PekyppeHTHOE COOTHOILIEHHE.



20.
21.
22.
23.
24.
25.
26.
27.
. PexyppenTHsie nocnenosareiabHocTu. [Ipumep.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

28

41

46.
47.
48.

49.
50.
51.
52.

11

bunom HeroTona.

[TonmunomuaneHast hopmya.

Pa3menienus ¢ HOBTOPEHUSIMH.

CoueTanus ¢ TOBTOPEHUSIMU. PekyppeHTHOE COOTHOIICHHE.
IlepecTaHOBKH C TIOBTOPEHUSIMU.

®dopmya BKIIOUCHUN U UCKIIIOUeHU. ClencTBUs.
Pa3smenenue no syeiikamMm OJMHAKOBBIX OOBEKTOB.
Pazmerienue no siueiikamM pa3InyHbIX 0OBEKTOB.

PexyppentHsbie cooTHOowmeHus. [Ipumep.

JIBe JIeMMBI O peHICHUAX JTUHEUHBIX PEKYPPEHTHBIX COOTHOIIEHUI BTOPOT'O MOPSIKA.
IIpaBumno penieHus TMHEMHBIX PEKYPPEHTHBIX COOTHOLIEHUI BTOPOIO MOPSAKA.
MHoxecTBO OyieBbIX (PYHKIMI, €r0 MOIIHOCTb.

MHoxecTBO OyneBbIX (PYHKIHUI OT IBYX MEPEMEHHBIX.

Cy1iecTBeHHbIE U GUKTHBHbBIC NEPEMEHHBIE.

Crioco6s1 3a1anus OyneBbix QyHKImil. [Tpumepsr.

OCHOBHBIE TOXK/IECTBA BO MHOXKECTBE OyJIEBBIX (DYHKIIHIA.

CrneunanbHble TOXKAECTBA BO MHOYKECTBE OyseBbIX QyHKUMNA. [IpuHIINI 1BOWCTBEHHOCTH.
Teopema 0 ABOWCTBEHHOMN (PYHKIIUH.

Paznoxenne OyneBoit pyHkmmu o nepeMeHHbIM. CIIeICTBUS.

CH®. Teopema o npencraBienuu 0yneBoit pynkuuu B Buge CAHD.

. CKH®. Teopema o npencraBienuu 0yneBoil pynkuuu B Buge CKHO.
42.
43.
44.

45.

JIBa orpeneneHus MOTHBIX CUCTEM OyJIeBbIX (DYHKIIMA.
Teopema 0 IOTHOTE CUCTEMBI OYIIEeBBIX PYHKIHA. [IpUMeEphI MMOTHBIX CUCTEM.
DnemeHTapHble KOHbIOHKIMU, [IH®, Mmunumansusie [JHD.

JlonmycTumble KOHBIOHKIUH, CBOMCTBA MOKPBITHH. Teopema o npenctaBieHun 0yneBoi
¢byukuu B Buae JJHO.

Cokpamennas JIH®. Meroa KBaiina noctpoenust cokpaniennon [JH®D.

[Tonstue TynukoBoit JJTH®. Anroputm noctpoenus Bcex TynukoBbix JJHO.

OcHoBHbIe TIOHATHS TeopuH rpagos. lonoaHenue rpada. ITonusie rpadsl. Yucno pedep
nojHoro rpada. [pumep.

Matpuibl CMEKHOCTH U UHIUJAEHTHOCTH.

N3omopdHbIe rpadsm.

Heo6xonuMeble ycioBuUs MIIaHAPHOCTH.

Cas3nble rpadbl. [IBe TeOpeMbl 0 KOMIIOHEHTaX CBA3HOCTH.

9. OBPA3EIl MOAYJIBHOI'O KOHTPOJIA

roy BIO IOHEIIKUA HAIITMOHAJIbHBII YHUBEPCUTET»
@dakynbTeT  MaTeMaTHKH U MH()OPMAIIMOHHBIX TEXHOJIOTUI

Hanpasnenue noocomosxu:  01.03.01 Maremaruka

Ilpoghuny: o0mmit
IIpoepamma noocomosxu: OakanaBpuaT
Cemecmp 4

Yuebnas oucyuniuna JluckpeTHas mMaTeMaTHhKa
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MOAYJIbBHASA KOHTPOJIbHASI PABOTA
BAPHUAHT Nel
CniocoObI 3a/1aHNsT MHOKECTB.
. Mopnenb pa3nokeHus pa3HbIX IIAPOB M0 STYCHKaM.

N —

3. BBISICHUTB, KaKO€ COOTHOIIIEHHUE CYIIECTBYET MEXy MHOXKECTBaMU A \ (B uC ) u

(A\B)N(A\C), ecnu A, B, C nponsBonbHbIC MHOXKECTBA. BepHoe COOTHOMIECHHE
JI0Ka3aTh.

[(AuE)mAm(Eu(AmC))}mZ

4. YnopocTtuth

5. 3amaHo yHuBepcanmpHOe MHOXecTBO X , ero pasoumenme M wu otHomenme O ma X .
TpebyeTcss MOCTPOMTL SKBMBAJIEHTHOCTH L0 IO JAHHOMY pPa3OMEHHUIO M ; nocrpours

KoMno3uiuio O ¢ O

X ={1,2,3,4,5}, M ={{1,2,3}, {4,5}}, o ={(1.2), (3.4)}.
6. CKOJBKO Pa3HbIX YCTBIPCX3HAYHBIX YHCCII, ACJIAIIUXCA Ha 4 MOXXHO COCTaBUThL U3 LII/I(bp

1,2,3,4,5, ecu kaknas mudpa MOXKET BCTPEUATHCS B 3aIMCH YHCIIa HECKOJBKO pas?

7. CkoabkuMH criocobamu u3 uucen 3,4,...,12 MOKHO BBIOpATh 5 Tak, 4To ObI cpenu
BBIOpaHHBIX 5 OBIJIO MUHUMAIBHBIM, a 11 MakcuManbHbiM. PaccMoTpeTs 2 criocoba BeiOopa:
C TIOBTOPEHUEM H 0€3.

8. Pemmts PEeKyppeHTHOE COOTHONICHUE

f(n+3)+3f(n+2)+3f(n+1)+ f(n) =0,
f()=-3, f(2)=1, f(3)=3.

9. Bbynera ¢pyHkus 3agana GopMmyIion, 3a1aTh ee Tadbaumei f (xl,xz,x3) =X, +x, ) (x, +x;)

noctpouts CJIH®, CKH®, nonunom XKerankuna

YTBep)KI[eHO Ha 3aCCaaHuu Ka(berBI_TeOpI/II/I BepOHTHOCTCﬁ U MaTeMaTH4eCKOM CTaTUCTHKH,

npotokoa Ne 14 ot « 02 » 04 20_20 .
3am. 3aBeayroniero kageapou N.J1.ypxo
IIpenonasarens A.B.3onoras

Kpurepun oneHuBaHus MOAYJIbHOTO KOHTPOJIS

Homep 3a0anusn Konuuecmeo 6annos
1 10

10

10

10

10

10

10

10

(o<l RNl No | U, QN SNy UV Y [ \O)
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Bcezo 100

10. OBPA3EL DK3AMEHAIIMOHHOI'O BUJIETA
He npedycmompeno

11. OBPA3EILl TECTOBOI'O 3AJIAHUS
He npedycmompeno

12. KPUTEPUU OLIEHUBAHUA

ITo xypcy mpenmnomnaraercs MpoBeIEeHHUE MPOMEKYTOUHOM aTTecTaluu B BHIIE MOAYJIHHOTO
KOHTPOJIS U 3a4é€Ta. 3auéT BBICTABISAETCS MO pe3yJbTaTaM MOAYJIbHOTO KOHTPOJIS.

IIxana coomeemcmeusn 6an106 HaMMOHafleOﬁ uiKaie

Ouenka Ouenka no Ouenka 1o rocy1apcTBeHHoOM mKaJe Ouenka o
no mkajie | 100-6anabHoi (3x3ameH, n1ud depeHIIMPOBAHHBII 3a4eT) rocy/1apcTBeHHOM
ECTS mKaJje mKaJje (3a4er)
A 90-100 5 (OTAM4YHO) 3a4TCHO
B 80-89 4 (xopor1o) 3a4TEHO
C 75-79 4 (xopor1io) 3a4TCHO
D 70-74 3 (YIOBJIETBOPUTETHHO) 3a4TE€HO
E 60-69 3 (yIOBIETBOPUTEIHHO) 3a4TE€HO
FX 35-59 2 (Hey10BJIETBOPUTEIILHO) HE 3a4TEHO

C BO3MOHOCTBIO ITOBTOPHOM CHA4H
F 0-34 2 (Hey10BJIETBOPUTEIILHO) HE 3a4TEHO
C BO3MOXKHOCTBIO TIOBTOPHOM CITa4H P YCIOBUU
00s13aTeTbHOr0 Habopa JOMOIHUTENBHBIX OAJITIOB

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE YYEBHOI'O ITPOLECCA

JlekMoHHBIE W TPAKTUYECKUE 3aHATUS NPOBOAATCA B ayJUTOPUH, OCHAILEHHOW MEJIOM,
TPAINKOU U TOCKOM.

14. PEKOMEHJIOBAHHASA JIUTEPATYPA

Kou-Bo Hanuumne

Ne IK3eMILIAPOB | 3JIEKTPOHHOM

HaumenoBanue

n/n B On0/1MoTeke BEpCHUH B

JounHY IbC
Ocnognasa numepamypa
1. Kapnos, B. I'. MaTtemarnyeckas JJOTMKa U JUCKpETHas 85
MaTemartuka : [ Yde0.mocobue it yH-TOB IO
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cneunanbHoctu "[lpukiagnas marematuka'] / B. I
Kapnosg, B. A. MomeHnckuii. - MuHck :Bpimmin. mk.,

1977. - 256 c.
2. Mockunosa, I'. 1. JluckpeTHas MaTemMaTuKa:
Maremartuka A1 MEHeKepa B IpUMeEpax 1 4 i
ynpaxkaenusx / I'. 1. Mockunoga. - M. : Jloroc, 2000. -
240 c.
3. Hosukos, ®@. A. /luckpeTHas MmaTeMaThKa JJst
IPOTPAMMHUCTOB : Yueb.1mocodue A By30B 110 10 i
crenranbHOCTH "MHpOpMaTHKa 1 Beauci. TexHuka'" / d.
A. Hosukos. - CI16.u np. : [Tutep, 2002. - 301 c.
4. Slononckuii, C. B. BBenenue B AUCKPETHYIO MaTEMaTUKY
: [Yueb.mocobue asist By30B 10 CHIEIUATBLHOCTH 16 i
"IIpuknagnas maremaruka'] / C. B. SI6noHckuit. - 4-¢
nu3a. - M. : Bercm. k., 2003. - 384 c.
Jlonoanumensnasn numepamypa
5. I'aBpunos, I'. II. COopHuk 3amay 1O JUCKPETHOMH
MaTematuke : [Yueb.mocobue 1S BY30B IO 39 i

cnenuanbHOoCcTH "[pukn. marematuka'] / . I1. 'aBpuios,
A. A. Canoxenko. - M. : Hayka, 1977. - 368 c.

6. ['opbatoB, B. A. OcHOBBl IUCKpETHOW MaTeMaTHKU :
[Vueb.mocobue st By30B mo crenuanbHocTH "Tlpukt.
maremaTrka'] / B. A. 'opbatos. - M. :Beicu. mk., 1986. -
310,[1] c.

11 -

15. U HP®OPMAIUOHHBIE PECYPCbI

. www.donnu.ru — I'OY BIIO «/lonenkuii HAMOHAIBHBIN YHUBEPCUTET
. www.newlibrary.ru - HoBas 3JeKTpOHHas1 OUOINOTEKA;

. www.edu.ru — ¢eaepanbHbIii TOpTaI pOCCUHUCKOTO 00pa30BaHNs;

. www.mathnet.ru — o61epoccuiickuii MaTeMaTHYeCKHi mopTai;

. www.elibrary.ru — HayyHas 3J€KTpOHHast OMOINOTEKa;

. www.nehudlit.ru - anekTpoHHas OubaMOTEKa y4eOHBIX MaTEpPUAIOB

AN N AW —

16. IIPOI'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xopniopatusnas muniensust JOHHY Ne 46484614);

2. Microsoft Office (kopnoparusHas nuuensus JJOHHY nuuenzus Ne 46472919);

3. Microsoft Visual Studio (unen3us nporpammel Dream Spark /17151 BICIINX y4eOHBIX 3aBEICHUN);
4. JIuuensun GPL, Apache, BSD nis cBo6oanoro nporpammuaoro obecneuenusi: Free Lab, Scilab, R
Studio, Python, Eclipse, Free Pascal, Tries Mode, Prolog, AutuBupyc Kacnepckoro, Linux Fedora,
Libre Office, Adobe Acrobat Reader, xPDF, Blender, KOMITAC-3D LT, Paint. NET, Gimp.

Pabouas mporpamMMa paccMOTpeHa U IepeyTBEepKICHA Ha 3aceTaHuH KadeIpbl ¢ HK3MEHESHUSIMU
(6e3 u3menenwmii) Ha 20 roJI.

ITporoxom Ne OT « » 20 I.
3aBenyromuit kadeapoit



http://www.donnu.ru/

