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JIner aktyanu3anuu padoyeil mnporpamMmsl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoOpena uist peanmsarmu B 2026 - 2027
yueOHOM roy Ha 3aceganuu kadenpsl [IpukinanHoit MaTeMaTHKU U HTHPOPMATHKU

[Iporokom or 20 1. Ne

3aB. kadenpoii 10.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00cykieHa u oo0pena uist peanmsarmu B 2027 - 2028
yaeOHOM rojy Ha 3aceqanuu kageapel [IpukiaaHON MaTeMaTUKH U WH()OPMATUKA

[Iporokom or 20 1. Ne

3aB. kadenpoit 10.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0pena uist peanm3armu B 2028 - 2029
y4eOHOM roay Ha 3acenanuu kadeapsl [IpuknagHoit MaTeMaTHKu U HHPOPMATUKHI

[IpoTokomor 20 . Ne

3aB. kadenpoit I0.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u oo0pena it peanm3armu B 2029 - 2030
y4eOHOM roay Ha 3aceqanuu kadeapsl [IpuknagHoit MaTeMaTUKH U HHPOPMATHKHI

[IpoTtokonm oT 20 1. Ne

3aB. kadenpoit I0.A. UsBekos




1 eau ocBOeHUSI AUCHUNIMHBI (MOTYJISA)

Henp wu3ywyeHuss aucuuruinHbl "Maremaruka" COCTOMT B OBJIQJIGHUHM CTYIEHTAMHU
HEOOXOUMBIM  YpOBHEM  OOHIENPO(ECCHOHANBHBIX  KOMIIETCHIIUH,  MPEANOIararnnx
(hopMHpOBaHKE y HUX LIEJIOCTHOTO HAYYHOTO MPEJCTABIICHUS O MATEMATHKE U € MPHIIOKCHHUSX,
MaTEMaTHYEeCKOTO MBIIUICHHS, MPHOOPETEHNUE HABBHIKOB DPEIICHUS psla NPHUKIATHBIX 3ajad,
COOTBETCTBYIOIIUX OCYIIECTBICHHUIO JCATCILHOCTU MO MPOQII0 MOAroToBKU «IIpenMeTHbIit
JM3aiH ¥ TEXHOJIOTUS XY/10KECTBEHHON 00pabOTKH MaTepuaioB'.

2 MecTo AuCHUILIHHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Juctunnuna MaTtemaTuka BXOJUT B 0043aTEIBHYIO YaCTh Y4€OHOTO IJIaHa
00pa3oBaTebHON IPOTPAMMBI.

JI1st u3ydeHus TMCIUIUIMHBI HE0OX0IMMBbI 3HAHUS (YMEHUS, BIAJICHUS),
c(OpMUPOBaHHBIE B PE3YJIbTATE U3yUEHUS AUCIUIUINH/ MPAKTUK:

Jucnunnuna MaTemaTuka BXOJUT B 0a30BYIO 4acTh Y4eOHOTO IJIaHa
o0pa3oBaTesIbHOM nporpamMmsl. M3yuenne nucuuuinHbl 6asupyercs Ha MIKOJILHOM Kypce
MaTEeMaTHKH.

3Hanus (yMEHUS, BIAJACHUS), TOTYYCHHBIC PU WU3YYCHUU JAHHOU JTUCIUTUTAHBI
OyayT HEOOXOUMBI I U3Y4EHUs JUCIMUILINH/TIPAKTHK:

3D MonenupoBaHUe XyI0KECTBEHHO-TIPOMBIIIIICHHBIX H3ACITHIA

DKOHOMHKA

DIIEKTPOTEXHUKA

BrinosiHeHue u 3amuTa BhIITYCKHOM KBATU(PHUKAITHOHHON paboThI

®dusuka

OCHOBBI HHKEHEPHBIX TEXHOJIOTHI

[IpoekTHas nesaTenbHOCTh

Xumus

Nudopmaruka

3 Komnerennun ody4yaruierocsi, opmupyembie B pe3yJbTaTe 0CBOCHMSI

AUCUUILIMHBI (MOYJIs1) M IVIAHMPYEMble Pe3yJbTAaThl 00yYeHUst

B pesynbraTe ocBOeHUs AUCUUIUIMHBI (MOIynst) «Marematuka» oOydarouiuiics
JOJIKeH 00J1a1aTh CIIeIYIOIUMH KOMITETEHIUSIMHU:

KOI[ HHAWKATOopa I/IH,Z[I/IKaTOp JOCTMXKCHHA KOMIICTCHLIM

OIIK-1 CnocobeH pemiats BOpochl NpoheCCHOHATBHON AeSITENFHOCTA HA OCHOBE
€CTECTBEHHOHAYYHBIX U OOIIENHKEHEPHBIX 3HAHWH, METOJ0B MaTeMaTHUECKOT0 aHaJIu3a U
MOJEIUPOBAHUS

OIlK-1.1 Hcnonb3yeT ecTecTBEHHOHAYYHBIE M O0IIEUHKEHEPHbIC 3HAHUS JUIS
pEIICHUS] BOIIPOCOB B MPOPECCHOHATBHON JIEATEIbHOCTH
OIIK-1.2 [IpuMeHsieT METOIbl MATEMaTHYECKOTO MOJICTUPOBAHUS TIPH

MPOEKTUPOBAHUHU U Pa3pabOTKe XyI0>KeCTBEHHO-TIPOMBIIIIEHHBIX
W3JEJIMM, MaTEPUAJIOB U TEXHOJIOTUNA UX TPOU3BOACTBA, BKIIFOYAs
co3ganue 3D-mozenelt A KOHCTPYUPOBaHUS pa3padbaThIBAEMBIX
U3AeIui

OIIK-1.3 [IpuMeHsieT MeTOIbl MaTEMaTHYECKOTO aHaJIu3a AJIsl pacuera
KOHCTPYKIMH XYJ0KECTBEHHO-TIPOMBIILICHHBIX U3/I€TTUN U BBITIOJHEHUS
TEXHOJIOTHYECKUX PACUETOB




4. CtpyKTypa, 00b€éM U coep:kaHHe TUCHHUILINHBI (MOLYJIs1)

OO01mmast TpyI0eMKOCTh IUCIUTUIMHBI COCTaBISAET 6 3ad4eTHBIX eauHmIl 216 akaa. 9acoB, B TOM

YHUCIIC:

— KOHTakTHas padora — 109,15 akax. yacos:
— aynutopHas — 105 akaj. 4acos;
— BHeayauTopHas — 4,15 akaz. 4yacos;

— camocTosTeNnbHas padora — 71,15 akan. yacos;

— B JopMe IpaKTUIEeCKOH moaAroToBKH — 0 akaj. vac;
— MOATOTOBKA K 9K3aMeny — 35,7 akaj. yac

d)opMa arTeCTaliuu - 3a4€T, DK3aMCH

AynuTtopHast g
KOHTaKTHast pabora 3= dopma TeKyiero
o 5 X
Pasnen/ Tema § (B akaz. yacax) E > Bun § KOHTPOJIA Kox
S 3 © | caMOCTOATENBHON |  yCIEeBAEMOCTH U
JIMCIATUTAHBI 5 e = 6 . | xommereHpun
@) s g £ paboThI MIPOMEKYTOYHOM
nal. | OpaxT.
Tlex. p Z'S aTTecTaluu
3aH. 3aH. | O &
Pazpen 1. JIunelinas v BeKTOpHas anredpa
1.1 JIuneiinas anre6pa.
eficTBUSA HaJl MaTpULIAMH.
A AL MaTPHIL CamocrosTenbHOe
Onpenenureny 1 ux HEVACHIC IpoBepka
CBOIICTBa. 132161-[0171 WHAUBUTYaJIbHBIX OIIK-1.1
MerTobl pelieHus CuCTeM 4 6 10 J'II/I);C ATVDLL: 3a/IaHUM. OIIK-1.2
JINHEHHBIX YpaBHEHUH: cs%eglfe i Kontponbhas
MeTO/ 00paTHOI MaTPHIIbI, IZOHCHCKTa pabora
o ¢popmynam Kpamepa,
meton ['aycca 1
1.2 BekropHas anre0pa.
[Tonsitue BekTopa.
[Ipoekuust BekTopa Ha OCh. Tlouck [IpoBepxka OMK-1.1
JIvneiHbIE Onepanuy Hax 2 6 8 JIOIOJIHUTEIHLHOU KOHCIIEKTOB. OHK-1l2
BEKTOPAMH U UX CBOMCTBA. UHPOPMALIUH 10 [TucemenHbIit '
Paznoxxenne BekTopa mo 3aJJaHHOW TeMe | ompoc, o0cyKaeHue
0azucy. Henunelinbie
OIepalyy HaJl BEKTOPAMHU
Hroro no pazaeny 6 12 18
Pazgen 2. Ananutiueckasi reoMeTpust
2.1 AnanuTndeckas Tonck
TEOMETPUS Ha TUIOCKOCTH. P —— VYerHbli ompoc, OIIK-1.1
IpsMast Ha IJIOCKOCTH. 2 6 8 s OpMALH TTO HpOBEPKa OIIK-1.2
KpuBbie BTOpOro nopsiaka pmar KOHCIIEKTOB
A TIOCKOCTH 3aJaHHOK TeMe
2.2 Ananutnueckas
reoMeTpus B mpoctpancTee. | 1 Inosepxa
B3aumHuoe pacnonoxxenue Pabora c I/IHTeIIJJHeTpTeCTa OMK-1.1
IUIOCKOCTEH, TPSIMBIX B 3JIEKTPOHHBIMU ’ '
- TP 3 6 8 p BBITIOJIHEHHOTO B OIIK-1.2
MIPOCTPAHCTBE, a TAKKE TECTOBBIMHU OMALIHIX
IIPSIMON ¥ IJIOCKOCTH. YTOM CpelcTBaMu A CTOBHSIX
MEXy IpSMOH 1 y
IUIOCKOCTBIO.
Uroro no pazpeny 5 12 16




Paszpen 3. uddepenimansaoe ucaucienne GYHKIH OTHOH IepeMeHHOH

3.1 Ilpenenst u
HETPEPBIBHOCTD () yHKIHH
OJTHOH NepEeMEHHOH. CamocrosiTenbHOE
IIpousBoanas. H3y4eHue Hposepka
MexaHu4yeckui, yueOHOI HHHHBHHWH}HHX OlIK-1.1
TEOMETPUYECKUI U 4 6 10 JIUTEPaTYpBHI; SAFAHIH. OIK-1.2
N KonTponbHas OIIK-1.3
OKOHOMHUECKHI CMbICIT YCBOEHHE pabora
MIPOU3BOIHON U KOHCIIEKTa
muddepennuana. [Ipasuna
i depeHIpOBaHUST
3.2 TIpousBoaHbIE U 1
T depeHImanbl BEICIINX CamocrosiTenbHOe
nopsikoB. @opmyia u3y4yeHue
Teitnopa. IIpaBuio yueOHOI n [IpoBepka
Jlonmrans.. Hay4yHOU HWHJVBUTYAJIBHBIX OIIK-1.1
. UccnenoBanue ¢pyHKIui 3 6 9 JIUTEPATYPBL. 3aJaHMil. OIlIK-1.2
OJTHOM IEpEMEHHOM ¢ Pabora ¢ KonrponbHas OIIK-1.3
TIOMOIIBIO IEKTPOHHBIMH pabora
T hepeHIanbHOro TECTOBBIMHU
HCYHCIICHHS U TOCTPOCHHE CpeICcTBaMU
nx rpauKoB
HWroro no pazneny 7 12 19
Hroro 3a cemecTp 18 36 53 3a4ér
Paznen 4. MHTerpanbpHOe ncuuciieHre GyHKIUN OHOW NepeMEHHON
4.1 TlepBooOpasHas
¢bynkuus. HeonpeneneHHbIN
HHTETPaJ ¥ €ro OCHOBHBIE
cBoiicTa. Tabmuua
HeonpeaeaeHHbIX. MeTo bl
HSHOEPEZ[CTBGHHOFO : Boimonserue O6cyxeHue OIK-1.1
3 6 4 TPEHUPOBOYHBIX L7 OIIK-1.2
nHTerpupoBanus. OCHOBHbIE MMCBbMEHHBIH 0npoc
o). KOMIUIEKCOB OIlK-1.3
METOJbI MHTEIPUPOBAHUAY0:
MOJICTAHOBKOI#1 (3aMEHO
MIEPEMEHHOM) U TI0 YaCTsIM .
UnTerpupoBanue
Pa3IYHBIX QYHKIIMH. 2
4.2 OnpeneneHHbIN
unTerpan. ®opmyna
Herorona-JleiOouuna. TToaroroska x
CBolicTBa ONpeICIIEHHOT O TIPAKTUIECKAM [IpoBepka
HWHTerpasa. 3amMeHa 3aHATUIM. HHTEPHET-TECTA, OIIK-1.1
TIEPEMEHHON U 3 6 4 Pabora ¢ BBITOJIHEHHOTO B OIIK-1.2
HWHTETPUPOBAHHE 10 YACTIM SJIEKTPOHHBIMU JTIOMAIITHUX OIIK-1.3
B ONpENIEICHHOM HHTErpaJe. TECTOBBIMHU YCITOBHSX
Breruucnenue miomanei, cpencTBaMu
JUIAH T U 00EMOB TeJ
BpaIeHUs
Hroro no pazaeny 6 12 8
Paznen 5. uddepeHunanbapie ypaBHEHUS
5.1 OOLIKHOBEHHEIE TTogroroBska x
i hepeHanbEHbIe MIPaKTHYECKUM OIIK-1.1
ypaBHeHHs | mopsizka. 2 3 4 3,15 3aHATUSAM. Konrporbras OIIK-1.2
OCHOBHEBIC TTOHSTHS, BUIBI Pa6ora ¢ pabora
peuenui. 3agaua Komy. 3JIEKTPOHHBIMHU




Teopema cymecTBoBaHUS U
€IMHCTBEHHOCTH PELICHUs
3amagn Komm.
I'eomerpuueckuii cMbIc

ndhepeHInaTBLHOTO
Auepern TECTOBBIMHU
YPaBHEHUS IIEPBOTO OIIK-1.3
CpencTBamMu
MOPSIIKA.
Mertons! pemenus
nudepeHIHaTbHBIX
ypaBHEHHUH MEPBOTO
MOPSIIKA.
5.2 MuddepenunanbHble
YpaBHEHUS BBICIIAX CamocrosTensHoe
TIOPSIZIKOB, JTOMYCKAIOIIHE U3yUCHHE
MOHKESHUE TIOPSIKA. yueOHOI 1
Jluneiinpie ogHOPOIHBIE U Hay4YHOU O6cyxaenue OrK-1.1
" P 2 | 2 8 3 i yAACHHC, OIIK-1.2
JIUHEHHBIC HEOTHOPOIHBIC JIUTEPATYPBHI. MUCHMEHHBIH OTPOC OIK-1.3
1 depeHanbHbIe Ioaroroska '
ypaBHEHHS N -0ro MopsiIKa ¢ MPAKTHIECKOMY
MOCTOSIHHBIMU 3aHATHIO
K03 GHULEHTaMU.
Hroro no pasnerny 5 12 6,15
Paznen 6. Teopust BepOITHOCTEH U MaTeMaTHYECKas CTATUCTHKA
6.1 Ciry4aiinbie COOBITHSI.
Knaccuueckoe,
TeOMEeTPUYECKOEe U
CTaTHCTUYECKOE IoaroroBka k
OIIPE/IENIEHNS] BEPOSITHOCTH. HPaKTUIECKUM OIK-1.1
TeopeMsl crioxeHus 1 3aHATUSAM. '
P 3 5 2 3amura TP OTK-1.2
YMHOXEHHUS. Y CIIOBHAs Brinonunenue TP
BepoATHOCTh. Dopmyna «Crnyuaiinbie
TIOTHON BEPOSITHOCTH U COOBITHS
¢dbopmyina baiieca. Cxema
Bepnymnu, npubiamkeHns
Jlamnaca u Ilyaccona.
6.2 Ciry4aiiHble BEJTMYUHBI. 2
HuckpeTtHsie u
HeTIpepbIBHBIE CITyYaiiHbIe
BENTUYHHEL. Psint
IToaroroska k
pacnpeneneHusi, QyHKIHS 1
IUIOTHOCTB pacIpeieeHHs TPAKTIICCKHM IMposepka
MaremaTnueckoe omnnaﬂﬁe SATGITHAM. KOHCIIEKTOB OlK-1.1
3 5 2 Brmmonaenne o ’ OIIK-1.2
1 Ucnepcensi, HayaabHbIe ’ W3 YCTHBIH onpoc,
LEHTPaAIbHbIE MOMEHTEL. N o0cykaeHHe
«Cy4aifHpie
W3BecTHBIE pacnpeneneHus
BEJINYUHEI
(mokasatenbHOE,
paBHOMEPHOE, HOPMAJILHOE )
1 UX YHCIIOBBIE
XapaKTePHCTHKU.
Wroro no pazaeny 6 10 4
Hroro 3a cemectp 17 34 18,15 SK3aMEH
Hroro mo nucnuIninHe 35 70 71,15 3a4eT, dK3aMeH




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

C 1enpio yCHemHoro ycBOSH!s TUCIMIUIMHBL «MaTtemMaTtuka» U (GOpMUPOBAHHS
TPCGYCMBIX KOMHCTGHL{I/Iﬁ npearoJaracTcda NpuMCHCHUE PA3JIMYHBIX 06pa30BaTeJIBHBIX
TEXHOJIOTUH (JIMYHOCTHO-OPHUEHTUPOBAHHBIE U PAa3BUBAIOIINE), KOTOPbIE 00ECTIEYNBAIOT
JOCTIKEHHE TTaHUPYEMBIX PE3YJIbTaTOB 00pa30BaHUs COTIIACHO OCHOBHOM
oOpa3oBatenpHON porpamMmMe. B ux yncne: nuddepeHmpoBaHHbIN MOIXO0,
KOMIIETEHTHOCTHBIN MOAX0/1, TPo0IeMHOE 00ydeHne, IBPUCTUYECKOE 00yUeHue,
UCTIOJb30BaHue cucteMbl «HTepHET-TpeHaxkeps» B chepe oOpazoBanus» u ap. MuTepHeT-
TPCHAXKCPBI MOT'YT OBITH IIOJIE3HEI JJIA caM006yqu1m, CaMOKOHTPOJIA CTYACHTOB IIPpU
IMOATOTOBKC UX K MPOMCKYTOYHBIM U UTOI'OBBIM aTTCCTAMAM W IIO3BOJIAIOT IIPUMCHSATH
AUCTAHIIUOHHBIC TCXHOJIOTHU O6y‘l€HPIfI.

OCHOBHBIMH q)OpMaMI/I 3aHSITUH SIBIAIOTCS JICKOWH, ITPAKTHUYCCKUC 3aHATHUA,
KOHTPOJIBHO-OIICHOYHBIC 3aHATHUA, KOHCYJIbTAalllH. .HGKHI/II/I CTPOATCA Ha OCHOBE COUYCTAHUA
nH(pOpMa-IIMOHHON U TIPOOIEMHON COCTABIISIONINX, & TAKKE HIEMEHTOB Oecelbl 1
BU3YaJI3aIIH.

B xozie npoBeneHus JEKIMOHHBIX 3aHATHN TPEAYCMaTPUBAECTCS:

- 06CY)KI[€HI/IC 3aaa4, MPpUBOJAIINX K TEM WM WHBIM MAaTCMAaTUYCCKUM IMOHATUAM,

— M3JIO)KEHUE TEOPETHYECKOTO MaTepraja B PEKUME JIHAJIora C IeNbI0 Pa3BUTHS
KPUTHYCCKOTI'O MBIIIJICHUA CTYJACHTOB U ITPUBUTUA UM HUCCICIOBATCIIBCKUX YMCHI/II;'I,

— 00CY)KJICHHE M CHCTEeMAaTH3aIlNsl TEOPETHUECKUX BOTIPOCOB TEMBI C TEJBIO JTYUIIETO
IIOHUMAHUA X B3aNMOCBA3U U IIPAKTHYECCKOTO MMPUMCHCHUA.

HpaKTI/I‘-IeCKI/Ie 3aHATHUA 110 JIaHHOﬁ JAUCHUILIMHE HAITPAaBJICHBI HA MIPUBUTHUEC IIPOYHBIX
HAaBBIKOB PCHICHUA 3aaa4 110 Ka)I()IOﬁ TEME U COUCTAIOT MPUMCHCHUEC MCTOI0B O6y’—IeHI/I$[ B
COTPYIHUYECTBE, TUPPEPESHIIMPOBAHHBIN ITOIXO0]I, KJIACCHYECKAE KOHTPOJIHHBIE H TECTOBBIE
texHosioruu. [Ipu 3TOM mpearnonaraeTcst MPOBEACHNE HEKOTOPBIX TAKUX 3aHATHIA B
WHTEPAKTUBHOU (opMe (ICTOBBIE U POJIEBBIC UTPHI, Pa300p KOHKPETHBIX CUTYAIU).

Peanu3anus KOMIIETEHTHOCTHOTO MOJIX0/a PEIyCMATPUBACT UCTIOIB30BaHUE B
y4eOHOM TPOIIeCCEe aKTUBHBIX U MHTEPAKTHUBHBIX ()OPM MPOBEICHUS 3aHSATHIA
(KOMITBIOTEPHBIX CUMYJISIIIHMA, AETOBBIX U POJIEBBIX UTP, pa300p KOHKPETHBIX CUTYAIIHIHA,
MICUXOJIOTUYECKUE ¥ WHBIC TPEHUHTH) B COYCTAaHUH C BHEAYTUTOPHON pabOTOM C LENBIO
(bopMUpPOBaHHS U Pa3BU-THS MTPO(HECCHOHATBLHBIX HABBIKOB 00YJYarOIIIUXCSI.

Br10upas Ty Wim HHYI TEXHOJIOTHIO pabOThI CO CTYJCHTaMHt, HEOOXOMMO UMETh B
BHJTY, YTO HAOOJIbIIETO Y3PeKTa OT ee MPUMEHEHHSI MOKHO TOCTHYb, €CIIM YUYUTHIBATH LICITH
o0pa3oBaHus, HA pealTM3alluI0 KOTOPBIX JIOJKHA ObITh HAIpaBJIeHa W30MpaeMast TEXHOJIOTHS,
coJiepKaHue, KOTOPOE MPEACTOUT TepeiaTh 00YIaIONIUMCS C €€ TOMOIIBIO, & TAKKE
YCJIOBHS, B KOTOPBIX OHA OyJIET UCTIOIh30BATHCSI.

6 YueOHO-MeTOAMYECKOE O00ecnieyeHre CAaMOCTOATEIbHOM PadoThl 00yYAOIIUXCSH

Hpe,[[CTaBJ'IeHO B IPHUJIOKCHUHN 1.

7 OueHOYHBbIE CPeICTBA /ISl IPOBeAeHUs IPOMEKYTOYHOM aTTecTaAluH
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHO-MeTOAMUYECKOE U MH(OPMAITMOHHOE 00ecTiedeHUe TN CIIUTINHbI

a) OcHoBHas JIMTEpaTypa:

1. [Hunaues B. C. Beicas maremaruka: yueOnuk / B.C. IllunayeB. — Mocksa:
NH®PA-M, 2019. — 479 c. — (Bricmiee oOpazoBanue). — Www.dx.doi.org/10.12737/5394.
- ISBN 978-5-16-101787-6. - TekcT: anekrponHsiii. - URL:
https://new.znanium.com/catalog/product/990716. — Pexxum moctyma: ajsi aBTOPH3.



[10JIb30BATEIEH.

2. Marematuka: y4e6. nocodue / FO.M. lanunos, JI.H. XKypbenko, I".A.
Hukonosa, H.B. Hukonosa, C.H. Hypuesa ; mon pen. JI.H. XKyp6enxko, I'.A. HukoHoBo#. —
Mocksa: THOPA-M, 2019. — 496 c. — (Bsicmiee oO6pazoBanue: bakanaspuar). - ISBN 978
-5-16-102130-9. - Tekcrt: snexkrponnsiid. - URL:
https://new.znanium.com/catalog/product/989799. — Pexxum mocTyma: ajsi aBTOPH3.
I10JIb30BATEIEN.

3.AxmanoBa C.B., Maneimesa JI.H. COopHuK 3a/1a4 U yIpa)XHEHUH 110 KypCy
MaTeMaTHYeCKOTro aHaM3a [ DIEeKTPOHHBIH pecype]: nmpaktukym / C.B. Akmanosa, JI.H.
Maunsiuesa; ®I'bOY BO «Marautoropckuii rocy1apCTBEHHbIN TEXHUUECKUH YHUBEPCUTET
uM. [".1. HocoBay». — DnekTpoH. TeKcTOBbIE AaHHbIe (2,62 M6). — Marautoropck: ®I'BOY
BO « MI'TVY um. I'.1. HocoBay, 2018. — 1 anekrpon. ont. auck (CD-R).

0) JonosiHuTe/ibHAsA JIUTEPATYypa:

1. Teopust BepoATHOCTEN U MaTeMaTHyecKasl CTaTUCTUKa: Y4eOHoe nocodue /
buprokosa JI.I'., Boopuk I'.1., MatBeeB B.., - 2-e uzn. - Mocksa: HUL] UH®PA-M, 2017.
- 289 c. (Bricmiee oopazosanue: bakanaspuar) ISBN 978-5-16-011793-5. - Tekcr:
anextpounsiid. - URL: https://new.znanium.com/catalog/product/370899.— Peskum mocryma:
JUIsl aBTOPH3. MOJIb30BATEIIEH.

2. MaremaTuka B mpuMepax u 3afadax: yueb. mocodue / O.M. Jlertspesa, JI.H.
Kypo6enko, I'.A. Huxkonora, H.B. Hukonosa, C.H. HypueBa. — Mocksa: UH®PA-M, 2019.
— 372 c. — (Boicmee obpazoBanue: bakamaBpuar). - ISBN 978-5-16-102288-7. — Tekcr:
anextpounsiid. — URL: https://new.znanium.com/catalog/product/989802.— Pesxum mocryma:
JUIsl aBTOPU3. TIOJIH30BATENECH.

3. Jlanko, I1.E. Briciiast MmaremaTika B ynpaKHeHHsIX U 3a1adax. (B 2-x gactsx)
[Texcr] / I1. E. Hauko, A. I'. Ilonos, T. 1. KoxxeBHukoBa. - M.: Beicmas mkoia, 1986-2009.
ISBN: 978-5-488-02201-0. - 6osiee 1000 1.

4. unaues B. C. 3agaynuk 1o BeICIIeH MaTeMartuke: yueo. mocooue / B.C.
[umaues. — 10-e u3z., crepeotrun. — MockBa: UHDOPA-M, 2020. — 304 c. — (Bricmee
ob6pazoBanue). - ISBN 978-5-16-101831-6. — Tekcr: anekrponnsbiit. — URL:
https://new.znanium.com/catalog/product/1042456 — Pexum mocTyma: Ajs aBTOPH3.
M0JIb30BATEIEH.

5. MareMaTtuueckuii aHaJIU3 B BOTIpOCcax M 3a7adax : yueo. mocooue / B. @. byry30B,
H. Y. Kpyruukas, I'. H. Measenes, A. A. lllumkun. - 5-e u3z. - Mocksa : DUSMATIINUT,
2002. - 480 c. - ISBN 5-9221-0284-1. - Tekcr : anekTpoHHbId. - URL:
https://new.znanium.com/catalog/product/544581 - Pesxum noctyma: uist aBTOPH3.
10JIb30BaTEIICH.

6. Pesanuenko, C. B. AHanuTnueckas reoMeTpus B IpuMepax u 3aja4ax B 2 4. YacTb
1 : yueOHMK M MPAKTUKYM 75 akagemudeckoro O6akanaBpuata / C. B. Pesunuenko. — 2-¢
U3, ucnp. u gon. — Mocksa : MU3narensctBo FOpaiit, 2019. — 302 c. — (bakanasp.
Axagemunyeckuit kypc). — ISBN 978-5-534-02936-9. — TekcT : anexkrponHslit / 9BC
FOpaiit [caiit]. — URL: https://www.biblio-online.ru/bcode/436999 - Pexxim mgoctyma: st
aBTOPU3. MOJIb30BATENCH.

B) MeTroanueckue yKa3aHus:

1. AxkmanoBa C.B. PykoBOACTBO K pelIEHUIO MHAUBUAYAIbHBIX JOMAIIHUX 3aJaHUI
1o Kypcy «Maremarnka» Juisi CTYAEHTOB 3a04HOTO OTAEJICHUS TEXHOJIOTUYECKOTO
¢akynbTera. — Marautoropek: Mal'V, 2005. - 39 c.;

2.AxmanoBa C.B. Maremaruka. @yHKIUU OJJTHON U HECKOJIbKUX JE€HCTBUTEIbHBIX



MepEeMEHHBIX: y4eOHO-METOIMUECKOE MOCOOUe IS CTYJJCHTOB TEXHOJIOTMYECKOTO
¢axynbTera. — Marautoropek: Mal'V, 2006. - 58 c.

3. AkmanoBa C.B. Breiciias MatemaTuka (M30paHHbIC pa3aembl): y4eOHO-
METOMYECKOE OCOOUE TS CTYJCHTOB TEXHOJIOTUYECKOTO (haKynbTeTa. — MarHUTOTOpCK:
Mal'V, 2006. - 73 c.

4. I'yruna E.M. JlaGopaTopHBIi IPaKTUKyM IO cTaTucTUKe ¢ npuMeneHrnemM EXCEL:
Meroa. ykas. st 1abopaTopHBIX paboT 10 MAaTEMAaTHIECKOM CTaTHCTUKE.- MarHUTOTOPCK:
'OV BIIO «MI'TY um. I'.'A. Hocosay», 2009 — 40 c.

5. Makcumenko, . A. CoObiTus u BeposiTHOCTh. YacTh 2: Mertoa. ykas. -
Maruuroropck: I'OY BIIO «MI'TY um. I''. HocoBax, 2010. — 25 c.

6. Masiuenxo, E.I1. TIpousBoanas u muddepennman ynxmun. [Tpaktukym. -
Maruuroropck: I'OY BIIO «MI'TY um. I''M. Hocosa», 2010. — 38 c.

7. Masiuenko E.I1. UccnenoBanue ¢pynkuuii u nocrpoenue rpa¢pukoB. [Ipaktukym. —
Maruuroropck: I'OY BIIO «MI'TY um. I''M. Hocosay, 2011. — 20 c.

8. Capymiknna H.®. Kombunatopuka. CobbiTHE U BeposSITHOCTh. YacTs I
Kombunaropuka. Anredpa coObiTuii: MeTo1. ykazanus o JUCHUIITHHE «MaTeMaTukay Jiis
ctyaeHToB | kypca Bcex cnenuanbHocteil. — MI'TY, 2007. — 17 c.

r) [Iporpammuoe odecnieuenne u UHTepHeT-pecypcebi:

IIporpammHoe o0ecniedeHue

HanmenoBanue .
o Ne oroBopa Cpok neicTBUS JTULIEH3UU
7Zip cB00OOTHO pacmpocTpansemoe [10 0eccpovHO
MS Office 2007 |\, 135 o1 17.09.2007 GeccpouHo
Professional
FAR Manager cB00OTHO pacmpocTpansemoe [10 0eccpovHO

IIpodeccuonanbHblie 6a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
HasBanmue kypca Cchlika

https://www.rsl.ru/ru/4readers

/catalogues/

DnekrpoHHbIe pecypchl oudmmoreku MI'TY um. .. https://host.megaprolib.net/M

Hocosa P0109/Web

9 MaTepua/ibHO-TeXHHYECKO0e o0ecnevyeHne JUCIHUIIJIMHBI (MOLYJIA)

Poccuiickas ['ocynapctBennas 6ubnmnoreka. Karagoru

MaTepI/IaJ'ILHO'TeXHI/I‘{eCKOG obecrneucHue JUCHUITITIMHBI BKIIFOYACT:



MarepuanbHO-TEXHHUECKOE 00ecieueHHEe JUCIUIUINHBI BKIIOYALT:

1) YuebHble ayquTopuu 171 MPOBECHHS 3aHATHH JEKIIMOHHOTO THIa. OcHalleHue:
MYJIbTUMEUIHbIE CPECTBA XPAHEHHUS, TIEPEelaud U MpeACTaBIeHUs HH(popMaIuy;

2) YueOHble ayTUTOPHUH VIS IPOBEACHUS MPAKTHUYECKHUX 3aHATHIA, TPYIIIOBBIX U
WHIMBUIYAIBHBIX KOHCYJIbTALUH, TEKYILIET0 KOHTPOJISL, CAMOCTOSITEIbHON pabOTHI
oOyJaronuxcs v MPOMEXyTOUHOH arrectanuu. OCHaIICHHUE: TOCKA, MyIbTUMEIHHHBIN
MIPOEKTOP, FKpaH. KOMITIIEKC TECTOBBIX 3a1aHUil VI IPOBEACHUS IPOMEKYTOUHBIX U
PYOSKHBIX KOHTPOJIS;

3) Ilomemienue Ui XpaHEHUsT ¥ PO (QUITAKTUIECKOTO 00CTyKUBaHHST y4eOHOTO
obopynoBanus. OcHamieHue: mKkadbl 11 XpaHEeHHs y9eOHO-METOANYECKON JOKyMEHTAIINH,
y4eOHO-HATJISITHBIX TOCOOUH 1 yueOHOTO 000pyIOBAHHS;

4) TlomereHust A5t CaMOCTOSITEIbHON paboThl 00yuaromuxcs. OcHareHue:
nepcoHalibHbIe KoMIbIOTephI ¢ maketoM MS Office u Beixomom B MHTEpHET U ¢ I0CTYIIOM B
ANIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENIbHYIO CPEy YHUBEPCUTETA.

Ipunoxenue 1

Y4eOHo-MeTOoAMYECKOE 00ecIeYeHHe CAMOCTOATE/IbHON padoThl 00y4arouXCs

[lo mucuumiumHe «MaremaTuka»  NPEAyCMOTpEHA  ayIuTOpHas UM BHeayJUTOpHas
CaMOCTOSITeNIbHAs paboTa 00yJarOIIUXCS.

AynuTopHas caMocTosiTelIbHas padoTa CTYJAEHTOB IMPEAINoaraeT pelieHne KOHTPOJIbHBIX 3ada4
Ha MPAKTHYECKUX 3aHATHUIX.

Ilpumepnvie ayoumopnsvie Konmpo.Jibhule u nposepounsvie pavomut (AKP), a mak >ce
unousuoyanvhuvie oomawnue 3aoanusn (U/13):

AKP: eapuanm mecma «Mampuubt u onpedeaumenu)

-1 1 2
1.Ecmn A= 0 4l B= , TOrJla MaTpuiia

C = A-B wumeer BuUf...

1) _42 ) _41 : 3) _41 14) (4 -1).

2. Marpuna A umeer pazmep 3x4, marpuna B nmeer pasmep 4x3, npu stom A-B=C . Toraa
Matpuua C uMmeer pa3mep

1)3x3; 2)4x4; 3)3x4; 4)4x3.

2 3 1
3.0Onpenenutens |0 b, O pasen...
¢, 0 ¢



3) —2b,c; —b,cy; 4) —2b,c, +b,C.

-1 -3 0

TPAHCIIOHUPOBAHHAs MaTpurla, paBCH:

1 2 2 1 T T
4. Jlansl MaTpulpl A = n B= 1 . Torga onpenenurens ‘B -A‘,me B -

1)2; 2)-2; 3)-5; 4)5.

w O »
N OO N

-1
5. Anrebpandeckoe JONOJTHEHHUE 3JIEMEHTa 8,5 MAaTpPHUIIbI A , | pasHO...
4

1) 15; 2) 7; 3) -15; 4) -7.

a; 0 ag
6. Onpenenurens |[d,; a,, ay3 PaBEH...
ag 0 ag

1) -ay (a11a33 - a31""13) ,
2) - (alla33 - a31313); 3) a;1833 —a33y3;

4) a22(a11a33 - a3la13)'

7. Onpenenurenb

2 0 0 0
10 0 pagen: 1)0; 2)-10; 3)6; 4)10.
0 -1 0
34 0 5
l 4+« .
8. Marpuna ) 6 HE UMeeT OOpaTHOM pU ¢ PaBHOM...

11, 2)-1; 3)-7; 4)2
IIpumepnsiii Bapuant U/I3 «CucreMbl JTHHEHHBIX YPABHEHUID)

3aganue 1. Pemuth cucteMy TUHEHHBIX YpaBHEHH METOJOM OOPAaTHOM MAaTPUIIBL.

3x1 - 2x2 + 6x3 = _7,

{ 5x1+8x2 +x3:2,
2x1+x2—x3 :_5.

3aganme 2. Pemuth cucteMy JTMHEHHBIX ypaBHEHMH 1o opmynam Kpamepa.

2x1 +3xy —x3+x4 =5,
6x; +4x, +4x3+6x,=1,
3xy —xy —2x3+ x4 =1,
X, +2x5 +3x3+4x, =6;



3apanme 3. Peminth cucteMy JIMHEHHBIX ypaBHEHU MeTo10M ["aycca.

2x1 + Txy +3x3 + x4 =6,
3X1 +5x2 +2)C3 +2.X4 :47
Oxy +4xy +x3+7Tx4 =2;

IIpumepnsiii Bapuant U/13 «BexkropHas aaredpa»

3aganue 1. Jlana nupamuga ABCJI. CpeactBamu BEKTOPHOW anreOpbl HAUTH:
a) mmHbl péoep AJl u BC; 6) yron mexay pedpamu AB u CJ1; ¢) utomanes rpanu BC/; x) yron
mexy rpadsimu ABC u AB/L; €) 00sém tertpasapa ABC/I, ecau A(0,1,0), B(4,2,0),C(-1,3,0),
J(1,-2,4).

3aganue 2. YcraHOBUTE, ABJSETCS JIM JaHHAsA CUCTEMa BEKTOPOB JIMHEHHO 3aBUCUMOM.
a(5-719),b(75-7),c(7,-814);
IIpumepnslii Bapuant H/[3 «Ananumuyeckas zeomempus ¢ npOCMPAHCHIEE»

1. Hdanbl ypaBHEeHHs JIByX CTOpPOH Mapaienorpamma 2x—y+2=0, x+3y-6=0 u TOuka
nepecedenust  guaroHaneii  O(-1; 4). CocTaBuTh  ypaBHEHHUS  JUaroHaiei

rapajienorpaMma.
x=3t-1,
X—2y+2=3, o
2. Byayt mu npsimbie |, : yi22-1 l,: Jy=4, JIeXaTh B OJTHOM IIOCKOCTH?
+ =
7=-2t

3. Ilpu kakux 3HAYCHHAX A U D IUIOCKOCTh ax—4y+bz—1=0 MNEepPHEHANKYIAPHA MPSMOH,
npoxosuei yepes ase Touku M, (0;1;2), M,(10;-2). IIocTpOUTH 3Ty MIOCKOCT.

4 H o 5Xx-y+9=0,
. Hanmcars napameTpuyecKue 1 KAHOHMYECKUE YPABHEHUS NIPAMOH |, 2y _0
X+y—-2z=0.

5. Haiitu yron mexay miockoctsMu 2X—y+3z+5=0 wu ; —% +% =1.

AKP: Ilpumepnwtit sapuanm 0000uiéHH020 mecma no MamemMamu4ecKomy anaiusy:

Wa-x
x+1

1. O6J'IaCTI>IO OHpeI[eJ'ICHI/ISI CI)YHKI_II/II/I y= SIBJISICTCA CJ'IG)IYIOH_IGG MHO>XCECTBO TOYCK:
1) (-14);

2) (-L4];

3) (~oo-1)u(-14];

4) (—oo—1)U(4;40).

_3xZ42x-1
2. lim B paBeH
X—00 X —

) w2l 3)-%;4)3.

3. IlpousBoaHas pyHKIUH Y = COS@ + Xx*) paBHa
1) —sin(6+x%); 2)-3x%sin(6+x%) ;

3) 3x%sin(6+x°); 4)X7:1sin(6+x3)-



X+2,x<1,

) . Vkaxute uncio b, mpu kotopom nanHas QyHKIHs
5-bx°,x>1

4. Nana ¢pynkmus  f(x) = {
HenpepeiBHa Ha D(f):

1) Takoro 4mcia He CYIIECTBYET;

2) b=1,

3) b=2;

4) b=-2.
5. f(x)= In X ,tTorma f (1) paBHO:

eX
)0 2 -4 3)1; 4) &L
€ e e
6. Boipaxenne 9(&CSinX) papyo:
d(arccosx)
1) 1 opu ‘x‘<1;

2) -1mpu |x<1;

3) dx mpu |X| <1;

4) 1-x* npm |X|<l.
7. Vriosoit koadduuuent kacarensHol k mapabone y = X2 — 2X +3 B Touke ¢ abcuccoi x =2
paBeH:

1) 2; 2) 3; 3) -2; 4) -6
8. ®ynkuus f(x) = x—sin x:

1) Bo3pacraromas Ha R;
2) yosiBaromas Ha R;
3) HemoHOTOHHas Ha R;

4) Bo3pacraer Ha [_ 37” + 27;,(,_% + z;nc}c eN

9. Unrerpan j&-(xz +1>1x paBeH:

o I 58 o I 58 ;1 53
1) 2x24+2x24C; 2)-2x2_2x24c; ) x212x24c; 4) Lys.c.
7 3 7 3 2 2 5
3
10. Beruucnure jf(x)dx, ecnu rpaduk pyaknun y = f(X) u3zoOpakeH Ha pUCYHKE:
-2
1. 8.5;
_____ v 2. 9;
4 3. 9.5
AN y=£(x) 4. 10.




2
11.UuTerpan J'% paBeH:
X
1

1) h2-e; 2)0; 3) h2-1; 4) n2.

12. TInomaas GUIyphl, OrPAHHYEHHOM THHEAME Y = X2 +1, X=5 U OCSMHU KOOpPJUHAT,
paBHa:

1) 0; 2)140. 3)-14;  4) 110

3 3

AKP: «QOobbiknosennble oughghepenyuanvhoie ypasnenusn

1. Haiitu o6mmee perenue nuddepeHIuaibHOro ypaBHEHUS:
1) y"xInx=y",2) 1+x>)y"+2xy’ =12x>.
y" =2sin®ycosy
7[ !

y(1)=5, y'@=1
3. Haittu oGiee perrenue quddepeHnnaIbHoro ypaBHeHus (pemuTh 3amaay Korm):
1) y'-2y'+y=xe" 5 y'+4y'+5y= X

) y"'—4y" +5y' =6x*+2x-5, 4) y""+2y" -3y =(8x+6)e,
5) y"—4y +4y=e"*(cosx+3sin x), 6) Yy —64y’ =128cos8x —64e**,

) y"+y=1/sin x

y(z12)=1,y'(n12)=712

2. Haiitu permenwne 3amaun Komnm:

IIpumepnslit Bapuant TP «Cayuaitnvie coovimusay (munoeoi pacuém)

3agaua 1. bpocatorcs naBe urpanbHbie KOCTH. OnpeaennTh BEpOsSTHOCTh TOTO, YTO: a) CyMMa
YKclia OYKOB HE MPEBOCXOAUT 3; 0) MpOU3BEICHHUE YHMCIIa OYKOB HE IMPEBOCXOINT 3; B)
MIPOU3BEACHUE YK CIIa OYKOB JAETUTCS Ha 3.

3apaua 2. Cpenu 10 motepeliHpIx OMIETOB 6 BRIMTPHIIHBIX. Haynauy B3siu 4 ousnera.
Onpenenutb BEpOSITHOCTh TOTO, YTO CPEAU HUX 2 BBIUTPHILIHBIX.

3agaya 3.  MoMeHTHI Hayala ABYX COOBITHII Hayady pacrpeaeeHbl B IPOMEXKYTKE
Bpemenu oT 9:00 no 10:00. OnHo u3 cobbiTuit murcsa 10 mun., npyroe — 10 mun. Onpenenuts
BEPOSITHOCTH TOTO, UTO :a) COOBITUS «IIEPEKPHIBAIOTCS» BO BPEMEHU; 0) «HE
MIEPEPKPHIBAIOTCS.

3agaua 4. B nByx maptusax 71 % u 47 % noOpokadyecTBEHHBIX U3/AETUI COOTBETCTBEHHO.
Haynauy BOuparoT 1o oqHoMY H3JENUI0 U3 Kak 10 mapTuu. KakoBa BeposITHOCTh OOHAPYKUTh
CpeIy HUX: a) XOTsI Okl 0OJIHO OpakoBaHHOE; 0) 1Ba OpaKOBAaHHBIX; B) OJJHO JOOPOKAYECTBEHHOE U
oHO OpakoBaHHOE?

3agaua 5. BeposTHOCTH TOTO, YTO 1LIEJIh MOPAXKEHA TPHU OJTHOM BBICTpEJIE IEPBBIM CTPEIKOM,
pasHa 0,61, BTopsM — 0,55 . IlepBriii caenan 2, BTopoit — 3 BeicTpena. OnpeaenuTh BEpOITHOCTh
TOTO, UTO ILIeTh HE MOpaXKeHa.

3amaua 6. B mepBoii ypHe 4 6enbix 1 1 uepHbIif  11ap, BO BTOpOH -2 6embIX U S uepHbIX. U3
MIEPBOIi BO BTOPYIO MEPENOKEHO 3 MIapoB. 3aTeM U3 BTOPOU YpHBI H3BICUYECH OJMH IIap.
Omnpenenuts BEPOSITHOCTH TOTO, YTO BHIOPAHHBIN U3 BTOPOH YPHBI IIap — OeNbIi.

3amaya 7. B marasuH NocTymaroT OJHOTHITHBIC H3JCIHS C TPEX 3aBOJIOB, IPHUEM I-i 3aBOJI
nocrasiser Mi% w3nenwuii (1I=1, 2, 3). Cpeau uznenuii i-ro 3aBoja Ni% nepBocopTHeIX. KymieHo



ontHO u3aenue. OHO OKa3aJloch MEPBOCOPTHRIM. ONpenenuTh BEPOSITHOCTh TOTO, YTO KYIJICHHOE
U3JIeNIME BBIMYIIEHO J-M 3aBogoM. M1=50, mp=30, m3=20, n;=70, n2=80, n3=90, j=1.

3anaya 8. BepoATHOCTH BBIMIpHIIIA B JIOTEPEIO Ha ouH OouieT pasHa 0,3. Kynueno 10
OuneroB. HaliT HauBeposTHENIIIEE YUCIIO BBIMTPABIINX OMIIETOB M COOTBETCTBYIOIIYIO
BEPOSATHOCTb.

3agaua 9. BeposTHOCTb «c00s1» B paboTe TeneOHHOM CTAaHIIUH MTPH Ka)KIOM BBI30BE paBHA
p=0,02. IMoctyrmuno 1000 Be130BOB. ONpee/IUTh BEPOSITHOCTH 7 «COOEBY.

3agauya 10. BeposTHOCTb HACTYIUICHUSI HEKOTOPOTO cOOBITHS B KaxkaoM u3 100
HE3aBUCUMBIX UcTbITanui paBHa P=0,8. Onpenenuts BEPOSTHOCTH TOTO, YTO YHACIO M
HACTYIUICHHUH COOBITHS YIOBJICTBOPSIET CIICAYIOIIEMY HEpaBeHCTBY:  k; < m < k,; ki=80,
k2=90.

Ilpumepnwiii éapuanm HJI3 «Cnyuaiinvie ge1uuunvly
1. Omun pa3 OpomieHbl JBe urpainbHble KocTH. CiydaiiHag BenmuuumHa X -

CyMMa OYKOB, BBINMABIIMX Ha BepxHUX TrpaHax. CoOCTaBUTH psi pacrpeaeieHus
JAHHOW CIy4yalHOW BEJIMYUHBI, BLIUUCIUTL €€ MaTreMaTH4yecKkoe OXHIaHue U

JMICTIEPCHIO.
2. Jlan psg pacmpeneneHuss JUCKPETHOW CIydalHOU
BEJIMYUHBI  X:
X 4 6 8 10
2
P 0,4 0,2 c
0,1 0,1

Haiitu 3HaueHue mnapameTrpa «C». BBIYUCIUTH MaTeMaTHYECKOEe OKUIaHHe,
CpenHee KBaJpaTHUYECKOE OTKJIOHEHHE CclydailHoW BenmuuunHbl X. IlocTpouTh Trpaduk
GyHKIMHM pacrpeneieHuss U MHOTOYIOJIbHUK pacnpeneneHus. HaiiTu BeposiTHOCTH
TOro, 4YTO CllydailHas BeJIMYMHA X HE MPEBOCXOAUT 5.

3. CiyuvaitHas BenmuumHa X 3agaHa CcBoed (yHKIHMEH pacrpeneieHus

1 X-1
—e 2, x<I
2

F(x) = X-1
l—leT, x21

Haiitu motHocts pacnpenenenus. [loctpouts rpaduku QyHKUMH U
IUIOTHOCTU pachpeefieHusl. BBIUUCIUTh MaTeMaTHUYecKOoe OXUAAHWE U AUCIEPCHIO.
4. CnyyaiiHas BeidMYMHAa X TIOJYMHEHAa 3aKOHY paclpeiefieHus C TIOTHOCTBIO:

0, x<0;
=& o
(I+x7)

GYHKIMIO  pacipeneneHus, OnpeaeanTh
TOTO, YTO CIy4aiHas

Haiitu 3HayeHue mnapamerpa «ay,
MaTeMaTUYECKOE  OKMAAHWE, IUCIEPCUI0 U BEPOATHOCTH
BeMMuMHa X monazaer B npoMexyrok (0, 2).

5. /Jlama Tabnuma, ompenensrolias 3aKOH pPACHpeAereHUs CHUCTEMbl CIydailHBIX

BenmnunH (X, Y):
X Y 40 60
20
10 3a a 0
20 2a 4a 2a




\ 30 | a | 2a | 5a |

Haiitu: mapameTp «a»; MaTeMaTH4YCCKUC —OXHUAAHUS M., My, ;

2 2
jucnepcun o, O,;  KO3QQUIMEHT Koppensuud

xy"'
Ilpumepnuiit sapuanm HJI3 «Odpabomka cmamucmuyueckux oaunvix. Uccnedosanue
CIAMUCMUYECKUX 3a6UCUMOC ETL)
Jlan craTuctuueckuil psia (MCXOAHbIE 3HAUEHUS BEJIUYKH)

X Y X Y X Y X M X M

384 18,7 40,7 | 24 | 303 | 18 | 273 | 251 | 22 21

40,2 | 11,7 | 508 | 9 28,4 | 157 | 38 | 206 | 32 | 28,6

241 1209|382 | 228 | 476 | 11,3 | 52,8 | 15,2 | 19,5 | 19,7

3251224 | 36 |198 30,3213 | 48 [245| 46 | 20,3

25 | 295|357 153|305 (278 26 | 28,7 | 27,8 | 15,5

38,1 1196 | 343 | 20,7 | 48,7 | 115 | 325 | 28 | 352 | 30,7

16,8 [ 32,2438 | 13 | 168 | 183|571 | 29 | 416 | 182

28,8 1 29,7 | 355 | 24 | 239|202 | 40 | 23,8 | 425 | 153

471 | 147 | 459 | 24 | 543 | 142 | 50,7 | 159 | 329 | 225

50,1 1159|293 219|608 | 272|586 | 9,3 | 356 | 22,7

302 | 25 | 542|142 | 214|198 | 40,1 | 174 | 47 | 173

36,9 1232|598 | 61 | 384 | 23 | 344 234|314 30,2

36,6 | 7,9 | 32,2 | 22,3 | 46,8 | 20,5 | 53,7 | 12,4 | 28,2 | 30

38 | 154 | 52 | 61 | 238 | 183 | 42,1 | 28,5 | 33,7 | 19,8

55 11 | 31,2 | 242 | 379 | 326 | 43 | 20,2 | 27,6 | 185

16,2 | 25,2 | 51,2 | 14,2 | 30,6 | 215 | 235 | 14,6 | 36,8 | 10,7

49,7 | 159 | 32,2 | 204 | 37 | 245|329 | 258 | 455 | 14,8

49,7 1195|309 | 20,7 | 576 | 20,3 | 54 | 144 | 186 | 153

42,3 | 19,7 | 415 1108 | 419 | 146 | 423 | 235 | 258 | 274

357 1119|412 | 98 | 341 | 263 | 588 | 9,2 | 39,2 | 17,5

1) Ilo naHHBIM OILIEHUTE reHEepalibHbIE TapaMeTPhl: HAWIUTE CpelHEE, TUCIEPCHUIO,
cpeaHee KBaJApaTHYHOE OTKIIOHEHHE, aCHMMETPHIO0, IKCIECC, MOY, MeIuaHy, KodpUIUeHT
BapHaluu JJIsl IPU3HAKOB X U Y.

2) Ilo maHHBIM MPOBECTH CTATUCTHUYECKYIO MPOBEPKY CTATUCTUYECKOM TUIIOTE3bI O
HOPMaJIbHOM paclpeAesieHuH U3MEPSIeMOro MpU3HaKa 1o CIEIYIOIIUM KPUTEPUSIM: a) KPUTEPHUIO
Mupcona % (ypoBeHs 3HAUNMOCTH NPUHSATH paBHBIM 0.05)., 6) KpUTEPHIO
Konmoroposa-CmupHoBa. B ciaydae npuHSITHS THIIOTE3bI O HOPMAJIbHOCTH paclipeiesieHus] HalTu
JOBEpUTEIbHBIE HHTEPBAJIBI AJIi MATEMAaTUYECKOTO OKUAAHUS U CPETHETO KBAPATUIHOTO
OTKJIOHEHUS MpHU ypoBHE Han&xHoCcTH 0.95.

3) Haiitu ucnpaBiaeHHbBIN KOPPEIALUOHHBIA MOMEHT U KO3(PPUIIMEHT KOPPEISAIIHIH.
[IpoBepuTh runoTe3y 0 He3aBUCUMOCTH Npu3HaKoB X u Y (ypOBEHb 3HAUMMOCTH MPUHATH
paBubiM 0.05). Paccunrars k03 duueHTs! auHelHoM perpeccun (X Ha Y wmam Y Ha X).
[TpoBepuTh 3HAYMMOCTh YpaBHEHHs perpeccuu. HallTu 1oBepUTeNbHbIE HHTEPBAIIBI IS
K03 (UIIMEHTOB KOPPESIUU U TUHEHHON perpeccuu (ipu ypoBHe Haa&xHoctu 0.95).

4) Tloctpouts none koppenauuii BenuuuH X u Y. M Ha 3TOM ke rpaduke MoCTpoUuTh
JMHUIO perpeccur. JlaTh CMBICIOBYIO HHTEPIPETALNIO KOA(PPUIIMEHTOB YpaBHEHUS pErpeccuu.
OueHuTh ero NPUroAHOCTH ISl AHATUTHYECKUX PacyeTOB.



IIpuioxenue 2

OneHo4Hble cpeacrea AJisi MpoBEACHUSA l'lpOMe)KyTO‘lHOﬁ arTreCcranmmu

a) HﬂaHpreMble Pe€3yJdbTaThbl Oﬁy‘-lel-ll/lﬂ H OICHOYHBIC CPEACTBA IJIA IPOBECACHUSA l'[pOMC)KyTO‘-IHOifI aTreCralum:

CrpyKTypHBIi
JJIEMEHT
KOMITETEHITHI

[Tnaaupyembie pe3ynbTaThl
00y4YeHUs

OneHouHbIE CpeICcTBA

OIIK-1: CniocobeH pemaTh BONPOCHI NPogecCHOHAIBLHOM 1eSITeIbHOCTH HA OCHOBE €CTECTBEHHOHAYYHBIX U 00IeHHKEHEPHBIX 3HAHU A, METO10B
MaTEeMAaTHYeCKOr0 aHAJIU3a U MOIeJTMPOBAHUSA

OIlK-1.1

Hcnonp3yeT ecTeCTBEHHOHAYYHBIE U
0OIIeNH)XEHEPHbIE 3HAHUS JUIS
peleHus BOIPOCOB B
po(hecCHOHATBHON AEATEIbHOCTU

A

10.
11.
12.

13.

Bnaoeem ocnognvim codepiicanuem OUCUUnIuUHbL 8 PAMKAX C1EOYIOUUX MEOPEeMUUECKUX
eonpocoe:

Marpuiipl. JleficTBUSI HaJ MaTPULIAMH.

Onpenenurenu MaTpHIl, UX CBOKWCTBA (JTFOOBIC J1BA C JOK-BOM).

MuHnop, anreOpanyeckoe JOMoJIHEHUE. BbrunciaeHue onpeaenuTens pa3iokKeHHEM IO CTPOKe
(cToOITy), MOHMKCHUEM TIOPSJIKA.

OOpaTtHas MmaTpulla, TeOpeMa O CYIIECTBOBAHWU U EAMHCTBEHHOCTH OOpaTHOM MaTpuIlbl
(m0K-BO).

DnemMeHTapHbIe TPeoOpa30BaHus MaTPUIl. DKBUBAJIEHTHbIE MaTpuUIlbl. Panr matpuisl. CBoiicTBa
panra. Teopema o paHrax 3KBUBaJICHTHBIX MaTpuIl (03 JOK-Ba).

Crynenuatas marpunia. Teopema o paHre CTyleH4aTol MaTPHUIIbI (JOK-BO).

Cucrembl nuHeWHbIX anrebpamdeckux ypaBHenuil (CJIAY) (ompeneneHus: COBMECTHOM,
HecoBMmecTHOM CJIAY, pemenust CJIAY). YcnoBus coBmectHoct CJIAY.

Martpuunas 3anucek CJIAY. Pemenue CJIAY ¢ noMoIpio 00paTHOM MaTpHIIBL.

®opmynsl Kpamepa (BbIBON).

Omnpenenennsie u HeonpeneneHHbie CJIAY. Meroa I"aycca.

Opnoponnsle CJIAY. dyHameHTalIbHAs CUCTEMA PELLIEHU.

Bekropsl. Jlunelinble onepanuu Haj BekTopamu. KoiuimHeapHble M KOMILIAHAPHBIE BEKTOPHI.
[enenue orpes3ka B JaHHOM OTHOIIECHUH.

CkansipHO€ TpPOU3BEJEHUE BEKTOPOB, €r0 CBOWCTBA. YTOJ MEXAy BEKTOpamMH. YcCIOBHUE

NEPIICHINKYISIPHOCTH JBYX BEKTOPOB. IIpoekuusi BekTopa a Ha BekTop b . Mexanmueckuit




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnaaupyembie pe3ynbTaThl
00y4eHus

OneHouHbIE CpeICTBA

14.
15.

16.
17.

18.
19.
20.
21.

CMBICJI CKQJISIPHOTO MPOU3BEICHHUS.
CxanspHoe TIpousBeieHue B 6asuce i, j,k (BBIBOJ).

BektopHoe npounsBeieHre BEKTOPOB, €r0 CBOMCTBA. [ €OMETPUUECKUI K MEXAaHUYECKHI CMBICTT
BEKTOPHOTO MTPOU3BENICHUA. Y CJIOBUE KOJUIMHEAPHOCTH JIBYX BEKTOPOB.

BekTopHOE IpousBeieHue B 6asuce i, j,k (BBIBOJ).

CmenaHHOe MPOU3BEIEHHE BEKTOPOB, €r0 CBOMCTBA. [ '€OMETPUUECKUIA CMBICI CMEIIAHHOTO
MPOU3BEICHUs. Y CJIOBHE KOMITJITAaHAPHOCTU TPEX BEKTOPOB.

CMernanHOe Ipou3BeieHNe B 6asuce i, j,k (BBIBO).

VYpaBHenue npsmoit Ha miockocT. CriocoOwl 3aaanusi. OCHOBHBIC 3aa9H.

VYpaBHeHHE IIOCKOCTH B TIpocTpancTBe. CriocoOs! 3amanus. OCHOBHBIC 3a1a4H.

VYpaBHeHue npsamoii B mpoctpancTse. [IpsiMas v miockocTh B mpocTpancTBe. OCHOBHBIE 3a1a4H.

22. ®ynkiusa. Crnoco6s! 3aganus. O6macts onpenenaeHus. OCHOBHBIC dJIeMEHTapHbIC (PYHKIIHH, X

CBOWCTBa, TpaduKH.

23.Tlpenen hynakuuu B Touke. [Ipenen pynkmum B 6eckoHedHOCTH. OTHOCTOPOHHUE TIPEICTIBI.
24.becKOHEYHO MaJjible U OECKOHEUHO OoJbIne PYHKIMH, CBSA3h MEK 1y HUMU. CBOMCTBA

OCCKOHEYHO MaJIbIX (PYHKITHIA.

25. Teopemsl 0 ipenenax. PackpbiTue HeONpe1eICHHOCTEH.
26.3amevarenbHbIC TTPEACIIbI.
27.CpaBHeHHE OECKOHEUHO MalbIX (YHKIHMH. DKBUBAJICHTHbIE OECKOHEYHO Mable (PYHKIIUU U

OCHOBHBIC TCOPEMBI O HUX. HpI/IMeHeHI/Ie K BBIYHCJICHUIO ITPCICITIOB.

28.HenpepsiBHOCTD (pyHKIMH B TOYKe. TOUKM pa3pbiBa U X KIacCU(PHUKAIMSL.

29. OcHOBHBIE TEOPEMBI O HePepbIBHBIX QYHKIMAX. CBOMCcTBA (PyHKIMH HENTPEPHIBHBIX HA OTPE3KE.
30.1IpousBoHast GyHKINH, €€ TeOMETPUUECKUN U (PU3NIECKUNA CMBICI.

31.YpaBHeHus KacaTeabHON 1 HOpManu K KpuBoil. [IuddepenunpyeMocTs QyHKIMH B TOUKE.
32.1Ipou3BogHAas CyMMBI, Pa3HOCTH, IPOU3BEICHHs], YacTHOTO (yHKIMH. [Ipon3BoaHas CIOKHON U

oOpatHO# (yHKIUH.

33.1Ipou3BogHbIE BHICIIUX MOPSIKOB.
34. Juddepennman pynkun. ['eomerpuueckuii cMmpica audepeniuana. OCHOBHbIE TEOPEMBI O

mddepennnanax.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnaaupyembie pe3ynbTaThl
00y4eHus

OneHouHbIE CpeICTBA

35.TIpumenenue nuddepeHipana K MpUOIHKEHHBIM BBIYHCICHUSM.

36.OcHoBHBIE TeOpeMbl quddepeHnanbHoro ncurncienus: Poms, Jlarpamxka n Komm.
37.TIpasuio Jlommrarns.

38. YcioBus MOHOTOHHOCTH (yHKIUH. DKCTpeMyMbl (yHKIMH. HeoOxommmoe 1 JocTaToqHoe

yCIIOBUS IKCTpeMyMa (pYHKILUH.

39.HanGompiree 1 HanMeHbIee 3Ha4eHUsT QYHKIIMHA Ha OTPE3KeE.
40. BemykiiocTs rpaduka ¢pyHknun. Touku nmepern6a. HeooxommMoe 1 JOCTaTOYHOE YCIIOBHUS

TOYEK Teperunoa.

41. AcumnToTsl rpaduka GyHKIHMH.

42.
43.
44,
45.
46.
47.
48.
49.
50.

ol.

52.
53.
54,
55.
56.
S57.
58.

59.

[TepBooOpa3nas. HeonpeneneHHbIi HHTErpall U €ro CBOMCTBA. Tabinia OCHOBHBIX HHTETPAJIOB.
OCHOBHBIE METO/Ibl UHTEIPUPOBAHUS: 3aMEHA IEPEMEHHON U MHTETPUPOBAHUE 10 YACTSIM.
HHTerpupoBanne pa3InuHbIX BUIOB (DYHKITHIA.

OnpeneneHHblid THTErpall Kak Npeiesl UHTErpaJbHOM CyMMBI, €70 CBOMCTBA.

®dopmyna Hetotona — JleiiOnuiia. OCHOBHBIE CBOMCTBA OMPEIEIICHHOTO HHTETpaa.
Broruncnenue onpeneaeHHOro HHTerpaia (3aMeHa nepeMeHHO, THTErPUPOBAHKE 10 YACTIM)..
['eomeTrpuueckue u pu3ndecKue MPUIIOKEHHs OMPECICHHOTO HHTerpaa.
Huddepenunanbabie ypaBHEHUS IEPBOTO MOPSAIKA U METObI UX PELICHUSI.

Pemienne JMHEWHBIX  OJHOPOJHBIX  YpPaBHEHUW N-0ro MHopsaka €  MOCTOSSHHBIMHU
kod(hpurmeHTamMu.

Pemienne nMHEHHBIX HEOJHOPOJHBIX YPaBHEHHMM N-0ro Mmopsaka C IMOCTOSSHHBIMHU
koddpurmeHTamu.

OcHOBHBIE IOHATHS TEOPUU BEPOSTHOCTEN: UCTIBITAHKE, COOBITHE, BEPOSITHOCTH COOBITHSI.
JetictBust Hax coOOBITUSMH. AnreOpa COOBITHH.

Teopembl CI0KEHUS U YMHOKEHHS BEPOSITHOCTEN.

®opmyna noaHou BepoatHocTU. PopMmyiia beiteca.

[TocnenoBarenbHOCTh HE3aBUCUMBIX UcTibITaHUN. Dopmyna beprymiu.

CrnyuaiiHble BEIMYMHBI, UX BUJBI.

Pan pacnpenenenus. dynkuus pacnpeneneHus, ee cpoiictBa. [ImoTHOCTh pachpeneneHus,
CBOMCTBA.

UucnoBble XapaKTEpUCTUKHU CIIYyYailHBIX BEJIWYMH: MAaTEMAaTUYECKOE OXKHMJIaHHEe, JUCIEPCHs,




CrpyKTypHBII

[Inanupyemsle pe3ysbTaThl

AJIEMEHT OneHouHbIE CpeICTBA
00y4eHus
KOMITIETEHIINH
CpelHee KBaJpaTUYeCKOe OTKIOHEHHUE.
60. HopmaJtbHBI# 3aKOH pactpe/Ie/IeHUs CITy9aliHON BEITMYUHBI.
61. CucTembl CITydailHBIX BETMYWH. 3aKOH pacrpeseicHus. YnCIoBble XapaKTePUCTUKN CHCTEMBI
CJIy4allHbIX BEJTMYMH. 3aBUCUMOCTD CIIy4alHBIX BEJIHYHUH.
OIIK-1.2 [Ipumensier MeToael | IIpumepnsle npakmuyueckue 3a0aHus 014 IK3AMEHO6:

MaTeMaTH4eCKOr0  MOJIEIHPOBAHUS
MIpU IPOEKTUPOBAHUU U pa3pabOTKe
XY/10KE€CTBEHHO-TIPOMBITIIIICHHBIX

W3JEIUH, MATEPUAJIOB U TEXHOJIOTHIA

X MIPOM3BOJICTBA, BKJIOYas
cO3JaHue 3D-monenen TUTS
KOHCTPYHUPOBAHHUS

pa3zpabaThIBa€MbIX U3ACTUN

1. TIpomaBen mMoer 3aKynmuTh OoT 1 10 5 OuiieroB Ha criekTakiab mo redHe 100 py0. u mpomarh mepexn
crnekrakieM 1o 200 py6. kaxapiii. CocTaBUTh MaTPUILy BBIPYYKH IPOJABIA B 3aBUCHMOCTH OT KOJIIMYECTBA
KYIIJICHHBIX UM OMJIETOB (CTPOKA MATPHUIII) U OT PE3yIbTATOB MPOJIAXKHU (CTOIOCI MATPHIIGI).

Wmerotca naHHbie 0 paboTe CHCTEMBI HECKOJBLKHMX OTpaciiei B
NPOLUJIOM TNEPUOJE M MUIaH BBINMYCKa KOHEYHOH NMpOoAYKUMH Y| B OyayiueM
neproze (yci. AeH. en.):

Om- Tlompebnenue Yucmas npodyk- Ilnan
pacae 1 11 yust £
I 80 120 300 350
11 70 30 200 300

Ha#tyn MaTpHUbl NPAMBIX K NOJIHBIX 3aTpaT, @ TaKkKe BbIYCK BaJlOBOH
NPOAYKLMK B IUIAHOBOM NEPHOZE, O00ECTEYMBAIOIIEH BBINYCK KOHEYHOH
NpOAYKUHH Y.
3. I[J'ISI N3YYCHHA KOJIUMYCCTBCHHOI'O ITPpHU3HAKa X wu3 FeHepaJ'IBHOI\/'I COBOKYITHOCTH HU3BJICUCHA
B]':>I60pKa Xl, Tty Xn obrema N , MMCIOIIAas NaHHOC CTATUCTUYCCKOC paCIpPCACIICHHUC.
1). IlocTpoiiTe NOIUTOH YaCTOT.

2). IlocTpoiite SMIUpPUYECKYIO (PYHKIIUIO pacipe/ieIeHHs.
3). Iloctpoiite rucTorpaMmy OTHOCUTENIBHBIX YacCTOT.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHbIE CpeICTBA

4). Haiinure BbIGOpOYHOE cpefiHee X , BBIOOpOuHYIo qucnepcuto D, , BBIGOpouHOE cpeqHee
KBaJ[PATUIECKOE OTKIIOHEHHE G, , UCTIPABJIEHHYIO JIUCIIEPCUIO S° M HUCIPABJIEHHOE CPEHEE

KBaJIpaTH4eCKOe OTKIIOHECHUE S.

5). Ilpu naHHOM YpOBHE 3HAUMMOCTH (L NPOBEpbTE MO KpuTeputo [Iupcona rumnoresy o
HOPMAJIbHOM PacIpeeIeHUN FeHEPAIbHON COBOKYITHOCTH.

6). B ciiyuae npuHATHS TUIOTE3bI 0 HOPMAJIbHOM paclpe/leIeHH HallJIuTe JOBEPUTEIbHbIE
WHTEPBAIIBI 111 MATEMAaTHYECKOTO OKUAAHUSA ¢ W CPEIHEr0 KBAJIPaTHUYECKOTO OTKIOHEHUS O
MIpH JaHHOM ypoBHE HagexHocTH Y =1— o . ([Ipunsts o =0,01).

X 9 13 17 21 25 29 33 37

n, 5 10 19 23 25 19 12 7

4. TTpu moctaBke ¢ 3aBoAa Ha 6azy 1000 pagnonprueMHUKOB, y 55 BBIILIN U3 CTPOs JiaMIibl. Haiiti
BEPOSATHOCTb TOTO, YTO B3SATHII HayJauy MPUEMHUK OyAET UCIIPaBHBIM.

5. [TaTHanuaTh SK3aMEHAlMOHHBIX OUJIETOB COAEPIKaT 10 2 BOIIPOCa, KOTOPbIE HE IOBTOPSOTCS,
9K3aMEHYIOLIUICS 3HaeT TOJIBKO 25 BonpocoB. HaliTu BepoATHOCTB TOT0, YTO 3K3aMeH OyZAeT CliaH,
€CJIU JIJIs 3TOr0 JJOCTAaTOYHO OTBETUTH HA JIBAa BOIIPOCA OJJHOTO Ouiera.

6. IlpuHrMaeM BEpOSITHOCTH POKJICHHS MaJIbUMKa U JIEBOUYKH paBHbIMU. HaliTu BepOATHOCTH TOTO,
4yTO cpeau 10 HOBOPOKAECHHBIX 6 OKaXYyTCsl MAJIbUNKAMHU.

7. JlaH 3aKOH pacIpe/iesieHUs] TUCKPETHON ClIydaiiHON BEJIMUYHHBI:
X: 1110 | 120 | 130 | 140 | 150
p:101 (02 |03 |02 |02
BBIYHCIIUTH €€ MaTEMaTHUECKOE 0XKHUIAHNE, TUCIIEPCHUIO U CPETHEE KBAIPATUYECKOE OTKIOHEHHUE.
8. JlaHa GyHKIMS pacrpeieleHus: HepephIBHOM C1yd4aifHOM BETHMUMHBI X

0 npu x<0
0,25x3(x+3) mpu O0<=x<=1
F(X): 1 npu x>1

Haiitu muiotHOCTH pacnpenenenus f(X), moctpouts ee rpaduk, BEposSTHOCTh NONAIaHKs B 331aHHBIH




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHbIE CpeICTBA

unrepsai [0,5; 2], M(x), D(x), a(x).
9. 3aaHo pacmpe/eieHne BEpOSTHOCTSH TUCKPETHON IBYMEPHOM CITydaifHOW BETMYUHBI:

Y\ X 2 5 8
0,4 0,15 0,30 0,35
0,8 0,05 0,12 0,03
HaiiTu 3akoHBI pacnpeneneHus COCTaBISIONINX, KOYPPUIMEHT KOPPEsIIIu

10. I'lo BeIOOpKe pH 3agaHHOM ypoBHE 3HaunMocTi o = 0,05 mpoBeputs no kputepuro [Tupcona
TUIIOTE3Y O HOPMaJIbHOM paclpeeIeHUN IreHepaabHOM COBOKYIHOCTH. B ciydyae npunsaTus
TUIIOTE3bl 0 HOPMAIILHOM pacIpeIeIeHU HAlTH JOBEPUTEIbHbBIE HHTEPBAJIBI U1 MATEMaTHYECKOTO
OKHJAaHMUS 4 W CPEAHEro KBaJpaTHYECKOIO OTKIOHEHMsS G IIPU YPOBHE HAIEXKHOCTH Y =1-—a

X; 4 7 10 13 16 19 22 25

n, 6 11 14 22 20 13 9 5

11. Y3 HopMabHOM IeHepallbHO COBOKYIMHOCTH M3BJIcdeHa BEIOOpKa 06beMa N =15
143, 121, 135, 132, 120, 116, 115, 143, 115, 120, 138, 133, 148, 133, 134.
Tpebyerest ipu yposHe 3Hauumocti @ = 0,05 NMpoBepUTH HYNEBYIO TUNOTE3Y H, :o? =5 =55,

MIPUHSB B KAUE€CTBE KOHKYPHUPYIOIIEH rUnoTe3nl: a) H - o’ #55,0) H - o’ >55 Wi H,:0° <5 B

3aBHCHMOCTH OT HOJIy4YEHHOTO 3HAUEHUS O .
12. Pemnre 3agaay Komu: ycos® xdy = (y2 +1)dx, y(0)=0.

OIIK-1.3

[Ipumensier Merompl MaTeMaTU4ecKOro
aHanmu3a JUId  pacdyera KOHCTPYKLHH
XY/10’KECTBEHHO-TIPOMBILIIEHHBIX
W3IETHH u BBITTOJTHEHUS
TEXHOJOTNYECKUX PacyeToB

Ilpumepnvie npakmuueckue 3a0anus 01 3a4éma u IK3AMEHOE:
1. Beraucnure npenerns:

o l+4x—x" o . 3x-arcsin2x .\ . /2x—1-4/5
a) lim ————;0) lim—————==;8) |im .
x>® X +3X" + 2X x>0 COSX —COS™ X >3 x_3

X =ctg2t,
y = In(sin 2t).
3. Haiitu skcTpeMyM (yHKIHHE 1 Toukd meperuda Y = X' —4x® —48x* +6x -9

2. Haiigure % i GyHKUU: a) y = e, 0) {
X




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnaaupyembie pe3ynbTaThl
00y4eHus

OneHouHbIE CpeICTBA

4. 3aBUCHMOCTD IIYTH OT BPEMCHH IIPU IPSAMOJHHEHHOM JBM)KCHUH TOYKH 3a/1a€TCSI YpaBHCHHEM
_ 1., 2

S= gt +2t°-3,rme S —uyrb BM, a t — Bpems B ¢. BeraucnuTe ee CKOpoCcTh M YCKOPEHHUE B

MOMEHT BpeMeHu 1 =4cC.

5. Haiitu HeonpeieI€HHBIA  MHTETPaJ: a)jsin 3x-cos5xdx, 6) [ 1-cosx B) j(2x+5)-exdx.

(x —sin x)?

V20 xdx

'! \/x2+5.

1
7. BerancauTh onpeieIeHHbIA HHTETpaT .[ Ax - arcsin xdx -
0

6. BIaucIuTh OTNpeielIeHHbI HHTETPa

8. Haiitu muomans Qurypbl, orpaHdueHHod mumauamu: X=4, Yy°=4X

0) Ilopsaok nmpoBeaeHUsI MPOMEKYTOUYHON ATTECTALMM, OKA3ATEIN U KPUTEPUU OLIEHNBAHUSA:

HpOMe)KYTO‘IHaH arTecTanys Mo AucCHUIInHE «MaTteMaTuka» BKIHOYACT TECOPETUYCCKUEC BOIIPOCHI, NO3BOJIAKOIINEC OUCHUTL YPOBCHb YCBOCHMHS
O6y‘{aIOH_II/IMI/ICH 3H8.HPII>1, H IIPAKTHYCCKHUEC 3alaHus, BBIABJIAIOIINC CTCIICHDL Cq)OpMHpOBaHHOCTH YMeHI/Iﬁ n BJ'IaI[eHHﬁ, IIPOBOJUTCA B (1)OpM€ 3a4€Ta (1

CEMECTp) | 3K3aMeHa (2 cemecTp).

KpI/ITepI/IeM MOJIYUYCHUS <«3aUTCHO» CIIYXKUT BBIIIOJIHCHUC O6y‘laIOH_II/IMC${ BCEX KOHTPOJbHBIX pa60T, HpOBe,Z[éHHLIX B TCUCHHC CCMCCTpa,

TMMOJIOKUTCIIBHBIC OLICHKH, B IIPOTHBHOM ClJIy4ac, o6yqa}0m1/117lc;1 MOoJIy4acT 1Mo AUCHUIINIMHE «HC3aUYTCHOY.

DK3aMeH 10 JaHHOM NUCLUILINHE IIPOBOAUTCH B yCTHOﬁ (bopMe 10 3K3aMCHaIlMOHHBIM 6I/IJ'IeTaM, KaXObIN U3 KOTOPBIX BKJIKOYACT 2 TCOPCTUYCCKUX

BOIIpOCa 1 OJHO MPAKTUYCCKOC 3aJlaHHUC.

Kputepuu onieHku (B cOOTBETCTBHH ¢ (POPMHPYEMbIMH KOMIIETCHIMAMH U IVIAHUPYEMbIMH Pe3yJbTATAMH 00y4eHHsI):

Ha



— Ha OIICHKY «OTJIMYHO» — OOYyUJaIOMIMiCsA JOJDKEH MOKa3aTh BRICOKUN YPOBEHb 3HAHUN HE TOJIHKO HA YPOBHE BOCIPOHM3BEICHUS 1 OOBSICHEHUS
nH(pOpMAIINY, HO U MHTEIJUICKTyaIbHbIC HABBIKU PEIICHUS TPOOJIeM | 3a/1a4, HAX0XKICHUS YHUKAJIBHBIX OTBETOB K MpoOIeMaM, OIICHKH U BBIHECCH Usl
KPUTHYECKUX CYXKJICHUH;

— Ha OLIEHKY «X0PO1I0» — 00yJaroIuiics JOJKEH M0Ka3aTh 3HAaHHsI HE TOJILKO Ha YPOBHE BOCIIPOU3BEACHUS U 00BACHEHUS HHPOPMAIIIH, HO U
MHTEJJIEKTyaJIbHbIE HaBBIKU PELIEHUs PoOIeM U 3a/1a4, HaX0XKJCHHs YHUKAIbHBIX OTBETOB K MpodIemMam;

— Ha OLCHKY «YAOBJIETBOPUTECJIBbHO» — 06yqa101111/1171051 AOJDKCH IMMOKAa3aTh 3HAHUA Ha YPOBHE BOCITPOU3BCACHUA U 00BICHEHUS I/IH(i)OpMaHI/II/I,
HWHTCJUICKTYAJIbHBIC HABBIKW PCIICHHA MMPOCTHIX 3aaa4;

— Ha OICHKY «HECYAOBJICTBOPUTECILHO» — O6W3IOHII/II>105I HC MOXCT IMMOKa3aTb 3HAHUA HAa YPOBHE BOCIIPOU3ZBCACHUA U 00bLsICHEHHS I/IH(i)OpMaI_II/II/I, HE
MOXKET NMOKa3aTb MHTCIIJICKTYAJIbHBIC HABBIKW PCHICHUA IMTPOCTHIX 3aaa4.
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