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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

PabGouas mporpamma gucuurmiiuHbl (MoAyis) «JluckpeTrHas MareMaThKa» COCTaBJEHA B
COOTBETCTBUHU € (eaepajabHbIM TOCYJApPCTBEHHBIM OOpPa30BaTEIbHBIM CTAaHAAPTOM BBICIIETO
oOpa3oBanusi — OakamaBpuar mo crenuansHoctd 38.03.05 busnec-undopmaruka, mpopuib
busHnec-ananuTyuka, yTBEp)KJIEHHBINM MpUKa3oM MHUHHCTEPCTBA HAYKH U BBICHIETO 00pa3oBaHUs
Poccuiickoit ®eneparuu Ne 838 ot 29.07.2020 roaa.

Wzydenue nucuuruinHbl (Moayisi) «JluckpeTHas MaTemaTHKa» SIBJISETCS OCHOBOM st
MHOTHX JIPYTHX MaTeMAaTUYECKUX TUCHUIUIMH. Juciumirnaa (MOyIb) pa3BUBACT aHAINTHIECKOE
U KPUTHUYECKOE MBIIUIEHUE, YTO SBJIAETCS Ba)KHBIM HABBIKOM JJIS PEHICHHs CIOXKHBIX 33a71a4 B
pa3IMYHBIX cdepax.

MecTo AMcHUIIMHBI (MOYJIS) B CTPYKTYpe 00pa30oBaTe/ibHON MPorpaMmbl

Hacrosimas mucuumuinHa (Moyi1b) BKJIFOYEHA B Y4EOHBIN IIJIaH 110 IPOTrpaMMe TTOATOTOBKH
OakanmaBpuata o Hampasieruto 38.03.05 busnec-mndopmaruka, 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 wu3yyeHHs AUCHUIUIMHBI (MOAYJs): B (OPMHPOBAHWHU TIIYOOKOTO MOHUMAHHUS
IIPEJIENIOB, HENPEPBIBHOCTH, IPOM3BOAHBIX U MHTETPAJIOB, & TAKXKE UX IPUMEHEHUS B Pa3IMYHbIX
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 MATEMATUUECKHE 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
napaMeTpa 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 3a1a4 Teopun rpados;

— MPUMEHEHHUE CBOMCTB JIEIMMOCTH, CBOMCTB OCTAaTKOB W CPAaBHEHUW IO MOAYJIO IS
pELICHHS 3a/1a4 TEOPUU YUCETT;

e/1a0emb:

— BJAJCHHC OCHOBHBIMH METOJAMM JOKAa3aTClIhCTBA, TAaKMMH KaK J0Ka3aTeIIbCTBO
MIPUMEPOM, MPAMOE JI0KA3aTEIbCTBO, JOKA3aTEIbCTBO OT MPOTUBHOrO M NpUHLMUN Jupuxie;

— TpUMEHEHUE KOMOWHATOPHBIX (OPMYN M TEOPEeM JJIsl PEIICHUs 3aJad JUCKPETHOMN
TEOpUU BEPOSATHOCTEW. Pacuer MareMarndeckoro OXUIaHUS Uil JUCKPETHBIX CIIyYaWHbBIX
BEJINYMH,

— TpUMEHEHHUE TeOpuu TpadoB IS 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, ¢opmupyemble B pe3ylbTaTe OCBOSHHS IUCHHUILIMHBI (MOIYJs) IpH
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 001aCTH
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 MOIXO/ K aHAJIM3Y H
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 aHAJIH3 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 ON3HECOM
Ha OCHOBE aHaJM3a PhIHKA
WHPOPMAITMOHHBIX TEXHOJIOTUH
IK-2. Cnocob6eH HCIonh30BaTh IK-2.1. 3HaeT OCHOBHBIC MATEMAaTHUCCKHE
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 pemenus npodeccroHamIbHBIX
npodeccuoHaNbHON 3aga4y
JEATCIIBHOCTH [1K-2.3. Hmeet npakTHUECKHiA OMBIT 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 UCCIICTOBAHUN 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
KOOPJIMHAIIMIO 33/1a4
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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.

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 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 : 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 ¢. — (Beicmiee obOpaszoBanme). — ISBN 978-5-534-21516-8. — Tekct
NeKTpoHHBIH  //  OOpazoBarenbHas  1iatgopma  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 00yJaronuXxcs, MPeAyCMOTPEHHBIX 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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WHIUBUIyAJIbHBIX KOHCYJIbTALlUN, TEKYIEr0 KOHTPOJIS U MPOMEKYTOUHON aTTECTAlllU, a TAaKKe
MOMEIIEHUS JUISI CAMOCTOSTEIILHOM paOOThl M IOMEIICHHUS JJIsI XPAHCHUS U TPOPUIAKTHIECKOTO
oOciyxuBaHusi yaeOHoro obopynoBanus. [lomenienrs yKOMITJIEKTOBaHbI CHEIIMATU3UPOBAHHON
MeOENbI0 U TEXHUYECKUMH CPEJICTBAMHU OOYYECHUS, CIYXAIIUMHU JJIsl TPEJCTaBICHUs y4eOHOU
nHpopMaIuy OOJIBIION ayAUTOPHH.

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

— CTOJIaMH U CTYJIbSIMU;

— KOMITbIOTEPHOU TEXHUKOM;

— MEXaHUYECKUMH KaJbKYJISATOPaMu;

— CIEUHMaTU3UPOBAHHBIM 000PYI0BaHHEM, BKIIIOUasl JEMOHCTPallMOHHOE 000pyI0BaHHUE.

[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  JIOCTyNa B  JJEKTPOHHYIO  HH(OPMAalMOHHO-00pa30oBaTeNbHYIO  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 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. 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,
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
npoecCHOHANBHBIX KOMIIETEHIINN, TOOIIPEHNE MHULIUATHB.

Jlekyuss — CHUCTEMaTH4YECKOE, IIOCIIEIOBATEIbHOE, MOHOJIOTUYECKOE  HM3JI0KECHHE
npernojiaBaTesaeM yueOHOro Marepuana, Kak IpaBuio, 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 Gopma yueOHOI esATeTbHOCTH, IPOBOUMAs 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 03HAKOMHUTBHCS 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.

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.

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) 3aJaHusI Ha JTallbl, LITO6I)I
n30eKaTh TMEPErpy3KH W JIy4Yille yYCBOUTH Marepuai. crosib30BaTh pa3iU4HbIC HCTOYHUKHU
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 JIOMOJHUTEIBHBIX TEM, BBHITIOJHEHNE YIeOHO-NCCIIETOBATEBCKUX
3aIaHUI U IpYyToe€.

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
UCTIONB3YETCS IeCATUOAIUTbHAS IIKaJa OLEHUBAHUS, KOTOPask COOTHOCHUTCS C TPaTUIIMOHHON
nATHOATUTPHON TITKAJION CIIEAYIOIINM 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
W3yYCHHBIH MaTepuall, BBIJEINsAs KIIOUYEBbIE MOMEHTHI U
yCTaHaBIIUBasT IPUYUHHO-CIICJICTBCHHBIE CBS3H.  UETKO
dopMynupyeT  OTBETBI,  YBEPEHHO  HWHTEPIPETUPYET
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JlecaTnOAILHAA
OIlEHKA

IaTudannbHas OO0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLICHKA AUCUUIINHE (MOTYJIIO)

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,
aKLUEHTUPYS BHUMaHHE Ha HanOojee 3HAYMMBIX MOMEHTaX.
OH yMeeT aHaTu3upPOBaTh, CPABHUBATH, KIACCHU(HUIIMPOBATH,
0000maTh, KOHKPETH3UPOBAaTh M  CHCTEMAaTHU3HPOBATH
H3y‘1€HHI:II>i Marcpuall, BbIACIAA €TI0 KIIIOUCBBIC ACIICKTHI 1
yCTaHABIUBAsI MPUIHHHO-CIICICTBEHHBIC CBSI3U.
DOopMynUpyeT CBOM OTBEThI, YBEPEHHO HHTEPIPETUPYET
pe3yibTaThl aHAIM30B M APYTMX HCCICAOBAHHH, a TaKke
pelaeT CIoXHbBIC CUTyallMoHHbIe 3a1a4i. CTyIEHT XOpOIIOo
3HAKOM C MECTOJaMH HCCJICIOBaHMHA, HGO6XOILI/IMI>IMI/I JJIsL
MPaKTUYCCKOW  JEATeTbHOCTH, W  yMEET  CBS3bIBATH
TEOpPETUYECKHE AaCMeKThl TpeAMeTa C MPAKTHUYECKHUMU
3aJjauaMH.

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

4 YV 10BIETBOPHTENLHO | UCTIBITHIBAET TPYIHOCTH MPU CAMOCTOSTENbHBIX OTBETaX M

UCTIOJIb3YeT HETOUHBbIE POPMYITHPOBKH. B Xo/me oTBETOB OH
JIOITyCKaeT OIIMOKH, Kacaromuecs: cyTu BonpocoB. CTyneHT
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 cnaun

mpernogaBaTeiib 3a1a€T  AOIOJHHUTCIIBHBIC HaBOAAIIHNEC

BOIIPOCHI.

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

AKTHBHOCTH Bec Onucanue
Homamnue 3aganus | 20% | HabGop 3a71a4 1o Temam Heaenu
KontpoinbHbie 40% | [TucbmenHast pabora ¢ HAOOPOM 3a/1a4, KOTOPBIE HY)KHO PELIUTH 32
paboTEHI OTpaHUYEHHOE BpEeMs
DK3aMeH 40% | [TucbmeHHast WK yCTHAsE padoTa HaJl 3aJ]aHueM, HallpPaBICHHBIM Ha
MIPOBEPKY MOJYYSHHBIX 3HAHUI 1 HABBIKOB MO AUCLUILIMHE (MOJLYJIIO)

®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 00y4AOMIUXCH M0 TUCHHUIINHE (MOAYJIIO)

IIpumepHbIe 3aJaHUA 110 KOHTPOJILHON padoTe
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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 6amn

IIpo kaxmoe u3 yTBEpKIACHUM ONPEAEIINA, HCTUHHO OHO WJIM 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 Xopo1110, TOT HE CMEETCsI MTOCIIETHUM.

r) KTo xopo1io cmeeTcst, 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 3ameTw1, 9TO B Ka)KA0M U3 MEPBBIX 14 SAIIMKOB YEPHBIX MIAPUKOB OKa3a0Ch OOJIbIIE, YeEM
Oenprx. BepHo 51, 9TO cpeau moCIeqHUX 6 SIIMKOB TOYHO HAMIETCS TaKo, 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?

3anaua S.

2 dana

[Tycts MHOXEcTBa A M B TakoBbI, 4TO cymiecTByeT cropbekiusa f : A — B Takas, 4to
npoobpa3 HO0ro OIHOZIEMEHTHOTO MOJMHOXecTBa B OeckoneueH. BepHo mu, dro He
CYIIECTBYET UHBEKIINH 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.

3agaua 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

3anauva 1.

1 6ana

CrnoBoM Ha3bIBaeTCs MPOU3BOIIBHAS MTOCIEI0BATEILHOCTh OYKB. AN(aBUTHOM 3aMHUCHIO TS
JIAHHOTO CcJIoBa Oy/leM Ha3bIBaTh CJIOBO, 3allUCAHHOE TeMHU ke OykBamu, HO B aja(aBUTHOM
nopsinke. Hampumep, andaBuTHas 3aUCh CIIOBA «MaTEMATHKa» — 3TO «aaaeuKMMTT». CKOIBKO
CYIIECTBYET pPa3IMUHBIX CJIOB JUUHBI 10, /I KOTOpBHIX andaBUTHAs 3alKMCh COBIAIAET C
UCXOJHBIM CI0BOM? B kauecTBe OYKB MOXKHO HCIIONB30BATh JIUIIL CTPOUHBIE OYKBBI PYCCKOTO
andasura.

3anaua 2.

1,5 6anaa

Jlarymka cuaut B BepiminHe A kBagpata ABCD. KaxbIM NpeIKKOM OHA NEPEMENIAETCS B
BEpIINHY KBajJpaTa, COCEIHIOI0 C TOH, B KOTOpPOW oHa HaxoauTcs. CKOJIBKHMH CIocoO0amMu
JSATYIIKA MOXET MPBITaTh TaK, YTOOBI POBHO Y€pe3 N MPBDKKOB 0Ka3aThCs B BepiinHe B?

3anaua 3.

1,5 6anaa

B HexkoTOpoil KOMIaHUM CTYAEHTOB 0KAa3aJI0Ch, YTO Y KaXJA0r0 MapHs POBHO 9 3HAKOMBIX
JEBYIIEK, a Y KAKIOU ACBYIIKA POBHO 9 3HAKOMBIX MapHel. MOXKeT i B 3TON KOMITAaHUH OBITh
poBHO 50 cTyIeHTOB?

3anaua 4.
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1,5 6anaa

B HekoTopoii cTpaHe KaxK/IbIe 1BA TOPOAA COSTUHEHBI TN0O0 aBUATHMHHUEH, JINOO KEIe3HOU
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 6aan

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 MIPU J0OABICHUH K HEMY JIF000T0 pedpa CBOMCTBO
TUTAHAPHOCTH TepseTcs. JJokaxuTe, 9To B 3TOM rpade HET BEPIIHH CTEIICHN MEHBIIE 3.

3anaua 8.

1,5 6amia

Y Unpu Obma OyMaxka, Ha KOTOpoil Hamucansl yucina oT 1 go 10. Wnbs BelUepkHYI
HEKOTOpBIC 5 W3 3THX 4YHcel. AJUla XO4eT OTrajarh, Kakue WMeHHO. st 3Toro oHa Moer
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
UMEHHO YHCJIa BEIYCPKHYTHI, YIUTHIBAS JTAHHYIO TIOJICKA3Ky?

3agaua 9.

1,5 6aana

[Tycts S(n,K) o603Havaet 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 KaXJbIH OYJEeT CHJIETh PSJIOM CO CBOMM 3HAKOMBIMHU. J[OKaXHUTE, 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) < |.
IMpumepHbIe TOMALIHUE 3aTAHUS
JomauiHee 3aganue 1o teme: «Jlormka 3naueHuns»
3amaua 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 BUIUT NMPOTHUBOIIOJIOKHYIO CTOpOHY. [Ipousoien cienyromuii fuanor:

A: 4 He 3Ha10, YTO HAMMMCAHO 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.

[Tocnennsis mapa peruiuk moBTopuiack emé 10 pas, mocine yero A ckazan: «A Temeps s 3Halo,
YTO HamucaHo ¢ TBoek!» Uemy Moriio ObITh paBHO N?

3apaua 2

VY onHoro cynraHa ObUIO Ba MYyAPBIX BU3UPS. 3aXOTEJN OH NMPOBEPUTH, HACKOJIBKO OHU
coobpaszutenbHbl. [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 MPOU3BEICHUE 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.

Anbs0ept: S He 3nato, koraa y Hlepun [ens pokaenusi, HO s 3Hat0, 4To bepHap 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
emy:

— Bac ka3uar Ha ciienyronieil Heaene B NojaAeHb. JIeHb Ka3HU CTaHEeT IS BaC CIOPIIPU30M,
BbI y3HaeTe 0 HEM, TOJLKO KOTIJla aiay B MOJACHb BOWAET K BaM B Kamepy. HadanbHUK TIOpbMBI
OBLT YECTHBIM YEJIOBEKOM M HUKOT/Ia HE BpaJl.

3aKIIOUEHHBIN MOAYMaIl HaJl €T0 CJIOBAMHU U yIBIOHYIICS:

— B Bockpecenbe MeHs Ka3HUTH He Moryt! Beap Torma yxe B cy000Ty Beuepom st Oyay
3HaTh 00 ATOM. A, TIO clTOBaM HaudajbHUKA, 1 He Oyay 3HATh JeHb CBOel Ka3HU. CrieaoBaTenbHO,
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
CcJIoBa.

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,
KOTO IIBETa €r0 COOCTBEHHBIE Ii1a3a — roJiyOble, Kapue Wi BooOie 3eneHbie. Ha octpoBe HeT
OTPaXKAIOIIUX IMMOBEPXHOCTEU, TaK YTO HUKTO HE MOXKET MPOCTO YBUIETh LIBET CBOUX IJia3 B
oTpaxkenuu. Kpome Toro, IoasiM MO/ CTpaxoM CMEPTH 3aIPEIIeHO 00IaThCs IPYT C APYTOM 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 y OHOTO U3 Bac TOIyObIe TIIa3ay.

CKOJIbKO Y€JIOBEK MOCJE 3TOT0 00BSBIEHUS TOKMHET OCTPOB U KOT/1a UMEHHO?
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JdomamHee 3aqanue no reme: «MeTo AIBOMHOIO MOJACYETA M METO/l pacinpeeleHus

3apdAa0B»

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.
N3BecTHO, YTO IS JIFOOOM OTMEUEHHOH KIIETKHM KOJIMUECTBO 3BE3J0YEK B €€ CTOIOIE
COBIAJAET C KOJMYECTBOM 3BE3/I0UEK 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 JUCUUILIHHE (MOTYJIIO0)

Ne 3aganue OTtBer Komnerenuus

n/n

1 CKOJIBKO CYIIECTBYET PAa3IMYHBIX OYJIEeBBIX PYHKINH OT ABYX 16 YK-1
MIEPEMEHHBIX ?

2 [IpumennTe npunmn dupuxie k 3aaade: B knacce U3 30 yueHUKOB XOTS 366 YK-1
OBI TBOE MMCIOT OJTMHAKOBEIHN JICHDh POKIICHUS, €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/as BepIinHa uMeeT creneHb 3. CKOIbKO 9 YK-1
pé6ep B 3TOM Tpade?

5 Onpenenure, SIBASETCS JIM YUCJIO 15 TPOCTHIM WM COCTABHBIM. COCTaBHOE YK-1

6 Hcnonp3ys mpaBuiio CIIOKEHUS, HAWAUTE KOJIMYECTBO CIIOCOOOB BHIOPATh 12 YK-1
onexay: 4 pyOariku u 3 mapsl OpIOK.

7 B rpymnme u3 10 yenoBek Hy»KHO BbIOpaTh MPEACEaaTEIs U CEKpeTaps. 90 YK-1
CKOJIBKO CITOCO0O0B ATO clienath 0e3 yuéra mopsiaka?
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8 Haiinute cymMmy cTeneHel BEpIIMH B CBA3HOM rpade ¢ 5 BepUIMHAMH. 10 YK-1

9 Pasnosxure uncio 18 Ha IPOCThIC MHOKHTEIH. 2*3"2 OIlK-2

10 | Beruucinure Ounomuanbbiil kodhdunuent C(5, 2). 10 OIlK-2

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

12 | B nonaom rpade K 4 ckonbko pébep? 6 OIIK-2

13 | Onpenenute 00OIIYIO0 3aKOHOMEPHOCTH B TIOCIICIOBATEIBHOCTH YUCEIT TPEYTOJIbHA [K-2
couerannii: C(n,0), C(n,1), ..., C(n,n) st n=3. K [lackamns

14 | B 3amade Ha B3BemMBaHWE C 3 MOHETAMH HAlINTE MIHUMAaIbHOE 1 IK-2
KOJIMYECTBO B3BCIIMBAHUH JUIsl onpeiesicHUs (pasibIIMBOM.

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

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

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

18 | CKoOJBKO CYIIECTBYET TaMHIIBTOHOBBIX ITUKJIOB B IOJTHOM rpade K 37?7 2 I1K-2

19 | Beuucmnure 23 mod 5. 3 I1K-2

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

3JIEMEHTOB 110 2 HaﬁILHTC KOJIMYCCTBO BAPUAHTOB.
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