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1. Kparkas xapakTepucTHKA JHCHUIIUHBI (MOAYJIs1)

Pabouas mporpamma aucuumuinHbel (Monyns) «JluckperHas maremartuka. I[IponBUHYTBHIN
Kypc» COCTaBJICHa B COOTBETCTBUU C (heAepalibHbIM TOCYJapCTBEHHBIM 00pa30BaTEeIbHBIM
CTaH/IapTOM BBICIIETO 0Opa3zoBaHus — OakanaBpuar no cnenuansHoctu 02.03.01 MaTtemaruka u
KOMIIbIOTEPHBIE HAaYKH, Tpo¢puiib PazpaboTka, yTBep kK IeHHbIN IPUKa30M MUHUCTEPCTBA HAYKH U
BeIciero oOpasoBanust Poccuiickoit deneparmu Ne 807 ot 23.08.2017 roxa.

N3yuenne nucuumiausHbl (Moayns) «J/luckperHas wmarematuka. [IpoABHHYTBIH Kypc»
ABJIIETCS OCHOBOM [UIsl MHOTHX JPYIrMX MaTeMaTH4YeCKMX AMCUMIUIMH. [{ucnuruinHa (MOIysb)
pa3BUBAECT AHAIUTUYECKOE M KPUTUUECKOE MBIIIJICHHUE, YTO SIBJISIETCS BA)XKHBIM HABBIKOM JUIS
pELICHHS CI0KHBIX 33/1a4 B Pa3IMYHBIX cepax.

MecTo AMcHUIINHBI (MOYJIS) B CTPYKTYpe 00pa30oBaTe/ibHON MPOorpaMmbl
Hacrosimas nucuunianHa (MOayJib) BKJIOUEHA B y4€OHBIH IIJ1aH 10 MPOorpaMMe MOArOTOBKH
OakanmaBpuata no Hampasienuto 02.03.01 MaremaTnka W KOMIBIOTEpHBIE HAYKH, MPOQUIb
Pa3pa0oTka u BXOAUT B 00s13aTeIbHYIO YacTh biioka 1 kak aucuuIuinHa no BeI60py.
Jucuummna (MOysb) M3ydaeTcs Ha 1kypce Bo 2 cemecTpe.

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

3anaum u3ydeHusi JMCUMILUIMHBI (MOXYJIAA) HAMPaBJICHb HA (POPMUPOBAHKE Y CTYJCHTOB
CIEAYIOIINNI 3HAHUW, YMEHUN U HABBIKOB:

— 3HaHUE OmpeJeNeHus OyIeBbIX (PYHKIHM, X TaOIUIBI UCTUHHOCTH, 3aKOHBI OyIeBO
JIOTUKU. 3aKOHBI JIOTUKU MIEPBOTO MOPAJIKA, CHHTAKCUC U CEMaHTHKa (HOpMYyII;

— 3HaHUe 0a30BbIX MOHATUN TEOPHUH MHOXKECTB. COOTBETCTBUS U OTOOPAXKEHUS MEKITY
MHOECTBAMU U UX BUJIBI;

— 3HaHWE OCHOBHBIX (HOpPMYJT KOMOMHATOPUKH: 4YHUCIA COYETAaHUM, pa3MEIICHHH,
nepectaHoBoK. bunom Herorona u tpeyronsauk [lackai;

— 3HaHUE OCHOBHBIX ONpelelneHuid u TeopeM Teopuil rpados. Kiaccer rpados:
OpUEHTUPOBaHHBIE I'padbl, 1€PEBbs, IBYA0IbHBIE Tpadbl, Hil1epoBbl Tpadsl;

— 3HaHUE OCHOBHBIX ONpEJeNIeHuH U TeopeM Teopui uyucen. CBoicTBa IEIUMOCTH U
CpaBHEHUH 110 Moayiro. Maias teopema depma,

— YMEHHUE YTEHHUs U 3amucu (HOopMyN ¢ KBaHTOpPaMH, IPUMEHEHHE 3aKOHOB JIOTHKU JUIS
npeoOpa3zoBanus GopMy,

— mnOpuMEHeHWe npuHuuna J[lupuxmie, noka3zarenbcTBa OT HOpoTHBHOrO. IlocTtpoenue
paccyxJIeHui Buja "oneHkatmpumep" a8 MUHUMU3ALUUMU WIA MaKCUMHM3allUU 33JJaHHOTO
rapaMeTpa Mpu OrpaHuYEHHUsIX;

— TPUMEHEHHE OCHOBHBIX (DOPMYS KOMOMHATOPWKH ISl PEIICHHs 3a7ad Ha IMOJICYET
KOJINYECTBA BAPUAHTOB;

— MOPUMEHEHHUE METO/Ia MAaTEeMaTHYECKOW MHIYKIIMU, METO/1a ABOMHOIO MOACYETa, METO1a
KpaifHero Ajs peuieHus 3a1a4 Teopun rpados;

— MNPUMEHEHUE CBOMCTB JIEIMMOCTH, CBOMCTB OCTAaTKOB M CPAaBHEHUN MO MOIYIIO IS
pelIeHus 3a/1a4 TEOPUU YUCET;

— BJIQJICHUE OCHOBHBIMH METOJAaMHU JOKa3aTeIbCTBA, TAaKUMHU KakK JOKa3aTeJIbCTBO
IIPUMEPOM, MPAMOE J10KA3aTENBbCTBO, JOKA3aTEIbCTBO OT MPOTUBHOTO U NMPUHLMN J{UpuxJie;

— TpUMEHEHUE KOMOHMHATOPHBIX (OpPMYyT U TEOpeM JUIsl PelIeHHUs 3a1ad JAUCKPETHOM
TEOpUU BEpPOSATHOCTEW. Pacduer MareMaTndeckoro OXUAaHWS Il JUCKPETHBIX CIIyYalHbBIX
BEJINYUH;

— TpUMEHEHHUE Teopuu TpadoB IS PEIICHUs 3a7ad Ha MOMAPHBIC OTHOIICHUS MEXIY
o0bekTaMu B MHOKECTBE. [lepeBo1 3a1a4u Ha S3bIK TEOpUH TpadoB;
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— HCIOJB30BAHUC TCOPHUUN HUCLCII AJId TIOCTPOCHUA aJITOPUTMOB H_II/I(prBaHI/ISI C OTKPBITBIM
KIIFOYOM U U APYIUX NPUKIAAHBIX 3a1a4 TCOPUH aJITOPUTMOB.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs

Komnerennuu, ¢opmupyeMble B pe3ylbTaTe OCBOCHHUS IUCIHHILIMHBI (MOIYJS) IpH
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yYAIOIITIXCS:

Komnerenuus Conep:xaHue KOMIeTeHITHH Nuauxkarop IlepeyeHb MJIAHUPYEMBIX
KOMIIETeHIN U pe3yJbTaTOB 00y4YeHHs 10
AUCHHIJINHE (MOYyJIe)
OIIK-1. Crioco0eH KOHCYJILTUPOBATh U OIIK-1.1. 3HaeT OCHOBHBIE KOHIICIIINU U
HCIIOJTB30BaTh TEOpUH B 00JIaCTH
(dbyHIaMeHTaTbHBIC 3HAHUS B MaTeMaTHYEeCKOTO aHAIN3a U
001acTH MaTeMaTHYECKOTO CMEXHBIX JUCIHIUINH, METOJIbI U
aHaN3a, KOMIUIEKCHOTO H MTOIXOJIBI, ICTIONIb3YEMBIC B
(YHKIIMOHAIEHOTO aHaJH3a Pa3IMYHBIX 00JIACTSIX
anreOpbl, aHATUTUIECKOM MaTEeMaTHKH
reoMeTpud, mupHepeHInaATbHON OIIK-1.2. YMeeT npuMeHsITh
TEOMETPHH U TOTIOJIOTHH, MaTEeMaTHYECKUE METOBI IS
I QepeHInaTBHBIX yPaBHEHUH, pelnIeHus mpoQecCHOHATEHBIX
JIUCKPETHON MaTeMaTUKH U 3a7a4
MaTeMaTHYECKOH JIOTUKH, TEOPUH OIIK-1.3. MMeeT npakTH4ECKUH OIBIT
BEPOSITHOCTEN, MATEMaTUUECKOM pa3paboTKHU U pean3alus
CTaTHCTUKH U CITy4aliHBIX MaTEeMaTHYECKUX MOJICIICH B
MIPOIIECCOB, YACICHHBIX METOOB, npoheCcCHOHATBHON
TEOPETHIECKOI MEXaHHUKH B JIeSITeTIbHOCTH
npoheCcCUOHATBHON
JeSITeTbHOCTH
IK-1. CriocobeH popmynnpoBath IK-1.1. Ob6nanaet 6a30BbBIMH 3HAHUSIMH,
3a/1a4¥l ¢ MaTeMaTHIECKON MOJTy4YeHHBIMHU B 00JIaCTH
TOYHOCTHIO, 000CHOBEIBATH MaTeMaTHYECKUX HayK,
YTBEPXKICHUS CTPOTO U MPOrPaMMHUPOBAHUS U
aHAJIM3UPOBATH MTOTyYEHHBIE MH(GOPMAITMOHHBIX TEXHOJOTHI
pe3yabTaThl B 00J1aCTH IIK-1.2. VYMeeT HaxOauTh,
MaTEMaTHKH U KOMIIbIOTEPHBIX (hopMyJIUPOBATh U PeIIaTh
HayK CTaH/apTHEIE 3a/1a4H B
cOoOCTBEHHOI HAyYHO-
HCCIIEA0BATEIBCKON
JICATSIIbHOCTY B MAaTEMAaTHKE U
nH(POpMATHKE
I1K-1.3. HmeeT onbIT paboOTHI ¢ 3aauaMu
B 00J1acTH MaTEMaTHUKH U
KOMITBIOTEPHBIX HAayK, BKITFOYAs
MPUMEHEHUE MaTEMaTHIECKUX
METOJIOB JIJIsl pELICHUS
MPaKTHYECKUX 33134
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
I HaumenoBanue Ounas ¢hopma TKY
pa3aeia TMCHUIITAHBI KonTakTHas padora (Texymui
(MoayJin) Jexkmun | CeMHuHapBI Kontpoun CamocTrosiTen KOHTPOJTL
(MpaKTHYECK bHast padora yCIeBaeMoCTH)
ue 3aHATHS)
1 MaremaTtnueckast 4 4 12 JlomamHee 3aganue
JIOTHKA
2 MeToabI JOKA3aTEILCTB 4 4 12 Jomarmnee 3aganue
3 KomOunnaToprka 4 4 12 Jlomarraee 3amaHme
KonTponbHas
pabota
4 Teopus nuadopmanyu 4 4 12 JlomarHee 3agaHue
KontponbsHas
paboTa
5 Teopust rpados 4 4 12 JloMarHee 3ajiaHue
6 Teopwust uucen 5 5 13 KonTpons
TEOPETUIECKOTO
MaTepHaia
7 JlonoTHUTEIbHBIE TEMBI 5 5 13 Jomaninee 3aganue
MIPOJIBUHYTOTO YPOBHS
IK3amen 6
Hmozo: 30 30 6 86
Obvem oucyunaunovt (Mooyns) 152
(6 ax. u.)
Obvem Ooucyunaunvt (MoOoyns) 4
(6 3au. ed.)
4. CopaepxxaHue TUCHUILITHHBI (MOTYJIs1)
Neni/m HaumenoBanue paziesa Conep:xaHue TUCHUILIMHBI (MOLYJIs1) IO TeMaM
AUCHUNJINHBI (MOYJIs1)
1 Maremarnueckas JIOTHKa Bynesa noruxka. Jloruka nepsoro mopsiika. MHOXecTBa U
0TOOpaKEeHHS
2 MeTo/ibl IOKa3aTeNbCTB JokazarenscTBo OT npoTuBHOTO. OrnieHka + npumep. Muaykuus
3 Kombuuaropnka IIpaBuna ciioxeHUs: 1 yMHOKEHHMsI. Pazmerienus u nepecTaHOBKU.
Coueranus 0e3 noropenuii. CouyeTaHusi ¢ HOBTOPEHUSIMH
4 Teopus nuQopmanun KomnuectBo nadopmarmu. [TpunoxeHus K pelieHno 3a1ad
5 Teopus rpados IToncuer creneneit BepuinH U pedep. CBA3HOCTH rpad)oB U 1EPEBbA.
OpuentupoBaHHble rpadbl. DiepoBbl rpadsl
6 Teopus uucen Hemnmocts n octatku. CpaBHEHHE 110 MOAYJI0. Pa3noxxenne Ha
pOCTble MHOKHTENU. Anroput™m EBknnna
7 JlonoTHNUTENBHBIE TEMBI PexyppenTsl. ['amunbronoBsl rpadsl. Jlemma Xomna. Manast teopema

IIPOJIBUHYTOT'O YPOBHSI

®Depwma. [lokazaTenu o MOIYIIO
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

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

Kaxaplii cTyqeHT B Te4eHHE BCEro Inepuoja OOydYeHHs MOJydaeT WHAWBUAYATbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000i TOUKH, TlIe eCTh MOJAKIIoUeHHe K ceTd 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.

OcHosnas numepamypa:

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

2. CkopyOckuii, B. 1. Maremarnyeckas JIOoruka : y4eOHUK ¥ IPAKTUKYM Ui By30B / B. 1.
CxkopyOckuii, B. 1. [Tomnsixos, A. I'. 3p1koB. — Mocksa : M3garensctBo FOpaiit, 2025. — 211 c.
— (Bpiciiee oOpaszoBanme). — ISBN 978-5-534-01114-2. — TekcT : 3NE€KTPOHHBIA //
Oo6pasoBarenbHas wiathopma KOpaiir [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.

Jonoanumenvnas numepamypa:
1. I'paxem P., Knyt /1., [Tatamnuk O. KonkperHast MaTemaTuka. MaTeMaTu4eckre OCHOBBI
uHpopmatuku. — M. : Bunssamc, 2009. — 784 c.

6. MartepuajibHO-TeXHHYECKOE o0ecrevyeHne

VYHUBEpCUTET pacmojaraeT MaTepUalbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JEHCTBYIOIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U 0OecreunBarolell MpoBeIeHNEe BCeX
BUJOB JUCUUIUIMHAPDHOW W MEXINCUUIUIMHAPHONW ITOATOTOBKH, IPAKTHUYECKOM M HAY4HO-
HCCJIEIOBATENBCKON paboT 00yyaromuxcsl, IPe1yCMOTPEHHBIX YU€OHBIM IJIAHOM.

[TomMerienust, KOTOpPbIE MPEICTABIISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKIMOHHOTO THMA, 3aHATHM CEeMUHApCKOro (MPakTUYEeCKOro) THIA, TPYIINOBBIX U
WHAVBUAYAJIbHBIX KOHCYJIbTALMN, TEKYIIIETO KOHTPOJISI U IPOMEKYTOUHOM aTTECTAllNH, a TaKkKe
MOMEILEHUS JUIsl CAMOCTOSITENIbHOM paOOThl M MOMELIEHUS Ui XpaHEHUs U TPOPUITaAKTHUECKOTO
oOciy>)xuBaHus yueOHOro obopynoBanus. IlomeneHns: yKOMIUIEKTOBAHbI CIIEIUATN3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAMHU OOYy4YEHUs, CIYyXallUMU JJIsl MpeACcTaBlIeHusl y4eOHOoM
uHpopManuu OOJIBIION ayTUTOPUH.

N3ydeHne qUCUMIUIMHBL (MOYyJIsl) 00ecrieunBaeTcs B yUeOHBIX ayAUTOPHSIX, OCHALICHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMIIBIOTEPHOM TEXHUKOW;

— CIEeUMaTU3UPOBAHHBIM 000PYI0BaHUEM, BKIIIOUasl JJEMOHCTPALIMOHHOE 000pyI0BaHUE.

[TomemeHus U1 CAMOCTOSATEIBHOM paOOTHI 00YJAIOIINXCSI, B TOM YHCIIE IPUCTIOCOOTICHHBIS
JUIl UCIOJb30BAHUS WHBAIUAAMU M JIUIAMH C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 310POBBS,
OCHAILICHBI KOMIIBIOTEPHOM TEXHUKOW C BO3MOYKHOCTBIO MOJKIIOYEHHUs K ceTu «VIHTepHEeT» U
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obecrieueHreM JOCTyna K B JJIGKTPOHHYIO HWH(OPMAIMOHHO-00pa30BaTEIbHYIO Cpeay
YHuBepcurera.

OOyyaromMmMcst MPeNOCTaBIAETCS JOCTYN (B TOM 4YHCIE YJAlICHHBIN) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YyHClie AJNEKTPOHHBIM OHOTMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Mpo(eCcCHOHAIbHBIM 0a3zaM
JAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumeHnoBaHue mopraJjia Ccblika
(u3naHus, Kypca, 10KyMEHTAa)
1. | Hayunas snextponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OonbnmoTeka
2. Basa nanaeix mg 1 T-cnenuanuctos https://habr.com
3. | baza mannbix ScienceDirect https://www.sciencedirect.com
4. | OdunmansHbli calT MUHHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/

BEICIIETO 0Opa3oBanus Poccuiickoit deneparuu

5. | ®enepanbhsiii moprai «Poccuiickoe oopazoBanue” | https://www.edu.ru/

6. | Muadopmanmonnas cucrema "Exaunoe okHo noctymna | http://window.edu.ru/
K 00pa3oBaTenbHBIM pecypcam”

7. | Enunas xomekims nudpoBsix obpasoBatenbubix | http://school-collection.edu.ru/
pecypcoB

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

[lepeuens WHGOPMAIMOHHBIX TEXHOJIOTUH, WCIOJIB3YEMbIX IPH  OCYHIECTBICHUU
00pa30BaTeILHOrO IMpoliecca 110 JUCHUILIMHE (MOYJe), B TOM YUCIIE KOMIUIEKT JIMLEH3UOHHOTO
IPOrpaMMHOr0  OOecreyeHusl, COBPEMEHHble MpodeccuoHalbHble 0a3bl  JaHHBIX U
UH(POPMAaLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaunmenoBanue 1O IIpousBoacTBO JluneH3nonHoe / cBOOOIHO
pacnpocTpaHsieMoe

OnepanoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapy6exmnoe | nuuensnonHoe
bpaysepsbl:
SAunexc.Bpaysep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsieMoe
Google Chrome 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Od¢ucHble NpUIOKEHHUS:
Microsoft Imagine (Visio, OneNote) 3apy0exHoe JIUIEH3HOHHOE
TeXstudio 3apy0exHoe cBOOOJTHO PACIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apyOexHoe CBOOOHO pacIpoCTpaHsIeMOe
IIporpammHoe o6ecniedeHne 115 IVIAHMPOBAHNUS M Y4eTa BPeMEHH:
Toggle app | 3apyOexHOe | cBOOOJTHO pacpOCTpaHsIeMOe
CucreMbl ynpaBJjieHHsI TPOEKTAMM:
Microsoft Imagine (Project) | sapyGexHoe | muuensnonnoe
Cucrtembl ynpapjeHHus1 0a3aMHi JaHHBIX:
Microsoft Imagine (SQL Server) | sapy6exnoe | nuuensuonnoe
Cucrtembl pesepBHOro konuposanus (backup):
Acronis Backup Advanced for HyperV | 3apy6exHoe | nnnensuonHOE
CnpaBoYHO-IIPAaBOBBIE CHCTEMBI:
Koncynprantllimtoc: cipaBoyHO-TIpaBOBast OTEUECTBEHHOE JMLEH3UOHHOE
cucTeMa
CpeacTBa aHTHBHPYCHO# 3aLIUTHI:
Kaspersky Endpoint Security mst 6usneca OTEYECTBEHHOE JIMIIEH3HOHHOE
Cranmapthbliit Russian Edition

Cpensl pa3padoTKm:
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Visual Studio Code 3apyOekHOE CBOOOHO pacIpoCTpaHsIeMOe
Bash (Unix shell) 3apy0eIKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
Anaconda 3apy0OeKHOE CBOOOJTHO pacIpocTpaHsIeMoe
Robotic Operating System 3apy0exHOe cBOOO/THO PACTIPOCTPAHSIEMOE
CopelliaSim 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exHoe cBOOOJTHO PACTIPOCTPAHSIEMOE
IlakeThl NPOrpaMMHBIX CPEICTB M OMOJIHOTEK:

AutoPsy 3apy0OeKHOE CBOOOJTHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apyOexKHOE CBOOOIHO pacIpoCTpaHsIeMOe
Cucrtembl ynpapieHusi 0néanorpaguyeckoii HHpopManueii:

Zotero | 3apyOexxHOe | CBOOOJTHO pacIpocTpaHsIeMoe
CepBuCHI H CJTYKOBI:

Bind 3apy0exKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
Docker 3apyOexKHOE CBOOOIHO pacIpOCTpaHsIEeMOe

7. MeToauuyecKHe 1 OlleHOYHbIE MaTepHaJbl

MeToauyeckne yKa3zaHusi AJsi O0yYalONIUXCSI MO OCBOEHHI0 JHCHMILIHHBI
(MoxyJin)

B npouecce nzyuenust nucuuiuinebl (Monyisi) «/luckpernas maremaruka. [IpoaBuHyThIN
Kypc» B PaMKax TEKYILIEro KOHTPOJIsI yCIIEBAEMOCTH UCIIOJIb3YIOTCS TaKUe BU/Ibl yUeOHOH paboThI,
KaK JICKIUs, MPAKTUYECKHE 3aHATHUS, KOHTPOJIbHBIE PaOOTHl M JOMAIIHUE 33JaHusl, KOHTPOJIb
TEOPETUYECKUX 3HAHUM, a TAKXKe Pa3IMUHbIe BUJbl CAMOCTOSTENbHON PabOThl 00yYaIOLIUXCS MO
3aJaHUI0 TIPENoaBaTessi, HalpaBIeHHbIE HA Pa3BUTHE HABBIKOB NMPO(ECCHOHATBHOMN JIEKCHUKH,
3aKperieHHe MPaKTUYECKUX MPOo(ecCHOHANBHBIX KOMIIETCHIIUH), TOOLIPEHNE HHUIIUATHB.

Jlexyus — cHUCTEMAaTHYeCKOe, TOCIENOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHUE
npenoaaBareneM y4eOHOro MaTepuana, Kak MpaBuio, TEOPETUUECKOTO XapaKTepa.

B mpomecce neknuii peKOMEHIyeTCS BECTH KOHCIIGKT JISKIMHA: KPaTKO W CXEMaTUIHO
¢dbuKcUpoBaTh OCHOBHBIC HJIEH, BBIBOJBI M OOOOIICHMS JEKIMH, BBIIETSITh Ba)KHBIE MBICIH,
KITIOYEBBIC CJIOBAa M TEPMHHBI. HEoOXOIMMO OTMETHTHh BOMPOCHI WM MaTepUANbI, KOTOPHIC
BBI3BIBAIOT 3aTPYAHEHHUS, U TIOMBITAThCSI HAUTH OTBETHI B PEKOMEHJA0BaHHOM nuTeparype. Eciu
pa3o0parbcsi B Marepuaie He yJaercs, cieayeT chopMyaupoBaTh BOIMPOC W 3a1aTh €ro
MPernoAaBaTeNo Ha KOHCYJIbTAUU UM BO BPEMsI CEMUHAPCKOTO (TPAKTHYECKOT0) 3aHATHSI.

Koumponb meopemuueckux 3nanuii — YCTHBIE OTBETBl Ha BOIPOCHI, CIIMCOK KOTOPBIX
M3BECTEH CTYJICHTY 3apaHee,

B nporiecce moAroToBKM CTYAEHTY HEOOXOAMMO MPOaHATU3UPOBATh YIEOHBIC MaTepUaIbI,
O03HAKOMUBIIKCH C JICKIMSIMH, YIeOHUKAMH H JOMOJHUTEILHBIMH UCTOYHHKAMHU, aKIEHTHUPYS
BHUMaHHE Ha KIIOYEBBIX TeMaX. PEKOMEHIyeTcsl c03/1aTh CTPYKTYPHUPOBAHHBIE KOHCIICKTHI,
BBIJICTISISE OCHOBHBIC UJICH, TEPMHUHBI U (JOPMYIIBL.

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

[Ipu pabore Haj MAOMANIHMMH 33JaHUSMHU BaKHO BHUMATEIBHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKAaMHU BBITIOTHEHUs. PekoMenmyeTcsi pa30uBaTh 3aaHusl Ha ATaIlbl, YTOOBI
n30exarh MEperpy3kd W Iydllle yCBOUTh Marepual. Vcrmonb3oBaTh pa3ivuHble UCTOYHUKHU
nH(popMaIuu, BKIIIOYasi Y4eOHUKU U OHJIAMH-PECYPCHI, IJIs1 00Jiee TIIyOOKOTO TTOHUMAaHUS TEMBI.

Konumponvnaa paboma — nucbMenHas pabota ¢ HaOOpOM 3a/1a4, KOTOPbIE HY>)KHO PELIUTh 32
OTpaHUYEHHOE BpEMSI.

[lenb KOHTPOJIBHOM PabOTHI - MOMYYUThH CIIEUAIBHBIC 3HAHUS 110 OJHON WM HECKOJIBKHM
TeMaM JUCUHUIUIMHBI (MOAYJIS) U MPOJEMOHCTPUPOBATH HABBIKM UX MPAKTUYECKOTO MPUMEHEHHUS.
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Camocmosmenvnaa paboma — paboTa CTYyIEHTOB, HAIpaBICHHAas Ha YIIYOJEHHOE
W3YYEHHUE OTJENIbHBIX TEM U BOIIPOCOB YUEOHON AUCHMILIUHBI (MOTYJIS).

B npouecce camoctosTenbsHON paboThI CTYAECHTHI B3aUMOJEHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepuaiamMy PU MUHUMAJIBHOM yYacTHM MpenojaBatess. 3a1auu CTyJeHTa BKIOYaoT padoTy
C KOHCHEKTaMH JIeKIUui (00paboTKa TeKcTa), MIOBTOPHOE U3ydeHHE YUeOHBIX MATEPHUAIOB IIAHOB
U TE3MCOB OTBETOB, U3YUYEHHUE JIOMOJHUTEIBHBIX TEM, BHIIIOJHEHNUE YU€OHO-NCCIIEA0BATEIBCKUX
3aJlaHUl U JIpyroe.

Cucrema OLCHUBAHUSA PE3YyJbTATOB Oﬁy'leHl/lﬂ o JTUCHUIIJIMHE (MO)Iy.]'IlO)

Kpurepun noJiyyenusi ypoBHsI M OlleHUBAHHUS C(POPMUPOBAHHOCTH KOMIIETEHIUIA 110
aucuumianne (moayJe) «JAunckpernas maremaruka. [IpoaBuHyTHI Kype»

OueHuBanue ypoBHSA Yy4€OHBIX JOCTIXKEHUH, OOyYaroOMMXCs MO TUCIHUIUIMHE (MOIYIIO),
OCYIIECTBIISIETCS B BUJIC TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTALIUH.

[IpomexyTouHasi aTTrecTalusi MO AUCLHUIUIMHE (MOIYJIO) OCYILIECTBIsieTcs B Qopme
9K3aMeHa, TIPU 3TOM TIPOBOJIUTCS OLIEHKA KOMITETEHITHH, C(HOPMHUPOBAHHBIX 10 TUCITUTUIHHE.

s OleHWBAaHUS TEKYIIETO KOHTPOJIS YCIEBAEMOCTH W IMPOMEKYTOYHOH aTTeCTaIlUH
UCIIONIBE3YETCS JIeCATUOAIUTbHAS IIIKaJla OLEHWBAHUsS, KOTOpas COOTHOCUTCS C TPaIUIIMOHHON
nATUOATUIPHON HIKAJION CIIETYIOIIMM 00pa3oM:

[ecatudamnbuas IlarudanasHas O01mas xapakTepUCTHKA pPe3yJIbTaTa 00y4eHusl Mo
OLlEHKA OLIEHKAa JMCUHMILIMHE (MOLYJIIO)
10 OT1iInyHO CTyIeHT MOJHOCTHIO BIAJCET 3HAHUSMU, H3JIOKEHHBIMHU B
9 OTIUYHO pabodeii mporpamme, U TITyOOKO OCMBICISIET AUCHUIUTHHY. OH
8 OTIMYHO CaMOCTOSITEIIBHO U JIOTHYECKH HOCJICAOBATEIbHO OTBEYACT Ha

BCE BOIPOCHI, aKIICHTUPYs] BHUMAaHUE HAa HanOoJiee BaXKHOM.
YMeeT aHanM3UpoOBaTh, CPAaBHHUBATH, KIacCH(HUIIMPOBATH,
0000maTh, KOHKPETH3WPOBAaTh M  CHCTEMATH3HPOBATH
W3yUYECHHBIM MaTepuai, BbIAENSAS KIIOYEBBIE MOMEHTHl U
yCTaHaBIMBasi [PUYMHHO-CIEICTBEHHbIE CBSI3U. YeTKo
dhopmyupyet OTBETHI, YBEPEHHO HUHTEPIPETUPYET
pe3yiabTaThl aHAIU30B U JPYTUX HCCICHOBaHUM, a TaKxke
pemaeT cioxkHble 3amadd. CTyAEHT XOpOIIO 3HAKOM C
METOJIaMH UCCIICIOBAHMSI, HEOOXOIUMBIMHU JIJIsl IPAKTHYECKON
JEATEIIBHOCTU, U YMEET CBS3BIBATH TEOPETUYECKUE ACHEKTHI
JTUCITUTIINHBI (MOIYIISI) ¢ IPAKTHICCKUMU 3a1adaMHu.

Xoporo CrynenT obnamgaer 3HAHUSAMU MPEAMETa TOYTH B TOJTHOM

6 Xopomio o0BemMe paboyeii MporpaMMbl U CAMOCTOSTEIBHO, JIOTHYECKH
MTOCIIEZIOBATEIEHO ¥ BCECTOPOHHE OTBEYAET HA BCE BOIPOCHI,
AKIICHTUPYS BHUMaHHE Ha HaMOOJiee 3HAYMMBIX MOMEHTaXx.
OH yMeeT aHAIM3UPOBATh, CPABHUBATH, KIIACCUDHUITUPOBATH,
000011aTh, KOHKPETH3UPOBATh W  CHCTEMAaTH3MPOBATH
W3YYCHHBI MaTepUal, BBIJENSS €ro KIFYEBbIC aCIEKThI U
yCTaHABIMBAs MIPUYUHHO-CJIC/ICTBCHHBIC CBSI3H.
®dopMyIMpyeT CBOM OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yNbTaThl aHANHM30B M JPYTHX HUCCIEAOBAaHUH, a TaKKe
pelaeT CIIOKHBIE CUTYaAIlMOHHbIE 3a7adi. CTYJCHT XOPOIIIOo
3HaKOM C METOJIaMH WCCIICJOBAHUS, HEOOXOIUMBIMH JUIS
MPAKTHYECKON  JEATENBHOCTH, W  yMEET  CBS3BIBATh
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JlecaTuboaibHan) IlaTudanabHas OO0uas xapakTepucTHKa pe3yJabTaTa 00ydeHus Mo
OLICHKA OLICHKA JucHMIInHe (MOIYJII0)
TEOPETHYECKUE AaCHEeKThl TpeaMeTa ¢ MPaKTHYSCKUMU
3a7a4aMu.
5 YnosnerBoputensHo | CTyneHT oOiagaer 0a30BBIMH 3HAHHAMH 10 AWCIUTUIMHE
4 YV 10BIETBOPHTENBHO | (MOJIYIIE), HO HCIIBITHIBAET TPYAHOCTH IIPH CAMOCTOSTENbHBIX
OTBETax M HWCIIONB3YeT HETOYHbIe (OPMYIHPOBKH. B Xxoze
OTBETOB OH JOIyCKaeT OMIMOKH, Kacaroliuecs CyTH
BonpocoB. CTyneHT CHocOOCH pemiath TOJNBKO CaMble
MIPOCTHIE 3aJaud W BJIAACET JINITh MUHHUMAIBHBIM HaOOpOM
METOOB MCCIICIOBAHUS.
3 He coan CTyneHT He OBJIajieN 0053aTeIbHBIM MUHIUMYMOM 3HAHHIA 110
He cnan MpeIMeTy W HE MOMKET OTBETUTh Ha BOIPOCHI, NTa)Xe €CIH
1 He cran npernojaBareiab  3a7aeT  JOMOJIHUTEIIbHBIC  HABOSIIUC
BOIIPOCHI.

Jucnumanza (Moayins) «JluckperHas mateMaTuka. [[poBUHYTBIN KypC) OLCHUBACTCS
CJIEYIOIIKUM 00pa3oMm:

AKTHBHOCTb Bec |KoauuecTBO Onucanue

Jomamaue 3amxanus| 25% 13 Habop 3amau no remam Henenu

Kontposnbnbie 20% 2 [Tucemennas pabota ¢ HAOOpPOM 3aja4, KOTOPbIE

paboThI 10 HY>KHO PEIINTh 32 OTPAaHUYECHHOE BpeMs

PELICHHIO 33124

KoHTposb 15% 1 OTBeTHI Ha BOMPOCHI, CITUCOK KOTOPBIX U3BECTCH

TEOPETUIECKOTO CTYACHTY 3apaHee

MaTepuaia

DK3aMeH 40% 1 [TucemenHas paboTa ¢ HAOOPOM 3a7a4, KOTOPHIS
HY)KHO PENIUTH 32 OTPAaHUYCHHOE BpEMsi, BO3MOXKEH
JOTIOTHUTETHBINA YCTHBIHN 9K3aMeH

®opmyJa pacuyéra HUTOroBOM OLEHKH 0O aucuMiuinHe (moayJte) «/uckpernas

matematuka. [IpogBHHYTBIH Kype»:

«0,25% cpennee 3a momarHue 3amanus + 0,2 X cpenHee

3a KOHTpOJIbHBIE paboTh! + 0,15 X KOHTPOJIb TEeOpeTHUecKUX 3HaHui + 0,4 X 5K3aMeH».

Texkymmii KOHTPOJIb yCIIeBAeMOCTH 00y4AIOLIUXCH M0 TUCHUILINHE (MOYyJIe)

IIpumepHbIe 3a1aHUA 111 KOHTPOJISI TEOPeTHYECKUX 3HAHUMI

Omnpenenenus 1 GopMyJHMPOBKH TeopeM. 3a 3Ty YacTh BbI IoJIy4aere 10 4 0a/i10B.

* byneBbl onepanuu: OTpUllaHUe, KOHBIOHKIUS, TU3bIOHKIIUS, UMITTUKAIUS,
HKBUBAJIEHTHOCTb, UCKITFOUAIOLLEE «UITHY.

* TaOuIbl HICTUHHOCTHU OYJIEBBIX ONEPALIUM.

» Jlornueckue 3aKOHBI: 3aKOH UCKIFOUEHHOTO TPETHETO, 3aKOH JIBOMHOTO OTPULIAHUS,
3aKOHBI JIe MopraHa, 3ak0oH HEMPOTUBOPEUNBOCTH, 3aKOH KOHTPAIIO3HIINH.

» OnpenieneHne UMIUIMKALUKU Yepe3 APYrue JOTHYECKUE ONEPaLuH.

* [Ipegukar. [lapameTpsl mpeaukara.

* MHOK€CTBO UCTUHHOCTH BBICKA3bIBAaHUSI.

e PaBHOCHMJILHOCTD BBICKA3bIBAaHUH.

° CHG,Z[CTBI/IG BbICKAa3bIBaAHHA.
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* KBanTopsl.

* MHOeCTBO OTpe/ieiCHUs TIepeMEeHHOM mpeaukara. 3amucu X €S : A(X), X €S : A(X)
KaK COKpAIlCHHUS.

* Jlornueckue 3aKOHBI 17151 yTBEPKACHUN ¢ KBAHTOpAaMU: 3aKOHBI JiIe MopraHa, BBIHECEHUE
KBaHTOPOB 32 CKOOKH, IEPECTAHOBKA KBAHTOPOB.

e [Ipunmun dupuxie.

» @opMaibHAs 3alMCh YTBEPKACHUS «N — HAMMEHbILIEE YNUCIIO, AJI1 KOTOPOrO BBIITOJIHEHO
P(X)».

» O0beMHEHNE, IEPECEUEHUE, PA3HOCTh, CHMMETPUYECKAsl PA3HOCTh MHOKECTB.

* YropsinoueHHas napa. JlekapToBo nIpou3BeJEHUE MHOXKECTB.

* bunapHoe oTHOLIEHNE.

» Oynknus (GopmanbHOE onpeaesieHne). ApryMeHThl ¥ 3HaYeHUS () YHKIIHH.

* O0pa3 u mpoobdpa3 MHOKECTBA sl () YHKITUH.

» Komnozurus GpyHKumii.

* Unbekuus. [IpuMepsl MHBEKIIUU U HE HHBEKIUH.

* Cropbekuus. [IpumMeps! CIOpbEeKIIUN U HE CEOPBEKIIUU.

* bueknus.

e [IpuHIMIT MaTeMaTHYECKON MHAYKIUH (popMalibHas 3aIUCh).

* [IpuHIIMI TOJTHON MaTeMaTHYecKor MHAYKIUHU (hopMaibHasI 3aITUCh).

* Meroa HauMeHbUIEro KOHTpHpuMepa. [IpuHIuI HauMeHbIIero yucia.

» KomOuHaropuka: npaBusio CyMMBI.

» KomOuHaropuka: npaBusio Mpou3BeIeHuUs.

* Pasmemenus 6e3 moBTopeHuit: onpeaencHue u Gopmyiia.

* [lepectanoBKU O€3 MOBTOPEHMIA: onpeeseHrue u popmyna.

* [lepecTaHOBKY C TOBTOPEHUSMHU: OIIPEEICHNUE U PopMyJIa.

» Coueranus: omnpezesieHue u popmyina.

* bunom Herotona.

* [TormHOMMaNbHAsS hopmya.

* Tpeyronbuuk Ilackais.

*@opMyiia AJis KOJIMYECTBA EPECTAHOBOK C IOBTOPEHUSIMH.

» @opmyna 17l KOJIMYECTBA COYETAHUIN C IIOBTOPEHUSMH.

* Teopema o cummeTpuu TpeyroybHuka [lackans.

* Teopema 0 cymme IByX OMHOMHAIBHBIX KO3 PUIIMEHTOB.

* Teopema 0 cyMMe Bcex OMHOMHAIIBHBIX KOA(P(GUIIMEHTOB U3 OJHON CTPOKHU TPEYroJIbHUKA
ITackans.

* Teopema 0 3HaKONIEPEMEHHON cCyMMe OMHOMHUAJIbHBIX KOA((UIIMEHTOB U3 OAHON CTPOKU
TpeyroibHuka Ilackans.

» CeépTka Bangepmonna.

* SIBHas ¢popmyna ans uncen Karanana.

* AITOpUTM pEeLIEHUS] peKYPPEHTHBIX YpaBHEHHI ONpeIeIEHHOTO BUA.

* Yucna dubonauun. @opmyna bune.

* 'pad. Bepuunsl u pédpa. Coceanrie (CMEXHbIE) BEPIIMHBI.

* [lononuenue rpada. [onnsiii rpag. Ilycroii rpad.

* [Toarpad rpada.

* 3omopdHbIe rpadsl.

* Crenens BepmmHbl. M301upoBanHas BepiinHa. Bucsyas BepmmHa.

+ JleMMa 0 CBsI3U cTeNeHel BEpUIMH U KoJIuuecTBa pédep rpada.

* Jlemma 0 pyKOIoOKaTHsX.

* Perynsipuslii rpag.

* Mapmipyrt. [Tyts. [Ipoctoii myTs. Jlnmuna mytu B rpade.

* [uxn. [pocroit nuki. AnuHa nukia B rpage.

* JIsynonwublil rpad. [TonHbIN 1BYH0IBHBIN Tpad.
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* Kpurepuii neynonsHoCTH Tpada.
* OpueHTHpPOBaHHBIN Tpad.
* JleMMa 0 pyKOIOKaTHX AJI1 OPUEHTUPOBAHHOTO rpada.

Joxka3zarenbcrBa. Bol mo:xkete CAMU BBIBPATD Tpu Bonpoca M3 3TOro cnucka u
paccka3aTh J10Ka3aTeJIbCTBO NPUHUMAKOIEMY. BbIOpaHHbIe BOPOCHI 10JI2KHBI ObITH U3
Pa3HBIX He/lesb. 3a 3Ty YacTh BbI OJIy4yaeTe 10 6 0anoB (1o 2 6auia 3a KaxKIbIi BONPOC).

* YTBEp)KJICHHE O TOM, YTO CYLIECTBYET CKOJIBKO YTOAHO MOAPSA UAYIIHUX COCTaBHBIX
qrces

* Jloka3aTesbCTBO OECKOHEUHOCTH MHOKECTBA IMPOCTHIX YUCEI

* JlokazarenbCcTBO I/IppaL[I/IOHaJILHOCTI/I\/ 2

+ JlokazaTenbcTBO NpUHIMNIA J{upuxie B o011eM Bujie

* B 11000M MHOKECTBE JI10/IeH HAaAYTCS IBOE, Y KOTOPBIX OJMHAKOBOE YHUCIIO IpYy3el
CpeaM 3TOr0 MHOXKECTBA

* HaxoxeHue konuuecTBa crnoco00B COCTaBUTh XOPOBOA U3 N JIroei

* HaxoxneHue KoauyecTBa cnoco00B COCTaBUTh OXKepelibe U3 N Pa3InuyHbIX OyCHH

» @opmyna sl KOJIMYECTBA COYETaHUN

» @opmyia 17151 KOJIMUYECTBA [IEPECTAHOBOK C TOBTOPEHUSIMU

* bunom Herotona

» @opmyiia 17151 KOJIMYECTBA COYETAaHUH C TOBTOPEHUSIMU

* Haxoxk/ieHrne KOJIMYeCTBa CIIOCOOOB BBUIOKHUTH N CHHUX U K KpacHBIX MIApOB B PSJ TaK,
4TOOBI 1BA KPACHBIX 1Iapa HE OKAa3aJIUCh COCETHUMMU

* Teopema o cymme Bcex OMHOMHAIBHBIX KOA(P(GHUIIMEHTOB U3 OJJHON CTPOKH TPEYroJIbHHUKA
ITackans

* Teopema 0 3HAKOIIEPEMEHHON CyMMe OMHOMHUAIBHBIX KOO(P(PHUIMEHTOB U3 OAHON CTPOKH
TpeyroiapHuka Ilackans

* Ceéptka Bannepmonaa

* SIBHas ¢popmyna ans uyncen Karanana

* JItoOoe HaTypanbHOE 4MCIO, Oonbliee 7, MOKHO MPEACTaBUTh B BUJE CYMMBbI TPOEK U
ISATEPOK

* O60CHOBaHME ANTOPUTMA PELLIEHUS! PEKYPPEHTHBIX YpaBHEHUH OIpeieIEHHOIO BUa

* ®opmyna bune

* Teopema 0 B3aUMHO# MPOCTOTE coceqHUX uncen OudboHauyn

* Teopema o cymme nepBbix N uucen GuboHauyn

* Teopema 0 cymme KBaJIpaToB MEPBBIX N uncen OuboHauIn

» ®opmyina, BeIpaxaromas yncia GuboHayuu yepe3 OMHOMHUAIbHbIE KOI()(OUIIUEHTHI

* TouHast olleHKa /IS 3a/1a4u 00 yraJlbIBaHUU Yuciia OMHAPHBIMU BOIIPOCAMHU

 HmwxHsis otieHKa 11t 3a1auu o coptuposke (uepe3 O(nlogn))

* Tounast onieHka Ju1s 3a7]a4 O MOMCKE CaMOT'0 TSHKENOro 00BEKTa, €CIIM MOYKHO 33 OJIUH pa3
CpaBHUBATh JIBA 00BEKTA

* Tounas onieHka /71l 3a/1a4u O MOMCKE CaMOro TAKEIOro 00bEeKTa B HEaJalTUBHON MOJENN

* JleMMa 0 pyKOMOXaTHIX

* Kputepuit ABynonsHOCTH rpada

IIpoaBunyTelii ypoBenb. Bol moxkere CAMU BBIBPATD eme nBa yrBep kiaeHus: u3
3TOr0 CIMCKA U PAacCKa3aTh A0Ka3aTeJbCTBO NIPUHUMAaOIeMy. BoiIOpaHHbIe BOIIPOCHI
JAOJIKHBI ObITH U3 Pa3HbIX HeJe/Ib. 32 BEPHO PacCKa3aHHbIe 1Ba BONPOCa (A0MyCTHMBI
He3HaYuTe/lbHble OTPeXH B pacckase) Bbl MOJYYHTe 3a4eT KOJIJIOKBHYMA HA NPOJABMHYTOM
Kypce.

* 3a1aya 0 royryooriasblx OCTPOBUTSAHAX, €€ (OPMYITUPOBKA U pPElIEHUE

* B xnerkax Tabmuuer 99 x 99 paccraBieHsl MIIOCH 1 MUHYCHL. Eciii B KakoM-TO psity
(cTpoke wiaH cTo01Ie) MUHYCOB OOJIBIIIE, Y€M IIIIIOCOB, TO Pa3peIiacTcsl B 3TOM PsIy MOMEHSTh
BCE 3HaKW Ha MPOTHUBOIOJIOKHBIE. Toraa yepe3 HEKOTOPOE BpEMS U BO BCEX CTPOKAX, U BO BCEX
CTOJIOIAX TUTFOCOB OyAeT OOJbIIIe, YeM MHUHYCOB.
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* B Tponm4eckoM Jiecy 3aTepsSHHOTO OCTPOBa y KaKJI0M MapTHIIIKK €CTh HE 0ojiee Tpex
BparoB. Tora MapThIIIKK MOTYT Pa3JeIuThCS Ha JIBE CTal TaK, YTOOBI y KaXKO0M MAPTHIIIKH B €€
crae ObLJIO HE 0oJiee OJHOTO Bpara.

* YV mo00ro MHOTOTrpaHHUKA HAWyTCs JIBE TPAHU C OJJUHAKOBBIM YUCIIOM CTOPOH.

» Ha xoHrpecc codpanuchk yu€Hble, Cpeld KOTOPBIX €CTh ApYy3bs. OKa3aaoch, YTO KaKIbIC
JIBa U3 HHUX, UMEIONINE Ha KOHTPECCEe PaBHOE YMCIIO JPY3el, He MMEIT o0mux apyseit. Torma
HalaETCsl yUEHBIN, KOTOPBIM UMEET POBHO OJIHOTO Jpyra M3 YMCJIa YYaCTHUKOB KOHIpecca.

* Ha maxMaTHO# JOCKE paccTaBlieHO HECKOJIbKO (DUIIEeK. 3a OAMH XOJ OAHA W3 (hUIIEK
CIABUTAETCS Ha CBOOOJHOE cocenHee (MO BEPTUKAIW WM IO Topu3oHTanu) mose. Ilocne
HECKOJIBKUX XOJ/I0B OKa3aJIOCh, YTO Kax/as (UIIKa MOObIBaia Ha BCEX IMOJIIX POBHO IO OJHOMY
pa3y u BepHYJIach Ha UCXOJIHOE MMoJIe. Toraa Obl1 MOMEHT, KOT1a HU OJ1Ha U3 (UIIIEK HE CTOsIIa Ha
CBOEM MCXOJIHOM TIOJIE.

* Jlns moObIx oTHOmeHUH R1, R2 1 R3 BeIMOIHEHO BKITIOUCHHE

(Rt NR2) °R3 £ (R1°R3) N (Rz2° R3).

Bcerna iu BeimosHeHO 00paTHOE BKIIIOYEHUE?

* [TyctbR— oTHOIIEHHE MOpsAIKa (CTPOTOTO MIIK HECTPOTOTr0) Ha MHOKECTBEA, COCTOSIIIIEM
u3 N 35emMeHToB. Torga B MHOKeCTBE A €CTh XOTS Obl OJMH MUHHMMAaJIbHBIN 31eMeHT. CKOJIBKO
BCEr0 MUHHUMAJIBHBIX 2JIEMEHTOB MOXKET OBITh B MHOXKECTBE A?

* Ha mHoxecTBe A 3amaH Takod crporuil mopsiiok R, uro B HEM 10 MHHMMAaIbHBIX
DJIEMEHTOB M 5 MaKCHMAaJIbHBIX 3Je€MEHTOB. KakoBO MHUHHMAJILHO BO3MOXKHOE KOJIMYECTBO
3JIEMEHTOB B MHOecTBE A?

* JIroOass HETOXKIECTBEHHAs TIEPECTAHOBKA €MHCTBEHHBIM 00pa30M TMpEJICTaBHMa B BHJIC
MIPOM3BE/ICHUS HE3aBUCUMBIX ITUKIIOB.

» JloMHOXXEHHE JIFOOOW IMEPEeCTAaHOBKM HA TPAHCIIO3UIIMI0O MEHSET YETHOCTh HCXOIHOM
MEePECTaHOBKH.

» ®opMyTUPOBKA U JOKA3aTEIIBCTBO HEPA3PEIIMMOCTH 3a1a9u 00 UTpe B MSATHAIIKH

* JlokazaTenbCcTBO (POPMYJIbI BKIIFOUEHUH-UCKITIOYSHUN 111 N MHOXKECTB

* SIBHAsT popMmyra IS KOJIMYECTBA TIEPECTAHOBOK, B KOTOPHIX HU OJIMH 3JIEMEHT HE OCTACTCS
Ha CBOEMTMECTE

* SIBHast popmyna s uncen CTHPIMHTA BTOPOTO poJia

* Ha xneruaroit qocke 100 x 100 momoBuHa KJIeTOK Oembie, a MOJIOBUHA — 4YepHble. Tormaa
MOJKHO pa3pe3ath ee 10 TpaHuIaM KJIETOK Ha JIBE YacTH C PaBHBIM YHCIIOM YEPHBIX KIIETOK.

* Yucna ot 1 10 2N MOXKHO packpacuTh B JIBa 1IBETA TaK, YTOOBI HE HAILIOCH OJJHOIIBETHOMN
apu(METHUECKOM MTPOTPECCUU JITHHBI 2N.

IIpumepHbIe 3a1aHUSA 110 KOHTPOJbLHOM padoTe
KonTtpoJsbHnas padora Nel

KonTpoubnas padora Ne 1

IIpoomxuTENBHOCTE: 2 yaca

1. Henp3s umets npu cede 3yieKTpoHHBIE ycTpoiicTBa. Ecnu Hapymuie 310 TpeboBaHue,
paboTa OyneT aHHYJIHMpPOBaHA U €€ HEeNMb3s OY/IET Mepenucarh.

2. B ka:kjo0ii 3a1aue npuBeaAn 000CHOBaHHE 0TBETA, HHAYE OH He Oy/eT 3aCYUTAaH.

3. Ecnu cunraenib, 4YTO pelIeHUe 3a/1a4i HENPaBWIbHOE, 3a4epKHU €ro ¥ HalluiIi HoBoe. B
cilyuae, eclid B paboTe MPUBEIEHBI 1B Pa3HbIX OTBETA WJIM PEIIEHU, OLIEHUBAThCA OyIET TOJIBKO
nepBoe.

OreHka 3a KOHTPOJIBHYIO pabOTy CTaBUTCSA MO hopMmyIie:

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

1 6asn

IIpo kaxnoe u3 yrBepKACHUM ONPEeIId, UCTUHHO OHO UJIH JIOXKHO.

Ay eNFKeN((+k>10—n+k2>15);
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0) XERVWCR(IyERYESVIZERX+ZES).

3agaua 2.

2 dasna

Kakue n3 cnenyromux BbICKAa3bIBAHWNA PABHOCUIIBHBI BBICKA3BIBAHUIO «XOPOILIO CMEETCS
TOT, KTO CMEETCs MocIeAHUM»? B KaX10M IIyHKTE HY>KHO IIOSICHUTh OTBET.

a) Kto cmeercs nocietHuM, TOT CMEETCS] XOPOLIO.

0) Kto He cMmeeTcs nociaeiHUM, TOT HE CMEETCSl XOPOLIO.

B) K10 HE cmeeTcst XOpo1110, TOT HE CMEETCs IOCIETHUM.

r) KTo x0opo1io cmeeTcsi, TOT cMeeTcsl IOCIEIHUM.

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

e) Kaxxplii niam cMeercss XOpouIo, WK HE CMEETCS TOCIEAHHM.

) Kaxplil nim He cMeeTcst XOpOLIo, UM CMEeTCs OCIeIHUM

3) Il1oxo cMeeTcs TOT, KTO CMEETCsl He TIOCIIEHUM.

n) [110xo cmeeTcst TOT, KTO HE CMEETCsI ITOCIIEIHUM.

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

3amxaua 3.

2 dasna

B 20 siuukoB paznoxxuin 60 4€pHbIX U 60 OENbIX MapUKOB — MO0 6 MIAPUKOB B KAXKIIbIH.
Bans 3ameTui, 4To B KaKI0M U3 NEPBBIX 14 AMMKOB YEPHBIX MIAPUKOB OKA3aJIOCh OOJIbIIE, YEM
Oenbix. BepHo 11, 4TO cpenu mocieAHUX 6 SIIMKOB TOYHO HAMAETCS Takoil, B KOTOpOM Bce
mrapuku Oenpie?

3amaua 4.
2 daJi1a

JlomaTslii 3a00p MepeKpainBaroT B /1Ba [IBETA: CEPBI U UEPHBIN — TaKUM 00pa3oM, 4YTOObI
C KaXIOW cepoil TOCKOM psiioM o0s3aTenbHO ObuTa uyepHas. Kakoe Hambosbliee Yucio cephix
JIOCOK MOKET OBITh B 3200pe, €CIIM OH COCTOUT U3 62 10COK?

3anaua S.

2 danna

[Tycte MHOXecTBa A U B TakoBbl, uto cymectByeT ciopbekuus f : A — B Takas, 4ro
npoobpa3 1000ro OJHO3JIEMEHTHOrO MOAMHOXecTBa B OeckoHeueH. BepHo nu, 4yTto He
CyIlIeCTBYeT MHBEKINHN 13 A B B?

3amxaua 6.
2 daJi1a

10 manbunkoB u 10 1eBoYeK CTPOSAT XOpPOBOJ. B x0poBoAEe MadbUMKU U JEBOYKH JIOJKHBI
yepenoBatbcs. Ho cpenu neBovek ecTh 07Ha, T0 MMEeHHU Maiiia, KoTopasi He XOUeT CTOSTh PSAIOM
C OJIHUM W3 Malb4HKOB, KOToporo 30ByT Carmma. CKOJBKO CYIIECTBYET CHOCOOOB COCTaBUTH
xopoBoj u3 10 manpunkoB u 10 nqeBouek, uroOosr Maima He cTosiia psaom ¢ Careit?

3amaua 7.

2 Gamta

Haiinu uncno orobpaxennii f u3z maoxectna {1,2,3,4,5,6,7,8} B {a, b, c, d,e} Takux,
gro [f({a, b})| =4, a [f({1,2,3,4,5})|=5.

3amaua 8.

1,5 6ama

[lleperra HOBOOpaHIIEB CTOMT Tmepen crapmHoi. OH KOMaHAyeT «HaneBo». I[lo
HEOIBITHOCTH YaCTh COJIAAT MMOBOPAYMBACTCS HAJICBO, & YaCTh — HampaBo. [1ociie 3Toro Kaxmayro
CEKYH/Iy POMCXOAUT CIIEIYIONIEe: CONAAThl, OKa3aBIIHeCs IPYT K APYTY JTUIOM, TOHUMAIOT, YTO
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npousonuia omulOKa, W IOBOpayMBAIOTCS KpyroM. B crienyromiyio CcekyHAYy CHUTyalus
noBTOpsieTcs. JJokaXku, 4TO paHO WJIM MO3HO IIEPEHTa BCTAaHET HETOIBUKHO.

3anaua 9.

1,5 6ama

Ha xonrpecc codpanuce yaéHele, Cpei KOTOPBIX €CTh ApY3bsi. OKa3ai0Ch, YTO KaXK/IbIC 1Ba
U3 HUX, UMEIONINE Ha KOHTPEecce paBHOE YMCIIO JIpYy3ei, He UMEI0T 00Imux Apy3eil. Jlokaxu, 4ro
HaWJETCs y4EHBIN, KOTOPBIM UMEET POBHO OJHOIO APYra U3 YUCJIa Y4aCTHUKOB KOHIpecca.

3amaua 10.

1,5 6ama

Hanomuum, yTo OMHApHOE OTHOILICHHWE HA3bIBACTCS OTHOLICHHEM HECTPOrOoro MOpsiKa,
€ClIi OHO Pe(IEKCHUBHO, aHTUCUMMETPUYHO U TPAH3UTUBHO. CKOJBKO pa3IMYHBIX OTHOLIEHUI
HECTPOroro MopsijKa CymiecTByeT Ha MuHoxecTBe {1,2,3,4}?

KonTpoabHnasi padora Ne2

3anaua 1.

1 6aan

CnoBoM Ha3bIBaeTCs MMPOU3BOJIbHAS TOCIIEI0OBATEILHOCTh OYKB. AN(aBUTHOM 3aMUCHIO TS
JAHHOTO CJIOBa OyJeM Ha3bIBaTh CIIOBO, 3alMCAaHHOE TEMHU K€ OyKBaMH, HO B al(aBUTHOM
nopsiake. Hanpumep, andaBuTHas 3aIUCh CIIOBA «MAaTEMAaTHKa» — 3TO «aaaeuKMMTT». CKOJIBKO
CYIIECTBYET pPa3MUHBIX CJOB JiuHbl 10, mis KOTOphIX andaBUTHAs 3alKMCh COBMAMACT C
UCXOJHBIM cIO0BOM? B kauecTBe OYKB MOXKHO MCIIOJB30BATh JIUIIb CTPOUYHBIE OYKBBI PYCCKOTO
andasura.

3amaua 2.

1,5 6amna

JIsarymka cuaut B BepmnHe A kBagpara ABCD. KaxabiM npepKKOM OHa nepemMeniaeTcs: B
BEpIIMHY KBaJlpaTa, COCEIHIOI0 C TOW, B KOTOpoi oHa HaxoauTcs. CKOJIBKHUMH Croco0amu
JSATYIIKA MOXET MPBITaTh TaK, YTOOBI POBHO Yepe3 N MPBDKKOB OKa3aThCs B BepiinHe B?

3anaua 3.

1,5 6amna

B HEKOTOpOI KOMITAHWHU CTYIEHTOB OKA3aJI0Ch, YTO Y KaXKI0T0 MapHs pOBHO 9 3HAKOMBIX
JEBYIIEK, a Y KAKIOU AEBYIIKA POBHO 9 3HAKOMBIX MapHei. MoXeT 1 B 3TON KOMIaHUH OBITh
poBHO 50 cTyneHToB?

3amaua 4.

1,5 6anaa

B HekoTopoii cTpaHe KaK/IbIe 1BA TOPOAA COSNUHEHBI TN00 aBUATHMHUEH, JIN00 KeIe3HOU
noporoi. JIokaxuTe, 9TO MOYKHO BBIOpATh BHUJI TPAHCTIOPTA TaK, YTOOBI OT KaXKI0TO TOPOIa
MO3KHO OBLITO 100paThCs 10 JIF0OOTO APYroro, MOJIb3ysACh TOIBKO ATHM BHJIOM TPaHCIIOPTA.

3amaua S.

1 6aan

B HexoTopom cBsizHOM rpade cTeneHu Bcex BepmuH paBHbl 10. JlokaxuTe, 94To npu
yIaJeHuH J1000ro pedpa 3TOT rpad OCTAHETCS CBSI3HBIM.

3anaua 6.

1,5 6amaa

B kaxxmo#t cTpoke ¥ Kaxa0M CTOJIONE MaXxMaTHOW TOCKU CTOUT 1o 3 yaapu. Jlokaxwure,
YTO MOXKHO BBIOpaTh 8 Jajieit, He ObIOIIUX APYT ApyTa.

3anaua 7.

2 dana

I'pad G siBsieTcst TUTaHAPHBIM, OJTHAKO MPH JO0OABICHUH K HEMY JTH000T0 pedpa CBOMCTBO
TUTAHAPHOCTHU TepseTcs. JJokaxuTe, 4To B TOM rpade HET BEpIINH CTEIIEHU MEHbIIE 3.
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3agaua 8.

1,5 6anaa

VY Unen 6buta Oymaxka, Ha KOTOpoW Hamucassl uucia or 1 o 10. Wnbst BeIYepKHYIT
HEKOTOpbIe 5 M3 3TUX 4Mceld. Ala XO4YeT OTrajarh, Kakue MMEHHO. [ 3Toro oHa Moer
3afaBath Mibe m00ble BOIPOCHI, OTBETHI HA KOTOPBIE MOTYT OBITh TOJNBKO «a» UM «HeT». Ho
Wnbsa gan moackasky: yucio 1 u uucio 2 nu6o 006a BEIYEPKHYTHI, THO0 00a HE BHIYEPKHYTHI.

3a Kakoe HaMMEHbIIIee YHUCIO BONPOCOB AJlla rapaHTUPOBAHHO CMOKET OTrajarb, Kakue
MMEHHO YMCJIa BBIUEPKHYTHI, YUUTHIBAS JAHHYIO [IO/ICKa3Ky?

3agaua 9.

1,5 6amia

[Tycte S(n,k) o603Ha4aet yncio CtupiuHra BToporo pona. Jlokaxu, 4ro

S(n,k) =S(n — 1,k — 1) + kS(n — 1,k).

3anaua 10.

1,5 6amna

B xomnextuse u3 30 yenoBek 0Ka3anaoch, YTO JIOOBIX MATEPHIX MOXKHO YCAIUTh 33 KPYIJIbIH
CTOJI TakK, 4TO KaXAbld OYyIEeT CHIETh PSAOM CO CBOMM 3HAKOMBIMHU. JlOKaXUTE, YTO B 3TOM
KOJIJIEKTHBE Haiiercst komnanus u3 10 yenoBek, B KOTOPOH Kax /bl 3HAKOM € KaXJIbIM.

3amaua 11.
1,5 6anaa
IycTb V1, . . . Vi — camblii JUTMHHBINA TPOCTO# myTh B rpade G. Jokaxure, uro x(G) < I.
I[IpumepHbIe TOMALIHUE 32 TAHUS
Jlomamnee 3aganne mo reMe: «JIoruka 3Ha4YeHH»
3amaua 1.

JIByM MaTeMaTHKaM JaJlyi ABYCTOPOHHIOIO KapPTOUKY M COOOIIUIIH, YTO C OJHOU CTOPOHBI Ha
HEH HaIllMCaHO HEKOTOPOE HaTypajIbHOE YMCIO N, a ¢ Apyroi N+1. Kaxaslii BUAUT, YTO HAIIMCAHO
C €ro CTOPOHBI, HO HE BUJUT IIPOTHUBOIIOJIOKHYIO CTOpOHY. [Ipon3omien cieayrommii Auaor:

A 51 He 3Ha10, YTO HAMKCAHO C TBOEH CTOPOHBI.

b: U s He 3Har0, 4TO HAMKMCAHO C TBOEH CTOPOHHBI.

A: U 5 BcE emié He 3HAIO, UTO HAMKMCAHO C TBOEH CTOPOHBHI.

b: U1 s BCce emi€ He 3HAt0, YTO HAITUCAHO C TBOEH CTOPOHBI.

[Tocneansis mapa perunk nmoBTopuiack emé 10 pas, mocne yero A ckazan: «A Teneps s 3Halo,
YTO HAIMMCAHO C TBOEi!» YeMy Morio ObITh paBHO N?

3amaua 2

VYV oaHoro cynrana ObUIO JBa MYJPBIX BH3UPS. 3aXOTeNl OH MPOBEPUTH, HACKOJIBLKO OHHU
cooOpasurtenbHbL. [To3Ban oH X 000MX U cKa3ai:

— M 3aragan aBa uncia ot 2 70 100. Bl 10IDKHBI MX MHE Ha3BaTh.

[Ipu 3TOM cynTaH cOOOIIMI EPBOMY BU3UPIO MPOU3BEACHUE dTUX UYHUCEN, & BTOPOMY —
cymmy. [Ipousomén caeayromuii 1uaior:

A: 51 He 3Ha10, YTO ATO 32 YKCTA.

b: 41 6b11 B 5TOM yBeEpeH.

A: B takom ciiydae, s 3HaI0, 4TO 3TO 32 YUCHA.

b: Torna s 3Haro0, 4TO ATO 3a YKCTIA.

Kaxkwue 310 Obutn ynicna?

3apaua 3

Anwsb6epT u bepHapa Tonpko 4to nmo3HakomMmiuck ¢ Lllepun. OHu X0TAT 3HaTh, KOoTAa y Hee
neHb poxxaenus. [lepun npemioxkuiaa UM IecaTh BO3MOXKHBIX jaat: 15 mas, 16 mas, 19 mas, 17
utoHs, 18 utons, 14 urons, 16 utons, 14 asrycra, 15 aBrycra u 17 aBrycra. 3atem lllepun ckazana
Anb0epTy MecsIl cBoero poxkaeHus, a bepuapay — nens. [locie 3Toro cocTosuics 1uanor.

AnpOeprt: S He 3Hat0, Koraa y llepun [lens poxkiaeHus, HO s 3Hat0, uTOo bepHaps Toxe He
3HAeT.

bepnapa: Ilonavany s He 3Han, korga y llepun JleHs poxacHus, HO TENEPh 3HALO.
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Ans6ept: Teneps s Toxe 3Hat0, koraa y Lllepun neHs poxaeHusI.

Korna y llepun nens poxaenus?

3agaua 4

OpHax /1l HAYaJTbHUK TIOPHMBI BBI3BAJI IPECTYIHUKA, IPUTOBOPEHHOTO K Ka3HU, M COOOIIINIT
emy:

— Bac xa3HAT Ha cienyrolen Heaene B MOoJAeHb. JleHb Ka3HU CTaHeT Ul BaC CIOPIPU30M,
Bbl y3HaeTe 0 HEM, TOJIBKO KOT/a anay B IOJIICHb BOMAET K BaM B Kamepy. HadanbHUK TIOPbMBI
OBLT YECTHBIM YEJIOBEKOM M HUKOI'/Ia HE BpaJl.

3aKIIFOYEHHBIN TOlyMaJl HaJl €ro CJIOBaMU U YJIBIOHYJICS:

— B Bockpecenbe MeHs ka3HUTh He MOryT! Benp Torna yxe B cy000Ty BeuepoM s Oyy
3HaTh 00 ATOM. A, 10 CJIOBaM HadaJbHMKa, 1 HEe OyAy 3HaTh JA€Hb cBOel ka3HU. Clie10BaTENbHO,
MOCJIETHUI BO3MOKHBIN IeHb MOl Ka3Hu — cy00oTta. Ho ecim MeHs He Ka3HST B MATHHILY, TO 5
Oyay 3apaHee 3HaTh, UTO MEHsI Ka3HAT B CyOOOTY, 3HAUUT, U €€ MOYKHO UCKIFOUUTh.

[TocnenoBarenbHO MCKIOYMB MATHUILY, YETBEPI, Cpely, BTOPHUK M IOHEIEIbHHUK,
HOPECTYNHHUK MPULIET K BBIBOJY, YTO HAYAJIbHUK HE CMOXKET €ro Ka3HWUTb, BHIIIOJIHUB BCE CBOU
CJIOBA.

Ha cnenytomeli Heaene nanad nocrydani B €ro ABEph B MOJJECHD B Cpeay — 3TO ObLIO JUIs
HEro MOJHOW HEOKUJAaHHOCThIO. BCE, 4TO HayalIbHUK TIOPbMBI CKa3all, OCYIECTBUIIOCH.

I'ie HeOCTATOK B PacCy Xk IEHUH 3aKJIFOYEHHOT0?

3anaua S.

N3 200 octpoBuTsiH y 100 uenosek rnasa romnyosie, a y 100 — xapue. Ho HUKTO He 3Haer,
KOI'0 IIBETa €ro COOCTBEHHBIE I1a3a — roJiyoble, Kapue wid BoooOie 3enensie. Ha octpoBe Her
OTPaKAIOIIUX TOBEPXHOCTEH, TaK YTO HUKTO HE MOXKET IPOCTO YBHUJETh LIBET CBOMX IJla3 B
oTpaxkxeHuH. Kpome Toro, Jr0s1M MO/ CTPaXOM CMEPTH 3aIPEEHO 00IAThCs APYT C IPYroM Kak
YCTHO, TaK U MUCBbMEHHO.

Tem He MeHee, KaXKIblil U3 HUX MOYKET BUJIETh I[BET IJ1a3 OCTalbHbIX 199 OCTpOBUTSIH.

Kaxnyio HOYb Ha OCTPOB MpPUILIBIBACT KOpalib € KalUTaHOM, KOTOPBIHA, IUIEHUI
ocTpoBUTSIH. Eciii KTO-HUOY/b 13 JIEHHUKOB MTPaBUJIBHO YTaJaeT [IBET CBOUX IJ1a3 U HA30BET €TI0
KalluTaHy, OH CMOKET CEeCTh Ha KOpalilb U MOKWHYTh ocTpoB. Ho Haka3aHue 3a OMIMOKY —
CMEpPTb.

OpHax/1bl Ha OCTPOB NMPHOBIBAET HHOCTPAHEL, O KOTOPOM U3BECTHO, YTO OH BCETa TOBOPUT
npasay. Bce ocTpoBuTsHe coOpaiuch MocMoTpeTb Ha Hero. JKemas moMoub IJIEHHUKaM,
uHOCTpaHel 00bsABUIL: «Kak MUHUMYM y OJTHOTO U3 Bac rojyoble riasza.

CKOJIbKO Y€JIOBEK MOCJE 3TOT0 00BSBIEHUS TOKMHET OCTPOB M KOT/Aa UMEHHO?
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Jomamnee 3axanue 1no reMe: «CoOTBeTCTBUS H 0TOOpaKeHUs MHOKECTB)
1. COOTBETCTEMA N OTOEPAXEHWA MHOXECTE, BUEKLUWMK

]
[ IAOAYA Y 16ann

BepHo nu, 4to ana niobeix maoxecTs A, B, O BenonHeHsl cooTHOLWEHWA:
a (ANBINC =(A\NC)N(B\C);

6 (A\B)u(ANCYN(AN(BNC)) = AN (BUC);

g (AUB)\(A\ B)C B?

=
[ IALOAYA 2 2 6anna

Mycte f: X — Y, By, Ba C Y. OfBazatensHo N1 BepHO, 4TO:
a) fTYB1UBa) = fYB1)uU f~Y(Ba);

6) f~HBi1N Ba) = fYB1)n f~{Ba);

g) ecnu B C By, to [~ (By) € f'(Ba);

r) ecnn f~1(B) C f~1(Ba), 10 By C By

A ecnm AC X, 1o f(A)N By = f(AN fYB));

e) f(fYB1))=Br?

L]
[ IAMAYA 3 16ann

DYHKLWA § ASACTEYET M3 MHOMECTES NONOMWTENEHBIX LIENEX YHCEN B MHOMECTBO NONO-
HMTENBHBIX UENBIX YACEN M CONOCTABNAST KAMOOMY YnChy 11 = 1 erc HauGonbwmi npo-

cToi genuTens, a g(1) = 1.

a) FAenAeTcA AW § MHBEKUMERAT A cropbekymen?
6) BepHo nw, uto ecnm moxecteo X C M koxeuros, To u muoxecTtso g (X)) kowey-
Hoa?

8) Haitgw muokecTso g~ 1 (3).

3
[ IAOANA 4 1.5 6anna

Cywecteyet nu Takan ciopbexuua [ @ M — B, yto npooBpas noboro ogHOSNEMEHTHOMO
MHOXECTEA ABNASTCA GECKOHEYHBIM MHOXECTEOM?

-
[ IAMOAYAS 16ann

Mycte A B — npouzeonsHme MHoxecTea. [Jokamu, YTo CYLLeCTEYET MHbekUmA uz A 8
B Torpa v Tonbxo Torga, Korga cywecTeyeT clopbekuyus wz B e A

L]
[ IAMAYA G 1.5 6anna

Kaknx TpeyronbHWKOE ¢ ENOYWCAEHHEMK ANHHAMK CTOPOH GonbLUe:

a) cnepumetpom 2024 unn ¢ nepumerpom 20277
6) c nepumetpom 2025 unn ¢ nepumetpom 20287

OJEeKTPOHHBIN JIOKYMEHT



Jomamnee 3axanne no reme: «MHAyKIMS U peKYPPEeHTHbIEe yPaBHEHUS»

1. MHOYKUWA W PEKYPPEHTHBIE YPABHEHWA

3AMEYAHME Ecnu B 0TBETE H3 BONPOC €CKONLKO® GUIYPUPYIOT Yucna QUBOHaYYM, TO MOXHO OCTABUTL
oTeeT B Buae Iy, He pacnucoisan dopmyny BuHe. B oCTansHBIX CAYYaAX HYKHO BHINACH-
BATL OTEET B BUAE ABHOH OpMYNEl yepes M.

L
IAOAYAT 16ann

Mo kpyry B NPOMIBONEHOM NOPAGKE PE3N0KEHSI TT KDACHBEX U T1 CHMHUX Wapwukos. Jokaxm,
YTO AHOGYIO TAKYIO KOMBWHALMHY LAPMKOB MOMHO NONYYnTL, NOCNEdoBaTENsHO AoBaBnan
Napkl M2 COCEAHMX PA3HOUBETHLIX LUSDWKOE B M3HAYANLHO NYCTOR KPYT.

-
IAOAYA Z 16ann

Ha kawpoi u3 CTYNEHER NECTHUULI HEPWCOBaHa CTPENOYKE, YKaibiBalwWwan nnio Beepx,
NuGo BHMS. Ha 0AHON M3 cTyneHeR cTOMT Yenosex. OH HAST CO CTYNEHLKK B TY CTOPOHY, B
KOTOPYH YKA3HIBAET CTPENOUKE, NOCNE YEro CTPENOUKE HA CTYNEHBKE, C KOTOPOR OH COo-
wen, o6pallaeTen B NPOTHEONONOXHYIO CTOPOHY. [LoKaMK, 4TO PaHO WK NOSAHO YEnoBeK
NOKMHET NECTHALY.

-
IAOAYA 3 16ann

Kawpoe us HaTypansHeix Yncen ot 1 go 2™ nokpalueHo B kpacHsIi uii cuHni LeeT. Ckons-
KO CYLIBCTBYET TaKMX PACKPACOK, NPW KOTOPLIX NIOBLIE ABA DA3NMUHBIX YMCHE, CYMME KO-
TOPLIX — HATYPANLHAA CTENEHE ABOAKM, NOKPALEHL B pasHbie usera?

*
IAOAHA 4 16ann

Ha knetuaroit gocke 100 x 100 crout Heckonsko nagei. JoKaxw, 4To MX MOXHO PAcKpa-
CWTL B 3 UB&Ta Tak, 4Tobbl Nagbk 0AHOTO UBETa He Binu apyr apyra. (Nagsu BoioT Apyr
APYrE, ECAW OHW CTOAT HA OGHOR FOPUICHTANM MK BEPTHKANN W MEXY HAMW HET OPYTHX
nagen.)

" iamauAs 1,5 6anna

Knetin waxmarHoi gocku 100 x 100 packpaluerbl & 4 UseTa Tak, 4To B NO6OM KBagpate
2 % 2 BCe KNETKM PasHOro UseTa, [LOKaKM, 4TO BCE YrNOBLIE KNETKW PACKPALIEHS B PasHLIe
useTa.

N 3A0AHYA G 1,5 Ganna

Ha nnockocTk NpoBENK T OKPYKHOCTEN TaK, Y4To Niofbie A8 NPOBEAEHHBIE OKPYXHOCTH
NEpeceKalnTeA B ABYX TOUKAX, M HHKAKWE TDH OKDYXKHOCTH HE NEPECEKaITCA B OOHOM TOY-
Ke. Ha CKONbKO YacTel OKPYXHOCTH NOAENAT NNOCKOCTE?

2. OBLUASA ®OPMYJIA BK/TIOYEHWA-UCKMIOYEHUIA U YUCNA CTUPIUHIA

-
IAAAMATZ 1Gann

Mo nycTeiHE Wen KapasaH u3 i eepbniogos. Bokope kaxgoMy Hagoeno BMASTE BNEPegM
OfHOrC W TOro e Eep6rioga. CKONEKMMM CNOCOBaMK MOXKHO NOMEHATE NOPAACK Bepbnio-
ACE Tak, 4Tofbl NEPEA KaxALIM CTOAN HE TOT e CaMuii Bepéniag, 4ro padbwe? (B yacThHo-
CTH, Nepaoro eepbniofa palpellasTcs NoOCTABUTE Ha NIoBoe MECTo, NUWe B cpazy nocne
HEro He CTOAN BTOpoi.) Buipasu oTeeT ABHOW GopMynoi yepes n (Ha 9TOT pas 8 oTEETE
MOMET BbiTh ANMHHAR CYMMa).

-
3AOAMAIE 16ann

Ha kapycenw kataloTca i geTer. CKoNsKNMKM cnocoSamMu OHK MOryT NEPECecTs Tak, 4Tobsl
Y KanOoro NOMEHANCA BNepeaq CUAWWA? Buipasw oTEeT ABHOW $opMynoi yepes n (Ha
3TOT Pa3 B OTEETE MOKET GbITE SNMHHAA CyMMa).

-
BAOAMA 14 2 6anna

MMeeTCA 1t pa3nuu4HLIX CUTHaNEHEIX GNaros U 771 PAINUYHLIX MAYT, Ha KOTOPbIE MX BHIBELLM-
B3I0T. 3HaYEHWE CHIHANa 33BMCHT OT TOrD, B KKOM NOPAGKE BbIBSWEHEl GnarM Ha MauTy.
CKOMNBKO Pa3NUUHLIX CUrHANOE MOXHO NEPEAAaTs, MCNONBZYA 3TH gnark (HeobasaTensHo
WMCNONL308aTL Cpasy Boe):

a) Ecni MowHO OCTABNATE KAKME-TO MBYTE! MYCTRIMUT
6) Ecnv HMKaKas MauTa He JOoMXHa OCTaTLCHA NYCTon?

B ofoux cry4anx Bblpasv oTBET ABHOM GOpPMYNoi Yepes i, 1t (8 OTBETE MOXET ObiTk QNHH-

Han CyMMa).
-
3AOAMAIS 1Gann
WMMeeTcA 111 NPEAMETOR NEPEOro BMAE, 7tz NPEAMETOE BTOPOrO BMAE, ..., Tij. NPEAMETOR

F-ro emga (Bce NpeaMeTHl Kaxaoro BUAA oaMHakoase). CKoNbKMMK CNoCoGaMK MOXHO
PA3NOHMTE 3TH NPEAMETE! NO 771 PA3NHYHLIM ALYMKAM Tak, YToBs! HM OGHH ALK HE ocTanca
nycTseiM? Boipasu oTBET ABHOM GOpMYNoN Yepes ny, .., 7, W m (B oTBeTe MOxET GuiTh

ANHHHEA CyMMa).



Jomamnee 3aganue no reme CBsi3HOCTH rpagos. /depeBbsi. JiljiepoBbl U
raMHJbTOHOBBI rpagbl

1. CBASBHOCTb rPA®OB. [IEPEBbLSA

) AOAYAT 0,5 Ganna

B HekoTopom Aepese ects 10 seplinH crenenu 3, ewe 15 seplunH creneqn 4, a ece ocrans-

HBIE BEPLUNHBE — BUCAUME. CKONLKO ux?

*
3AOAYAZ 16ann

B cenzHom rpade 100 sepwimn. JoxkamuTe, 4To CyLLECTBYET MAPLUDYT ANWHS He Gonee 196,
KOTOPBIA NPOXOAMT Y8pes BCE BepPLUMHbI 3Toro rpada.

* IAOAYA 3 1,5 6anna

B ceasHoM rpade n > 5 BepwiuH n 211 — 1 peSpo. [okaxuTe, YTO B HEM MOXHO HEHTH
MPOCTOR LKA, NOCNE YHUYTOXKEHUR BCeX pEGep KOTOPOro rpad He NOTEPAET CBASHOCTL.

-
IAOAHA A 1,5 6anna

B rpade 100 sepwus u 200 pedep. [okaxWTe, yTO B HEM BCTb AEA DAINWUHBIX NPOCTHIX
UMKNa OAMHAKOBOWH ONUHLIL.

*
SAOAYAS 2 Ganna

EcTb KOHEWHOE MHOXECTBO, B KOTOpPOM Buibparo 20 nogmHokects Ay, .., Ao (Heobraa-
TEMLHO PEsNU4HbIX). 38 OfMH BONPOC MOXHO NPo Niobsle asa A;, Aj, rag i # j, yaHats ux
OFLEANHEHWE W NEPEC . 3a Kakoe YMCNO BONPOCOB MOXHO HABEPHAKE

onpegenuTs coctas Bcex 20 euifpanHbix NogmHoxecTa?

2. BUNEPOBbI ¥ FAMUNBTOHOBbI FPA®bI.

-
AOAMA B 0,5 Ganna

Me3KHO MW COCTABUTE NPOBONCUHYIO KBaApaTHye pelweTky 4 x 4: a) U3 NATH KyCKoB Npo-
BONOKMW ANHSL 5; 6) U3 BOCBMM KYCKOB AfMHbI 57

-
3AOAYAT 16ann

| B rpade 21 sepwmna u 200 pebep. Jokawu, 4To B HEM 8CTb FAMUNETOHOB LMK

-
IALOAHA B 1,5 Ganna

Ha mesxayrapogHyto kondeperyrio npubeino 1 + 2k cTpan, s kaxaoei cTpansl posro k
fAeneratos. Boerga Nk MOXHO YCAAWTL BCEX AENEraToB 3a KPYrNbiA CTON Tak, 4To6s AnA
noBblx 4BYX CTPaH HALWNACL Napa ASNEraTos M3 HUX, CUOALMX pAOOM?

-
IALAYA G 1,5 Ganna

Ha okpywtocTu paccragneda 101 Touka. HekoTopbie M3 HUX Mbl MOXEM NOKPACUTL B Yep-
HBli UseT. Hasosem packpacky TONEK AOMyCTHMOH, 8CNKM B HER HaMASTCA Napa YepHblx

TOUEK, MEXY KOTODEIMU HA OOHOM M3 Ayr HaxoguTes poeHo 51 Touka. Mpu Kakom Hawm-
MEHBLLEM ZHAYEHUN K BEPHO, 4TO, KaKue Gbl Mbl k ToMek Hn PACKPacHNM B YepHHIA LUBeT,
PACKPACKE OKAXETCA QOMYCTHUMORT

*
3AOAYA D 26anna

MycTs & rpade G xoTA 66 Tpw BepLumkel. MocTpoum rpad G Tak: €ro BEpLIMHEl — BEPLIMHL!
(5, W ABe BEPLUMHLI COBAMHEHE DEBPOM BCIIKM U TOMBKO ECAN B (5 MEXIY HAMMK CYLLECTBY-
&7 NyTe AnkHbl He Gonee 3. Jdokaxw, 4o anA nodoro pebpa (7 6 rpade (' cywecrsyer

FaMUNBTOHOB LMKN, NPOXOAAWMIA Yepes 3To pebpo.

3. TEOPUA PAMCESA M TEOPEMA TYPAHA.

.3A,cwm n 1,5 6anna

| OokaxuTe, 4o Ans nobex a, b,c sepro Ria, be) < R(R{a,b).c).

.
3AOAHAIZ 1,5 6anna

P&6pa rpabda Ha 30 eeplmHax NOKPALEHE! B KDACHSIA M CHHWA LBETA TaK, YT0 HET HW 04
HOMo OAHOUBETHOrO TREYronkHMKa, Kakoe Hanbonbluee uncno pééep MoxeT GbiTh B TAKOM

rpade?

-
SAMAHA 13 1,5 6anna

PeGpa nonHoro rpada Ha 1l BepluMHax packpaleHsl 8 J useTa. OKasanocs, 4T0 cpegu M-
6uix 4 BepluMH ecTs pebpa scex Tpex UpeTos. JoxkawwuTe, yto n < 13.

-
3AOAHA A 26anna

Ha eeuepunky npuwno 19 gpyaeis, npudyem cpeau nioBeIX THOMX W3 HUX CTh ABOE 3HAKO-

Meix. [JOKakuTe, YTO FOCTH MOFYT Pa3BuTeea Ha b rpynn, B KaKAOH W3 KOTOpPLIX BCE No-
MEPHO 3HAKOMSI.

OJEeKTPOHHBIN JIOKYMEHT



3amanus 1J151 NPOMEKYTOUYHOM aTTeCTANUM 10 JUCHUILIMHE (MOTYJII0)

Ne i/t

3apanne

OTBeT

Komnerenuus

CKOJIBKUMU CIIOCO0aMK MOXKHO MEePECTaBUTh OYKBHI CJIOBA
«ITAPK»?

1.24

2. 4032

3.672

4.168

1

[K-1

Jlan neopuenTupoBannsiii rpad G ¢ Bepmmuamu A, B, C, D,
E u péopamu {A,B}; {A,C}; {AD}; {B,C}; {C,D}; {D,E}.
YeMy paBHA cymMMa CTETIeHEel BEpLIHH?

1.12

2.10

3.6

4.5

OIIK-1

Kakwe uncna npomnymieHsl B TabInIe HCTHHHOCTH
IA3BIOHKIAU?

u Vy
o]
ay
az

1

=|l=lololk
- O =0

B oTBeTe mepeuncnu a3 u a2 4epe3 TOUKY C 3amAToi 0e3
npobena: aj;ay.

11

[IK-1

— 9TO CBSI3HBIN rpad 6e3 HUKIOB.
B oTBeT 3anmuIm npomyeHHoe CIOBO ¢ MaJICHbKOH OYKBBI.

JIEpEBO

OIIK-1

B TypHUpe 10 UHTEIIEKTYyaIbHBIM UT'PaM IPUHSIIA y4acTue
nBe koMagas! 110 10 yenoBek.

B Gt ipoiaéT 0JIuH YeOBEK OT KaXKA0H KOMaH/IBI.
CKoJIbKHMU crtoco0aMH MOXHO CIENIaTh BEIOOP 3THX JIBYX
monen?

100

[K-1

Ectb 5 xaumnaaToB Ha 5 Bakancuii. CKOJIBKAMHA cIIoco0aMu
MO>KHO 3aI0JHUTL BaKaHCHH?

(Bce xaHanaaTh TIOAXOIAT HA BCE BAKAHCHH; KaXK1as
BaKaHCHs JO/DKHA OBITH 3aI0JTHEHA. )

OTBeT 3alMIliy B BUJIE LIEJIOr0 Yucia.

120

OIIK-1

B rpynmne yuatcs 10 cTyneHTOB. Y KaXXJI0TO CTY/IEHTOB €CTh
OJUH U3 TPEX MOOMMBIX [IBETOB: KPaCHbIM, CHHUI WK
3eJieHbld. Ecnm kaxIplii CTyIeHT BBIOpa CBOM JIFOOMMBIHA
LIBET, KAKOE MUHUMAIIBHOE KOJIHMYECTBO CTYJACHTOB BHIOEPET
OIIMH U TOT 7K€ IBET?

[K-1

Uucno 23 — npocroe?
OTBeT 3anuiy B BUJIE 1a/HET.

JA/la/na

OIIK-1

«[Ipu moboii paccagke n + 1 KPOJTUKOB MO N KIETKaM
HaWJETCs TaKas KJIeTKa, B KOTOPOH 0Ka3ajaoch XOTs ObI 2
KpPOJINKa»

Kakoii mpunmn copmynupoBas Beiiie?

B oTBeTe 3anuuim ogHO CIOBO.

Hupuxie

[K-1

10.

B rpynme 30 genosek. 13 Hux 20 4enoBek 3aHUMAIOTCA
CHopTOM, 15 yenoBek — My3bIKOH, a 10 JenoBek
3aHUMAIOTCS M CIOPTOM, M MY3bIKOH. CKOJIBKO YEJIOBEK HE
3aHMMAIOTCS] HU CIIOPTOM, HU MY3BIKO#?

[K-1

DNEeKTPOHHBIA JOKYMEHT
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