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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

PabGouas mporpamma gucuurmiiuHbl (MoAyis) «JluckpeTrHas MareMaThKa» COCTaBJEHA B
COOTBETCTBUHU € (eaepaibHbIM T'OCYJAapPCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICHIETO
oOpa3zoBaHus — Oakanaspuat 1o cuneruansHoct 02.03.01 Marematuka 1 KOMIBIOTEPHBIE HAYKH,
npoduns PazpaboTka, yrBep>KIAeHHbBIN MpruKkazoM MUHICTEpCTBA HAYKU U BBICIIET0 00pa3oBaHus
Poccuiickoit ®eneparuu Ne 807 ot 23.08.2017 roxa.

Wzydenue nucuuruiMHbl (Moayisi) «J/luckpeTHas MaTemaTHKa» SIBISETCS OCHOBOM st
MHOTHUX JPYTHX MaTeéMaTUYeCKUX JUCLMIUIMH. uciumuimHa (Moaynb) pa3BUBAET aHATMTUYECKOE
U KPUTHUYECKOE MBIIUIEHUE, YTO SBJIAETCS Ba)KHBIM HABBIKOM JJIS PEHICHHs CIOXKHBIX 33a71a4 B
pa3IMYHBIX cdepax.

MecTo AMcHUIINHBI (MOYJIS) B CTPYKTYpe 00pa30oBaTe/ibHON MPOorpaMmbl

Hacrosimas nucuunianHa (MOayJib) BKJIOUEHA B y4€OHBIH IIJ1aH 10 MPOorpaMMe MOArOTOBKH
OakanmaBpuata no Hampasieruto 02.03.01 MaremaTnka W KOMIBIOTEpHBIE HAYKH, MPOQUIb
Pa3paboTka u BXOAUT B 00s13aTeIbHYIO YacTh biok 1.

Jucuummna (Moyib) n3ydaercst Ha 1 wium 2 kypcee Bo 2, 3 wim 4 cemecTpe Ha BBIOOD.

Leap u3yyeHuss JAMCHUIIMHBI (MOAYJsi): B (OPMUPOBAHUU TIYOOKOTO MOHUMAHUS
MIPEJEIOB, HEMPEPHIBHOCTH, IPOU3BOIHBIX U MHTETPAJIOB, a TAK)KE UX IPUMEHEHUS B PA3JIUYHBIX
00JacTsSIX HAYKH U TEXHHUKH.

3anaum u3ydeHusi JMCUMILIMHBI (MOIYJIAA) HAMPaBJICHbI HA (JOPMUPOBAHKE Y CTYJCHTOB
CIEAYIOIINNI 3HAHUW, YMEHUN U HABBIKOB!

— u3yuuTh (yHIaMEHTAIbHbIC MOHITHUS AWCKPETHOW MAaTeMaTHKH, BKIIOYas JIOTHKY,
MHO>KECTBa, OTHOIIECHHUS], Tpadbl 1 KOMOMHATOPUKY, KAaK OCHOBY ISl TOHMMAHUS JUCKPETHBIX
npoueccos B MU;

— OCBOMTH METOJIbl PENIEHUs 3aJlad HAa OCHOBE JUCKPETHBIX CTPYKTYp, TaKUX Kak
QITOPUTMBI TIOWCKA, ONTHUMH3AIMM M aHaimu3a rpadoB, NPUMEHUTEIHHO K KOMIBIOTEPHBIM
HayKawm;

— pa3BUTh HABBIKU (HOPMATHHOTO JOKA3aTEIbCTBA, MATEMATUYECKOTO MOJICTUPOBAHUS U
JIOTUYECKOT0 MBIIUIeHUs. s 3 (HEKTUBHOTO peuieHus: mpodsieM B 00JACTH MCKYCCTBEHHOTO
WHTEJJICKTA;

— MPUMEHUTH JUCKPETHBIE MATEMATUUECKNE METOBI JISl aHAIM3a U CUHTE3a AJITOPUTMOB
MAaIIMHHOTO 00y4YeHus, 00paOOTKHU NaHHBIX U MPOSKTUPOBAHUS CUCTEM.

B pe3ysbTare 0cBOeHUSI TUCHUILIAHBI (MOAYJIs1) 00y4aIOIMIiCSl 10JI2KEeH
3Hamp:

— omnpeneneHus OyneBbIX PYHKITUH, WX TAOJIUIIBI HICTUHHOCTH, 3aKOHBI OYJICBOM JIOTHKH.
3aKOHBI JIOTMKH MIEPBOTO MOPSAIKA, CHHTAKCHC U CEMaHTHKa (GpopMyi;

— 0a30Bble TOHATUS TEOPHUM MHOXECTB, COOTBETCTBUS M OTOOpaKEHUS MEXIY
MHOKECTBAMU U UX BUJbI,

— OCHOBHBIE (POPMYJIBI KOMOMHATOPUKH: YHCIIa COUETAaHUH, pa3MeIleHu i, IepecTaHOBOK.
bunom HerotoHa u tpeyronsHuk Ilackains;

— OCHOBHBIE ONpeIeNeHuss W TeopeMbl Teopuu rpadoB, Kimaccsl rpados:
OpUEHTUPOBaHHBIE I'padbl, 1EPEBbs, IBYA0IbHBIE Tpadbl, il1epoBbl Tpadhl;

— OCHOBHBIE OIIpEIeNIEHUs] U TEOPEMbI TEOPHH YUCEIL. CBOMCTBA JEIMMOCTH U CPaBHEHUI
0 MOAYII0. Majiasi Teopema depma;

ymembp:

— YTEHHWe U 3amuch (GOpPMYN C KBAaHTOPAMHU, NPUMEHEHHE 3aKOHOB JIOTUKU JUIs
npeoOpa3zoBanus GOpMyT,
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— mnOpuMeHeHue npuHiuna Jlupuxie, noka3zarenbcTBa OT HOpoTuBHOro. Iloctpoenue
pacCcyXIeHUM BUJA «OLEHKAa + mpuMep» Il MUHUMHU3AIMUU WM MAKCUMH3AIMU 33JIaHHOTO
napamMmeTpa npu OrpaHuYCHUsIX;

— TPUMEHEHHE OCHOBHBIX (HDOPMYJ KOMOMHATOPWUKH ISl pEIICHHS 3a7ad Ha IOJCYET
KOJINYECTBA BAPHUAHTOB,

— MPUMEHEHHUE METO/1a MaTeMaTHYECKOM MHIYKIIMU, METO/1a JBOMHOIO MOJCYETa, METO1a
KpalHero sl pemieHus 3a1a4 Teopun rpados;

— TMPUMEHEHHUE CBOMCTB JIETMMOCTH, CBOMCTB OCTATKOB M CPaBHEHUH MO MOIYIIO IS
peleHus 3a/1a4 TEOPUU YUCEN,

6/1a0embn:

— BJAJICHHE OCHOBHBIMH METOJAMM JOKa3aTelIhCTBA, TaKUMH KaK J0Ka3aTelIbCTBO
MIPUMEPOM, MPAMOE JI0KA3aTEIbCTBO, JOKA3aTEILCTBO OT MPOTUBHOrO M NpUHLUN Jupuxie;

— TpUMEHEHUE KOMOWHATOPHBIX (OPMYT W TEOpEeM JUIsl PEIICHHUS 3aJad JUCKPETHOM
TEOpUU BEPOSATHOCTEW. Pacduer MaremMaTrndeckoro OXUAaHUS [JIs JUCKPETHBIX CIIyYalHBIX
BEJIMYNH,

— TpUMEHEHHUE Teopuu TpadoB IS PEIICHUS 3a7ad HA MOMAPHBIC OTHOIICHUS MEXIY
o0BekTaMu B MHOKECTBE. [lepeBo/ 3a1a4 Ha s3bIK TeOpuu TpadoB;

— WCIMOJIH30BAHUE TCOPUH YUCEI VISl TOCTPOCHHUS JITOPUTMOB IIH(PPOBAHUS C OTKPBITHIM
KJIFOUOM U ISl IPYTUX HPUKIAJHbIX 337]a4 TEOPUH AITOPUTMOB.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs

Komnerennuu, ¢opmupyemble B pe3ylbTaTe OCBOSHHS IUCHHUILIMHBI (MOIYJs) IpH
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU
pabOoTHUKaMU YHUBEPCUTETA U B POpPME CAMOCTOSATENILHONU PabOThI 00YyUYarOIIUXCS:

Komnerenuus

Conep:xanue
KOMTIIETEeHIINH

Nuauxkarop
KOMIIETeHIIN U

IlepeyeHpb MIAHMPYEMBIX
pe3yJbTaTOB 00y4eHus Mo
JUcCHUIIMHE (MOTYJIIO)

OIIK-1.

CnocoOeH HaXOIHTh,
(dhopMyTHUpOBaATH U
pemaTs aKTyajabHbIE U
3HAYUMBIC TIPOOIIECMBI
MPUKJIATHON U
KOMITbIOTEPHOU
MaTeMaTHKH

OIIK-1.1.

3HaeT OCHOBHBIE METOBI U TOJIXOJIBI K
pELIESHUIO 3aJ1a4 MPUKIIaIHON 1
KOMITBIOTEPHON MaTeMaTHKH, BKIIFOYas
AITOPUTMBI, MAaTEMaTHUYECKOE
MOJIETTUPOBAHIE U TEOPHIO
ONITHMU3AINH, & TAK)KE COBPEMEHHBIS
WHCTPYMCHTBI U TEXHOJIOTUH,
HCIIOJIb3YEMBIE B 3TOH 00JIaCTH

OIIK-1.2.

YMeeT aHanu3upoBaTh U
(hopMynHpoBaTh MaTEMaTHIECKHE
3aga4u, IPpUMCHATb COOTBETCTBYIOIIUC
METOABI U AJITOPUTMBI JUIS UX PELICHUS,
a TaK)Ke UHTEePIPETUPOBaTh U
MpEeACTaBJIATE PE3YJIbTAaThI B MOHATHOU U
JIOCTYITHOM opme

OIIK-1.3.

NmeeT nmpakTudeckuii ombIT pabOTHI HAJT
MPOEKTAaMU WM UCCIEAOBAHUSIMU B
00J1aCTH MIPUKIIAIHON ¥ KOMITBIOTEPHOM
MAaTE€MAaTHUKH, BKJIIOYasl y4acTHE B
KOHKYpCax, OJIMMIHNAIaX WM HAyYHbIX
nyOJIMKAIUsIX, T ObLIH PEIICHBI
aKTyaJIbHbIE M 3HAYMMBbIE 33/1a4l

IK-1.

CriocobeH onpeaensTh
obmrre Gopmel 1
3aKOHOMEPHOCTHU
00JIaCT! MAIIMHHOTO
o0OyueHus

IK-1.1.

3HaeT OCHOBHBIE TEOPETUYECKHE
KOHIICTIIINH ¥ NPHHIMIIBI, OTHOCSIIHECS
K 00JIACTH MAaITMHHOTO 00y4YeHusl, a
TaKXKe KIIFOUeBbIe 3aKOHOMEPHOCTH U
MOJIEJH, KOTOPBIE TOMOTAIOT B aHAITH3E
1 MHTCPHOPCTALUHN JaHHBIX

IK-1.2.

YMeeT IpoBOANUTE CUCTEMATHYECKHN
aHaM3 00JacTH pa3pabOTKH, BBISIBISTH
1 hopMyITUPOBaATH 00IIIHE
3aKOHOMEPHOCTH U TCHJICHITUH, a TAKXKe
MPUMEHSTH METO/IbI CCIIEIOBAHUS IS
MIOJTYYECHUS] HOBBIX 3HAHUM U IOHMMAaHHUS

IK-1.3.

NwmeeT npakTudeckuii OnbIT paboTH B
00J1acTH MaIIMHHOTO OOYUYEHHS,
BKJIIOYAsl y4acTUE B HAYYHBIX NMPOEKTAX,
HCCIEIOBAHMAX WIN MPAKTUIECKUX
3a/laHusIX, T1e ObUTH BBISABICHBI U
omnucanbl o0ume GopMbl 1
3aKOHOMEPHOCTH
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
n HaumenoBanue Ounas ¢hopma TKY
pa3aesna IuCHUNJINHBI KonrakTHas padora (Tekymmii
(Moxyast) Jleky | CemuHapbI Komrpos CamocrosiTesnb KOHTPOJIb
un (MpaKTHYECK Hasi paboTa yCIeBaeMoCTH)
He 3aHsITHS)
1 OCHOBHBIE KOHIICITIIHHI 7 7 31 JloMaIlrHee 3aaHne
Y TEPMHHBI
2 KomOunaropuka 8 8 31 Jomainee 3aganue
KonTponphas
pabora
3 Teopus naGopmanuu 8 8 31 JomaiiHee 3aaHue
4 Teopust rpados 7 7 31 KontponbsHas
pabota
IK3amen 6
Hmozo: 30 30 6 124
O6vem oucyuniunst (Mooy/is) 190
(6 ax. u.)
O6vem Oucyuniunvt (MoOyas) 5
(6 3au. eo.)
4. CopepxaHue TMCUUILTHHBI (MO1YJIs)
Nen/m | HammeHoBaHue pazgesia Conepxanue TUCHUNIHHBI (MOYJIs1) IO TeMaM

AUCHUNJIMHBI (MOYJIs1)

1 OcHOBHBIE KOHIEIIMHA U | OCHOBBI JIOTHKH U TEOPUH MHOKECTB. COOTBETCTBUA U OTOOpayKEHUS
TEPMUHEI KomOuHaropuka: nepecTaHOBKH, Pa3MELICHHUS, COUSTAHUS

OcCHOBHBIE IOHSTHUS TEOPUH I'padoB
bunapnslie oTHOMmEHH. OTHOIIEHNS SKBUBAJIEHTHOCTH U MOPSIKA
OCHOBHBIE METO/Ibl MATEMaTHYECKUX TOKa3aTeIbCTB

2 KomOunatopuka CpoiicTBa coueTanuii. Co4eTaHUs C IOBTOPEHUAMU
PexyppenTabie cootHOmeHMs. Yncina GuboHauyn
IlepecTaHoBKH Kak rpymnima. Pa3nokeHrs Ha IUKIIBI

3 Teopust uHpopmaun BsBemuBanus u Teopus nHGopMann

4 Teopus rpados OpuentupoBanHble rpadbl. MHIyKIus B rpadax

Cesi3HOCTB TpadoB. [lepeBbs

ket B rpadax. AByaonbHbie Tpadbl
OHepoBbl U TaMHJIBTOHOBBI Tpadbl
[Toncuers! B rpadax

[Tnanapasie rpadel. Teopema o ISTH KpacKax
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxnplii cTyqeHT B TedeHHE BCEro Inepuoja OOydYeHMs NOJIydaeT WHIWBUIYaTbHBIH
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEpPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 IpeJIelIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnognasa numepamypa:

1. KoncrantunoBa, E. B. Teopus rpados: anrebpandeckas Teopus : y4eOHUK AJisi BY30B /
E. B. KoncrantunoBa. — MockBa : UznarensctBo FOpaiit, 2025. — 123 c¢. — (Bsicuee
oOpazoBanue). — ISBN 978-5-534-20172-7. — Tekcr : anektponnbiii / OOpa3oBarenbHas
wiatdopma tOpaiir [caiit]. — URL: https://urait.ru/bcode/569211.

2. CkopyOckuii, B. 1. Maremarnyeckas JIOoruka : y4eOHUK ¥ IPAKTUKYM Ui By30B / B. 1.
CxopyOckuii, B. W. [Tomnsixos, A. I'. 3p1koB. — Mocksa : M3garensctBo FOpaiit, 2025. — 211 c.
— (Beicmiee oOpaszoBanme). — ISBN 978-5-534-01114-2. — TekcT : SIEKTPOHHBIA //
Oo6pazoBarenbHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/561076.

3. JuckperHas maTemaTuka : yueOHoe mocodue AJis By30B / o]l HaydyHoU penakuuen A. H.
Ceceknna. — Mocksa : M3znatensctBo FOpaiit, 2025. — 85 ¢. — (Bricmiee o6pa3oBanue). —
ISBN 978-5-534-21182-5. — Tekct : anektponHsblil // Obpa3oBatenbHas 1iardopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/559511.

4. baspun, U. U. JluckperHas maremaruka. YUeOHMK M 3aJayHUK : ais By3os / U. W.
baBpuna. — Mocksa : M3narenscTBo FOpaiit, 2025. — 193 ¢. — (Bricmiee oopazoBanue). — ISBN
978-5-534-07065-1. — Texkcr : anexTponHbIi // O0pazoBarenbHas miatgopma FOpaiir [caidt]. —
URL: https://urait.ru/bcode/560535.

5. l'amkos, C. b. JluckpeTHas mareMaTuka : yuyeOHHK M mpakTukym ans By3oB / C. b.
lNamkos, A. b. ®ponos. — 4-e uzn., nepepad. u gon. — Mocksa : U3garensctBo FOpaiit, 2025.
— 530 ¢. — (Bricmiee obpazoBanne). — ISBN 978-5-534-17718-3. — TekcT : 21IeKTpOHHBIH //
O6pasoBarenbHas iatdopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/560607.

Hononnumenvnan r1umepamypa:

1. I'paxem P., Kuyr /1., [Taramuuk O. KonkperHnas marematuka. MaremMaTnyeckue OCHOBBI
uHpopmatuku. — M. : Bunbsmc, 2009. — 784 c.

2. Ilak, B. T'. JluckperHas mMaTemaTuka: TEOPUS MHOKECTB W KOMOMHATOPHBIN aHAIM3.
COopHuk 3ama4 : yuebHoe mocobue nms By30B / B. I'. [Tak. — Mocksa : U3narensctBo FOpaiir,
2025. — 233 ¢. — (Beicmiee obOpaszoBanme). — ISBN 978-5-534-21516-8. — Tekct
NeKTpoHHBIH  //  OOpazoBarenbHas  matgopma  HOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/575015.

6. MartepuajbHO-TeXHHYeCKOe o0ecreyeHne

YHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JEMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00ecrieunBaroNIeii MpoBeIeHUE BCeX
BUJOB JUCUUIUIMHAPHOW M MEXIUCLUILUIMHAPHON IOATOTOBKH, IPAKTHYECKOW M Hay4yHO-
UCCIIEIOBATEILCKON PabOT 00yJaromuXxcsl, IPeAyCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[TomerieHus1, KOTOpPbIE IPEACTABIIAIOT COO0H yueOHbIE ayAUTOPUU AJIs IPOBEICHUS 3aHATHH
JEKLIMOHHOIO THMA, 3aHATHUM CEMHHApCKOro (MpakTUYECKOro) THMA, T[PYIIOBBIX U
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https://urait.ru/bcode/569211
https://urait.ru/bcode/561076
https://urait.ru/bcode/559511
https://urait.ru/bcode/560535
https://urait.ru/bcode/560607
https://urait.ru/bcode/575015

WHIUBUIyAJIbHBIX KOHCYJIbTALlUM, TEKYIEr0 KOHTPOJIS U MPOMEKYTOUHON aTTECTALlUU, a TAKKe
MOMEIIEHUS JUISI CAMOCTOSTEIILHOM paOOThl M IOMEIICHHUS JJIsI XPAHCHUS U TPOPUIAKTHIECKOTO
oOciyxuBaHusi yaeOHoro obopynoBanus. [lomenienrs yKOMITJIEKTOBaHbI CHEIIMATU3UPOBAHHON
MeOEIbI0 U TEXHUYECKHUMH CPEJCTBAMHU OOYUYCHUS, CIYXKAIIUMHU JJIsl MPEACTAaBICHUS YIeOHOM
nHpopMaIuy OOJIBIION ayAUTOPHH.

W3ydeHne qUCIHUIUTMHBI (MOTyJIsl) 0OECTICUNBACTCS B YUCOHBIX ayAUTOPHIX, OCHAIICHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMITbIOTEPHOU TEXHUKOM;

— MEXaHUYECKUMH KaJbKYJISATOPaMu;

— CIEUHaTU3UPOBAHHBIM 000PYI0BaHHEM, BKIIIOUasl JEMOHCTPallMOHHOE 000pyAOBaHuUE.

[TomemeHust U1k CAMOCTOATEIBHOM paOOThHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHBIE
JUISl MCIIOJIb30BAaHMS WHBAIMJAMHM M JIMI[AMU C OIPAaHUYEHHBIMH BO3MOYKHOCTSMH 3/10POBbS,
OCHAILEHbl KOMIIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
o0ecriedeHHEeM  JIOCTylla B  JJIEKTPOHHYIO  MH(MOPMAalMOHHO-00pa30BaTEeNbHYIO  Cpely
YHuBepcurera.

OOyyarommMcst TPeNOCTaBIAETCS MAOCTYN (B TOM 4YHCIE YIAlICHHBIN) K pecypcam
WH(OPMAIMOHHO-TEIICKOMMYHHKAITMOHHON ceTn «HTEepHET», MIEKTPOHHBIM pecypcaMm (B TOM
Yuclie JJIEKTPOHHBIM OUOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM NpodecCHOHaIbHBIM 0a3zaM
JTAHHBIX ¥ UH()OPMAIIMOHHBIM CITPABOYHBIM CHCTEMaM):

Ne HaunmMeHoBaHue nmoprasa Ccblika
(u3naHus, Kypca, 10KyMEHTA)
1. | Hayunas snextponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OonbIHOTEKA
2. Basa gausbsix mus | T-cnienuanucTos https://habr.com
3. Basza gauaeix ScienceDirect https://www.sciencedirect.com
4. | OdunmanbHbIi caiT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/

BEICIIIEro oopazoBanus Poccutickoit deneparuu

5. | ®enepanbubiii mopran «Poccuiickoe oopazosanue” | https://www.edu.ru/

6. | Mudopmanmonnas cucrema "Exannoe okHo noctymna | http://window.edu.ru/
K 00pa3oBarenbHBIM pecypcam”

7. | Enunas xomnexiums nudpoBsix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHblii IEHTP HHPOPMAITMOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeuenr WHQDOPMAIIMOHHBIX TEXHOJOTHH, WCHOIB3YEMbIX TMPH  OCYIIECTBICHUU
00pa3zoBaTeNbHOTO MpoIiecca Mo AUCIUTIINHE (MOIYJII0), B TOM YHCJIE KOMIUIEKT JTUIIEH3HOHHOTO
IpPOrpaMMHOTO  OOeclieueHus, COBPEMEHHble mpodeccHoHanbHbie 0a3bl  JaHHBIX U
MH(OpPMaILMOHHbBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIponsBoacTBO JInnen3nonnoe / cB000IHO

pacnpocTpaHsieMoe

OnepanMoHHbIE CHCTEMBI:

Microsoft Imagine (Windows Client, Server) | sapyGexuoe | nuuensuonHOe

BpaysepsI:

Sunekc.Bpaysep OTEUECTBEHHOE | CBOOOJIHO pacipoCTpaHsIeMoe

Google Chrome 3apyOexHoe cBOOOJIHO pacnpocTpaHsieMoe

OducHble NPUIIOKEHNS:

Microsoft Imagine (Visio, OneNote) 3apy0exKHOe JIMIEH3UOHHOE

TeXstudio 3apyOeKHOE CBOOOJIHO pacpocTpaHsIeMoe

Adobe Acrobat Reader 3apyOexkHOE cBOOOJ/IHO pacnpocTpaHsIeMoe

IIporpamMmmHoe oGecnieyeHne VIS IVIAHNPOBAHMSA M YYeTa BpeMeHH:
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Toggle app | 3apyOekHOE | cBOOOJ/IHO pacnpocTpaHsIeMOe

Cucrtembl ynpaBjieHHs IPOEKTAMU:

Microsoft Imagine (Project) | sapyGesxHoe | nuuensnonHOE
Cucrtembl ynpapjeHHus1 0a3aMH JaHHBIX:

Microsoft Imagine (SQL Server) | 3apy6erxHoe | nuiensuonHOE
Cucrtemsbl pe3epBHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | sapyGesxHoe | nuuensnonHOE
CnpaBoYHO-IIPABOBbIE CHCTEMbI:

KoncynbrantlLintoc: cripaBoYHO-TIPaBOBast OTCYECTBEHHOE | JIMIICH3HOHHOE
cucTemMa

Cpe/cTBa AHTHBMPYCHO# 3aIUTHI:

Kaspersky Endpoint Security mist 6usnaeca OTEYECTBEHHOE | JUIIEH3HOHHOE

Cranpaptaeiii Russian Edition

Cpensl pa3padoTKH:

Visual Studio Code 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
Bash (Unix shell) 3apy0eKHOE CcBOOOJHO pacIpOCTPAHIEMOE
Anaconda 3apyOeKHOE CBOOOJTHO pacIpoCTpaHsIeMOe
Robotic Operating System 3apy0exHoe CBOOOJIHO pacpoCTpaHsIeMoe
CopelliaSim 3apyOeiKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
ITakeThl NPOrpaMMHBIX CPEACTB U OUOJIHOTEK:

AutoPsy 3apyOexKHOE CBOOOJIHO pacnpocTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0exHoe CBOOOIHO pacpOCTPaHIEMOe
Cucrtembl ynpapjieHusi 0ndanorpaguyeckoii HHGpopManueii:

Zotero | 3apyOexHoe | cBOOOHO pacmpocTpaHsieMoe
CepBHuCHI U CJIYKObI:

Bind 3apyOeKHOE CBOOOJIHO pacipoCTpaHsIeMOe
Docker 3apyOexKHOE CBOOOJTHO pacIpoCTpaHsIeMOe

7. MeToanuyeckue v OlleHOYHbIEe MATEPHAJIbI
MeToauyeckue yKazaHus i 00y4aIOUIUXCS M0 OCBOEHUIO TUCHHIIMHBI (MOYJIs1)

B mpouecce u3yueHus AucUUIUIMHBL (MOnyns) «/luMckpeTHass MaTeMaTHKa» B paMKax
TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH HCIOIb3YIOTCS TaKUE BUABI Y4€OHOM paldOThl, KaK JIEKIHH,
CEeMMHapbl, KOHTPOJbHbIE pPA0OTHI W JOMAIIHHWE 3aJaHusl, a TaKKe pa3jIuyHble BH]bI
CaMOCTOSITENIbHOW pa®oThl O0ydaroIuxcs IO 3aJaHUI0 IIPENOAaBaTelis, HAIpaBICHHBIE Ha
pasBUTHE  HABBIKOB  MNPO(ECCHOHANBHOM  JIEKCHMKH,  3aKpeIyIeHHMe  MPaKTHYECKUX
npoecCHOHANBHBIX KOMIIETEHIINN, TOOIIPEHNE MHULIUATHB.

Jlekyuss — CHUCTEMaTH4YECKOE, IIOCIIEIOBATEIbHOE, MOHOJIOTUYECKOE  HM3JI0KECHHE
npernojiaBaTesaeM yueOHOro Marepuana, Kak IpaBuio, TEOPETUYECKOTO XapaKTepa.

B mpouecce nmeknui peKOMEHIYeTCs BECTU KOHCIEKT JIEKIMM: KpaTKO U CXEMaTU4HO
¢bukcupoBaTh OCHOBHBIE WJIEW, BBIBOJBI M OOOOIIEHMS JIEKIMH; BBIIEISITh BaXKHbIE MBICIH,
KJIIOYEBbIE CJIOBa W TepMUHBL. HeoO0X0IMMO OTMETUTH BONPOCHI MM MaTepUalbl, KOTOpHIE
BBI3BIBAIOT 3aTPYJIHEHHUSI, U MOIBITATHCS HAWTH OTBETHI B PEKOMEHJIOBAHHOW nuTeparype. Ecinu
pa3o0paThCsi B MaTepuane He YAaercs, clieAyeT cOpMYIMpPOBaTh BONPOC M 3a7aThb €ro
IpenoaaBaTesio Ha KOHCYJIbTAlUK WM BO BPEMsI CEMUHAPCKOTO (ITPAKTUYECKOI0) 3aHATHSI.

Cemunap — 310 Gopma yueOHOI NeATeTbHOCTH, MPOBOAUMAs B Y4eOHOM 3aBEJCHHUH IO
PYKOBOACTBOM IIp€noJaBatciid, rA€ CTYACHTbBI AKTUBHO Y4YaCTBYIOT B O6CY)KI[6HI/ISIX,
NPaKTUYECKHX 3a/IaHUSAX U IPYTUX (popMax B3aMMOJCHCTBHSL.

Jns ycnenmHon moAroTOBKM K CEMUHAPY PEKOMEHIYETCS 3apaHee 03HAKOMHUTBCS C TEMOM
3aHATHUA WU OCHOBHBIMHU MaATCpUAIaMU, I-ITO6I:.I HMCTb BO3MOKHOCTH AKTHMBHO Y4YaCTBOBAaTh B
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ob6cyxaeHuu. Takke MOJIe3HO MOATOTOBUTH BOIPOCHI M UIEH MJIsi OOCYKICHHSI, YTO TTIOMOXKET
Iy0Ke MOHATh MaTepual U IPOJEMOHCTPUPOBATH 3AMHTEPECOBAHHOCTD.

Koumponvhasa paboma — nucbMeHHas paboTa ¢ HA0OpOM 3aJ1a4, KOTOPbIE HY>)KHO PEIIUTh 32
OTrpaHMYEHHOE BpeEMSI.

[{enb KOHTPOJIBHOM PabOTHI - MOTYYUTh CHEIMATBbHBIC 3HAHUS 110 OJHON WM HECKOJIBKUM
TE€MaM JUCUUIUIMHBI (MOAYJIS) U IPOJAEMOHCTPUPOBATh HABBIKY UX MPAKTUYECKOTO IPUMEHEHUS.

Homawmnee 3a0anue — HabOp 3a7a4 MO TEMaM HEJIEIH.

[Ipu pabore Hax [AOMATHUMHU 3aJaHUSIMA Ba)XHO BHUMATEIBHO O3HAKOMHTBCS C
TpeOOBaHUSIMU U CPOKaMU BBINOJIHEHUs. PekoMenyercss pa3douBaTh 3aaHus Ha JTarbl, YTOObI
n30exaTh TMEeperpy3kd W JIydille YCBOUTH Marepuai. Mcmonap30BaTh pa3iuyHble HMCTOYHUKU
uH(pOopMalnu, BKII0Yas yaeOHUKH U OHJIAaH-PeCcypChl, i 0oJiee rTyOOKOro MOHMMAaHUSI TEMBI.

Camocmosmenvruas paboma — padoTa CTYJEHTOB, HAIpaBl€HHAs Ha YINIYOJEHHOE
W3YYEHHUE OTJIEIbHBIX TEM U BOIIPOCOB YUYECOHON AUCIMILTUHBI (MOTYIs).

B miporiecce camocTosITeNbHOM PabOThI CTYIEHTHI B3aUMOJIECHCTBYIOT C PEKOMEHJ0OBAaHHBIMHU
MaTepuaiamMy Mpu MUHUMAIILHOM y4YacTHH MpenojiaBatess. 3aauu CTyJeHTa BKIIOYA0T padoTy
C KOHCIIEKTaMu JIeKIui (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTEpPUAJIOB IIAHOB
U TE3UCOB OTBETOB, U3yUEHHUE JOMOJHUTEIBHBIX TEM, BHIIIOJHEHHE YUeOHO-UCCIIEeI0BATENbCKUX
3aJJaHUI U IPYTOE.

CucremMa OLleHMBAHUA Pe3y/JIbTATOB 00y4YeHHs 10 JUCHUILIMHE (MOAYJII0)

Kpurepun nosy4eHusi ypoBHSI ¥ OLleHHBAHUS c()OPMHUPOBAHHOCTH KOMIIETEHIMI 110
aucHuIuInHe «/luckpernas mareMaTuka. Yriay0JeHHbIH Kypce»

OueHuBaHue ypoBHS Y4€OHBIX JOCTH)KEHUH, OOy4arolMXcs MO JUCHUIUIMHE (MOIYIIO),
OCYILIECTBIISIETCS B BUJE TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH U ITPOMEXYTOUYHOHN aTTeCTalUH.

IIpome:xyTouHasi arrecTalusi 1O AUCUUIUIMHE (MOAYJIO) OCYUIECTBIsSEeTCS B (opme
9K3ameHa, IpU 3TOM IPOBOJUTCA OLIEHKA KOMIIETEHIIMHA, CPOPMHUPOBAHHBIX 110 JUCLUIUIMHE.

Jns OueHMBaHUSA TEKYLIErO KOHTPOJS YCIEBAEMOCTH M IPOMEXYTOYHOM AaTTECTALUH
UCIIONIb3YETCS JIecATUOAIUIbHAS 1IKajla OLEHUBAHUS, KOTOpask COOTHOCHUTCS C TpPaIULMOHHOMN
NATHOAIIBHOM IIKAIO0H CIelyIoIuM 00pa3oMm:

[MecatubannbHas IlaTudamnbHas OO0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLleHKA OLleHKA AMCHMILINHE (MOYJII0)
10 OTtnuaHO CTyIeHT MOJHOCTBIO BiaJeeT 3HAHUSIMH, H3JIOKEHHBIMH B
9 OTaM4HO paboueil nporpamme, 1 TIIyOOKO OCMBICTSIET TUCHUMIUTMHY. OH
OTIM4HO CaMOCTOSATEIBHO U JIOTHYECKH MOCIIE0BATEILHO OTBEYALT Ha

BCE BOIIPOCHI, aKLIEHTHPYS! BHUMaHHE HAa HanOoiee BaKHOM.
YMeer aHaM3UpOBaTh, CpPaBHUBATH, KIACCUPHUIINPOBATH,
0000mmaTh, KOHKPETHU3UPOBaTh M  CUCTEMaTH3HPOBAThH
W3YYEHHBIH MaTepual, BBbIAEISAS KIIOYEBBIE MOMEHTHI U
YCTaHaBNUBAas TMPUYNHHO-CIICCTBEHHBIE CBA3H. YETKO
¢dopMynupyeTr  OTBETBl,  YBEPEHHO  HHTEPIPETHUPYET
pe3ynbTaThl aHAIM30B M JIPYIUX HCCIEAOBAHMM, a TakKke
pemaer cioxHble 3amadd. CTyIeHT XOpoIIo 3HAaKOM C
METOAaMH UCCIIEI0BaHUS, HEOOXOAUMBIMH JAJISl TPAKTHYECKON
JIEATEIIBHOCTH, U YMEET CBS3BIBATh TEOPETHYECKUE ACHEKTHI

JAUCIUITITNHBI (MO,I[y.]'ISI) C MPAaKTUYCCKUMHU 3aJadYaMU.
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Hecarudannpuas| IarudanibHas O01asi XapaKkTepucTHKA pe3yJabTaTa 00y4eHus Mo

OLICHKA OLICHKA AUCUUIINHE (MOTYJIIO)
7 Xoporio CryneHT o0JiafjacT 3HAHUSAMH TMPEAMETa MOYTH B MOJTHOM
6 Xoporo o0beMe pabodei mporpaMMBbl B CAMOCTOSITENBHO, JIOTHIECKH

MOCJIe0BaTeIFHO  BCECTOPOHHE OTBEYAET Ha BCE BOIIPOCHI,
aKIICHTUPYS BHUMaHHE Ha HAWOOJEee 3HAYUMBIX MOMECHTAX.
OH yMeeT aHaTN3upOBaTh, CPABHUBATH, KIACCHU(HUIIMPOBATH,
0000maTh, KOHKPETU3UPOBATh M  CUCTEMAaTHU3UPOBATH
W3yUYCHHBIH MaTepHuall, BBIJEINSS €ro KIOYEBbIe aCIeKThl U
yCTaHaBIIUBAs MIPUYHUHHO-CJICJICTBCHHBIC CBSI3U.
®dopMynUpyeT CBOM OTBETHI, YBEPEHHO HHTEPIPETHPYET
pe3yibTaThl aHAIM30B M JAPYTMX HCCICJAOBAHWMA, a TaKxKe
pelIaeT CI0XKHbBIE CUTyallMOHHbIC 3a7aud. CTYICHT XOPOIIOo
3HaKOM C METOJAaMH HCCICIOBaHUS, HECOOXOMUMBIMH IS
HpaKTH‘ICCKOfI JCATCIBHOCTH, u YMECT CBA3bIBATH
TEOPETUYCCKHE AaCMeKThl MpeaMeTa ¢ MPaKTUYCCKUMHU
3a/auaMu.

5 Y noenerBoputensHo| CTyaeHT 06iagaeT 0a30BBIMU 3HAHUSMHU 10 TUCIUILTHHE, HO

YV 10BIETBOPHTENLHO | UCIIBITHIBACT TPYJHOCTH HPU CAMOCTOSTENBHBIX OTBETaX M
UCIIOJIb3YyeT HeTOuHbIe POPMYIHPOBKH. B Xome oTBeToB OH
JIOITyCKaeT OIMMOKH, Kacaromuecs CyTd BonpocoB. CTyaeHT
CIOCOOEH pelIaTh TOJILKO caMble POCTHIE 3aJaU U BIIaJceT
JIMIIb MUHUMAaJIbHBIM Ha0OpOM METOZI0B UCCIIECIOBAHMUS.

3 He cnaun CryneHT He oBIafieNl 00sA3aTEIHPHBIM MHHAMYMOM 3HAHHMA
He cnan 0 TIPEIMETY U HE MOKET OTBETUTH Ha BOTPOCHI, TAXKE ECIIH
He cian MperoAaBareilb 3alaeT JOIMOIHUTENFHbIE  HABOJSIINE

BOTIPOCHI.

I[I/ICI_II/IHJ'H/IHH. (MOI[y.]'IL) «I[I/ICerTHaH MaTeMaTHUKa» OLCHUBACTCS CJIICAYHOIIUM O6p830MZ

AKTHBHOCTH Bec Onucanne

Homamraue 3amanus | 20% | HaGop 3agad o Temam Henenu

KonTponbHbie 40% | IlucpmenHas pabota c HAOOPOM 3aJ1a4, KOTOPBIE HY)KHO PEIINTh 32
paboTHI OIpaHUYEHHOE BPEMsI
OK3aMeH 40% | [lucbmeHHast wM ycTHas padoTa HaJ 3aaHueM, HalIPaBJICHHBIM Ha

MIPOBEPKY IOJIyUYEHHBIX 3HAHUN W HABBIKOB IO JUCHIUTUINHE (MOIYIIIO)

®opmysia pacyéra HTOIOBOHl OLEHKH IO AWCHMIUIMHE (Moay/wo) «JlmckperHas
maTematuka»: «0,2 X cpenaee 3a gomanraue 3aaanus + 0,4 X cpeHee 3a KOHTPOJIBHBIE Pa0OTHI
+ 0,4x cpenHee 3a IK3aMEH».

Texkymmii KOHTPOJIb YCIIEBAEeMOCTH 00YYAIOLIUXCS 110 JMCHHUIINHE (MOLYJII0)
IIpumepHbIe 3a1aHNs IO KOHTPOJILHOM padoTe
KourpoJubsHnas padora Nel

KonTposbnasi padora Ne 1

[IponoKUTENbHOCT: 2 Yaca

1. Henb3s umets npu cede 3iIeKTpoHHBIE YCTpoiicTBa. Ecnu Hapymuie 3T0 TpeboBaHue,
paboTa OyzeT aHHYJIMpOBaHa U €€ HEeNb3s Oy/IeT Mepernucarh.
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2. B ka:xnoii 3a1aye npuBe 000CHOBaHHeE OTBETAa, HHAYE OH He Oy/JeT 3aCUMTAaH.

3. Eciu cunraenib, 4YTO peLICHUE 3a/1a4d HENPABUIbHOE, 3a4EPKHU €r0 M HallulIi HoBoe. B
ciIydae, eclid B paboTe MPUBEICHBI JIBA PA3HBIX OTBETA WJIU PEIICHUS, OLICHUBATHCS OYJIET TOJIBKO
nepBoe.

OreHKa 32 KOHTPOJIBHYIO pa0doTy CTaBUTCS 110 hopMyIIe:

Orenka = min(cymma 6ayiioB 3a 3amaun;10).
3agaua 1.

1 6amn

[Ipo kaxkmoe U3 yTBEep KICHHUI ONPeeIIi, UICTUHHO OHO WJIH JIOXKHO.

A)vh eN 3K eN (n+k>10 — n+k2 > 15);

6) X ER VS CR(Fy ERYyES VI ERxX+12 ES).

3agaua 2.

2 basa

Kakue u3 cnenyronmmx BbICKA3bIBAHUN PAaBHOCHIIbHBI BBICKA3bIBAHUIO «XOPOLIO CMEETCs
TOT, KTO CMEETCs MocIeAHUM»? B KaX10M IyHKTE HY>KHO HOSICHUTb OTBET.

a) Kto cmeercs nocietHuM, TOT CMEETCSI XOPOLIO.

6) Kto He cMmeeTcs mociaeiHUM, TOT HE CMEETCSl XOPOLIO.

B) KT0 He cmeeTcst XOpo1110, TOT HE CMEETCsl IOCIETHUM.

r) Kto xopo1o cmeercsi, TOT cMeeTcsl OCIEIHUM.

1) TOABKO TOT, KTO XOPOILIO CMEETCs, CMEETCSI ITOCIIEIHUM.

e) Kaxxaplii niam cMeercst XOpouIo, WK HE CMEETCS TOCIEAHHUM.

) Kaxplil nim He cMeeTcst XOpoIIo, UM CMEETCs OCIETHUM

3) Ilnoxo cMeeTcs TOT, KTO CMEETCs He IIOCIIETHUM.

n) [110x0 cmeeTcst TOT, KTO HE CMEeTCsI OCIIETHUM.

k) He ObIBaeT Takoro, 4To KTO-TO IJIOXO CMEETCS U CMEETCS MOCIEAHHUM.

3agaua 3.

2 basa

B 20 simumkoB paznoxunu 60 u€pHbix ¥ 60 OenbIX MAapUKOB — MO 6 MAPUKOB B KaXKAbIH.
Banst 3ameTii1, yTo B KaXKI0M M3 NEPBBIX 14 AIMKOB YEPHBIX IAPUKOB 0Ka3ajaoCh OOJIbIIE, YeEM
6enbix. BepHo 5n, uyTO cpeau mocieAHUX 6 SIIMKOB TOYHO HAWAETCA Takod, B KOTOPOM BCe
HIapuKu Oenble?

3amaua 4.
2 0aJi1a

JlomaTslii 3a60p MepeKpainBaioT B 1Ba I[BETA: CEPBI U YEPHBINH — TaKUM 00pa3oM, 4YTOObI
C KaxJI0i cepoit Jockoil psaoM obs3aTtenbHO Obuia yepHas. Kakoe Hanbosbllee 4nCiIo cephixX
JIOCOK MOJKET OBITh B 3a00pe, €CJIM OH COCTOUT U3 62 10COoK?

3amaua 5.

2 das1a

[Tycte MHOXecTBa A U B TakoBel, 4TO cymiecTByeT ciopbekuus f : A — B Takas, 4ro
mpooOpa3 JH0O0TO OJHORJIEMEHTHOTO TOAMHOXKecTBa B OeckoneueH. BepHo mu, 4TtOo He
CyILIECTBYET MHBEKIINHU U3 A B B?

3agaua 6.
2 0aJi1a

10 manpunkoB 1 10 n1eBOUYEK CTPOSAT XOPOBOJ. B XOpoBOAE MAIBUMKH U I€BOYKHU JOJKHBI
yepenoBatbes. Ho cpeau aeBouek ecTh oAHa, 10 UMeHU Maia, KoTopasi He XO4eT CTOATh PSJIOM
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C OJHMM M3 MAaJIB4YMKOB, KOoTOporo 30ByT Camia. CKOJBKO CYHIECTBYET CIIOCOOOB COCTAaBUTDH
xopoBoJ u3 10 manpuukoB 1 10 neBouek, yToObl Mama He crosiia psgom ¢ Cameit?

3amaua 7.

2 Oamta

Hatinu yucio oro6pakennii f uz maoxkecrsa {1,2,3,4,5,6,7,8} B {a, b, c, d,e} Takux,
uro [f1({a, b})| =4, a|f({1,2,3,4,5})| = 5.

3amgaua 8.

1,5 Gamna

[lleperra HOBOOpaHIIEB CTOMT Iiepes crapmuHoW. OH KOMaHAyeT «HaleBo». Ilo
HEOIBITHOCTH YaCTh COJAAT MMOBOPAYMBACTCS HAJICBO, 4 4aCTh — Hampao. [locie 3Toro kaxmayro
CEKYHJIY IPOMCXOJMT CIICIYIOIIEe: COJIIAThl, OKa3aBIIHeCs IPYT K APYTY JUIOM, TOHHUMAIOT, YTO
npou3onuia omubKa, W IMOBOPAYMBAIOTCS KPYyroM. B clenymomniyro CeKyHAy CHTYyalus
nOBTOpsieTCs. JIOKaXkH, 4TO paHO MJIU MO3IHO IIEPEHra BCTAHET HEIOIBHIKHO.

3amaua 9.

1,5 Gamna

Ha xoHrpecc cobpanuch yuéHsle, cpefi KOTOPBIX €CTh IpY3bs. OKa3alloch, 4YTO KaXK/IbIe ABa
13 HUX, UMEIOIIME Ha KOHTPECCe paBHOE YUCIIO JIpy3eH, He UMEIOT 00mux apy3ei. Jlokaxu, 4To
HalAETCA yu€HBI, KOTOPBI HMEET POBHO OJHOIO JIpyra U3 4YKciia yYaCTHUKOB KOHIpecca.

3amaua 10.

1,5 Gamia

HamomuuM, 4T0 OMHApHOE OTHOLICHHWE HA3BIBAETCS OTHOIICHWEM HECTPOTOro IMOpsaKa,
€CIIi OHO Pe(ICKCHUBHO, aHTUCUMMETPHYHO U TPAH3UTUBHO. CKOJIBKO Pa3IMYHBIX OTHOLICHUIN
HECTPOroro Mopsijika CylecTByeT Ha MHOXecTBe {1,2,3,4}7?

KonTtpoabHnas padora Ne2

3amaua 1.

1 6ann

CnoBoM Ha3bIBaeTCs MPOU3BOJIbHAS ITOCIIEA0BATENILHOCTE OYKB. A(aBUTHON 3alUChIO JUIs
JAHHOTO CJIOoBa OyZeM Ha3blBaTh CIIOBO, 3allMCAaHHOE TEMHU k€ OyKBaMH, HO B an(aBUTHOM
nopsiake. Hanpumep, andaButHas 3anuch ClI0Ba «MaTeMaTHKa» — 3TO «@aaeUuKMMTT». CKOJIbKO
CYIIECTBYET pa3NUYHBIX cJoB UMHBI 10, uis KOTOpHIX andaBUTHAs 3allUCh COBMANACT C
UCXO/HBIM cioBoM? B kauecTBe OYKB MOKHO MCIIOJIb30BaTh JIUIIb CTPOUYHBIE OYKBBI PYyCCKOTO
andasura.

3amaua 2.

1,5 6anaa

Jlarymka cuaut B BepiminHe A kBagpata ABCD. KaxapIM MpeDKKOM OHA MEPEMEIIAETCS B
BEpILMHY KBaJpara, COCETHIOI C TOH, B KOTOpoHl oHa HaxomuTcs. CKOJBKHUMH CIOCOOaMHU
JSITYIIKA MOXET MpPbIraTh Tak, YT0ObI POBHO Yepe3 n MPBDKKOB OKa3aThes B BepuinHe B?

3agaua 3.

1,5 6anaa

B HEKOTOPOU KOMIIAaHUU CTYJEHTOB OKa3aJIOCh, YTO y KaXJI0TI0 MapHS POBHO 9 3HAKOMBIX
JIEBYIIIEK, a y KaXJI0M JeBYIIKH POBHO 9 3HAKOMBIX NapHei. MoXeT 11 B 3TOi KOMIIaHUU OBbITH
poBHO 50 cTyIeHTOB?

3amaua 4.

1,5 6anaa

B HekoTopoii cTpaHe Kaxkble 1Ba TOpO/ia COSAMHEHBI JTM00 aBUAIMHUEH, JINOO0 jKeIe3HOM
noporoi. Jlokakute, 4T0 MOKHO BBIOpPAaTh BUJ TPAHCIOPTA TaK, YTOOBI OT KaXJI0T0 ropoja
MOYHO OBUIO TOOPATHCS 10 JFOO0T0 APYTroro, MOJIb3YSICh TOJIBKO 3TUM BHJIOM TPAHCIIOPTA.

3amgaua 5.
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B Hexotopom cBsa3HOM rpade crernenu Bcex BepiinH paBHbl 10. Jlokaxkute, 4To mpu
yJlaJIeHUH JI000ro pedpa 3TOT rpad OCTAHETCS CBSA3HBIM.

3amaua 6.

1,5 6anaa

B kaxm0ii cTpoke M KaKI0M CTOJIOIE IaXMaTHOM JOCKH CTOUT 10 3 Naapu. Jlokaxure,
YTO MOXKHO BBIOpaTh § J1ajiei, He ObIOIUX APYT Ipyra.

3amaua 7.

2 dasna

I'pad G siBasiercs miIaHapHBIM, OHAKO TpH 100aBICHUN K HEMY JIF000Tr0 pedpa cBOCTBO
IUTAHAPHOCTU TepsieTcd. JJokaxkuTe, 4To B 3TOM I'pade HeT BEpIINH CTEIIeHH MeHbIe 3.

3amaua 8.

1,5 6anaa

Y Unpu Obima Oymaxka, Ha KOTOpoil Hamucanbl yuciaa oT 1 no 10. Mnbps BblYepKHYN
HEKOTOpble 5 U3 3THX 4Mcel. AJjula XO4eT OTrajaTh, Kakue MMEHHO. /[ 3Toro oHa MoOXer
3azaBath Mibe n100ble BOIPOCHI, OTBETH HA KOTOPBIE MOT'YT OBITh TOJIBKO «J1a» WM «HEeT». Ho
Wnbsa nan noackasky: yucio 1 u uucio 2 1u60 006a BEIUEPKHYTHI, THO0 002 HE BHIYEPKHYTHI.

3a KaKoe HaMMEHbILIEe YHMCIO BOIPOCOB AJljIa FapaHTUPOBAHHO CMOXKET OTra/aTh, Kakue
MMEHHO YHUCJIa BBIYEPKHYTHI, YUUTHIBAS JTaHHYIO IOJICKA3Ky?

3angaua 9.

1,5 6anaa

[Tycte S(n,K) o603Hadaet yncno Ctupaunra BToporo poxa. Jlokaxu, 4To

S(n,k) =S(n — 1,k — 1) + kS(n — 1,k).

3anaua 10.

1,5 6anaa

B komnextuse u3 30 yenoBek 0kazaaoch, 4TO JIOOBIX MATEPHIX MOXKHO YCAIUTh 33 KPYIJIbII
CTOJI TaK, 4TO KaXJblii OyAeT CUAETh PAJOM CO CBOMM 3HAKOMBIMHU. J[OKaXHTE, YTO B 3TOM
KOJUIEKTHBE HaiiieTcsa koMmmanus u3 10 yenoBek, B KOTOPOU KaXK/IbIi 3HAKOM C KaXK]IbIM.

Sagaua 11.
1,5 6amia
ITycts V1, . . . VI — camblii JUMHHBIHA npocToil myTh B rpade G. dokaxkwure, uto y(G) < I.
IIpumepHbIe foOMaLIHUE 3aJaHUS
Jomammnee 3aganue no reme: «Jlormka sHayeHus»
3agaua 1.

JIByM MaTeMaTHKaM JaJly ABYCTOPOHHIOIO KapTOUKY M COOOIIUIIH, YTO C OJHOU CTOPOHBI Ha
HEl HaIlMCaHO HEKOTOPOE HaTypajabHOE YnCIo N, a ¢ Apyror N+1. Kaxaslii BUAUT, YTO HAIMCAHO
C €ro CTOPOHBI, HO HE BUJUT IPOTUBOIOIOKHYIO CTOpoHY. [Ipon3omien cneayomuii Auanor:

A 4 He 3Ha10, YTO HAMKMCAHO C TBOEH CTOPOHBI.

b: U 4 He 3Ha10, 4YTO HAIIMCAHO C TBOEH CTOPOHBI.

A: U s Bc€ emé He 3HAIO, YTO HAMMCAHO C TBOCH CTOPOHBI.

b: U 1 Bce emi€ He 3HAK0, YTO HAIMCAHO C TBOEH CTOPOHBI.

[Tocnenuss mapa perumik nmosropriiack emé 10 pas, mocie yero A ckazan: «A Teneps s 3Haro,
YTO HAMKCAaHO C TBOe!» UeMy MOTio OBITH paBHO N?

3agaua 2

VY onHoro cynraHa ObUIO JBa MYAPBIX BU3UPS. 3aXOTEN OH MPOBEPUTH, HACKOIBKO OHU
cooOpazutenbHbl. [103Ban oH ux 000MX U cKa3al:

— S 3aragan aBa uncia ot 2 o 100. Bl 10JDKHBI UX MHE Ha3BaTh.

[Tpu 3TOM cynaTaH cOOOLIMI MEPBOMY BH3UPIO MPOU3BEIEHUE ATHX YHCEI, a BTOPOMY —
cymmy. [Ipousowén cneqyromuii 11aor:

A: 4 He 3HAa10, YTO ATO 3a YKCIA.

b: 41 6611 B 5TOM yBEpEH.
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A: B takom ciiydae, s 3HaI0, 4TO 3TO 32 YKCIA.

b: Torpma s 3Ha10, 4TO 3TO 3a YHCIHA.

Kakwue 310 Obutn uncna?

3agaua 3

Anpb6ept u bepnapa Tonpko yto nozHakommiuck ¢ Lllepun. OHu X0TAT 3HaTh, KOrAa y Heé
neHb poxxaenus. [lepun npemioxkuiaa UM 1ecATh BO3MOXHBIX aat: 15 mas, 16 mas, 19 mas, 17
utoHs, 18 urons, 14 utons, 16 urons, 14 aBrycra, 15 aBrycra u 17 aBrycra. 3arem llepuin ckazana
AnpbepTy Mecsl cBOoero poxkaeHus, a bepnapay — nens. I[locie aToro cocrosics quanor.

Ans0ept: S He 3Har0, koraa y Hlepun Jlens poskaeHusi, HO s 3HaK0, 4TO bepHap Toxe He
3HaeT.

bepnapna: [lonavany g He 3Hai, korga y lepun Jlenb poxxaeHus, HO TENEph 3HALO.

Anb0ept: Teneps s Toxe 3Hat0, koraa y Lllepun nens poxaeHusl.

Korna y Hlepun nenb poxaeHus?

3agauya 4

OpaHax1pl HAYAIBHUK TIOPHMBI BBI3BAJI IPECTYITHUKA, IPUTOBOPEHHOTO K Ka3HU, U COOOIIINIT
emy:

— Bac ka3usT Ha cneayrouieil Heqene B MoyiaeHb. [JleHb Ka3HU CTaHeT Il Bac CIOPIPU30M,
BBI y3HaeTe 0 HEM, TOJBKO KOTJa Najiad B MOJACHb BOMAET K BaM B kKamepy. HauanbHUK TIOPHMBI
OBLJT YECTHBIM YETIOBEKOM M HUKOT/Ia HE Bpall.

3aKTr0u€HHBIN TTOIyMaJl HaJl €ro CJIOBaMU U YJIBIOHYJICS:

— B Bockpecenbe MeHs ka3HUTh He MoryT! Benpb Toraa yxe B cyo0oTy BeuepoMm s Oyny
3HaTh 00 3TOM. A, MO CJIOBaM HaudaJbHUKA, 51 He Oyay 3HATh JIeHb CBoeH ka3Hu. CiieqoBaTebHO,
MOCTIEAHUI BO3MOXHBIN JeHb MOl Ka3Hu — cy00oTa. Ho ecu MeHs He Ka3HAT B MATHHILY, TO 5
Oyny 3apaHee 3HaTh, YTO MEHS Ka3HST B CyOOOTY, 3HAYUT, ¥ €€ MOKHO HCKITFOUHUTb.

[TocnenoBarenbHO MCKIIOYMB MATHUILY, YETBEPr, Cpely, BTOPHHUK M MOHEICIbHUK,
MPECTYIMHUK MPUIIEN K BBIBOJY, YTO HAYAIBHUK HE CMOXXET €ro Ka3HWUTbh, BBHIMIOJHUB BCE CBOU
CJIOBa.

Ha cnenyromeit Henene nanav moctyvani B €ro ABEPh B MOJIJEHb B CPEAY — ITO OBLIO ISt
HETo MOJHOW HEOXKUAAHHOCThIO. BCE, UTO HaYalbHUK TIOPbMBI CKa3aJl, OCYIIECTBHIIOCH.

['e HemoCTaTOK B pacCyKIACHUU 3aKITFOYEHHOTO?

3agaua 5.

N3 200 octpoButsan y 100 yenoBek riasa ronyosie, a y 100 — xapue. Ho HUKTO HE 3HaeT,
KOTO I[BETa €ro COOCTBEHHBIE TMla3a — TOIyOble, Kapue WK BooOIIe 3eneHble. Ha octpoBe HeT
OTPaXKAIOIIUX TMOBEPXHOCTEH, TaK YTO HUKTO HE MOXKET MPOCTO YBUIETH LIBET CBOUX TJia3 B
oTpaxkeHnu. Kpome Toro, Jr0sM MOJ] CTPAXOM CMEPTH 3aIlpeIieH0 00IAaThCs APYT C IPYroM Kak
YCTHO, TaK W MMUCHbMEHHO.

TeMm He MeHee, Ka)KIblii U3 HUX MOKET BUJETh LBET IJ1a3 OCTANIbHBIX 199 OCTpOBUTSIH.

Kaxmyro HOYL Ha OCTPOB MPHUILIBIBACT KOpabJib C KaMUTaHOM, KOTOPBIM, TUICHHJI
OoCcTpOBUTSH. Eciii KTO-HUOY/b U3 TJICHHUKOB MTPABUIILHO YTaJaeT I[BET CBOUX IJ1a3 U HA30BET €r0
KaluTaHy, OH CMOXET CecTh Ha Kopaljb M MOKUHYTh OcTpoB. Ho HakazaHue 3a omuOKy —
CMEPTh.

OnmHax bl Ha OCTPOB MPUOBIBAET MHOCTPAHEII, O KOTOPOM M3BECTHO, YTO OH BCETJ]a TOBOPUT
npaBay. Bce ocTpoBuTsSHE coOpaluch MOCMOTpPeTh Ha Hero. JKenmas MmoMoub IUICHHHKaM,
WHOCTpaHer 00bsBUI: «Kak MUHUMYM Yy OJTHOTO U3 Bac TOIyObIe riia3ay.

CKOJIBKO YeJIOBEK MOCIE STOTO OOBSBICHHUS TOKMHET OCTPOB M KOT/1a UMEHHO?

JomamHee 3axanne mo teme: «MeTox ABOIHOIO MOACYETA M METO/ pacnpeieseHust
3apsia0B»
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1. JBOMHOW NOOCYET

-——

3A0AMAT Hazosem 4enosexa ManoobLUMTENbHBIM, €CNK Y HETO MeHee 10 3HaKoMblx. Haljosem ve-
NOBEKA YYLAKOM, €CMW BCE 80 3HAKOMbIE ManootIUMTENbHBL [lOKaXUTE, 4T YY4aK0S He
SonbLle, 4emM ManooSWHTENbHbIX.

-——
IAJAYA 2 B TEHHUCHOM TYPHWPE Ka@bIi MrPasT ¢ KaxAsiM PoBHO 1 pa3. Hudsux HeT. MycTs a; —
YMCno NoBem i-ro UrpoKa, b; — YMCNO NOPaXEHKA i-r0 MrpoKa.

5 5
Dokaxure, uto y_ai = 3 bi.

—
SA[ANA 3 MycTe B rpage i BEPWHH, 1M peBep, @ CTENEHW BEPWWH PaBHbl d1, ..., dn.

tm? -
T . 2
Nokamure HepaseHCTa0 = E {fl‘- .
(
i=1

T

-——
3AJAYA 4 Teopema ManTens. [an rpad Ha n BEPLIMHAX, B KOTOPOM HET TPEYMONEHUKOE.

NokamuTe, He MCNONbIYA MaTEMATHYECKYIO MHAYKUMIO, YTO YMcno pedep B Takom rpade

n
HE MPEBOCXOANT —.

!

P
IAJMYAS [ax rpad Ha 1 BEPLUMHEX, B KOTOPOM HET LIMKNOE ANWHLI 4.

[LokamuTe, 4To KONMYECTE0 pedep B 9TOM rpade He NPEBOCKOgHT

n(l + +/In — 3)

2. METOJ PACHHPEAEJIEHUSA 3APA/10B

Oto unes, obobmaromas uaew BoiHoro nojacyera. Korna takoil moacyer HeTpuBHAaJIEH,
ero ObIBaeT ynoOHO CHOPMYJIHPOBATH KaK Ha3HaYeHHE OOBEKTaM HEKOTOPBIX BEJIMYMH M HX
HOoCJIeAyIOIIee epepacipeie/ieHne. DTH BeJIMYUHbI OyIeM Ha3bIBaTh 3apsAAaMiu.

3AJTAYA 6

B npsimoyronsHO# Tabnile HEKOTOPBIE KJIETKH OTMEUEHBI: B HUX HAPUCOBAHBI 3BE3/IOUKHU.
H3BecTHO, UTO I JTHO0OOKH OTMEUYEHHOH KIETKH KOJIMYECTBO 3BE3NOUYEK B €€ CTOJIOIE
COBIIAJIaCT C KOJMYECTBOM 3BE370YCK B €€ cTpoke. JloKakuTe, 4YTO YUCIIO CTPOK B TabIuIE, B
KOTOPBIX €CTh XOTh O/IHA 3BE3/104Ka, PABHO YHCITY CTOJIOIIOB TAOIHIIBI, B KOTOPBIX €CTh XOTh O/IHA

3BE3JOYKA.
3AJTAYA 7

Ha mnockoctu naHo N okpyXHOCTeM pagumyca 1, mpuyeM H3BECTHO, YTO KaxKjas
nepecekaeTcs XoTs Obl ¢ OIHOM pYroil OKpy>KHOCTBIO U HUKaKas rapa He Kacaercs. Jlokaxure,
YTO BCE BMECTE OKPYXHOCTH 00pa3yroT HE MEHbILIE N TOYEK MepeceyeHus (B OJJHOM TOUKE MOTYT

nepecekarbes 0osee ABYX OKPY)KHOCTEH ).

3apanus AJsl MPOMEKYTOYHOM aTTeCTAIUM MO JUCUMILIHHE (MOTYJIIO0)

Ne 3aganue OtBer Komnerenumst

n/n

1 CKOJIBKO CYIIECTBYET Pa3NIMUHBIX OYJIEBBIX (YHKIHHA OT JABYX 16 OIlK-1
MIEPEMEHHBIX ?

2 [IpumennTe npunmn dupuxie k 3aaade: B knacce U3 30 yuUeHUKOB XOTS 366 OIIK-1
OBI TBOE MMEIOT OJIMHAKOBEIN JICHDh POYKIICHUS, €CIIH THEH B TOxy 365.
VYkaxknTe MUHUMAaJIbHOE KOJIMYECTBO YICHUKOB, ITPU KOTOPOM 3TO
rapaHTUPOBAHO.

3 Haiinute konmuuecTBo criocoboB BeIOpaTh 3 snemMeHTa u3 5 6e3 yuéra 10 OIIK-1
MOPSIZIKA.

4 B rpade ¢ 6 BepmmHamu KaxJ1asi BepIinHa uMeeT creneHb 3. CKOIbKo 9 OIlK-1
pé6ep B 3TOM Tpade?

5 Onpenenure, sIBISETCS JIX YUCIO 15 MPOCTHIM UM COCTABHBIM. COCTaBHOE OIIK-1

6 Hcnonp3ys nmpaBuiio ClioskeHUs, HAWAUTE KOJIMYECTBO CIIOCOOOB BHIOPATh 12 OIlK-1
onexay: 4 pybamiku u 3 mapbl OpIOK.

7 B rpymnmne u3 10 yenoBek Hy»KHO BbIOpaTh IPEACEaaTeIs U CEKpeTaps. 90 OIlK-1
CkousbKo crmoco0oB 3T0 cenaTh 0e3 yuéra nopsaxa?

8 Haiinute cymMmy cteneHeld BEpIIMH B CBA3HOM rpade ¢ 5 BepUIMHAMH. 10 IK-1

9 Pa3noxxure uyncno 18 Ha mpocThle MHOKHUTEIH. 2*3"2 IK-1
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10 | Beuucaure bunoMuansHbli Koaduuuent C(5, 2). 10 OIIK-1

11 | HaliguTe KONMMIECTBO NEPECTAHOBOK U3 4 3JIEMEHTOB. 24 OIIK-1

12 | B noxnaom rpade K 4 ckonbko pédbep? 6 OIlK-1

13 | Onpenenute 0OIIYIO0 3aKOHOMEPHOCTH B TIOCIIECIOBATCIBHOCTH YUCEIT TPEYTOJIbHA IK-1
coueranmii: C(n,0), C(n,1), ..., C(n,n) nmsg n=3. K [ackans

14 | B 3agaue Ha B3BEIIMBAHME C 3 MOHETAMM HalJUTE€ MUHUMAJIbHOE 1 IK-1
KOJIMYECTBO B3BEIIMBAHMUMN JUIS ONIpeAeIeHHS (abIIBOM.

15 | Haiingute konmuuecTBo crioco00B packpacuTh rpad-nepeBo ¢ 4 BepLUIMHaMK B 6 IK-1
2 1Bera Tak, YT00bl CMEKHbBIC BEPIIMHBI ObLTH Pa3HBIX I[BETOB.

16 | Hcnonb3yst MHAYKIHIO, JOKKHUTE, YTO CyMMa MEPBBIX N HATYPATbHBIX 1 [K-1
gucen paBHa n(n+1)/2. Ykaxure 6a3uc MHIYKIHH.

17 | Haitmure HO/L (24, 36) ¢ nomouipio anroputMa EBknuna. 12 IK-1

18 | CKOJIBKO CYHIECTBYET raMUJIBTOHOBBIX IIMKIOB B OJTHOM rpade K 3? 2 IK-1

19 | Beruucaure 23 mod 5. 3 IK-1

20 | B xomOuHaTOpHOM 3a7aue Ha pa3MENICHHUs C TIOBTOPSHUAMH U3 3 9 [K-1

3JIEMEHTOB 110 2 HaﬁILHTC KOJIMYCCTBO BAPUAHTOB.
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