BEJJOPYCCKHM TOCYJIAPCTBEHHBI YHUBEPCUTET

Perncnﬁauuonnmn Ne VI —-10231/yu.

,Hucrcpemnaﬁ MamemMamuxa u mMmamemamudecKkad 102uKa

VYuebnas nporpamma y4pesJeHHs BbICIIero o6pa3oBaHus
o y4eOHOH JHCHHIJIHHE AJIS CNEeNHAJTbHOCTH:

1-31 03 03 IlpukaagHas MaTeMaTHKA (110 HANPABJIEHUAM)
HalpasJIeHHe CIEIHAIbHOCTH
1-31 03 03-01 IIpuknaanas MaTeMaTHKa (Hay4HO-TIPOM3BOJICTBEHHAS IESATEIBHOCTH)

1-31 03 04 UndopmaTuka
1-31 03 05 AkTyapHas MaTeMaTHKA

1-31 03 06 DxoHOMHYecKas KHOepHeTHKA (110 HATIPABJICHHAM)
HalnpaB/IeHHE CIEIHAIbHOCTH
1-31 03 06-01 DxoHOMHUECKass KHOepHETHKA (MaTEMaTHYECKUE METOIBI H
KOMITBIOTEPHOE MOJIEIMPOBAHUE B 3KOHOMMKE)

1-31 03 07 Ipuxaaauas aHGOPMATHKA (1NI0 HANPABJICHHAM)
HalpaBlIeHHE CIELMAIBHOCTH
1-31 03 07-01 ITpuxnagHas uHGOpMaTHKa (TPOrpaMMHOE 00ECTICYEHHE KOMITBIOTEPHBIX
CHCTEM)

1-98 01 01 KomnbloTepHas 6e30nacHOCTD (110 HANPaBJIEHHSIM)
HalpaBJIeHHE CIELHAIbHOCTH
1-98 01 01-01 KommsroTepHas 6€30MacHOCTh (MaTEMaTHISCKUAE METO/IBI ¥ IIPOrPAMMHEIE
CHCTEMBI)

2021 r.



Yue6Has nporpaMMa COCTaBIEHa Ha OCHOBE THIIOBEIX y4eOHBIX Tu1aHoB NeG 31-1-
026/mp-trn ot 30.06.2021, NeG 31-1-029/mp-Tem ot 30.06.2021, NeG 31-1-027/mp-Tun
or 30.06.2021, NeG 31-1-028/mp-tun ot 30.06.2021, NeG 31-1-030/mip-tn  oT
01.07.2021, NeP 98-1-003/mp-tumx ot 02.07.2021, y4eOHBIX mnanoB NeG 31-1-030/yu.
ot 30.06.2021, NeG 31-1-022/yu.un. ot 23.07.2021, NeG 31-1-031/y4. ot 30.06.2021,
NeG 31-1-02V/yw.mn. ot 23.07.2021, NeG 31-1-032/yu. or 30.06.2021, NeG 31-1-
033/y4. or 30.06.2021, NeG 31-1-034/yu. ot 23.07.2021, NeG 31-1-023/yu.un. ot
09.08.2021, NeP 98-1-005/yu. ot 23.07.2021, NeP 98-1-024/y4.un. or 09.08.2021.

COCTABHTEJIN:

IO OpuoBny — 3aBepyrommii Kaeapoil OGHOMETMIMHCKONH WHH(OPMATHKH
(akyneTeTa NpPHKTAZHOH MaTeMaTHKM d  HH(OPMATHKH benopycckoro
roCy/JapCTBEHHOTO YHMBEPCHTETa, KAHAMJAT (PH3MKO-MaTeMaTHYeCKHX HAYK,
JOLIEHT;

A.M. BacuabkoB - jomeHT Kadenpsl GHOMeTHUMHCKONM HMH(OPMATHKH
(akynsTeTa NpPUKIAIHOH MaTeMaTHKM M HMHQOPMAartHKH bBemopycckoro
rocyJapCTBEHHOTO YHHWBEpPCUTETa, KAHAMAAT (UIMKO-MaTEMaTHYECKHX HAyK,
JOLEHT;

I'.IL. BoruxoBa — cTapiumii npenofaBarens kadeapbl JUCKPETHOM MaTeMaTHKH U
aIrOpUTMHKM  (akylpTeTa TNPHKIAJHOM MaTeMaTHKM W HMH(GOPMATHKH
benopycckoro rocyAapcTBEHHOTO YHHBEPCHTETA,

O.A. dyruHoB — foneHT KadeOphl NUCKPETHOM MaTEMATHKH U AIITOPUTMHAKH

dakyneTeTa NpUKIagHOM MaTeMaTHKM K uHboOpMaTtHKH  Bemopycckoro
TOCYAapCTBEHHOIO YHHBEPCHUTETa, KAaHAMAAT (PU3HKO-MaTeMaTHIECKUX HAYK.

PEIIEH3EHTDI:

M.5l. KoBajdeB — 3aMecTHTeNb TI'€HEPAIBHOIO JHPEKTOpa [0 HayKe
I'ocymapcTBeHHOTO HaydHOro y4upexaeHHs «OO0BeIHHEHHBIH MHCTHTYT IMpobliem
nHdopmatukn» HaimuoHaneno# akagemuu Hayk bemapycu, AokTOop (H3HKO-
MaTeMaTHYECKHX Hayk, npodeccop;

B.1. BeHeIHKTOBHY — BeAyLIMii Hay4HBIH COTPYAHHK OTAENTa KOMOMHATOPHBIX
Mozeneil ¥ anropuTMoB MHcTHTyTa MaTemMaThku HannoHanbHOH akaJeMHH HayK
BenapycH, kaHIuaaT GUIMKO-MaTeMaTHIeCKHX HAyK, IOLEHT.

PEKOMEHIOBAHA K YTBEPKAEHHIO:

Kadeapoii THCKpETHOH MaTeMaTHKH ¥ anrOpHTMHKH
(mpotokon Ne 23 ot 24.06.2021 r.);

Hayuro-meroaudeckiam CosetoM BI'Y
(npotokon Ne 9 ot 09.08.2021 r.)

oy < = B.M. Kotos

3aBenyroumi kadenpon L




NNOACHUTEJIBHASA 3AIIMCKA

Hean v 3a1aun y4eOHOH TUCHUNJINHbBI

OcHoBHOM crielUKON TUCKPETHON MaTeMaTUKU U MAaTEMATUYECKOU JIOTUKH
SBJIIETCSI MX QJITOPUTMHUYECKAass OCHOBA M JIEMOHCTpAIMs HCIOJIb30BAHUS
JUCKPETHOCTH B COBPEMEHHOW Hayke. YueOHas AucCHUIUIMHA «JlUCKpeTHas
MaTeMaThKa ¥ MaTeMaTW4ecKas JIOTHKa» SBJSETCS HE TOJbKO (yHIaMEHTOM
MaTeMaTUYeCKOW KHOCPHETHKH, HO U BaXXKHBIM 3BEHOM MAaTEMaTHYECKOTO
oOpa3oBaHUsS I CICNHAIMCTOB B O0JacTH TPHUKIAAHOW MATEMAaTHKUd U
nHpopmaTuku. JIMCIMIUIMHA 3HAKOMHUT CTYJACHTOB C TaKUMH JUCKPETHBIMU
00BEKTaMH, KaK MHOKECTBAa, KOMOMHATOpHbIE KOH(HUrypauuu, rpadbl, OyIeBbI
GyHKIIUHA, TPAMMAaTHKH, KOHEUYHBIE aBTOMATHI M aJITOPUTMBI. YKa3aHHBIE OOBEKTHI
OTPENEISIIOT ~ OCHOBY  IMEPEUYUCIUTEIIbHOW  KOMOWHATOPHWKH,  JUCKPETHOU
ONTUMM3ALMU, KPUNITOTpauu, TEOPUN AITOPUTMOB M SIBISIOTCS OA30BBIMH JJIS
MHOTHX TMpUKIAAHBIX obnactedd. [Iporpecc B WX U3YYEHUM CaMbIM
HEIMOCPEICTBEHHBIM 00pa30M BIIMSAET HAa COCTOSIHUE U pa3BUTHE MH(GOPMAIIMOHHBIX
TEXHOJIOTUH.

Heas npenogaBaHus NUCHUILUIMHBI COCTOUT B WM3YyYEHHE METOJOB PEIICHHS
JIOTUYECKUX M KOMOMHATOpPHBIX 3amad. OOpaszoBarenbHas I1€b: IOJyYECHHE
OyayluMHu  cHenuaguctamMd  0a30BOro  MaTeMaTH4ecKoro  oOpa3oBaHWs,
HEOOXOJIMMOr0 MM B JaJbHEWINIEM JIJIsi yCHemHON paboThl. Pa3BuBaroimias 1eib:
dbopMUpOBaHUE Yy CTYJEHTOB COBPEMEHHOTO MAaTEMaTHYECKOr0 Kpyrosopa,
OBJIaJICHUE HABBIKAMU aJITOPUTMHYECKOTO U JIOTUUECKOTO MBIITUICHUSI.

[Ipy wu3nOXKEeHUM Marepuana Y4yeOHOW JAMCHMIUIMHBI —LEJIECO00pa3Ho
aKIICHTUPOBATh BHHUMAaHUE Ha MPUHIUIAX JIOTMYECKUX TMOCTPOSHUM, crocodax
OMHUCAaHUS MHOXECTB C TOMOINBI MPEAUKATUBHBIX (OpPMYJ, a Takke Ha
(h()EKTUBHOCTH TPUMEHEHHUs armapaTa MaTeMaTHYeCKOW JIOTUKA W TEOPHH
MHOYKECTB JIJIs pelieHUs 3a7a4 KOMOMHATOPUKH B T€OpUHU IrpadoB.

3ajaum yueOHOM QM CIUIIMHBI:

1. O3HakoMJeHHUE CTYJIEHTOB C TAKUMH (PYHIAMEHTATLHBIMU TTOHITUSIMHU
KaK BbICKa3bIBaHUE, MPEANKAT, MHOXECTBO, MOJHOTA, 3aMKHYTOCTh, AJITOPUTM U
Ap.

2. OOyyeHue MNPaBUIBHON 3alMCH MAaTEMAaTUYECKHX YTBEPKIACHHUM C
MOMOIIIBIO JIOTHYECKUX U TEOPETUKO-MHOKECTBEHHBIX KOHCTPYKIIUM.

3. TlpumeHeHME METOJOB MaTEeMaTHYECCKOW JIOTUKH U TEOPUHA MHOKECTB
JUISL peIIeHUs 3a/1a4 NMePeUrCIUTeIbHOM KOMOMHATOPUKU U TEOPUU TPadoB.

4, OOydyeHue MeETOJaM CpaBHEHUS M KJIAacCU(PUKAIMA MaCCOBBIX
po0JieM U AJITOPUTMOB TIO X CIIOKHOCTH.

MecTo y4uyeOHOW AUCHMILUIMHBI B CHCTEME TMOJATOTOBKHM CHEIUATIUCTA C
BBICIITIM 00pa30BaHUEM.

VYyebnas mucumminHa «JluckpeTHas MareMaThka W MaTeMaTHdecKas
jorukay crnerumanbHocT 1-31 03 04 «MudopmaThka» OTHOCUTCS K MOIYJIIO
«JIUCKpEeTHbIE CTPYKTYpbl M QJITOPUTMBD» TOCYIapCTBEHHOTO KOMIIOHEHTA,
cnermanbHocTeit: 1-31 03 07 «IIpuknamgnas uadopmaTika (MO HAMPABICHUSIM)Y,
HampaBieHue crnenuanbHoct 1-31 03 07-01 «llpuknagHas wuHbOpMaTHKa
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(mporpammHOe  obecrieueHHME KOMIBIOTEPHBIX  cuctem)», 1-98 01 01
«KomnblorepHass ~ 6e3onmacHoCcTh (IO HANpaBJICHUSIM)»,  HaIpaBJICHHE
cnenuanbHocTr 1-98 01 01-01 «KommbroTepHast 6e30macHOCTh (MaTeMaTHYECKUE
METO/Ibl U TMPOTPAMMHBIE CHUCTEMBI)» K MOAYJII0 «J[MCKpeTHass MaTeMaTuka |
QITOPUTMBD» TOCYJAapPCTBEHHOIO0 KOMIIOHEHTa, crenuaibHoctu 1-31 03 03
«IIpuknannas Marematvka (MO HANpaBICHUSIM)», HAMpaBICHUE CIEUHUATBLHOCTH
1-31 03 03-01 «ITpuknagnas MaTreMaTuKa (HaAy4YHO-TIPOU3BOICTBEHHAS
NEATETBLHOCTH)» K MOAYJII «JIMCKpeTHass MaTeMaThka U aJTOPUTMHUKA
KOMIIOHEHTa YUYPEKICHHs BBICHIEr0 oOpa3oBaHus, creruanbHocTei: 1-31 03 05
«AktyapHast marematuka», 1-31 03 06 «OxoHommueckas KuOepHETHKa (IO
HaIpaBJIeHUSAM )», HanpapieHue crnenuaibHoctu 1-31 03 06-01 «DxoHOMMUECKas
KnOepHEeTHKA (MaTeMaTHYECKUE METOABl M KOMITBIOTEPHOE MOCIMPOBAHUEC B
PKOHOMHKE)» K MOAYJI0 «JluckpeTHas MaTeMaTHKa W aJlfOPUTMBD) KOMITOHEHTA
yUpexKIACHUS BBICIIETO 00pa30BaHUs.

[Iporpamma cocTtaBiieHa ¢ YYETOM MEXIPEIMETHBIX CBsi3eil ¢ yueOHBIMU
JTUCIUTUTMHAMM.

OcHOBOM J1 M3y4YeHUS YUYeOHOU TUCHUIUIMHBI 0151 cneyuaaviocmu 1-31 03
03  «llpuknaonas  mamemamuka (N0  HANPAGLEHUAM)»,  HANpaegieHue
cneyuanvnocmu  1-31 03 03-0/ «llpuxnaonas mamemamuka (HayuHo-
NPOU3800CMBEHHASL OesIMEeNIbHOCMb)» SBISIOTCA TUCHUILIMHBI «AHAIUTHYECKAs
reomeTpus» Moayns «l'eomerpust u anreOpay». 3HaHUs, NOJYYCHHbIE B y4eOHOMN
JTUCITUTIIMHE, WCIOJB3YIOTCS TIPH  HW3YYCHUH JUCIUIUIMH —«AJITOPUTMBI U
CTPYKTYPBl JaHHBIX», MOIyJis «JluckpeTHas MareMaTWKa W aJITOPUTMHUKA,
«Teopusa BepoATHOCTEM W MaTeMAaTHYECKas CTATHUCTHKa» wMoayisa «Teopus
BEPOSTHOCTEH U MaTeMaTHIECKasl CTATHCTHKA.

OcHoBoO# 11 M3y4eHus1 y4eOHOW TUCIUIUIMHBI AJis crienraibHocTy 1-31 03
04 «Hngpopmamukay, SBAAOTCA ITUCHUIUIMHBI «AHAJIUTHYECKAs TEOMETPH
monayisi «I'eomerpust u anreOpay. 3HaHUA, NMOJTYyYEHHbIE B YYeOHON TUCIUIUIMHE,
UCIIOJIB3YIOTCSl TIPU U3YYCHUU JUCHUIUIAH «AJITOPUTMBI U CTPYKTYPBI JAHHBIXY,
MOyl «JIMCKpeTHBIE CTPYKTYpbl W alrOpuTMbD», «Teopusi BEPOSTHOCTEU U
MaTeMaTU4YecKasi CTATUCTUKA» MOyl « Teopusi BEpOSITHOCTEM M MaTeMaTuyecKast
CTaTUCTHKAY.

OcHoBO# i W3ydeHHs] y4eOHOW AWCIUIUIMHBI JJIsi  CICIHMATbHOCTEH:
1-31 03 05 «Axmyapnaa mamemamuka», 1-31 03 06 «IxoHomuueckas
Kubepuemuxa (no nanpasienusm)y, nanpasienue cneyuarviocmu 1-31 03 06-01
«OKOHOMUYecKas KubepHemuka (MamemamuyecKkue Memoovl U KOMNbIOMEPHOE
Mmooenuposarue 8 sxonomure)y, 1-98 01 01 «KomnviomepHnas 6e3onacnHocms (no
Hanpaesnenuim)y, Hanpaeienue cneyuairpvrocmu 1-98 01 01-01 «Komnwsromepnas
bezonacHocmv  (Mamemamuyeckue Memoovl U NPOSPAMMHbIE  CUCHIEMbl)»
SBJITFOTCSL  JTUCIMIUIMHBI  «AHaTUTHYECKass TEOMETpus» Moaynsa «Beicmias
MaTeMaTrKa». 3HaHUs, TIOJyUYCHHbIE B yUeOHON NUCIMIUIMHE, UCTIONB3YIOTCS TIPU
W3YYCHUU JUCIUIUINH: K AITOPUTMBI U CTPYKTYPhI TaHHBIX» MOYJIs «JlucKpeTHas
MaTeMaThka U ajIropuTMbly, «Teopuss BepoOATHOCTEH W MaTeMaThyecKas
CTaTUCTHKa» MOIyJst « Teopust BEpOSATHOCTEHN M MaTeMaTHUeCKasi CTAaTUCTHKAY.



OcHoBOM 111 M3y4ueHus: yueOHOW TUCIUIUIUHBI Juid cienranbHocTy 1-31 03
07  «llpuknaonas  unpopmamuxka  (no  HanpasieHusM)»,  HANPABIEHUE
cneyuanvnocmu 1-31 03 07-01 «llpuxnaonas ungopmamuxa (npoecpammuoe
obecneyeHue KOMNbIOMEPHBIX CUCmem)» SIBISIOTCS TUCIHUILTUHBI « AHATUTHIECKAs
reoMeTpus» MOAyisl «Bwicmias mMareMaThKa». 3HaHUWS, MOJYYCHHBIE B Y4eOHOM
JTUCIHMIUIMHE, WCIONB3YIOTCS TPH H3YYCHUHM JUCIHIUIAH: «AJTOPHUTMBI U
CTPYKTYpBI NaHHBIX», «Teopusi rpadoB» momyns «JluckpeTHas maTemaTtuka |
AITOPUTMBDY, «Teopust BepoOSATHOCTEH W MaTeMaTH4YeCKas CTaTHCTHKA» MOIYJIS
«Teopus BEPOSITHOCTEN U MATEMATUYECKAsA CTATUCTUKAY.

TpedoBanus K KOMNIETEHIIHSIM

OcBoeHue y4yeOHOW  JUCUHMIUIMHBI  «JlMCKpeTHass  maTemMaTUKa |
MaTeMaTHUeCKass JIOTHKa» JOJDKHO oOecrleunTh (HOPMHPOBAHHE —CIEAyIONIeH
0a30Boii MpodeccHOHATLHON KOMIIETEHIIUMN:

ons cneyuanvnocmu 1-31 03 04 « Ungpopmamuxay:

BITK-6. BBIMONHATE MOCTPOSHUE MAaTEMAaTHICCKUX MOJIENIEH U MPOBOAMTD UX
aHaIM3 B THUIOBBIX 3ajJadaX JUCKPETHOM MAaTeMaTHUKH, WHTEPIPETUPOBATH
MoJTydaeMbIe Pe3yJbTaThl aHajM3a MaTeMaTHUSCKUX MOJIENed M OCYIICCTBISATH
BBIOOp CTPYKTYp JaHHBIX IS Pa3padOTKU 3(PPEKTHBHBIX AITOPUTMOB PEIICHUS
NIPUKIIATHBIX 3a71a4.

onsa  cneyuanvHocmeti 1-31 03 07 «llpuxnaonas ungpopmamurka (no
Hanpasnenuim)y, Hanpaeienue cneyuarviocmu 1-31 03 07-01 Ilpuxnaomnas
unghopmamura (npoepammuoe obecneyenue komnviomepnvix cucmem), 1-98 01 01
«Komnvlomepnas  6esonacHocms (O HANPABIEHUAM)»  HANpAseHue
cneyuanvrocmu 1-98 01 01-01 Komnvromepuas bezonachocmos (Mamemamuyeckue
Memoobl U NPOSPAMMHbBIE CUCTEMDL)'

BIIK-3. Tlonumare mnpeaMeT U OOBEKTHI TUCKPETHOM MAaTEMaTHKH |
MaTeMaTU4YeCKOH JIOTUKH, WCIIOJIb30BaTh OCHOBHBIE TPUEMBI  Pa3pabOTKH
3¢ (hEeKTUBHBIX AJITOPUTMOB M 3HAHUS 00 OCHOBHBIX CTPYKTypax JJaHHBIX JJIs
peIIeHMSI TPUKJIAIHBIX 3a/ad.

OcBoeHne  ydeOHOM  JOUCHMIUIMHBI — «J[MCKpeTHas  MaTemaThka |
MaTeMaTHUeCKass JIOTHKa» JOJDKHO oO0ecrednTh (HOpPMHUPOBAHHE CIEAyIONIeH
CMeNNAJIN3MPOBAHHON KOMIIETEHIINH:

onsa  cneyuanvhocmu 1-31 03 03 «llpuknaonas mamemamuxa (no
Hanpasnenuim)y, uanpaeienue cneyuarviocmu 1-31 03 03-01 «llpuxnaonas
mamemamuxa (Hay4Ho-npou3800CMEEHHAS 0esIMeNbHOCHb) ».

CK-1. Pemarh 3amaud TEOPETUYECKOTO M TMPHUKIATHOTO Xapakrepa Hu3
pa3IMYHBIX PA3C/IOB JUCKPETHOM MaTeMaTHMKM M MAaTeMaTHYeCKOW JIOTMKH,
IPUMEHATh METOJBI PEHICHHS 3a7ad KOMOWHATOPHUKH, TEOPHH MHOXECTB, TCOPUHU
rpadoB, MaTeMaTH4YeCKOW JIOTUKH, OyJeBbIX (YHKUUH, (HOpPMaTbHBIX S3BIKOB U
rpaMMartuK.

ona cneyuanvrocmett 1-31 03 05 «Axkmyapnas mamemamuxay, 1-31 03 06
«OKxoHomuueckas  KubepHemuka (no  HanpasneHusm)y, Hanpaenexue
cneyuanvrocmu 1-31 03 06-01 Dxonomuueckas xkubepuemuka (MamemamuiecKue
Memoobl U KOMILIOMEPHOE MOOEIUPOBAHUE 8 IKOHOMUKE):



CK-1. Tlonumarp mnpeaMeT U OOBEKTHl JUCKPETHOW MAaTEMaTUKH |
MaTeMaTU4YeCKOM JIOTMKH, MCIOJIb30BaTh OCHOBHBIE IPUEMBI  Pa3pabOTKU
3(pPEKTUBHBIX AJITOPUTMOB U 3HAaHUS OO0 OCHOBHBIX CTPYKTYpax JaHHBIX MpHU
PELICHUH ITPUKIIAIHBIX 3a1ad.

B pesynbrare ocBoeHHs yu4eOHOM TUCHMITIIMHBI CTYIEHT JOJDKEH:

3HATh!

— OCHOBHBIE JIOTHYECKHE ONEpallui U (POPMYJIbl JOTUKH BbICKA3bIBAaHUM;
— 0a30BbI€ MOHATHUS U METOJbI TEOPUU MHOXKECTB M KOMOMHATOPHUKHY;

— OCHOBBI TEOpUH OYyJIEBBIX (DYYHKIIHIA;

— OCHOBHBIE [TOHATHS U PE3YJIBTAThl TEOPUU IpadoB;

— DIIEMEHTBI TEOPUU (POPMaATBHBIX TPAMMATHK U SI3BIKOB;

— OCHOBBI TEOPHUH AITOPUTMOB, TOHSTHE O Kilaccax ciokHOCTH P u NP;
yMeThb:

IICPCBOAUTL BbICKA3BIBAHHA C CCTCCTBCHHOI'O S3bIKa HaA (bOpMaJIBHBII;'I
SA3BIK JIOTHKH BBICKa3BIBaHHﬁ;

yOpouiaTh JIOTUYECKHE BBIPAKECHUS U BBIIOJHATH ONEPALMM  HaJ
MHOKECTBaAMU;

pemiath 0a30Bble KOMOWHATOPHBIE 33]1a4U;

CTpOUTH peanu3zauuu OyneBbIX (yHKUMH B 3aJaHHOM Oasuce,
UCCJIEIOBATh Ha MOJHOTY CUCTEMBI OYJIEBBIX (PYHKIINIA;

OLICHUBAaTh KOJIMYECTBEHHbIC XapaKTEPUCTHKU TIpadoB, HCCIET0BATH
npocrelmme rpadsl Ha H30MOPQU3M, CBSI3HOCTh, ABYAOIBHOCTH H
IJIaHAPHOCTB;

AHAJIM3UPOBATHb U CTPOUTDH HpOCTGfIH.IPI@ rpaMMaTHKH.

BJIa1€Th:

npocreiimue Tpadpl Ha U30MOPHU3M, CBSI3HOCTh, JABYAOIBHOCTH H
IJIAHAPHOCTH;

AHAJIM3UPOBATb U CTPOUTDH HpOCTGfIH.IPIG rpaMMaTHKH.

eénaoemn:

OCHOBHBIMHU METOJIaMU PELIECHUS 33]]a4 MaTEMAaTUYECKOMN JIOTHKH;
METOJIaMH pEelIeHUS 3a]1a4 KOMOMHATOPHOTO aHaJIu3a U 3a7a4 Ha rpadax.

Crtpykrypa y4eOHOM IHCIUIINHBI

Jucnummaa nzydaercs B 1-m u 2-M cemectpe. Beero Ha n3ydenne yueOHoOM
JUCUUIUIMHBL «JlUCKpeTHass MaTeMaThKa M MaTeMaThuecKas JIOTMKa» s BCeX
CIIEHHAIBHOCTEN OTBeneHO 216 vacoB, B TOM uucie 136 ayAUTOpPHBIX 4acoB, U3

HUX.

— B 1-M cemecTpe st 04HOM (POPMBI MOYYEHHUS BBICIIETO 00pa30BaHUS —
108 wyacoB, B TOM umcie 68 ayauTOpHBIX YacoB, U3 HUX: Jekuun — 34 yaca,
npaktuyeckue 3aHaTus —30 4yacoB, ympamisieMas camocTosTelbHas pabdorta — 4

yaca,

— BO 2-M ceMecTpe sl O4HOU (hOPMBI TIOTYyUEHHUS BBICIIETO 00pa3oBaHUS —
108 gacoB, B TOM uymcie 68 ayaMTOpPHBIX YacoB, W3 HHX: Jekuuu — 34 daca,



npakTruueckue 3aHATus —30 yacoB, ympaBisemas caMocTosiTeNnbHas pabora — 4
yaca.
Tpyno€MKocTh yueOHON TUCHUIUIMHBI COCTABIISIET 6 3aUETHBIX CIMHMII.
dopMa TeKylIeH aTTECTAllMU— PK3aMEH B Ka)KJIOM CEMECTPE.



COJAEPKAHUE YYEBHOI'O MATEPHUAJIA

Pa3ne.)1 1. Boicka3bIBaHUA U NnpeaAuKaTbl

Tema 1.1. Jloruka BeIcKa3bIBaHHI

BrickazbiBanus. Jlormueckue omepanuuu HajJ BBICKa3bIBaHUSIMU. DOPMYIIbI
JIOTUKH BBICKA3bIBaHWNA. PaBHOCHIIbHBIE (OPMYIIBI, TaBTOJIOTHH, MPOTHBOPEUMSI.
Jlormyeckoe cleqOBaHUE U SKBUBAICHTHOCTb. (CHOBHBIE PAaBHOCUJIBHOCTH.
OcHOBHas TeOpeMa JIOTUYECKOTO BHIBOA.

Tema 1.2. Jloruka npeaukaToB

[Tonsitue npeaukara. Knaccudukanus npeaukatoB. MHOXECTBO UCTUHHOCTH
npeaukara. Jlornueckue onepanuu Haj npeankaramu. KBaHTOpHbIE oriepaluy Hajl
npeaukatamMu. GopMyJIbl JIOTUKU TIpeaukaToB. MHTepnpeTanuu u KiaccupuKaims
dbopmyn joruku npeaukatoB. OOmIe3HauUnMble (OPMYIIbI (TaBTOJIOTHHU) JIOTHKU
npeaukatoB. [IpoOiiembl pazperieHus A OOIE3HAYUMOCTH M BBIIOJIHUMOCTH
dbopMyll JIOTUKH TPEAUKATOB (OCHOBHBbIE MOHATHUA). PaBHOCUIIbHBIE (POPMYIIBI
JOoTUKU TipenukaToB. [IpuBeneHHas u HopMalbHas (GOpMBI Aid POPMYJT JTOTUKHU
npeaukaToB. [IpuMeHeHHe JOTUKU MPETUKATOB JJIsi OMUCAHUS MAaTeMaTHYECKHUX
TTOHSITHH.

Pa3nen 2. KoMmOuHaTopHbIi aHaIN3

Tema 2.1. MHOKeCTBA M OTHOLLICHHSA

MHuoxectBa U crnocoObl ux 3agaHuil. IlonMHOKecTBa M omepanuu Haj
MHOkecTBaMU. OCHOBHBIE TEOPETUKO-MHOXKECTBEHHbIE TOXAeCcTBA. [TokpbITUS U
pa30ueHust MHOXKECTB. JlekapToBO Mpou3BeAeHUE MHOXeCTB. buHapHble oTHOIIE-
HUS U uX cBoicTBa. Tumbl OMHAPHBIX OTHOIIEHUH. OTHOIIEHUS! SKBUBAJIEHTHOCTH
U yacTUYHOro mnopsaaka. OrtoOpaxeHne Kak (YHKIHMOHAIBHOE OTHOILEHUE.
Kommno3unust otoOpaxenuii. OOpaTHoe oToOpaxkeHHue. MOIIHOCTh MHOXKECTBA,
CUETHBIE U HECUETHBIC MHOXKECTBA.

Tema 2.2. Kinaccuyeckne KOMOMHATOPHbIE 00bEKTHI

OcCHOBHBIC TIpaBHJa KOMOWHATOPUKH (NpaBUja CYMMBl WU IPOWU3BEICHHS).
dopmyna BKIOYEHUM M HCKIOUCHHM. Pa3menneHuss 0e3 MOBTOPEHUH U C
noBTopeHusamu. IlepecranoBku. Couetanusi 0e3 NOBTOPEHUN U C MMOBTOPEHUSMH.
bunom Hprortona. MynsTuMHOXKECTBA. [lepecTaHOBKM MYJIBTUMHOXKECTB U
MOJIMHOMUAJbHBIE K03 duiineHThl. Pa3ouenus MHOkecTB U uncen. [logcranoBKH.

Tema 2.3. MeToab! nepevnciaeHust

Pexyppentnbie cooTtHomieHus. JIMHEWHBIE OMDHOPOJIHBIE PEKYPPEHTHBIC
COOTHOIIICHHSI BTOPOTO TMOPSAKAa C MOCTOSHHBIMU Kod(hdurmentamu. JInHeiHbie
OJHOPOJHBIC PEKYPPEHTHBIC COOTHOIIEHUS K-ro TMopsaKa C IMOCTOSHHBIMH
koddurmentamu. [IpousBossime GyHkimu u onepanuu Haj HUMH. OCHOBHBIE
MOCJIEAOBAaTEILHOCTH U CBS3aHHBIE C HUMHM TPOU3BOJAIINE  (YHKIUH.
[TpousBoasiiye GyHKIUH U KOMOMHATOPHBIC TTOACYETHI. PellieHre peKyppeHTHBIX
COOTHOIIIEHUH METOJIOM MPOU3BOASIINX (PYHKITUM.



Pa3nea 3. bysaeBbl pynkuun

Tema 3.1. HauanbHble NOHATHUSA

bynessl pynkiun. Tabnuunoe 3amanue OyneBbIX QyHKIUNA. Yuciao OyneBbIX
GbyHKUIMNA OT N IEpeMEeHHBIX. DlIeMeHTapHble OyNieBbl PyHKIMU. CylIeCTBEHHbIE U
(GUKTUBHBIE TMEepeMeHHbIe OyneBbIX (yHKIUNA. JIBoWicTBeHHOCTh. [IpuHIMM
JIBOMICTBEHHOCTH.

Tema 3.2. IlpencraBieHus 0yjaeBbIX QYHKIMM

[IpencraBnenne OyneBbIX (QYHKIUN TOcpencTBoM ¢dopmyn. PaBHOCHIBHBIE
dbopmysbel. OCHOBHBIE PAaBHOCHIBHOCTH. J[M3BIOHKTHBHBIE HOPMaJIbHBIC (HOPMBI
(IH® u CHH®). Anroputmsl noctpoenuss CIAH®. EmunctBennocts CIIHO.
KonbtonktuBueie HopmanbHble ¢GopMbl (KH® u CKHO®). IlonuHomuanbHble
HOopMasibHbIE opmbl. [TommaoM JKerankuHa (CylecTBOBaHUE W €TUHCTBEHHOCTD,
METO/TbI TOCTPOCHHS).

Tema 3.3. Munumuszauus 0yJjaeBbIX PyHKIUM

Munumuzanus OyneBbix Gyuknuii B kinacce JJH®. Tunst JJH®, cBsi3aHHBIX C
3ajlayeii MUHUMH3AIUU OyJeBbIX (QYHKIUN (COKpallleHHasl, TYINUKOBas W
munumaneHas JH®). Meron KgaitHa. ['eomeTpuueckas MoOJeab MHUHHMU3AIUU
OyneBbIX pyHkiuii B kiacce JJTHO.

Tema 3.4. 3aMKHYTOCTDb U MOJHOTA cUCTeM OyJjieBbIX QyHKIMIA

[Tonsitue Oa3uca. 3aMblkaHUE. 3aMKHYTbhIE KiacChl OYJEBBIX (YHKIIMA.
[lonatne momHoM cucteMsbl. [Ipumepsl monHBIX cructeM. OCHOBHBIE 3aMKHYTBIE
KJIacChl U UX cBoMcTBa (kiaccel Tg, T1, T, Ts, Tm). Teopema Ilocta (xputepuit
(YyHKUIHMOHATIBHOM MOTHOTHI).

Pasnen 4. I'padwbl

Tema 4.1. HayajibHbIe OHATHS

Omnpenenenue rpada. Hexoropweie cnemnuanbHble Tpadbl. AOCTpakTHbIE U
noMeueHHble rpadpl. Yumcno mnomedeHHBIX TpadoB. Mzomopdusm rpados.
Cnocobbr 3amanus rpados. Iloarpader. Onepammun Han rpadamu. CreneHHas
nocyieoBaTebHOCTh Tpada. MapiipyTel. CBS3HOCTH TpadoB, KOMIIOHEHTHI
cBs3HOCTH. CBSI3b MEXIy YHCIAaMU BEpIIMH, pedep W KOMIIOHEHT CBS3HOCTU
rpada. Bepmmnnas u pebepHasi CBSI3HOCTH rpadoB, CB3b MEXy HUMHU. Teopema
Memnrepa.

Tema 4.2. /IByn0oJibHbIE TPa(bl U IepeBbi

JBynoneubie rpadel. Kputepuii Kenura nynonbHoctu Tpada. [lepeBbs.
DOxBUBajeHTHBIE onpenenenus nepea. Koxa Ilprodepa nepesa. Teopema Komu o
YHCJIe IOMEYEHHBIX JICPEBbEB.

Tema 4.3. Ilinockue u nuianapHbie rpagbl

[Inockue u mmaHapubeie Tpadul. ['panu miockoro rpada. opmyna Ditnepa.
CaoiicTBa miaHapHsix rpados. Kpurepuu mnanapaocTu.

Tema 4.4. O6xoab1 rpagoB

DOrinepossl rpadel. Kputepuii siinepoBocty rpada. AJITOPUTMBI OCTPOCHUS
silepoBa IMKIAa B disiepoBoM rpade. ['aMuUIBTOHOBBI NHKIBI W IEMH.



HeoOxomumble ycnmoBusi TaMUJIbTOHOBOCTH TpadoB. JlocTaTouHble yCIOBHS
raMUJIBTOHOBOCTH IpagoB.

Tema 4.5. Packpacku

BepummnHass packpacka W XpoMaruyeckoe 4Yucio rpada. AJTOpUTM
MoCJIeIOBAaTeIbHOM packpacku BepimiuH Tpada. TeopemMa o msATH Kpackax Juis
IIaHapHOTro rpada.

Pasznen 5. ®opMasibHbIe TPAMMATHKH U SI3bIKH

Tema 5.1. Uepapxus rpaMMaTHK

AndaButsl, LENOYKH, A3bIKM. (OCHOBHBIE ONEpaldd HaJA LENOYKAMH U
a3pikamMu. lloHsTme mopoknmaronmien rpammaTuku. Mepapxus rpaMMmaTtuk U HX
cBorcTBa. lIpuMepsl mopoXaeHus S3BIKOB € MOMOLIBIO TpammaTuk. Mepapxwus
A3bIKOB. [IoHATHE O TpaMMaTHYECKOM pa30ope.

Tema 5.2. IIpuio:keHusi rpaMMaTHK
JleTepMUHUPOBAHHBIE U HEACTEPMUHUPOBAHHBIE KOHEYHBIE aBTOMATHI U A -
S3BIKU.

Pa3znen 6. AlropuTMHuYecKHe MOAEIH

Tema 6.1. Mamunbl ThrOpuHra u BoruucjauMbie 0 ThIOpUHTY PyHKIMH

WHTYUTUBHOE MOHATHE alropuTMa U HEOOXOJUMOCTh €ro yTOYHEHHS.
JIeTepMUHUPOBAHHBIE W HEACTEPMHUHHUpPOBAaHHbIE MamuHbl TrropuHra. CuHTe3
MamvH ThropuHra (KOMOO3MUIMS, Pa3BETBICHUE U UTepauus MamuH). OyHKIUH,
BbluMciuMble 10 Thropunry. Te3uc TeropuHra (OCHOBHasi THUIOTE3a TEOPUHU
JIITOPUTMOB).

Tema 6.2. PekypcuBHble QyHKINH

[Ipocreiimine apudmerndyeckue ¢GyHkuud. Onepanuu  Cynepro3ulu,
NPUMUTUBHON peKypcud M MHUHUMHU3aUMH. Kiaccel pexkypcHBHBIX (DYHKIIMMA,
COOTHOIIICHHS] MEXAY HUMH M KJaccoM (YHKIMM, BBIYUCIUMBIX MO THIOPUHTY.
Te3uc Yepua.

Tema 6.3. AITOpUTMHYECKH Hepa3pelIuMbie MaCCOBbIE MP00JeMbI

CymiecTBoBaHME HE BBIUMCIMMBIX T0 Thiopunry d¢ysakuuid. Ilpumep He
BbIYMCIUMONW 10 Thtopunry ¢yuknuu. [loHsiTHe MaccoBoil MpoOIEMBI.
AJITOPUTMUYECKH HEpa3pelIuMbie MacCOBBIE IPOOIEMBI (mpobiiema
pacro3HaBaHUsI CAMOIIPUMEHUMOCTH ).

Tema 6.4. Teopus cjoxkHocTu: kiaaccol P u NP

[loHsiTHE O CIOXHOCTH aJIrOpUTMa M O CJOXKHOCTSIX BBIUMCIICHUM.
AnropuTMUYecKas CBOJAMMOCTb MAacCOBBIX mpobisieM. [Ipobnemsbl pacrno3HaBaHUs.
[Tonsarue o knaccax P u NP. [Ipo6nema P =? NP. [lonuHOMuanbHass CBOAMMOCTh
MaccoBbIX MpobiaeM pacno3HaBanus. [lonstue NP-nonno#t npo6nemst. [Ipo6iema
BBINIOJIHUMOCTH U Apyrue BakHeuure NP-moigHbie mpoOiaeMsl.
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YUYEBHO-METOJUYECKAS KAPTA YUYEBHOM JUCHUIJIAHBI

JlHeBHas1 popma moaydeHust 00pa3oBaHus ¢ MPUMEHEHUEM JIEKTPOHHBIX cpeacTB o0yueHus (0O)

KommuectBo AYAUTOPHBIX YaCOB

o o] =
< S =
5 o) O < Q
o = 2 o = =
=S Hassanwue paznena, TeMbl - 2 & . T o =
8 2 8 = 9 g & = © 2 S E
=3 = 5 B & E S E s 59 Z 3
& & = = & z 5 8 = = g » s I
O ) = = o QT ~ = S o
= = % g < s 2
o s M = o S 9 = %
= o = 7
1 2 3 4 5 6 7 8 9
1 | BoicKa3pIBaHHUS M NMPEIUKATHI 10 12 2
1.1 | Jloruka BbICKa3bIBaHHI 4 6 OTYETHI 110 IOMAITHUM
NPAKTHYECKUM YIPAKHEHHSIM
C UX YCTHOM 3aIlUTOM.
Konrtponsnas padora Nel.
DnextponHskIii TecT (IRUNNer).
1.2 | Jloruka npeauKaToB 6 6 2 OT4eTHI 110 TOMAIIHUM
NPAKTHYECKUM YIPAKHEHHMSIM
C UX YCTHOH 3alUTOH.
KontponbHas pabota Ne2,
CobecenoBanue.
2 | KoMOMHATOPHBII aHAJIN3 24 18 2
2.1 | MHO>X€eCTBa ¥ OTHOIIICHHUS. 8 6 CobecenoBanue.
DJNIeKTPOHHBIN TeCT: OCHOBBI
Teopun MHOKecTB (IRunner).
2.2 | Kmaccuveckne KOMOMHATOPHBIE 8 8

00BEKTHI

KonrtponsHast pabota Ne3.
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2.3 | MeTo/ibl TepeUnCICHHS 8 4 CobecemoBanue.
KookBuym 1o paszaenam
NoNe 1,2,
3 | ByJieBbl pyHKIIMHT 8 6
3.1 | HavanbHbIe TOHATHS 2 2 CobeceioBanue
3.2 | [IpencraBicHue OyIeBbIX 2 2 OTYETHI 110 IOMANIHUAM
GyHKIMI MPAKTUYCCKUM YIIPAKHCHHUSIM
C UX YCTHOU 3alIUTOU.
3.3 | Munummusaiys OyIeBbIX 2 DnextponHsiii TecT (IRUNner).
byHKIUH
3.4 | 3aMKHYTOCTb U IOJIHOTA CUCTEM 2 2 KonTponbnas padota Ne4.
OyneBbIX PyHKITUI
4 I'padnr 14 14
4.1 | HayayibHBIC TOHATHUS 4 4 OTYETHI MO JOMANTHUM
MPAKTUYCCKUM YIIPAKHCHUAM
C UX YCTHOU 3allUTOU.
4.2 | JIBynonbHbIC rpadbl U IEPEBbSI 3 2 OTYETHI 110 IOMAITHUAM
MPAKTUYCCKUM YIIPAKHCHUAM
C UX YCTHOM 3aIUTOM.
4.3 | Ilmockue u TutaHapHbie Tpadbl 3 3 OTHYeTHI 110 TOMAIITHUM
MPAKTUYCCKUM YIIPAKHCHUAM
C UX YCTHOU 3alIUTOU.
4.4 | O6xoxasl rpadoB 2 3 OTYeTHI 110 TOMAIITHUM
MPAKTUYCCKUM YIIPAKHCHUAM
C UX YCTHOH 3alIUTOU.
4.5 | Packpacku 2 2 KonTponsHas padoTa Ne5.
5 | dopMaJibHbIE TPAMMATHKH H 4 2

A3BIKH
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5.1

Wepapxus rpaMmmaTiK

CobecenoBaHue.

OT4YeTHI 10 TOMAITHUM
MPAKTUYECKUM YIIPAKHCHHUSIM
C MX YCTHOM 3aIUTOM.

5.2 | [IpumoskeHHs: rpaMMaTHK CobecenoBanme.
KookBuym 1o paszaenam
No 3-5.
6 | AnropuT™MuYecKue Moaen
6.1 | Mammwmnsl TeiopHuHTa 1 OT4eTsl IO TOMAalIHUM
BBIYMCIIMMBIE 110 ThIOpHUHTY HPaKTHICCKUM YIIPAKHCHUAM
(byHKHHH C UX YCTHOH 3allUTOU.
6.2 | PexypcuBHBIC (DYHKITUH OTYeTsI 1O OMAITHAM
MPAKTUYCCKUM YIIPAKHCHUSAM
C UX YCTHOU 3allUTOU.
6.3 | AJIropuTMHUYCCKU KonTtponsHas padoTa Ne6.
HEepa3penImMbie MaCCOBBIE
poOJIeMbI
6.4 | Teopus CIIOKHOCTH: KiIacchl P u

NP

Huckyccus.

OT4eTsl IO JOMAITHUM
IIPAKTUYECKUM YIPAKHEHUAM
C UX YCTHOM 3aIUTOM.
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IlepeyeHb pekoMeHIyeMbIX CPEACTB AUATHOCTUKU U METOAUKA
(popmMupoBaHus UTOTOBOI OLIEHKH

JIist  TUarHOCTMKM  KOMIIETCHIIMM B pamMKax y4eOHOW  JAMCIUIUIMHBI
PEKOMEHyeTCs HCTIOIh30BaTh CIAEAYIOMNE (POPMBI:

1. YcrHas dhopma: cobeceqoBaHme, TUCKYCCHSI, KOJTIOKBUYM.

2. Iucemennas hopma: KOHTPOJIbHBIE PAOOTHI.
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3. YcrHO-ChbMeHHass (opma: OTYEeThl 10 JOMAIHUM MPAKTHYECKUM
VIPAXKHEHUSAM C UX YCTHOW 3aIUTOM.

4. Texuuyeckas popma: FJIEKTPOHHBIE TECTHI.

B  kadecTBe  pEKOMEHAYEMBIX  TEXHUYECKHUX  CPEICTB  JTUATHOCTUKH
UCIIOJIb3YETCS cucrema aBTOMAaTHUYECKOTO TecTupoBaHus IRunner 2
(www.acm.bsu.by).

dopMoil Tekylel aTrTecTaluy Mo JUCUHUILIUHE «JlUCKpeTHass MareMaThka U
MaTeMaTU4eCKas JIOTUKa) YYEOHBIM IJIaHOM MPEAYCMOTPEH — SK3aMEH B Ka)KJIOM
ceMecTpe.

[Tpu hopmupoBaHHM UTOTOBOW OLIEHKH MCIOJIB3YETCSl pEHTHHIOBAsI OLIEHKA
3HAHUW CTYJIEHTa, JAlolias BO3MOXKHOCTb MPOCIEIUTh W OLECHUTh JUHAMHUKY
mporiiecca JTOCTHKEHUS 1ieNiell 00ydeHus. PeiTrHroBas oreHKa mpemaycMaTpruBaeT
MCIIOJIB30BaHUE BECOBBIX KOA((UIIMEHTOB ISl TEKYIIEro KOHTPOJIS 3HAHUM U
TEKYILIEW aTTeCTallU CTYAEHTOB 10 AUCIUILIINHE.

[IpumepHble BecoBble KOI(PPUIUEHTHI, OMPECIAIONME BKIAJ TEKYIIEro
KOHTPOJISl 3HAHUHM U TEKYLIEH aTTeCTAllUU B PEUTUHIOBYIO OLICHKY:

— OTBETHI Ha paKTUYeCKuX 3aHaTusaX — 40 %;

— KOHTpOoJbHBIE paboThl — 30 %;

— koyumokBuyM — 20 %;

— BeinoigHeHue Tecta — 10%.

PeifTunroBasi onieHKa Mo JUCLMIUIMHE PACCUUTHIBAETCS HA OCHOBE OLICHKU
TEKYIIEW YCIIEBAEMOCTH M 3K3aMEHAlIMOHHOW OIIEHKH C YYE€TOM HX BECOBBIX
kod(dduimentoB. Bec oneHku 1o Tekyied ycmneBaeMocTH coctaBisger 40 %,
AK3aMeHAIMOHHON oneHKH — 60 %.

Touku KOHTpPOJIA MO TEKYIIEeW ycrmeBaeMocTH (HOPMHUPYIOTCS W3 pacyeTa
o0Iller0 KOJMYECTBA 4YacoB (3a4E€THBIX €JWHMUI]), BBIJICJICHHBIX Ha HW3Y4YCHUE
JACHUTUINHBI.

IIpuMepHbIH NepevYeHb 3aIaHUi /151 YIPABJIAEMOM CAMOCTOATEIbHOM
padoThI CTYICHTOB

Tema Ne 2.1. Jloruka npeaukaToB (2 4)

[TocTtpoenue mnpuBeAEHHOW M HOPMaJIbHOW (QopM s GOpMyNT JIOTHUKH
npeaukaToB. lIpuMeHeHWE JOTMKM TMPEIUKATOB K JIOTHKO-MaTeMaTHYeCKOU
TIPaKTHKE.

dopMa KOHTPOJIA - coOeceI0BaHNUE.

Tema Ne 2.3. Metoabl nepeuncjieHus (2 4)
Pemenre pekyppeHTHBIX COOTHOIIIEHUH METOIOM MTPOU3BOISIINX (DYHKITHA.
dopMa KOHTPOJIA - coOeceI0BaHHUE.

Tema Ne 3.3. Munumuzanus 0yJieBbIX pyHkuuii (2 )

Anroputmsl noctpoennsi munumainbaon [JH® metonom KBaitha u metogom
bnetik — [Topenkoro.
dopma KOHTPOJISI - 3NEeKTPOHHBIN TecT (1IRunner).
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Tema Ne 5.2. Ilpuio:keHusi rpaMMaTuk (2 1)
[IpumeHeHne peryysspHbIX BbIPAXKEHUN U CBOMCTBA aBTOMATHBIX SI3bIKOB.
®opma KOHTpPOJIA - co0ecenoBaHue.

IIpuMepHast TeMATUKA NPAKTUYCCKUX 3AHATUHI
1-i cemecTp

BrIcKa3bIBaHUS U IIPETUKATHI
3anstue 1. BwickaspiBaHus u omnepanuu Hajg HUMH. DOpMYIbl JIOTHKA
BBICKA3bIBaHUH U UX TAOJMIIBI HCTUHHOCTH.
3anstue 2. Jlornyeckoe ciiejoBaHueE.
3anstue 3. [IpunoxeHus JOTUKHU BbICKA3bIBAHUM K aHAIIM3Y PACCYKICHUM.
3ansatue 4. Ilpenmukatel W omepanuu Haa HuMH. Kiaccudukarmms
IPEANKATOB.
3ansTue 5. @opMyJIbl JIOTHKH MPEIUKATOB U UX HHTEPIIPETAIIUS.
3ansatue 6. Knmaccudukarus GopMyst JIOTHKH TPEIUKATOB.

KomOuHaTOpHBIN aHAIN3
3anatue 7. MuoxectBo. Omnepanud HaJ MHOXECTBaMHU. TeOpeTHKo-
MHOKECTBEHHEIE TOXKICCTBA.
3anrstue 8-9. [lekapToBO IMpOM3BEACHNE MHOXKECTB. bUHApHBIC OTHOIICHHSI
u  oroOpaxeHus. OcCHOBHble TUIBI  OTOOpakeHWil.  OTHOIIEHHE
AKBUBAJICHTHOCTH U YACTUIHOTO MTOPSI/IKA.
3ansarue 10-11. Pasmemenns u coueranus. buaom HeroToHa.
3anstue 12-13. buHoMmuanbsHbIe TOXKIeCTBA. [loMHOMHMaNBHAS TeopeMa.
3anstue 14-15. MeTtoasl epeunciaeHus.

2-ii cemecTp

byneBbl dyHKIINN
3anstue 1. bynessl pynkiuu. CymiecTBeHHbIE U (PUKTUBHBIC TIEPEMEHHBIE.
3ansatue 2. [JHO, CAH®, KH®, CKH® OyneBbix (QYyHKIUH, MOIMHOM
Kerankuna.
3anstue 3. 3aMbIKaHUE W 3aMKHYThI€ KJacChl OyineBbIX ¢yHKIMA. [TomaHbIe
CUCTEMBI OyJIeBBIX QYHKITUH.
['padbr
3anstue 4. ['padsl u onepanuu Hag HUMU. CTETIEHHBIE TTOCIIEIOBATETLHOCTH
rpacdoB. Nzomopdusm rpados.
3ansTre 5. MapmipyThl, ey U HUKIbI rpada. CBI3HOCTH Tpada.
3anstue 6-7. JIBynonbsHbie Tpadsl u 1epeBbs. [InanapHocTs rpada.
3anstue 8-9. DilnepoBbl U TaMUIIBTOHOBBI Tpadbl
3ansTtue 10. Bepmmnanaas packpacka U XpoMaTHUYECKOE YUCIIO rpada.
dopMaabHbIC TPAMMATUKH U SI3BIKH
3anstue 11. TlopoxaeHus  SI3IKOB € TOMOIIBID  TpaMMaTHK.
['pammaTrueckuii pazoop.
AJITOpUTMUYECKHE MOJICIN
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3anarue 12. Mamunsl TelOpUHTa U BEIYUCIUMBIE IO ThIOPUHTY (PYHKIINU.
3anstue 13. PekypcuBHBIC PYHKIIUH.

3ansTtue 14. AlropuTMUYECKH HEpa3pelIuMble MaCCOBBIE MTPOOIIEMBI.
3ansTue 15. Teopus cnoxuocTu: kinaccsl P u NP.

Pekxomenoyemas memamuxa KOHMPOIbHbIX pabOm U KOMLOKGUYMA:
1-i1 cemectp

1. KontponbHas padora Ne 1 «Jloruka Beicka3biBaHuid. JIoruka mpeankaTos.
[IpunoxeHuss MaTeEMaTUYECKOU JIOTUKID.

2. KontpoinbHas padota Ne 2 «Muoxecta. OtoOpaskenus. OTHOLICHUS.

3. Kontponbhas padota Ne 3. «KomOunaTopHslii ananu3». «PexkyppeHTHbIE
COOTHOLLIEHHUS.

4. KomnmokBuym «Jloruka Bbicka3zpiBaHui. Jlormka npeaukatoB. OCHOBBI
TEOpHUH MHOXKECTB. KOMOMHATOPHBII aHAIINU3Y.

2-1 cemecTp

1. KonTponsHas padota Ne 4 «byneBbl (hyHKIIHI.

2. KonrponbHas padora Ne 5 «I'padsi».

3. Konutponbaast pabora Ne 6. «®DopmanbHbIE S3BIKH W TpPaMMaTHKH.
AJTOPUTMUYECKHUE MOACIIN.

4. KomnokBuym «byneBwl ¢pynkuuu. I'padsl. dopmanbHble rpaMMaTUKU U
S3BIKNY.

IIpumepHvie sapuanmol KOHMPOILHLIX PAOOM.
«Jlocuxa evickazviganuil»

1. Kakue n3 clneayromux npeajioKeHUN SBISIOTCS BBICKa3bIBAaHUSAMH? Y KaKUTE
MCTUHHOCTHBIC 3HAYEHUS TE€X, KOTOPHIC SIBJSIOTCSI BBICKA3bIBAHUSIMH .
a) 'omens — ropon benapycu;
0) IlocTopoHHUM BXOJ] BOCIIpEIIEH!
8) Kortopsrii yac?

2)2+3=6;
0) MUHCK — caMbIil KpaCUBBII TOPOJ B MUPE;
e) 4 +x=10.

2. 3anuiumuTe OTPULAHMS  CJIEIYIOIIMX BBICKA3bIBAHUWA, HE HUCIHOJb3Ys

A3BIKOBYIO KOHCTPYKIMIO «HE BEPHO, YTO ... »!

a) Y Bacunus ecth MOOMIIBHBIN TenedoH;

0) Pexa I[punsats Biagaet B JlHenp;

B) Jlero B MUHCKE COTHEYHOE U 3KAPKOE;

r) Eciiu 2 + 2 =5, To MuHck — cronuna benapycu.

3. U3 aByx BeIcka3biBanuii A = «Peka [Ipunsats Bnanaer B pexky duenp» u B =
«l'opox Ilunck Haxomutcsa Ha Tepputropuu I[lonecws» chopmupyiite u
3alMIINTE COCTaBHBIE BbICKa3pBaunas Av B, A-B, A—>B, A~ B,
YKaKUTE€ UX HICTUHHOCTHBIE 3HAYEHUS.
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. 3anummre TaONUIy WUCTUHHOCTH IS Cleayromeid (GopMysbl JIOTHKH
BhIcKasbiBanmii: (A > B)V (A ~ B - C).
. Beisicuure sBissercst U Gopmysia JIOTHKK BbickasbiBanuidi (A — B - C) V
(B ~ C) BBINONHUMOIA, TaBTONOTHEH M poTUBOpeureM? OTBET 060CHYIITE.
. BeIsicHuTE, BepHA JIK CJIeIyIOIIast PABHOCHIBHOCTD JIOTHKH BbICKA3bIBAHHMIA:

A-(B~C)=(A-B)~(A-0)?
OTtBet obocHYyTE.
. Ucnonp3yss paBHOCHIIbHBIC MpeoOpa3oBaHUsl YIPOCTHTE (HOPMYITy JOTHKH
BoickasbiBanmii ((A - B) V (AVB)) ~ A - B.
. Jlokaxute, YTO CHOpaBeUIMBO  CICAYIOIIEEe JIOTUYECKOE ClICJ0OBaHHUE,
UCIIOJIB3YS OTPE/ICIICHHE 3TOTO MOHSTHS:

(A-C)-B|=(AvVB) - C.

BepHo 1 ciieioBanue B 00paTHYIO CTOpoHy? OTBET 000CHYHTE.
Hcronk3yss 3aKOH KOHTPANO3HIUH JOKAXHTE CIEAYIONIEe YTBEPKICHUE
OTHOCHTEJBHO JIBYX HATYPaIBHBIX YMCeT M 1 N: eciii M, N — HEUETHBIC YHCIIA,
TO UX MPOU3BEACHUE — HEYETHOE YHUCIIO.

«Jlozuka npeduxamosy

.Ha s3pike norukm MIPpCAUKATOB  3alIMIINTC  OIIPCACICHHUC  IIPCACIIa
IMOCJICA0OBATCIILHOCTH. YHCJI0 a=Ilim an Ha3bIBACTCA IMpcaciioMm

n—oo
0CJIEI0BATEIBHOCTH (@n), €Clu Ist 1000ro & >0 CyIIecTBYeT HATypalbHOE
4pcno N, 3aBUCAIIEe OT &, TAKOE, YTO JUIS JI0OOr0 HATypaJbHOTO YHCiIa
N>N_ UMeeT MECTO HEPaBeHCTBO |a, —al< €.
. ITycts P(X) — mpeaukar, onpeaenennsiii Ha muoxkectse M = {-3, 0, 1, 2, 3, 9}.
BhIpasure Cleayrolne BBICKAa3bIBaHUS, HE YIOTPEOIsss KBAaHTOPOB U
UCIIONIB3YS U3 OIEPaLnii TOJIBKO KOHBIOHKIINIO, IU3HIOHKINIO U OTPHIIAHHE

a) IXP(X);

0) VXP(X);

6) Vx((x#1) > P(x));

2) Ix((x=0)-P(x)).

. YKaXXUTE 30HBI I[eﬁCTBI/IH KBAaHTOPOB, INEPCUNCINUTC NMPCANKATHLIC IICPCMCH-

HbI€, CBA3aHHBIE U CBOOOJHBIE MPEIMETHBIE NIEpEMEHHbIE (DOPMYJIbI JTOTUKH
IIPEIUKATOB

VX(P(X)—>EIy(Q(y,z)v R))

. CHUMHTE OTpUIIaHKE HaJ KBAHTOPAMHU Eix(‘v’yP(X, y) — 3zQ ( Z)) :

. MeTogoM MateMaTu4ecKol HHAYKIMH TOKAXHUTE, YTO JJI JTH0OOT0 HATypasb-

Horo uucna N cymma 1° +2° +3° +... 4+ n’ aBngercs TOUHBIM KBAAPATOM.
. [Ipunaiite popmyiie JOTUKH MPETUKATOB

vxvy(P(x)-P(y)-R(x y)—=(x=Y))
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uHTepnperanuto P(X) = «X — coctaBHOE unciao», R(X, ) = «X gemuTcs Ha Y», X
U Y — HaTypaJIbHbIC YUCIIA; ONPEISIIUTE HCTUHHOCTHOE 3HAYCHHUE MOJTy4HBIIIC-
rocsi B pe3yJibTaTe BhICKa3bIBAHUS.

. Jlokaxkure, yTO (hopMyJia JOTHKH MPEIUKATOB

(vX(P(x) N Q(x))) - ((VXP(x))-(I%Q(x)))
SIBJIIETCS TaBTOJIOTHEHN JIOTUKU IMpCANUKaTOB.
. I[OK&)KI/ITC PaBHOCHUJIBHOCTD JIOTUKH ITPCIANKATOB
IAXVYP(X,y) = Vx3ayP(X,y).
. Ucrionb3yst paBHOCWIBHBIE MPeoOpa3oBaHUsl TMpUBEAUTE (POpMyTy JOTHKHU
IMpCaAUKAaTOB

(¥x(P(x) > Q(x))) = ((3xP(x)) = (YQ(Y)))

K HOpMaJIbHOU (popme.

«Hpuﬂoofceﬂuﬂ Mamemamuyeckoll 102UKU»

. Pemmmth ciaeayromyro JOTHYECKyIO 3a7ady ¢ IOMOIIBIO CBEJACHUS K CHCTEME
JOTUYECKUX ypaBHeHHU. 1o 0OBUHEHHUIO B OrpalbJICHUH Iepes CYJI0M Ipe/l-
ctanu A, B, C u D. YcraHnoBneHo cieayroniee:

a) eciii A He BUHOBEH uiu B BuHOBeH, To C BUHOBEH;

0) ecniu A He BUHOBeH, TO C BUHOBEH;

6) He BepHO, uTo eciau C He BUHOBEH, TO D BUHOBCH.
Kto BuHoBen?
. PeanmuzoBats criemyronue GopMyIibl JOTUKH BBICKA3bIBAHUHN B BUJIE PEICHHO-
KOHTaKTHBIX CXEM.

a) (A'B)VC_;

0) (AB)\/(C-D);

8) (A-B)V(B-C)V(A-C);
2) (Av BvC)-(Av I§\/(_3).

. YIpocTute ciaeayrounue peleiHo-KOHTAaKTHbIE CXEMBI:
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4. JlokaxuTe, 4TO U3 UCTUHHBIX MOCHLIOK
a) Bce cryneHtel OIIMU wusyyaror nauciumuinHy «JluckpeTHas
MaTreMaTUKa U MaTEMaTHYECKas JIOTHKay;
0) Bacunuii — ctyneat ®IIMU;
CleAyeT HWCTHUHHOCTh 3aKI4YeHus — Bacuiauil u3zy4yaeT AUCHUILIUHY
«JluckpeTHass MaTeMaTHKa U MaTEMaTUYECKAsl JIOTUKAY.
5. Komanaup ocaxeHHO#M KPenocTH Mociall CAeAyoe TP COOOIICHUS :
@) €Clli HaM YJAacTCi TMOJYyYUTh MPOJOBOJILCTBHE, TO HaM He OyJler
YIPOXKaTh CMEPTH OT TOJIOJA;
0) eclny HaM He yJacTCs MOJIyYUTh MPOJOBOJILCTBUE, TO HAM WU OyaeT
yIpoXkaTh CMEPTh OT T0JI0JIa, WX MBI MOMBITAEMCS MPOPBATH KOJBIO
OKPY>KCHUS;
8) eclii HaMm OyJAeT yrpoxaTb CMEpPTh OT T0J0/a, TO Mbl IMOMBITAEMCS
MIPOPBATh KOJIbLIO OKPYKEHUS.
[TokaxkuTe, Kak MOYKHO YIIPOCTHUTH 3T COOOIICHUS, HE MEHSISI UX CMbICTIA.

«Mmnoowcecmsea. Omoobpascenus. OmuouieHus.
Pexyppenmnuvie coomuowenus»
1. Jlokaxxute cleayroliee TeOPETHKO-MHOKECTBEHHOE TOXKIECTBO
(A\ B)><C Z(AXC)\(BXC).
2. BeiicauTe Kakwe W3 CACAYIOMMUX (QYHKIUH SBISIOTCS WHBECKTHBHBIMH
(CIOpPbEKTUBHBIMU, OUEKTUBHBIMHU):
a) Xx—>1+Xx;
6) X —>1+X°;
8) X >1+x5;
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2) X—>1+x*+x°?
OTtBeT o0ocHYyiITE.

. Jlokaxxute, uto ecmm R ' S — aHTHCMMMeTpUUYHBIE OMHApPHBIC OTHOIICHWS,
OTpe/ieTieHHbIC Ha OJHOW M TOW K€ Mape MHOXECTB, T0 RS — aHTHCHM-
MeTpudHOE OTHOIIeHHe. CoXpaHSETCs JIM CBOMCTBO aHTHCHMMETPHUYHOCTH
npu 00beMHEHNH OTHOIICHUH? OTBET 00OCHYHTE.

. B Teuenme cemectpa 28 CTyIEHTOB HamucaiW TPU KOHTPOJIbHBIC PAOOTHI,
KaX/asi U3 KOTOpBIX Obula olleHeHa B 7, 8 wiam 9 OamwioB. BepHo nu, 4To
HaWyTCS JIBa CTYACHTA, KOTOPBIC MOJTYYUIN OJWHAKOBBIC OIICHKHA Ha BCEX
KOHTPOJIbHBIX paboTax? OTBET 00OCHYMTE.

. Havimure Yn, eciiut Yns2 = 2Ynsa1 + Yo 1 Yo = 0, y1 = 1.

. Haiinute 3amkHyTYyI0 (opMy MpOU3BOIAIICH (QYHKIUHU ISl TIOCTIEA0BATEIb-
HOCTH &, =Nat".

«Kombunamopmwiii ananuz»

. B marasune npojiaercs aneibCUHOBBIN, BUHOTPAHBIN, IEPCUKOBBIN U s107104-
HbI cok. HeoOXonuMo KynuTh ceMb NakeToB coka. CKOJBKUMH CIIoOcOOamMu
3TO MOXHO CIEIaTh?

. CKOITbKO N-3HAYHBIX HATYPAJIbHBIX YHUCEN COACPKAT POBHO o/HY uppy 07

. CKOJIBKO CJIOB MO>KHO COCTaBHUTb U3 IATU OyKB A U He Oosiee 4yeM Tpex OykB
b?

. CKObKMMH  cIOCOOaMM  MOXKHO coOpaTh Opuraay M3 Tpex MalsipoB U
YeTBIPEX ITYKATypOB, €CJIIM UMEETCS IIECTh MAJIIPOB U BOCEMb IITYKaTypOB?

. Jlokaxkure, 4TO

C, +CJ +..+Cr =271
Konmponvuas paboma Ne 6 «bynesvl ¢hynkyuuy»
. 3anuImTe TabIHIly UCTUHHOCTH OyJeBoil pyHKIUU
f (xl,xz,xg):((xl@iz)i« x1)|(x1-x2 —X,).

. IMoctpoitte CIAH®, CKH® wu nomudom JKerajikuHa s CIEAYIOIIUX
OymneBbIX (PyHKITHIL:

a) f(x,X,,x%,)=01100011; 0) (X% %)=(X VX)X VXV,

. Onpenenure sBusgercs i pyakous | (Xl, X, , X3) =01100011 nuHEWHOMH,

MOHOTOHHOM, cCaMOIBOMCTBEHHOU? OTBET 0OOCHYMUTE.
. Yrpoctute 0yneBy Gopmyiy

((leiz)/\(xlv Xz)v Xl)v((xlv YZ)/\(Ylv Xz)v X1)
. JlokaxuTe paBHOCWIBHOCTb
(X0 X Xy 1o X ) = X0+ T (X Xy X, 1) X - (X, %5000, X4, 0)
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7.

.Moxno mm u3 OyneBbIX QYHKIUH X X,X;, X VX, VX, onepanusMu

CyHepno3uiuu GyHKIMI 1 3aMEHbI IEPEMEHHOI MOTYUTh OyJIeBy QYHKIHMIO
f (%, X,,%; ) =00110001? OtBer oGocHyiite.

. SIBnsiercst mm cucteMa GyneBeix dyHKimi {0,1, XX, V XX V X, X5, X, @ X, @ X}

nosiHoi? OTBeT 000CHYTE.

.HaﬁﬂHTe KpaTqaﬁmyfo N MHHHUMAJIbBHYIO JU3BIOHKTHUBHBIC HOPMAJIbHBIC

dbopmel OyneBoit pyHkmwm f (Xi, X, X3) =01100011.
«I pagor»

. BepHo nm cnenyroiee yTBepkaeHHe: eciu B rpade HMMeeTcs POBHO JBE

BEPIIMHBI HEYETHOM CTETEHH, TO CYIIECTBYET 1eMb, coeauHstomas ux? OTBer
oOocHyHTE.

. Bepno 5, yto mo60ii (9, 29)-rpad siBnsiercs cBsizHbIM? OTBET 000CHYHTE.
. BepHo 11, 4T0 f1epeBo ABIseTCs ABYI0JIbHBIM TpadhoM? OTBET 0OOCHYHTE.
. SIBnsercs m mocnenoBarenbHoCcTh d = (5, 4, 3, 3, 2, 2, 2, 1) rpaduueckoii? B

clly4ae MOJIOXKHUTENBHOTO OTBeTa H300pa3ute rpad, MOCIeA0BATEIbHOCTh
CTETICHEH BEePIIMH KOTOPOTro coBmanaet ¢ d.

. Cpenn u300paKeHHBIX HIKE Map rpadoB, HalauTe mapy HM30MOPQHBIX U

napy HensoMopdHbIX rpadoB. OTBET 000CHYHTE.

S =

. Onpenenure SBIAIOTCS JIU Tpadbl, N300paKEHHBIC HUXKE, IBY0JIbHBIMU?

v W

Onpenenute ABIAIOTCSA U Tpadbl, U300paKEeHHbIE HIDKE, dUIepOBbIMU. [[i1s
3IIEpOBBIX rPaOB HANAUTE SUIEPOB LIUKIL.
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8. CxoJIbKO CYIICCTBYCT PA3JIMYHBIX I'AMHJIbTOHOBBIX ITUKJIOB B ITIOJIHOM rpa(be

K, nopsaka n? Oteet o6oCHYyTE.

9. Omnpenenure SBIAIOTCS JIA Tpadbl, N300paKEHHBIC HIDKE, TUTAaHAPHBIMU? J11st
IJIaHapHBIX rpadoB U300pa3UTE COOTBETCTBYIOLIYIO TUIOCKYIO YKIIAJIKY.

e d

h

£

¥

a

«@0pMa]leble A3BIKU U cpaMManuKu.

Aﬂeopummuqecmte MOOenu.»

b

1. Onpenenure kaxoii si3b1k pacnio3naeT JIKA, n300pa’keHHbIN HA pUCYHKE?
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2. [Toctpoiite JIKA, KOTOpBIi pacmo3HaeT MOCIEAOBATEIbHOCTH HYJEH Hu
enunaunil, HaunHarommwmecs ¢ 00.

3.Mycts I'=(V={01},W={J},J,R={J >£,3 —>0J,J > J1}). Tokaxure,

410 s13bIK 3ol rpammatuku L(IN) = {0"1™:n,m € N U {0}}.
. Jlokaxkure, 4o 361K L = {0™1™0™: n € N} ne sBisercs KC-s3bIK0M.
. Pazpaboraiitte  JIMT-tiporpammy  mii  BBIYMCJICHHS  Pa3HOCTH  JABYX
HATYpaJIbHBIX YUCEIL.
6. lokaxute, uyTto mpobiema BEPIIMHHOE ITOKPHITUE, B KOTOpO#l Tpedyercs
OINPEICIUTh CYIIECTBYET JM B JaHHOM Tpade BEPUIMHHOE IOKPBITHE,
MOIIHOCTH KoToporo He Oojiee K (K — 3amanHoe uuciio), seisercs NP-moiHow.

o1 b~

Onucanue HHHOBAIMOHHBIX MOAX0A0B H METO/I0B K NMPeNnoaaBaHUI0
Y4eOHOM QU CIMIIIMHBI

[Ipu opranusamuu o0pa3zoBaTENLHOTO MPOLECCA UCIIOIB3YIOTCS CIEIYIOIINE
MeTonpl. Memoo yuebHOUl OucKyccuu, KOTOPBIA MPEANOJIAracT Yy4yacTue
CTYJICHTOB B II€JICHANIPABIEHHOM OOMEHE MHEHHUSIMU, UICSIMU ISl TIPEIbIBICHUS
W/WIA COTJIACOBaHMS CYLIECTBYIOIIMX MO3UIMI MO OIpenereHHoN Mpobieme.
Hcnonb3oBanne Merofa OOECIEYMBAET MOSBJIECHUE HOBOTO YPOBHS MOHMMAaHHS
U3y4aeMoil TeMbl, MPUMEHEHHE 3HAHWHA (TEOpUi, KOHUENUWW) MpU peuIeHUU
npoOJieM, omnpejeneHue crnoco0oB ux peuieHus. Memoo 2pynnoeozo ooyuenus,
KOTOpBbIM TpencTaBisier coboi (opMmy opraHuzanuu y4eOHO-IIO3HABATEIbHOM
NEeATEIbHOCTH O00yYarouuxcs, MPEeAnoJararonyo (QpyHKIMOHMPOBAHUE Pa3HBIX
TUTOB MAJIbIX TPYIIN, pabOTaNIMX Kak Haj OOIIMMH, TaK U ClelupUIeCKUMU
y4eOHBIMU 3aJIaHUSIMU.

B KkayecTBe TEXHUYECKUX CPEICTB [UIsl CAMOKOHTPOJS PEKOMEHIYETCs
ucnonb3oBath O0pa3oBaresbHyto wiathopmy Insight Runner (www.acm.bsu.by) —
WHCTPYMEHT C 3(G(PEeKTUBHONH (PYHKIIMOHAIBHOCTHIO KOHTPOJS, TPEHUHTA U
CaMOCTOSTEIILHON paOOTHI.

MeToanyecKue peKOMEeHIAlUH 10 OPraHu3aluu
CaMOCTOAATE/IbHON Pad0THI 00y4al0UIUXCS

Jlns opraHM3alud  CaMOCTOSITEILHOM pPabOThl CTYACHTOB IO Yy4eOHOU
JTUCHUIUIMHE CIIeyeT UCMOJb30BaTh COBPEMEHHbIC MH()OPMAIIMOHHBIE PECYPCHI:
pa3MecTuTh Ha 0O0pa3oBaTEIbHOM TOPTAJIE  KOMIUIEKC YYEOHBIX U y4eOHO-
METOJUYECKUX MaTepuaioB (yueOHO-TIpOrpaMMHBIE MaTepUalibl, yueOHOE U3/JaHUE
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JUISL  TEOPETHUYECKOTO HW3YYEHHS JAUCHUIUIMHBI, METOJAUYECKHUE YKa3aHUs K
NPaKTUYECKUM  3aHSATHSAM, MaTepuaigbl TEKYIIero KOHTPOJISI U TeKyllen
aTTeCTalliM, IO3BOJSIONINE OMNPEIEIUTh COOTBETCTBUE YUE€OHON NEATEeTbHOCTH
oOydaromuxcst ~ TpeOOBaHHSIM  0Opa30BaTENIbHBIX  CTAaHAAPTOB  BBICHIETO
oOpa3oBaHus U Y4eOHO-IPOrPAMMHOM JOKYMEHTAllUM, B T.4. BOIPOCHI JUIs
MOJATOTOBKM K A3K3aMEHY, 3a/JIaHMsi, TE€CTbI, BOMPOCHI JUIsl CAMOKOHTPOJIA WU Jp.,
CIIUCOK PEKOMEHIYEeMOH JIUTepaTypbl, HHPOPMALIMOHHBIX PECYPCOB U JIp.).

IIpumepHbIii MepedyeHb BONMPOCOB K IK3aMeHY
1-if cemecTp

1. Bricka3biBanue. Jlornueckue onepanuu HaJl BEICKa3bIBAHUSIMU.

2. dopMyia JIOTUKK BbICKa3bIBaHUU. Tabnuiia MCTUHHOCTH (HOPMYJIIBI JIOTUKU
BBICKa3bIBaHUH. BBINOTHUMBIE, TOXIECCTBEHHO-UCTUHHBIE U  TOXIECTBEHHO-
JIO)KHBIE (HOPMYJIBI JIOTMKM BbICKa3biBaHUW. PaBHOCHIIbHBIE (HOPMYJIBI JIOTHKU
BBICKA3bIBaHUI.

3. Jloruueckoe CJIICOOBAaHHUC U OKBUBAJICHTHOCTD. OcHoBHas TCOpCMaA JIOTHYCC-
KOT'O BBIBOJA.
4, IlonsaTne N-mMecTHOTrO mpcaruKara. MHOXECTBO HCTHHHOCTHU InpcanKara.

BreimonmHuMBIE, TOXAECTBEHHO-UCTUHHBIE W TOXKIACCTBEHHO-JIOKHBIE MPEIUKATHI.
PaBHOCWIIbHBIE TPEAUKATHI.

S. Onepaunu Hax npenukatamu. Popmysia JOTHKM IpeaukaroB. WHtepnpe-
Tarust GopMyJIIbl TOTUKU MPETUKATOB HA MHOKECTBE.

6. dopmyna JOTUKHA NPEAUKATOB. BBINOIHUMBIE, TOXIECTBEHHO-UCTUHHBIE,
TOKJECTBEHHO-JI0KHbIE HA MHOKECTBE (DOPMYJIbI JIOTHUKHU MPEAUKATOB.

7. @opMyna 5orukd npeaukaroB. OOme3HaunMbie  (OPMYJBI  JOTHUKH
npenukatoB. [IpoGiembl paspemieHust A OOIIE3HAYUMOCTH U BBIIOJHUMOCTHU
dbopMyIT IOTUKY TTPEIUKATOB.

8. dopmyna JIOTUKH npeaukaToB. [IpuBeneHHas u HOpMaiabHas (HOPMBI IS
dbopMyI1 TOTUKU PETUKATOB.
9. MmuoxecTBa, crmocoObl 3aganus MHOXKECTB. [logMHOKeCTBa 1 MX CBOMCTBA.

Onepanuy HaJ MHOXKECTBAMU.

10. JlexapToBO TpOM3BEIEHHUE MHOXECTB. UHMCIIO 37EMEHTOB B JI€KapTOBOM
MPOU3BEACHUN MHOMXECTB.

11. bunapuHoe otHomeHue. Omnepanuu HajJ OWHAPHBIMU  OTHOILICHUSMH.
OTHoOIIEHNE YKBUBAJIGHTHOCTH U YaCTUYHOTO Topsika. Kitacchl 2KBUBaJIGHTHOCTH
U WX MPEACTaBUTEIH.

12.  Orobpaxenue.  VIHbeKTUBHBIE,  CIOPBEKTHUBHbIE U  OWCKTHUBHBIC
OTOOpaKeHHs.

13.  Orobpaxenue. Kommnosuiusa otoOpaxkenuii. OOpaTHbie 0TOOpaKeHUSI.

14. PaBHOMoOIIIHBIE MHOXECTBA. CUETHBIC U HECUETHBIC MHOXKECTBA. [[prMephl.
15.  OcHoBHBIE TpaBWwiia KOMOWHATOPHKK (TPABWJIO CJIOXKEHUS, MPABUIIO
yMHOeHHUs). Pa3menienuss u couetanus (C MOBTOPEHUSIMU U O€3 MMOBTOPEHUI) U3
N 3JIEMEHTOB 10 K JIeMeHTaM.
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16. Pa3memenus u coyetanus (C MOBTOPEHUSAMU M O€3 MOBTOPEHMIt) U3 N
a51eMeHTOB 10 K anemenTam. Unciio pa3MenieHuii ¢ MTOBTOPSHUSIMU U3 N 3JICMEHTOB
1o K asiemMeHTam.

17. PasmemieHus u codeTaHus (C MOBTOPEHUAMH M 0€3 TMOBTOPEHHUI) M3 N
3JIeMeHTOB 110 K 3meMenTaM. Yucino pa3menieHuii 6¢3 MOBTOPEHHUH U3 N 3JIEMEHTOB
1o K anemenTam. Unciio mepecTaHOBOK 3JIEMEHTOB N-3JIEMEHTHOT'O MHOYKECTBA.

18. PasmemieHus u codeTaHus (C MOBTOPEHUAMH M 0€3 TOBTOpPEHHUM) M3 N
aNIeMeHTOB 1o K anemeHTaM. Yuciio coderanuii 6e3 MOBTOPEHUH M3 N 3JIEMEHTOB
1o K anemeHnTam.

19. Pa3memienus u coderaHus (C MOBTOPEHHsIMH W 0Oe€3 MOBTOPEHHI) U3 N
aneMeHTOB 1o K snemenTam. Unciio codeTaHuil ¢ TOBTOPEHHUSIMHA U3 N JIEMEHTOB
1o K anemeHnTam.

20. bunowm Heiorona. CBoiicTBa OMHOMHATBHBIX KOAP(HUITUCHTOB.

21. IlonmHomwuanbHas popMya.

22. ®opmyna BKIIOUYECHUA U UCKIIIOYEHHUHN U €€ MPUIIOKEHUS.

23. JluHeiHbIE OJHOPOJHBIC PEKYPPEHTHBIC COOTHOIICHUS K-ro mopsiaka c
NOCTOSIHHBIMU KO3 dunrentamu. Teopema 0 pelieHuu JTMHEWHOTO OJHOPOJHOIO
PEKYPPEHTHOT'O COOTHOILLIEHUS BTOPOTO MOPSIIKA.

24. JluHeilHbIE OJHOPOJHBIC PEKYPPEHTHBIC COOTHONICHUS K-ro mopsiaka c
NOCTOSIHHBIMU KO3 dunrentamu. Teopema O pelieHuu JTMHEWHOTO OJHOPOJAHOTO
PEKYPPEHTHOTO COOoTHOMIEHHS K-To mopsiaka (0e3 J0Ka3aTenbCTBa).

25. IlpowmsBogsmme Qynkuuu. Omepanuu HaJa MPOU3BOAAIUMHU (YHKIUSIMHU.
PelieHrie peKyppeHTHBIX COOTHOIIEHUN METOIOM MPOU3BOASIINX PYHKIIUMA.

2-ii ceMecTp

1. bynesbl ¢pynkunn. Tabnuunoe 3aganue OyiaeBbIX GyHKUIMNA. Uncno OyneBbIx
GyHKIHUI OT N IEPEeMEHHBIX.

2. ByneBbl pyHkuuu. Dnementapubie 0yneBbl GyHKIMH. BynaeBbl GopMyIIbI.

3. Paznoxenue OyneBoil (QyHKUMM B AU3IBIOHKTUBHYIO (OpMYy MO OJHOM
IIEPEMEHHOM.

4, Paznoxxenne OysaeBoW (QYHKIMM B JU3BIOHKTUBHYIO ¢opMmy 1o K
nepeMeHHbIM. CoBepIlIeHHas JU3bIOHKTUBHASI HOpMaJibHas popMa.

S. CoBepiieHHas IU3BIOHKTHBHas HoOpMajibHas (opMa M COBEpLICHHAsS
KOHBIOHKTHBHAsi HOpMasibHast popma.

6. [Tomunom JKerankuHa (CyIIECTBOBAaHME M €IMHCTBEHHOCTH). MeTOb
MIOCTPOEHUS.

1. [lonmnass cucrema OyneBbIXx (YHKIUNA. 3aMKHYTbIE KiacChl OYJIEBBIX

¢bynkuumii. Knacc OyneBbIX (yHKIMIA, COXpaHSIOMMX KOHCTaHTy 1, W Kjacc
OyneBbIX (PYHKIIUI, COXpaHSIOUMX KOHCTAHTY 0.

8. [lonnass cucrema OyneBbIX (QYHKIUN. 3aMKHYTble KJIAcChl OYJEBbIX
bynkuumii. Knace amHeHbIX QyHKIMA.
Q. [lonnass cucremMa OyneBbIX (QYHKIUN. 3aMKHYTble KJIAcChl OYJIEBbIX

¢bynkuuid. Kiiacc MOHOTOHHBIX (DYHKIIHIA.
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10. Tlonnast cucrema OyneBbIX (QYyHKUMA. 3aMKHYTbIE KIAcChl OyJeBbIX
dbyukiui. Kiacc camo1BOMCTBEHHBIX (DYHKITUH.

11. Jlemma o HecaMOABONCTBEHHOM (YHKITUH.

12. Jlemma 0 HEMOHOTOHHOU (PYHKIIUH.

13. Jlemma o HeNMHEHHON QYHKITUH.

14.  OcHoBHas 1eMMa KpUTEPHS TOJTHOTHI.

15. Kputepuii oTHOTHI CUCTEMBI OYJIEBBIX (PYHKITHM.

16. MwuHuManpHbIE W KpaT4daliiue AU3BIOHKTUBHBIE HOPMAJbHBIE (HOPMBI
OyneBoi QyHKIIUU.

17. Tpad. Cmexubie BepUIMHBI U CMEXHbIE pedpa. OKpyXeHHE U CTENeHb
BepuinHbL. [Ipocreiinne rpadsl criennaabHOTO BUAA.

18. Matpurp rpada. JleMMa «o pyKOTIOKATHIX.

19. TI'paduueckas mOCIEIOBATEIBHOCTh IENbIX HEOTPULATEIBHBIX YHCEI.
Kpurepuit rpapuyHoCTH MOCHEAOBATEIBHOCTU. AJITOPUTM  PacTO3HaBaHUSA
rpaduuecKux Mmocien0BaTeIbHOCTEH.

20. Ilomeuennsie rpadbl. Unucio momMedeHHBIX TpadoB 3aJlaHHOTO MOPSIKA.
N3omopdusm rpados.

21.  OTKpbIThIE U 3aMKHYTHIE MapIIPYThI, IEMb, MPOCTas IeMb, IUKII, TPOCTOU
nuki. CBs3HBIA rpad W KOMIIOHEHTHI CBsi3HocTu rpada. Teopema o
npeacraBieHun Tpada B BUAE TU3BIOHKTHOTO OOBEAMHEHUS €r0 KOMIIOHEHT
CBSI3HOCTH.

22. PaccrosHmME MEXITy BEpPIIMHAMH. DKCICHTPUCUTET BepIiuH rpada. Paguyc u
nuameTp rpada. CooTHOIIEHUE, CBSI3bIBAIOIIEE PAANYC U TUaMeTp rpada.

23. JIBynomnwHsrii rpad. Kputepuii ABymonsHoCTH rpada.

24.  JlepeBo. DKBUBAJICHTHBIC OTIPEICIICHUS ACpEeBa.

25. Teopema Kanu o uriciie mOMEUEHHBIX IEPEBBEB 3aJaHHOTO TIOPSIKA.

26. Ilmockue u manapueie rpadsl. ['panu miockoro rpada. Gopmyna Diinepa.
27. Ilnockue m mmanapHsie rpadsl. ['panu miockoro rpada. ['omeomopdHbie
rpadsl. Kpurepuit TJIAaHAPHOCTHU [TonTpsiruna-KypaToBckoro (6e3
JI0Ka3aTeIbCTBA).

28. Dinepossl rpadul. Kputepuii sitnepoBoctu rpada. AITroOpuT™M MOCTPOCHUS
siliepoBa IUKJIIa B SHIepOBOM Trpade.

29. TamunbToHOBBl rpadnl. HeoOxomumble U JOCTATOYHBIE  YCIIOBHS
raMuJIbTOHOBOCTH Tpada.

30. IIpaBunbHas packpacka rpada u xpomaTHueckoe 9nucio rpada.

31. Tlopoxnmaromas rpaMMaTHKa U ee s3bIK. Kitacchl MOpoKaaromumx rpaMMaTHK
U UX SI3BIKU.

32. JleTrepMUHUPOBAHHBIC U HEACTCPMUHUPOBAHHBIC KOHCUYHBIC aBTOMATHI.

33. JlemMmblI 0 «Hakauke» 1T A-a361K0B U KC-43bIKOB.

34. YcTpoiCTBO W mporpaMma JETEPMUHUPOBAHHON (HEACTSPMUHUPOBAHHOMN)
OJHOJICHTOYHOM MalnHbl ThropuHra. @yHKIMH, BBIYUCIUMBIE 110 THIOPUHTY.

35. Ilpocreitmme apudmernueckue GyHkimu. Kiaccel peKypCUBHBIX (PYHKITUH,
COOTHOIICHHSI MEXTy HUMU U KJIACCOM (PYHKITUH, BEIYUCIUMBIX 110 THIOPUHTY.

36. Maccosas npooiema. [Ipobrema pacrioznaBanus I1, cxema KogupoBaHus U
S3BIK, COOTBETCTBYIOMIME TIpodieme [1.
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37. ANropuTMHUYECKH pa3pelirMble W Hepaspemmnmbie mpobiembl. [Ipobrema
CaMOITPUMEHHMOCTH.

38. Kiaccel P u NP. I[Ipo6iema paBenctBa kinaccoB P u NP. [Tonmunomuanbaas
CBOJMMOCTH Ipo0JieM pacrno3HaBanus U NP-nonHbie 3a1a4u.
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MMPOTOKO.JI COIJIACOBAHMS YYEBHOM ITPOT'PAMMBI YBO

HasBanue yueOnoil | Hazpanue [Ipennoxenus Pewmenne, npunstoe
TV CUUTUIUHBIL, Kadenpsl 00 u3MeHeHusIX B | Kaempoi,
C KOTOpOH COZIEp’KaHUH pa3paboTaBiieit
TpedyeTcs yaeOHOM y4eOHYIO
COTJIACOBAHUE IPOrpamMMBel nporpammy (c
YUpEXKIACHUS yKa3aHHEM JaThl U
BBICIIIETO HOMeEpa MPOTOKOJIA)
oOpa3oBaHus 1O
y4eOHOM
JACHUTINHE
AJITOPUTMBI U JuckpeTHoun HET N3menenuit He
CTPYKTYpHI JAaHHBIX | MaTEMaTUKHU U TpedyeTcs
AITOPUTMHUKHU (mporokoi Ne 23 ot
24.06.2021 r.)
Teopus rpadon buomMenunmHckon HET N3menennit ve
UH(pOpMATUKU TpedyeTcs
(mpoTtokos Ne 23 ot
24.06.2021 r.)
Teopus Teopuu HET N3menenuit He
BEPOSITHOCTEU U BEPOSITHOCTEU U Tpebyercs
MareMaTu4yecKas MaTeMaTU4ECKON (mpotokoia Ne 23 ot
CTaTUCTUKA CTaTUCTUKU 24.06.2021 r.)
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JTOINOJTHEHUSI U UBMEHEHMUS K YUYEBHOM MIPOI'PAMME 11O
N3YYAEMOMU YYEBHOU JUCIHUITIJIMHE
Ha / y4eOHBIN roj

No JIOTIOJIHEHUS ¥ U3MCHEHUS OcHoBaHue
/i

VYyebHas nporpamMmma nepecMoTpeHa U 0100peHa Ha 3aceaHuu Kadeapsl
(mpoTokoa Ne oT 201 r.)

3aBenyromuii kadeapou

YTBEPXIAIO
Jlexan ¢akynbrera
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