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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

PabGouas mporpamma gucuurmiiuHbl (MoAyis) «JluckpeTrHas MareMaThKa» COCTaBJEHA B
COOTBETCTBUHU € (eaepaibHbIM T'OCYJAapPCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICHIETO
oOpa3oBanusi — OakamaBpuar mo crenuansHoctd 38.03.05 busnec-undopmaruka, mpopuib
busnec-ananuTuka, yrBep>KJI€HHBIM MpUKa3oM MHHHCTEpPCTBA HAYKHU M BBICIIEr0 0Opa3oBaHUs
Poccuiickoit ®eneparuu Ne 838 ot 29.07.2020 roaa.

Wzydenue nucuuruinHbl (Moayisi) «JluckpeTHass MaTemaTHKa» SIBJISETCS OCHOBOM st
MHOTHX JIPYTHX MaTeMAaTUYECKUX TUCHUIUIMH. Juciumirnaa (MOyIb) pa3BUBACT aHAINTHIECKOE
U KPUTHUYECKOE MBIIUICHUE, YTO SIBISIETCS Ba)KHBIM HABBIKOM JUIS PELICHUS CIOXKHBIX 3a/lad B
pa3IMYHBIX cdepax.

MecTo qucuUILUIMHBI (MOYJI5) B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

Hacrosimas mucuumuinHa (Moyi1b) BKJIFOYEHA B Y4EOHBIN IIJIaH 110 IPOTrpaMMe TTOATOTOBKH
OakanaBpuata o Hampasieruto 38.03.05 busnec-undopmaruka, npoduns busnec-ananutuka
u BxomuT B biok 1, wacte, popMupyeMyro ydyacTHUKaMH OOpPa30BATEIBHBIX OTHOLICHUH Kak
JUCIUTUIMHA TI0 BBIOODY.

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

Heab u3yyeHHs AUCHUIUIMHBI (MOAYJs): B (OPMHPOBAHWU TIIYOOKOTO MOHUMAHHUS
IIPEJIENIOB, HENPEPBIBHOCTH, IPOU3BOJAHBIX U UHTETPAJIOB, a TAK)KE UX IIPUMEHEHUS B PA3IIMYHBIX
00JacTsSIX HayKH U TEXHUKHU.

3agaum M3y4eHUs AUCUMILUIMHBI (MOAYJIs1) HalpaBjieHbl HA (POPMUPOBAHUE Yy CTYJEHTOB
CIIEIYIOIIMM 3HAHWUM, YMEHUM U HABBIKOB!

— u3y4uTh (QyHIAMEHTAIbHBIC MOHATHS JWCKPETHOM MAaTEeMAaTWKH, BKIIOYas JIOTHKY,
MHO’KECTBA, OTHOLIEHHMS], Tpapbl 1 KOMOMHATOPUKY, KaK OCHOBY JUIsl TOHMMAHUS JAUCKPETHBIX
npoueccos B MU;

— OCBOUTb METOZABI PELIEHUS 3a7ad Ha OCHOBE [HCKPETHBIX CTPYKTYp, TaKMX Kak
QITOPUTMBI TMOMCKA, ONTUMHU3AlMU M aHaiu3a rpaoB, NPUMEHUTEIBHO K KOMIBIOTEPHBIM
HayKawm,

— pa3BUTh HaBBIKU (DOPMATBHOTO JOKA3aTENbCTBA, MATEMAaTHUECKOTO MOAETUPOBAHUS U
JIOTUYECKOr0 MbIIUIEHUs I 3(()EKTUBHOrO peuieHus: nmpodsieM B 00JaCTH MCKYCCTBEHHOI'O
WHTEIJIEKTA,

— TMPUMEHUTH JUCKPETHBIE MATEMATUUYECKHE METOBI 11l aHAIM3a U CHHTE3a aJITOPUTMOB
MAaIIMHHOTO 00y4YeHus, 00pabOTKH TaHHBIX U MPOEKTUPOBAHUS CUCTEM.

B pe3ysabrate ocBOeHHSsI AMCHUILINHBI (MOYJIs1) 00YUYAIOIIMIICA J0JIZKEH::
3Hamy:

— ompezaeneHus OyaeBbIX (pYHKIUM, UX TaOIUIIbI HCTUHHOCTH, 3aKOHBI OYyJI€BON JOTHKH.
3aKOHBI JIOTUKH [IEPBOTO MOPSI/IKA, CHHTAKCUC U CEMaHTUKa (POPMYII;

— 0a30Bble TMOHATHS TEOPUU MHOMKECTB, COOTBETCTBUS M OTOOPAKEHHS MEXITY
MHOXECTBAMU U UX BUJIBI;

— OCHOBHBIE (HOPMYJTBI KOMOMHATOPUKH: YUCJIA COUETAHHM, pa3MEeIeHN, TIEPECTaHOBOK.
bunom Herorona u TpeyronsHuk Ilackans;

— OCHOBHBIE OMpeJelieHuss W Teopembl Teopuu TpadoB, Kiacchl Trpados:
OpPUEHTHPOBaHHBIE TPpadbl, AEPEBbS, IBYI0IbHBIE Tpadbl, il1epoBEl rpadsl;

— OCHOBHBIE OIPEAEIIEHUS U TEOPEMBI TEOPUH YUCEII. CBOMCTBA JEIIMMOCTH U CPAaBHEHUM
110 MOAYII0. Majas Teopema Pepma;
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ymembw:

— YTeHWe W 3amuch (OPMyNl C KBAHTOpPAMH, MPUMEHEHHE 3aKOHOB JIOTHKH JUIS
npeoOpa3zoBanus GopMyI,

— mnOpuMeHeHue npuHiuna Jlupuxie, noka3zareibcTBa OT mnpoTuBHOro. Iloctpoenue
pacCcyXIeHUM BUJA «OLEHKAa + mpuMep» Il MUHUMH3AIMM WM MAaKCUMH3AIMU 33IaHHOTO
rapaMmeTpa npu OrpaHuYCHUsIX;

— TPUMEHEHHE OCHOBHBIX (DOPMYJ KOMOMHATOPUKH ISl PEIICHHS 3a7ad Ha IOJCYET
KOJINYECTBA BAPHUAHTOB,

— MPUMEHEHHUE METO/1a MaTeMaTUYECKOM MHIYKIIMU, METO/1a JBOMHOIO MOCYETa, METO1a
KpalHero sl penieHus 3a1a4d Teopun rpados;

— TMPUMEHEHHUE CBOMCTB JIEIMMOCTH, CBOMCTB OCTATKOB M CPaBHEHUH MO MOIYIIO IS
pELICHHS 3a/1a4 TEOPUU YUCETT;

e/1a0emb:

— BJAJCHHC OCHOBHBIMH METOJAMM JOKAa3aTClIhCTBA, TAaKMMH KaK J0Ka3aTeIIbCTBO
MIPUMEPOM, MPAMOE JI0KA3aTEIbCTBO, JOKA3aTEIbCTBO OT MPOTUBHOTO W MpUHLMN JupuxJie;

— TpUMEHEHUE KOMOWHATOPHBIX (OPMYT W TEOpeM JUIsl PEHICHHUsS 3ajlad JUCKPETHOM
TEOpUU BEPOSATHOCTEW. Pacuer MareMarndeckoro OXUIaHUS Uil JUCKPETHBIX CIIyYaWHbBIX
BEJINYMH,

— TpUMEHEHHUE TEeOpuu TpadoB JUIS PEIICHUS 3a7ad HA MOMAPHBIC OTHOIICHUS MEXIY
oObekTaMu B MHOXKeCTBE. [lepeBo 3a/1au Ha sA3bIK TEOpUH TpadoB;

— WCIOJIH30BAHUE TCOPUH YUCEI ISl TOCTPOCHHUS JITOPUTMOB IIH(PPOBAHUS C OTKPBITHIM
KJIFOUOM U IS IPYTUX NPUKIAJIHBIX 337a4 TEOPUH aJITOPUTMOB.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs

Komnerennuu, ¢opmupyeMbie B pe3ylbTaTeé OCBOSHHS IUCHMILIMHBI (MOIYJsS) MpH
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuusi | Conep:kanne KOMIeTeHIHH Nuauxkarop IlepeyeHpb MIAHMPYEMBIX
KOMIeTEeHIIH U pe3yJbTaTOB 00y4YeHHs 10
JUcHUIIMHE (MOTYJIIO)
VK-1. Crioco0eH oCyIIeCTBIIATh VK-1.1. 3HaeT MeTOAbI IOKUCKA U aHaJIN3a
MTOMCK, KPUTHICCKUI aHAIH3 U nH(pOopMaIuu B 00JaCTH
cuHTe3 nH(popManuy, aQHAUTHUKHA, OCHOBHBIE TIPUHITHITHI
MPUMEHSTH CHCTEMHBIH KPUTUYECKOHN OLIEHKH HCTOYHHUKOB
MOJIXOJT IS pEIIeHNUs nHGOPMAITUH U UX PENIEBAHTHOCTH.
MOCTaBJICHHBIX 33729 VK-1.2. YMeeT KpUTHYIECKH OIICHUBATh
WUCTOYHUKHU HH(OpMALINHU U
CHUHTE3UPOBATh JaHHBIC U3
Pa3IMYHBIX HCTOYHUKOB JIJIS
pelIeHus 3a1a4, IpUMEHSTh
CUCTEMHBIH MOJIXO/ K aHAJIM3Y U
PEIICHHI0 KOMIUIEKCHBIX IPo0IeM
YVK-1.3. NmeeT npakTudeckuii ombIT paboThI
C COBPEMEHHBIMU MHCTPYMEHTaMHU
Y TEXHOJIOTUSIMH IJ1s1 00paboTKU
nHpopMaIuu, GOpMyINPOBAHUH H
CTPYKTypUPOBAaHHUHY 3a/1a4 Ha
OCHOBE TMOJTY4YeHHOH MH(OopMauu
OIIK-2. Crioco0OeH NMpOBOANUTH OIIK-2.1. 3HaeT OCHOBHBIE TEHAEHIINHA U
WCCIIeIOBAaHNE U aHAIH3 XapaKTEePUCTUKH PHIHKA
pBIHKA HHPOPMAIIMOHHBIX WHPOPMAITMOHHBIX CHCTEM U
CUCTEM B UHPOPMAIIIOHHO- UHPOPMAITHOHHO-
KOMMYHUKAIIMOHHBIX KOMMYHUKAIIMOHHBIX TEXHOJIOTUH
TEXHOJIOTHiA, BEIOUPAThH OIIK-2.2. YMeeTr mpoBOJUTE UCCIIEIOBAHUE U
panroHa bHbIC PEIICHUS JUIs aHaJu3 PEIHOYHOU MH(pOpMAIIUU
yHpaBiIeHUs OM3HECOM JUTSL OLIEHKH MOTpeOHOCTel On3Heca
1 BBIOOpA ONTUMAIIGHBIX pEHICHUN
OIIK-2.3. NmeeT npakTUYECKHI OTIBIT B
pa3paboTKe U BHEIPEHUHU
CTpaTeruii yrnpasieHus OM3HECOM
Ha OCHOBE aHaJM3a PhIHKA
WHPOPMAITMOHHBIX TEXHOJIOTUH
IK-2. Cnocob6eH HCIonh30BaTh IK-2.1. 3HaeT OCHOBHBIE MATEMAaTHUUCCKHE
COOTBETCTBYIOIINI METOABI U HHCTPYMEHTAJIbHbIE
MaTeMaTHYECKHH anmapar v CpeICTBa, IPUMEHSIEMbIE IS
MHCTPYMEHTAJIbHBIE CPEACTBA 00paboOTKH ¥ aHaK3a HHPOPMAIUH
Ut 00pabOTKH, aHATTU3a 1 IK-2.2. Ymeer 3pPeKTUBHO UCTIONB30BATh
cUCcTeMaTH3aluyi HHPOPMALTUH MaTEeMaTHYECKUH armapar Jjis
M0 TeMe UCCIIeIOBaHUS JUIs CUCTEMaTH3alluK JJAHHBIX U
peleHus 3a1aq petenus npodeccHoHaTbHBIX
npodeccuoHaNbHON 3aga4y
JEATCIIBHOCTH [1K-2.3. HmeeTt npakTHUECKHUHA OTBIT pabOTHI
C MHCTPYMEHTAaMH aHaJN3a
nH(pOpMAITIHU B paMKax
MCCIIEIOBATENBCKUX MTPOEKTOB
[K-3. Crioco0eH roToBUTh Hay4YHO- IK-3.1. 3HaeT TpeOOBaHMS U CTAHAAPTHI

TCXHUYCCKHUEC OTYCTHI,

odopMIIeHUSI HAYYHO-TEXHIUUECKHAX
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MIPE3EHTALINH, HAyYHbIE
MyOJIMKaIMK IO Pe3ysibTaTaM

OTYETOB, IPE3CHTAIIUH U
TyOJTUK AT

BBITIOJIHEHHBIX UCCTICAOBAHUM I1K-3.2. YMeeT CTpyKTypUpOBaTh U
MPEACTABIATH Pe3yIbTaThI
HCCIIEOBAHNN B AICHOU U
JIOCTYITHO# hopMme
[K-3.3. NmeeT npakTU4ecKuit OTBIT
MOJTrOTOBKU M MyOIUKAIMN
HAYYHBIX MaTEPUAJIOB,
OTPaKAIOIINX PE3YIbTATHI
BBIMOJIHEHHBIX MCCIEAOBAHUN
[1K-8 CriocobeH o pyKOBOJICTBOM IK-8.1. 3HaeT NPUHIUIBI U CTAHAAPTHI
CICIUAINCTA OOJIee BRICOKOM yIpaBJIcHHs TPOSKTAMHU
KaTeropuu OCYIIECTBISATh I1K-8.2. Ywmeer pa3pabaTsIBaTh IIAHBI U
TUTaHUPOBAHUE U OpraHU30BBIBATh MIPOCKTHYIO
OpraHU3aIHI0 IPOCKTHON JIESITETIbHOCTh B COOTBETCTBUU C
JIeSITETIbHOCTH Ha OCHOBE YCTaHOBJICHHBIMHU CTaHIaPTaMH
CTaH[IAPTOB YIIPaBJICHUS I1K-8.3. Nmeet mpakTUYECKUN OTIBIT

MPOCKTaMH

yuacTusi B MPOEKTHOH pabore,
BKJIIOYAs! [UIAHUPOBAHUE U
KOOPJIMHAIIMIO 33/1a4
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
n HaumenoBanue Ounas ¢hopma TKY
pa3aena THCHUILINHBI KonTakTHas padoTa (Texymui
(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
3auem c ouenkoi 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

DNEeKTPOHHBIA JOKYMEHT




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  DJIEKTPOHHO-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 TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

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

Ocnognasa numepamypa:

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

2. CkopyOckuit, B. 1. Maremarnueckast Joruka : yaeOHUK U IPaKTHKYM U1 By30B / B. .
CxopyOckuii, B. W. [Tomnsixos, A. I'. 3p1koB. — Mocksa : M3garensctBo FOpaiit, 2025. — 211 c.
— (Bpiciiee oOpaszoBanme). — ISBN 978-5-534-01114-2. — TekcT : 3NE€KTPOHHBIA //
O6pazoBarenbHas 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. luckpernas maremaruka. Y4eOHUK M 3aJayHuK : 115 By3os / W. U.
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 : y4yeOHHK 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 wiatdopma 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 3am1a4 : yuebHoe mocodbue nms By30B / B. I'. [Tak. — Mocksa : U3parensctBo FOpaiir,
2025. — 233 ¢. — (Beicmee 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 00ecriednBaroIIeii MpoBeIeHUE BCeX
BUJOB JUCUUIUIMHAPHOW M MEXIUCLUILUIMHAPHON IOATOTOBKH, IPAKTHYECKOW M Hay4yHO-
UCCIIEIOBATEILCKON PabOT 00yJaroNMXCsl, MPEAYCMOTPEHHBIX YU€OHBIM IIIAHOM.

[ToMerieHus1, KOTOpPbIE IPEACTABIIAIOT COO0M yueOHBIE ayJUTOPUH JJIs IPOBEACHUS 3aHATHIH
JEKLIMOHHOIO THMA, 3aHATHUM CEMHHApCKOro (MpakTUYECKOro) THMA, T[PYIIOBBIX U
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WHIUBUIyaJIbHBIX KOHCYJIbTALUN, TEKYILIETO KOHTPOJIA U MPOMEXYTOYHOW aTTECTAllMH, a TaKkKe
MIOMEIIEHUS JUISI CAMOCTOSITETTLHOM pa0OThl M TOMEIICHUS I XPAaHSHHS M TPO(UIAKTUIECKOTO
oOciyxuBaHusi yaeOHoro obopynoBanus. [lomenienrs yKOMITJIEKTOBaHbI CHEIIMATU3UPOBAHHON
MeOEIbI0 U TEXHUYECKHUMH CPEJCTBAMHU OOYUYCHUS, CIYXKAIIUMHU JJIsl MPEACTAaBICHUS YIeOHOM
nHpopMaIuy OOJIBIION ayAUTOPHH.

W3ydeHne qUCHUILTUHBI (MOTYJIs1) 00eCTIeUnBaeTCs B YUSOHBIX ayAUTOPHSIX, OCHACHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMITbIOTEPHOU TEXHUKOM;

— MEXaHUYECKUMH KaJbKYJISATOPaMu;

— CIEUHaTU3UPOBAHHBIM 000PYIOBaHUEM, BKIIIOUAsl JEMOHCTPALlMOHHOE 000pYyI0BAaHUE.

[TomemeHust U1k CAMOCTOATEIBHOM paOOThHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHBIE
JUISL MCIIOJIb30BAaHMS MHBAIMAAMM M JIMIAMU C OIPAaHUYEHHBIMHU BO3MOYKHOCTSMH 310pPOBbBS,
OCHAILEHbl KOMIIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
ofOecriedyeHHEeM  JIOCTylla B  JJCKTPOHHYIO  HH(OPMALMOHHO-00pa30BaTeNbHYIO  Cpely
YHuBepcurera.

OOyyarommMcst TPeNOCTaBIAETCS MAOCTYN (B TOM 4YHCIE YIAlICHHBIN) K pecypcam
WH(OPMAIMOHHO-TEIICKOMMYHHKAITMOHHON ceTn «HTEepHET», MIEKTPOHHBIM pecypcaMm (B TOM
Yuclie JJIEKTPOHHBIM OMOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM NpoecCHOHaIbHBIM 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 WH(OPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHHUH
00pa3zoBaTeNbHOTO MpoIiecca Mo AUCIUTUINHE (MOIYJII0), B TOM YHCIIE KOMIUIEKT JTUIIEH3HOHHOTO
IpPOrpaMMHOTO  OOeclieueHus, COBPEMEHHble mpodeccHoHanbHbie 0a3bl  JaHHBIX U
MH(OpPMaILMOHHbBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIponsBoacTBO JInnen3nonnoe / cB000HO

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 peseppHOro 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. MeToau4yecKkue M OlleHOYHbIE MaTepHuaJbl
MeToauuecKkue YKazanusd 1Jist oﬁyqaloumxca 0 OCBOCHHIO JTUCHMIIJIMHBI (MOIlyJ'lﬂ)

B mpouecce u3yueHus AucUUIUIMHBL (MOnyns) «/luMckpeTHass MaTeMaTHKa» B paMKax
TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH HCIOIb3YIOTCS TAKUE BUJbI yueOHOU pabOThl, KaK JIEKIHH,
CEeMMHapbI, KOHTPOJIbHBIE PabOThl, KOJUIOKBUYMbI M JOMAIIHHUE 33/1aHUs, a TaKKe Pa3IUYHbIe
BUJIBI CAMOCTOSITEJIBHOM paOOThI 00YyYarOLIMXCS MO 33/1aHUI0 MIPENOIaBaTellsl, HAallPaBICHHbIE Ha
pasBUTHE  HABBIKOB  NPO(ECCHOHANBHOM  JIEKCHKH, 3aKpEIUICHUE  MPAKTUYECKUX
npoecCHOHANBHBIX KOMIIETEHIINN, TOOIIPEHNE MHULIUATHB.

Jlekyuss — CHUCTEMaTH4YECKOE, IIOCIIEIOBATEIbHOE, MOHOJIOTUYECKOE  HM3JI0KECHHE
npernojiaBaTeneM yueOHOro Marepuana, Kak IpaBuiio, TEOPETUYECKOIO XapaKTepa.

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

Cemunap — 310 Gopma yueOHOI esATeTbHOCTH, IPOBOUMAs B Y4eOHOM 3aBEJCHHUH IO
PYKOBOACTBOM IIp€nogaBarciid, TrA€ CTYACHTHBI AKTUBHO Y4YaCTBYIOT B 06Cy)KHeHH$IX,
NPaKTUYECKHX 3a/IaHUSAX U IPYTUX (popMax B3aMMOJCHCTBHSL.

Jns ycnenmHon moAroToBKM K CEMUHAPY PEKOMEHIYETCS 3apaHee 03HAKOMHTBLCA C TEMOU
3aHATHUA WU OCHOBHBIMHU MaATCpUAIaMU, I-ITO6I:.I HMCTb BO3MOKHOCTH AKTHUBHO Y4YaCTBOBATL B
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ob6cyxaeHuu. Takke MOJIe3HO MOATOTOBUTH BOIPOCHI M UIEH MJIsi OOCYKICHHSI, YTO TTIOMOXKET
Iy0Ke MOHATh MaTepual U IPOJEMOHCTPUPOBATH 3AMHTEPECOBAHHOCTD.

Konnokeuym — ycTHbIe OTBETHI Ha BOIIPOCHI, CIUCOK KOTOPBIX U3BECTEH CTYACHTY 3apaHee.

B mpouecce moAroToBkM K KOJUIOKBUYMY HEOOXOAWMO TPOAHAIM3MPOBATH YueOHbIE
MaTepHalbl, 03HAKOMUBLIMCH C JIEKLUSAMM, YYEOHMKAMU U JONOJHUTEIbHBIMU MCTOYHHKAMH,
AKICHTHUPYSA BHHMAHUC Ha KIKOYCBBIX TCEMax. PGKOMGHI[yeTCSI CO34aThb CTPYKTYPUPOBAHHLIC
KOHCIIEKTBI, BbIJIENIAs OCHOBHBIE UJIEH, TEPMUHBI U (POPMYJIBI.

Koumponvnas paboma — nuceMeHHasi paboTa ¢ HabopoMm 3a/1a4, KOTOPbIC HY)KHO PEIIUTh 3a
OrPaHUYCHHOE BPEMSL.

HCHB KOHTpOHbHOﬁ paGOTBI - [IOJIY4YHUTDb CIICHUAJIBHBIC 3HAHUA 10 OI[HOﬁ NI HECKOJIBKUM
TEeMaM TUCHHUIUIMHBI (MOYJIs) U TIPOJEMOHCTPUPOBATH HABBIKH UX MPAKTHYECKOTO TPUMEHEHHUSL.

Jlomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJICIIH.

[lpu pabore Ham JOMAIIHUMH 33/JaHUSIMH  Ba)KHO BHUMATEIbHO O3HAKOMHUTHCS C
Tp€6OBaHI/IHMI/I N CpOKaMH BBIIIOJIHCHUA. PCKOMGHI[yeTCﬂ pa36I/IBaTI) 3aJJaHusI Ha JTallbl, 4TOOBI
n30eKaTh MEPErpy3Kd W JIy4Yille yYCBOUTH Marepuall. VCrmonb30BaTh pa3iMyHbIE UCTOYHUKU
UH(OpPMAaILNK, BKIIIOYas YIeOHUKH U OHJIAWH-PECYPCHI, U 00see TIy00KOro MOHUMAHHUS TEMBI.

Camocmosmenvnaa paboma — paboTa CTYJEHTOB, HAIpaBICHHAs Ha YIIIyOJEeHHOE
U3y4eHHE OTICIBHBIX TEM M BOIPOCOB YUeOHOW AMCUIUIUINHBI (MOIYJIIS).

B nporuecce camoctosTensHON paboThI CTYAECHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepHrajaMH P MUHUMAIFHOM YYaCTHHU MPEToiaBaTels. 3a1aun CTyIeHTa BKIIOYAOT paboTy
C KOHCIEKTaMH JIeKIui (00paboTka TeKCTa), MIOBTOPHOE U3yYeHUE YUEOHBIX MAaTEepUAIOB IJIAHOB
¥ TE3MCOB OTBETOB, U3YUEHHUE JIOMOJHUTEIBHBIX TEM, BHIIIOJHEHNE YI€OHO-NCCIIEAOBATEIBCKUX
3aIaHUI U IpYyToe€.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqemm Mo TMCHMIIJIMHE (MO}IyJIlO)

Kpurepun nosy4eHusi ypoBHS M OLCHHBAHUS C()OPMHUPOBAHHOCTH KOMIICTCHIHI 11O
aucnuiuinHe «/JIuckpernasi MaremMaTuka. Yriay0/aeHHbIH Kype»

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

IIpoMeskyTouHasi aTTecTanMs IO JUCUUIUIMHE (MOIYJIO) OCYIIECTBISETCS B (opme
3auem ¢ OWEHKOU, TIPU STOM IMPOBOIUTCS OIEHKAa KOMIETEHLUH, CPOPMUPOBAHHBIX IO
JTUCLUTUIMHE.

Jns oueHMBaHUSA TEKYIIErO KOHTPOJSA YCIEBAEMOCTH M IPOMEXYTOYHOM AaTTECTALUU
WCIIONIB3YETCS JIeCATHOAIIbHAS IKaJla OIEHWBAHMS, KOTOpas COOTHOCUTCS C TPaJAWIIMOHHOU
MATUOAIIIHPHON MIKAJIOHN CIEAYIONUM 00pa3oM:

HdecaTubannbHas IlaTtudannbHas OO0mas xapakTepucTHKA pe3yJibTaTa
Onenka 3a 3a4er
OLIEHKA OLICHKA o0y4eHuUs MO TMCHUTLINHE (MOILYJII0)
10 OTtnuaHO 3auTeHo CTyIeHT MOJHOCTBIO BIAZCET 3HAHHUSIMHU,
9 OTIIUYHO 3ayTeHo H3JI0)KCHHbBIMU B pa60qe1‘/'1 IporpaMmme, u
) OTIMYHO 3auTeHo DIyOOKO  OCMBICTISICT jaucnuiuinHy. OH

CaMOCTOSITEITLHO u JIOTUYECKH
MOCJIEeIOBATENILHO OTBEYAET HA BCE BOIIPOCHI,
aKIICHTUpYS BHUMaHWE Ha  HauOojee
B2YKHOM. Ymeer aHAJIM3UPOBATH,
CpaBHUBATH, KJIAaCCH(UIIUPOBATH, 0000IIATH,
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

OneHka 3a 3a4yert

OO0mast xapakTepucTHKA pe3yJibTaTa
00yueHusl 1O JUCHUILIUHE (MOYJII0)

KOHKPETH3UPOBaTh W CUCTEMAaTHU3HPOBATH
W3yUYCHHBIH MaTepuall, BbIICISISI KITIOYCBEIC
MOMEHTHI W YCTaHaBIIMBas IMPUYUHHO-
CJICNICTBEHHBIE CBs3U. YeTKo (GopMyaupyer
OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yIbTaThI aHaJIN30B u JIPYTUX
HCCIICIOBAHNM, a TaKXKe PEIIaeT CIOKHBIC
3amaun. CTyIEeHT XOpOIIO 3HAKOM C
METOJaMH HCCIEAOBAHMS, HEOOXOIUMBIMU
JUTS. TIPAKTUYECKOW JICATEIBHOCTH, U yMEET
CBSI3BIBATH TEOPETUUCCKUC ACIIEKTHI
JTUCIUTUTAHBL  (MOIyJIsI) C TPaKTHYECKUMHU
3aJayaMu.

Xopomo

3auTeHo

Xopomo

3auTeHo

Crynent oOnajgaeT 3HAHUSIMUA IIpeaMeTa
MOYTH B TIOJHOM oObeMe pabouei
HPOTPaMMBI U CAMOCTOSITEIIEHO, JIOTHYECKH
MOCJIEeJOBAaTeIHO U BCECTOPOHHE OTBEYAET
Ha BCE BONPOCHI, aKICHTHPYSI BHUMaHHE Ha
HaunOoJee 3HaUMMBIX MOMeHTax. OH ymeeT
aHaAJTM3UPOBATH, CpaBHHBATB,
KJIACCU(HUIPOBATD, 0000maTh,
KOHKPETH3UPOBATh M CUCTEMaTH3HPOBAThH
U3Y4YEHHBIH  MaTepuaji, BBIACIAS  €ro
KIIIOUYEBbIC ACIICKThI u yCTaHaBJIMBast
MIPUYINHHO-CJICACTBCHHBIC CBsA3U.
®dopmynupyer CBOM OTBETHI, YBEPEHHO
HMHTEPIIPETUPYET PE3YyIbTAaThl AHAIU30B U
JOPYTHX HCCIEIOBaHUI, a TaKkkKe pelaer
CJIOXKHBIE CHTYyallMOHHbIE 3a1a4n. CTyIeHT
XOPOIIO 3HAKOM c METOaMHU
UCCIIEZIOBaHUS,  HEOOXOOUMBIMH IS
HpaKTH‘IeCKOfI ACATCIIBHOCTH, W YMECT
CBSI3BIBATH  TEOPETHUUECKHE ACIICKTHI
npeaMeTa ¢ IPaKTHIECKMMU 3aJa4aMu.

Y 10BIETBOPUTENBHO

3auTeHo

Y 10BIETBOPUTENBHO

3auTeHo

Crynent obmamaer 0a30BBIMU 3HAHUSIMH
0 TUCIUIITHHE (MOJYJIIIO), HO HCITBITHIBAET
TPYZHOCTH IIPU CaMOCTOSITEIBHBIX OTBETAX
W WCIIOJIB3yeT HeTOYHBIE (hOpMYJIUPOBKHU. B
XO0l€ OTBETOB OH JOIYyCKaeT OLIMOKH,
Kacarouuecst cyTd BompocoB. CTyAeHT
CIOCOOEH pemraTh TOJNBKO CaMble MPOCTHIC
3aJjauyd M BJaJeeT JHIIb MHUHUMAaJIbHBIM
HaOOpPOM METOJIOB HCCIIEIOBAHUSI.

He cnaun

He 3aureno

He cnan

He 3auteno

He cnan

He 3auteno

CTymeHT He OBIazel 00s13aTeIbHBIM
MUHUMYMOM 3HAaHUM MO NpeaMeTy U He
MOXET OTBETUTHb Ha BOMPOCHI, JAXE ECIU
MPENOoIaBaTeNb 3aMacT IOTOJHUTEIHHBIC
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JecarudannpHas IlsaTuéannbHas OO0mast XapakTepuCTHKA pe3y/abTaTa
Ouenka 3a 3a4er
OLICHKA OLICHKA 0o0y4eHUs IO TMCHUTUINHE (MOIYJIIO0)

HaBOJISIIIINE BOTIPOCHI.

JuctummHa (Moaynb) «J{uckpeTHas MaTeMaTHKay OLIEHUBACTCS CIICIYIOIINM 00pa3oM:

AKTHBHOCTB Bec Onucanue
Homamnnue 3aganus | 20% | Habop 3aga4 o Temam Hepenu
KontponbHbIe 40% | [MTucbmenHast pabora ¢ HAOOPOM 3a/1a4, KOTOPBIC HY)KHO PELIUTH 32
paboTEHI OTpaHUYEHHOE BpeMs
3aueT ¢ olleHKOU 40% | [TucbmeHHast WK ycTHas pabdoTa HaJ 3aJaHueM, HalpaBJICHHBIM Ha
MIPOBEPKY MOTYYCHHBIX 3HAHUI 1 HABBIKOB MO AUCIUILINHE (MOJLYJIIO)

®opmyJia pacyéra HUTOrOBOM OLEHKH IO AucHUILIMHe (Moay/wo) «/luckperHas
matemaTtuka». «0,2 X cpennee 3a qomamnue 3aganus + 0,4 X cpenHee 3a KOHTPOJIbHBIC pabOThHI
+ 0,4x cpenHee 3a 3a4eT ¢ OI[CHKOM».

Texkymmii KOHTPOJIb ycIeBAeMOCTH 00y4AOIIUXCH M0 JUCHUILINHE (MOAYJIIO)
IIpumepHbIe 3a1aHUA 110 KOHTPOJbLHOK padoTe
KonTtpoabnas padora Nel

KonTpoasnas padora Ne 1

[TponomxuTenbHOCTh: 2 yaca

1. Henb3s umeTh mipu cebe 3eKTpoHHBIE ycTpoiicTBa. Ecnu Hapymmies 3To TpeboBaHUe,
pabota OyneT aHHYJIMpOBaHa U €€ Heb3s OYIET Mepenucarh.

2. B kaxoii 3aja4e npuBeIH 000CHOBAHUE 0TBETA, MHAYE OH He Oy/1eT 3aCUNTAaH.

3. Ecnm cuMTaenp, 4TO pelieHre 3a1a4 HeNpaBWIbHOE, 3a4epKHHU €T0 U HaITUIIM HOBoe. B
clIydae, eclid B paboTe MpUBEICHBI IBa Pa3HBIX OTBETA WU PEIICHHUS, OLIEHUBATHCS OYAET TOJIBKO
nepBoe.

OreHka 3a KOHTPOJIbHYIO PaboTy CTaBUTCS 1O GhopMyIe:

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

1 6ana

[Tpo xaxxaoe U3 yTBepKACHUN OMpeaenu, HCTUHHO OHO MITH JIOKHO.

A) h eN FKk eN(n+k>10 — n+k2 > 15);

6) X ER VS CR(Fy ERY ES VT ERXx+1 €S).

3agaua 2.

2 pamna

Kakue u3 cienyromux BBICKa3bIBAHUN PAaBHOCWIBHBI BBICKA3BIBAHUIO «XOPOIIO CMEETCS
TOT, KTO CMeeTCs MOocIeAHIM»? B KaXI0M MyHKTE HY)KHO TIOSICHUTH OTBET.

a) KTo cmeeTcst mociietHuM, TOT CMEETCsT XOPOIIIO.

0) Kto He cMmeeTcst mociaeTHUM, TOT HE CMEETCSI XOPOIIIO.

B) KTO He cMeeTcst XOpoIIio, TOT He CMEETCS ITOCIICTHUM.

r) KT0 XO0po1io cmeeTcsi, TOT cMeeTcst TOCIIeTHUM.

1) TOJBbKO TOT, KTO XOPOILIO CMEETCS, CMEETCS MOCIECTHUM.

e) Kaxxaplii unm cmeeTcst XOpollo, WK HE CMEETCS MOCIEAHUM.

K) Kaxxaplii iy He cMeeTcst XOpoIlo, UM CMEETCs TOCTIeTHUM

3) [110X0 cMeeTcs TOT, KTO CMEETCs He TIOCIIETHHIM.
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I/I) IInoxo cmeercs TOT, KTO HE CMCCTCs IIOCIICIHUM.
K) He OwiBacT TaKoOI'0, YTO KTO-TO IIJIOXO CMECTCA U CMECCTCS ITOCICIHUM.

3agaua 3.

2 danna

B 20 simukoB pasnoxkumiu 60 4€pHbIX 1 60 OCNbIX MIAPUKOB — IO 6 IMIAPUKOB B KaXKIIbIH.
Banst 3ameTui1, yTo B Ka)KJOM M3 NEPBBIX 14 AIIMKOB YEPHBIX MIAPUKOB 0Ka3a10Ch OOJIbLIE, YEM
Oenbix. BepHo 11, 4TO cpenu mocieAHUX 6 SIIIMKOB TOYHO HAMIETCS Takoil, B KOTOPOM BCE
mapuku Oenbie?

3agaua 4.
2 daJi1a

Jlomateii 3a60p NepeKpaInBaioT B 1Ba [IBETA: CEPBIA M YEPHBIH — TaKHUM 00pa30M, YTOObI
C KaxJ0i cepoil JocKoil psaaoM obs3arenbHO Obula yepHas. Kakoe Hambosblee YuCiio CephixX
JIOCOK MOJKET OBITh B 3a00p€, €CITH OH COCTOUT U3 62 TOCOK?

3amaua 5.

2 basa

[Tycts MHOXecTBa A u B TakoBbl, uTo cymectByer ciopbekuus f : A — B rtakas, uto
npooOpa3 Jr000ro OJHOZIEMEHTHOrO IMOAMHOXKecTBa B OeckoHeueH. BepHo mm, 4to He
CyllEeCTBYET MHBEKIUHU U3 A B B?

3amaua 6.
2 0aJli1a

10 manbuukoB u 10 1eBoYek CTpOAT XOpoBOoJA. B XOpoBOe MaIbUMKU U AEBOYKHU JIOJIKHBI
yepenoBarbesa. Ho cpenu neBodek ecTh 0/1Ha, 10 UMEHH Maria, KoTopasti He XOU€ET CTOSATh PSAOM
C OJIHUM M3 MaJb4MKOB, KoToporo 30ByT Camra. CKOJBKO CYLIECTBYET CHOCOOOB COCTaBUTh
xopoBoj u3 10 manpuukoB u 10 neBouek, yToO6b1 Mata He cTosiia psgom ¢ Careit?

3amaua 7.

2 6amna

Haiinu yucno orodpaxenwuii f us muoxecrtna {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.

3amaua 8.

1,5 6amna

[llepenra HoOBOOpaHILIEB CTOMT mnepen crapmuHod. OH KoMaHAyeT «HaneBo». Ilo
HEOIBITHOCTH YacTh COJAAT TOBOpAYMBAETCS HAJIEBO, @ 4acTh — Hanpaso. [locie aToro kaxnyro
CEKYH1y MPOMCXOAMT CIIEYIOIIEe: CONIAaThl, OKa3aBUIMECs APYT K APYTY JUIOM, TOHUMAIOT, YTO
OpoOM30LUIa OIIMOKAa, M TMOBOPAYMBAIOTCA KPYyroM. B cienyrolryto CekyHAy CUTyarus
noBToOpsieTcs. Jlokaky, 4TO paHO WJTU MO3/IHO IIEPEHTa BCTAHET HEMOBUKHO.

3anaua 9.

1,5 6amna

Ha xonrpecc coOpanmch yaéHble, Cpeid KOTOPBIX €CTh ApY3bsi. OKa3aloch, YTO KaXKIbIE 1Ba
U3 HUX, UMEIOIINE Ha KOHTPecce paBHOE YMCIIO JIPYy3eid, He UMEI0T 00mux aApy3eit. Jlokaxu, 9ro
HaIETCS yUEHBIM, KOTOPBIA UMEET POBHO OJIHOTO JIpyra U3 YKCiia YYaCTHUKOB KOHTpecca.

3anaua 10.

1,5 6amna

HanomuuMm, yTo OMHapHOE OTHOIICHHE HAa3bIBAETCS OTHOLICHHEM HECTPOroro MOpsikKa,
€CJIN OHO pe(bJIGKCI/IBHO, AHTUCUMMCTPUYIHO U TPAH3UTUBHO. CKOJIBKO Pa3InYHbIX OTHOILICHUU
HECTPOTroTo MopsJIKa CYIIECTBYET Ha MHOKecTBe {1,2,3,4}7
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KonTpoabHas padora Ne2

3amaua 1.

1 a1

CnoBOM Ha3bIBa€TCs MPOU3BOJIbHAS TOCIIEAOBATEILHOCTE OYKB. A(paBUTHOM 3aNTUCHIO JUIs
JAHHOTO CJIoBa OyZeM Ha3blBaTh CIIOBO, 3allMCaHHOE TEMHU ke OyKBamMH, HO B an(aBUTHOM
nopsiake. Hanmpumep, angaBuTHas 3aMCh CIOBA «MaTEMaTHKa» — 3TO «aaaeMKMMTT». CKOJIBKO
CYLIECTBYET pa3iMMuHbIX cyIoB anuHbl 10, i KoTophIX andaBUTHAs 3alKcCh COBMAAAET C
UCXOIHBIM ciioBoM? B kauecTBe OYKB MOKHO HCIIOJIB30BaTh JIUIIb CTPOYHBIE OYKBBI PyCCKOTO
andaBura.

3amaua 2.

1,5 6anaa

Jlarymka cuaut B BepiinHe A kBagpara ABCD. KaxasIM NpeKKOM OHa IIEPEMELLAETCS B
BEpILMHY KBaJpara, COCEIHIOI C TOM, B KOTOpoil oHa HaxomuTcs. CKOIBKHUMH CIIOCOOaMHU
JATYIIKA MOXKET MPBIraTh TaK, YTOOBI POBHO Y€pE3 N MPBIKKOB 0Ka3aThes B BepluuHe B?

3amaua 3.

1,5 6amia

B HekoTopoif KOMITaHUU CTYAEHTOB 0Ka3aJ0Ch, YTO Y KaXJI0Tr0 MapHS POBHO 9 3HAKOMBIX
JIEBYIIICK, a y KOKJION ACBYIIKH POBHO 9 3HAKOMBIX mapHel. MOXKeT i B 3TOI KOMIaHUU ObITh
poBHO 50 cTyneHTOB?

3agaua 4.

1,5 6anaa

B HekoTopoii cTpaHe Kaxkple 1Ba TOPOia COSAMHEHBI JTMO0 aBUAIMHUEH, JIN0O0 JKeIe3HON
noporoii. Jlokaxkure, 4To MOKHO BbIOpaTh BUJ TPAHCIIOPTA TaK, YTOOBI OT KaXkI0TO Topoa
MOYKHO OBLIO TOOPATHCS 10 JIFOOO0TO APYTOTo0, MOJIB3YSICh TOJIBKO 3TUM BHJIOM TPAHCIIOPTA.

3agaua S.

1 6ana

B HexoTopoMm cBsi3HOM rpade creneHu Bcex BepiinH paBHbl 10. JlokaxkuTte, 4To mpu
yaaJIeHuH J1000ro pedpa ATOT rpad OCTAHETCS CBSA3HBIM.

3amaua 6.

1,5 6amia

B kax10if cTpoke 1 KaX10M cToJI01Ie IIaXMaTHOW JOCKU CTOMT 1o 3 nanpu. Jlokaxure,
YTO MOYKHO BBIOpaTh 8 Najieil, He ObIOIIMX APYT Ipyra.

3agaua 7.

2 danna

I'pad G sBisieTcs miaHapHBIM, OJHAKO MpH 100aBICHUN K HEMY JIH000r0 pedpa cBoilcTBO
IUTAaHAPHOCTHU TepseTcs. JJokaxuTe, 4To B 3TOM Ipade HET BEPIIMH CTENIEH! MEHbIIE 3.

3amaua 8.

1,5 6anaa

Y Unbu Obia Oymaxkka, Ha KOTOpoi Hamucanbl uyncia oT 1 po 10. Mnbs BeuepkHYI
HEKOTOphIe 5 W3 3TUX 4YHcel. AJla XO4YeT OTrajarh, Kakue MMeHHo. J[1s 3Toro oHa Moer
3agaBaTh Mibe m00bIe BOIPOCH], OTBETHI HA KOTOPbIE MOTYT OBITh TOJNBKO «Ha» Wi «HeT». Ho
Wnbs nan noackasky: uucio 1 v yucno 2 11bo o6a BHIYEpKHYTHL, TM00 00a HE BHIYEPKHYTHI.

3a KaKoe HaMMEHbILIEE YHUCIO BOIPOCOB AJlsIa FapaHTUPOBAHHO CMOXET OTrajlaTh, KakHue
MMEHHO YHCJIa BBIUEPKHYTHI, YUUTHIBAS JAHHYIO MIOJICKa3Ky?

3amaua 9.

1,5 6anaa

[Tycts S(n,K) o603navaer yncno Ctupauara BTOporo poaa. Jlokaxu, 4To

S(n,k) =S(n — 1,k — 1) + kS(n — 1,k).

3amaua 10.

1,5 6anaa
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B xomnextupe u3 30 4emoBek 0Ka3anoch, YTO JHOOBIX MATEPHIX MOKHO YCAUTh 3a KPYTIIbIA
CTOJI TakK, 4TO KaXJbId OYyIeT CHJETh PSJOM CO CBOMM 3HAKOMBIMHU. J[OKaXHUTE, YTO B 3TOM
KOJIJIEKTUBE HailjieTcsa komnanus u3 10 yenoBek, B KOTOPOU KaX bl 3HAKOM C KaXK/IbIM.

3amaya 11.
1,5 6anaa
[Tycth V1, . . . VI — caMblii JTTMHHBIA POCTOi yTh B rpade G. Hokaxwure, uto y(G) < I.
I[IpumepHbIe TOMAaLIHUE 32/ TAHUS
Jlomainee 3aganue 1o teme: «Jlormka 3HaYeHUD»
3amaua 1.

JIByM MaTeMaTHKaM Ay ABYCTOPOHHIOIO KapTOUKY M COOOIMIIH, YTO C OJHOU CTOPOHBI Ha
HEll HallMCaHO HEKOTOPOE HATypaJIbHOE YuCiIo N, a ¢ apyroi N+1. Kakaslii BUAUT, YTO HAIIMCAHO
C €ro CTOPOHBI, HO HE BUJUT IPOTUBOIIOIOKHYIO CTOpOHY. [Ipon3zomien cieayromuii 1uanor:

A: 5l He 3HaI0, YTO HANKCAHO C TBOEH CTOPOHBI.

b: U s He 3Har0, 4TO HAMCAHO C TBOEU CTOPOHHI.

A: U s BcE em€ He 3HAIO0, YTO HAMMCAHO C TBOCH CTOPOHBI.

b: U1 s Bce eni€ He 3Hat0, YTO HAITUCAHO C TBOEH CTOPOHBI.

[Tocnennsis napa peruuk nosropuiack ewé 10 pas, nocie yero A ckaszain: «A Teneps 5 3Halo,
YTO HAMKCaHO C TBoei!» UeMy MOrio ObITh paBHO N?

3apaua 2

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

— S] 3aragan nBa yucia ot 2 1o 100. Bel 1omKHBI X MHE Ha3BaTh.

[Ipu sTOM CcynTaH cooOIIXI MEPBOMY BU3HPIO MPOU3BEICHUE ITUX YHCEN, a BTOPOMY —
cymmy. [Ipounsowmén cneqyromumii 11aor:

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

b: 41 6b11 B 5TOM yBeEpeH.

A: B Takom ciyyae, s 3Har0, 4TO 3TO 32 YUCIA.

b: Tornma s 3Ha10, 9YTO ATO 3a YHKCIIA.

Kakwue 310 Obl1n uncna?

3agaya 3

Anwsbept u bepHapa Tonpko uto nmo3Hakomuiuck ¢ Lllepun. OHu XOTAT 3HaTh, KOTAa Y Hee
neHb poxxaenus. [lepun npenioxkuna UM IeciaTh BO3MOXKHBIX aat: 15 mas, 16 mas, 19 mas, 17
utoHs, 18 urons, 14 urons, 16 utons, 14 asrycra, 15 aBrycra u 17 aBrycra. 3atem lepun ckazana
AnpbepTy Mecsl cBoero poxkaeHus, a bepnapay — nens. [locne aToro cocrosics quanor.

Anwbept: S He 3Hat0, korna y Lllepun Jlenb poxxaeHusi, HO 5 3Hat0, 4To bepHapna Toxe He
3HAET.

bepnapn: [Tonauany s He 3Han, koraa y lllepun Jlens poxaeHus, HO TeNeph 3HALO.

Ans0ept: Teneps s Toxe 3Hat0, koraa y Lllepun e poxaeHusI.

Korna y lllepwit neHp poxxaeHus?

3anaua 4

OpnHax bl HAYAIBHUK TIOPHMBI BBI3BAJI IPECTYITHUKA, TPUTOBOPEHHOTO K Ka3HU, U COOOIIINIT
eMy:

— Bac ka3HsT Ha cienyrolel Heaene B NoAeHb. JleHb Ka3HU CTaHEeT ISl BaC CIOPIPHU30M,
BBI y3HaeTe 0 HEM, TOJBKO KOTJa Tajiad B MOJACHb BOWAET K BaM B Kamepy. HadalbHUK TIOpbMBI
OBLJT YECTHBIM YEeTIOBEKOM M HUKOT/Ia HE Bpall.

3aKTr0u€HHBIN TTOTyMaJT HaJl €ro CJIOBAaMU U yJIBIOHYJICS:

— B Bockpecenbe MeHs ka3HUTH He MoryT! Benpb Toraa yxe B cyo0oTy BedepoMm st Oyny
3HaTh 00 3TOM. A, 1O CJI0OBaM HavdalbHUKA, sl HE Oy1y 3HATh JAeHb cBoel Ka3HH. CieaoBaTenbHo,
NOCJIETHUI BO3MOXKHBIN IeHb MOeH Ka3Hu — cy06oTta. Ho eciu MeHs He Ka3HAT B NATHHUILY, TO 5
Oyy 3apaHee 3HaTh, YTO MEHS Ka3HST B CyOOOTY, 3HAYUT, 1 €€ MOKXHO HCKIIOYHUTH.
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[TocnenoBarenbHO MCKIIOYMB MATHUILY, YETBEPr, Cpely, BTOPHUK M MOHEIETbHUK,
MPECTYIMHUK MPHUINET K BBIBOJY, YTO HaYaIbHUK HE CMOXKET €r0 Ka3HHTb, BBHITIOJHUB BCE CBOU
CJIOBa.

Ha cnenyromieit Hepene nanxay mocTyvai B €r0 ABEPh B MOJJACHb B CPEAY — ITO OBLIO IS
HEro MOJHOW HEOKUJAHHOCTHIO. BCE, 4TO HayallbHUK TIOPBMBI CKa3all, OCYIIECTBUIIOCH.

I'ne HepocTaTOK B pacCyKAEHUH 3aKIIOUEHHOTO?

3amgaua 5.

N3 200 octpoButsn y 100 dyenoBek riasa ronyoeie, a y 100 — xapue. Ho HUKTO He 3HaeT,
KOT'O I[BETa ero COOCTBEHHBIE IJla3a — TOIyOble, Kapue Win BooOIie 3eneHsle. Ha octpoBe Her
OTPAXKAIOIIUX TMOBEPXHOCTEH, TaK YTO HUKTO HE MOXKET NMPOCTO YBUACTH IIBET CBOMX TIJia3 B
otpaxkeHnu. Kpome Toro, Jr0sM MOJ] CTPAXOM CMEPTH 3allpelieHo 00IAaThCs APYT C IPYroM Kak
YCTHO, TaK M MUCbMEHHO.

Tem He MeHee, KaXAbIi N3 HUX MOYKET BUAETH LIBET IJ1a3 OCTAIbHBIX 199 0CTpOBUTSH.

Kaxnyro HOYs Ha OCTPOB NPHILIBIBACT KOpaOJb C KAMTAaHOM, KOTOPBIH, IUICHHI
ocTpoBUTSH. Eciiu KTO-HUOYb U3 MIICHHUKOB MTPABUIIBHO YTaJaeT [[BET CBOUX IJ1a3 U HA30BET €r0
KaluTaHy, OH CMOKET CEeCTh Ha KOpaOiib M MOKWHYTh OcTpoB. Ho HakazaHwe 3a OmMOKy —
CMEPTb.

OpnHaxIBI HA OCTPOB MPUOBIBACT HHOCTPAHEII, 0 KOTOPOM M3BECTHO, YTO OH BCET1a TOBOPUT
npaBay. Bce ocTpoBuTsHE coOpaiuch MOCMOTpeTh Ha Hero. JKenas MoMoOub IJICHHHKAM,
UHOCTpaHel 00bsIBII: «Kak MUHUMYM y OHOTO U3 Bac TOIyObIe TIa3ay.

CKOJIBKO YeJIOBEK MOCJE 3TOT0 0OBSBICHUS TOKUHET OCTPOB M KOTIa UMEHHO?

JomamHee 3aganue mo TemMe: «MeToj IBOIHOI0O MOJACYETA U METO/] pacnpeaeaeHust
3apsi10B»

1. ABOMHOW NOACYET

-—

3A0AMA T Hazoeem 4enosexa ManoobLUMTENbHBIM, €CNW Y HEro MeHee 10 sHaKoMblx. Haszosem ve-
NOBEKE YYLEKOM, €CMW BCE Er0 3HAKOMbIE ManootUMTeNbHEL [oKakuTE, 4TO Yy4aK0E He
SonbLue, 4emM ManooSWHTeNbHbIX.

——
IAJAYA 2 B TEHHUCHOM TYPHWUPE KaX @bl MrPaeT © KaxAsiM PoBHO 1 pa3. Hudsux HeT. MycTe a; —
YMCNo NoBeq i-ro Mrpoka, b; — YMCNO NOPaXEHKIA i-r0 MrpoKa.

5 5
Dokamure, uto 3 a; — 3 b,

—r
SALOAMA 3 MycTs B rpade n BEPWWH, 171 pEBEp, a CTENEHW BEPWWH pasHbl d] , ..., dp.

. n
lm= 2

[okaute HepaseHCTa0 < E d;.
n

i=l1

-——
3ALAYA 4 Teopema ManTens. llan rpad Ha n BEpLIMHAX, B KOTOPOM HET TPEYMONEHUKOE.

[okamute, HE HCNONL3YA MATEMATHUECKYIO MHAYKUMIO, YTO YMcno péSep B Takom rpade

n
HE NpPEBOCXOANT _l

a—
IAJAMAS [ax rpad Ha 1 BEPLUMHEX, B KOTOPOM HET LIMKNOE ANWHE! 4.

[okamure, 4To KONMYECTBO pefep B 3TOM rpade He NPEBOCKOAMT

n{l + 4/dn — R}

2. METO PACIIPEAEJIEHUSA 3APA1OB

210 uzaes, obodmaromas uaew IBOHHOTO mojacueTa. Korma Takoi moacueT HETpUBHUANICH,
ero ObiBaeT yAoOHO cPopMyTUpOBaTh KaK Ha3HaYeHHE OOBEKTAM HEKOTOPBIX BEIUYMH U HX
MOCJIeIyIOIIee TIepepacipeiesieHre. DTH BETHYUHBI Oy/IeM Ha3bIBAaTh 3apsiIamMH.

3AJTAYA 6

B pr[MOerJ'IBHOfI Ta6m/1ue HCKOTOPBIC KJICTKU OTMCYCHBI: B HUX HAPUCOBAHBI 3Bé3}IOV-IKI/I.

H3BecTHO, UTO JUIsi IH000H OTMEUEHHOM KIIETKH KOJHMYECTBO 3BE3MOYEK B € cToydIe
COBIIAJACT C KOJWYECTBOM 3BE3/104EK B €€ CTpoke. JloKakuTe, 4TO YMCIIO CTPOK B TaOnHIlE, B
KOTOPBIX €CTh XOTh OJIHA 3Bé3,[[0‘-IKa, paBHO YUCITY CTO.H6I_[OB T3.6J'II/II_UJI, B KOTOPBIX €CTh XOTh OJJHA
3BE3I0YKA.
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3ATAYA 7

Ha mnnockoctu naHo N OKpy)XHOCTEM paguyca 1, mpuyeM HM3BECTHO, YTO KaxKjas
nepecekaercs XoTs Obl ¢ OHON IPYTrol OKPYKHOCThIO M HUKaKas mapa He kacaercs. Jlokaxure,
YTO BCE BMECTE OKPYXHOCTH 00pa3yloT HEe MEHbIIE N TOYEK nepeceueHus (B OHOM TOUKE MOTYT

nepecekarbes 0oJiee IBYX OKPY>KHOCTEH).

33[[31-[1/15[ IJIA l'[pOMG)KyTO‘lHOifI aTTeCTAlluM 110 TUCHHUIIJINHE (MOL[y.]'[lO)

Ne 3amanme OtBer Komnerennmus

n/n

1 CKOJIBKO CYIIECTBYET PA3IMYHBIX OYIEeBBIX PYHKINH OT ABYX 16 YK-1
MepEeMEHHBIX ?

2 [Mpumenure npuaun Jupuxie K 3aiade: B kinacce U3 30 yUeHHKOB XOTS 366 VYK-1
OBl IBOE MMEIOT OIMHAKOBBIN JCHD POXKICHNUS, €CITU THEH B roxy 365.
VYkakuTe MUHIMAaJIbHOE KOJIMYECTBO YICHUKOB, TPU KOTOPOM 3TO
rapaHTUPOBAHO.

3 Haiigute xonmndyecTBo ctoco0OB BEIOpaTh 3 3neMeHTa u3 5 6e3 yuéra 10 YK-1
HOpS/IKa.

4 B rpade c 6 BepmmHamMu kaxkaasi BepIIrHA UMeeT cTereHb 3. CKOJIbKO 9 YK-1
p€06ep B 3TOM rpade?

5 Omnpenenure, SBISIETCS I YUCIO 15 MPOCTHIM MIIM COCTABHBIM. COCTaBHOE YK-1

6 Hcnonb3ys nmpaBuiio CIIOKEHUS, HAWAUTE KOJIMYECTBO CIIOCOOOB BHIOpATh 12 YK-1
olexky: 4 pyOarmku u 3 mapsl OPIOK.

7 B rpynmne u3 10 genoBek HyXKHO BBIOpATh MPEACENATENs U CEKpeTaps. 90 YK-1
CKOJIBKO CITOCO00B 3TO clieaTh 0e3 yuéra mopsijaka?

8 Haiigute cymMMy cTeneHei BepIIvH B CBSI3HOM rpade ¢ 5 BepIInHaMH. 10 YK-1

9 Pasnmoxxure uncno 18 Ha mpoCThle MHOKHUTEIIH. 2*3"2 OIIK-2

10 | Beruucaute OunoMuanbHblii kodddunuent C(5, 2). 10 OIIK-2

11 | HaiiguTe KOJIMYECTBO MEPECTAHOBOK U3 4 IIEMEHTOB. 24 OIIK-2

12 | B noxaom rpade K 4 ckonbko péoep? 6 OIlK-2

13 | OnpenenuTe 00IIYI0 3aKOHOMEPHOCTH B TIOCIIEIOBATEIIEHOCTH YUCET TPEYTOJIbHU [1K-2
couetannii: C(n,0), C(n,1), ..., C(n,n) mus n=3. k Ilackais

14 | B 3amade Ha B3BEeNIMBaHUE C 3 MOHETAMH HAWAUTE MUHUMAJIHLHOE 1 [1K-2
KOJIMYECTBO B3BEIIMBAHUM JJIsl ONpeesIcHus PaabIIuBOH.

15 | HaiiguTe KOIMUYECTBO CIIOCOOOB pacKpacuTh rpad-aepeBo ¢ 4 BepiinHaMH B 6 [1K-2
2 1Bera TaK, YToObl CMEKHbBIE BEPIIMHBI OBUTH Pa3HBIX IIBETOB.

16 | HMcronb3ys HHAYKIHIO, JOKAXHUTE, YTO CyMMa TIEPBBIX N HATYPaTbHBIX 1 [K-2
yrcen paBHa n(n+1)/2. Vkaxkute 6a3uc HHIYKIIHH.

17 | Haiimure HOJ (24, 36) ¢ momomisto anroputma EBkima. 12 [1K-3

18 | CKOJIBKO CYIIECTBYET raMUJIBTOHOBBIX IIMKJIOB B NOJTHOM rpade K 3? 2 I1K-3

19 | Bprauciute 23 mod 5. 3 I1K-8

20 | B komOuHaTOpHOM 3a/1a4e Ha pa3MelIeHUs ¢ TOBTOPEHUSMH U3 3 9 I1K-8

3JICMEHTOB 110 2 Haﬁ)lHTe KOJIMYCCTBO BAPUAHTOB.
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