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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,
npodunp «lIporpamma nByx mumiomoB HUY BHID u LY «llpuknagHas MaremMaTtuka u
uH(pOpMATHKA», YTBEPKACHHBINH MPUKa30M MMUHHCTEpPCTBA HAYKH W BBICHIETO 0Opa3oBaHUS
Poccuiickoit ®eneparuu Ne 807 ot 23.08.2017 ropa.

N3yuenne nucuumivnabl (Moaynsi) «JlMCKpeTHass MaTreMaThKa» SBIISIETCS OCHOBOM JUist
MHOTHUX JPYTHX MaTeMaTUYeCKUX JUCHUILIUH. Jluciumimaa (MOaymb) pa3BUBaET aHATUTUYECKOE
U KPUTHUYECKOE MBIIUICHUE, YTO SBJISICTCS BaXKHBIM HABBIKOM JUJISl PELICHUS CIIOXKHBIX 3a7a4 B
pa3InuHbIX cdepax.

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosmas nuciumninuHa (MOAyIb) BKIIOUEHA B Y4€OHBIH IJ1aH 1O IMPOTrpaMMe MOATOTOBKH
OakanaBpuata no HampasieHuto 02.03.01 MartemaTtuka U KOMIIBIOTEpHBIE HAYKU, MPOQPHIIH
«IIporpamma ayx mumomoB HUY BIID u LY «llpuknaanas marematuka U uHGOpMaTUKa» U
BXoauT B biok 1, yactb, GopmMupyemyro ydyacTHUKaMU OOpa30OBaTElIbHBIX OTHOIICHUH Kak
JTUCIUILIMHA TI0 BEIOODY.

Juctumimza (Moaynb) u3ydaercs Ha 3 win 4 kypce B 5, 6 wiu 7 cemectpe.

Heab wu3yyeHHs AUCHUIUIMHBI (MOAYJs): B (OPMHPOBAHWHU TIIyOOKOTO MOHUMAHHMS
IIPEJIENIOB, HENPEPBIBHOCTH, IPOU3BOJAHBIX U HHTETPAJIOB, a TAK)KE UX IIPUMEHEHUS B PA3IIMYHBIX
00JacTsSIX HayKH U TEXHUKHU.

3agaum M3y4eHHUs AUCHMILUIMHBI (MOAYJIs1) HalpaBjieHbl HAa (POPMUPOBAHUE Yy CTYJEHTOB
CIIEIYIOIIMH 3HAHWUM, YMEHUM U HABBIKOB!

— u3y4uTh (QyHIAMEHTAIBHBIC MOHATHS JWCKPETHOM MAaTEeMAaTWKH, BKIIOYas JIOTHKY,
MHO’KECTBA, OTHOLIEHMSI, Tpadpl 1 KOMOMHATOPUKY, KaK OCHOBY JUIsl TOHMMAHUS AUCKPETHBIX
npoueccos B MU;

— OCBOUTH METOJbl DPELIEHUS 3ajjad Ha OCHOBE JUCKPETHBIX CTPYKTYp, TaKMX Kak
QITOPUTMBI TMOMCKA, ONTHUMH3ALUM MU aHaiu3a rpadoB, NPUMEHUTEIBHO K KOMIIBIOTEPHBIM
HayKawm,

— pa3BUTh HaBBIKU (DOPMaATBHOTO JOKA3aTENbCTBA, MATEMAaTHUECKOTO MOAETUPOBAHUS U
JIOTUYECKOr0 MbIIUIEHUs I 3G ()EKTUBHOrO pemeHus: mpodieM B 00JAaCTH MCKYCCTBEHHOIO
WHTEIJIEKTA,

— TMPUMEHUTH JUCKPETHBIE MATEMATHUECKHE METOBI JIUISl aHAJIM3a U CHHTE3a AJITOPUTMOB
MAaIIMHHOTO 00y4YeHus, 00pabOTKH TaHHBIX U MPOEKTUPOBAHUS CUCTEM.

B pe3ysabrate ocBOeHHsI AMCHUILIUHBI (MOYJIs1) 00YUYAIOIIHIICH JOJIZKEH::
3HamMb:

— ompenaeneHus 0yaeBbIX (PYHKIUHM, UX TaOIUIBI HICTUHHOCTH, 3aKOHBI OYJIEBOH JIOTHKH.
3aKOHBI JIOTUKH [IEPBOTO MOPSI/IKA, CHHTAKCUC U CEMaHTUKa (POPMYII;

— 0a30Bble TOHATUS TEOPHUM MHOXECTB, COOTBETCTBUS M OTOOpaKEHUS MEXIY
MHOXECTBAMU U UX BUJIBI;

— OCHOBHBIE (HOPMYJTBI KOMOMHATOPUKH: YUCIIa COUETAHUH, pa3MEIIEHU, IEPECTAHOBOK.
bunom Herorona u TpeyronsHuk [lackans;

— OCHOBHBIE OMNpeJelieHuss W Teopembl Teopuu TpadoB, Kiacchl Trpados:
OpPUEHTHPOBaHHBIE TPpadbl, AEPEBbs, IBYI0JIbHBIE TPpadbl, il1epoBhl rpadsl;

— OCHOBHBIE ONPEEIIEHUS U TEOPEMBI TEOPUH YUCEIL. CBOMCTBA JEIMMOCTH U CPaBHEHUI
0 MOAYII0. Majas Teopema Pepma;
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ymembu:

— dTeHuWe W 3amuch (OPMyNl C KBAHTOPAMH, MPUMEHEHHE 3aKOHOB JIOTHKH JUIS
npeoOpazoBanus HoOpMyII;

— nOpuMEHEeHWEe npuHuuna Jlupuxnie, nokaszarenbCcTBa OT HpoTHUBHOrO. IloctpoeHue
pacCyXIeHUM BHUJA «OLEHKA + mpuMep» JIi MUHUMHU3ALMUU WM MAaKCUMH3AIMU 33JIaHHOTO
rapaMeTpa Mnpu OrpaHuYCHHUsIX;

— TpUMEHEHUE OCHOBHBIX (OpPMYyNT KOMOWHATOPHKHU JUIS PEIICHUS 3a/Jad Ha IOACYET
KOJINYECTBA BAPUAHTOB,

— MPUMEHEHHUE METO/1a MaTeMaTHYECKOM HHIYKIIMHU, METO/1a IBOMHOIO MOJCYETa, METO1a
KpalHero JJIsl PeIIeHUs 3a7a9 TeOpur rpados,;

— TMPUMEHEHUE CBOMCTB AEIMMOCTH, CBOMCTB OCTAaTKOB M CPAaBHEHUM MO MOJIYJIO s
pELICHHS 3a/1a4 TEOPUU YUCETT;

é1a0ems:

— BJAaJICHHWE OCHOBHBIMH METOJAaMM J0Ka3aTelIbCTBA, TAaKMMH KaK J0Ka3aTeJIbCTBO
MIPUMEPOM, MPAMOE JI0KA3aTEIbCTBO, JOKA3aTEIbCTBO OT MPOTUBHOIO U NpuHLMN Jupuxie;

— TMpUMEHEHUE KOMOHMHATOPHBIX (OpPMYyT U TEOpeM JUIsl PelIeHHUs 3a1ady JAUCKPETHOM
TEOpUU BEPOSATHOCTEW. Pacuer MareMarndeckoro OXUIaHWs Uil JUCKPETHBIX CIIyYalHbBIX
BEJINYMH,

— TMpUMEHEHHue Teopuu rpadoB JUIS pelIeHUs 3a7ay Ha MOMApPHbIE OTHOIICHUS MEXKIY
o0BekTaMu B MHOKECTBE. [lepeBo/ 3a1a4 Ha s13bIK TeOpuu TpadoB;

— WCIMOJIH30BAHUE TCOPUH YUCEIT VISl TIOCTPOCHHUS JITOPUTMOB IIH(PPOBAHUS C OTKPBITHIM
KJIFOYOM U JUIsl APYTUX NPUKIIAIHBIX 33/1a4 TEOPUU aJITOPUTMOB.
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2. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00yUYeHMsI

Kommnerenmuu, ¢opmupyemble B pe3ylbTaTe OCBOSHHS IUCHUILIMHBI (MOIYJs) MpH
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus Conep:xanue Nuauxkarop IlepeyeHpb MIAHMPYEMBIX
KOMIIeTeHII U KOMIIETeHIIN U pe3yJbTaTOB 00y4eHus Mo
JUcCHUIIMHE (MOTYJIIO)
VK-1. Crocoben VK-1.1. 3HaeT METOALI IOMCKA U aHaJIN3a
OCYIIECTBIISTH ITOUCK, nHpOopMaIy B 00IaCTH
KPUTHYECKAN aHaIINu3 U HCKYCCTBEHHOTO HHTEJIEKTa, OCHOBHEIE
cUHTe3 HH(popManuy, MPUHIUIBI KPUTHYECKOH OLIEHKH
MIPUMEHSATH CUCTEMHBIH HMCTOYHUKOB HH(POPMALINN U UX
MOJIXOJT IS pEIIeHUs PeJIeBaHTHOCTH.
MOCTaBJICHHBIX 3a/1a4 YK-1.2. YMeeT KpUTHUECKH OLICHUBATh
WCTOYHUKHU HH(POPMALIUU U
CHUHTE3UPOBATh JAHHBIE M3 PA3TUIHBIX
HMCTOYHHUKOB IS pEIICHUS 3a/ad,
NPUMEHSATh CHCTEMHBIN TOAXO0]] K
AHAIIM3Y U PEIICHUI0 KOMIUIEKCHBIX
pobIeM
YK-1.3. Hmeet npakTHUECKHIA OTIBIT pabOTHI C
COBpPEMEHHBIMH HHCTPYMEHTAMH U
TEXHOJIOTHSAMH JJI51 00pabOTKH
nH(popMaIuu, GOpMyINPOBAHUH H
CTPYKTYpUPOBAaHWH 3a]1a4 Ha OCHOBE
MIOJTy9eHHOU MH(pOpMAITIH
YK-2. Crioco0eH omnpenensirTs YK-2.1. 3HaeT AefCTBYIOIINE TIPABOBBIE HOPMBI,
KpYT 33Ja4 B paMKax PETYIUPYIOIIHE ACSITEIbHOCTD B
MOCTaBIICHHOH LIEJIN 1 00JTacTH penIeHus 3a/1a4, OCHOBHBIC
BEIOHUpATH METOJIbI ¥ TIOJIXOMBI K OIPEJICIICHAIO
ONTUMAJTBHBIE CIIOCOOBI Kpyra 3aaad
WX peUIeHUs, UCXOS U3 YK-2.2. YMeeT onpenensaTh Kpyr 3a7ad B paMKax
JIEHCTBYIOIIIX MIOCTaBIICHHOH 11eJIH, BEIOUPATh
MIPAaBOBEIX HOPM, ONITUMAJTBHBIE CITIOCOOBI PEIICHUS 33]1a4,
UMEIOIIIUXCS PECYPCOB U YUUTHIBAsI UMEIOIIUECS PECYPCHI H
OTpaHUYECHUI OIPaHUYCHUSA
YK-2.3. NmeeT npakTU4eCKUA OMBIT
MIPUMEHEHUS 3HAHUH O TIPaBOBBIX
HOpPMaX U pecypcax B peanbHbIX
CUTYyalusX, pa3pabOTKU U peaan3anun
pelIeHnii B COOTBETCTBUH C
YCTAHOBJICHHBIMHU OTPaHUYCHUSIMH
OIIK-1. Crioco0eH HaxOauTh, OIIK-1.1. 3HaeT OCHOBHBIE METOIBI U ITOAXOIBI K
bopMynupoBaTh U PEILIEHHIO 3a]a4 IPUKJIATHON 1
pelaTh aKTyalbHbIE U KOMIIBIOTEPHOM MaTeMaTHKH, BKJIIOYast
3HaYMMbIE TIPOOIEMBI ITOPUTMBI, MATEMATHYECKOE
MPUKJIAHON U MOJICIIUPOBAHUE U TEOPHIO
KOMITBIOTEPHON ONITUMM3ALINH, & TAKKE COBPEMEHHBIC
MaTeMaTHKH WHCTPYMEHTHI U TEXHOJIOTHH,
HCTOJIb3YEMBIE B 3TOH 00J1aCTH
OIIK-1.2. YMeeT aHanu3upoBaTh U
(hopMynHupoBaTh MaTEMaTHYECKHE
3a]]a9u, IPUMEHSITH COOTBETCTBYIOIIIUE
METOIBI M AJITOPUTMBI JUIS UX PEIICHUs,
a TaKKe HHTEPIPETUPOBATh U
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MIPEICTABIIATh PE3yAbTATHI B IOHATHOMN H
JIOCTYITHOH (hopme

OIIK-1.3. Hmeer npakTHUECKUI OMBIT paOOTHI HAJ
MPOEKTaMHU WU UCCIICAOBAHUSMH B
00J1aCTH PHUKITATHON M KOMITBIOTEPHOM
MaTEeMaTHKH, BKJIIOYasl y4acTHE B
KOHKYPCax, OMMITNAIaX WIIN HayYHBIX
My OMKAIMsIX, TJe ObUTH pEeIIeHbl
aKTyaJlbHbIE ¥ 3HAYMMBIE 3a1a4H
[K-1. CriocobeH onpeaensTh IK-1.1. 3HaeT OCHOBHBIE TEOPETUUECKUE
obmmue GpopMsl U KOHIICTIIIUH ¥ IPUHLUIIBI, OTHOCSIIINECS
3aKOHOMEPHOCTH K 00J7aCTH MAIlIMHHOTO 00y4YeHus, a
001aCcTH MaIIMHHOTO TaKXXe KIF0UEBbIE 3aKOHOMEPHOCTHU U
o0yueHus MOJIEJIN, KOTOPBIE MOMOTAIOT B aHAJIM3e
1 MHTEPIPETaluu JaHHbBIX
IK-1.2. YMeeT npoBOAUTH CUCTEMATHUECKUM
aHanmM3 00JacTu pa3pabOTKH, BBISBIAT
1 (hopMyIUpPOBaATH 00IIHE
3aKOHOMEPHOCTH U TCHICHLUH, a TAKXKe
MIPUMEHSTH METO/IbI CCIIEIOBAHUS IS
NOJTY4eHUs HOBBIX 3HAHUK M MOHUMAaHUS
IK-1.3. Hmeer npakTHUECKUI OMBIT padOTHI B
o0JacTu MalIMHHOTO OOYYEHUS,
BKJIIOYasl y4acTHE B HAYYHBIX MPOEKTAX,
MCCIIEIOBAHUSX WM MPAKTUIECKUX
3aJaHUsX, T1e ObUIH BBISBICHBI U
orucaHbl o01re Gopmel 1
3aKOHOMEPHOCTH
[K-2. CriocobeH pemaTh IK-2.1. 3HaeT OCHOBBI HH()OPMALIMOHHON U
TUTIOBBIE 331391 oubmmorpadudecKoit KyIbTypHl, a
npodecCHOHANTEHON TaKXe MPUHIMITEI HTHPOPMAIIMOHHOH
JIeSITEIbHOCTH B 0€30MacHOCTH W IPUMEHEHHUSI
oOmactu UHPOPMALMOHHO-KOMMYHHUKAIIMOHHBIX
HCKYCCTBEHHOTO TEXHOJIOTHH B MPO(eCCHOHATBHON
WHTEJUIEKTA, OMUPAsCh JeSITENIbHOCTH
Ha HH(POPMALMOHHYIO U IK-2.2. Ymeer 3¢ hekTHBHO UCTIONB30BATH
oubnmorpadudeckyro nH()OPMAITMOHHO-KOMMYHHKAIIHOHHBIS
KYJIBTYPY, UCTIONB3YS TEXHOJIOTHH JIJISl PEILICHHs] CTaHIapPTHBIX
UHQOPMaIIOHHO- 3aja4 podeccHoHaIbHON
KOMMYHHKAalIHOHHBIE JeATeNIbHOCTH, YUNThIBas TpeOOBaHUS
TEXHOJIOTHH U nH(pOPMALIMOHHON 0€30acCHOCTH
YUUTBIBast OCHOBHBIE IK-2.3. Nmeer ombiT paboThI ¢

TpeOoBaHU
WH(POPMAITMOHHOM
Oe3omacHocTH

UHQOPMAIMOHHBIMH PECypcaMu U
TEXHOJIOTHSMH B 00JIaCTH
HNCKYCCTBCHHOI'O MHTCIIJICKTA, BKIIFOYas
coOutto/IeHre HopM HH(OPMAIIMOHHON
0e3onmacHOCTH
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHE YAChI
n HaumenoBanue Ounas ¢hopma TKY
pa3aesna IuCHUNJINHBI KonrakTHas padora (Tekymmii
(Moxyast) Jlekny | 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 KOHUENIMU U | OCHOBBI JIOTUKHU U TEOPUH MHOXKECTB. COOTBETCTBUS B OTOOpaKCHUS
TEPMHHBI KomOunaropuka: nepecTaHOBKH, Pa3MEIIECHUs, COUYETaHHS

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
OHIepoBbl U TaMUIIBTOHOBBI Tpadbl
[MoncueTts! B rpagax

[Tnanapusie rpadul. Teopema o HSATH Kpackax
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

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

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

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

Ocnosnas numepamypa:

1. KoncrantunoBa, E. B. Teopus rpados: anredbpanyeckas Teopus : y4eOHUK JJIs 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.
CxkopyOckuii, B. 1. [Tomnsixos, A. I'. 3p1koB. — Mocksa : M3garensctBo FOpaiit, 2025. — 211 c.
— (Bpiciiee oOpaszoBanme). — ISBN 978-5-534-01114-2. — TekcT : 3NE€KTPOHHBIA //
Oo6pazoBarenbHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/561076.

3. JluckpeTHas MaTeMaTuKa : yaueOHOe mocoOue Jisi By30B / 1I0J1 HayuHOU pepakimen 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. luckperHas maremaruka. Y4eOHUK M 3aJayHuK : 118 By3os / W. U.
baBpuna. — Mocksa : M3narenscTBo FOpaiit, 2025. — 193 ¢. — (Bricmiee oopazoBanue). — ISBN
978-5-534-07065-1. — Texkcr : anekTpoHHbI // O0pazoBarenbHas miaTdopma 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 : U3gatensctBo 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., Kuyt /1., [Tatamnuk O. Konkpernas marematuka. Marematnyeckue OCHOBBI
uHpopmatuku. — M. : Bunbsamc, 2009. — 784 c.

2. Ilak, B. T'. JluckperHass MareMaTWKa: TEOPUS MHOXKECTB W KOMOWHATOPHBIA aHAIHU3.
COopHuk 3ama4 : yuebHoe mocodue nms By30B / B. I'. [Tak. — Mocksa : U3parensctBo FOpaiit,
2025. — 233 ¢. — (Beicmiee obOpazoBanme). — 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
BUJIOB JIUCUUIUIMHAPDHOW W MEXJIWCUUIUIMHAPHOW MOATOTOBKU, MNPAKTHUYECKOH M HAay4yHO-
UCCIIEIOBATEIbCKON PabOT 00yJaroUUXCsl, MPETYCMOTPEHHBIX YU€OHBIM IITAHOM.

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl POBEACHUS 3aHATHI
JEKIMOHHOTO THIA, 3aHATHUM CEMHHApCKOro (MpakTUYECKOro) THMA, T[PYIIOBBIX U
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WHUBUIyAJIbHBIX KOHCYJIbTALUN, TEKYILIETO KOHTPOJISI U IPOMEXYTOYHOM aTTeCTalll, a TaKKe
MOMEIIEHUS JUISI CAMOCTOSTETILHOM paOOThl M IOMEIICHHUS JJIsI XPAHCHUS U TPOPUITAKTHIECKOTO
oOciyxuBaHusi yaeOHoro obopynoBanus. [lomenienrs yKOMITJIEKTOBaHbI CHEIIMATU3UPOBAHHON
MeOENbI0 U TEXHUYECKHUMH CPEJICTBAMHU OOY4YEHUS, CIYXKAIIUMH JJI TPEICTABICHUS y4eOHOU
nHpopMaIuy OOJIBIION ayAUTOPHH.

W3ydeHne AUCIUILTUHBI (MOTYJIs1) 0O0SCTIeunBaeTCsl B yUCOHBIX ayIUTOPUSX, OCHAIIICHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMITbIOTEPHOU TEXHUKOM;

— MEXaHUYECKUMH KaJbKYJISATOPaMu;

— CIEUHaTU3UPOBAHHBIM 000PYI0BaHUEM, BKIIIOUAs JJEMOHCTPALIMOHHOE 000pyI0BaHUE.

[TomemeHust U1k CAMOCTOATEIBHOM paOOThHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHBIE
JUISL MCIIOJIb30BAaHMS MHBAIMAAMM M JIMIAMU C OIPAaHUYEHHBIMHU BO3MOYKHOCTSMH 310pPOBbBS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOM C BO3MOKHOCTBIO MOJAKIIOUECHUS K cetu «MHTEpHET» U
oOecriedueHHEeM  JIOCTyNa B  JJIEKTPOHHYIO  HMH(OPMAalMOHHO-00pa30BaTebHYIO  CpEeay
YHuBepcurera.

OOyyarommMcst TPeNOCTaBIAETCS MAOCTYN (B TOM 4YHCIE YIAlICHHBIN) K pecypcam
WH(OPMAIMOHHO-TEIICKOMMYHHKAITMOHHON ceTn «HTEepHET», MIEKTPOHHBIM pecypcaMm (B TOM
YHclie JJIEKTPOHHBIM OUOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPOQECCHOHANBHBIM 0Oa3am
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. | basa mannex ScienceDirect https://www.sciencedirect.com
4. | OdunmansHbli calT MUHHUCTEPCTBA HAYKU 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
00pa3zoBaTeNbHOrO MpoIiecca 1Mo AUCIUTUIMHE (MOIYJI0), B TOM YHCJIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMalLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIponsBoacTBO JInnen3nonnoe / cB000IHO
pacnpocTpaHsiemoe

Onepauuonm,le CHUCTECMBbI:

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

BpaysepsI:

Sunekc.Bpaysep OTEUECTBEHHOE | CBOOOJIHO pacipoCTpaHsIeMoe
Google Chrome 3apyOexHoe cBOOOJIHO pacnpocTpaHsieMoe
OducHble MPUIOKEHHUS

Microsoft Imagine (Visio, OneNote) 3apy0exHOe JIMIEH3UOHHOE

TeXstudio 3apyOexHoe CcBOOOJ/IHO pacpocTpaHsIeMoe
Adobe Acrobat Reader 3apyOexHoe cBOOOJIHO pacnpocTpaHsieMoe

IIporpamMmmHoe oGecnieyeHne VISl IVIAHNPOBAHMSA M Y4eTa BpeMEHH:
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Toggle app | 3apyOekHOE | cBOOOJ/IHO pacnpocTpaHsIeMOe

CucreMbl YHPaBJCHUSA NMTPOCKTAMM:

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 pa3padoTKu:

Visual Studio Code 3apy0eIKHOE CBOOOJHO pacIpOCTPaHIEMOE
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 3apyOexKHOE CBOOOJIHO pacnpocTpaHsIeMOe
Docker 3apyOeKHOE CcBOOOJIHO pacnpocTpaHsIeMOe

7. MeToanuyeckne 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,
CEeMMHapbI, KOHTPOJIbHBIE PabOThl, KOJUIOKBUYMbI M JOMAIIHHUE 33/1aHUs, a TaKKe Pa3IUYHbIe
BU/Ibl CAMOCTOSATEIBHONW paboThl 00yUaromuXcsl MO 3aJaHUI0 MIPernojaBaTesl, HalpaBieHHbIE Ha
pasBUTHE  HABBIKOB  NPO(ECCHOHANBHOM  JIEKCHKH, 3aKpEIUICHUE  MPAKTUYECKUX
poecCuOHANBHBIX KOMIIETEHIIUN, TOOIIPEHNE UHULIUATHB.

Jlekyuss — CHUCTEMaTH4YECKOEe, IIOCJIEIOBAaTEIbHOE, MOHOJIOTUYECKOE  HM3II0KECHHE
IpernojiaBaTesaeM yueOHOro Marepuana, Kak IpaBuilo, TEOPETHUECKOro XapaKTepa.

B mpouecce nmeknui peKOMEHIYeTCs BECTU KOHCIEKT JIEKIMM: KpaTKO U CXEMaTU4HO
¢bukcupoBaTh OCHOBHBIE WJIEW, BBIBOJBI M OOOOIIEHMS JIEKIMH; BBIIEISITh BaXKHbIE MBICIH,
KJIIOYEBbIE CJIOBa M TepMUHBL. Heo0X0AMMO OTMETUTh BONPOCHI MM MaTepUaibl, KOTOpPbIE
BBI3BIBAIOT 3aTPY/IHEHHUS, U MONBITATHCS HAUTH OTBETHI B PEKOMEHJIOBAHHOW nuTeparype. Ecnu
pa3o0paThCsi B MaTepuane He YAaercs, clieAyeT cOpMYIMpPOBaTh BONPOC M 3a7aThb €ro
IpenoaaBaTesio Ha KOHCYJIbTAlUK WM BO BPEMsI CEMUHAPCKOTO (ITPAKTUYECKOI0) 3aHATHSI.

Cemunap — 310 (hopMa yueOHOH eATeNbHOCTH, IPOBOIUMAs B y4eOHOM 3aBEICHUU O]
PYKOBOJICTBOM IpemojaBaTelisd, TI/€ CTYAEHTbl AaKTUBHO YYacTBYIOT B OOCYXICHHSX,
NPAaKTUYECKHX 3a/IaHUSAX U IPYTUX (popMax B3aMMOAEHCTBHSL.

Jlns ycrienrHoi moAroTOBKU K CEMUHApy PEKOMEHAYETCs 3apaHee O3HAKOMHTBCS ¢ TEMOM
3aHATUS M OCHOBHBIMH MaTepHajaMH, 4TOObl MMETh BO3MOXHOCTh AKTHBHO YYacTBOBATH B
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ob6cyxaeHuu. Takke MOJIe3HO MOATOTOBUTH BOIPOCHI M UIEH MJIsi OOCYKICHHSI, YTO TTIOMOXKET
rIy0Ke TIOHATH MaTepUal U MPOIEMOHCTPUPOBATH 3aHHTEPECOBAHHOCTb.

Konnoxeuym — ycTHbIE OTBETHI Ha BOIPOCHI, CIIUCOK KOTOPBIX N3BECTEH CTYACHTY 3apaHee.

B mpouecce moArotoBkM K KOJUIOKBUYMY HEOOXOAMMO TMPOAHAIU3UPOBATH Y4ueOHBIE
MaTepualibl, 0O3HAKOMHBIINCH C JICKIHSIMH, YI€OHUKaMH M JIONOJHUTEIbHBIMUA HCTOYHHKAMH,
AKICHTHUPYSA BHUMAHUC Ha KIHOYCBBIX TCMax. PGKOMGHI[yeTCH CO34aTb CTPYKTYPUPOBAHHBIC
KOHCIIEKTHI, BBIJIEIISIS] OCHOBHBIE UJI€H, TEPMHUHBI U (POPMYITBIL.

Konumponvnaa paboma — nucbmenHas pabota ¢ HaOOpoM 3a/1a4, KOTOPbIE HY>)KHO PEIIUTh 32
OTpaHUYEHHOE BpEMSI.

L{enb KOHTPOJIBHOUM PabOTHI - MOTYYUTh CHEIUAIBHBIC 3HAHUS 110 OJJHOW WM HECKOJIHKUM
TeMaM JUCUHUILUIMHBI (MOAYJIS) U MIPOJEMOHCTPUPOBATH HABBIKM UX MPAKTUYECKOTO MPUMEHEHHUS.

Homawnee 3a0anue — HaOOp 3a7ad 10 TeMaM HEACIH.

[Ipu pabGore Hax JOMAIIHUMHM 33/JaHUSIMM  Ba)KHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSMHU M CPOKaMH BBIIOJHEHHS. PekoMeHyeTcst pa30ouBaTh 3aJaHus Ha 3Tambl, YTOOBI
u30exaTh HEperpy3ku U Jydllle yCBOUTh Marepuai. Mcrosib30BaTh pa3iuyHble MCTOYHUKHU
UH(OpPMAaILNK, BKIIIOYas YIeOHUKH U OHJIAWH-PECYPCHI, U 00see TIy00KOro MOHUMAHHUS TEMBI.

Camocmosmenvnasa paboma — paboTa CTYJEHTOB, HAIpaBICHHAs Ha YIIIYOJEHHOE
U3y4eHHE OTICIBHBIX TEM M BOIPOCOB YIeOHOW JUCIUTUIMHBI (MOIYIIS).

B nporuecce camoctosTensHON paboThI CTYAECHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepHuajaMH P MUHUMAJIbHOM yYaCTHUHU MPEToiaBaTess. 3a1aun CTyIeHTa BKIIOYAIOT PadoTy
C KOHCIEKTaMH JIeKIui (00paboTka TeKCTa), MIOBTOPHOE U3yYeHUE YUEOHBIX MAaTEepUAIOB IJIAHOB
¥ TE3MCOB OTBETOB, U3YUEHHUE JOMOJHUTEIBHBIX TEM, BHIIIOJHEHNE YI€OHO-UCCIIETOBATEIBCKUX
3alaHUU U Ipyroe.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqemm Mo TMCHMIIJIMHE (MOJIy.]'IlO)

Kpurepun nosy4eHusi ypoBHS M OLCHHBAHUS C()OPMHUPOBAHHOCTH KOMIICTCHIHI 11O
aucuuiuinHe «/JIuckpernas mareMaTuka. Yriay0/JeHHbI Kype»

OrneHuBaHue YpOBHsS Y4eOHBIX JOCTHKEHHH, oOydaromuxcs Mo AUCHUIUIMHE (MOIYIIO),
OCYIIIECTBIISIETCS B BUJE TEKYIIET0 KOHTPOJISl yCIIEBAEMOCTH U MTPOMEXYTOUYHOM aTTeCTaliH.

IIpoMeskyTouHasi aTTecTanMs MO JUCHUIUIMHE (MOJYJIO) OCYILECTBISETCS B (opme
9K3amena, Ipu 3TOM MPOBOJIUTCS OLIEHKA KOMITETEHINH, c(hOPMUPOBAHHBIX 110 IUCHUIUIMHE.

Jlns oleHMBaHHS TEKYIIETO KOHTPOJS YCIEBAaEMOCTH M TMPOMEXKYTOUHOW aTTecTaluu
UCIIONB3YETCS IecATUOAIUIbHAS IIKaja OLEHUBAHUS, KOTOpask COOTHOCHUTCS C TPaTUIIMOHHON
nATUOATUTPHON IITKAJION CIEAYIOIIMM 00pa3oMm:

MecatudamnbHas IlaTudaibHas OO0mas xapakTepHCTHKA pe3yJIbTaTa 00y4eHus! 1o
OLICHKA OIICHKA AUCHHILVINHE (MOYJII0)
10 OT1immyHO CTyaeHT TOJIHOCTBIO BIIAJICET 3HAHUSAMH, W3JIOKCHHBIMUA B
9 OTIUYHO paboueil nporpamme, 1 TIIyOOKO OCMBICTSIET TUCHUMIUTMHY. OH
8 OTIM4EO CaMOCTOSITENIFHO U JIOTHYECKH MOCIIEI0BATEIBHO OTBEYAET Ha

BCE BOINPOCHI, aKIICHTUPYsI BHUMaHUE Ha Han0OJIee BaKHOM.
YMeeT aHamM3MpoOBaTh, CPAaBHHUBATH, KIACCHU(HUIIMPOBATS,
0000maTh, KOHKPETU3UPOBATH W  CHUCTEMATH3UPOBATH
M3YYCHHBIM MaTepuall, BbIACISAS KIIOYEBbIE MOMEHTHI U
yCTaHaBIIUBasi TPUYMHHO-CIICJICTBEHHBIE CBS3H.  YETKO
dbopMyIuUpyeT ~ OTBETHI,  YBEPEHHO  HHTEPIIPETUPYET
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JlecaTnOAILHAA
OIleHKA

IaTudannbHas OO0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLICHKA AUCUHUIINHE (MOIYJIIO)

pe3yibTaThl aHANM30B M JPYTUX HCCICAOBAHMM, a TaKkKe
pemaer cioxHble 3amadd. CTyIEeHT XOpOIIo 3HAaKOM C
METOJIaMU UCCIIEOBaHUs, HCOOXOIUMBIMH JIJISl IPAKTHICCKON
JEATEILHOCTH, U YMEET CBSI3bIBATh TEOPETHUECKHUE ACIICKTHI
TUCITUTLTAHBI (MOAYIISI) C TPAKTUIECKAMH 3aja9aMHu.

Xoporto CryneHT o0iajjaeT 3HaHWUSAMH TPEAMETa TOYTH B ITOJTHOM

Xoporo o0Beme pabouell MPOrpaMMbI U CAMOCTOSATEIBHO, JTOTHUECKU

MOCJIEeIOBATENIFHO ¥ BCECTOPOHHE OTBEYAET HA BCE BOMIPOCHI,
aKIICHTUPYS BHUMaHHE Ha HAUOOJIee 3HAYMMBIX MOMCHTAX.
OH yMeeT aHaTu3upPOBaTh, CPABHUBATH, KIACCHU(HUIIMPOBATH,
0000mmaTh, KOHKPETH3MPOBAaTH MW  CHCTEMATH3HPOBATH
W3YYCHHBIM MaTepHall, BBIICSAS €ro KJIIOUEBHIC acleKThl U
yCTaHABIUBAsI MPUIHHHO-CIICICTBEHHBIC CBSI3U.
DOopMynUpyeT CBOM OTBEThI, YBEPEHHO HHTEPIPETUPYET
pe3yibTaThl aHAIU30B M JIPYTHX MCCIACAOBAaHUM, a TaKke
pelaeT CIoXHbBIC CUTyallMoHHbIe 3a1a4i. CTyIEHT XOpOIIOo
3HAKOM C MECTOJaMH HCCJICIOBaHMHA, HGO6XOILI/IMI>IMI/I JJIsL
MPaKTUYCCKOW  JEATeTbHOCTH, W  yMEET  CBS3bIBATH
TEOPETUYCCKHUE AaCMeKThl MpeaMeTa ¢ MPaKTUYCCKUMH
3aJjauaMH.

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

4 YV 10BIETBOPHTENLHO | UCTIBITHIBAET TPYIHOCTH MPU CAMOCTOSTENBHBIX OTBETaX M

UCTIONIb3YeT HETOUHBbIE POPMYITHPOBKH. B Xome oTBEeTOB OH
JIOITyCKaeT OMMOKHM, Kacaromuecs: CyTd BonpocoB. CTyaeHT
CIMOCOOEH peIIaTh TOJILKO CaMble IIPOCTHIE 3aJa4H U BIaJeeT
JIUIIb MUHUMAJIBHBIM HA0OpPOM METO/I0B MCCIIEI0BAHMS.

He CIoaH CTYZ[QHT HC OBJIaACII 00s13aTeNbHBIM MUHUMYMOM 3HAHUU

He cJaH o MpeAMETY U HC MOKCT OTBCTUTH HA BOIIPOCHI, AAXKC C€CJIN

He cnan MpEenoiaBaTeNb  3aJaeT  JIONMOJHUTEIbHBIC  HABOJISIIHE

BOIIPOCHI.

JucnumnnHa (Moyib) «JluckperHas MaTeMaTHKa» OLEHUBAETCS CIEAYIOIIUM 00pa3oM:

AKTHBHOCTH Bec Onucanue
Homamnaue 3amanus | 20% | Habop 3a7au 1o Temam Hepenu
KonTtponbHbie 40% | [TucbmenHast pabora ¢ HabOpPOM 3a/1a4, KOTOPBIE HY>)KHO PELIUTH 32
paboTHI OIpaHUYEHHOE BPEMsI
DK3aMeH 40% | [TucbmeHHast WK yCTHAsE padoTa HaJl 3aJ]aHueM, HallpPaBICHHBIM Ha
MPOBEPKY MOJYYEHHBIX 3HAHUH M HABBIKOB 110 AUCIMIUTUHE (MOIYJIIO)

®opmyaa pacuéra
matematuka»: «0,2 X cpenqaee 3a jomanraue 3aaanus + 0,4 X cpeHee 3a KOHTPOJIBHBIE PaOOTHI
+ 0,4x cpenHee 3a IK3aMEH».

UTOTOBOM OLEHKH MO0 AucHunauHe (mMoay/aw) «JIuckpernas

Texkyummii KOHTPOJIb yCIIEBAEMOCTH 00y4AOIIUXCH MO0 TUCHHUIINHE (MOAYJIIO)

IIpuMepHBbIe 3a]aHUA 110 KOHTPOJILHOM padore
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KonTpoabHas padora Nel

KonTpoubnas padora Ne 1

[IponomxutensHOCTh: 2 yaca

1. Henp3s umeTh Tipu cebe 3IeKTpOHHBIE ycTpoiicTBa. Eciu Hapymwmb 310 TpeboBaHue,
pabota Oyner aHHyJIMpOBaHa U €€ Hellb3s Oy/eT Mepenucarh.

2. B kaxoii 3a1a4ye npuBeIu 000CHOBAHUE 0TBETA, MHAYE OH He Oy/eT 3aCUMTAaH.

3. Ecnu cunrtaemp, 4To pelIeHne 3a1a4n HENIPAaBUIbHOE, 3a4EPKHU €r0 U Halluiu HoBoe. B
ciIydae, eclii B paboTe MPUBEICHBI IBa Pa3HBIX OTBETA WU PEIICHHUS, OLICHUBATLCS OYIET TOJIBKO
epBoeE.

OrieHka 3a KOHTPOJIBHYIO PabOTy CTaBUTCS 1O popMmyIie:

Orenka = min(cymma 6aiioB 3a 3amaqn;10).
3amaua 1.

1 6asn

IIpo kaxmoe u3 yTBEp:KIACHUM ONPEAEIIN, UCTUHHO OHO WM JIOXKHO.

Ay eNFKeN((N+k>10—n+k2>15);

0) XERVWCR(IyERYESVIZERX+ZES).

3amaua 2.

2 dasnna

Kakne u3 cnenyromux BbICKa3bIBAHWM PABHOCUIIbHBI BBICKA3BIBAHUIO «XOpPOLIO CMEETCs
TOT, KTO CMEETCA OCIeAHUM»? B KaXX10M ITyHKTE HYXKHO IOSICHUTH OTBET.

a) Kto cmeercst nocieqHum, TOT CMEETCst XOPOLIO.

6) KTo He cMeeTcs mociaeHuM, TOT HE CMEETCsl XOPOILIO.

B) KTO HE cmeeTcst Xopol110, TOT HE CMEETCsI OCIIETHUM.

r) KTo xopomio cmeercsi, TOT CMeeTCsl TOCIEAHNM.

1) ToJbKO TOT, KTO XOPOILIO CMEETCS, CMEETCSI TOCIETHUM.

e) Kaxplif nim cmeercst Xopol1o, Wiy He CMeeTCsl MOCIETHUM.

) Kaxx1plii nam He cMeeTcst XOpOIllo, UM CMEETCS MOCIEAHUM

3) Il1oxo cmeeTcs TOT, KTO CMEETCs] He TIOCIETHUM.

n) [Inoxo cmeercst TOT, KTO HE CMEETCSI TOCIIETHUM.

k) He ObIBaeT Takoro, 4To KTO-TO IJIOXO CMEETCS M CMEETCS MOCIETHUM.

3amaua 3.

2 danna

B 20 smumxoB paznoxuin 60 uépHbix u 60 OenbIX MIApUKOB — MO 6 MIAPUKOB B KayK/bIM.
Bans 3ameTni, 4To B KaX/10M U3 NEPBbIX 14 ANMKOB YEPHBIX MIAPHKOB OKa3aJ0Ch OOJbIIE, YeM
Oenbix. BepHo 1M, yTO cpenu mocieAHUX 6 SIIMKOB TOYHO HAMAETCs Takoil, B KOTOPOM Bce
mapuku Oenbie?

3amaua 4.
2 daJi1a

JlomaTelii 3a00p MepeKpanInBaioT B IBa I[BETA: CEPBI U YUEPHBIN — TaKuM 00pa3oM, 4TOObBI
C KaXJIOM cepoil TOCKOHM psiaoM obsi3aTenbHO Obuia uepHas. Kakoe HanOosbliee 9ucio cephix
JIOCOK MOKET OBITh B 3200p€, €CIIM OH COCTOUT U3 62 JOCOK?

3agaua S.

2 danna

[Tycte MHOXecTBa A u B TakoBbl, uTO cymiectByeT ciopbekuus f : A — B Takas, uto
npooOpa3 1000ro OJHO3JIEMEHTHOrO MOAMHOXecTBa B OeckoneueH. BepHo mu, yto He
CYIIECTBYET UHBbEKIINH U3 A B B?
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3amgaua 6.
2 0aJL1a

10 manpumkoB u 10 geBoUYeK CTPOAT XOpOBOA. B X0poBo/Ie MaIbUMKH U AEBOYKH JOJKHBI
yepenoBarbes. Ho cpenu neBouek ecTb oAHa, 0 MMEHH Maiia, KoTopasi He XOUeT CTOSTh PSAOM
C OJHMM M3 MAJIB4YMKOB, KOoTOoporo 30ByT Camia. CKOJBKO CyHIECTBYET CIIOCOOOB COCTAaBUTb
xopoBoJ u3 10 manpuukoB 1 10 neBouek, ytoOpl Mama He ctosiia psagom ¢ Cameit?

3amaua 7.

2 Oamta

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

3agaua 8.

1,5 Gamia

[lleperra HOBOOpaHIIEB CTOMT Tmepen crapmuHoi. OH KoMaHAyeT «HaneBo». Ilo
HEOIBITHOCTH YaCTh COJIAAT MOBOPAYMBACTCS HAJICBO, @ 9aCTh — Hampao. [locie 3Toro kaxmyro
CEKYHJIy TIPOMCXOUT CIICYIOIICE: COMIAThI, OKa3aBIIUECs IPYT K APYTY JUIIOM, TOHUMAIOT, YTO
mpou3onuia oOmuoOKa, W IOBOPAYMBAIOTCS KPYroM. B  cleayromyro CeKyHIy CHUTyalus
nOBTOpsieTCs. JIOKaXKH, 4TO paHO MJIU IMO3IHO MIEPEHIa BCTAHET HEIOBUKHO.

3amaua 9.

1,5 Gamna

Ha xoHrpecc codpanuch yuéHsle, cpei KOTOPBIX €CTh IpYy3bs. OKa3aloch, 4YTO KaXK/IbIe ABa
U3 HUX, UMCIONINE Ha KOHTPECCe PAaBHOE YMCIIO JIPY3el, He HMEIOT 00ImmX apy3ei. Jlokaxu, 4To
HalAETCs yu€HBI, KOTOPBIA HMEET POBHO OJHOTO JIpyTra M3 YKcia YYaCTHUKOB KOHIpecca.

3amaua 10.

1,5 Gamna

HanmomHuM, 4to OMHapHOE OTHOIIEHHE Ha3bIBA€TCSl OTHOLIEHWEM HECTPOroro Mopska,
€CJIM OHO Pe(IEKCUBHO, aHTUCUMMETPUYHO U TPaH3UTUBHO. CKOJBKO Pa3IMYHBIX OTHOIICHUMN
HECTPOToro MopsiJika CyliecTByeT Ha MHOXecTBe {1,2,3,4}?

KonTtpoabHnas padora Ne2

3agauva 1.

1 6ana

CnoBoM Ha3bIBaeTCs MPOU3BOJIbHAS MTOCIIEA0BATENILHOCTE OYKB. A(aBUTHON 3aUChIO JUIs
JTAHHOTO cJIoBa OyZeM Ha3blBaTh CIIOBO, 3allMCAaHHOE TEMHU k€ OyKBaMH, HO B al(aBUTHOM
nopsiake. Hanpumep, andasutHas 3anuch ClI0Ba «MaTeMaTHKa» — 3TO «@aaeUKMMTT». CKOJIbKO
CYIIECTBYET pa3MUYHBIX cloB uHBL 10, uis KOTOphIX andaBUTHAs 3allUCh COBMANACT C
UCXO/HBIM ciioBoM? B kauecTBe OYKB MOXKHO MCIIOJIb30BaTh JIMILb CTPOUYHBbIE OYKBBI PyCCKOTO
andasura.

3agaua 2.

1,5 6anaa

Jlarymka cuaut B BepiminHe A kBagpata ABCD. KaxabIM MpeDKKOM OHA MEPEMEIIAETCS B
BEpILMHY KBaJpara, COCEIHIOI C TOM, B KOTOpOoiHl oHa HaxoauTcs. CKOJbKHUMH CIOCOOaMH
JSITYIIKA MOXET MpPbIraTh TaK, YTOObI POBHO Yepe3 N MPBDKKOB OKa3aThCs B BepiinHe B?

3anaua 3.

1,5 6anaa

B HEKOTOPOU KOMIIAaHUU CTYJIEHTOB OKa3aJIOCh, YTO y KaXJI0T0 MMapHS POBHO 9 3HAKOMBIX
JIEBYIIIEK, a Yy KaXKJIOM JeBYIIKH POBHO 9 3HAKOMBIX NapHei. MoXeT 11 B 3TO KOMIIaHUU ObITH
poBHO 50 cTyneHTOB?

3agaua 4.
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1,5 6anaa

B HekoTopoii cTpaHe Kakble 1Ba TOpO/ia COSAMHEHBI JTM00 aBUAIMHUEH, JINOO0 JKeIe3HOM
noporoii. Jlokaxkure, 4To MOXHO BbIOpaTh BUJI TPAHCIIOPTA TaK, YTOOBI OT KaXJI0T0 ropojaa
MOYKHO OBUIO TOOPATHCS 10 JIFOO0T0 APYTrOTo, MOJIB3YSICh TOJIBKO 3TUM BHJIOM TPAHCIIOPTA.

3amgaua 5.

1 6ana

B HekoTopoMm cBsi3HOM rpade cTeneHu Becex BepimuH paBHbl 10. JlokaxkuTte, 4To npu
yIaJeHUH JII000ro pedpa 3TOT rpad OCTAHETCS CBSI3HBIM.

3amgaua 6.

1,5 6amia

B kaxmo#i cTpoke ¥ KaXa0M CTOJIOIE MaXMaTHOW TOCKU CTOUT 1o 3 y1aapu. JlokaxuTe,
9YTO MOXKHO BBIOpATh 8 Najied, He OBIOIIUX JIPYT Ipyra.

3amaua 7.

2 danna

I'pad G sBisieTcs maaHapHbBIM, OJHAKO MPU J0OABICHUH K HEMY JIt000T0 pedpa CBOMCTBO
MJIaHAPHOCTHU TepsieTcs. Jlokaxkurte, 4To B 3TOM Trpade HET BEpUIUH CTENIEHN MEHbIIE 3.

3anaua 8.

1,5 6amia

Y Unpu Obma OyMaxka, Ha KOTOpoil Hamucansl yucina oT 1 go 10. Wnbs BelUepkHYI
HEKOTOpbIE 5 M3 ATUX YHcesN. AJla XO04eT OTrajarh, Kakue MMEHHO. [ 3TOro oHa MOXeT
3agaBaTh Mibe mo0ble BOIPOCHI, OTBETHI HA KOTOPHIE MOTYT OBITh TOJBKO «Ia» WK «HeT». Ho
Wnbs gan moackasky: 9ucio | u uncio 2 mmbo 00a BEIUEPKHYTHI, INO0 00a HEe BEIYEPKHYTHI.

3a KaKoe HaMMEHbIIIee YHCIO BOIPOCOB AJlsia TapaHTUPOBAHHO CMOXKET OTraJiaTh, Kakue
MMEHHO YHCJIa BBIYEPKHYTHI, YYUTHIBAsK JAHHYIO TTOJICKA3KYy?

3agaua 9.

1,5 6amia

[Tycte S(n,K) o603nadaet yncino CTuparHra BTOporo poja. JIokaxu, 4to

S(n,k) =S(n — 1,k — 1) + kS(n — 1,k).

3anaua 10.

1,5 6amia

B xonnextuBe u3 30 4emoBeK 0Ka3anock, UTO JHOOBIX MSATEPHIX MOXKHO YCATUTh 3a KPYTIIBIA
CTOJI TaK, YTO KaXJbId OyIeT CUJIETh PAIOM CO CBOMM 3HAKOMBIMHU. JIOKaXXHUTE, 4TO B 3TOM
KOJUJIEKTHUBE HaieTcss koMmnanus u3 10 yenoBek, B KOTOPOH KaKAbIi 3HAKOM C KaXKJIbIM.

Samgaua 11.
1,5 6amna
ITycTh V1, . . . ,VI — caMblii ITTMHHBIA MPOCTOi yTh B rpade G. okaxure, uto y(G) < |.
IIpumepHBIe JOMALIHUE 3aTAHUS
JlomaunHee 3aganue no teme: «Jlormka 3naueHuns»
3agauva 1.

JIByM MaTemMaTHKaM Ay ABYCTOPOHHIOIO KapTOUKY M COOOIUIIH, YTO C OJHOU CTOPOHBI Ha
HEll HalMCaHO HEKOTOPOE HATYpaJIbHOE YMCIIO N, a ¢ apyroi N+1. Kakaslil BUOUT, YTO HAIMCaHO
C €ro CTOPOHBI, HO HE BUJUT IIPOTUBOIIOJIOKHYIO CTOpOHY. [Ipon3onien ciaeayromuii 1uanor:

A: 5l He 3Ha10, YTO HAIIMCAHO C TBOEH CTOPOHBI.

b: 1 s He 3Har0, YTO HAMKMCAHO C TBOEH CTOPOHBI.

A: U s BcE€ emi€ He 3HaI0, 4YTO HAMMCAHO C TBOEH CTOPOHBI.

b: U1 s Bce eni€ He 3HAI0, YTO HAITUCAHO C TBOEH CTOPOHBI.

[Tocnenuss napa persuk nosropuiack e€ 10 pas, mociue yero A ckazai: «A Terneps s 3Halo,
YTO HAIMCAHO C TBOei!» YeMy Morio ObITH paBHO N?

3apaua 2

VY onHoro cynraHa ObUIO JBa MYAPBIX BU3UPS. 3aXOTEJN OH NMPOBEPUTH, HACKOJIBKO OHU
cooOpasutenbHbl. [1o3Ban oH ux 000MX U CKa3am:
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— S] 3aragan nBa yncia ot 2 o 100. Bel 1o KHBI X MHE Ha3BaTh.

[Tpu 3TOM CynTaH COOOIIMI MIEPBOMY BH3UPIO MPOU3BEIECHUE ITHX YHCEI, a BTOPOMY —
cymmy. [Ipousomién caeayromuii 1uaior:

A: 1 He 3Har0, YTO ATO 3a YMCIIA.

b: 41 6b11 B 5TOM yBepeH.

A: B Takom ciyuae, st 3Har0, 4TO 3TO 32 YUCIIA.

b: Torna s 3Har0, 4TO ATO 3a YUCA.

Kakwue 310 ObutH urcna?

3amgaua 3

AnpbOepT u bepnapa Tonpko yTo nozHakommiuck ¢ Llepun. OHu X0TAT 3HaTh, KOrAa y Heé
JeHb poxaeHus. [llepun npeayioxkuiia UM JIecSITh BO3MOXKHBIX fat: 15 mas, 16 mas, 19 mas, 17
utoHs, 18 urtons, 14 urons, 16 utons, 14 asrycra, 15 aBrycra u 17 aBrycra. 3atem Hlepun ckazana
AnpbepTy Mecsl cBoero poxkaeHus, a bepnapay — nens. [locne aToro cocrosuicst quanor.

Anpbept: A He 3Hat0, korna y lllepun JleHb poxxaeHus, HO 5 3Hato, 4To bepHapn Toxe He
3HAeT.

bepuapa: Ilonauany s He 3Ha1, korga y lllepun Jlens poxaeHus, HO TENEPh 3HALO.

Anwbept: Teneps s Toxe 3Hato, koraa y Lllepun nenp poxaeHus.

Korna y lllepuit neHb posxxaeHus?

3anayva 4

OnHaxapl HAYaIbHUK TIOPEMBI BBI3BAJI IPECTYITHUKA, TIPUTOBOPEHHOTO K KA3HH, M COOOIITIIT
emMy:

— Bac ka3uar Ha ciienyronieil Heaene B NojaAeHb. JIeHb Ka3HU CTaHEeT IS BaC CIOPIIPU30M,
BbI y3HaeTe 0 HEM, TOJBKO KOrJa najnad B MOJAeHb BOMAET K BaM B kKamepy. HauallbHUK TIOpbMBbI
OBLT YECTHBIM YEJIOBEKOM M HUKOT/Ia HE BpaJl.

3aKIIOUEHHBIN MOAYMaIl HaJl €T0 CJIOBAMHU U yIBIOHYIICS:

— B Bockpecenbe MeHs Ka3HUTH He MoryT! Beab Torma yxe B cy000Ty Beuepom st Oyay
3HaTh 00 3TOM. A, MO CJI0BaM HayalbHHKA, 51 HE OyIy 3HAaTh J€Hb cBOel ka3Hu. CienoBaTeNbHO,
MOCJIEAHUIM BO3MOXKHBIN €Hb MOl Ka3HU — cy00oTa. Ho eciu MeHs He Ka3HAT B MATHUILY, TO 5
Oyny 3apaHee 3HaTh, YTO MEHS Ka3HST B CyOOOTY, 3HAUUT, U €€ MOKHO HCKIIIOUHUTb.

[TocnenoBarenbHO WCKIIOYUB TATHUILY, YETBEPr, Cpely, BTOPHHUK U TIOHEIETHHUK,
MPECTYNMHUK MPUIIEN K BBIBOAY, UTO HAYAJIBHUK HE CMOXXET €ro Ka3HWUTb, BBHINOJHUB BCE CBOU
CJIOBa.

Ha cnenyrorieii Henene majiad moctydai B €0 JABEPh B MOJACHb B CPely — 3TO OBLIO IS
HETO MOJHOW HEOXKUAAHHOCTHIO. BCE, UTO HaYaIbHUK TIOPbMBI CKa3aJl, OCYIIECTBHIIOCH.

I'ie HemoCTaTOK B pacCy)IAEHUU 3aKIFOYEHHOTO?

3agaua 5.

N3 200 octpoButsH y 100 yenosek ria3za rosnyosie, a y 100 — xapue. Ho HUKTO He 3Haer,
KOT0 IIBETa €ro COOCTBEHHBIE I1a3a — roJiyOble, Kapue mind BooOie 3eneHbie. Ha octpoBe HeT
OTPaXKAIOIINUX IMOBEPXHOCTEW, TaK YTO HUKTO HE MOXKET MPOCTO YBUIETh LIBET CBOUX IJla3 B
oTpaxxenuu. Kpome Toro, o1siM MO CTPaxoM CMEPTH 3aIPEIICHO 00IIAThCS IPYT C IPYTOM Kak
YCTHO, TaK U MUCbMEHHO.

TeM He MeHee, KaXIbli 3 HUX MOYKET BUAETH LBET IJ1a3 OCTAIBHBIX 199 0CTpOBUTSIH.

Kaxayto HOYH Ha OCTPOB MPUIUIBIBAET KOpaOiab C KalUTaHOM, KOTOPBIM, TICHUIT
ocTpoBUTSH. Eciit KTO-HUOY I U3 TIJICHHUKOB MTPaBUJILHO YTalaeT IIBET CBOMX TJ1a3 U HA30BET €0
KaluTaHy, OH CMOXET CeCTh Ha Kopalib M MOKUHYTh OCTpoB. Ho Haka3zaHue 3a OmuUOKYy —
CMEpTh.

OpnHaxapl HA OCTPOB MPHUOBIBAET HHOCTPAHEII, 0 KOTOPOM H3BECTHO, UTO OH BCETIa TOBOPUT
npaBay. Bce ocTpoBuTsHe coOpaiich mOcMOTpeTh Ha Hero. JKemas momMoub TUICHHHKAM,
uHOCTpaHel 00bsBII: «Kak MUHUMYM Yy OHOTO U3 Bac roiayObIe Tiazay.

CKOJIBKO YEJIOBEK IOCIIE ATOTO OOBSBICHHS TTOKUHET OCTPOB M KOT/1a UMEHHO?
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JdomamHee 3aqanue no reme: «MeTo AIBOMHOIO MOJACYETA M METO/l pacinpeeleHus

3apsi10B»

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.

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

NokamuTe, He MCNONbIYA MaTEMATHYECKYIO MHAYKUMIO, YTO YMcno pedep B Takom rpade
2

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 + +Ar — 3)

2. METOJ PACHHPEAEJIEHUSA 3APA/10B

Oto unes, obobmaromas uaew BoiHoro nojacyera. Korna takoil moacyer HeTpuBHAaJIEH,
ero ObIBaeT ynoOHO COPMYIHPOBATH KaK Ha3HAYeHHE OOBEKTaM HEKOTOPBHIX BEIMYMH M UX
HoCJIeAyIoIIee epepacnpeesieHne. DTU BeJIMYNHbI Oy/1eM Ha3bIBaTh 3apsSaaMi.

3AJTAYA 6

B npsimoyronsHO# Tabinile HEKOTOPhIE KJIETKH OTMEUEHBI: B HUX HAPUCOBAHBI 3BE3/IOUKHU.
H3BecTHO, UTO I JTFO0OOKH OTMEUYEHHOH KIETKH KOJIMYECTBO 3BE3NOUYEK B €€ CTOJIOIE
COBIAJACT C KOJMYECTBOM 3BE3/I04YEK B €€ CTpoke. JloKakuTe, 4TO YUCIIO CTPOK B TaOIHIlE, B
KOTOPBIX €CTh XOTh O/IHA 3BE3/104Ka, PABHO YHCITY CTOJIOIIOB Ta0IHIIBI, B KOTOPBIX €CTh XOTh OJTHA

3BE3JOYKA.
3AJJAYA 7

Ha miockoct nmaHo N okpyxkHocTed paaumyca 1, mpuueM H3BECTHO, YTO Kaxias

nepecekaeTcs XOTs Obl ¢ OTHON IPYTroi OKPYKHOCTHIO M HUKaKas mapa He kacaercs. Jlokaxure,
YTO BCE BMECTE OKPYKHOCTH 00pa3yroT HE MEHbIIIE N TOYCK MepecedeHus (B OJJHOW TOYKE MOTYT
nepecekarbes 0oJiee IBYX OKPY>KHOCTEH).

3ananus AJsl MPOMEKYTOYHOM aTTeCTAIUM MO IMCUUILIHHE (MOTYJII0)

Ne 3aganue OTtBer Komnerenuus

n/n

1 CKOJIBKO CYIIECTBYET PAa3NIMUHBIX OYJIEeBBIX (QYHKIHIA OT JABYX 16 YK-1
MEPEMEHHBIX?

2 [IpumennTe npunmn dupuxie k 3aaade: B knacce U3 30 yueHUKOB XOTS 366 YK-1
OBI TBOE MMEIOT OJTMHAKOBEIN JICHDh POXKIICHUS, €CIIH THEH B TOXy 365.
VYkaxnTe MUHIMAaJIbHOE KOJIMYECTBO YICHUKOB, TPU KOTOPOM 3TO
rapaHTUPOBAHO.

3 Haiinute konmuuecTBo criocoboB BeIOpaTh 3 snemMeHTa u3 5 6e3 yuéra 10 YK-1
MOpSIZIKA.

4 B rpade ¢ 6 BepmmHamu Kax/1as BepiinHa uMeeT creneHb 3. CKOIbKO 9 YK-1
pé6ep B 3TOM Tpade?

5 Onpenenure, sIBISETCS JIM YUCHO 15 MpOCTHIM UM COCTABHBIM. COCTaBHOE YK-2

6 Hcnonp3ys nmpaBuiio ClioskeHUs, HAWAUTE KOJIMIECTBO CIIOCOOOB BHIOPATh 12 YK-2
onexay: 4 pybamiku u 3 mapbl OpIOK.

7 B rpymme u3 10 yenoBek Hy>KHO BBIOpaTh MpejiceiaTeNs U CeKpeTaps. 90 YK-2
CKOJIBKO CITOCO00B 3TO ciearh 0e3 yuéra mopsjka?
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8 Haiinute cymMmy cTeneHel BEpIIMH B CBA3HOM rpade ¢ 5 BepUIMHAMH. 10 YK-2

9 Pasnoxxure uncio 18 Ha IpPOCThIE MHOKHTEIH. 2*3"2 OIlK-1

10 | Bouucioure GuHoMuanbHeli Koddh durment C(5, 2). 10 OIlK-1

11 | HaiiguTe KOJIMYECTBO MEPECTAHOBOK U3 4 AJIEMEHTOB. 24 OIlK-1

12 | B nonaom rpade K 4 ckonbko pébep? 6 OIIK-1

13 | Onpenenute 00OIIYIO0 3aKOHOMEPHOCTH B TIOCIICIOBATEIBHOCTH YUCEIT TPEYTOJIbHA IK-1
couerannii: C(n,0), C(n,1), ..., C(n,n) st n=3. K [lackamns

14 | B 3amade Ha B3BeImIMBaHWE C 3 MOHETAMH HAINTE MIHUMAIBHOE 1 [K-1
KOJIMYECTBO B3BEIIMBAHUM 115 ONpeAeICHUs (haTbITUBOM.

15 | Haiinute konmuuecTBo crioco00B packpacuTh rpad-nepeBo ¢ 4 BepLUIMHaAMK B 6 [K-1
2 mBeTa TakK, YTOOBI CMEKHBIE BEPIIMHBI OBLIN Pa3HBIX IIBETOB.

16 | Mcnonb3yst MHAYKIHIO, JOKAKHUTE, YTO CyMMa MEPBBIX N HATYPATbHBIX 1 IK-1
yrcen paBHa n(n+1)/2. Ykaxute 6a3uc HHIYKLIWH.

17 | Haiigure HOJI (24, 36) ¢ nomonisio anroputma EBkiuna. 12 I1K-2

18 | CkoJIBKO CYIIECTBYET raMUIBTOHOBBIX IIMKJIOB B OJHOM rpade K 3? 2 I1K-2

19 | Beuucmnure 23 mod 5. 3 I1K-2

20 | B xomOMHATOpHO 3a7aue Ha Pa3MEIICHUS C IOBTOPCHUSAMH U3 3 9 [1K-2

3JIEMEHTOB 110 2 HaﬁILHTC KOJIMYCCTBO BAPUAHTOB.
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