& LEHTPANbHbIN
YHUBEPCWUTET

YTBEPXKJIEHA

Pemennem Yuenoro cosera

AHO BO «lleHTpanbHblii YHUBEPCUTET
«24» urons 2025 r.

[Tporokom Ne 2

Pabouasi nporpamMma quCHUIIMHBI (MOZLYJI51)
«[Ipukiagnas marematuka B ML»

Hanpasienue noaroroBku: 02.04.01 Mamemamuka u kKomnviomepHvle HAYKU

Hanpasiaennocts (mpo¢uiib) noaAroroBKu: Mawwunnoe obyuenue

KBannduxkanus (crenens) BbITYCKHUKA: Ma2UCmp

®opma odyuenmsi: ounas (c npumenenuem J[OT)

Cpok ocBOeHHs IPOrpaMMBbl: 2 200a

Iox nadopa: 2025

[NOKYMEHT MOAMUCAH
BNEKTPOHHOM NOAMNUCHLIO

2025

588

DNEeKTPOHHBIA JOKYMEHT



Conep:xkanue

KpaTtkasi XapaKTepUCTUKA JUCHUIIIHMHBI (MOIYJIS) ....cvviiieiiinieiienssiniesnesssnnnesnes e s ssnessnesssnessnnnees
IepedyeHb NJIAHUPYEMBIX PE3YIBTATOB OOYUEHMI . .......cuviiurieneeeteerueesieesiressaesteateesseesseesseesseaeeassenns
TeMATHUYECKIH TIITAH........0uviiiieeeiiiittiteeetessssstttesetetesssaatereeeteaesssaas e baeeteeessaasbsbeeeteeesssaastataeeeeessssnnssnneess
ConepxaHue TUCHUIITHHBI (MOILYJIISL) ....cuueiatueaureesreressreessesassseessesessnesssessasssssssessssessnsessassessnsesssnes
YUeOHO-METOTMUECKOE OOCCIICUEHME ..........oeeeeiurreeeeirreeesiitereesaiteeeessiteseeesatseesssasssseesssssesssseseesnssseeeanes

MaTepHATBHO-TEXHHYECKOE OOCCTIEMEHIIE .........c.veuvireeueaieaiististessessessesseeeseeseasessessessesbessesne s enesnaseanens

N o g bk~ w N PE

MeToanYeCKHe H OLEHOTHBIE MATEPHMATIBI ....occuviiiieiesireesieeastatesteesssseesssessssssesssesssssesssesssssessnsesssnees

DNEeKTPOHHBIA JOKYMEHT



1. Kparkasi XapakTepuCcTHKA JUCHUNIMHBI (MOTYJIA)

Pabouas nporpamma nuctumuinsel (Moayis) «lIpuknannas marematuka B MLy cocTaBieHa
B COOTBETCTBUM C (hefiepalIbHbIM I'OCYJapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM BBICIIETO
o0Opa3oBanus —Maructparypa no cneruaibHoct 02.04.01 Maremarrka 1 KOMIBIOTEPHBIE HAYKH,
npodpwis MammHHOe 00y4yeHue, yTBEp)KICHHbIN MpHKa3oM MuHHCTEPCTBA HAyKH U BBICILIETO
obpazoBanus Poccuiickoit ®eaepannu Ne 810 ot 23.08.2017 rona.

N3zyuenne nucuuniaunsl (Moayis) «IIpuknagHas maremaruka B MLy siBisieTcst KIIr04€BbIM
JUI TIOHMMaHUS aJTOPUTMOB MAaIIMHHOTO OOYYEHHs, CTaTUCTHMYECKUX METOJ0B U 00pabOTKH
JAHHBIX, YTO M03BOJIAET Y((PEKTUBHO aHAIM3UPOBATH M MHTEPIPETHUPOBATH OOJBIINE 0OBEMBI
uHpopManuu. MaTemMatnyeckue KOHIICTIUHM, TaKue Kak JIMHEHHas anredpa, BEpOATHOCTh U
CTaTUCTHKA, (OPMUPYIOT OCHOBY A pPa3pabOTKU MoJeinei, CrocoOCTBYIOIUX MPUHATHIO
000OCHOBAHHBIX PEIICHUH B pa3JIMYHbIX 00JACTSIX.

MecTto 1ucuuIIMHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hacrosmas nucuurninnaa (MOAysb) BKIIIOUEHA B Y4€OHBIIH TUIaH IO TPOrpaMMe MOArOTOBKU
Maructparypsl no HampasieHuto 02.04.01 Maremartvka ¥ KOMITBIOTEpHBIC HAyKH, MPOdUIIb
MamuHHOe 00y4eHne 1 BXOTUT B 00s13aTeNbHYI0 YacTh bioka 1.

Jucnuniuza (Moaynb) uzydaercs Ha 1 kypce B 1 cemectpe.

Heap wu3yyeHuss JMCHUIIMHBI (Moay.si): ¢dopMupoBaHHe TNIYOOKHX 3HaHUUN
MaTeMaTHYECKUX OCHOB, HEOOXOAUMBIX JUIS Pa3pabOTKH, aHAIM3a ¥ ONTHMHU3ALNN aJTOPUTMOB
MAIIMHHOTO O0y4YeHUS M CTATUCTUYECKUX MOJICIIEH.

3agauu n3yyeHus: AMCHUIIHHBI (MOAYJIfA):

— OCBOUTH KJIIOYEBbIE KOHLIECMIMU U TEOPEMBbl JIUHEWHON anreOpbl, MaTeMaTHUYECKOTIO
aHallu3a U TEOPHH BEPOSTHOCTEH, HEOOXOIMMBIE /IJIsl aHAIN3a JaHHBIX;

— HAy4YUThCSl  MCIIOJIb30BaTh ~ MAaTeMaTHYECKUE WHCTPYMEHTBHl Uil  pELICHUs
npakTHYecKux mpodieM B Data Science u MHTepIpeTaliiy HayYHbIX TEKCTOB 110 ATUM
o0nacTsIM;

— Ppa3BUThH MPAKTHUUECKUE HABBIKM PAOOTHI C MAaTEMATUYECKUMU KOHCTPYKLUSAMH IS
MOJIETMPOBaHMS U 00pabOTKU MH(OPMALIUH B aHATUTHYECKHUX MPOEKTAX.

B pe3yabTare 0CBOCHUS IUCHUILIMHBI (MOAYJIfA) 00YYAKOIUMIACS T0JIKEH:

3Hamy:

— OCHOBHbBIE OOBEKTHI M PE3yJIbTaThl JMHEHHON anreOpbl, MaTeMaTHYECKOTO aHaIM3a
Y TEOPUH BEPOSTHOCTEM.

ymembv:

— MpPUMEHATH pe3yJbTaThl JTMHEHHON aireOpbl, MAaTEMAaTHUYECKOT0 aHalIM3a U TEOpUU
BEPOATHOCTEH ISl pElICeHNs TEOPETUUECKUX U MPUKIIAHBIX 3a7a4 10 MPOUIEHHBIM
TEMaMm,

— YHUTaTh W TMOHMMAaTh MaTEMAaTHYECKYIO JIMTEpaTypy IO TeMaTHKaM OJH3KUM K
JUHENHON anrebpe, MaTeMaTHYeCKOMY aHAJIU3y U TEOPUU BEPOSATHOCTEH.

enademp:

— HaBBIKOM PabOTHI ¢ 0O0BEKTAMU JTMHEHHOU anreOpbl, MaTeMaTHYECKOTO aHAJIM3a U
TEOPHUH BEPOATHOCTEN.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
MPOBEJICHNH YUeOHBIX 3aHATHI B (hOpMe KOHTAKTHOU pabOThI 00YYAIOMIUXCS C eAAarorniyecKuMu

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yYAIOIITIXCS:

Komnerenuus

Conep:xanue KOMIETEHIIUH

Nuauxarop
KOMIeTeHIIH U

IlepeyeHb MJIAHUPYEMBIX
pe3yJbTaTOB 00y4eHus Mo
AUCHMIJIMHE (MOTYJIIO)

OIIK-2.

CnocobeH co31aBath U
UCCIEI0BATh HOBBIE
MaTeMaTU4YECKUEe MOJEIU B
€CTECTBCHHBIX HAyKaXx,
COBEPIIEHCTBOBATE U
pa3pabaTbiBaTh KOHIICTIIIHH,
TeOpI/II/I 1 METOJAbI

OIIK-2.1.

3HaeT OCHOBHbBIE
MaTeMaTHIECKUEe MOJEIH U
METO/IbI, UCTIONb3YEeMbIE B
€CTECTBEHHBIX HayKax, BKIIOYast
CTaTHCTHYECKOE
MOJIETTMPOBAHUE,
JudpepeHInaNbHbe YpaBHEHHS
Y YUCIICHHBIE METO/IBL, a TAKXKE
COBPEMEHHBIE TTOIXOMbI K
UCCIICIOBAHUIO 1 aHATTN3Y
JIAaHHBIX

OIIK-2.2.

YMmeeT pazpabaTeiBaTh U
aIalITUPOBATh MaTEMAaTHYECKIE
MOJIENN JUTS PELICHUS
KOHKpPETHBIX IIpo0ieM B
€CTECTBEHHBIX HayKaXx,
MPOBOJUTD UX aHATIH3 U
BepU(DUKAIHUIO, a TAKKE
MHTEPIPETUPOBATH MTOTYYCHHBIE
pe3yJIbTaThl B KOHTEKCTE
HAYYHBIX MCCIIEIOBAHUM

OIIK-2.3.

NMeer nmpakTHYECKUN ONBIT
CO3JIaHMSI U CCIIEAOBAHUS
MaTeMaTUYeCKNX MoJeiel B
paMKax Hay4HbBIX IPOCKTOB HJIH
WCCIIEI0OBaHUH, BKIIIOUast
ydacTue B IyOIMKanusx,
KOH(EpEeHIIUIX U
KOJU1a0opanusx, rjiae ObuIH
pa3paboTaHbI u anpOOUPOBAHEI
HOBBIC KOHIICTIIIHA U METOJIbI

[K-2.

CrocobeH MaTeMaTHYECKHU
KOPPEKTHO CTaBUTh
€CTEeCTBEHHOHAYYHBIE U
MIPUKJIAHBIC 331291

MK-2.1.

3HaeT OCHOBHBIE METOBI U
MOJXO/IbI K MATEMaTHIECKOMY
MOJICJIMPOBAHHIO, & TAKKE
TEOPETUIECKUE OCHOBBI
€CTECTBEHHBIX M MPUKJIIATHBIX
HayK, HEOOXOMMBIE IS
KOPPEKTHOH (hOpMYITHPOBKU
3aja4

[K-2.2.

YMeeT aHanu3upoBaTh
MPaKTHUYECKUE CUTYAIH U
(hopMyJIUPOBaTH HA KX OCHOBE
MaTeMaTHYECKUE MOJICIIH,
BKITFOYAsi BRIOOP aJIEeKBATHBIX
METOJIOB pEIICHHUS U
(hOpMYJIMPOBKY YCIOBUH 3a/1aun
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[K-2.3.

Nmeet mpakTUyeCKUil OMBIT B
pa3paboTKe U pEIICHIH
MaTeMaTUYECKHUX 3a7a4 B
pamMKax MpPOSKTOB MIIM HAYYHBIX
HCCIEI0BaHUM, e ObUIH
YCTEITHO MTOCTABIEHBI 1
pEIICHBI €CTECTBCHHOHAYYHBIC H
MPHUKJIATHBIC 331391

I1K-3.

CrnocobeH permaTh 3a1a9u
podeCCHOHATTEHOM
JIESATEIILHOCTH, (POPMYITHUPOBATH
pe3yIbTaT, YBUICTD CIICACTBUS
MOJTYYEHHOT'O pe3yNbTara

IK-3.1.

3HaeT OCHOBHBIC IPUHITUTIB U
METO/IBI PEIIeHUS 32121
npoheCcCUOHATBHOMN
JIeSTEIIbHOCTH, & TAK)KE CTIOCOOBI
(hopMyTUpOBaHUS H
MPEJICTABJICHUS PE3YJIbTATOB,
BKJIIOYas aHAJIWU3 MOCJIEACTBUM U
WX 3HAYUMOCTH B KOHTEKCTE
MPOEKTa

[K-3.2.

YMeeT IpUMEHSTh
MaTeMaTU4YECKUe U
KOMITBIOTEPHBIE METOJIBI JIJIsI
pelIeHnss KOHKPETHBIX 3a7a4,
(hopMyIUPOBAThH YETKUE U
000CHOBaHHBIC PE3YIbTATH, a
TaK)Ke aHAJIN3UPOBATh UX
MHOCJIEACTBUS U1 JalbHEHUIITNX
JICUCTBUN U pelICHUN

[IK-3.3.

NMeet nmpakTU4YECKU OMBIT B
pelIeHnr IpodecCHOHATbHBIX
3aJa4, BKJIIOYas y4acTHE B
MPOEKTAaX, I1ie ObLIN MOTY4EHBI
pe3ynbTaThl U
MPOaHAIM3UPOBAHBI UX
CJIEJICTBUS, YTO CIIOCOOCTBOBAIIO
MNPUHATHIO 00OCHOBAHHBIX
pelIeHnit
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3. Temaruueckuii njiax

Ne TpynoeMKocTh, akageMHYeCKHE YACHI
m/m HaumeHnoBanue Qunas dopua TKY
pa3aena TMCUUIIIMHBI AyauTopnas pabora (Tekyumi
Jexuun CeMuHapsbl CamocrosnTe
(MmonyJis) KOHTPOJIb
(mpaktnyec | Konrpoun JbHAs ycnenaemocrH)
KHe padora
3aHSATHA)
1 Jlunetinas anreOpa 10 10 41 Jomarmaue
3aJlaHusl
2 MareMaTHYeCKHIA 16 16 65 Jomaraue
aHaIN3 3aJIaHus
3 Teopus BeposiTHOCTEH 4 4 18 Homaraue
3aJIaHus
Ikzamen 6
Hmozo: 30 30 6 124
O6vem oucyuniunsvt (Mo0y/is) 190
(6 ax. u.)
O6vem Oucyuniunvt (MoOyan) 5
(6 3au. eo.)
4. CopepxaHue JMCUUILTHHBI (MO1YJIs)
Neni/n HaumeHnoBanue pa3gesa Copepxxanne JTMCHUILUINHBI (MOYJIA) N0 TeMaM
AUCHUNJIMHBI (MOYJIs1)
1 Jluneiinas anrebpa Martpuiisl
Bexropa

PelieHne cucTeMbl TUHEHHBIX YPaBHEHUN
MaTpHU4HBIE Pa3JIOKEHUS]

MaremaTnuecKuil aHaJIu3

IIpousBoaHas ¥ rpaiueHT

Brimykobrii

aHaJIn3

Huddepenuman

I'pad BbIUM

ClICHUH

TeH30pHbIE BEIYUCICHUS C IOMOLIBIO TU(PepeHInaIoB
MeToap! ONITUMU3ALUH IEPBOTO MOPSIKA
MeTo1p! ONITUMHU3AIMN BTOPOT'O MOPSIKA

Teopus BeposiTHOCTEN

YcnoBHas onTUMHU3aIs
OCHOBBI TEOPUH BEPOSTHOCTEH

Teopus BepositHocTel B ML
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

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

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  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 JOCTYIl K COBPEMEHHBIM MpOo(pecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

OcHosnas numepamypa:

1. Tarapuukos, O. B. Jluneitnas anre0pa : yue6Huk as By3oB / O. B. Tarapuukos, A. C.
Uyiiko, B. I'. lllepmnes ; nox obmeit penakuueit O. B. TarapaukoBa. — MockBsa : M31arenscTBo
FOpaiir, 2025. — 273 ¢. — (Bsicmee obpazoanue). — ISBN 978-5-534-19275-9. — Teker :
ulekTpoHHBIH  //  OOpa3zoBarenpHas  tatdpopma  HOpait  [caiir]. —  URL:
https://urait.ru/bcode/556226.

2. Jlyosruna, E. H. Jluneiinas anreOpa : yueOHuK mist By3oB / E. H. Jlybsaruna, E. M.
BeuromoB. — 2-¢ m3a. — Mocksa : UsmarensctBo FOpaiit, 2025. — 150 ¢. — (Bsicmiee
obpazoBanue). — ISBN 978-5-534-10594-0. — Texkct : amexktpoHHBIN // OOpa3zoBareibHAs
wiatgopma tOpaiir [caiit]. — URL: https://urait.ru/bcode/565745.

3. Mlarmn, B. JI. Matemarnueckuii ananu3. ba3oBeie oHATHS : y4eOHUK Ui By30B / B.
JI. larun, A. B. CokonoB. — Mocksa : U3narensctBo HOpaiit, 2025. — 245 c. — (Bricuiee
obpazoBanmue). — ISBN 978-5-534-00884-5. — Texkct : amekTpoHHBIN // OOpa3zoBareibHAs
miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/561371.

Jononnumensnan numepamypa:

1. Onarckas, H. FO. Teopust BepostHocTel : yuebHuk st By3os / H. FO. Dnarckas. —
Mocksa : M3narensctBo FOpaiit, 2025. — 204 ¢. — (Briciiee o6pazoBanue). — ISBN 978-5-534-
01338-2. — Tekcr : snmektponHbiii / O6pa3oBarensHas 1wiardgopma FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/561149.

2. unmmn, . A. JluneitHas anreOpa. 3agadnHuk : ydeOHoe mocoOue it By30B / U. A.
HIunus. — Mocksa : M3parensctBo FOpaiit, 2025. — 118 ¢. — (Bsiciiee obpazoBanue). — ISBN
978-5-534-14382-9. — Tekcr : anekTpoHHbIi // O0pazoBarenbHas miatdopma FOpaiir [caidt]. —
URL.: https://urait.ru/bcode/567570.

6. MaTepuaabHO-TEXHHYECKOE 00ecTeyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JEMCTBYIOIINM MTPOTHBOIIOKAPHBIM TPaBUJIaM U HOPMaM M 00ECIIeYHBAIOIIEH IPOBEIEHUE BCEX
BUJOB JUCUUIUIMHAPHOW M MEXIUCIUIUIMHAPHON TOATOTOBKH, IMPAKTHUYECKOW M Hay4dHO-
HCCJIEIOBATENbCKOM paboT 00yUarouuXxcsl, MPeayCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[Tomerienust, KOTOpPbIE MPEICTABIISAIOT CO00 yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKIIMOHHOTO  THUIA, 3aHATHH CEMHHApCKOro (NPaKTUYEeCKOTO0) THIA, TPYNIOBBIX W
WH/IMBUYaJIbHBIX KOHCYJIbTAIUH, TEKYIIEro KOHTPOJIS U MPOMEXYTOYHON aTTECTalluH, a TaKxKe
MIOMEIICHUS I CAMOCTOSATENBHON paObOThl U TOMEIICHUS ISl XpaHEHHS U MPO(UITAKTHIECKOTO
oOciy>xuBaHus yueOHOro obopynoBanus. IlomeneHns: yKOMIUIEKTOBAHbI CIIEUATN3UPOBAHHON
MeOeNbI0 U TEXHHYECKHUMHU CPEICTBAMH OOYUEHHS, CITY)KAIIUMH JUIs TPEACTABICHUS YyIeOHOU
uHpopManuu OOJIBIION ayTUTOPHH.

N3yuenne aucuIuInHbl (MOIyIs) 00eCieYMBaeTCs B YICOHBIX ayTUTOPUSIX, OCHAIIICHHBIX

— CTOJIaMU | CTYJIbSIMH,
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— KOMIIBIOTEPHON TEXHUKOW;

— MEXaHUYECKUMH KaJIbKYJISITOPAMU;

— CIIeMAITM3UPOBAHHBIM 000PYI0BAHUEM, BKJIIOUAs JEMOHCTPAIIMOHHOE 000pYI0BaHUE.

[TomemeHust U1k CAMOCTOATEIBHOM paOOThHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHBIE
JUI. UCIOJIb30BaHUS WHBAIWJAMH W JIMIIAMU C OTPAHUYCHHBIMH BO3MOXHOCTSMH 3J0pPOBbS,
OCHAILEHbl KOMIIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
obecrieueHHeM  JOCTyNa B JJICKTPOHHYIO  HH(GOPMAIIMOHHO-00pa30BaTEIbHYIO  Cpeay
YHuBepcurera.

OO0yyarmumMcs MPeaoCTaBIsgeTCs JOCTyn (B TOM 4YHCIE YAAJICHHBIH) K pecypcam
WH(OPMAIIMOHHO-TEIIECKOMMYHUKAITMOHHON ceTH «HTepHET», JIeKTPOHHBIM pecypcaMm (B TOM
YUCJIE JJIGKTPOHHBIM OMOJMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NPO(ECCHOHAIBLHBIM 0Oa3zaM
JTAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumenoBanue nopraja CcepLika
(u3nanms, Kypca, 10KyMeHTa)
1. | Hayunas snektponnas 6ubmaroreka elibrary.ru https://elibrary.ru/defaultx.asp
Ooubnroreka
2. | Baza manueix mua | T-cnenuanucTos https://habr.com
3. | ba3sa manusix ScienceDirect https://www.sciencedirect.com
4. | OdunmansHbli cailT MUHUCTEPCTBA HAYKH https://minobrnauki.gov.ru/

BEICIIIEro oOpasoBaHus Poccuiickoit @enepariim
5. | ®enepanbubiii moptan «Poccuiickoe oopazoBanue” | https://www.edu.ru/

6. | Mudopmanmonnas cucrema "Exannoe okHo noctymna | http://window.edu.ru/
K 00pa30BaTeIbHBIM pecypcam”
7. | Enunas xosnekuus nudpoBsix odpaszoBatenbhbix | http://school-collection.edu.ru/
pecypcoB
8. | ®enepanbHblii IEHTP HHYOPMAITUOHHO - http://fcior.edu.ru/
00pa3oBaTesbHBIX PECYPCOB

[lepeuenr WH(OPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHUH
00pa3zoBaTeNbHOrO MpoIiecca 1Mo AUCIUTUINHE (MOIYJII0), B TOM YHCJIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMaLMOHHBIE CIIPABOYHBIE CHUCTEMBI:

HaumenoBanmne 110 IIpousBoacTeo JInuen3nonHoe / cB000HO
pacnpocTpansieMoe

OnepaioHHbIe CHCTEMbI:
Microsoft Imagine (Windows Client, | 3apy6exxHoe JIMIIEH3UOHHOE
Server)
BpaysepsI:
Sluyexc.bpaysep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsIeMoe
Google Chrome 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
OducHble NPUTOKEHHUS:
Microsoft Imagine (Visio, OneNote) | 3apyOexxHOe JIMILIEH3MOHHOE
TeXstudio 3apyOexkHOE CBOOOHO pacIpOCTpaHsIeMOe
Adobe Acrobat Reader 3apyOeKHOe CBO0OOJIHO pacrpocTpaHsIeMoe
IporpammHoe o0ecneveHne 1Jisl IVIAHUPOBAHUS H Y4eTa BPeMEHH:
Toggle app | sapy6exHoe | cBOGOHO pacnpocTpansiemMoe
CucTeMbl YHpaBJieHHs] MPOEKTAMM:
Microsoft Imagine (Project) | sapy6exmoe | nuuensuonnoe
CucTeMBbl ynpasJieHusi 6a3aMH IaHHBIX:
Microsoft Imagine (SQL Server) | sapyGexHoe | nunensuonHOE

Cucrtemsbl peseppHOro konuposanus (backup):

DNEeKTPOHHBIA JOKYMEHT


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/

Acronis Backup Advanced for 3apyOexHoe JULEH3UOHHOE

HyperV

CnpaBoYHO-IIPABOBbIE CHCTEMbI:

Koncynerantllnroc: cipaBoyHo- OTEUECTBEHHOE JMLCH3UOHHOE

npaBoOBasi CUCTEMa

Cpe/cTBa AHTHBMPYCHO# 3aIUTHI:

Kaspersky Endpoint Security mrs OTEYECTBEHHOE JIMIEH3UOHHOE

ousneca CranmaptHblid Russian

Edition

Cpenbl pa3padoTkm:

Visual Studio Code 3apy0exKHOe CcBOOOJIHO PACIIPOCTPAHSIEMOE
Bash (Unix shell) 3apyOexHoe cBOOOJTHO pacIpOCTpaHsIeMOe
Anaconda 3apyOexkHOE CBOOOHO pacIpOCTpaHsIEMOe
Robotic Operating System 3apyOeIKHOE CBOOOJTHO PACIIPOCTPAHIEMOE
CopelliaSim 3apy0eKHOEe CBOOOJIHO PACIIPOCTPAHIEMOE
Google Colaboratory 3apy0exKHOe CBOOOJIHO PACIIPOCTPAHIEMOE
IMakeThl MPOrPaAMMHBIX CPEICTB H OHOINOTEK:

AutoPsy 3apyOeKHOE CBOOOIHO pacIpOCTpaHsIEMOe
Interactive Disassembler (IDA) 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
Cucrtembl ynpaJjieHust ouoanorpaduyeckoii uHgopmanmeii:

Zotero | 3apyOexKHOE | CBOOOIHO pacIpOCTpaHsIEMOe
CepBHCHI B CITYKOBI:

Bind 3apyOexKHOE CBOOOIHO pacIpOCTpaHsIEeMOe
Docker 3apyOexHOe CcBOOOIHO pacIpocTpaHsieMoe

7. MetoanyecKue v OlleHOYHbIE MATEPHAJIBI
MeToauyeckue yKazaHus s 00y4aIOUIUXCS 0 OCBOEHUIO TUCIHUNIMHBI (MOIYJIA)

B npornecce n3yuenus aucuumiauasl (Moayns) «[Ipuknaanas marematika B MLy B pamkax
TEKYIEro KOHTPOJIS yCIIEBAEMOCTH UCIOJIB3YIOTCSI TaKUE BUJIbI y4eOHOM paboThl, KaK JIEKIIUH,
CEMHUHAphI, JOMAIlIHHE 3a/IaHds, a TakKe pa3jINYHble BHUIBl CaMOCTOSTEIbHONW pPabOThI
o0ydJaromuxcsi IO 3aJlaHUI0 TpPEenojaBaTeNisi, HaNpaBJICHHbIE Ha pPAa3BUTHE HABHIKOB
npohecCHOHANBHOM JIEKCUKH, 3aKpEIIeHne MPAaKTUYeCKUuX MPOo(hecCHOHATBHBIX KOMIETEHIINH,
MOOIIPEHNE UHUITUATHB.

Jlexyus — cuUCTEeMaTHYecKoe, IOCIEI0BATEIbHOE, MOHOJOTHUYECKOE  H3JI0KEHHUE
nperno/iaBaTeseM yueOHOTo MaTepraa, Kak MpaBuiio, TEOPETUYECKOTO XapaKTepa.

B mpornecce neknuii pekoMeHayeTcss BECTH KOHCHEKT JIEKIHUi: KpaTKO M CXEMaTHYHO
(UKCUPOBATH OCHOBHBIC WICH, BHIBOJBI M OOOOIIEHUS JIEKIIWW; BBINEIATH Ba)KHBIC MBICIH,
KJIIOYEBbIE CJIOBa W TepMUHBL. HeoO0X0IMMO OTMETUTH BONPOCHI MM MaTepUalbl, KOTOpHIE
BBI3BIBAIOT 3aTPYIHEHHS, U TOTBITATECS HAWTH OTBETHI B PEKOMEHIOBaHHOU ynTepatype. Ecimu
pa3oOpaThCsi B MaTepuane He YAaercs, ClieAyeT cOpMYIMpPOBaTh BONPOC M 3a7aTh €ro
NPETo/IaBaTeI0 Ha KOHCYJIBTAI[MH WA BO BPEMSI CEMUHAPCKOTO (TIPAKTUYECKOTO) 3aHSTHS.

Cemunap — 310 (hopMa yueOHOM NeATeNbHOCTH, IPOBOIUMAs B y4eOHOM 3aBEJICHUU O]
PYKOBOJICTBOM IpemojaBaTelisi, TI/A€ CTYAEHTbl AaKTUBHO YYacTBYIOT B OOCYXICHHSX,
MPAKTUYECKUX 3aJaHMsIX U APYruX (opMax B3aMMOACHCTBHUS.

Jlns ycrenrHoi moAroToBKU K CEMUHApPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TEMOM
3aHATHSI ¥ OCHOBHBIMH MaTepuajaMH, 4TOObI MMETh BO3MOXKHOCTH AaKTHMBHO Y4acTBOBaTh B
oOcyxaeHuu. Takxe MoJIe3HO MOATOTOBUTH BOIPOCHI U HUJIEU ISl OOCYKIEHUS, YTO TMOMOKET
ri1y0Ke MOHATh MaTepHuaj U MPOJAEMOHCTPUPOBATH 3aHHTEPECOBAHHOCTb.

Jlomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJICIIH.
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[Ipu pabGore Hax JOMAIIHUMHM 33JaHUSIMM  BaXKHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSAMHU M CPOKaMHU BBINIOTHEHHS. PexomenayeTcs pa3douBaTh 3afaHusl Ha ATaIlbl, YTOOBI
n30exaTh HEperpy3ku U Jydllle yCBOMTh Marepuain. lMcrosb30BaTh pa3iuyHble MCTOYHUKHU
uH(OpMaLKK, BKIIIOYas YUeOHUKH U OHJIAWH-PECYpCHl, Ui 0osee Iiy00KOro MOHUMAHUS TEMBI.

bonycuvie bannvt — 3TO OLIEHKH, KOTOPBIE CTYAECHTHl MOTYT MOJYYHUTh 32 BBIIIOJHEHHE
JOITOJIHUTCIIbHBIX 3aﬂaHHﬁ.

®opmar OOHYCHBIX Oa/UIOB I03BOJIAET CTYNCHTaM YIYYIIUTh OOIIYI0 OLEHKY IO
JUCHUTUTMHE (MOIYJII0) M CTUMYJIHUPYET YIayOJIeHHOE U3yYeHHEe MaTepHaa.

Camocmosmenvras paboma — padoTa CTYIECHTOB, HaIpaBJICHHAs Ha YIIyOJICHHOE
W3YYCHUE OTJICIBHBIX TEM U BOIPOCOB YUYCOHON JUCIIUTIINHBI (MOITYJIS).

B nporiecce camocTosATenbHON paboThI CTYACHTHI B3aUMOJICUCTBYIOT C PEKOMEHI0BAaHHBIMU
MaTepuajiaM Py MUHUMAJIBLHOM yYaCTHU MPENnoaaBaTelis. 3aaun CTyIeHTa BKIOYA0T padoTy
C KOHCIIEKTaMH JieKIui (00paboTka TeKcTa), IOBTOPHOE U3YUEHHE YUeOHBIX MAaTEpHAIIOB TUIAHOB
U TE3UCOB OTBETOB, U3YUCHHUE JIONOJHUTEILHBIX TEM, BHIMIOJTHCHHE YU4eOHO-HUCCIICIOBATEIIbCKIX
3alaHUM U Ipyroe.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqe}mﬂ o JTUCHUIIJINHE (MO}IyJIlO)

Kpurepun nosy4eHusi ypoBHA M OLCHHBAHUA C()OPMHUPOBAHHOCTH KOMIICTCHIHMI 110
aucuumianHae (Moay.o) «IIpukaagnas marematuka B ML»

OneHuBaHue ypoOBHs Y4EOHBIX JOCTH)KEHHH OOy4arolMXcsl MO JUCLUILIMHE (MOAYIIO)
OCYIIECTBIISICTCA B BUJE TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH M IIPOMEXKYTOYHOM aTTECTALMH.

IIpoMesxkyTouHasi aTTecTanMs IO JUCUUIUIMHE (MOJIYJIO) OCYILECTBIISETCS B (opme
9K3ameHa, Ipu 3TOM MPOBOJUTCS OLIEHKA KOMIIETEHIINH, c(hOPMUPOBAHHBIX 10 TUCHUIUINHE.

Jlns omeHWBaHHS TEKYIIETO KOHTPOJS YCHEBAEMOCTH M TMPOMEKYTOUHOW AaTTecTaluu
UCTIONIB3YETCS TeCATUOAIUThHAS ITKaJla OIECHUBAHHUS, KOTOPas COOTHOCHUTCS C TPATUITMOHHON
nATUOATUTPHON IITKAJION CIEAYIOIINM 00pa3oMm:

Jecatudamnbnas IlsarudamibHas OO0mas xapakTepHCTHKA pe3yJIbTaTa 00y4eHus! 1o
OllEHKA OllEHKAa JUCHMIIMHE (MOIYJIIO)
10 OT1imyHO CTyIeHT MOJHOCTHIO BIIAJICET 3HAHUSMU, H3JI0KEHHBIMH B
9 OTIHYHO pabodyeil mporpamme, W TIYOOKO OCMBICISET TUCIMILIUHY
8 OTIN9HO (Momyib). On CaMOCTOSITEIILHO u JIOTMYECKU

MOCJICZIOBATEILHO OTBEUAET HA BCE BOIMPOCHI, AKIECHTHPYS
BHAMaHUE Ha HauOoJiee BaXXHOM. YMeEET aHaM3UPOBATh,
CpaBHUBATH, KJIACCU(PUIIMPOBATD, 000011aTh,
KOHKPETU3HUPOBATH u CUCTEMATHU3NPOBATh I/I3y‘IeHHI)II>’I
MaTepuai, BBIJENSS KIIOYEBBIE MOMEHTHI U yCTaHABIHBAs
MIPUYNHHO-CJICICTBEHHBIE  CBsI3U.  UeTko  opMynupyer
OTBETHI, YBEPEHHO UHTEPIPETUPYET PE3YJIbTAThI aHAIHU30B H
JIPYTUX HWCCIIEOBAaHMA, a TaKXKe PElIaeT CIIOKHBIC 3aJayu.
CTyJIeHT XOpomio 3HAaKOM C METOJaMH HCCIeJOBaHMUS,
HEOOXOUMBIMU JIJISl TIPAKTUYECKON JEATEIbHOCTH, U YMEET
CBA3bIBATh TCOPETUYCCKUE aCIICKThl JUCHUILINHBI (MO]];yJ'IfI) C
MIPaKTUYECKUMH 3a]]a9aMHu.

XOpOH.IO CTyI[eHT 06J'Ia):[aCT SHaHHUAMHA MPEAMCTAa MOYTH B IMOJIHOM

6 Xopomo obbeMe paboueit mporpaMMBI M CAMOCTOSATEIHHO, TOTHICCKU

IMOCJICA0BATCIIbHO U BCECTOPOHHE OTBEYACT HA BCC BOIIPOCHI,
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JlecaTnOAILHAA
OIlEHKA

IIaTnoannnLHas
OLICHKA

O0mas XxapakTepUCTHKA Pe3yJIbTaTa 00y4eHusl 1o
JucHMIInHe (MOIYJII0)

aKUEHTUPYs] BHUMaHUEe Ha HanOoyee 3HAYMMBIX MOMEHTaX.
OHn ymeeT aHaJIM3UPOBaTh, CPABHUBATH, KJIACCU(UIIMPOBATH,
00001aTh, KOHKPETH3MpPOBaTb W  CHCTEMaTU3UPOBATH
W3Y4EHHBI MaTepual, BBIACNSAS €ro KIIOUeBble acIeKThl U
yCTaHaBJIUBAas IIPUYIMHHO-CJICACTBCHHbIE CBSI3H.
®opMyIHpyeT CBOM OTBETHI, YBEPEHHO WHTEPIPETUPYET
pe3ybTaThl aHAJIM30B U APYIMX HCCICHOBAaHUH, a TaKkKe
pelIaeT CIOKHbIE CUTYallMOHHBIE 3a1a4d. CTYyJeHT XOpOLIo
3HaKOM C METOJaMH HCCICAOBAHMS, HEOOXOIUMBIMH IS
MIPAaKTUYECKOM  JEATEJIBHOCTH, M  YMEET  CBS3bIBATh
TEOPETHUYECKHE AacHeKThl MpeaMeTa ¢ MpaKTHYECKUMHU
3aJadami.

Y 10BIETBOPUTENBHO

Y 10BIETBOPUTENBHO

CryzneHt obOnamaer 0a30BBIMH 3HAHUSMHU IO JTUCHIUIUIHMHE
(Monysro), HO WCIIBITHIBACT TPYAHOCTH npu
CaMOCTOSITEIBHBIX ~OTBETAX U  HCIOJB3yeT HETOYHBIC
tdhopmymupoBkr. B Xone OTBETOB OH JOMyCKaeT ONIHMOKH,
Kacaroluecst cyTH BonpocoB. CTyAeHT crmocoOeH peraTh
TOJNBKO Camble TIPOCTBIE 3aJadyd W  BIAJACeT JIUIIb
MUHHMAaJIBHBIM HA0OPOM METOJIOB UCCIIETIOBAHNSI.

He cnan

He cnan

He cnan

CTyneHT He OBIajieN 00513aTeIbHBIM MUHUMYMOM 3HAHHIM 110
MpeIMETy W He MOXKET OTBETHTh Ha BOMPOCHI, JaXKe €CIH
mpernojiaBaTenb  3ajaeT  JIOMOJIHUTEIbHBIC  HABOJISIIUC

BOTIPOCHI.

I[I/ICI_II/IHJ'II/IHS. (MOI[y.]'IL) «HpI/IKJ'IaI[HaH MmaTeMaThka B ML» oleHHUBaeTcs CJICAYIOIUM

obpazoM:
AKTHBHOCTH Bec |KoauuecTBO Onucanue
Jomamaue 3amanus  |100% 14 HaGop 3azma4 o TeMam Hejenu

B paMKax U3yuCHUA JUCHUTIIINHBI (MO,I[y.]'IfI) BO3MOJXHO ITOJTYYCHUC 6OHYCHHX 0aJioB.

@opmyJia pacuéTa HTOroBOH OLEHKH MO aucuumiiuHe (moay.aw) «llpuknaagHas
matematuka B MLy «1X cpenHee 3a qoManrHue 3agaHus».
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Texkyuuii KOHTPOJIb yCIEBAEMOCTH 00YYAIOLIUXCS MO THCHUIIIHHE (MOTYJII0)
IIpumepHbIe TOMANIHUE 32 aHUS

Jlomamnee 3aganue 1.

1. Haiitn obmee pemenne u 0JIHO YacTHOE pellleHHe CHCTeMBbI JIHHeHHBIX ypasHeHHil, Henoab3ys Meton Laycea:
—3x; + 6y + 235 — Hxy = —6,
2r) —dxg + 214 = 4,

3ry —6xy — 23 +42, =6

2. Hccnenosarh cicreny u HaiiTi 0bImee perenne B 3aBHCHMOCTH OT 3HAYUEHHS apaMeTpa A:
{1 —+ /\).’.E]_ + Iy —+ Iy = 1,
T+ (1+ Nz + 23 = A,
z1 4+ x2 + (1+ Nz = A?

3. Ilyers marpuna A € Myg(R) mnmeer Bug

Lol - R
[ Sy 1)
B ==R =
B
[ R
- e

Jas cncremsl Ay = 0, rae y € RS, maliti KoauvecTBo INIABHBIX NepeMeHHBIX I KayKJ10ro 3avenns r € R.

(GG HE )

()”K!{;H}IHOZ l'lOIlpOﬁyﬂT(.‘ MOCYHTATH BTOPYIO CTElNIeHb H BBINOJIHATE YMHOXKEHHE He ¢jleBa HAIlpaBoO, a B KaAKOM-
Hllﬁy}lb APYTroM nopsjake, 9TOOB! 3aMETHTE HHTepeCcHbIe 3&KOHOM(’]JH()(TTH).

4. Boramceants BbIpayKeHHe:

5. Iyers marpuna J(A) € M, (R) nveer caeayrompuit s’

X E B8 s
G S S |
00 A :
- e om
050 iy 08 X
Hokazars, 4o Juis moboro k Bepua dopmyna
/\k Cl/\k—l CE/\k—’Z o (.‘;“_1/\}‘-_"4-1
0 I\/\k ((_v‘}/\k—l v Cv‘r‘x—zl\k_,ﬁ.z
JN =10 0 AR ? 2
P : clak-
0 0 0 AF

gl
rae C;" = m an!=12...n. (yK&’iallllOZ TYT MOXKHO 160 BOCTIONIL30BATLC CBOHCTBAMI OHHOMHAIBHBIX

koadumenTos 1 nHAyKImelt o k, mbo nogyMmars B cropony 6unoma Heiorona).

6. Ilycrs A € M, (R) rakasi, uro A™ = 0 aus mekoroporo m. Ilokazarte, uro £ + A n E — A obpatumsl, rje
E € M, (R) - equanunas Matpuna. (YKazanue: Bocnoib3ylitech 6 3KBHBAJICHTHBIME CBOHCTBAMH HEBBIPOXK-
JIEHHOCTH )

2

"Taxan Marpuna sassipaercs 2Kopaasosoit KieTkoii.
2113 9THX MATPHIL MOMKHO HBHO YKA3ATH BBIPAXKEHMS /1A OOPATHBIX MATPHIL, /Ul STOrO HONPOOYiTe NOAYMATE B CTOPOHY reOMeT-
PHHECKOi] NPOrPeceHH, ITO MOMKET BAM YTAJATH OTBET.
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JlomamHee 3aganue 2.

1. Jaubl BEKTOPBI

1 0 3 1 1
ap=|2),as=[|1),a3=1|8 |,as=1[1 as = |3
3 1 11 3 3

Cpe,:m ITHX BEKTOPOB HaiiTh Dasuc ux JuHelHoil 0DomoYKH U BbIDA3HTE BCEe OCTaBIIHEeCHdA BEKTOpa *1epes Ha-
3HCHEIE.

2. Haiigute 6a3uc BekTopHOro npocrpanctea U = {y € R® | Ay = 0}, rue

21 3 07
A=1[1 2 0 1 4
01 -1 1 0
3. Onpeﬂ,enHTe MOMHO JIH U3 CHCTeMEBI BEKTOPOB
—4 0 5 4
= N P = 5 U3 = 0 g = 0
1= 9 |25 | g 7| 3 1= | 9
3 1 -2 -3
BeIOpaTs @CP 11s1 cucTeMbl THHEHHBIX VPaBHeHHI
Ty — T3+ 214 =0
.’1’32—23’33+33’34 =0

2$1-2$2+2$‘3-2$‘4 =10

4. densmores mm bynxiun 1, sin(x),sin?(z), .. ., sin™(x) aunefino 3apucuvbMm?

5. Ilycrs R[z],, — MHOMKeCTBO BCeX MHOIOYJIEHOB ¢ BENIeCTBeHHBIMH KoadpuipenTaMu cremenn He Gosbiie n.
IMokazaTs, 9T0 cHCTEMBI

{L,z,2%,... 2"} u {L,z —a,(z —a)? ..., (2 —a)"}, tnea € R

sipsnores Gasucamu B R[z], u maliTn MaTpHIp! Hepexoga OT mepBoro 6asHca KO BTOPOMY H OT BTOPOrO K
HEPBOMY.

. 4 5 J :
6. Haiitu panr cie IOINEeiT MATPHIILI IPH PA3JIMYHBIX 3HAYEHHUSX [IapaMerpa A

7T—A —12 6
10 —19—-A 10
12 —24 13- A

7. Ilyere A u B — KBagpaTHbBIe MATPHIILI OJHOTO pa3Mepa. lokazaTs, 4To

A AB
rk (B B+Bz) =rkA+rkB

OJEeKTPOHHBIN JIOKYMEHT



JlomamHee 3aganue 3.

O6mas wadopMmanus:
e Hamommio, 9To cTanjapTHBIM CKATSPHLIM Npou3sejenner Ha R™ mazwmaercs (z,y) = z'y.

o Yepes Rz, obo3HagaeTcs IpOCTPAHCTBO MHOTOWIEHOB cTeneHH He Gosee n, 1o ectb R[z]<, = {ag + arz +
...t apz™ | a; € R}

Samaumn:

1. B mpocrpancree R* 3amana 6ununeitnas dgpopua

B(z,y) = 2w2y1 + T4y

o meit moerponnn xsagparmaayo gopyy Q: RY — R. Tocie sroro (Q orpaHi<mIm Ha IIOIPOCTPAHCTBO
V ={ze€R| 2, — 31y — 3x3 + x4 = 0}. Haiimure curnarypy Q u curnatypy orpanmienus Q ma V.

1

2. PaceMorpnM eBKJIHI0BO npocTpancTso R[z] <3 co ckanspubivm nponseetenneM (f,g) = [ f(z)g(z) dz. Mero-
21

nom [pama-IIvuara oproronammzyiite 6azuc 1, z, 22, x5,

3. Haiitu juiMsbl CTOPOH, BHYTPEHHHE YIUIbI 1 ILIOMas Tpeyroabanka ABC B npocrpancrse R® co crangapTHbiM
CKAJIAPHBIM [IPOH3BEIeHHEM, [J1e

hs
Il
[ N )
3y
Il
EEN D
Q
Il
b =] &1 =] O

4. Tlycrs U C R* — BekTOpHOE MOANPOCTPAHCTBO 3aJaHHOe CileayomuM obpazoM U = (v, va, v3,v4), Tae

1 1 -2 2

1 5 —4
v = 41’ Vg = 5] U3 = —921° Vg = 3

3 8 24 -19

Bamaiite 10 moanpocrpancteo B Buae U = {y € R* | Ay = 0} ans mekoropoit marpunsr A € M,, 4(R).
(Homymaiite ¢ wero sra 3aja4a JaeTcst Ha TeMy IPO CKASIPHbIC POH3BEe/IeHHs ).

(2]

CymiecTByeT i1 CKaJISIpHOE [IPOU3BEJIEHIe Ha IPOCTPAHCTBE MATPUIl 2 X 1 (n > 1), OTHOCHTEILHO KOTOPOro
MaTpHIA U3 BeeX eAuHMIL Obli1a OB OpTOroHasbHA J1I000H BepxHeTpeyrobHoil MaTpure? (Ykasanue: GrinHel-
Hble (DOPMBI MOYKHO 38/1aBaTh B Pa3HBIX Oa3zucax.)
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JlomamHee 3aganue 4.

1. Haiitu npeen

. L
(@) lim (322)7

. In(14+a?)
(b) ilif[l] sin(cosz—1)
2. Jaub! aBa ceMmeiicTBa KPHBBIX HA ILIOCKOCTH

y* =da(a—z) (a>0) u y> =4b(b+z) (b>0)

[Toxkazkure, uTo B /1106011 TOUKe IepecedeHns JII060I KPHBOI I3 HepBoro ceMeiicTea ¢ moboit KpHEOIl U3 BTOPOTo
ceMeilcTBa KacaTelbHBIE 3THX KPHBBIX IIepPIeH UKYISPHEL

3. HceneoeaTh Ha 9KCTPeMyMEI (TO €CTh Ha JIOKAJIbHBIe MHHEMYMEL 1 Makcumywmsl) y = (z + 1)0e™=.
4. TlocuuTaiiTe HeoUpeIeICHHBI HHTErPAIT
1
(a) [(1-35)Vayzde
(b) [sin®zdz

2
. Hocunraiire onpenenennstii unterpan [ zlnzdr

T

6. Haitmure npeen

JlomamHee 3aganue 5.

1. Haitrn Merogom dynkuum Jlarpamsk yc/oBHbe KPUTHYECKHe TOUKH GYHKIHH 2 = Ty + + + 3 ¢ 06J1acTBIO
onpenenernns r > 0 u y > 0,
(a) mpu yenoenm, uto xy = 1.
(b) mpu yemosuw, uro zy < 1.
(¢) mpu ycinosun, uro zy = 1.

2. Haiitu Metonom dbyuxmun JIarparsx yeIoBHbIe KPHTHYECKHe TOUKH (DYHKIHH 2 = ————— IPH yCJIOBHI

1+(z+y)
xy = (.

3. Myers f: [-m, 7] — R zagana no npaeuny f(z) = x. Bynem pacemarpueath f kak asement Lo[—m, 7], co
ckanspubiM npoussegennem (g,h) = [T g(x)h(x) dx.

(a) Tlokaxkwure, uto f oproronansio dyuakiusm cos(kz) npu k € Zu k = 0.
b) Haitqure paznoxkenne f(z) =Y o . apsin(kz) nocunras xoaddunuentsr Dypoe aj.
P k=1 yp

(¢) Haityure nuner Bektopos || fl|2 u [|ag 2. Bras st nmmss:, maigrre cysmuy psita oo 7z

OJEeKTPOHHBIN JIOKYMEHT



JlomamHee 3aganue 6.

1. Iycrs € — cay4vaiinag BequunHa Takas, 9to P(§ = —1) = i uP(£=2)= i u jyis JiobbIx Touek a, b € [0,1] ¢
veaoereM a < b sepro P(€ € [a,b]) = b;—“. Hapucyiire rpaduk dyuxuun pacnpegenenns Fe(z) = P(§ < x).
Haiigure MaTemaTuteckoe OXUAaHNE H AUCTIEPCHIO .

2. B norepee ua 1% 6unerors rmaser eemrpeim & 200 py6ueii, na 0.01% 6Gumeror srmajaer serpsmt & 1000
py6uteii, a ocrasnbHble Guiters! Ge3 spmrpsima. Haifigure cpeanil BBrpsIn s 310t Jorepee ( B pacdere Ha OIHH
6user), TO ecTh cpe/Hee aprudMeTHIeCKOe BLINrpLIel Beex Guneros. Iogymaiite, Kak 910 choOpMyITHPOBATL
B TEPMHHAX CJIVYAiHBIX BEJIHYNH H MATEMATHIECKOrO OYKHIAHIS.

3. B pan pacnosoxkensr m npeameror. Ciayuaiino eeibupatorea k npemueros, k < m. Coyuaiinag senmanna X
paBHa KOJIHIeCTBY TAKHX IIPEIMeTOB %, 1To i BLIOpa, a Bee ero cocean He suibpannot. Haliure MaTemaruteckoe
oxuaanmne X .

4. B pasnocroponuem tpeyronsauke ABC wiomamn 1 seidupaem Touky M. Haiitn maremaTiveckoe oxkuianme
mwiomaxa ABM.

1 _lz—al

5. Haiitn maTemaTnyeckoe OXHJIaAHNEe 0 NUCIIePCHIO BeIHYHHEL f C IINIOTHOCTBED p(l‘) = %e

6. Ilycrs Pe(z) = P(£ = 2) u Fe(z) = P(£ < z).

(a) Iokazare, uro g a > 0u —oo0 < b < 00

Pagip(z) = P (x a_ b) u  Fueyo(z) = F (z — b)

a

b) Haiinmure dbyuxnuo pacnpenenenus Fe:(y) (Bopasute ee wepes Fe u Pe).
13 13 13

JlomamHee 3aganue 7.

1. Ilycte &, 7 — HezaBHCHMEBIE CJIyYaliHbIe BEJIUTHHLI HMEIONIHe [0Ka3aTeIbHOe PaclpeieleHie, TO eCTh
pe(z) = py(2) = Ae™*"6(2)
rie
0(z) = 1, z=20
0, =<0

Haiitu cieyomue mioTHOCTH
Peetn(T,Y) B Pelegn=z(T)
Ba)’KHD: JLTA COBMECTHOH IJIOTHOCTH YKa}KHTe 06ﬂaCTb B KOTOpOﬁ OHAa. paBHa Hy.TI}O.

2. Ucnonb3ys xapakrepucTideckue (DYHKIHI U UX CBOHCTBA, HAfITH paclpeIe/ieHHe CYMMBI JIBYX HE3aBHCHMbIX
HOPMATTBHEIX CJTyHalHEIX BeJIMUHH ¢ mapameTpamu (ap,o7) u (ag, o2).

3. Ilycrs & u 7 mesaBucHMBIe coyvaiinble sesm+uabl ¢ pacrapegenennem A0, 1). HaiiTn nioTHOCTE BesTHIHHBI
2,2
X=&+n.
4. Cnyuaitaeie permrauenl X n Y Hesapncnmbr. X mveer pacnpesenenue Jlamnaca ¢ mwiorHocrsio 717l a Y —
paBHOMepHOe Ha orpeske [1,2].

(a) Haiiqure mioTHOCTH pachpejesieHus ciydaiinoii Beqnanast —2Y .
(b) Haiiqure mioTHOCTE pactpesesenus ciydaiinoii semauast X — 2V,
5. Urpoxk npuxomut B Kasuuo ¢ k moneramu. Kaykablii KOH OH BEINTDEIBAET C BEPOATHOCTBID P H IIOJIYIAET
OJHY MOHETY H IPOHIPEIBAET ¢ BEPOSTHOCTBIO ¢ = 1 — p u oTaaer oauy Mouery. HMrpa zakaHumpaercs ecin

HWIPOK MOTEpsieT BCe MOHETHI WM eI OH HabepeT NpeieibHyio cyMMmy Beiirpbima N. Halinure cpemnaion
[POJOIZKATEILHOCTD UI'PBL B 3aBUCHMOCTH OT K.

OJEeKTPOHHBIN JIOKYMEHT



JlomamHee 3agaHue 1J1sl MOJYYeHUsI OOHYCHBIX 0a/UI0B
JIuneitnas anrebpa

1. B npocrpanctee R? co cramiapTHBIM CKaTAPHBIM TTponsBeaeHueM (x,y) = xy 3a7aHbI BEKTOPEI

2 -2 -3
v = -1 y Ug = -3 s, V3 = if
-2 2 2

s cemeiicTBa vy, U2, U3 IOCTPOUIIN JIBOMCTBEHHOE CEMEIICTBO W, Wa, W3 Y/IOBIETBOPSIONIEe CBOMCTBAM
1, i=j
(w;,v5) = 5 5
0, i#]

Haiigure Bo cKOIBKO pa3 obbeM mapaliiesielune/ia Ha BeKTopax vy, U, U3 0oJibie obbeMa napaJjuiesienumneia
Ha BEKTOpax W, W, W3.

2. Haiitu SVD pasnoxkenne 11 MaTpHIIBI

MaremaTunyecKuii aHaju3

1. Paznoxure B psaa dpypbe dyHKIHIO

1., >0
flzy=4¢ 0, z=0 =z€ [-m, 7]
-1, <0

" IIOJIB3YACHh 3THM DPa3JIOZKeHHeM HaliuTe CYMMY pdAia

00 1)}.—1
Y e

k=1

2. Ilycrs P, (R) — MHOXKeCTBO KBaJPaTHBIX CHMMETPUYHBIX MATPUIL pa3Mepa n ¢ HOJIOXKUTEIbHBIMH COOCTBEeH-
ubeivu 3HadeHnsMu. Ilycts P € P, (R) u Q € P,(R). U nyers Xi,..., X4 € My, (R) — dukcuposannsie
Marpurpsl. Haiiiure ypasHenus, 3ajaiomnme KpUTHIECKHe TOYKH s ceayiomeii dpyaximun ¢yHximmn

d
o(P,Q) = Z (XTI PX;Q) — mIndet(P) — nlndet(Q)

Q..l'—‘

Teopus BepositHOCTH

1. Ha miockocTn maprcoBana OKpYXKHOCTL pajnyca oauH. Ha Heii paBHOBepOATHO U HE3aBUCHMO BHIOHPAIOT JBe
Toukn A u B. Haiinure cpennee paccrosinne Mexkay Todkavmu A u B.

2. HI‘paJ'[LHaJ-I KOCTEL I[IOCJIeJ0BATEILHO [MePeKIalbiBacTCA C OO I'pani Ha ..‘IIDﬁyIO APYIyIo H3 "IeThIpeX cocell-
HHX. DTO JAejlaeTcd PABHOBEPOATHO H HE3ABUCHMO OT IpedblIYIIHX JeiicTBHI. B mauane kocrs HaxXoIHIack
quciaoM «0» BBEDX. P&CCMOTpHM BePOATHOCTD

p(t) = P(«Ha t-om mare KocTh HAXOIUTCS IPPaHbio «6» BBEPX» )

Haiizure npezesn p(t) upu t — oo.

OJEeKTPOHHBIN JIOKYMEHT



JInneiitnasa aaredpa
1. Haiitu obiee pemmenne u 0JHO YacTHOE pPelleHHe CHCTeMBl JTHHeHBIX YpaBHeHuil, uernons3ys meros [ayeca:
—33’3]_ + 6.’172 + 2x;; - 53’34 = —6,
23’!]_ - 4.’1‘2 -+ 21‘4 = 4,

33’3]_ - 6.’172 - T3 + 4334 = 6

2. st maTpuins

z 1 1 1 1
1 = 1 1 1
1 1 = 1 1
1 11 = 1
1 11 1 =z

Ha.ﬁ,rmTe ee paHI IIPH BCEX BO3MOZKHBIX 3HAICHUAX T € R.

3. IMocuuraiite XapaKTepHCTI/I‘{eCKHﬁ MHOI'O'JIEH MaTpHILI

-1 5 4
3 20
-1 3 6
4. Haiigure obparnyio mMarpuily
-2 -1 0
1 0 -1
0 1 1
5. JlaHBl BEKTOpPBI
1 0 3 1 1
a = 2 , Q2 = 1 , a3 = 8 , Q4 = 1 , A5 = 3
3 1 11 3 3
Cpeant 3THX BEKTOPOB HaifTi 0a3mc NX JHHEHHOIT 060/I0MKH H BBIPDA3HThH BCEe OCTABIIMECS BEKTOpa depe3 Oa-

3HCHBIC.

6. Haiimure 6a3uc BexTopHoro npocrpanctea U = {y € R® | Ay = 0}, rae
2 1 3 0 7
2 0 1 4
1 -1 10

A=]1
0

7. Ilycrs ¢: R? — R? — jmmeiinoe orobparkeHue, 3ajJaHHOe B CTaHJAPTHOM Oaszuce Marpmuein A = (_1 02)-

IIycte
1 1 1 1 1
A=11),fo=[(1], fa=|2]| Bekropa B R3, g, = (2) , g = (1) BekTopa B R2
1 2 3

Haiitu marpuny orobpazkenusi ¢ B 6azucax f1, fa, f3 u g1, go.

OJEeKTPOHHBIN JIOKYMEHT



8. HaiiTu cobersennble 3HaUeHNA H COOCTBEHHDIE BEKTODPBI JINHEHBIX o1epaTopoB, 3a/laHHbIX B HEKOTOPOM basuce

0 1 0 4 -5 2
marpunamu: (a) [ =4 4 0, (b) [5 =7 3 ].MoxKHO /i 3T MATPHIBI JHATOHAJIN30BATH B KAKOM-HIOY/ b
-2 1 2 6 -9 4

bazuce?

9. Haiigure curmaTypy cieayiomeil KBaJIpaTudHoii hopMbL:

Q(z,y,2) =522 —6xy — 10zz — 8y? + 6yz + 522

10. Pacemorpum eBKn0Bo npoctpancTeo R[z]<3 co ckansipusiv npomseegenueM (f,g) = [ f(x)g(x) dz. Meto-

jom I'pama-ITInmara oproronamusyiire 6azuc 1, z, 22, 23,

11. «Pemmure» CHCTeMY MeTOJA0M HanMeHBbIINX KBaJApaToB

2 7 =-3| 6
1 -1 3 3
2 1 -11 0
2 -2 3 |-9

12. Haiitu CHHI'YJIFDHOE pa3J/IozKeHHe CJIeIYIOMNX MaTpHI[

0 GEY e (i)

38}13]—[1/15[ IJIA l'[pOMe)KyTO'lHOﬁ aTTeCTallui 110 JMCHHUIIJINHE (MO}IyJIIO)

Ne 3aganue OT1BeT Komnerenuus
n/n
1. | Jama marpuna 12 TIK-2
2 01
A=13 4 5
1 0 2
Brranciaure OIIpeae/JaUTEC/Ib MATPHIIEL.
2. Oyukius f(x) = sin(Iln(x)). Yemy pasHa eé nepsast IpousBojHasi B TOUke z = 17 1 TIK-2
( (In(z)
3. BekTop u = (7, 24). Yemy paBHa ero Lo-HOpMa (eBKIXI0BA)? 25 TIK-2
Yy
4 (;,(:;-(\m:ﬁ;aia:c peranunaa X umeer pacnpenesenne Bepuymm ¢ p = 0.3. Yemy pasHa BepOsATHOCTE 03/0’3 HK'2
Bgemure orBer B Buze uncio or 0 1o 1.
5, .,:r'!.alib[ rouxn (1,2) u (4,6). Brrmeante ManxsTrenckoe pacerosnue Mesxay numu (L) -merpuxy). 7 HK-2
6. Haiiure Kocunyc yria Mexkjay BekTopamu a = (2,1) u b = (1, —2). 0 IIK-3

DNEeKTPOHHBIA JOKYMEHT




Cﬂyqaﬁﬂaﬂ BesmdnEa Y paBHOMepHO pacnpegesena Ha [0, 10]. Yemy pasua P(Y < 5)7

Beenure otset B Buae uncio ot 0 o 1.

0.5/0,5

IK-3

Marprmna C = (g ;) YeMy paBeH cjiel; MATPHITEL!

IK-3

1 2 3

Haityiure panr marpunsr D = 45 6)

[K-3

10.

Hatiypre gacTHyIo npoussomuyio oL s f(x,y) = 2y + sin(y) B Touke (z,y) = (—5,2)

Oz

[1K-3

11.

Jana dynkuns:
f(x) = 3z* — 22° + 5z
Haitzure sropyio npoussonuyio f(z) n Beruciure eé 3navenue B Touke « = 1.

32

[K-3

12.

Hnsa dynxium:
flz,y) = 22° + 3y°

Haiiaure marpuiy lecce u 3anumure nosy4usiyiocs Juarosais B touke (z,y) = (1,1).

(12, 6)

[1K-3

13.

Jlana marpuia:

Haiisnre Bee coberpennble 3pasenns MaTpuisl A. 3annmure oTeeT Yepes 3anATyIO 0 BO3PACTAHHIO
coBCTBEHHBIX 3HAYCHHI.

-1,2,7/-1,2,7

[1K-2

14.

Jana cucrema ypaBHeHMii:

Jx+2y—2=1
20 —2y+4z=-2
—z+05y—2=0

Pemmre cucremy ypasrennii Merogom laycca. Orser BriBeuTe B hopMe 3HaMeHNs BeKTOpa (I, Y, 2)

(1,-2,2)

[1K-3

15.

-
5 6
BrruncinTe npoM3BeicHHe MATPHIL x ( ) B kavecTBe oTBeTA 3AIMIINTE BEKTOP-

1 2
3 4 7 8
IJIABHYIO JMATOHAJDL TOIYUHBINEiics MaTPHIIEL.

(19, 50)

[K-3

16.

u . 2 0
Haiinure obparnyio marpuny ana E = 0 10) B kadecTse oTBeTa 3AIHIIHTE BEKTOD-TIABHYIO

JHMaroHalb NOMyIHBINeHcs MaTPHIEL.

(0.5, 0.1)/(0,5,
0,1)/(0.5,
0,1)/(0,5, 0.1)

[K-3

17.

Yecrnas (pasnoBeposTHasi) Monera nojGpaceisaercs 3 pasa. Ilyers I — miaukarop cobpitus A:
«BBINAJIO PoBHO /JBa opaas. Haiimure MaTemarnieckoe oxunanne E[I].

0.375/0,375

IK-3

18.

Ins dynxumn f: B? — R sagaunofi no dopmyne f(z,y) = sin(zy) + 2 cos(y) naitaure rpament
B Touke (z,y) = (0,1).

(1,0)

[K-2

DNEeKTPOHHBIA JOKYMEHT




19.

Kakas u3 marpur siBjisiercst BHIPOXK ICHHOMN 7

9 (s )
5 (1 o)
5 (1 o)

IK-2

20.

Pacnosioxxure sTansl Bbrauciaenns rpaguenta dynkuun f(z,y):
A. HaiiTu yacTHbIE TPOU3BOIHBIE IO X U Y.

B. Bamucars dbynkuuio f(zr,y) B aHAJIUTHIECKOM BHJIE.

B. O6beunuTh YacTHBIE IPOU3BOAHEIC B BEKTOP.

OTBeT 3anumuTe B BHUJAE IIOCIEHOBATEIBHOCTH OYKB 0€3

mpo0eJIoB ¥ 3HAKOB MpenuHaHus, mpumep - BBA

FAB

OIIK-2

21.

Hycrs V — pemectsenmoe anmefinoe npoctpaterso. Otobpakene (+,-) : V x V — R nasbbaeTes cKaspbin
npousBejienieM, ecam Yr, y, 2 € V puimoaneno (suibepute Bee BepHbie aAKCHOMBI):
A) (z+yx+y)=(zy)

B) (z.y) =20

(,1) = 0 Tor/a 1 TOALKO TOrAA, KOrja & = —y

B) (ax,y) = a(z,y), Va e R

r) (z.y) = (y.x)

) (z4y.2)=x4+(y.2)

E) (z4y.2)=(z,2) + (9, 2)

XK) a(z.y) = (ax,ay), Va e R

3) (z,x) 20

(x,x) = 0 Torja u ToABLKO TOr/A, Korjaa r = ()

BI'E3/BI'3E/B
EI'3/BE3I/B3
I'E/B3EI/TBE
3/I'B3E/TEB3/
I'E3B/I3BE/T
3EB/EBI'3/EB
3I/ETB3/EI'3
B/E3BI/E3I'B
/3BI'E/3BEI/3
I'BE/3I'EB/3E
BI'/3EI'B

OIIK-2

22.

Jast sazaun onTusmsawmn Gynkuun 2 = xy + 3 + 2 ¢ obaacteio onpegenenus > 0wy > 0 npu yesosun
zy = 1, dynkuust Jarpamxa useer s

A) L=ay+3+2
B) L=ay—1-A(my+1+ 2
B) L=xy+4+ ‘v; + May —1) —azx— By

r) £=a(ay+4+ _/) Aay—1)

OIIK-2

DNEeKTPOHHBIA JOKYMEHT
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