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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

PabGouas nporpamma aucuuiuiiHbl (Moxyisi) «/luckpernass marematuka. OCHOBHOM
YPOBEHBb» COCTaBJIEHa B COOTBETCTBUU C (pellepalibHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHapTOM BEICIIEero oOpa3zoBanus — OakanaBpuar no crernuanbHoctd 02.03.01 «Maremaruka u
KOMIIBIOTEpPHBIE Haykuy, npoduis «Pa3zpaboTka», yTBEp>KIEHHBIH NpHKazoM MUHHCTEpCTBa
HayKH ¥ BbIciiero oopaszoBanus Poccuiickoit @enepanuu Ne 807 ot 23.08.2017 roxa.

Uzyuenune pucuuriuHbel (Moxyis) «JluckperHas wmarematuka. OCHOBHOM YpPOBEHB»
SIBIISICTCS OCHOBOM JIJISI MHOTHX APYIHMX MaTeMaTHUECKUX AMCUUIUIMH. JlucuurimHa (MOIYIb)
pa3BUBAET AHAJUTHYECKOE U KPUTHUYECKOE MBIIIJICHHE, YTO SIBJSETCS Ba)KHBIM HABBIKOM IS
pELICHHS CI0KHBIX 33/1a4 B Pa3IMYHBIX cepax.

MecTto 1ucUIIIMHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosimas nucuunianHa (MOayJib) BKJIOUEHA B y4€OHBIH IIJ1aH 10 MPOrpaMMme MoJArOTOBKH
OakanaBpuata no HampasieHuo 02.03.01 «MaremaTHka U KOMIBIOTEPHBIE HAYKH», TPOQPHIH
«Pa3paboTka» ¥ BXOAUT B 00s13aTeIbHYIO YacTh bilok 1, Kak AucHuUIIMHA 110 BEIOODY.

JuctummHa (MOAynb) u3ydaercs Ha 2 u 3 Kypcee B 3, 4 wim 5 cemecTpe Ha BBIOOD.

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

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

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

— OCBOMTH METOJIbl PEUIEHUs 3aJlad HAa OCHOBE JUCKPETHBIX CTPYKTYp, TaKUX Kak
QJITOPUTMBI TIOMCKA, ONTUMHU3AIMK M aHaim3a TpadoB, MPUMEHUTEIBHO K KOMIIBIOTCPHBIM
HayKawm;

— pa3BUTh HABBIKU (HOPMATHHOTO JOKA3aTEIbCTBA, MATEMATUYECKOTO MOJICTUPOBAHUS U
JIOTUYECKOT0 MBIIUIeHUs 17 3G ()EeKTUBHOTO perieHusl mpodieM B 00JaCTH UCKYCCTBEHHOTO
WHTEJJICKTA;

— MPUMEHUTH JUCKPETHBIE MATEMATUYECKUE METObI JIJIS1 aHAIN3a U CUHTE3a AJITOPUTMOB
MAaIIMHHOTO 00y4YeHus, 00paOOTKHU NaHHBIX U MPOSKTUPOBAHUS CUCTEM.

B pe3ysbTare 0cBOCHUSI AUCHUILIUHBI (MOIYJIs1) 00y4arOMiiCsl T0JIZKEeH
3Hamp:

—— OCHOBHEIE IIOHSTHUSI JIOTMKH BEBICKA3bIBAHWII M JIOTHMKH MMpeaAnKaToB, OICpalvu HaA
MHOKECTBAMHU U UX CBOICTBA;

— OHIpeCaAcICHUA n CBOMCTBa 6I/IHapHBIX OTHOIHGHHfI, BKJIrO4as OTHOILLICHUS
SKBUBAJIEHTHOCTH U MOPSAKA;

— (¢yHIaMeHTalbHbIe KOMOWHATOpPHBIE KOH(MUTYpalMu: MEepEeCTaHOBKH, pa3MEIICHHUS,
COUETaHMSI, a TAKXKE (POPMYIIBI ISl UX BBIYUCIICHUS, BKIIIOUAs CIIy4an C IOBTOPCHUSIMU;

— 0a3oBble TOHATHS Teopuu TpadoB: BHUABI TpadoB, MHUKIBI, IEPEBbs, CBI3HOCTH,
SUIEPOBOCTh U TAMHIIBTOHOBOCTH;

— CYThb PEKYPPEHTHBIX COOTHOILIECHHWH, METOJ MaTEMATH4YeCKOW HHAYKIUH U €ro
MIPUMEHEHHUE TSI TOKA3aTEIbCTBA YTBEPKIACHUN;

ymembw:

— OCHOBHEIE IIOHATHSI JIOTMKH BBICKA3LIBAHUM M JIOTHKU npeauKaToB, OmIcpanury Hax
MHOXECTBAMHU U UX CBOI\/’ICTBa;
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— ompeneneHUss M  CBOWCTBa OWMHApHBIX  OTHOLICHHWM, BKJIIOYAas  OTHOILICHUS
SKBUBAJICHTHOCTHU U TOPSIKA;

— (¢yHIamMeHTalbHble KOMOWHATOpPHBIE KOH(MUIYypallu: MEepecTaHOBKH, pa3MEIICHHUS,
COUETaHMsl, a TAKXKe (POPMYJIIBI Ul UX BBIYUCIICHHUS, BKIIIOYAs CIIydau ¢ TIOBTOPEHUSIMH;

— 0a3oBble MOHATHS Teopuu TpadoB: BHUABI TI'padoB, LHKIBI, JEPEBbs, CBA3HOCTH,
SUJIEPOBOCTh U TAMHUJIBTOHOBOCTD;

— CYTb pEKYPPEHTHBIX COOTHOLUEHHM, METOJ MAaTEMATUYECKOW HHAYKUHH U €ro
MIPUMEHEHUE JIJIS1 TOKA3aTEIbCTBA YTBEPKIACHUI;

enaoemp:

— HaBBIKaMH (POPMAIBLHOTO MPEICTABICHHS JUCKPETHBIX CTPYKTYp (TpadoB, OTHOIICHUA,
OTOOpaXEHHI1) C UCTIOIB30BAHUEM MATEMAaTUIECKOW CHMBOJIMKH;

— MeTOoJaMH Mojicy€Ta B rpadax u aHamm3a X CTPYKTYPHBIX H KOJTMYECTBEHHBIX CBOMCTB;

— TMOJXOJaMH K PEIICHUIO 3a/1ay Ha B3BEIIMBAHUS U OLEHKY KOJIMYECTBA MHPOPMAIUH C
MPUMEHEHHEM KOMOMHATOPHBIX U JIOTUYECKUX METO/IOB;

— TEXHUKOH pa3ioxKeHHs MepecTaHOBOK HA HE3aBUCUMbIE LIMKJIBI U IOHUMAHUEM UX POJIH
B CTPYKTYpE CUMMETPUYECKOU IPYIIIIbL;

— TMPaKTUYECKUM NPUMEHEHHEM TEOPEM U METOAOB JAMCKPETHON MaTeMaTHKH IS
PCIICHHMA ITPUKIIAJHBIX U TCOPECTUYCCKUX 3aaa4.
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2. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00yUYeHMsI

Komnerennuu, ¢opmupyemble B pe3ylbTaTe OCBOSHHS IUCHHUILIMHBI (MOIYJs) IpH
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yYAIOIITIXCS:

KomnereHnuus Conep:xaHue KOMIeTeHIIHH Nuauxkarop IlepeyeHb MJIAHNPYEMBIX
KOMIIETeHIN U pe3yJbTaTOB 00y4eHHs 10
AucHHIINHE (MOIYJIIO)
OIIK-1. Crioco0OeH KOHCYJILTUPOBATh U OIIK-1.1. 3HaeT OCHOBHBIE KOHIICHIINU U
WCIIOTTB30BaTh TEOpUH B 00JIaCTH
(GyHIaMEHTATbHBIC 3HAHUS B MaTEeMaTHYECKOTO aHaJIHN3a U
00nacTH MaTEeMaTUYECKOTO CMEXHBIX JUCIHIUINH, METOJIbI U
aHaN3a, KOMIUIEKCHOTO H MOIXOJIBI, ICTIONIb3YEMBIC B
(yHKIIMOHAIBHOTO aHAJH3a Pa3sIUIHBIX 001aCTIX
anreOpbl, aHATUTUICCKOMN MaTEeMaTHKH
reometpud, nuddepeHnraTbLHON OIlK-1.2. YMeeT npuMeHsTh
TEOMETPHH U TOTIOJIOTHH, MaTEeMaTHYECKUE METOBI IS
I QepeHInaTbHBIX yPaBHEHUH, petenus npodeccuoHaIbHBIX
JIUCKPETHON MaTeMaTUKH U 3a7a4
MaTeMaTUYECKON JIOTUKH, TEOPHU OIIK-1.3. HMeeT npakTHUECKHA OTIBIT
BEPOSITHOCTEH, MaTEMaTUYECKOU pa3pabOTKH U peaTr3aIiist
CTaTHCTHKH H CITy4alHbIX MaTEeMaTHYECKUX MOJICIICH B
IIpOoUECCOB, YMCICHHBIX METO0B, HpO(i)CCCHOHaJ]I)HOﬁ
TEOPETHIECKOI MEXaHHUKH B JIeSATEIIbHOCTH
npoheCcCHOHATBHOMN
JIeSITENIbHOCTH
IK-1. Crnioco6en popmynupoBathb [K-1.1. Oo6manaet 6a30BBIMU 3HAHHSIMH,
3aJ]a4M ¢ MaTeMaTHIEeCKON MOJTy4YEeHHBIMHU B 00JIACTH
TOYHOCTHIO, 000OCHOBHIBATh MaTeMaTHYECKUX HayK,
YTBEPXKICHUS CTPOTO U MPOrPaMMHUPOBAHUS U
aHAJIM3UPOBATH TTOTyYEHHBIE WH(GOPMAITMOHHBIX TEXHOJIOTHI
pe3ynbTaThl B 00JIaCTH IIK-1.2. ‘YMeeT HaXO/IUTh,
MaTeMaTHKH U KOMIBIOTEPHBIX (hopMyJIUPOBATh U PeIIaTh
HayK CTaH/apTHEIE 3a/1a4H B
COOCTBEHHOU HAay4HO-
HCCIIEA0BATEIBCKON
JIESATEIIbHOCTH B MaTEMAaTHKE U
nH(POpMATHKE
I1K-1.3. HmeeT onbIT paboOTHI ¢ 3aauaMu
B 00J1aCTH MaTEeMaTUKH U
KOMITBIOTEPHBIX HAaYK, BKITFOYAs
MPUMEHEHUE MaTEMaTHUECKUX
METO/JIOB JIJISl PEIICHUS
MPAKTHUYECKUX 3a/1a4
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHE YAChI
n HaumenoBanue Ounas ¢hopma TKY
pa3aeia THCHUIIINHDBI AynutopHasi paboTa (Texymui
(Moxyast) Jlekny | CemuHapbI Komrpos CamocrosiTesnb KOHTPOJIb
un (MpaKTHYECK Hasi paboTa yCIeBaeMoCTH)
He 3aHsITHS)
1 OCHOBHBIE KOHIIETIIINH 10 20 2 30 JlomarirHee 3amanne
U TEPMUHBI KonTponbHas
pabota
2 Kombunaropuka 8 16 24 Jomainee 3aganue
3 Teopus uadopmanuu 2 4 2 6 JomaliHee 3aaHue
KonTponphas
pabota
4 Teopus rpados 10 20 2 30 JomaliHee 3a1aHie
KontponbsHas
pabota
Ix3amen 4
Hmozo: 30 60 10 90
O6vem oucyuniunst (M00ys) 190
(6 ax. u.)
Obvem Ooucyunaunvt (Mooyns) 5
(6 3au. eo.)
4. CopepxxaHue TUCHUILIMHBI (MOIYJIs)
Nen/m | HammeHoBaHue pazgesia ConepxaHue TUCHUNIHHBI (MOYJIs1) IO TeMaM

AMCHUIIMHBI (MOYJINA)

1 OcHOBHBIE KOHIEIIMHA U | OCHOBBI JIOTHKH U TEOPUH MHOKECTB. COOTBETCTBUA U OTOOpaKEHUS
TEPMUHEI KomOuHaTopuka: nepecTaHOBKH, pa3MELICHHUs, COUSTaHHS
OcCHOBHBIE IOHSTHUS TEOPUH I'padoB
bunapnslie oTHOMmEHH. OTHOIIEHNS SKBUBAJIEHTHOCTH U MOPSIKA
OCHOBHBIE METO/Ibl MATEMaTHYECKUX TOKa3aTeIbCTB
2 Komb6unaropuka CsoiicTBa couetanuii. CoueTaHus C MOBTOPEHUSIMH
PexyppenTabie cootHOmeHMs. Yncina GuboHauyn
[TepecTanoBku kak rpymmna. Paznoxxenus Ha mukisl. ®BU. Yucna Ctupaunra.
Yucna Katanana
3 Teopus uaGOpMaIIH B3pemmBanus u Teopust HHGopMauu
4 Teopus rpadoB JepeBbs u Byn0IbHBIE Tpadbl. DinepoBsl rpadbl. ['aMUIbTOHOBBI rpadbl 1

TypHupbl. [lapocoueranus. Jlemma Xomna. [Tnanapusie rpader. Teopema o
ISITH KPacKax

DNEeKTPOHHBIA JOKYMEHT




5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTpaHsIEeMOro IMPOrPaMMHOTO O0ECHeYeHHs, BKJIIOYas TPOAYKTHl OTEYECTBEHHOT'O
IIPOU3BOACTBA.

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

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

Ocnosnas numepamypa:

1. T'ucun, B. b. /IluckperHas MareMaTuka : yaeOHUK U TPaKTUKyM i By30B / B. b. ['ucum.
— 2-e u3M., nepepad. u gon. — Mocksa : UznarensctBo FOpaiit, 2026. — 428 ¢. — (Bricuee
oOpazoBanue). — ISBN 978-5-534-16763-4. — Tekcr : anmektponHbiii / OOpa3oBarenbHas
wiatdopma tOpaiir [caiit]. — URL.: https://urait.ru/bcode/582991.

2. NBanos, b. H. [luckperHas marematuka u Teopus TpadoB : yaeOHUK utst By3oB / b. H.
HBanoB. — Mocksa : M3natensctBo FOpaiit, 2026. — 177 ¢. — (Briciiee o6pazoBanue). — ISBN
978-5-534-14470-3. — Texkcr : anexTpoHHbI // O0pazoBarenbHas miatgopma FOpaiir [caidt]. —
URL: https://urait.ru/bcode/588754.

3. T'amkos, C. b. /luckperHas maremaTtvka : y9eOHMK M TpakTUkyMm mis By3oB / C. b.
lNamkos, A. b. ®ponos. — 4-e uzn., nepepad. u gon. — Mocksa : U3garensctBo FOpaiit, 2025.
— 530 ¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-17718-3. — TekcT : 37I€KTpOHHBIH //
O6pasoBarenbhas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/560607.

Jlonoanumenvhasn numepamypa:

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

2. Ilak, B. T'. JluckpeTHas MaremMaTWKa: TEOPUS MHOXKECTB W KOMOWHATOPHBIA aHAIHU3.
CO6opnuk 3a7au : yueOHoe nocobue st By3oB / B. I'. ITak. — Mocksa : U3natensctBo FOpaiit,
2025. — 233 c¢. — (Boicmee obOpazoBanme). — ISBN 978-5-534-21516-8. — Tekct
anekTpoHHBIH  //  OOpaszoBarenpHas  matdpopma  FOpaiit  [caiir]. —  URL:
https://urait.ru/bcode/575015.

6. MartepuajbHO-TeXHHMYeCKOe o0ecreyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIeMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUJIaM M HOPMaM M oOecleyrBaroIleii MpoBeeHne Beex
BUJIOB JIUCUUIUIMHAPDHOW W MEXJIWCUUIUIMHAPHOW MOATOTOBKH, MNPAKTHUYECKOH M HAy4HO-
UCCIIEIOBATEIbCKON PaboT 00yJaromuXxcs, MPeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomereHus, KOTOpBIE MPEACTABISAIOT COO0HM yueOHbIE ayIUTOPUH JIJIsl TPOBECHUS 3aHATUI
JEKIMOHHOTO THMA, 3aHATHUM CEMHHApCKOro (MpakTUYECKOro) THIA, T[PYIIOBBIX U
VMHAUBUAYAJIbHBIX KOHCYJIbTALMNA, TEKYIIIETO KOHTPOJISI U MMPOMEKYTOYHON aTTECTalllH, a TaKkKe
MOMEIIEHUS Il CAMOCTOSATENBHOM paboThl U MOMEIIEHUS Il XpaHEHUS U MPO(UITAKTUIECKOTO
obcimykuBaHusl yaeOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICIMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMHM OOYUYEHHsI, CIyXKAIlUMH JUIs MPEACTaBICHUS y4eOHOH
uH(popMaluu 60JIbIION ayIUTOPUH.

Nzydenune pucuumiansbl (MOIys1st) oOecrieuuBaeTcs B y4eOHBIX ayAUTOPHUSX, OCHAIIEHHBIX:

— CTOJIaMH U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOU;
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—  MEXaHUYECKUMHU KaJbKYJIATOPAMH;

— CIeNUaTu3UPOBAHHBIM 000PYI0BAaHUEM, BKIIFOYAs IEMOHCTPAIMOHHOE 000PYyTI0BaHUE.

[TomemeHust 11k CAMOCTOATEIBHOM paOOTHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHBIE
JUIS. MUCHOJIb30BaHUSI WHBAJIWJAMH W JIMIIAMU C OTPAHUYCHHBIMM BO3MOXKHOCTSMHU 370pPOBbS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
obecrieueHHeM  JOCTyNa B JJICKTPOHHYI  HMH(GOPMAIIMOHHO-00pa30BaTEebHYIO  Cpeay
YHusepcurera.

OO0yyarmumMcs MpeaoCTaBIseTCs AOCTyn (B TOM 4YHCIE YAQJICHHBIH) K pecypcam
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTH «HTepHET», JIeKTPOHHBIM pecypcaMm (B TOM
YHUCJIE JJIGKTPOHHBIM OHOJMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPO(eCcCHOHATBHBIM 0Oa3aM
JTAHHBIX U UH()OPMAIIMOHHBIM CITPABOYHBIM CUCTEMaM):

Ne HaunmMeHoBaHue noprasna Ccpblika
(M3naHus, Kypca, 1I0KyMeHTa)
1. | Hayunas snextponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OoubmoTeKa
2. Basa gausbix mus | T-cienuanucTos https://habr.com
3. | baza mannbix ScienceDirect https://www.sciencedirect.com
4. | OdunmaneHbIi cailT MUHHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/

BEICIIIEro oopasoBanus Poccuiickoit @eneparum

5. | ®enepanbheiii moprai «Poccuiickoe oopazosanue" | https://www.edu.ru/

6. | Mudopmanuonnas cucrema "Eannoe okHo nocryma | http://window.edu.ru/
K 00pa3oBaTelbHEIM pecypcam"

7. | Enunas xomnekims nudposix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®denepanbHblii IEHTP HHPOPMALMOHHO - http://fcior.edu.ru/
00pa30BaTeIbHBIX PECYPCOB

[lepeuenr WH(DOPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHUH
00pa3zoBaTeNbHOIO MpoIiecca 1Mo AUCIUTUIINHE (MOIYJI0), B TOM YHCIIE KOMIUIEKT JTUIIEH3MOHHOTO
IpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccHoHanbHble 0a3bl  JaHHBIX U
MH(OpPMalLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIponsBoacTeo JInnen3nonnoe / cB000HO

pacnpocTpaHsieMoe

OnepanMoHHBbIE CHCTEMBI:

Microsoft Imagine (Windows Client, Server) | sapy6exmnoe | nuuensnonHoe

Bpay3zepsbI:

SAnnexc.Bpaysep OTEUECTBEHHOE | CBOOOJIHO pacipocTpaHseMoe

Google Chrome 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe

OducHble NPUIIOKEHNS:

Microsoft Imagine (Visio, OneNote) 3apy0exHOe JIMIEH3UOHHOE

TeXstudio 3apyOexHoe cBOOOJIHO pacnpocTpaHsieMoe

Adobe Acrobat Reader 3apyOexHoe cBOOOJIHO pacnpocTpaHsieMoe

IporpamMmHoe oGecniedeHue sl IVIAHMPOBAHNUS M Y4eTa BPEMEHM:

Toggle app | 3apy0OeKHOe | CBOOOJTHO pacIpoCTpaHsIeMoe

CucteMsbl ynpapjeHHs] TPOeKTAMM:

Microsoft Imagine (Project) | sapy6exnoe | nmriensnonnoe

Cucrtembl ynpapjeHus1 0a3aMHi JaHHBIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | nuuensnonHOE

Cucrtembl pesepBHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | sapy6exnoe | smrensnonHoe

CHpaBO‘lHO-HpaBOBbIe CUCTEMBI:
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https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

KOHCYJ'H:TaHTHJ'IIOCZ CIIPpaBOYHO-IIpaBOBas OTCYCCTBCHHOC JIMIOCH3MOHHOC
CUCTCMA

CpencrBa aHTUBHPYCHOIM 32l ThHI:

Kaspersky Endpoint Security amst 6usneca OTEYECTBEHHOE | JIUIIEH3UOHHOE
Cranpmapraeiii Russian Edition

Cpenbl pa3padoTkm:

Visual Studio Code 3apy0exKHOE CcBOOOHO pacIpOCTpaHIEMOE
Bash (Unix shell) 3apyOexKHOE CBOOOJIHO pacnpocTpaHsIeMOe
Anaconda 3apyOexkHOE CcBOOOJIHO pacnpocTpaHsIeMOe
Robotic Operating System 3apy0exHoe CBOOOIHO pacpOCTPaHIEMOe
CopelliaSim 3apy0exKHOE CcBOOOHO pacIpOCTPAHIEMOE
Google Colaboratory 3apy0exKHOE CcBOOOHO pacIpOCTPAHIEMOE
IlakeThl MPOrpaMMHBIX CPeICTB M OHOJIHOTEK:

AutoPsy 3apyOexkHOE CBOOOJIHO pacnpocTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0eIKHOE CBOOOJHO pacIpOCTPaHIEMOE
Cucrtembl ynpaJjieHust ouoanorpaduyeckoii uHgopmanmeii:

Zotero | 3apyOeKHOE | CBOOOJTHO pacIpoCTpaHsIeMOe
CepBHCHI B CITYKOBI:

Bind 3apyOeKHOE CcBOOOJIHO pacnpocTpaHsIeMOe
Docker 3apyOexHoe cBOOOHO pacmpocTpaHsieMoe

7. Metoan4yecKue v OlleHOYHbIe MATEPHAJIbI
MeToauyeckne yKazaHus il 00y4alOUIUXCS 10 OCBOEHUIO TUCIHILIMHBI (MOYJIs1)

B mponecce usydenust aucuuruiuHbl (Moayns) «J/luckpernas marematuka. OCHOBHOM
YPOBEHB» B paMKaxX TEKYIIEro KOHTPOJISI YCIIEBAEMOCTU HCIOIB3YIOTCS TaKUE BUJbI Y4eOHOMU
paboThl, KaK JEKIUU, CEMHHApbl, KOHTPOJbHbIE pabdOThl U JOMAIIHUE 3aJaHMs, a TaKXKe
pa3IUYHBIE BBl CAMOCTOSTEIHHOW pabOThI OOydYaIOIMIUXCS 10 3aJaHHI0 TIPEIoJIaBaTes,
HaIpaBlIEHHBIC HA Pa3BUTHE HABBHIKOB MPO(ECCHOHATBFHON JEKCUKHU, 3aKPEIICHUE MTPAKTHUYECKUX
MPOECCHOHAIBHBIX KOMIIETEHIINHN, TTOOIIPEHNE UHUITUATHB.

Jlexyus — cuUCTEeMaTHYeCcKoe, IOCJIEI0BATEIbHOE, MOHOJOTHUYECKOE  M3JI0KEHHUE
nperno/iaBaTeseM yueOHOTo MaTepuraa, Kak MpaBuiio, TEOPETUYECKOTO XapaKTepa.

B mponecce nekuuii peKOMEHIyeTCS BECTH KOHCHEKT JIEKIUI: KpaTKO U CXEMaTHYHO
(UKCUPOBaTh OCHOBHBIC WJICH, BBIBOJABI W OOOOIICHWS JEKIMW; BBLICTSATH BAXKHBIC MBICIIH,
KJIIOYEBbIE CJIOBa U TepMUHBL. HeoO0X0onMMO OTMETUTh BONPOCHI MM MaTepuabl, KOTOpHIE
BBI3BIBAIOT 3aTPYIHEHHS, U MOTBITATECS HAWNTH OTBETHI B PEKOMEHII0BaHHOU JuTepatype. Ecimu
pa3oOpaThCsi B MaTepuane He YyAaercs, cieAyeT chopMyIHpoBaTh BOINPOC U 3a4aTh €ro
NPETo/IaBaTeI0 Ha KOHCYJIBTAI[MH WM BO BPEMSI CEMUHAPCKOTO (TIPAKTUYECKOTO) 3aHSTHSL.

Cemunap — 310 (hopMa yueOHOH NeATENTbHOCTH, IPOBOIUMAs B y4eOHOM 3aBEJICHUU O]
PYKOBOJCTBOM IpENojaBaTesis, TIA€ CTYACHTbl AaKTUBHO Y4YacCTBYIOT B O0OCYXIEHUSX,
NPaKTUYECKHX 3a/IaHUSAX U IPYTUX (popMax B3aMMOJEHCTBHSL.

Jlns ycrienrHoi moAroToBKU K CEMUHApPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TEMOM
3aHATUS M OCHOBHBIMH MaTepHajaMH, 4TOObl MMETh BO3MOXHOCTh AKTHBHO YYacTBOBATh B
oOcyxaeHuu. Takxe MOJIe3HO MOATOTOBUTH BOIPOCHI U HUJIEU JUIsl OOCYKIEHHS, YTO TTOMOKET
ri1y0Ke MOHATh MaTepHuaj U MPOJAEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Konmponvnas paboma — nuceMeHHasi pabota ¢ HaOOpOM 3a/1a4, KOTOPbIE HY)KHO PEIITUThH 3a
OTpaHHYEHHOE BpEMSI.

[{ens KOHTPOIBHOM PAOOTHI - MOTYYUTH CIICIIHAIBHBIC 3HAHUS TI0 OJTHOW WJIM HECKOJIBKUM
TeMaM JUCHUTUINHBI (MOYJIS) U MTPOJEMOHCTPUPOBATH HABBIKHM UX MPAKTUYECKOTO MPUMEHEHHUS.
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Jlomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJICIIH.

HpI/I pa60Te Had AOoOMalllHUMHU 3aJaHUSIMHW BaXHO BHHUMATCIIBHO O3HAKOMUTLBCI C
TpeOOBAaHUSAMHU U CPOKAaMH BBINOJIHCHHs. PeKoMeHyeTcss pa30MBaTh 3aJaHUs HA JTarbl, YTOOBI
n30exarh MEeperpy3kd M JIydille yCBOUTh Marepuai. Mcmonp3oBaTh pa3iuyHble HMCTOYHHKU
uH(pOpMaIKH, BKIIOYas YIeOHUKH U OHJIAHH-PECyPChI, I 00Jiee rITyOOKOro MOHUMAaHHMSI TEMBI.

Camocmosmenvnasa paboma — paboTa CTyJEHTOB, HANpaBICHHAs Ha YIIIYOJECHHOE
U3y4EHHE OTJEIbHBIX TEM M BOIPOCOB YUCOHOW JUCIUTUTMHBI (MOIYIIS).

B niporiecce camocTosTeNbHOM paboOThI CTYICHTHI B3aUMOICHCTBYIOT C PEKOMEHTOBAaHHBIMHU
MaTepHrajaMH [P MUHUMAILHOM YYaCTHUH MPeToiaBaTess. 3a/1aun CTyIeHTa BKIFOYAIOT PadoTy
C KOHCIIEKTaMH JIeKIIni (00paboTKa TeKCTa), MOBTOPHOE N3YUCHHE YUCOHBIX MATEPUAIIOB TUIAHOB
U TE3MCOB OTBETOB, U3YYCHHUE JIOMOJHUTEIBHBIX TEM, BBHIIIOJHCHUE YI€OHO-UCCIIEIOBATEILCKUX
3aJJaHUN U IPYTOE.

CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHUs M0 JUCHHUILUIHHE (MOIYJII0)

Kputepun nosyyenusi ypoBHsi M OlleHUBaHUS cOPMHUPOBAHHOCTH KOMIIETEHUMH 1O
aucuumiinHae «luckpernas MmareMatuka. OCHOBHOI ypOBeHb»

OueHuBaHue ypoBHSI YU4E€OHBIX JOCTHKEHHUH, OOyUYaIOMMUXCA MO AUCIHUIUIMHE (MOIYJIO),
OCYIIIECTBIISIETCS B BUE TEKYIIET0 KOHTPOJISl yCIIEBAEMOCTH U IMTPOMEXKYTOUYHOM aTTeCTaIiH.

IIpomexyTouHasi aTTecTamusi 1O JUCHUIUIMHE (MOIYJIO) OCYIIECTBISeTCS B (opme
9K3aMeHa, Py STOM MPOBOJAMTCS OIICHKA KOMITETCHIINMA, C(OOPMUPOBAHHBIX IO TUCIUILIMHE.

I[JISI OLCHUBAHWA TCKYWICIO KOHTPOJIA YCIICBACMOCTU H HpOMG)I(}ITO‘IHOﬁ arTeCTamuu
HCIIOJIB3YCTCA )IGCSITI/I68.JIJ'IBH8.H [KaJIa OHCHHMBAHHA, KOTOpas COOTHOCHUTCA C TpaﬂHHHOHHOﬁ
OATHOAIIBHOM 1Ko CJICAYIOIUM 06p2130M, €CJIM UHOC HC YKAa3aHO B CI/IJ'IJ'Ia6y'C€ JUCHUILIINHBI:

[MecatudannbHas IlarudamibHas OO0mas xapakTepUCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLleHKA OLleHKA AMCHMILINHE (MOYJII0)
10 OTtnuyaHO CTyIeHT NMOJHOCTBIO BIAJEeT 3HAHUSIMH, H3JIOKECHHBIMH B
OTAMYHO paboueii nporpamme, 1 IITyOOKO OCMBICTSIET TUCIUIUTMHY. OH
8 OTIM4HO CaMOCTOSTEIBHO U JIOTHYECKH MOCIIE0BATEILHO OTBEYACT Ha

BCE BOIIPOCHI, aKLIEHTHPYS! BHUMaHHE HAa HanOosee BaKHOM.
YMeer aHaNM3UpOBaTh, CpPaBHUBATH, KIACCUPHUINPOBATD,
0000mmaTh, KOHKPETH3UPOBAaTh M  CHUCTEMaTH3HPOBATbH
W3YYEHHBId MaTepuall, BBIAEISAS KIIOYEBBIE MOMEHTHI U
YCTaHaBNUBas TPUYNHHO-CIICJICTBEHHbIE CBA3H. YeTKo
dopMynupyer  OTBETBl,  YBEPEHHO  HWHTEPIPETHUPYET
pe3ynbTaThl aHAJIW30B U JAPYTHUX HCCIEIOBAaHWM, a TaKxke
pemaer cioxkHble 3amayd. CTyIeHT XOpoILIo 3HAaKOM C
METOAaMH UCCIIEI0BaHUS, HEOOXOAUMBIMH JJISl IPAKTHYECKON
JIeSATEIbHOCTH, U YMEET CBSA3BIBATh TEOPETHUECKHE ACTEKTHI
JUCHUIUIMHBL (MOZIYJIs) C MPAKTHYECKUMHU 3a/1a4aMHu.

7 XOpOH_IO CTy):[eHT O6J'Ia,[[aeT S3HaHUAMHA NPCAMETA IOYTHU B IMOJHOM

6 Xopomo o0beMe pabodeil mporpaMMBbl U CAMOCTOSITENIBHO, JIOTHIECKH
MOCJIe0BAaTENIFHO M BCECTOPOHHE OTBEYAET HA BCE BOIIPOCHI,
aKLUEHTHPYS BHUMAaHHE HAa HanOojee 3HAYMMBIX MOMEHTaX.
OH yMeeT aHaIM3UPOBaTh, CPABHUBATH, KIIACCH(DUITUPOBATS,
0000mmaTh, KOHKPETU3UPOBaTb M  CHCTEMAaTH3HPOBATh
W3yUYCHHBIH MaTepuall, BBIJEIss €ro KIOYeBbIe acleKThl U
yCTaHaBIUBAsI MPUYHHHO-CIIE/ICTBEHHBIC CBSI3U.
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[Mecatudannbuas IlaTudaibHas OO0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLICHKA OLICHKA AUCUHUIINHE (MOIYJIIO)

@opMyIHpyeT CBOU OTBETHI, YBEPEHHO HHTEPIPETHPYET
pe3yibTaThl aHAIM30B M APYIMX HCCICHOBAHHUH, a TaKKe
pelIaeT ClIoXKHbIE CUTyallMOHHbIE 3a7aun. CTyI€HT XOpOLIOo
3HAKOM C METOJaMH HCCIEAOBaHHSA, HEOOXOAMMBIMU IS
NPAaKTUYECKOW  JNeSTeIbHOCTH, W  yMEeT  CBS3bIBaTh
TEOPETUYECKHE acleKThl IMpeaMeTa ¢ MPaKTUYECKHUMHU

3a1a4aMHu.
5 YnoenerBoputensHo| CTyaeHT 0biagaeT 6a30BBIMU 3HAHUSMU 10 TUCITUILTHHE, HO
4 YV 10BIETBOPHTEIBHO | UCTIBITHIBAET TPYIHOCTH MPU CAMOCTOSTENBHBIX OTBETaX M

UCTIONB3YeT HEeTOYHBIE (OpMYIUpPOBKH. B xome oTBeTOB OH
JTOTTYCKaeT OIMMNOKH, Kacaroluecs: CyTH BompocoB. CTyAeHT
CIOCOOEH pelIaTh TOJILKO caMble MIPOCTHIE 3aJa4 U BIajceT
JIMIIb MHHUMAJIBHBIM Ha0OpOM METOJIOB MCCIICTOBAHMSL.

3 He cnan CryneHT He oBIajieNl 00sS3aTEIPHBIM MHHAMYMOM 3HAHHMA

He cnan 0 TIPeAMETY U He MOXKET OTBETUTh Ha BOIIPOCHI, AaXKe €CIIU

1 He cian npenojaBaTenb  3aJaeT  JIONOJHHUTEIbHBIE  HABOIIINE
BOIIPOCHI.

Huctunnuna (Moxynb) «Jluckpernas matemaTtnka. OCHOBHOM ypOBEHb» OILIEHHUBAETCS
CJIEAYIOIIUM 00pa3oM:

AKTHBHOCTH Bec Onucanmne

Homanrawe 3amanns | 20% | HaGop 3amad mo TemMaM Heaemu

KonTponbHbIe 40% | IlucpmenHas paboTa ¢ HAOOPOM 3a7ad, KOTOPHIE HY)KHO PEIINTh 32
paboThI OTpaHUYEHHOE BpeMs
Ox3ameH 40% | [TucbmeHHast WK yCcTHAsE padoTa HaJl 3aJ]aHueM, HalpaBIeHHBIM Ha

MIPOBEPKY IOJIyUEHHBIX 3HAHUH U HABBIKOB MO JUCUUIUINHE (MOIYIIIO)

®opmyJia pacyéra HUTOrOBOM OLEHKHM IO AucHuIIMHe (Moay/wo) «J/luckperHas
matemaTuka. OcHoBHO# ypoBenb»: «0,2 X cpennee 3a nomarnnue 3afganus + 0,4 x cpeanee 3a
KOHTpPOJIbHBIE Pab0ThI + 0,4X cpeHee 3a HK3aMEeH».

Texyumii KOHTPOJIb ycreBAeMOCTH 00y4aKOIIUXCS M0 JUCHUIIIHHE (MOAYJII0)
IIpumepHbIe 3a1aHNS IO KOHTPOJILHOU padoTe
KonTtpoabnas padora Nel

KonTpoubnas padora Ne 1

[IpoomkuTenbHOCTE: 2 Yaca

1. Henp3s umeth npu cede 3yieKTpoHHBIE yCTpoiicTBa. Ecnu Hapymuie 3T0 TpeboBaHue,
paboTa OynieT aHHYJIHMpPOBaHA U €€ HEeMb3s OY/IEeT Mepenucarh.

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

3. Ecnm cunTaens, 9TO pelieHne 3a/1a4 HeNpaBUIbHOE, 3a4epKHHU €T0 U HAITUIIK HOBOE. B
cilyuae, eclii B paboTe MPUBEIEHBI 1B Pa3HbIX OTBETA WM PEIIEHU, OLIEHUBAThCA OY/IET TOJIBKO
nepBoe.

OreHka 3a KOHTPOJIBHYIO pabOTy CTaBUTCS O hopMyIie:

Orenka = min(cymma 6aiioB 3a 3aaaun;10).
3amaua 1.
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1 a7
IIpo kaxnoe u3 yrBepKIACHUM ONPEeIId, UCTUHHO OHO UJIH JIOXKHO.
Ay eNFKeN((n+k>10—n+k2>15);

0) XERVWCR(IyERYESVIZERX+ZES).

3amaua 2.

2 6ay1a

Kakue u3 crnegyronmx BbICKa3bIBAHUMN PABHOCUIIbHBI BBICKA3bIBAHUIO «XOPOILIO CMEETCS
TOT, KTO CMEETCA NnociaeaHumM»? B KaK10M MyHKTE HY>KHO MOSICHUThH OTBET.

a) Kto cmeetcst mociiefHUM, TOT CMEETCSI XOPOLIO.

0) KTo He cMmeeTcs mociaeHUM, TOT HE CMEETCSl XOPOIIIO.

B) KTO He cmeeTcst Xopol1o, TOT He CMEeTCs ITOCIIeTHUM.

r) KT0 X0pomio cMeercsi, TOT CMEETCS TTOCIISTHUM.

1) ToabKO TOT, KTO XOPOIIIO CMEETCS, CMEETCS MOCIIESTHUM.

e) Kaxxaplii uim cMeeTcst XOpOIlo, WIIH HE CMEETCS ITOCIICTHUM.

k) Kaxxip1ii uiim He CMEeTCst XOPOIIo, MIIM CMEETCS MOCIIETHIUM

3) [1moxo cmeeTcst TOT, KTO CMeeTCs HE TTOCIICTHIM.

n) [l1oxo cMeercst TOT, KTO HE CMEETCs TIOCIEHUM.

K) He ObIBaeT Takoro, 4T0 KTO-TO IJIOXO CMEETCS U CMEETCS MTOCIICTHUM.

3amaua 3.

2 dasnna

B 20 smuxoB paznoxuin 60 uépubix u 60 OenbIX MIAPUKOB — M0 6 IAPUKOB B KayK/bIM.
Bans 3ameTni, 4To B KaX/10M U3 NEPBbIX 14 ANMKOB YEPHBIX MIAPUKOB OKa3aJ0Ch OOJbIIE, YeM
Oenbix. BepHo 1M, yTO cpenu mocieqHUX 6 SIIMKOB TOYHO HaMIETCs Takoil, B KOTOPOM BCE
mapuKu Oenpie?

3agaua 4.
2 daj1a

Jlomatelii 3a60p NepeKpalInBaioT B 1Ba IIBETA: CEPbI U YEPHBIN — TaKKUM 00pa30M, YTOObI
C KaXIOW cepoil TOCKOH psiioM o0s3aTenbHO ObUTa uepHas. Kakoe HamOosbliee Yucio cephix
JIOCOK MOKET OBbITh B 3200pe, €CIIM OH COCTOUT U3 62 10COK?

3apaua S.

2 danna

ITycte MHOXecTBa A U B TakoBbl, uto cymectByeT ciopbekuus f : A — B Takas, uro
npooOpa3 1000ro OJHO3JIEMEHTHOro MOoAMHOXecTBa B OeckoHeueH. BepHo nu, 4yto He
CyIlIeCTBYeT MHBEKINHN 13 A B B?

3agaua 6.
2 daJi1a

10 manbuukoB u 10 1eBoYeKk CTPOAT XOpPOBOA. B x0poBoAEe MaabUMKU U JEBOYKH JIOJKHBI
yepenoBatbcsi. Ho cpenu neBodek ecTh 0jHa, 0 MeHH Maiia, KOTopasi He XOUYeT CTOSITh PSAOM
C OJIHUM W3 Malb4YHKOB, KOToporo 30ByT Carmma. CKOJBKO CYIIECTBYET CHOCOOOB COCTaBUTHh
xopoBoj u3 10 mansunkoB u 10 nqeBouek, uroOsl Maima He cTosia psgom ¢ Careit?

3amaua 7.

2 Gamta

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

3amaua 8.
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1,5 6amna

[Ilepenra HOBOOpaHIEB cTOUT Tmepex crapmnHod. OH KoMmaHayeT «HaieBo». Ilo
HEOIBITHOCTH YacTh COJAAT TOBOPAYMBACTCA HAJIEBO, & 4acTh — Hanpaso. [locie aToro kaxayro
CEKYHy IIPOUCXOJUT CIEAYIOIIEE: CONIAThI, OKa3aBIIXECs APYT K IPYTy JIMLOM, IOHUMAIOT, YTO
opou3oLula oImMOKa, M IOBOPAYMBAIOTCA KpyroM. B crienyrolryto CekyHAy CUTyalus
OBTOpsETCs. JJOKaKy, 4TO paHO MIIM IIO3HO LIEPEHIa BCTAHET HETIOIBUKHO.

3apaua 9.

1,5 6ama

Ha xonrpecc cobpanuce yu€Hsie, Cpeid KOTOPIX €CTh JIpy3bs. OKa3aiock, UTO Kax/Ible 1Ba
U3 HUX, UMEIONINE Ha KOHTPEecce paBHOE YMCIIO JIPYy3ei, He UMEI0T 00mmux Apy3eil. Jlokaxu, 4ro
HaWETCs y4EHBIN, KOTOPBIM UMEET POBHO OJHOIO Apyra U3 YUCJIa Y4aCTHUKOB KOHI'peEcca.

3amaua 10.

1,5 6ama

HamomHuM, 4TO OMHApHOE OTHOILCHHE HAa3bIBACTCS OTHOIICHHEM HECTPOrOro MOpsKa,
€CII OHO pe(IeKCUBHO, aHTUCUMMETPHYHO M TPaH3UTHBHO. CKOJBKO PA3IMYHBIX OTHOLICHHUH
HECTPOroro MopsijKa cyuiecTsyeT Ha muoxectse {1,2,3,4}?

KonTtpoJsbHas padora Ne2

3agaua 1.

1 6aun

Cn0BOM Ha3bIBA€TCS MPOU3BOJIbHAS TIOCIIEAOBATEIEHOCTE OYKB. A(aBUTHOM 3aMTUCHIO JUIs
JAHHOTO CJIOoBa OyZeM Ha3blBaTh CIIOBO, 3allMCaHHOE TEMHU ke OyKBamMH, HO B aln(aBUTHOM
nopsake. Hanpumep, andaBuTHas 3aUCh CIIOBA «MaTEMaTHKa» — 3TO «aaaeuKMMTT». CKOJIbKO
CYILIECTBYET pa3iMMuHbIX cioB AnuHbl 10, 11 KoTophix andaBUTHAs 3alKch COBMAAAET C
UCXOJHBIM cI0BOM? B kauecTBe OYKB MOYKHO MCIIOJIb30BaTh JIMIIb CTPOUHBbIE OYKBbI PYCCKOTO
andaBura.

3agaua 2.

1,5 6amna

Jlarymka cuaut B BepiinHe A kBagpata ABCD. KaxabiM MpeKKOM OHA MEpeMeIIaeTcs B
BEpILMHY KBaJpara, COCETHIOI C TOW, B KOTOpOHl oHa HaxoauTcs. CKOIBKHUMH CIIOCOOaMHU
JSATYIIKA MOYET MPBIraTh TakK, YTOOBI POBHO Y€pe3 n MPBDKKOB OKa3aThcs B BepiinHe B?

3anaua 3.

1,5 6amia

B HeKoTOpOI1 KOMIIAHUU CTYJIEHTOB 0Ka3aJI0Ch, YTO y KaXJI0r0 MApHS POBHO 9 3HAKOMBIX
JIEBYIIICK, a y KOXKJION ACBYIIKH POBHO 9 3HAKOMBIX mapHel. MoXXeT i1 B 3TO KOMIaHUU ObITh
poBHO 50 cTyneHTOB?

3agaua 4.

1,5 6amna

B HekoTopoii cTpaHe Kak/ple ABa ropojia COeIMHEHbI TMO0 aBUATMHUEH, JIN0O Kele3HOU
noporoii. Jlokaxkure, 4To MOKHO BBIOpaTh BHUJI TPAHCIIOPTA TaK, YTOOBI OT Ka)JI0T0 Topoja
MO>HO OBLIO 00PaThCs A0 JHOOOTO APYTOro, MOJIB3YICh TOJBKO 3TUM BHIOM TPAHCIIOPTA.

3amaua 5.

1 6asn

B HekoTopoMm cBs3HOM rpade creneHu Bcex BepiinH paBHbI 10. JlokaxkuTe, 94T0 IpH
yaaJieHnH J1I000ro pedpa ATOT rpad OCTAHETCS CBS3HBIM.

3amaua 6.

1,5 6anaa

B kaxo0if cTpoke U KaKIOM CTONOIIE IIaXMaTHOM TOCKU CTOUT 1o 3 naabu. JlokaxuTe,
YTO MOKHO BBIOpAaTh 8§ najiell, He ObIOIUX YT ApyTa.

3amaua 7.
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2 das1a

I'pad G sBisieTcs miIaHaApHBIM, OHAKO TpH 100aBICHUU K HEMY JIF000r0 pedpa cBOiCTBO
IUTAHAPHOCTHU TepseTcs. JJokaxuTe, 4To B ’TOM rpade HET BEpIINH CTEIIEHU MEHbIIE 3.

3amaua 8.

1,5 6anaa

Y Wnbu Obiia Oymaxkka, Ha KOTOpoi Hamucanbl uyncia oT 1 mo 10. Mnbs BeuepkHyI
HEKOTOpBIe 5 W3 3TUX 4YHcel. AJla XO4YeT OTrajarh, Kakue MMEeHHo. [ 3Toro oHa Moer
3agaBath Mibe mo0ble BOIPOCH], OTBETHI HA KOTOPBIE MOTYT OBITh TOJBKO «J1a» MM «HeT». Ho
Wnbs nan noackasky: yucio 1 v yucno 2 1160 06a BHIYEPKHYTHL, TM00 00a HE BEIYEPKHYTHI.

3a KaKoe HaMMEHbILIEE YHMCIO BOIPOCOB AJljla FapaHTUPOBAHHO CMOXKET OTra/aTh, Kakue
MMEHHO YHCJIa BBIUEPKHYTHI, YUUTHIBAS JAHHYIO MOICKA3Ky?

3amaua 9.

1,5 6anaa

[Tycts S(n,K) o603HauaeT yrcao CTupiauHra BTOPOro poja. JIokaxu, 4To

S(n,k) =S(n — 1,k — 1) + kS(n — 1,k).

3agaua 10.

1,5 6anaa

B komextuse u3 30 yenoBek 0Kazaaoch, 4TO JIOOBIX MATEPHIX MOYKHO YCAIUTh 33 KPYIJIbII
CTOJ TakK, 4TO KaXAbld OyJIeT CHIETh PSJAOM CO CBOMM 3HAKOMBIMHU. J[OKa)XUTE, YTO B 3TOM
KOJUJIEKTHBE HaieTcs koMnanus u3 10 yenoBek, B KOTOPOM Ka)/1blil 3HAKOM C KayK/IbIM.

Sagaua 11.

1,5 6amia

ITycTh V1, . . . ,VI — caMblii JTIMHHBIA MPOCTOi myTh B rpade G. okaxute, uto y(G) < I.

IIpumepHbIe JoMALIHUE 3aaHUS
JomamHee 3a1aHue mo TeMe: «OCHOBHbIE KOHLIENIIUHM U TEPMHUHBI»

3amaua 1.

JIByM MaTeMaTHKaM JaJiy ABYCTOPOHHIOIO KapPTOUKY M COOOIIUIIH, YTO C OJHOU CTOPOHBI Ha
HEl HaIllMCaHO HEKOTOPOE HaTypajbHOE Yncio N, a ¢ Apyrou N+1. Kaxaslii BUAUT, YTO HATMCAHO
C €ro CTOPOHBI, HO HE BUJUT IPOTHUBOIIOIOKHYIO CTOpoHY. [Ipon3omen cneayrommii Auanor:

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

b: U s He 3Har0, 4TO HAMCAHO C TBOEH CTOPOHBI.

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

b: U1 s Bce em€ He 3Hat0, YTO HAIUCAHO C TBOEH CTOPOHBI.

[Tocnennsist napa perumk nosropunack emeé 10 pas, nocie yero A ckazani: «A Teneps s 3Halo,
YTO HaMKCaHO C TBoei!» UeMy MOrio ObITH paBHO N?

3amaua 2

VY onHoro cynraHa ObUIO JBa MYAPBIX BU3UPS. 3aXOTEN OH MPOBEPUTH, HACKOJIBKO OHU
cooOpazutenbHbl. [103Ban oH X 000MX U CcKa3al:

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

[Ipu sTOM cynTaH cooOmU TEPBOMY BU3HPIO MTPOU3BEIECHNE ITUX YHCEN, a BTOPOMY —
cymmy. [Iponsomeén caeayrommii 1uanor:

A 4l He 3Har0, YTO ATO 3a YMCIIA.

b: 41 6b11 B 5TOM yBEpEH.

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

b: Torga s 3Har0, 4TO 3TO 3a YHCIHA.

Kakue 10 ObLIH umcia?

3agaua 3

Anp6ept u bepnapa Tonpko yto nmozHakommiuck ¢ Lllepun. OHu XoTAT 3HaTh, KOrAa y Heé
neHb poxxaenus. lllepun npennoxkuna UM AecaTh BOZMOXKHBIX faT: 15 mas, 16 mas, 19 mas, 17
utoHs, 18 urons, 14 urons, 16 utons, 14 asrycra, 15 aBrycra u 17 aBrycra. 3atem llepun ckazana
AnpbepTy MecsIl CBOeTo poxkaeHus, a bepHapay — nens. [Tocie 3Toro coctosicst Tuanor.
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Ans0ept: S He 3Hato, koraa y Hlepun [lens posknenusi, HO s 3HaK0, 4TO bepHap Toxe He
3HaeT.

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

Anbs0ept: Teneps s Toxe 3Hat0, koraa y Lllepun gens poxaeHusl.

Korna y Hlepun nenb poxaeHus?

3amaua 4

OpaHax1pl HAYAIBHUK TIOPHMBI BbI3BAJI IPECTYITHUKA, TPUTOBOPEHHOTO K Ka3HU, U COOOIIINIT
emy:

— Bac ka3usT Ha cneayrouieil Heqene B MoyiaeHb. JleHb Ka3HU CTaHeT Il Bac CIOPIPU30M,
BBl y3HaeTe 0 HEM, TOJIBKO KOrJa Ilajad B MOJACHb BOMAET K BaM B Kamepy. HayanbHUK TIOPbMBI
OBLT YECTHBIM YEJIOBEKOM M HUKOI/Ia HE Bpall.

3aKI04€HHBIN TOAYMaJl HaJl €T0 CJIOBAMHU U YJIBIOHYJICS:

— B Bockpecenbe MeHs ka3HuTh He MoryT! Benp Torna yxe B cydb0oTy BeuepoMm s Oyny
3HaTh 00 ATOM. A, 110 CIIOBaM HavaJbHHKA, I HEe OyIy 3HATh ACHb cBOel ka3zHU. Clie0BaTeNbHO,
MOCIEAHUI BO3MOXHBIN JeHb MOl Ka3Hu — cy00oTa. Ho eciu MeHs He Ka3HAT B MATHHILY, TO 5
Oyny 3apaHee 3HaTh, YTO MEHS Ka3HST B CyOOOTY, 3HAYUT, ¥ €€ MOKHO HCKITFOUHUTb.

[TocnenoBarenbHO MCKIIOYMB MATHUILY, YETBEPr, Cpely, BTOPHHUK M MOHEICIbHHUK,
IPECTYMHUK MPUILEN K BBIBOJY, UTO HayaJlbHUK HE CMOXET €ro Ka3HWUTb, BHIIIOJHUB BCE CBOU
CJIOBa.

Ha cnenyrouieit Hepene nanay nmocryvai B €ro ABEph B MOJIJEHb B CpeAy — 3TO ObLIO AJIs
HEro MOJHOW HEOKUJAHHOCTHIO. BCE, 4TO HaYallbHUK TIOPBMBI CKa3aJl, OCYIIECTBUIIOCH.

['ie HEnoCTaTOK B pacCcyk /A€HNUHU 3aKJIFOUEHHOTO?

3agaua b.

N3 200 octpoButsan y 100 yenoBek riasa ronyosie, a y 100 — xapue. Ho HukTO HE 3Haer,
KOTO I[BETa ero COOCTBEHHBIE Ila3a — TOIyOble, Kapue Wi BooOIie 3eneHble. Ha octpoBe HeT
OTpaKaloIIUX MOBEPXHOCTEH, TaK YTO HUKTO HE MOXKET IPOCTO YBUAETH LIBET CBOMX IJia3 B
otpaxkeHnu. Kpome Toro, Jr0sM MOJ CTPAXOM CMEPTH 3allpelieHo 00IAaThCS APYT C IPYroM Kak
YCTHO, TaK U MUCbMEHHO.

TeMm He MeHee, KaXKIblii U3 HUX MOKET BUJETh LBET IJ1a3 OCTANIbHBIX 199 OCTpOBUTSIH.

Kaxayo HOYb Ha OCTpPOB MPUIUIBIBAET KOpalOib C KalWTaHOM, KOTOPBIM, IJIEHUI
OocTpoBUTSH. Eciii KTO-HUOYb U3 MJICHHUKOB MTPABUJIBHO YTaJaeT [[BET CBOUX IJ1a3 U HA30BET €r0
KallUTaHy, OH CMOXET CEeCTh Ha Kopaljb M MOKUHYTh OcTpoB. Ho Haka3zaHue 3a ommOKy —
CMEPTB.

OpnHaxpl Ha OCTPOB MPUOBIBAET MHOCTPAHELL, O KOTOPOM M3BECTHO, UTO OH BCET1a TOBOPUT
npaBay. Bce octpoBuTsHe cobpanuch mocMoTpeTh Ha Hero. JKenas MoMoYb IUIEHHHMKaM,
nHocTpaHel 00bsBII: «Kak MUHUMYM y OHOTO U3 Bac roiayOble riia3ay.

CKOJIBKO YeJI0BEK MOCIe ITOr0 OObSIBIEHHS TOKUHET OCTPOB M KOI'J1a UMEHHO?

Jomammnee 3axanne no reme: «KomOuHaropuka»
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1. ABOMHOUN NOACHET
e

3ADAYAT HazoseM uenoaexa mManoobWwmMTeNbHbIM, ecnu ¥ Hero meHee 10 3HakoMblx. Hasosem de-

NOBEKE YYAAKOM, CNU BCE ero 3HaKOMble ManoobwmTenbHbl. [oKaxuTe, 4To Yyaakos He

Gonbuwe, Yem ManoooLWMTENbHbIX.

*¢———
3AJAYA 2 B TEHHMCHOM TYpPHUPE KaXabli MrPaeT C kaxasiM posHo 1 pas. Huuenx wHet. Mycrs a; —
uncno nobea 1-ro rpoka, b; — YNCRo nopaxexui i-ro urpoka.

D2
pIL

[Dokaxwure, yto Y a?

[ —
3A0AYA 3

MycTe 8 rpade n BepWUH, 1 pebep, a cTenexu BepluuH pasHbl di. ..., dy.

” n
im? 2
[okaxute HepaseHCTa0 < S d;.
n e
=1
.~
3ALAYA 4 Teopema Mantens. [an rpad Ha 1 BEpPLUMHAX, B KOTOPOM HET TPEYTONbHUKOS.
Jlokaxxure, HE MCMONb3Yys MATEMATHUYECKYIO MHAYKUMIO, YTO YMCNO pE6ep B TakoM rpade
2

n
HE NpesocxoanT T

———
3A[AYAS [laH rpad Ha n BEPLUIMHAX, B KOTOPOM HET UMKNOB SAWHbI 4.

[Lokaxure, 4TO KONMYecTs0 pedep B 3TOM rpade He NPesocxoguT

n(l + vdn — R)}
_—

i

2. METOJ PACHHPEAEJIEHUSA 3APA/10B

Ot0 uaes, 0600maromas uae ABOIHOrO mojacyera. Korna Takoil mojcyer HETpUBHAJICH,
ero ObIBaeT ym0OHO CPOPMYIHPOBATH KaK Ha3HAYCHHE OOBEKTaM HEKOTOPBIX BEIHUYMH U HMX
MOCIIEAYIOIIEE TepepacipeielicHie. DTH BEIMIHHBI OyIeM Ha3bIBaTh 3apsIaMH.

3AJTAYA 6

B npsimoyrosnbHOI Tabiiniie HEKOTOPbIE KJIETKH OTMEUEHbI: B HUX HapUCOBaHBI 3BE3JOUKH.
N3BecTHO, YTO 111 1H000M OTMEYEHHOM KJIETKM KOJIMYECTBO 3BE3/I0UEK B €€ cToudle
COBIAJIaeT C KOJMYECTBOM 3BE370YEK B €€ cTpoke. JlOKakuTe, 4To YMCIO CTPOK B TaOJMIlE, B
KOTOPBIX €CTh XOTb OJIHA 3BE3/J0YKA, PABHO YHCIY CTOJIOIIOB Ta0JIUIIbl, B KOTOPBIX €CTh XOTb OJ[HA

3BE3J0YKA.
3AJTIAYA 7

Ha mnockoctu naHo N okpyXHOCTeM pagumyca 1, mpuyeM H3BECTHO, YTO KaxKjas
nepecekaeTcs XoTs Obl ¢ OTHOM JIpYTroil OKpYKHOCTBhIO M HUKaKas mapa He kacaeTcs. [lokaxure,
YTO BCE BMECTE OKPYXHOCTH 00pa3yroT HE MEHbILIE N TOYEK MepeceyeHus (B OJJHOM TOUKE MOTYT

nepecekarbes 0osee ABYX OKPY)KHOCTEH ).

3apanus AJsl MPOMEKYTOYHOM aTTeCTAIUM MO JUCUMILIHHE (MOTYJIIO0)

Ne 3aganue OtBer Komnerenuust
n/n
1 | Yemy paBHO KOJIMYECTBO BCEX MOIMHOKECTB MHOKECTBA, COCTOSIIETO U3 5 32 OIIK-1
3JIE€MEHTOB?
2 | Kak Ha3bIBaeTcs 0TOOpaXKeHUe, IPU KOTOPOM KaXKIbIH 3JIEMEHT 001acTH GbyHKUIMSA OIIK-1
oIpe/ieNieHHst UMEET POBHO OJIMH 00pa3?
3 | CKOJIBKO CBOMCTB JIOJKHO BBIIOJHATHCS ISl TOTO, YTOOBI OTHOIIIEHNE 3 OIIK-1
Ha3bIBAJIOCh OTHOILICHUEM 3KBHBAJIECHTHOCTH?
4 | Kak Ha3pIBaeTCs IIar JI0Ka3aTesIbCTBa, Ha KOTOPOM YTBEPKICHUE WHJTyKIIHOH IK-1
JOKa3bIBaeTcs U n+1 Impu MpeanonoKeH!H ero HCTUHHOCTH 1S n? HBIN
nepexon
5 | CKOJIBKO CYIIECTBYET PA3IMYHBIX IEPECTAHOBOK U3 3 Pa3TUIHBIX 6 OIIK-1
JJIeMEHTOB?
6 | CKoIbKMMH cTIOCOOaMHU MOKHO BBIOpaTh 3 mpeamera u3 5 BUAOB, €CIIH 35 OIIK-1
MPEeJMETHI OJTHOTO BHJIA HEPA3JIUUUMBI M BEIOOP ¢ IOBTOPEHUSIMH?
7 | Yemy paBHO 6-e uncio nocienoBarenbHocT Pubonauyn (HaunHasg ¢ 1, 1)? 8 OIlK-1
8 | Kak Ha3biBaeTCs IpeCTaBIICHUE [IEPECTAHOBKU B BUJIE TIPOU3BECHHUS IIUKIJIMYECK OIIK-1
HE3aBUCHMBIX IUKJIOB? ast
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CTPYKTypa

9 | Yro noacuuteiBaroT ykcia CTUpIMHTa BTOPOro poaa S(n, k)? pazOueHus OIIK-1
MHOXECTBa
10 | Yemy paBHO 3Ha4yeHue 5-ro uncia Karanana? 42 IK-1
11 | Kak Ha3pIBaeTcsi MUHMMAJbHAS CIUHHLIA H3MEPECHHUS KOJTMYECTBA out OIIK-1
nH(pOpPMAITHH B JBOMYHOH cHcTeMe?
12 | KakoBa ocHOBHas 11ejb aaroputMa Xaddmana B 3aauax B3BCIIUBAHUSA U MHHHAMM3AIT IIK-1
KOAMPOBaHUsI? usl cpesiHe
JUTHHBI
Ko/ia
13 | Yemy paBHa cymMMa CTEICHEH BCex BepinH rpada? 2|E| OIIK-1
(ynBoeHHoe
YHUCIIO
p&oep)
14 | Ckoabko p€oep comepkurt jaepero ¢ 10 BeprimHaMu? 9 OIlK-1
15 | Kakoe ycioBre HEOOX0AUMO U JOCTATOYHO JIJIS CYIIECTBOBAHHUS diljiepoBa BCE IK-1
IUKJIa B CBSI3HOM rpade? CTETICHH
BEPIIVH
YETHBI
16 | Yro obs3aTensHO MOCENIAeT TaMUIIBTOHOB MYTh B rpage? BCE OIlK-1
BEPIIMHBI
17 | dns rpadoB kakoro tumna GopMynupyetcs iemma Xoia O CYIIECTBOBAHUH | JBY/IOJBHBI [K-1
napocoyeTanus’? e rpadb
18 | Yemy paBHa siinepoa xapakrepuctuka (V - E + F) s cBsizHoro 2 OIlK-1
1aHapHoro rpada?
19 | KakoBo xpoMaTHUECKOE YUCIIO JIFOO0T0 ABYAOIBHOTO Tpada (¢ XOTs OB 2 [K-1
OJIHUM pedpom)?
20 | Kaxoii Tum rpada HeoOX0auM /IS CYIECTBOBAHMUS TOTIOJIOTUYECKOM OpPUEHTHPO OIlK-1
COPTUPOBKHU? BAHHBIN
AIMKIINIeC
kuii (DAG)
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