AHHOTAINUA AUCHUIIJIIMHBI (MOAY JIS)
b1.0.20 «/IluckperHasi MaTeMaTHuKAa»
HanpaBJ/ieHUe MOAr0TOBKHU 0aKkajaBpuara
09.03.02 UndopMaumoHHbIE CHCTEMbI U TEXHOJIOTUH

l'lpO(l)H.]'Ib «TexHosoruu HCKYCCTBCHHOT'0 MHTEC/IVICKTA U aHAJIN3a JaHHBIX).

[lenpro ocBOCHMS AUCHUIUIMHBI «MaTeMaTuyeckasi JOTuKa M JUCKpPETHas
MaTeMaTHhKay sBJsieTcs: (POPMHUPOBAHHUE Y CTYIEHTOB MPO(HECCHOHATBHBIX KOM-
METeHIINH, CBSI3aHHBIX CO CIIO-

COOHOCTBIO K HCIOJBb30BAHUIO OCHOBHBIX 3aKOHOB MAaTE€MaTH4EeCKON JIOTUKU B
npodeccuoHan- HOM NEeATeIbHOCTH U MPUMEHEHHIO METOJI0OB MaTeMaTH4ecKOoro
anmnapara JUCKpEeTHOM MaTeMa- TUKH JUIsl pelIeHUs 3a/1a4 IPeAMETHOM 001acTH.
3ara4amMy JUCLUIUIMHBI SBJISIOTCS:
- O3HAKOMJIEHHUE CTYJCHTOB C TAKUMH (PYHJIaMEHTAJIbHBIMU OHATUAMH,
KaK JIorHuecKas popmyiia, peanKaT, MHOXKECTBO, TIOJTHOTA, 3aMKHY-
TOCTb, aITOPUTM;

- U3y4YEHHUE IOAXO0JI0B K OMHCAHUIO MHOXKECTB M OIEpaluil HaJ HUMH, a
TaK)X€ 3alMCH MATEMaTUYECKUX YTBEPKACHUN C IOMOIIbIO (GOpMYyJI JIO-
I'MKH [IPEIUKATOB;

- IPUMEHEHHE METO/I0B MaTeMaTUYEeCKOM JIOTUKHA Y TEOPUH MHOKECTB JIs

peleHus 3a- 1a4 NepeyrcaIuTeIbHOH KOMOMHATOPUKY U Teopuu rpados;

- 00y4eHHUs1 METO/1aM CpaBHEHMSI U KIacCU(UKAILIMK MAaCCOBBIX MpoOIeM U

QITOPUTMOB HX CIIOKHOCTH.

B pesynbraTe n3yueHHs TUCHUIUIMHBI «MaremaTtuyeckas JIOTUKa U JIHUC-
KpeTHasi MaTeMa- THKa» 00ydJarolyecs Ha OCHOBE NMPUOOPETEHHBIX 3HaHUH, yMme-
HUN ¥ HaBBIKOB JOCTUTAIOT OCBO- €HUS KOMIIETEHIIMH Ha OIpEe/eIeHHOM YpPOBHE
ux (popmupoBaHus.

MecTo yuyeOHOl AMCHUILVIMHBI B CTPYKTYpe OCHOBHOI1 npodeccHoHaNbHON 00pa3oBaTeIbHOM Npo-
rpaMMmbl
JlucuumiuuHa sBIsSETCS OAHOW M3 OCHOBHBIX JUCIUIUIMH 0a30Boil (oOmiemnpodec-

CHOHAJIbHOW) YacTH NpOo¢eCcCCHOHATIBHOIO IMKJIA Y4eOHOro IUlaHa MOATOTOBKU Oaka-
naBpa 1o HampasiaeHHo noaArotoBku 09.03.02 MudopmanuoHHbie cCHCTEMbI U TeX-
HOJIOTMH NPOPub «TeXHOJOrMM HMCKYCCTBEHHOI0 MHTE/JIEKTA M aHAJIU3a [JaH-
HBIX».

Jucnunnmna «MaremaTtnyeckasi JIOTUKa M JUCKPETHAas MaTeMaTHKa» SIBISIETCS
JIOTUYECKUM TPOJIOJDKEHUEM Kypca MaTeMaTHYecKOro aHalu3a U JAEWCTBUTEIHHOTO
aHanmu3a. [y ee nzyueHus: HeoOXOAMMBI 0a30BbIE 3HAHUS IIKOJIBHOTO Kypca Marema-
TUKM U MaTeMaTH4YeCKOHN JIOTMKH. JlaHHAs QUCHMIUIMHA SIBISIETCSA MPENLIECTBYIOLIEH
JUIS M3y4YEeHHUs CIEAYIOMMX TUCIMIUINH: «Teopus rpadoB u npeaukarony, «lIporpam-
MHUPOBAHHUEY.




3. Pe3yJ’IbTaTbl OCBOCHHUA NUCHHUILIMHDBI (MO)Iy.]'[ﬂ) MarteMaTHueckasi JJOTUKa U AUCKPETHasA

MaTeMaTHuKa

[Ipouecc n3ydeHus: JUCHMILIMHBI HaMpaBieH Ha (OPMUPOBAHUE FITEMEHTOB CIEAYIOUIUX KOMIIe-
teHuuit B coorBercTBUM ¢ PI'OC BO 1o nanHoOMy HanpaBlIeHUIO:

Tabmuma 1
HWuaukaro B pesynpTare ocBoe-
Kox xomme- HaumenoBanue P pesy
JOCTHOKCHHS] KOMIIETEHIIMA | HUS TUCHUTLIAHBI 00Y-
TEHIUHA KOMIIETEHIINHU N )
YAFOIIUICS J0JIKEH
Cnoco6en ynpapnars cso- | YK-6.1. 3HaTh: OCHOBHEIC
VK-6 WM BPEMEHEM, BBICTpAU- 3HATh: OCHOBHBIE IIPpUEMBI MIPUEMBbI 3(1)(1)CKTI/IBHO-
BaTh U peaJIu30BbIBATh 3G PEKTUBHOTO YIIpaBJICHUS ro yIpaBJIeHHsCOO-
TPACKTOPHUIO CaMOpa3BU- COOCTBEHHBIM BPCMCHCEM; CTBCHHBLIM BPEMCHEM,
THS Ha OCHOBE MPUHIUIIOB | OCHOBHBIC MCTOAWKH OCHOBHBIE METOJIUKH
00pa3zoBaHus B TEUCHHUE CaMOKOHTPOJIA, CaMO- CaMOKOHTPOJIS, CaMo-
BCeH KU3HU pa3sBUTHUAN caMO00pa- Pa3BUTHUSAH caMOOOpa-
30BaHMA Ha NIPOTAKE- 30BaHU HAa IPOTSIKE-
HUM BCEH JKHU3HH. HUM BCel KU3HU.
VK-6.2. YMmers: 20 heKTHBHO
YMers: 3(Q(EKTUBHO IUIAHH- | IIAHUPOBATH U KOH-
poBaTh U  KOHTPOJIUPOBATH | TPOJIUPOBATH COO-
CcOOCTBEHHOE BpPEMs; HCHOJb- | CTBEHHOC BPEMA; MC-
30BaTh METOMABI caMoperyis- | [T0Ib30BaThE METOIBI
MU, CAMOPA3BUTHUS U CaMO- caMOperyJiiiu, caMo-
pa3BUTHS U CaMOOOY-
o0OyueHusl. N
VK-6.3. )
Baagern: MmeTogamu
Bnanets: Merogamu ympas-
yIpaBiieHus coo-
JIEHUS] COOCTBEHHBIM Bpe-
CTBEHHBIM BPEMEHEM;
MEHEM; TEXHOJIOTUSIMH TIPH-
TEXHOJIOTUSIMU TIPUOO-
00peTeHusl, UCIIOJIb30BAHUS
peTeHus, UCTI0Ih30Ba-
1 OOHOBJIEHHUS COLIMOKYJIb-
HHSA U OOHOBJIEHHUS CO-
TYPHBIX U TIPOdeCCHOHATb-
o N UOKYJIBTYPHBIX U
HBIX 3HAHUH, YMEHUH U
npodeccroHanbHbBIX
HaBBIKOB, METOJJUKAMU Ca- . N
3HaHUH, YMEHUH U
MOpPa3BUTHSI KCaM0o00pa3o-
. HaBBIKOB, METOAUKAMU
BaHMA B TEUCHHE BCEH JKH3-
- cCaMOpa3BUTHUS HUCAMO-
’ o0Opa3oBaHMs B Teue-
HHUE BCEH KU3HM.
Cnioco0OeH nTpuMeHSTh OIIK-1.1. 3narp: OOmue xapak-
OIllK-1 €CTECTBEHHOHAYYHbIE U 3HaTh: OCHOBBI MATEMATHKH, | TEPUCTHKH IPOLIECCOB
oOIIeMHKeHEepHBIE 3HA- (Gusvkn,  BBMUCIUTENBHOH | cGopa, mepenauu u

HUs, METOABI MaTEMAaTU-
YeCKOTr0 aHaIn3a U MOJIe-
JIMPOBAHMU, TEOPETUYE-
CKOT'O M 9KCTIEPHMEHTAIIb-
HOT'O MCCIIC/IOBAHUS B
npodeccuoHaILHOM J1es-
TEILHOCTH

TEXHUKU U NPOrpaMMHpOBa-
HUSL

OIIK-1.2.

YMeTh: pemars CcTaHAApT-
Hble TIpodecCHOHaIbHbIE 3a-
a4l C TNPUMEHEHUEM ecTe-
CTBEHHO Hay4yHbIX M 00-
IIEUHKEHEPHBIX 3HAHWH,
METOJI0OB MaTE€MaTU4YECKOrO
aHaJIM3a UMOJEIUPOBAHMSL.

OIIK-1.3.

o0paboTku nHpopma-
[IMHU; COBPEMEHHOE
COCTOSTHHE U T€HJICH-
UM Pa3BUTHUS TEXHU-
YEeCKUX U IIPOrpaMM-
HBIX CPEJICTB aBTOMa-
THU3allUU U KOMIIBKOTC-
pu3anuu B 00J1acTi
yIpaBJICHUS Kadye-
CTBOM

YmMmerhb: IlonnMats u
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HNmerp HaBbIKH: TEOpeTHYE-
CKOTO U 3KCIIEPUMEHTAIbHO-
r0 WCCIIEJIOBaHUS OOBEKTOB
npodeccuoHaTbHON
JeSITeIbHOCTH.

pemath npodeccuo-
HaJILHBIE 3a7a41 B 00-
JIACTH YIIPABJICHUS
Hay4HO-
HCCIICIOBATEILCKON U
IIPOM3BOICTBEHHOU
JIESITECIABHOCTU B COOT-
BETCTBHUH C Ipodriem
IMOJITOTOBKH
Baagers: Metomamu
pemrenus nmpodeccu-
OHAJIBHBIX 3a/1a4 C
IPUMCHCHUEM HH-
(hOopMaIMOHHBIX TEX-
HOJIOTHI M COOII0Ie-
HUEM TpeOOBaHUM
0e30macHOCTH

4. CTPYKTYpa M cojiep:KaHue TUCHUIIHHBI (MOayJis1) «MaTeMaTu4yecKasi JIOTUKA U JUCKPeTHas

MaTeMaTHKa»
4.1. CTpyKTypa AUCHUILIMHBI (MOXYJIA)

OO61mas TpyA0eMKOCTh AUCHHUILIMHBI COCTaBIsAET 4 3a4eTHhIE eMuHUIbI, 144 yaca

Tabnura 2

Buj yueOHoii padoThl

Bcero

[opsiakoBbIi
HOMeEp ceMecTpa

1

OO6mmas TpyA0eMKOCTh AUCHIHUIIINHBI BCETO (B 3.€.),
B TOM YHCJIC:

4 3.e.

4 3.e.

KypcoBoii npoekt (pabota)

HE IPEAYCMOTPEHO

AyaUTOpHBIE 3aHATHS BCETO

68 68

(B akaj. yacax):

Jlexum 36 36

IIpakTHueckue 3aHsTHsI, CEMUHAPbI 32 32

JlaGopatopHble paboThI - -
CamocTosTenpHas paboTta 49 49
KonTpons 27 27
dopma KOHTPOJIS 9K3aMeH | 9K3aMeH
OO01mast TpyA0eMKOCTh IUCHIUIUINHGI (B akaja.9acax)| 144 144

COJAEPKAHUE JUCHUIIJIMHBI (MOAYJISA), CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3AEJIAM) C YKA3AHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA AKAJE-

MUYECKHNX YACOB U BUJOB YUYEBHBIX 3AHATUI

4.2 TeMaTU4eCKUi MJIAH U3YYeHHUS THCIUTLTHHBI (MOTYJIs1)

Tabnuua 3

TemaTuyeckuii MIaH ¢ yKa3aHUEM BBIJICTICHHBIX aKaJeMUYECKUX YaCOB Ha OCBOCHUE KaXJ0T0
U3 pa3lielioB U MPOBEACHNUE MPOMEKYTOUHON aTTeCTalllu
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Ounas (yac) OuHo-3a04Has 3aouHas (4ac)
(gac)
4 | ¢ 4§ 4 ¢ 4
HaumeHoBaHue pa3ieioB = 5 2 8 5 Z 9 5
(&) (&)
Ne | (Bkiouas mpomexyTou- - % E - % 5 E - % 5 E
= o 2| E S| | E o @
HYIO aTTECTAIHIO) a% S g 5 5 % g <= 5 % g £ g
58| 2| o R|8|l o & S @ 8 8 & 9 &
Sl g & B Sl F g 5 Slog g §
=] I = 5 o 3 =| o 3
= = = It O
%z = gl R = 2 & =
< Z < S| = < S| = <
Qo @) ot @) o @)
= = =
Pazgen 1. A3wIk, jJOruKa
1 1 ’ 6|6 9 |21
Y MUCUYUCIICHUE TIPEIUNKATOB.
Paznen 2. Teopus MHoO-
2 o p 6 | 4 8 | 18
KECTB
Pa3nea 3. OrHomenns
3 A ’ 6|6 8 |20
byHKIMN
4 | Pa3nen 4. TeopusrpadpoB | 6 | 6 8| 20
5 | Pa3gen 5. KomOunaropuka| 6 | 4 8| 18
6 | Pa3men 6. byneBa anrebpa | 6 | 6 8|20
7 | IlogrotoBka K MpPOMEXKY-
TOYHOM aTTeCTaInu, KOH-
CyJbTallMK TIepe]] mpoMe-
JKYTOYHOM aTrTecTauuel u
claya  IPOMEXYTOYHOM
aTTecTarun
HToro yacos 36 (32| 27 |49 |144
4.3 TeopeTuueckuii Kypc
Tabnuma 4

OcHOBHBIE BOITPOCKHI, OCBCUIACMEBIC Ha JICKIUAX

Pa3nen, rema yueOHON AUCHUIUIMHBI, COEpXaHUe TEMbI

Pa3znen 1. SI3bIk, JOrHMKa U HCYMCIIEHHE MPETUKATOB

1.1 Beenenue, 0CHOBbI (DOPMAJIbHBIX SI3BIKOB.

MecTo AUCKpPETHON MaTeMaTHKH B CUCTEME MaTeMaTH4ecKoro odpaszoBaHus. JuckperHas ma-
TeMaTUKa U KOMITbIOTepHble HaykH. OCHOBBI (POPMANIbHBIX S3BIKOB. AJ(paBUT, CIIOBA, BhIpaXKe-
HUS, peiokeHust. OcOOEHHOCTH JIOTHYECKUX SI3bIKOB.

1.2 SI3pIK UCUUCIIEHNUSI BBICKA3bIBAHUI

Anrebpa noruku. OyHkiuu anredpsl goruku. Tadnuusl nctuHHOCTU. PopMmysbl. Mcuncnenue
BbIcka3biBaHUil. Ormpenenenue s3pika popmyn. Murepnperauus. Mcrunnocts. TaBToMmorum.
Boeimmonnumseie popmyinsl. Moaenu.

1.3. SI3bIK ucUMCIIEeHUs IPETUKATOB
[Ipenmernas oOnacte. IlpenMeTHble KOHCTaHTBI, N€peMEHHbIE, (YHKIHOHAJIbHbIE KOH-
CTaHTBbI, IPEAUKATHbIE KOHCTAHThI, BMECTUMOCTH (YHCIIO apIyMEHTOB, Pa3MEPHOCTB ).




Hedopmanbubie nmonstus GyHknuu u otHomeHus. [lonstue naTepnperanuu. [ToHsTHe HCTHH-
HOCTH (DOPMYITBI Ha 3aIaHHON UHTEPIIPETAIINH.

1.4. Jlornueckuii BLIBOO

OO611ee MOHATHE JIOTHYECKOTO BBIBOJA M BBIBOAMMON (10KazyeMoi) dhopmyssl. CTpyKTypa Jio-
THYECKOTO BBIBOJIA B €CTECTBEHHOM (hopme 3amucu. CucTeMbl akCMOM M TIpaBuia BbiBoja. [Ipa-
BHJIA BBIBOJIA UCUYHMCIICHUS BHICKA3bIBAaHUH JIJIS1 €CTECTBEHHOUW (DOPMBI 3arucHy.

1.5. Akcnomaruka (popManabHBIX IPEIMETHBIX TEOPUI

V3K0e ucYHCIIeHHE MPEIUKATOB C PaBEeHCTBOM. JIOTMKO-TIPEIMETHBIE TEOPUH C PABEHCTBOM.

AKCHOMBI ¥ CXEMBl aKCMOM paBeHCTBA. [IpuMepsl U MCTHOIB30BAaHUE aKCHOM apu(DMETUKH U

JIPYTUX MaTeMaTHYECKUX TEOPUi

Pa3nen 2. Teopusi MHOKeCTB.

2.1. SI3bIK TEOpUU MHOKECTB.

[TonsTue kiacca aOCTPAaKTHBIX MHOXKECTB KaK IPeIMETHOM 00JacTH Teopun MHOXeCTB. KoH-
CTaHTHI, IPEAUKATHI U GYHKIIMH TEOPUU MHOKECTB

2.2. HauBHas Teopus MHOKECTB M €€ MapagOKChl

O06o3HaueHNEe MHOKECTBA JIEMEHTOB, 00JIaA0IINX 3aJaHHBIMH cBoiicTBamHu. [lapanokc Pacce-
Ja ¥ Ipyrue aHaJIOTHYHBIE mapanokchl. CriocoObl n30aBiieHus OT nmapagokcoB. OrpaHMYeHHS HA
ONEPALIUIO BbIICICHHUS.

2.3. AKCMOMBI TEOPUU MHOXKECTB

AKcHroMa PKCTEHCMOHAIBbHOCTU. AKCHOMa MyCTOTO MHOXECTBA. AKCHOMa mapbl. AKCHOMa 00b-
enuHeHus (U ee BUJIbI). Bujbl akcnoMbl O€CKOHEUHOCTH. AKCHOMA BBIICIICHUS U €€ BUJIBI.

Pa3znen 3. OtHoHeHusi, QyHKIHHN

3.1. OTHOUIEHUS U PYHKIIMH B TEOPHUH MHOKECTB.

YnopsanoueHnnas napa. JlekapTtoBsl npousBeaeHus. JlekaproBa cTeneHb. bUHaApHOE OTHOIICHHE.
OHO3HAYHOCTH OTHOIICHHUS.

3.2. @yHKIMH.

ObpatHoe oTHomieHUe. B3anMHO-01HO3HaUHOE COOTBETCTBHE. CyNMeprno3ulys U UTepauus OT-
HomeHu#. [loHsATHE WHBEKIMHU, CIOPbEKIHNH, U Ouekuuu. OOMacTh OmpeeNeHus, MHOXKECTBO,
3HA4YCHMI.

3.3. YnopsaoueHus

Crporue u Hectporue nopsaku. CoiicTBa nopsaaKoB. JIMHEHbIe TOpSAKU. MaKcUManbHBIA U
MUHHUMAaJIbHBIA, HAUMEHBIITUN 1 HauOobmui 35eMenThl. [lomubie mopsiaku. [pennopsiaku. Ko-
HEYHBIE MTOJIHbIE TTOPSIIKH.

3.4. DKBUBAJIEHTHOCTHU U pa30ueHUs

CBoiicTBa OTHOIIEHUN SKBUBAJECHTHOCTH. Kiacchl CMEKHOCTHM OTHOIICHHM, KJIACCHI DKBHBA-
JIEHTHOCTH, (hakTopu3aius, (HakTop-MHOKECTBO, Pa30MEHNE HA KIACChl DKBUBAICHTHOCTHU. [IpH-
Mepbl OTHOIIEHUH SKBUBAICHTHOCTH U pa3OMEHUIl Ha KJacchl SKBUBAIEHTHOCTH. BoccTaHoBe-
HUE€ OTHOIICHUS SKBUBAJICHTHOCTH 10 Pa30MEHUIO Ha KJIACChl SKBUBAJIEHTHOCTH.

Paznen 4. Teopus rpados

4.1. OcHOBHI TeOpuH rpadon

OcHoOBHBIE TOHATHS W 3amadud Teopur rpadoB. Tumbsl rpadoB, crmocoObl 3amaHusi rpados.
N3omopdusm rpados. Cesznocts. [InanaprHocts. Kputepuu mianapHoCTH.

4.2. JlepeBbs

Bunpl u cBoiicTBa AepeBbeB. ANTOPUTMBI 00X0/1a BepIiuH rpada. Anroput™ pazdueHus rpadal
Ha noarpadbl 33JaHHOTO THIIA.

Pa3znen 5. KomOunaropuka

5.1. OcHOBBI KOMOMHATOPHUKH

[lepecTaHOBKH, pa3MELICHHs, COUETaHUS, COUETAHUS C MOBTOPEHUSMH, Pa3OUEHUS, MOKPHITHS.
PexyppenTtHbie cooTHOmeHus. [lonsaTue o mpousBoasamux ¢pyHkiusax. bunom HeroToHa.

5.2. Ilepeuncienue JUCKPETHBIX OOBEKTOB

ANTOpUTMBI TeHEpUPOBAHHSI KOMOMHATOPHBIX OOBEKTOB: MEPECTAHOBOK, pa3MeIIeHHH, coueTa-
HHI, COYETaHHI C TOBTOPEHUSIMH, TOKPBITHH.

Pa3nen 6. ByJeBa aareopa




6.1. ITocTpoeHue TOrHuecKux yHKIHIA.

JIN3BbIOHKTUBHBIE HOpMaJIbHbIE (opMbL. CXeMbl U3 (HYHKIIMOHAIBHBIX 3JIeMeHTOB. Peanmn3anus
¢bynkuuii popmynamu, S3KBUBAIEHTHOCTH (hopmyi. CBoicTBa 3neMeHTapHbIX QyHKIHi. Pa3io-
XKeHue (QYHKIMNA anreOpbl JIOTUKU 10 nepeMeHHbIM. CoBepllieHHas: JU3bIOHKTUBHAS HOPMasib-
Has Gopma.

6.2. Koapl ms cxartust nadopmanuu. Kosl NOBBIIIIEHHON HAJEKHOCTHU MEepeIadll U XpaHSHUS
nHhopmanuu. Koapl 15 3ammtel uHGopmanmu

[Ipo6nemaruka Teopun KoaupoBanus. AndasutHoe koaupoBaHue. Kpurepun 01HO3HAYHOCTH
nekonupoBanus. [lomexoycroitunBoe koaupoBanue. Koapl XemmuHra. Meroasl cxaTusi WH-
dbopMaIuu ¢ MOMOIIbI0 KoaupoBaHus. Koabl ¢ MUHUMAIBHON H30BITOUYHOCTHIO. [IpuMmeHeHme
KOJMpoBaHus s 3auuthl nHdopmanuu. Kpuntorpadus

Pa3paborumk: crapmmii npenoaaBatenb Kadeapbl «MCuT» MapxueBa Ailimer Xamxuoe






