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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamma aucuumuinHbel (Monyis) «JluckperHas maremartuka. I[IponBUHYTHIN
YPOBEHb)» COCTaBJIEHA B COOTBETCTBUU C (heepalbHBIM T'OCYAAPCTBEHHBIM 00pa30BaTEJIbHBIM
CTaHJapTOM BEICIIEro oOpa3zoBaHus — OakanaBpuar no crenuanbHoctd 02.03.01 «Maremaruka u
KOMIIbIOTEPHbIE HAayKu», npodmib «Pa3paboTka», yTBep)KIEHHBIH NpUKa3oM MHUHUCTEpPCTBA
HayKH ¥ BbIciiero oopaszoBanus Poccuiickoit @enepanuu Ne 807 ot 23.08.2017 roxa.

N3zyuenne nucuumiuHbl (Monyis) «JluckperHass maremaTka. IIpoiBHHYTBIM ypOBEHB»
SIBIISICTCS OCHOBOM JIJISI MHOTHX APYTHMX MaTeMaTHUECKUX AMCUUIUIMH. [lucuurimnHa (MOayIb)
pa3sBUBAECT AHAIUTUYECKOE M KPUTHUYECKOE MBIIIICHUE, YTO SIBJISAETCS BaKHBIM HABBIKOM JIs
pELICHHS CI0KHBIX 33/1a4 B Pa3IMYHBIX cepax.

MecTo AMcHUIINHBI (MOYJIS) B CTPYKTYpe 00pa30oBaTe/ibHON MPOorpaMmbl

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

JuctummHa (MOayIb) u3ydaercs Ha 2 u 3 Kypee 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 3a/lad HAa OCHOBE JUCKPETHBIX CTPYKTYp, TaKUX Kak
QJITOPUTMBI TOMCKA, ONTUMHU3AIMK M aHaiM3a TpadoB, MPUMEHUTEILHO K KOMITBIOTECPHBIM
HayKawm;

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

— HNPUMCHHUTDb JUCKPETHBIC MATCMATUYCCKUEC METOAbI JJId aHaJIM3a U CUHTE3a aAJITOPUTMOB
MAalIMHHOTO O6y‘IeHI/IH, O6pa6OTKI/I AAHHBIX U IIPOCKTHPOBAHUS CUCTCM.

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

— OCHOBHEIE IIOHSATHSI JIOTMKH BBICKA3bIBAHWI M JIOTHKU MMpeaArKaToB, OICpalvu HaQ
MHOKECTBAMHU U UX CBOICTBA;

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

— (¢yHIaMeHTalbHbIe KOMOWHATOpPHBIE KOH(MUTYpalMu: MEepEeCTaHOBKH, pa3MEIICHHUS,
COUETaHMsI, a TAaKXKe (POPMYIIBI ISl UX BBIYUCIICHUS, BKIIIOUAs CIIy4au C TIOBTOPCHUSIMH,

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

— CYThb PEKYPPEHTHBIX COOTHOILIECHHWH, METOJ MaTEMATH4YeCKOW HHAYKIUH U €ro
MIPUMEHEHHUE JIJIS1 TOKA3aTEIbCTBA YTBEPKACHUN.

ymembw:

— HPUMCHATH 3aKOHBI JIOTUKUM W TCEOPUHW MHOXCECTB IJId YIPOIICHUA BI)Ipa)KeHI/Iﬁ n
PEUICHUSA JIOTHYCCKHUX 3aaa4,
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— pemiath KOMOWHATOpHBIC 3aJa4dl C MCIOJIb30BaHHEM (OPMYJ TEepPEeCTaHOBOK,
pa3MelIeHU, COYETaHU U COYETaHUM C TIOBTOPEHUSIMU;

— aHaJM3MPOBaTh CTPYKTYpY TpadoB: ONpEeisaTh CBA3HOCTb, BBISBISATH ITUKJIBI,
MIPOBEPSTh TUIAHAPHOCTh, YCTAHABIMBATh HAJIMYWE DIJICPOBBIX W TaMUJIBTOHOBBIX IMyTeH U
LIMKJIOB;

— CTPOHUTh M AHAIM3UPOBATH OTOOPAKEHHUS M COOTBETCTBHS MEXKIY MHOXECTBAMU,
KJIaCCHU(UITUPOBATh OMHAPHBIC OTHOIICHHUS IO UX CBOKWCTBAM;

— ¢dopmynupoBaTh M TMPOBOAUTH CTPOTHE MaTeMaTHYECKHWE JOKa3aTelbCTBa C
UCIIOJIb30BAHUEM  METOJOB  NPSIMOTO  JIOKAa3aTeIbCTBA, MAaTEMaTUYECKOW  WHIYKIIWH,
JI0OKa3aTesIbcTBa OT MPOTUBHOTO U NMpuHLUMNa upuxie.

é1a0ems:

— HaBbIKaMH (POPMaTBLHOTO MPEACTABICHUS TUCKPETHBIX CTPYKTYP (rpadoB, OTHOIICHHH,
OTOOpaXEHHI) C UCIOIB30BAHUEM MATEMATHYE€CKON CUMBOJIMKY;

— MeToAaMH MoJcUéTa B rpadax ¥ aHAJIN3a UX CTPYKTYPHBIX M KOJIMYECTBECHHBIX CBOWCTB;

— TMOAXOJaMH K PELICHUIO 3a]1a4 Ha B3BEUIMBAHUS U OIICHKY KOJIMYeCcTBa HH(OpPMAIUH C
MpUMEHEHUEM KOMOMHATOPHBIX U JIOTHYECKUX METOJIOB;

— TEXHUKOM pa3yIoKEHUs MePEeCTaHOBOK HA HE3aBUCHUMBbIE IIUKJIbI M IOHUMAHUEM UX POJIU
B CTPYKTYpE CUMMETPUYECKOU TPYIIIbL;

— TMPaKTHUYECKUM IPUMEHEHHEM TEOPEM W METOJIOB JUCKPETHOM MAaTeMAaTHKH IS
PEIICHUS TPUKJIAIHBIX M TEOPETHUYCCKUX 3a71a4.
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2. IlepeyeHb MJIAHUPYEMBIX Pe3YJbTATOB 00yUYeHM I

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 KOMIeTeHITHH Nuauxkarop IlepeyeHb MJIAHNPYEMBIX
KOMIIETeHIN U pe3yJbTaTOB 00y4YeHHs 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, aHATUTUICCKOH MaTEeMaTHKH
reometpud, nuddepeHnraTbLHON OIlK-1.2. YMeeT npuMeHsTh
TEOMETPHH U TOTIOJIOTHH, MaTEeMaTHYECKUE METOBI IS
I QepeHInaTBHBIX yPaBHEHUH, petenus npodeccoHamTbHBIX
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
npohecCHOHATBHOMN
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
pe3yabTaThl B 00J1aCTH IIK-1.2. VYMeeT HaxOauTh,
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, akageMH4YeCKHEe YaChl
n HaumenoBanue Ounas ¢hopma TKY
pa3aeia THCHUIITINHBI AynutopHasi paboTa (Texymui
(MoayJin) Jekny CeMuHapsbl KoHTpOIIE CamocrosiTe]b KOHTPOJIb
un (MpaKTHYECK Hasi paboTa yCIeBaeMoCTH)
He 3aHsITHS)
1 OCHOBHBIE KOHIIETIIINH 10 20 2 30 JlomariHee 3amanne
U TEPMUHBI KonTponbHas
pabota
2 KomOunaropuka 10 20 2 30 Jomainee 3aganue
KonTtponbHas
pabota
3 Teopust rpados 10 20 2 30 JlomamHee 3amanue
KonTponbsHas
pabora
IK3amen 4
Hmozo: 30 60 10 90
O6vem oucyuniunsvt (Mooys) 190
(¢ ak. u.)
O6vem Oucyuniunvt (MOOyan) 5
(6 3au. eo.)
4. CopepxaHue JMCUUILTHHBI (MO1YJIs)
Neni/m | HammeHoBaHue pa3aesia Coaep:xanue TUCHUILNIMHBI (MOAYJIS) IO TeMaM

AUCHUNJIUHBI (MOYJIs1)

OCHOBHBIE KOHIIEIIINH U
TEPMHUHBI

OCHOBBI JIOTUKH U TEOPUU MHOXKECTB. COOTBETCTBHS M OTOOPaKEHUS
KomOnHaTopuka: mepecTaHOBKH, Pa3MEIIeHNUS, COYeTaHMs

OCHOBHBIE TOHSTHS TEOpUH TpadoB

bunapusie otHomeHUs. OTHOLIEHNS S5KBUBAJICHTHOCTH U MOPAIKA

OcCHOBHBIE METOJIbl MATEMAaTHUECKUX JI0Ka3aTeIbCTB. B3BemnBanus u teopus
HHpOpMaIIH

KomOunaropuka

CsaoiicTBa couetanuii. CoyeTaHus C MOBTOPEHUSIMH

PexyppenTabie cootHOmeHMs. Yncna GuboHauyn

IlepecranoBku kak rpynna. Paznoxenus Ha nuxisl. @BU. Yncna CtupnuHra.
Yucna Katanana

Teopus rpagos

JepeBbs u Byn0IbHBIE Tpadbl. DiinepoBsl rpadbl. ['aMuIbTOHOBBI rpadbl U
TypHupskl. [lapocoderanus. Jlemma Xomna. [Tmanapnseie rpadsl. Teopema o
MSITH KpacKax
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

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

Kaxaplii cTyZeHT B Te4eHHE BCEro Iepuoja OOydYeHHsS MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM 3 Jr000i TOUKH, TJIE€ eCTh NOJKII0OUeHHE K ceTu VHTepHeT,
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. [luckperHnas MmaTeMarurka : 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 : anekTpoHHbIH // O0pazoBarenpHas miatdopma 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.

Jlonoanumensvhan 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 By3os / B. I'. ITak. — Mocksa : U3natensctBo FOpaiit,
2025. — 233 c¢. — (Boicmee obOpazoBanme). — ISBN 978-5-534-21516-8. — Tekct
anekTpoHHBIH  //  OOpaszoBarenbHass ~ mmatdopma  FOpaiit  [caiir]. —  URL:
https://urait.ru/bcode/575015.

6. MartepuajbHO-TeXHHMYeCKOe o0ecreyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIeMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUJIaM U HOPMaM U 00eclieurBaroeil MpoBeieHHe BCeX
BUJIOB JIUCUUIUIMHAPDHOW W MEXJIWCUUIUIMHAPHOW MOATOTOBKH, MNPAKTHUYECKOW W HAy4yHO-
UCCIIEIOBATEIbCKON PaboT 00yJaromuXxcs, MPeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl TPOBEACHUS 3aHATHI
JEKIMOHHOTO THMA, 3aHATHUM CEMHHApCKOro (MpakTUYECKOro) THIA, T[PYIIOBBIX U
WHAUBUAYaAJIbHBIX KOHCYJIbTAIMM, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHON aTTeCTallH, a TaKKe
MOMEIIEHUS Il CAMOCTOSATENBHOM paboThl U MOMEIIEHUS Il XpaHEHUS U MPO(UITAKTUIECKOTO
obcimykuBaHusl yaeOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICIMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMH OOYUEHUs, CIYKAIUMHU Ul TPEeACTaBICHUs Y4eOHOU
uH(popMaluu 60JIbIION ayIUTOPUH.

Wzydenune qucuumianHbl (MOyst) oOecrieyuBaeTcs B y4eOHBIX ayIUTOPHSX, OCHAIIEHHBIX:

— CTOJIaMH U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOU;
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—  MEXaHUYECKUMHU KaJbKYJIATOPAMH;

— CIeNUaTu3UPOBAHHBIM 000PYI0BaHHUEM, BKIIFOYAs IEMOHCTPAIIMOHHOE 000PYyI0BaHHE.

[TomemeHust 11k CAMOCTOATEIBHOM paOOTHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHBIE
JUIS. UCIOJIb30BaHUSl WHBAJIUJAMH W JIMIIAMU C OTPAHUYECHHBIMM BO3MOXKHOCTSMHU 370pPOBbS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOYEHUS K ceTu «MHTEepHET» U
obecrieueHHeM  JOCTyNa B JJICKTPOHHYI  HMH(GOPMAIIMOHHO-00pa30BaTEebHYIO  Cpeay
YHusepcurera.

OO0yyarmumMcs MpeaoCTaBIseTcss JOCTyn (B TOM 4YHCIE YAAJICHHBIH) K pecypcam
WH(OPMAIIMOHHO-TEIICKOMMYHHKAITMOHHON ceTH «HTEepHET», MEeKTPOHHBIM pecypcam (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 Mo AUCIUTIIMHE (MOIYJI0), B TOM YHCJIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMalLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIponsBoacTeo JInnen3nonnoe / cB000HO

pacnpocTpaHsieMoe

OnepanMoHHBbIE CHCTEMBI:

Microsoft Imagine (Windows Client, Server) | sapy6exmoe | 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 ynpapjieHHs] 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 | snmriensnonHoe

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 OTEUYECTBEHHOE | 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 cBOOOJTHO PacIpOCTPAHIEMOE
CopelliaSim 3apy0exKHOE CcBOOOHO pacIpOCTPAHIEMOE
Google Colaboratory 3apy0exKHOE CcBOOOHO pacIpOCTPAHIEMOE
IlakeThl MPOrpaMMHBIX CPeICTB M OHOJIHOTEK:

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

Zotero | 3apyOeKHOE | CBOOOJTHO pacIpoCTpaHsIeMOe
CepBHCHI B CITYKOBI:

Bind 3apyOeKHOE CcBOOOJIHO pacnpocTpaHsIeMOe
Docker 3apyOexHoe cBOOOHO pacmpocTpaHsieMoe

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

B mpouiecce n3ydenus auciuIuinHbl (Momyns) «JluckperHas marematuka. [IpoaBunyThIi
YPOBEHB» B paMKaxX TEKYIIEro KOHTPOJISI YCIIEBAEMOCTU HCIOIB3YIOTCS TaKUE BUJbI Y4eOHOMU
paboThl, KaK JIEKIUU, CEMHHApBl, KOHTPOJbHbIE pabdOThl W JOMAIIHUE 3aJaHus, 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 WJEH, BBIBOJABI W OOOOIICHWS JEKIMU; BBLICTATH BAXKHBIC MBICIIH,
KJIIOYEBbIE CJIOBa U TepMUHBL. HeoO0X0onMMO OTMETUTh BONPOCHI MM MaTepuabl, KOTOpHIE
BBI3BIBAIOT 3aTPYIHEHHS, U MOTBITATECS HAWNTH OTBETHI B PEKOMEHII0BaHHOU JuTepatype. Ecimu
pa3oOpaThCsi B MaTepuaine He YyAaercs, ciefayeT chopMyIHpoBaTh BOIPOC 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 IpENojaBaTeis, TIA€ CTYACHTbl AaKTUBHO YYacTBYIOT B 0OCYXIEHUSX,
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 MoJe3HO MOATOTOBUTH BOIPOCHI U MJIEU JUIsl OOCYKIEHUS, YTO TOMOKET
ri1y0Ke MOHATh MaTepHuaj U MPOJAEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

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

[{ens KOHTPOIBHOM PAOOTHI - MOTYYUTH CTICIIHATBHBIC 3HAHUS IO OJTHOW WJIM HECKOIBKUM
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 3aJaHHs HA 3Tarbl, 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 CTYIEHTOB, HANpaBICHHAs Ha YIIIYOJECHHOE
U3y4EHHE OTJEIbHBIX TEM M BOIPOCOB YUCOHOW JUCIUTUTMHBI (MOIYIIS).

B nporiecce camocTosTenbHOM paboThI CTYICHTHI B3aUMOCHCTBYIOT C PEKOMEHIOBAaHHBIMU
MaTepHrajaMH [P MUHUMAIILHOM YYaCTHHU MPEToiaBaTelis. 3a/1auul CTyICHTa BKIIOYAIOT paboTy
C KOHCIIEKTaMH JIeKIIni (00paboTKa TeKCTa), MOBTOPHOE N3YUCHHE YUCOHBIX MATEPUAIIOB TUIAHOB
U TE3MCOB OTBETOB, U3YYCHHUE JIOMOJHUTEIBHBIX TEM, BBHIIIOJHEHUE YI€OHO-HUCCIIEIOBATEIBLCKUX
3aJJaHUN U IPYTOE.

CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHHs 0 JUCHUILINHE (MOYJII0)

Kputepun nosyyenusi ypoBHsi M OlleHUBaHUS cOPMHUPOBAHHOCTH KOMIIETEHUMH 1O
aucuuiuinne «/JAuckpernas maremaruka. [IpoaBUHYTHIN ypOBEeHb»

OueHuBaHuEe ypOBHSI YYE€OHBIX JOCTHKEHUHN, OOYHArONIMXCS MO TUCHHUILIHHE (MOJIYIIIO),
OCYIIIECTBIISIETCS B BUE TEKYIIET0 KOHTPOJISl yCIIEBAEMOCTH U IMTPOMEXKYTOUYHOM aTTeCTaIiH.

IIpomexyTouHasi aTTecTamusi 1O JUCHUIUIMHE (MOIYJIO) OCYIIECTBISeTCS B (opme
9K3aMeHa, Py STOM MPOBOJAUTCS OIICHKA KOMITETCHIINHA, C(OOPMUPOBAHHBIX IO JUCIUIUIMHE.

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 YKa3aHO B cnnna6yce JUCLUIIINHBI.

[MecaTubannbHas 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 OTBEYAET Ha

BCE BOIIPOCHI, aKLIEHTHPYS! BHUMaHHE HAa HanOosee BaKHOM.
YMeer aHaNM3UpOBaTh, CpPaBHUBATH, KIACCUPHUINPOBATD,
0000mmaTh, KOHKPETH3UPOBAaTh M  CHUCTEMaTH3HPOBATbH
W3YYEHHBId MaTepuall, BBIAEISAS KIIOYEBBIE MOMEHTHI U
YCTaHaBNUBAas TPUYUHHO-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 TEOPETHUECKNE 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 BHUMaHHE HAa HanOoJjee 3HAYMMBIX MOMEHTaX.
OH ymMeeT aHaJIM3upOBaTh, CPABHUBATD, KIaCCU(PHUIIMPOBATS,
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 ciIoXKHbIE CUTyallMOHHbIE 3a7aun. CTyIEHT XOpOLIOo
3HAKOM C METOJaMH HCCIEAOBaHHSA, HEOOXOAMMBIMU IS
NPAaKTUYECKOW  JNeSTeIbHOCTH, W  yMEeT  CBS3bIBaTh
TEOPETUYECKHE acleKThl IMpeaMeTa ¢ MPaKTUYECKUMHU

3a1a4aMHu.
5 YnoenerBoputensHo| CTyaeHT 06iagaeT 6a30BBIMU 3HAHUSMHU IO TUCIUILTHHE, HO
4 YV 10BIETBOPHTEIBHO | UCTIBITHIBAET TPYIHOCTH MPU CAMOCTOSTENBHBIX OTBETaX M

UCTIONB3YeT HEeTOYHBIE (OpMYIUpPOBKH. B xome oTBeTOB OH
JIOTTYCKaeT OIMNOKH, Kacaroluecs: CyTH BompocoB. CTyAeHT
CIOCOOEH pelIaTh TOJILKO caMble MIPOCTHIE 3aJa4 U BIajceT
JIMIIb MHHUMAJIBHBIM HAa0OpOM METOJIOB MCCIICTOBAHMS.

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  JOMOJIHUTEIbHbIE  HABOISIINE
BOIIPOCHI.

JucuurumHa (Moaynb) «JluckpeTHas maremMatuka. [IpoJBUHYTBIN YPOBEHBY OIICHUBACTCS
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 AucHUILIMHE (Moay/w) «J/luckperHas
matemaTuka. [IpoaBunyTslii ypoBenb»: «0,2 X cpennee 3a nomainue 3aaanus + 0,4 X cpennee
3a KOHTPOJIbHBIE pa0doThl + 0,4X cpenHee 3a SK3aMEH».

Texyumii KOHTPOJIb ycreBAeMOCTH 00y4aKOIIUXCS M0 JUCHUIIIHHE (MOAYJII0)
IIpumepHBIe 3a1aHUSA IO KOHTPOJILHOM padore
KonTtpoabnas padora Nel

KonTpoubnas padora Ne 1

IIpoomxuTEeNnbHOCTD: 2 yaca

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

2. B ka:koii 3a1aue npuBean 000CHOBAHHME 0TBeTa, HHAYE OH He Oy/eT 3aCUMTAaH.

3. Ecnm cunTaenp, 9TO penieHne 3a1a4 HeNpaBUWIbHOE, 3a4epKHHU €T0 U HAITUIIN HOBoe. B
cilyuae, eclii B paboTe MPUBEIEHBI 1B Pa3HbIX OTBETA WM PEIIEHU, OLIEHUBAThCA OY/IET TOJIBKO
nepBoe.

OreHka 3a KOHTPOJIbHYIO pabOTy CTaBUTCS O opMmyIie:

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

0) XERVWCR(IyERYESVIZERX+ZES).

3amaua 2.

2 6ay1a

Kakne u3 cineayronmx BbICKa3bIBAHUN PaBHOCUJIbHBI BBICKA3bIBAHUIO «XOPOIIO CMEETCS
TOT, KTO CMEETCA NnociaeaHuM»? B KaKI0M MyHKTE HYXKHO MOSICHUThH OTBET.

a) Kto cmeetcst mociiefHUM, TOT CMEETCSI XOPOLIO.

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

B) KTO He cmeeTcst XopoI1o, TOT He CMEETCs MOCIEHUM.

r) KT0 X0pomio cMeercsi, TOT CMEETCS TTOCIISTHUM.

1) ToapKO TOT, KTO XOPOIIIO CMEETCs, CMEETCS MOCICTHUM.

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 TTOCIICTHHUM.

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

K) He ObIBaeT Takoro0, 4TO 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 3ameTni1, 4To B Ka)/10M U3 MEPBbIX 14 SIIMKOB YEPHBIX HIAPUKOB OKA3aJI0Ch 0OJIbILE, YEM
Oenbix. BepHo nM, yTO cpenu mociaeaHUX 6 SILMKOB TOYHO HAMJIETCS TakoW, B KOTOPOM BCE
mapuKu Oenpie?

3agaua 4.
2 daj1a

Jlomatelii 3a60p NepeKpalInBaioT B 1Ba IIBETA: CEPbI U YEPHBIN — TaKKUM 00pa30M, YTOObI
C KaXJIOM cepoil TOCKOH psiaoM obsi3aTenbHO Obuia uepHas. Kakoe Hanbosbliee 4ucio cephix
JIOCOK MOKET OBbITh B 3200pe, €CIIM OH COCTOUT U3 62 10COK?

3apaua S.

2 danna

[Tycte MHOXecTBa A U B TakoBbl, uTOo cymiectByeT ciopbekuus f : A — B Takas, uto
npooOpa3 1000ro OJHO3JIEMEHTHOrO MNOAMHOXecTBa B OeckoneueH. BepHo nu, uyTOo He
CyIlIeCTBYeT MHBEKINHN 13 A B B?

3agaua 6.
2 daJi1a

10 manbuukoB u 10 1eBoYeKk CTPOAT XOpPOBOA. B x0poBoAEe MaabUMKU U JEBOYKH JIOJKHBI
yepenoBatbcs. Ho cpenu neBovek ecTh 07Ha, 0 MMeHN Maira, KOTopast He XO4YET CTOSITh PSIOM
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 mHoxkectna {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 YacCTh COJAAT TOBOPAYMBACTCA HAJIEBO, @ 4acTh — Hanpaso. [locie aToro kaxayro
CEKYH/ly IIPOUCXOIUT CIIEAYIOIIEe: COIAThI, OKa3aBIIHECs APYT K IPYTy JIULOM, IOHUMAIOT, 4YTO
opou3oLula oImMOKa, M IOBOPAYMBAIOTCA KpyroM. B crienyrolryto CekyHAy CUTyalus
OBTOpsETCs. JJoKa)Ky, 4TO PaHO MIIM MO3HO LIEPEHIa BCTAHET HEIOABUKHO.

3agauya 9.

1,5 6ama

Ha xonrpecc codpanuce yuéHble, Cpei KOTOPbIX €CTh Apy3bs. OKa3anock, YTO KaX/Ible 1Ba
U3 HUX, UMEIOIIME Ha KOHIPECCe paBHOE YMCIIO Jpy3ell, He UMEIOT o0Imux apy3ei. Jlokaxu, 4ro
HaWETCs y4EHBIN, KOTOPBIM UMEET POBHO OJHOIO Apyra U3 4KCJla y4aCTHUKOB KOHIpecca.

3amaua 10.

1,5 6ama

HamomuuM, 4to OMHApHOE OTHOIIECHUE HA3BIBACTCS OTHOIICHHUEM HECTPOTrOro MopsjiKa,
ecliid OHO pe(IeKCHBHO, aHTUCUMMETPUYHO U TPaH3UTHUBHO. CKOJIBKO Pa3iMYHbIX OTHOIIEHHM
HECTPOTroro MopsJika CyluiecTByeT Ha MHOkecTBe {1,2,3,4}7

KonTtpoJsbHas padora Ne2

3agaua 1.

1 6aun

Cn0BOM Ha3bIBAETCS MPOU3BOJIBHAS TIOCIIE0BATEIBHOCTD OYKB. AJI(aBUTHON 3aIUCHIO IS
JAHHOTO CJIOoBa OyZeM Ha3blBaTh CIIOBO, 3allMCaHHOE TEMHU ke OyKBamMH, HO B aln(aBUTHOM
nopsake. Hanpumep, andaBuTHas 3aUCh CIIOBA «MaTEMaTHKa» — 3TO «aaaeuKMMTT». CKOJIbKO
CYIIECTBYET pa3iMMuHbIX cJoB anuHbl 10, a1 KoTopbIX andaBUTHas 3aluch 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
BEPILIMHY KBaJpaTa, COCEAHIOI C TOH, B KOTOpoil oHa Haxoautcsi. CKOJBKUMH CIIOCOOaMuU
JATYIIKA MOXKET MPBIraTh TaK, YTOOBI POBHO Y€pe3 N MPBIKKOB 0Ka3aThes B BepuunHe B?

3agaua 3.

1,5 6amia

B HeKkoTOpoOl KOMITaHUU CTYAEHTOB OKa3aJ0Ch, YTO Y KaX10Tr0 apHs POBHO 9 3HAKOMBIX
JIEBYIIICK, a y KOKJION AEBYIIKH POBHO 9 3HAaKOMBIX MapHei. MOXKET JI1 B 3TOM KOMIAHUU OBITh
poBHO 50 cTyneHTOB?

3agaua 4.

1,5 6amna

B HekoTopoii cTpaHe Kak/ple ABa ropojia COeIMHEHbI TMO0 aBUATMHUEH, JIN0O Kele3HOU
noporoi. Jlokaxute, 4T0 MOKHO BBIOpaTh BU TPAHCIOPTA TaK, YTOOBI OT KaXKJJOI0 Topo/ia
MOHO OBLIO 100PaThCs A0 JHOOOTO APYTOro, MOJIB3YICh TOJIBKO 3TUM BHIOM TPAHCIIOPTA.

3amaua 5.

1 6asn

B HekoTopom cBs3HOM rpade creneHu Bcex BepiinH paBHbl 10. Jfokaxkute, 4To mpu
yaaJieHnH J1I000ro pedpa ATOT rpad OCTAHETCS CBS3HBIM.

3amaua 6.

1,5 6anaa

B kax0i cTpoke M Ka)ka0M CTOJIOIE [ITaXMaTHOM JOCKU CTOUT 10 3 naabu. Jlokaxure,
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
IUIAHAPHOCTHU TepseTcs. JJokaxuTe, 94To B 3TOM Ipade 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 BOPOCH], OTBETHI HA KOTOPBIE MOTYT OBITH TOJBKO «Ia» WU «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 MIOJICKA3Ky?

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 KaXAbl OyIeT CHIETh PSJAOM CO CBOMM 3HAaKOMBIMHU. JIOKaXWTE, 4TO B ITOM
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 no TeMe: «OCHOBHbIE KOHLIENIIUHM U TEPMHUHBI»

3anaua 1.

JIByM MaTeMaTHKaM JaJiy ABYCTOPOHHIOIO KapPTOUKY M COOOIIUIIH, YTO C OJHOU CTOPOHBI Ha
HEl HaIllMCaHO HEKOTOPOE HaTypajabHOE YKCIO N, a ¢ Apyroi N+1. Kaxaslii BUANUT, YTO HAIIMCAHO
C €ro CTOPOHBI, HO HE BUJUT IPOTHUBOIIOJIOKHYIO CTOpOHY. [Ipon3omen cneayromuii 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: U s Bce em€ He 3Hat0, YTO HAIIMUCAHO C TBOEH CTOPOHBI.

[Tocnenuss mapa peruk noropriack emi€ 10 pas, mocine yero A ckazan: «A Teneps s 3Haro,
YTO HaMKCaHO C TBoei!» UeMy MOrio ObITH paBHO N?

3apayva 2

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

— S 3aragan aBa uncia ot 2 o 100. Bel JOIDKHBI 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 yBeEpeH.

A: B takom citydae, s 3Haro, 4TO 3TO 32 YHCTIA.

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 mpennoxuna UM aecaTh BO3MOXKHBIX Aat: 15 mas, 16 mas, 19 mas, 17
utoHs, 18 urons, 14 urons, 16 utons, 14 aBrycra, 15 aBrycra u 17 aBrycra. 3atem lllepun ckazana
AnpbepTy MecsIl CBOeTo poxkaeHus, a bepHapay — nens. [Tocie 3Toro coctosicst Tuanor.
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Ans0ept: S He 3Hato, korna y lepun Jlens poknenus, HO 5 3Hat0, uTo bepHapa Toxke He
3HaeT.

bepnapna: [lonavany g He 3nai, korga y llepun Jlenb poxkaeHus, 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 COOOILINIT
emy:

— Bac ka3usT Ha cneayroleil Hesene B MoyiAeHb. JleHb Ka3HU CTaHeT ISl Bac CIOPIPU30M,
BBl y3HaeTe 0 HEM, TOJIBKO KOrJa Ilajad B MOJACHb BOMAET K BaM B Kamepy. HayanbHUK TIOPbMBI
OBLJT YECTHBIM YEJIOBEKOM M HUKOT/Ia HE Bpall.

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

— B Bockpecenbe MeHs ka3HUTh He MoryT! Benpb Torna yxe B cyo0oTy BedepoMm s Oyny
3HaTh 00 ATOM. A, 110 CIIOBaM HavaJbHHKA, I HEe OyIy 3HATh ACHb cBOel ka3zHU. Clie0BaTeNbHO,
MOCIEAHUI BO3MOXHBIN JeHb MOel Ka3HU — cy00oTa. Ho eciu MeHs He Ka3HAT B MATHUILY, TO 5
Oyy 3apaHee 3HaTh, YTO MEHSI Ka3HT B CyOOOTY, 3HAYUT, U €€ MOXKHO HUCKITIOYUTH.

[TocnenoBarenbHO MCKIIOYMB MATHUILY, YETBEPr, Cpely, BTOPHHUK M MOHEICIbHHUK,
IPECTYMHUK MPUILEN K BBIBOJY, UTO HayaJlbHUK HE CMOKET €ro Ka3HUTh, BBIIIOJIHUB BCE CBOU
CJIOBa.

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

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

3amaua 5.

N3 200 octpoButsan y 100 yenoBek riasa ronyosie, a y 100 — xapue. Ho HukTO He 3HaeT,
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 3alpelieHo 001AaThCs APYT C APYroM 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
ocTpoBUTSH. Ecnii KTO-HUOY/b U3 MJICHHUKOB MPABUJIBHO YTaaeT [[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,
uHocTpaHel 00bsiBIII: «Kak MUHUMYM y OHOTO U3 Bac roiyOsle riiazay.

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

Jomammnee 3ananue no reme: «Teopusi rpagos»
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1. ABOMHOW NOACYET

e

3A0ANAT 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?

-——
3IAOAYA 3 Mycts B rpade 1 BepwuH, 1 pebep, a CTeneHu BepLUnH pasHbl di . ..., dy,.

” n

im? 2

[okaxute HepaseHCTa0 < S d;.
) ya,
-1

T
.~
3ALAYA 4 Teopema Mantens. [an rpad Ha 1 BEpPLUMHAX, B KOTOPOM HET TPEYTONbHUKOS.
[Lokaxure, He UCNONb3YR MaTEMaTHUHECKYIO MHAYKUMIO, YTO YMCNO PEGep 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

Oto uaes, 0600maromas UaeK ABOHHOTO moacyera. Korma Takol moacyer HETpUBUAIICH,
ero ObIBaeT ym0OHO CPOPMYIHPOBATH KaK Ha3HAYCHHE OOBEKTaM HEKOTOPBIX BEIHUYMH U HMX
MOCIIEAYIOIIEE TepepacipeiesicHie. DTH BEITUYHHBI OyIeM Ha3bIBaTh 3apsiIaMHU.

3AJTAYA 6

B npsmoyronsHo# Tabrile HEKOTOPhIE KIETKH OTMEUYEHBI: B HUX HAPUCOBAHBI 3BE3/I0OUKH.
N3BecTHO, YTO IS JIFOOOM OTMEUCHHOM KIIETKH KOJIMYECTBO 3BE30YECK B €€ CTOIOILE
COBIIAJACT C KOJIMYECTBOM 3BE3/I0UEK B €€ CTpoke. JJOKakuTe, 4TO YUCIO CTPOK B TaOJHIIE, B
KOTOPBIX €CTh XOTh O/IHA 3BE3/104Ka, PABHO YHCITY CTOJIOLIOB Ta0IHIIbI, B KOTOPBIX €CTh XOTh O/IHA

3BE3J0YKA.
3AJTIAYA 7

Ha mnockoctu naHo N okpyXHOCTeM pagumyca 1, mpuyeM H3BECTHO, YTO KaxKjas
nepecekaeTcs XoTs Obl ¢ OIHOM JIpYroil OKpY>KHOCTBIO U HUKaKas mapa He Kacaercs. Jlokaxure,
YTO BCE BMECTE OKPYXHOCTH 00pa3yroT HE MEHbILIE N TOUYEK MepeceyeHus (B OJJHOM TOUKE MOTYT

nepecekarbes 0osee ABYX OKPY)KHOCTEH ).

3apanus AJsl MPOMEKYTOYHOM aTTeCTAIUM MO JUCUMILIHHE (MOTYJIIO0)

Ne 3ananne OTtBer Komnerenuust
n/n
1 | Yemy paBHO KOJIMYECTBO BCEX MOIMHOKECTB MHOKECTBA, COCTOSIIIETO U3 7 128 OIIK-1
3JIE€MEHTOB?
2 | Kak Ha3piBaeTcst 0TOOpakeHUE, KOTOPOE SIBISIETCSI OTHOBPEMEHHO OMeKIus OIlK-1
WHBEKTUBHBIM U CIOPHEKTUBHBIM?
3 | CKOJIBKO CBOMCTB JIOJKHO BBIIOJHATHCS ISl TOTO, YTOOBI OTHOIIIEHNE 3 OIIK-1
Ha3bIBAJIOCH OTHOIICHUEM YACTUYHOTO MOpsiaKa?
4 | Kak Ha3pIBaeTCAI METOJ IOKA3aTEIbCTBA, UCIIOJIB3YIOIIUNA MTPEATIOI0KEHNE TIOJIHAs [IK-1
WCTUHHOCTH YTBEpXkAeHHs JJis Bcex k <n? WHAYKIUS
5 | KakoBa 5HTpoOIIMSI HICTOYHHKA C JBYMSI pABHOBEPOSITHBIMUA CHMBOJIAMH? 1 our OIIK-1
6 | CkoJbKHUMH CIIOCOOAMU MOYKHO PaCIPeICUTh 7 OMHAKOBBIX IPEIMETOB 36 OIIK-1
110 3 pa3TUYHBIM SIITUKaM?
7 | Yemy paBHo 10-e uncno nocienoBatenbHocTd GuboHayum (HaumHas ¢ 1, 55 OIlK-1
1)?
8 | Kak naswiBaetcs hopMmyJia, BeIpayKaroiiasi KOJIMYECTBO JIEMEHTOB dhopmyia ITK-1
00BeTMHEHUS MHOXKECTB Uepe3 UX MEePECCUCHHSI ? BKJTFOUCHUI
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HCKIIIOYCHHA

i
9 | Yro noacuuteiBaroT ykcia CTUp/IMHra nepsoro pojaa s(n, k)? ITepeCTaHOB OIIK-1
ku ¢ k
IIUKJIAMHU
10 | Yemy paBHO 3HadyeHue 6-ro uncia Karagana? 132 IK-1
11 | CkoaBKO CyIIECTBYET EPECTAHOBOK 5 AIEMEHTOB 0e3 HeTIOABMKHBIX TOYEK 44 OIlK-1
(6ecriopsiikoB)?
12 | Kak Ha3pIBaeTcsi MpoU3BOIAILAs (QYHKIHS ISl IOCIIEAOBATEIBLHOCTH YUCEI X/(1-X-x?) [K-1
Pubonauyu?
13 | Yemy paBHa CymMMa CTEIICHEH BCEX BEPIIMH MOJTHOTO Tpada ¢ n n(n-1) OIIK-1
BEpIIMHAMU?
14 | CxonbKO OCTOBHBIX JIEPEBLEB UMEET MOJHBIN rpad ¢ 5 BepumHamu (110 125 OIIK-1
hopmyne Komm)?
15 | Kakoe yciaoBre HEOOXOAUMO U JOCTATOYHO JIJISI CYIIIECTBOBAHHUS CTETICHb [K-1
raMriIbTOHOBA LIMKIA B rpade mo Teopeme Hupaxa? KaX 101
BEPIUMHBI >
n/2
16 | Yro 00s13aTenbHO MOCEIIACT DIIICPOB NYTh B rpade? Bce péopa OIlK-1
17 | Yemy paBHO MakcHMallbHOE MTAPOCOYCTAHHE B MIOJHOM JIBYIOJIBHOM rpade n [K-1
K(n,n)?
18 | Yemy paBHa diliepoBa XapaKTepHCTHKA AJIs CBA3HOTO IJIaHAPHOTO Tpada C 2 OIlK-1
OJIHOM BHENTHEH rpaHpio?
19 | KakoBo XpOMaTHUECKOE YUCIIO MOJIHOrO rpada ¢ n BepumHamu? n IK-1
20 | Kaxoii anropuT™ HCIIONB3YeTCs U HAX0XKIEHUSI MUHUMAIBHOTO ITOPUTM OIlK-1
OCTOBHOTO JiepeBa BO B3BEIIEHHOM Tpacde? Kpackana/
ITpuma
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