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JIncr aktyanmu3anuu padodei mporpaMMsl

Pabouas mporpaMmma repecMoTpeHa, 00CyKaeHa u o100peHa it peanm3anuu B 2022 - 2023
y4eOHOM TOy Ha 3aceqaHuu Kapeapsl [IpukinagHoi MaTeMaTHKU U MH)OPMATHKN

IIporokom or 20 . Ne

3aB. xadeapoit 10.A. U3BekoB

Pabouas mporpamma repecMoTpeHa, 00CykaeHa 1 ogo0peHa s peanmu3anuu B 2023 - 2024
y4eOHOM TOy Ha 3aceqaHuu Kadeapbl [IpukiaaaHoi MaTeMaTUKU U HH(POPMATHKH

Ilporokomor 20 . Ne
3aB. kadenpoit 10.A. U3BekoB

Pabouas mporpaMma repecMoTpeHa, 00cyxaeHa u 0100peHa 1 peanusanuu B 2024 - 2025
y4eOHOM TOy Ha 3aceqaHuu Kapeapsl [IpukinagHoi MaTeMaTHKU U MH)OPMATHKN

[Iporokom or 20 . N
3aB. kadeapoit 10.A. U3BekoB

Pabouas mporpamma repecmMoTpeHa, 00CcykaeHa 1 ogo0peHa i peanu3anuu B 2025 - 2026
y4eOHOM TOy Ha 3aceqaHuu Kadeapbl [IpukiIagHOi MaTeMaTUKU U HH(POPMATHKH

Ilporokonm o 20 . Ne
3aB. kadenpoit 10.A. U3BekoB




1 Iles1u OCBOECHUA M CHUTLIUHBI (MOTYJIs1)

Lenpro ocBoeHust IUCHUIUIMHBI «MaTtemaTuKay SBISETCS BOCIHUTaHUE JOCTATOYHO
BBICOKOW  MaTE€MaTUYE€CKOW  KYyJbTYpbl; IPUBUTUE  HABBIKOB  COBPEMEHHBIX  BHUJOB
MaTeMaTUUYECKOTO MBIIIUICHUS; IPUBUTHE HABBIKOB MCIIOJIH30BAHUS MAaTEMAaTHUYECKUX METOJIOB U
OCHOB MAaT€MaTHUYECKOr0 MOJIETMPOBAHUS B IPAKTUYECKOM 1€ATEIbHOCTH.

Bocnutanue y CTyZIEHTOB MaTEeMaTHYECKOW KyJIbTYphl BKIIOYaeT B ce0s sICHOE
MOHUMaHNe HeOOX0IMMOCTH MaTEeMAaTHUECKOW COCTABIISIONIEH B 00IIei MOArOTOBKY OakataBpa,
BBIPA0OTKY MPEJACTABICHUM POJU M MECTE MaTeMaTHKH B COBPEMEHHOW ITUBUIIM3AIMUA U B
MHUPOBOH KYyIbType, YMEHHUE JIOTUYECKH MBICIIUTh, OTIEPUPOBATH C a0CTPAKTHBIMH OOBbEKTaAMU U
OBITh KOPPEKTHBIM B YMOTPEOJICHUU MATEMATHUYCCKUX MOHATUH U CHMBOJIOB ISl BBIPAYKCHHS
KOJIMYECTBCHHBIX M KAaYeCTBCHHBIX OTHOIICHHMH. MaTeMaTHueckoe oOpa3oBaHHE OaKalaBpOB
JIOJDKHO OBITh IIUPOKKUM, OOIIUM, TO €CTh JOCTATOYHO (DYyHIAMEHTATBHBIM.

Hacrosimast mporpamma 1o MaTeMaTHKe OTPaXkaeT HOBbIC TPEOOBAHUS, IPEIBSIBIISIEMBbIC K
MaTeMaTHYeCKOMY OOpa30BaHHUIO COBPEMEHHBIX OakanaBpoB. Ee XapakTepusyeT NMpuKIIaaHas
HaIPaBJIICHHOCTh W OPHCHTAIUs Ha OOydYeHHE CTYACHTOB HCIOJE30BAHUIO MAaTEMaTHYCCKUX
METO/IOB TP PEIICHUY MPUKJIIAIHBIX 3a]1a4.

O0mmit Kypc MaTeMaTHUKH SBIsSETCS (yHIAMEHTOM MaTeMaTHYEeCKOro 0Opa30BaHMS
OakanaBpa.

2 MecTo TUCUMIJIMHBI (MO1YJIs1) B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl

Jucnuniamaa MaremaTdka BXOAUT B 00s3aTelbyl0 dYacTh y4eOHOTro TuTaHa
00pa3oBaTebHON MPOTPAMMBIL.

Jns  w3y4yeHUs  JOUCHMIUIMHBI ~ HEOOXOJAMMBI  3HAaHWSA  (YMEHMS, BIIQJICHHS),
c(hopMHUpOBaHHBIC B pe3yIbTaTe H3yUCHUS TUCITUTUINH/ TPAKTHK:

JucnumianHa «MaremaTuka» BXOAUT B 0a30Byr0 yacTh Onoka 1 oOpa3oBaTeabHOU
nporpamMMbl. Yuebnas aucnmmumHa b1.5.09. «Maremarukay sBIsSeTCS  AUCHHILIAHON
MaTeMaTHYECKOT0 M €CTECTBEHHOHAYYHOTO ITUKJIa 00pa30BaTEILHOTO CTaHIapTa OaKaaaBpa.

N3yuenue nucuuIuinHbl 0a3upyeTcs Ha MIKOJIBHBIX Kypcax MaTeMaTHUKU: ajireOpa, Hadajia
MaTeMaTUYECKOT0o aHaIN3a, TeOMETPHSL.

OcBoeHMe TaHHOW TUCHIHUIUIMHBI TIPEAINOIAraeT, YTO B pe3yJIbTaTe U3yUeHHs IKOJIbHOTO
Kypca MaTeMaTHKH 00yJaronmiicss uMeeT chOpMUPOBAHHOE MPEACTABICHNE O MAaTEMATHUKE KaK
YHUBEPCAIILHOM SI3bIKE HAayKH, 00 MICSIX W METOJaX MaTeMaTHKH, BJIAJCET MaTeMaTUUYCCKUMHU
3HAHHUSMU U YMEHUSMHU, COOTBETCTBYIOIUMHU DenepanbHOMY KOMIIOHEHTY rOCYIapCTBEHHOTO
cTaHzmapTa o0Iero oOpa3oBaHUsl, IMEET PA3BUTOE JIOTHYECKOE MBIIUICHUE, TPOCTPAHCTBEHHOE
BOOOpakeHue, 00J1a/1aeT BHICOKUM YPOBHEM aJTOPUTMUUECKOM KYIbTYPHI.

3nanus (yMeHUs, BIaJCHUS), TTOJIyYEeHHBIC NP U3YYCHUU JTaHHOW JUCIUILUIMHBI OYIyT
HEOOXOTUMBI AJISl U3YUYEHUS TUCITUTIITUH/TIPAKTUK

JuckpeTHas MaTeMaTHKa

TeopeTnueckne OCHOBBI JICKTPOTEXHUKH

dusnka

OKOHOMUKaA

OcHOBBI 00pa0OTKH IKCTIEPUMEHTAIBHBIX JAaHHBIX

Pacuer 351eKTpOHHBIX CXEM

3 KomneTeHuuu odyuaronierocsi, popMupyemMbie B pe3yJIbTaTe 0CBOCHH S

JUCHMILJIMHBI (MOAYJIs) M IJIAHUPYeMble Pe3yJIbTaThbl 00yUeHu sl

B pe3ynbraTe 0CBOCHUS MUCIHUILIMHBI (MOayIsl) «MaTtemMaTruKay 00yJaromuics T0JDKEeH
00J1a/1aTh CIIeIYIOIMMHU KOMITCTSHITUSIMU ;



KOI[ HHIWKATOpa I/IHHI/IKaTOp JOCTHXKXCHUSA KOMIICTCHIIUN

OIIK-1 CriocobeH uCMONB30BaTh IMOJOKEHHS, 3aKOHBI W METOAbl €CTECTBEHHBIX HAyK H
MaTEeMAaTHKH JUI PeIICHUS 33/1a4 MHKEHEPHOU IeATENbHOCTH

OIK-1.1 [TpumensieT ¢pu3nyecKue 3aKOHbI U MATEMAaTHUYECKHUE METOIBI I PEIICHUS
3a/1a4 TEOPETUYECKOr0 U MPUKIIAIHOTO XapaKkTepa
OIIK-1.2 Ucnone3yer 3HaHus GU3MKU U MAaTEMaTUKU MPH PEIICHUU MPAKTHUECKUX

3aaa4




4. CTpyKTypa, 00bEM U colep:kaHue TUCIHILINHBI (MOTYJIs1)
OO01mas TpyI0€MKOCTh JUCIUILINHBI cocTaBisgeT 14 3aueTHbIX eaunui 504 akaj. 4acoB, B TOM YHCIIC:
— KOHTaKTHas paboTta— 277 aKaJi. 4acoB:
—ayauTopHas — 266 aka/i. 4acos;

— BHeayauTopHas — 11 akaj. 4acos;
— camocTosTeNbHas padoTta — 155,6 akaz. 4acos;

— B (hopme npakTrueckoi moarotoBku — 0 akas. gac;

— IMOATOTOBKA K dK3aMeHy — 71,4 aka1. gac

(DopMa aTTCCTalluM - 9K3aMCH, 3a4€T, 3a4CT C OHGHKOﬁ

AynutopHast 3 =
o | KouTakTHas pabora E = dopma TeKyIIero
=4
= 3] Bu KOHTPOJISt
Pasien/ Tema 3 (B akaz. yacax) E = i} 5 P Kox
g 3 © | caMOCTOSITENBHOM yCIIEBAEMOCTH H
JIACITATUIMHEI 5 [ " KOMIIETEHITNHA
S g g paboThI MTPOMEKYTOYHOM
ek a6, | MpaKT. z$ aTTecTanyu
3aH. 3aH. | U &
1. Di1eMeHTHI TUHEHHOM alreOphl
M aHAJUTHYECKOI Tr€OMETPUH
- M3y4eHHue
TEOPETUYECKOTO
MaTrepuaa
1.1 Matpuiist " p i
- BBIIIOJHEHHE | - KOHCYJILTHPOBAHHUE,
OIIPEICITUTEIN.
" HMHIMBHUYaIbHOL O - IpOBEPKa
JleficTBUS HAJ MaTpUIAMH.
JIOMAIIIHET O BBITIIOJIHCHUS OIIK-1.1,
Brruncnenue 6 6/21 5
3a/1aHMs, HHAMBUIYaIbHOIO OIIK-1.2
onpeaenutens. OOparHas
- TECTHPOBAHUE | JOMAIIHEIO 3aJaHuUs,
MaTpHIIa. MarpuuHble
inie: - TECTUPOBAHHE
ypaBHEHUS
CaMOKOHTPOJIS,
- HHTEPaKTUBHOE
TECTHPOBAHUE
1 - U3y4eHHue
TEOPETUYECKOTO
MaTrepHaa,
. - BBIIIOJHEHHE
1.2 CucreMbl JIHHEHHBIX
HMHIMBUIYaIbHOr 0| - KOHCYJITHPOBAHHUE,
anredpanvecKux
. JIOMAaIIHEero - IpoBepKa
YPaBHCHHH. amanus M3 Ne BBIIIOJIHEHHUS
Cnioco6nt permiennst CJIAY. 4 421 4 " o B OIlK-1.1
1 "JIuneiinasg WHIUBHUIyaTbHOTO
Hccnenosanue CJIAY. "
anreopa", JIOMAIITHET O 3a/IaHMS,
dyHIaMeHTalbHas CHCTEMA
N - TECTHPOBaAHUE - TECTUPOBAHHE
pemenuit CJIOY.
isiv:
CaMOKOHTPOJIS,
- HHTEPAKTHBHOE
TECTUPOBAHHE




- H3y4YeHUe

TEOPETUYECKOTO
Marepuana,
1.3 BekTopHast anrebpa. - BBIIIOJTHEHHUE | - KOHCYJIbTHPOBAHMUE,
[Tousrue BEKTOpA. WHJIWBU Yy JILHOT O - IpOBEpKa
Onepanuy HaJ BEKTOPAMHU. 6 61 5 JIOMAIITHET 0 BBITTOJTHCHUS OIK-1.1
BekTopHOE MpocTpaHCTBO. 3aJIaHusl, WHAWBUYyAJIEHOTO
JIuHelHbIH oreparop. - TECTUPOBAHUE | OMAIIHEro 3aJaHus,
KBanpatnunsie GopMbl TSt - TECTUPOBaHHE
CaMOKOHTPOJIS,
- HHTEPaKTUBHOE
TECTHPOBaHUE
- U3y4YeHue
TEOPETUUECKOTO
Marepuana,
1.4 YVYpaBHeHUE IUHHUH B - BBINIOJIHEHUE
JIEKapTOBOM cucreme WHJIUBU Ty JTHHOT O
KOOPJMHAT U B TMOJSPHOU JIOMAIITHET 0 - KOHCYJBTHPOBAHHUE,
cHucTeMe KOOpAMHAT. 3aganust U113 Ne 2 - IpOBEpKa
[IpsiMmas Ha TIUIOCKOCTH H 6 631 7 "BekTopHas BBITIOJTHCHUS OIK-1.1
MPOCTPAHCTBE. anrebpa. WHAWBUTYATEHOTO
ITmockocCTs. AHanuTHyeckas | JOMAaIIHEro 3aJaHusl,
Humuaaprudeckue reoMeTpus’, - TECTUPOBAHUE
MTOBEPXHOCTH. - TECTUPOBAaHHE
Kpussie BTOporo nopsaka ISt
CaMOKOHTPOJIS,
- UHTEPaKTUBHOE
TECTUPOBaHUE
Uroro no paznemny 22 2291 | 21
2. BBenenune B MaTeMaTHUECKUI
aHajm3
- H3y4YeHUe
TEOPETHYECKOT O
Marepuana,
- TECTUPOBAHUE
2.1 MuoxectBo. OyHKIMH. AT
. CaMOKOHTPOJISI, | - KOHCYJIBTHUPOBAHHUE,
[penen YU CIIOBOM
e - BBIMIOJITHEHUE | - 33U Ta BHIIIOJHEHUS
Ipexen F— 1 6 6/11 6 |MHAMBHAYaILHOr 0| WHIABHIYaJIbHOIO OIIK-1.1
JIOMAILTHET 0 JIOMAILIHET 0 33/1aHMUS,
Brruncnenne MPEICIIOB.
3aganust UJ13 Ne 3 - TECTUPOBaHHE
HenpepbiBHOCTD QyHKIIMH ;i
Beenenue B
MaTeMaTHYeCKUU
aHamm3: peaen
(bYHKITHH.
HenpepeisHOCTB"
Hroro o paznery 6 6/11 6
3. JuddepeHInanbHoe

UCUUCIIeHNEe (QYHKIIUH  OJHOMN
MepEMEHHON




- H3y4YeHUe

IICPEMCHHBIX

TEOPETHYECKOTO
Marepuaia,
- TECTUPOBAHHUE,
3.1 JudbdepeHnupyemMocTts - BBIIIOJIHEHHE - TECTUPOBAHUE,
OOII. IIPAKTUYECKUX - ayJUuTOpHas
IMpousBomHass  (QyHKIIMH. 4 4P 4 JIOMaIIHUX KOHTpOJIbHAs paboTa OIK-1.1
Juddeperiuan GyHKIIHH. 3aaHuH, AKP 2 ’
Texuuka BBIUMCIICHUS - moaroroBkak | "JIuddepenunpopanue
MIPOU3BOTHOM. ayIUTOPHOM DOoIT"
KOHTPOJBHOU
pabote AKP 2
"NuddepeHupoB
anue ©OIT"
- U3y4YCHHE
TEOPETHYECKOT O
Marepuaia,
3.2 OcHOBHbIE TeOpeMbI - TECTUPOBAHHUE, - TECTUPOBAHHUE,
- BBITIOJIHEHHE - ayJUTOpHAA
U hepeHITNATEHOTO
G CICHILSL 4 4pn | 12 MPaKTHYECKUX | KOHTPOJbHAs pabora OMK-1.1
. JIOMAIIHUX AKP 2
IIpuoKeHUs TTPOU3BOIHOM N "
K MCCIIEJOBAaHUIO (DYHKITUH. 3a/1aHHH, I[Hd)d)epeHm/,I,pOBaHHe
- IOATOTOBKA K DOIT
AKP2
Huddepennupora
Hue OOTIT"
Uroro no paznemny 8 8/41 52
Uroro 3a cemectp 36 36/141| 32,2 9K3aMeH
4. WHTerpaiabHOEe HCUYHCIICHHE
(QYHKIIMY OIHOM TepEMEHH O
- U3y4YCHUE
4.1 ITepBooOpa3zHasi. TEOPETUYECKOT O
Heonpenenennsiit Marepuaa - cobecenosare,
8 8/41 6 - IpOBEpKa OIIK-1.1
HUHTETpal. - BBITIOJIHEHUE
JIOMAIIIHEr0 3aJaHH s
MeToab! HHTETPUPOBAHHUS JIOMAIITHET O
3aJaHu ST
- U3y4YeHHe
TEOPETHYECKOT O
Marepuaia,
- BBITIOJIHEHUE - IPOBEpKa
WHIUBHIy aJILHOT O BBITIOJTHEHUS
4.2 OnpeeneHHsbIi JIOMAIITHET 0 WHJIUBHIYaJIbHOTO
WHTETpall. 3amanus UJ13 4 JIOMAIIIHET O 3aJaHus
MeTtobt BBIYMCIICHUSL 4 421 4,2 | "OnpeneneHHbIi "MJ3 4 OIIK-1.1
[Tpunoxenus WHTErpa v ero "OnpeneneHHbINA
OINpPEAEICHHOI0 MHTErpaja. HIPUIIOKEHNUA", HUHTErpal v ero
- TECTUPOBaHHE MIPHIOXKEHHS",
JUTST - TECTUPOBaHHE
CaMOKOHTPOJIS,
- HHTEPAKTUBHOE
TECTHPOBAHUE
- M3y4eHue
4.3 HecoOcTBenHbIe TCOPCTHHCECKOTO | _ MPOBEPKa KOHCIIEKTa
2 2/11 2 Marepuana, OIIK-1.1
WHTErpabl JeKIUU
- COCTaBJICHHE
KOHCIEKTa JICKIIH K
Uroro no paznemny 14 14/71 | 12,2
5. Juddepennpansaoe u
HHTErpajbHOC HCYHCIICHUE
byHKIIH HECKOJIbKUX




- H3y4YeHUe

TEOPETHYECKOTO
Marepuana,
- TECTUPOBAHHUE,
- TECTUPOBAHUE,
- 3aIIMTa
- BBIIIOJIHEHHE
5.1 TIlousarue ¢yHKIUH HHANBUIYaIbHOIO
WHIUBHIYaIBHOT O
HECKOJIbKUX TEePEMEHHBIX. JTIOMAIIIHET 0 33 JaH U
IIpenen u HempepbIBHOCTH JIOMALLTHETo Ua35
) 6 6/21 6 samanust U135 |, OIlK-1.1
JuddepenupoBanue " JubdeperinaibHoe
Muddeperpans
dyHKIUN HECKOJIbKHX Hoe 11 1 UHTErpalbHOe
nepeMeHHbIX. [TpuiioxxeHus ucyucieHue QyHKIUU
WHTErPaIbHOE
HECKOJIbKUX
HCUHCIICHUE "
MepeMeHHBIX
(byHKIHH
HECKOJIbKHX
NepeMeHHbIX"
- U3y4YCHHE
TEOPETHYECKOTO
Marepuana,
- TECTUPOBAHHUE,
- 3aIMTa
- BBITIOJIHEHUE
WHMBHIyaTbHOTO
5.2 IlousrHe KpaTHOTO HHIMBUIYaIbHOL O
JTIOMAIITHET0 33 JaH K
uHTerpana.  HaxoxneHue JIOMAIITHET O VI35
WHTETPAIOB 2 1 3 MOpsAKa. 4 411 4 samanus U35 | OIIK-1.1
" JubdepeHinaibHoe
[Tpunoxenus KpaTHBIX uddepernnans
U UHTErpajbHOE
WHTETrPaJoB. HOE U
ucuncieHne GyHKInI
WHTErpalbHOE
HECKOJIbKHX
UCYHCIICHHE "
MepeMeHHBIX
(byHKIIUH
HECKOJIbKHX
HEepeMEHHBIX"
Uroro no pazneny 10 10/31 | 10
6. JuddepenunansHere
YpaBHEHHSI
- M3y4eHue
TEOPETHYECKOTO
MaTepHaia
6.1 OOGBIKHOBEHHBIE p ’
- BBINIOJIHEHUE - TECTUPOBAHMUE,
muddepeHnaIbHbIE
WHIUBU Iy JIBHOT O - 3ammra M]3 6
YPaBHECHHS MePBOTO "
JIOMAIIIHET 0 OOBIKHOBEHHbBIC
MOPSIKA. 6 621 6 OIIK-1.1
3amanusg U3 6 | muddepeHnunanbHbe
YpaBHEHHS BBICIIIUX "
OOBIKHOBCHHBIE | YpaBHEHUS IIEPBOrO
MOPSITKOB,  JIOMYCKAFOIIHE M
U pepeHIInaIbH TOPSIIKa
MOHIKEHHE MTOPsIKa
bIC YPABHEHUS
TepBOTO MopsiaKa',
- TECTUPOBaHUE
- U3y4YCHHE
TEOPETHYECKOTO
Marepuana, - TECTUPOBAHUE,
6.2 Jluneiinple - TECTUPOBAHHUE, - 3amuTa
b bepeHITHATBHBIC - BBITIOJIHEHUE WHIUBHIYaJTbHOTO
YpaBHEHHS BBICIIIUX WHIUBHIyaTbHOT O| JIOMAIIHET0 3aJaHHs
ITOPSIKOB. 6 6/21 4 JIOMAIITHET O na37 "JIHAY OIIK-1.1
CucreMsl JIMHEMHBIX 3amanus UJI3 7 BBICIIUX MOPSIIKOB C
nuddepeHIIaTbHBIX "JIHAY BwIcIIMX MOCTOSIHHBIMU
YpaBHECHHI MOPSIKOB C ko3 dunreHTaMH.
MMOCTOSIHHBIMH Cucremsr JY"
ko3 dumuenTamu
. Cuctemsr IY"
Hroro no pasneny 12 12/41 | 10
Uroro 3a cemectp 36 36/141 | 32,2 JK3aMEH




7. YucioBbie U GyHKIIMOHAIBHBIC

psanbl. Psagsl Dypbe

- M3y4eHue
TEOPETHYECKOTO
MaTepuana,
7.1 YucaoBsie psabl. - BBIIIOJIHEHHE - TECTHPOBaHUE,
[ToHsATHE CXOOMMOCTH psa. 3 5/31 7 |MHAMBHUAYAIHHOT O - 3amTa MJI3 8 OIIK-1.1
[Ipu3naky cxoauMOCTH JIOMAaIIHEr 0 "Psaner"
3amanus /3 8
"Pf[j:[LI"
- TECTUPOBAaHHE
- M3y4eHue
7.2 DyHKI[MOHAIBHBIC Y
TEOPETHYECKOTO
PAIBI. marepuaa.
ITonsTue P i
(bYHKIMOHATBHOMO  pAta - BBITIOJIHEHHE - TECTUPOBAHMUE,
Y ’ 3 5”1 10 |MHIUBUIYATBHOT O - sammra /13 8 OIIK-1.1
00J1aCTH CXOAUMOCTH. " "
JIOMAIIIHETO Psaner
CrerneHHble PSIBL.
3amanus NJI3 8
[IpunokeHuss  CTENEHHBIX e y—
psiIoB
- TECTUPOBAHHE
- U3yYeHue
TEOPETHYECKOTO
Marepuaia,
- BBITIOJTHEHHE - TECTUPOBAHME,
7.3 Panpt @ypobe 2 421 6 |MHAMBHIYATHLHOT O - 3ammra M]3 8 OIIK-1.1
JIOMAIIHET O "Psaer"
3amanus M]3 8
"PH,Z[I)I"
- TECTHpOBaHHUE
Uroro no pazneny 8 14/71 | 23
Uroro 3a cemectp 18 36/1411| 53 3a4ér
8. Teopus byHKIMH
KOMIUIGKCHOT'O IIEPEMEHHOTO
- U3y4YeHHe
TEOPETHYECKOTO
8.1 MHo0XxecTBO P
MaTepHaia, - 3alIMTa
KOMIUICKCHBIX YHCEIL.
- BBIIIOJIHEHHE HWHIUBHIYaIbHOTO
Dopmbl 3aIUCH
2 6/21 10 |MHOUMBHIYaJIBHOr O| JIOMAIIHErO 3aJaHHs OIIK-1.1
KOMIIJIEKCHOT'O YHUCIIa. "
JIOMAIITHETO M]3 9 "KoMmIuieKcHbIe
Onepanuun HaJ "
3amanus UJI3 9 qucia
KOMIUIEKCHBIMH YHCATIMH "
KomMriekcHbIe
gpcia"
- U3y4YCHHE
TEOPETHYECKOTO
- 3amuTa
Marepnana, WHJWUBUIYaJbHOTO
8.2 Ilonsatue GyHKIUH - BBINOJIHEHHE Y
JTIOMAIIIHETO 3aJaH s
KOMIIJIEKCHOT'O WHIIUBHIy aJILHOT O VI3 10
MePEMEHHOT 0. 4 8/31 10 JIOMAITHET 0 " OIlK-1.1
DJeMEHTapHBIC
DlieMeHTapHbIe  (YHKIMH 3amanus UJ3 10
" dynxnmm
KII DJIeMEeHTapHbIC
KOMITJICKCHOT'O
GbyHKIHHU "
MEePEeMEHHOTO
KOMILIEKCHOT'O

nepeMeHHOoro"




- H3y4YeHUe

TEOPETHYECKOTO
MaTepuaia, - 3alIMTa
- BBIMOJIHEHHE VHIMBH/Ty aJIbHOTO
8.3 IIpenen, JIMBHILY
HelPeDBHOCTE DKTT WHIMBHUIYaJBHOr O| TOMAIIHETrO 3adaHus
T d?daz enoosane 4 821 | 10 JIOMALLHETO W3 11 OIIK-1.1
P P sapanus U3 11 | "duddepennmponanue
unTerpupoBanue OKII "
JTuddepeHIMPOB| U UHTEIPUPOBAHUE
aHve u OKII"
WHTErPUPOBAHUE
OKIT"
- U3y4YeHHe
N TEOPETHYECKOT O
8.4 Psampl B KOMIUTEKCHOM P
Marepuaia, - 3aIIMTa
TIOCKOCTH.
- BBITIOJIHEHHUE WHJIUBHIYaJTbHOTO
Hucnosbie  pamel.  Pan WHIUBH/IyaJbHOT O| JIOMAIIHET 0 3a/IJaHus
Teiinopa. Psx  Jlopaua. 4 621 | 10 Y . OIK-1.1
JIOMAILIHET O U312 "Psner B
Knaccudukamus  0coObIx .
ToueK 3amanus /3 12 KOMIIJIEKCHOM
) "Psip1 B MI0CKOCTH"
Brruer pyHKIIUN N
KOMILICKCHOM
mockocTu”
Uroro no pazaeny 14 2891 | 40
9. Teopus BeposTHOCTE
- U3yUYCHUE
TEOPETHYECKOT O
Marepuana
9.1 DIEeMEHTBI P i
KOMOHWHATOPUKH - MHTCPAKTHBHOC
’ 2 221 2 TECTUPOBaHHUE, - TECTUPOBAHUE OIIK-1.1
Pazmemenust.
BBITIOJIHCHUE
[TepecranoBku. Coueranus
MPAKTUYECKOTO
JIOMAIITHET O
3a7aHUsI
. - U3y4YCHUE
9.2 Ciry4aiiHble COOBITHSL. Y
N TEOPETHYECKOT O
Anrebpa COOBITHIA.
Marepuaa,
Teopemsr CITOXKCHUS,
N - TECTUPOBAHHUE, - TECTUPOBAHUE,
YMHOKCHHS BEPOSTHOCTEH. BEIIONHCHHG sanpara VI3 13
VcinoBHas ~ BEpOSTHOCTb. 8 6/21 6 N . OIIK-1.1
WHMBHTyaJTbHOT O Crny4aiiHbIe
[TonHas BEpOSTHOCTS. "
Dopmyra Beprymn JIOMAITHEro COOBITHSA
’ saganust /13 13
npubmmkenuss  [lyaccoHa, " o
CiryqaiiHbie
Jlannaca. "
COOBITHS
9.3 CiyuaiiHble BEJIMYHHBL
JluckperHbie u
HenpepelBHBIE CB.  Pag - U3y4YeHHUE
pacripeienieHus, (QYyHKIHs TEOPETHYECKOTO
pacrpeieneHus, IOTHOCTh MaTepuaia,
pacopeneacHusl. - BBIIIOJIHEHHE - 3ammura U/13 14
Maremaruueckoe 8 821 8 |MHAMBHIyaIbHOL O "Ciy4aitHbie OIIK-1.1
OXKHJaHHE, TIUCIIEPCH S, JIOMAIIHET O BEJIMYHUHEL"
HaYyaJIbHbIE U LEHTPAIbHbIC 3amanus /13 14"
MOMEHTBI. N3BecTHBIE CiyuaiiHbie
pacrnpeneaeHusl. BEJIMYUHBI"
3aKoHBI OOJIBIIMX YHCEIl.
Mmuoromepubie CB.
HWtoro mo pazaeny 18 16/61 | 16

10. DneMeHTHE MaTeMaTHYECKOM

CTaTUCTHUKHU




- H3y4YeHUe

TEOPETHYECKOTO
MaTepuala,
- 3alIMTa PACUYETHO-
- BBITIOJIHEHHE .
ACUCTHO- rpadudeckoi paboThI
10.1 I'enepanbHast P N PI'P 1 "TlepBuunas
rpaduyeckoit
COBOKYITHOCTh M BBIOOpKa. 00paboTka
CTaTUCTHYCCKUE  OICHKH paborul PTP 1 pe3yNIbTaTOB
4 421 4 "[MepBuunas OIlK-1.1
mapaMeTpoB 9KCIIEPUMEHTA.
o0OpaboTka
pacrpenenenus. TodedHbie YucaoBeie
pe3yJIbTaTOB
Y UHTEPBAIBHBIC OIICHKU XapaKTEePUCTUKH
9KCIIEPUMEHTA.
reHepabHbIX
UucnoBkie "
napaMeTpoB
XapaKTEePUCTUKH
reHepatbHbIX
napaMeTpoB"
10.2 JloBepHuTEIbHbIC
HWHTEPBAJIBI JIJIs TApAaMETPOB
HOPMAJIBHOTO - M3y4eHue
acnipezencuus. [Tonstue o TEOPETHYECKOTO
pacripex P - 3ammTa PI'P 2
KPUTEPUSIX MPOBEPKU MaTepuaia, "MosenpKa
CTaTUCTUYECKUX THIIOTE3. 4 421 4 |- BemmonHenue PI'P POBEP OIIK-1.1
" CTaTHCTUYECKUX
Kputnueckas 00J1aCTh, 2 "TIpoBepka "
TUTIOTE3
YPOBEHB 3HAYMMOCTH, CTaTHCTUYECKHUX
MOIIHOCTh KPUTEPHSL rumnores"
Kpurepuii corjacus
[Mupcona
10.3 OyHKIHOHAIIBHAS - U3y4YeHUe
3aBUCHUMOCTh U PErpeccus. TEOPETHYECKOT O
perp P - 3ammmTa PI'P 3
Kpussie perpeccuu. Marepuaia, "

. Brisicaenue
Bri6opounbIit - BeimojHenue PI'P KOPPEALHOHHO
KO3 PUIIHEHT KOPPETSIIHUIL 4 421 | 4,2 3 "BrIsicHEHHE PP OIIK-1.1

N 3aBHCHMOCTH
Ormnpenenenye mapameTpoB KOpPENAIHOHHOM
L HU3MEPUMBIX
JIUHEHHOM perpeccun 3aBHCHMOCTH "
MPU3HAKOB
METOJIOM HaUMEHBIITHX HM3MEPHUMBIX
KBaJIpaToB IPU3HAKOB"
Uroro no paznemny 12 12/6U | 12,2
Htoro 3a cemecTp 34 34/141 | 38,2 320
142/56 9K3aMEH, 3aYeT, 3aUeT
HToro mo qucruniange 124 155,6 ’ %
n C OLIEHKOI




5 O6pa3oBare/ibHbIE TEXHOJOTHH

1. Tpaguuonusie 00pa3oBaTEIbHbIE TEXHOJIOTUH, OPUESHTUPOBAHHbBIE HA OPTraHU3aIIHIO
00pa3oBaTeIbHOTO TMPOIecca M MPEANONATaAloNIyl0 MPSMYI0 TPAHCIANHWIO 3HAHUH OT
npernoaBaTess K OakaaaBpy.

®opMbl YIEOHBIX 3aHSATUN C UCTIOJIH30BAHUEM TPAIUIIMOHHBIX TEXHOJIOTHUM:

Nudopmanmonnass Jekuus — TOCIENOBATebHOE H3JIOKEHHE Marepuaia B
JUCHHUTUTMHAPHOW JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOaIbHBIMH CpPEJICTBAMHU
(MoOHOJIOT MpernoaaBaTes).

[IpakTHueckoe 3aHATHE, TOCBALIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUI M HABBIKOB I10
MPEUIOKEHHOMY aJITOPUTMY.

2. Texnonoruu mpoOneMHOro o0yueHHUs — OopraHu3anus 00pa3oBaTeIbLHOrO Mpolecca,
KOTOpasi MPpEANoJaracT MOCTAaHOBKY MPOOJEMHBIX BOIIPOCOB, CO3JAaHUE YUCOHBIX MPOOIEMHBIX
CUTYAIUH A1 CTUMYJIMPOBAHUS aKTUBHOM TO3HABATEIBHON JESTEIbHOCTH OaKalaBpoB.

®opMBbl Y4EOHBIX 3aHATHH C UCIIOIB30BAHUEM TEXHOJIOTHI IPOOIEMHOTO O0YICHHUS:

[TpakTryeckoe 3aHsaTHE B POpME MPAKTUKyMa — OpraHu3alus yueOHoi paboThl, Halpas-
JIEHHAsI Ha pelIeHUuEe KOMIUJIEKCHOM yueOHO-TI03HABATEIbHON 3aa4r, TPeOyIOeH OT CTy/IeHTa
MIPUMEHEHUS KaK HAyYHO-T€OPETUUECKUX 3HAHUM, TaK U TPAKTUYECKUX HABBIKOB.

3. MHTepakTHBHBIC TEXHOJIOTHH — OpraHU3aIusa 00pa30BaTEIIBHOTO IIpoliecca, KOTopas
MpeAnoJiaraeT akTUBHOE U HEJIMHEWHOE B3aUMO/JICHCTBHE BCEX YUACTHUKOB, JOCTUKEHUE HA 3TON
OCHOBE JINYHOCTHO 3HAYUMOT0 JIJIs1 HUX 00pa30BaTeIbHOTO Pe3yJIbTaTa.

®opMbI yUeOHBIX 3aHATUN C WCIIONB30BAHHEM CIEIUATN3UPOBAHHBIX WHTEPAKTUBHBIX
TEXHOJIOTUI:

Jlexumsi «0OpaTHOM CBS3M» — JIGKIUS—TIPOBOKAIUs (M3II0KEHHE MaTepuala ¢ 3apaHee
3alJIaHUPOBAHHBIMU  OIIMOKaMH), JeKuus-Oeceda,  JEKIUA-TUCKYCCHUS, JIEKLIHs-TIpecc-
KoH(DepeHIus.

4. 'ndopmaninoHHO-KOMMYHUKAITMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTHH — OPTaHU3aIMs
00pa3oBaTeIbHOTO MPOIIECCa, OCHOBaHHAS HA MPUMEHEHHUH MPOTPAMMHBIX CPeJl U TEXHHUYECKUX
CpeACTB pabOTHI ¢ HH(pOPMAITUCH.

6 YueOHO-MeTOANYeCKOEe O0ecriedeHne CaMOCTOSITE/ILHOI PadoThl 00yUaAIOIUXCSI
[Ipencrarneno B mpuiioxeHuu 1.

7 OneHOYHbIE CPeICTBA /151 IPOBeIeHUs IPOMEKYTOYHOM aTTecTaluu
[IpencrapieHsbl B IPUIIOKEHUH 2.

8 YueOHO-MeTOaMYecKOe H HH(OPMAIHOHHOE 00ecnedeH e JU U ILTHHbI (MOIYJIs1)

a) OcHoBHas JMTEpaTypa:

1. Hlunaues B. C. Bricmas maremaruka: yueouuk / B.C. [llunaueB. — Mocksa: THOPA-
M, 2019. — 479 c¢. — (Beicmiee oopazoBanue). — Www.dx.doi.org/10.12737/5394. - ISBN 978-

5-16-101787-6. - Texkcr: 3JICKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/990716.—  Pexxum  goctyma:  jaias  aBTOPHS.
MOJIb30BaTEIICH.

2. Maremaruka: yue6. mocooue / FO.M. Jlanunos, JI.H. XKypoenko, I'.A. Hukonosa, H.B.
Huxonosa, C.H. Hypuesa ; mox pex. JI.H. X)Kypo6enko, I'.A. Hukonosoii. — Mockpa: UHOPA-M,
2019. — 496 c. — (Beicmiee obpa3oBanue: bakanaspuar). - ISBN 978-5-16-102130-9. - Tekcr:
snextponHbIi. - URL: https://new.znanium.com/catalog/product/989799. —Pexxum noctyna: ms
aBTOPU3. I10JIb30BATEIICH.



0) lomoiHUTEIbHASI JIUTEpaTypa:

1. Teopust BepOATHOCTEH U MaTeMaTHYECKas CTAaTHCTHKA: YueOHoe mocobue / buprokosa
JL.T., bo6puk I'.H., MarseeB B.W., - 2-¢ uza. - Mocksa: HUL] MTH®PA-M, 2017. - 289 c. (Briciiee
obOpazoBanme: bakanmaBpuar) ISBN 978-5-16-011793-5. - Texkct: »snexktponssii. - URL:
https://new.znanium.com/catalog/product/370899.— Pexxum gocTyma: st aBTOPH3. TIOJIB30BATENEH.

2. Marematuka B mpuMepax u 3aaadax: yueo. mocooue / O.M. [lerrsapesa, JI.H. XKypo6enko,
I''A. HuxonoBa, H.B. Hukonosa, C.H. HypueBa. — Mockpa: UTH®PA-M, 2019. — 372 ¢. —
(Beiciee oopazoBanue: bakanaspuar). - ISBN 978-5-16-102288-7.— Tekcr: anektponnsnii. — URL:
https://new.znanium.com/catalog/product/989802.— Pexxum fgocTyma: Juist aBTOPH3. TIOJIL30BATENEH.

3. lauko, I1.E. Beiciiast MaTemMaTHKa B yIpakHeHHsX U 3agauax. (B 2-x vactsax) [Texer] / I1.
E. anko, A. I'. ITonos, T. f1. KoxxeBHukosa. - M.: Beicias mkoia, 1986-2009. ISBN: 978-5-488-
02201-0. - 6omee 1000 .

4, ®uxrenronsi, I'.M. OCHOBEI MaTeMaTHYECKOIo aHanu3a: y4eOHuk: B 2 yactax / .M.
®duxtenrompil. — 10-¢ u3a., crep. — Cankt-IletepOypr: Jlans, [6.1.]. — Yacts 2 — 2019. — 464 c.
— ISBN 978-5-8114-0191-8. — TekcT: aekTpoHHbIi // DIEKTPOHHO-OMOIUOTEYHAs] CUCTEMA
«Jlauby : [caitr]. — URL.: https://e.lanbook.com/book/115730 (nata oopamenwus: 06.10.2019). —
Pexum nocrymna: uist aBTOpuU3. OJAB30BATENEH.

5. lIunaues B. C. 3amaunuk 1o Beiciieil MaremaTuke: yueb. mocodue / B.C. Illunaues. —
10-e u3n., crepeorun. — Mocksa: MTHOPA-M, 2020. — 304 c. — (Beicmiee oOpa3oBanue). - ISBN
978-5-16-101831-6. - Tekcr: 3JICKTPOHHBIN. — URL.:
https://new.znanium.com/catalog/product/1042456

B) MeToanuyecKkue yKa3aHus:



DNEeKTPOHHBIE PECYPCHI:

1. AxkmanoBa 3. C. HeonpeneneHHbI UHTETpa: OT TEOPUH K MPAKTUKE [DICKTPOHHBIA
pecypc]: yueobnoe nocobue / 3. C. Akmanosa ; MI'TY. - Marauroropek: MI'TY, 2015. — 1 anexTpoH.
OmT. JIICK (CD-ROM). URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1304. pdf&show-dcatalogues/l/l12352
0/1304.pdf&view=true. — Makpoo0ObekT. — CBeieHus JOCTyTHBI Tak:ke Ha CD-ROM.

2. Ananutrueckas reoMmeTpus [DnekTporHsli pecypce]: npaktukym / T. I'. Kysuna, O. C.
Anpnpocenko, T. B. Mopo3oga, O. B. Ilerposa; MI'TY. — Marautoropck, 2010. — 114 c. : un., Tabmn.

URL.:
https /Imagtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/1068918
/313.pdf&view=true. - MakpooOBEKT.

3. AnucumoB A. JI. Marpunsl. Onpeaenurenn. CHUCTEMBl JUHEHHBIX alreOpanvyecKux
ypaBHEHMI [ DneKTpoHHBIHI pecypc]: yuebHoe mocobue / A. JI. Auncumos, T. A. Bongapenko, . A.
Kamenesa ; MI'TY. - Marautoropck: MI'TVY, 2017. - 1 snektpos. ont. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/113910
7/3361.pdf&view=true. - MakpooonekT. - ISBN 978-5-9967-1000-3.

4. boumapenko T. A. HHrerpanpHoe wucyHucieHHe (YHKIHH OJHOW TMEpEeMEHHOU
[Dnexrponnsli pecypce] : yuebnoe mocobue / T. A. bonmapenko ; MI'TVY. - Marautoropck: MI'TVY,
2017. - 1 AJIEKTPOH. OfT. JIICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/113851
1/3342.pdf&view=true. - MakpooObekT. - ISBN 978-5-59967-1001-0.

5. byneraesa C. B. Maremaruka: rpeeiibl H HeIPEPhIBHOCTh GYHKITUH OTHOM ITepEeMEHHOIA.
[MpakTuky™m [ DnekTpoHHbIH pecypc]: yueOHoe mocodue/ C. B. Bynbruesa;



MI'TY. - Maruautoropck: MI'TY, 2017. - 1 sngextpon. omrt. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/113850
0/3338.pdf&view=true. - Makpooo6nekT. - ISBN 978-5-59967-1002-7.

6. beikoBa M. B. JluddepeHuunanbHbie ypaBHEHUS [DICKTPOHHBIA pecypce] : ydeOHoe
nocodbue / M. B. Beikoa, H. A. Ksacosa, H. 1. Kumaiikuna. - Marautoropck: MI'TY, 2012. - 1
AIEKTPOH. OTIT. TIICK (CD-ROM). - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/111934
3/1045.pdf&view=true. - MakpoOOBEKT.

7. NU3ocoBa JI. A. OcHOBBI MaTeMaTHYECKOI0 aHaln3a [ DIeKTPOHHBIN pecypc] . yueOHoe
nocobue. U. 1. Jluddepeniuanpaoe ncuncienne pyukiuu oo nepemennoii / JI. A. U3ocosa, JI.
A. I'pauesa ; MI'TY. - Maraurtoropck : MI'TY, 2015. - 1 snexrpon. ont. guck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/1/112391
3/1400.pdf&view=true. - MakpooOBEKT.

8. Koporenkas B. A. ®yHKIIMH HECKOJIBKUX IIEPEMEHHBIX [ DIIEKTPOHHBIN pecypc] | yueOHoe
nocobue/B. A. Kopotenkas, 10. A. M3zsekos ; MI'TVY. - Maraurtoropck : MI'TY, 2015. - 1 s5ekTpoH.
OTIT. JICK (CD-ROM). URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1164. pdf&show-dcatalogues/1/112120
2/1164.pdf&view=true. - MakpooOBEKT.

9. Teopusi BEpOsSTHOCTEH U MaTeMaTUUYECKast CTATUCTUKA: YJIEKTPOHHOE yueOHOe Tocooue
IIPaKTHUKYM C JTabopaTopHbIMH pabotamu [ DnekTponusiii pecypc]/ A. B. U3ocos, JI. A. U3ocosa, JI.
A. I'paueBa, E. M. I'yruna. - Marautoropck : MI'TVY, 2013. - 1 anektpon. ont. quck (CD-ROM). -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/1/1118948
/931.pdf&view=true. - MakpooOBEKT.

r) IlIporpammuoe odecneyenne u UHTepHeT-pecypchl:

IporpaMmMHoe 00ecnieyenmne

HaunmenoBanue .
10 Ne norosopa Cpox necTBUS TUIICH3UHN

MS Office 2007 135 or 17.09.2007 GeccpoTHO
Professional
7Zip CBOOOJHO pacIpOCTPaHIEMOE 0eCcCpOYHO
Adobe Reader CBOOOJIHO PACIIPOCTPAHIEMOE 6ECCPOUHO
MS Windows 10
Professional (s |/[-1227-18 oT 08.10.2018 11.10.2021
KJI4CCOB)
FAR Manager CcBOOOJHO pacHpoCTpaHsIeMoe 0eccpovHo
MS Windows XP
Professional(mns  |-1227-18 ot 08.10.2018 11.10.2021
KJ1ACCOB)

IIpodeccnonanbHbIe 0a3bl JAHHBIX H HH(OPMAIMOHHbIE CTIPABOYHBIE CHCTEMBI
HasBanue kypca Ccbuika
YHuBepcuteTcKkas HWHPOPMALMOHHAS CHCTEMa
POCCHA
DneKTpOHHBIE pecypcebl oubmuoreku MI'TY um.
I".1. Hocosa

HubpopmanmonHas cucTteMa - EIMHOE OKHO
JoCTyma K HHPOPMAIMOHHBIM pecypcam

https://uisrussia.msu.ru

http://magtu.ru:8085/marcweb2/Default.asp

URL.: http://window.edu.ru/




Hammonansnas naopmanimonHo-anaautrndeckas cuctema| URL:
— Poccwuiickuii nnaexc Haygnoro iutuposanust (PUUHIL) | https://elibrary.ru/project_risc.asp

DnexTpoHHas 0a3a NMepUOIMYECKHX M3maHuii East View|
Information Services, OO0 «1BHUC»
9 MaTepHaJbHO-TEXHHYECKOE 00ecIeYeHH € JU CIIMIIINHBI (MOIYJIsl)

https://dlib.eastview.com/

MarepuaibHO-TEXHHYEeCKOe 00ecIIeueHNe JUCITUTLTUHBI BKITIOYALT:

MarepuaibHO-TeXHIHYEeCKOe 00ecreueHre AUCITUTUTUHBI BKITIOYALT:

YdeOHble ayJUTOPHH [T TIPOBEICHUS 3aHATHH JICKIIMOHHOTO THTIA!

NEePCOHANILHBIN KOMITbIOTED (11 HOYTOYK) ¢ makeTom MS Office, ¢ Beixomom B MHTEpHET U
C JIOCTYIIOM B 3JICKTPOHHYIO HH(OPMAITMOHHO-00pa30BaTEIBHYIO Cpely YHUBEPCUTETA,

JIOCKa, MYJIbTUMEIUIHBIN IPOEKTOP, IKPaH,

MYJIbTUMEINHHBIC TPE3CHTAINH K JICKIUSAM, Y4eOHO-HATJIS THbIE TTOCOOUST

VYyeOHble ayauTOpUU ISl TPOBEACHHUS JTAaO0OPATOPHBIX (MPAKTHYECKUX) 3aHATHM,
TPYIIOBBIX M WHIMBHIYaJTbHBIX KOHCYJIBTAlMH, TEKYHIETO KOHTPOJIS W IMPOMEXYTOUHOU
aTTECTAllMU: TIEPCOHAIbHBIE KoMITbIOTephl ¢ makerom MS Office, ¢ Beixomom B HMHTEpHET U C
JOCTYIIOM B SJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA,

KOMILJICKC JIabOpaTOPHBIX (IPaKTUYECKHUX) padOT, TECTOBBIX 3aJaHHUi I IPOBEIACHHS
MPOMEKYTOYHOTO U pyOEKHOTO KOHTPOJISL.

[ToMereHus A1 CaMOCTOSTEILHON pabOThI 00YUYaFOIIMXCSI:

nepcoHabHbIe KoMIbIOTEpHI ¢ TakeToM MS Office, ¢ Beixo0oM B IHTEpHET 1 ¢ JOCTYIIOM B
AJIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO CPEy YHUBEPCUTETA.

[Momemenne uis  XpaHeHUsT U NPOMUIAKTHYECKOTO OOCTYKHUBaHUS  y4eOHOTO
000pyaOBaHUS:

CTeJUIAXHW JUII XPAaHCHHWS Y4YeOHO-HAINSTHBIX TMMOCOOMH H  y4eOHO-METOIMYeCKOn
JOKYMEHTAIIHH.



IIpunoxenue 1
Y4eOHOo-MeTOANYECKOE 00ecIeYeHHe CAaMOCTOSATeIbHOH padoThI 00yJaromuxcst

ITo mucuunnuHe «MaTemaTHKa» TMpeayCMOTPEHa ayIuTOpHas M BHeayIUTOpHas
camocTosTeIbHas paboTa 00ydarommxcs.

AyIuTOpHast caMocTosiTeNlbHas paboTa CTYJIEHTOB MIpErojaraeT pelieHue KOHTPOIbHBIX
3a71a4 Ha MPAKTHYECKUX 3aHATUAX. CaMOCTOsITeNbHAs JOMANIHASA padoTa CTYAEHTOB MPEIIoaract
BBITNIOJIHCHHUC MHAWBUAYAJIbHBIX TOMAIIHUX 3a[[aHI/II>'I U TCCTUPOBAHUC. HaHpI/IMep, MMpCaAJIOKCHO 14
WHuBHIyanbHBIX JOMAalIHUX 3aJaHus, ABE ayJUTOPHBIC KOHTPOJIbHBIE paOOTHI, TPH PacyeTHO-
rpaduueckre paboThl, MHOTOYNCIICHHBIE TECTHI.

NunuBunyanpHoe nomarmnee 3aganue U3 Ne 1 «JIunelinas anreOpa: MaTpHIlbl, ONPEACIUTEIH,
METO/Ibl PELICHUSI CUCTEM JINHENHBIX YPaBHEHUI»

AKP 1 «MccnenoBanue cucteM TMHEMHBIX YpaBHEHU
N3 Ne 2 «BexTopHas anredpa. AHaIUTHYECKas TEOMETPHS»
W13 Ne 3 «BBenenue B MaTeMaTHUECKHM aHAIN3: pees (YHKIUHU, HEIPEPhIBHOCTH
AKP 2 «/luddepennmnanpHoe ucuncienune GyHKIIUNA OTHOU IEPEMEHHON»
N3 Ne 4 «OnpeneneHHbli HHTETPajl U €T0 MPUIIOKEHUS
N3 Ne 5 «IupdepeniinanbHOe U HHTETPAITBHOE HCUNCIIEHHE PYHKIIMN HECKOJIBKUX MTEPEMEHHBIX»
N3 Ne 6 «O0bIKHOBEHHBIE U hepeHIInaIbHbIe yPaBHEHHS TEPBOTO MOPSIIKA»

N3 Ne7 «JIHJI BeICHIMX TOPSAKOB C TMOCTOSHHBIMH KO3 duimentamu. CucteMsl
g hepeHInaTbHBIX YPaBHESHU

W3 Ne 8 «Psaabn»

N3 Ne 9 «KomMriekcHbIE ynciay

N3 Ne 10 «DnemenTapHble PYyHKIIMH KOMIIJIEKCHOTO IEPEMEHHOT0»
N3 Ne 11 « Iuddepennupoanue u uarerpupobanre GKII»

N3 Ne 12 «Psipl B KOMITIEKCHOM MIIIOCKOCTHY

N3 Ne 13 «CnydaifHbie COOBITHSDY

N3 Ne 14 «CnyyaiiHble BEITUUNHBD)

Pacuerno-rpaduueckas pabora PI'P No 1 «"IlepBuunas oOpaboTka pe3ynbTaTOB dKCIIEPUMEHTA.
UYucrioBble XapaKTepUCTUKH F€HEPATIbHBIX TapaMeTpoB"

PI'P Ne 2 "IIpoBepka cTaTUCTUYECKUX rUnIOTE3"

PI'P Ne 3 "BpIsicHeHHE KOPPENSALHOHHOM 3aBUCUMOCTH U3MEPUMBIX IPU3HAKOB"

IIpumepHbIe BApHAHTHI YKa3aHHBIX padoT

JInneiinas aaredpa

1. Pemmts maTpuuHoe ypaBHeHue X+3(A-B)=4C, rae

1 3 3 8 8 6
A= B= . C= ,
—2 -4 -7 5 -3 9



-1 5 6 7 2 3 -1 4)(2
2. Bromonuuts gevicteusa | 3 4 2 1 |- 3 +5 2 3|3\
0 7 8 2 1 1 -2 3)4
1 2 3
3. Beomuucauts onpenenurens 2 0 4
5 6 7
1 1 2
4. Haiitu obparnyio matpuy A, ecrm A=|2 -1 2|,
4 1 4

5. Pemmth cuctembl JMHEHHBIX anreOpanyeckux ypaBHeHHH mno ¢opmyinam Kpamepa,
MaTpUYHBIM METOJIOM, MeToIoM ['aycca:

3X, +4X, +2X; =3 X, + X, —X; =36
A) 12X, =X, =3X; =3 B) <X, —X,+X; =13,
X, +5X, + X3 =-2 2X, + X, + Xy =7

6. PemmTs cuctemy metoaom ["aycca
X, + X, +3X; —2X, +3X; =1
2X, +2X, +4X; =X, +3X; =2
3%, +3X, +5%; —2X, +3x; =1
2%, +2X, +8X; —3X, + 9%, =2

7. PemmTh cucTeMy OJTHOPOJIHBIX YpaBHEHUI
2X; + X, +X; =0
SX; =X, =X3 =0
X; —3X, —3X; =0

BexTopHuasi anreopa

Jlanbl KOOpAUHATBI BEpIINH nUpaMUIbI AAAA,
A(136), A (2,21), A(-10;1), A,(—4;6;-3). Haiitu:

1) oy pebpa AA, |

2) yron Mexnay peopamu AA, u AA,;

3) yron mexay peobpom AA, urpanbio AAA;;

4) momanb rpaHu A AA;;

5) 0ObeM MUpPaMU/IBL.

AnamuTHyeckasi reomerpusi. Kpusbie 2-ro nopsigka



Hown

N o

10.

11.

B tpeyronpnuke ¢ BepumHamu A(2,1), B(5,3), C(-6,5) HaliTu JyInHY OUCCEKTPUCHI yIiia A,
€CJIM U3BECTHO, 4YTO OMCCEeKTpuca JETUT MNPOTUBOJEKALIY0 CTOPOHY Ha 4YacTH,
IPONOPIIMOHATBHBIC JITHHAM TIPUIICKAIINX CTOPOH.
B xaxkoii Touke npsimasi, nmpoxosimas uepes Touku A(3,-2) u B(-1,2), nepecekaer ocs Oy.
Haiitu paccrosiaue mexay npsMbiMu 4x-3y-7=0 u 4x-3y+3=0.
Hanucarb kaHOHMUYECKHE U TapaMeTpUIecKie ypaBHEHUS IPSMOU, TPOXOIAIIEH uepe3 TOUKU
M(2,1,-1) u K(3,3,-1).
[IpoBectu mpsimyto uepe3 Touky A(2,0,-1) neprneHauKyaspHo miaockocT 3x+4y-z+4=0.
[TpoBectr miiockocTh yepe3 Touky A(2,0,-1) mapamienbHo I0CKOCTH 3X+4y-2+4=0.
[IposecTu miockocts uepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).
Jloka3aThb, 4TO MPSIMbIE B3AaUMHO MEPIECHIUKYJISIPHbI:

X y-2 2 3X+y-52+1=0,

1~ -2 3" |2x+3y-8z+3=0.

I[OKEB&TB, 4TO NIPSAMBIC ITapaAJUICIIbHBI:
Xx+2 y-1 z {X+y—2=0
—_— = I Uu

3 -2 X—y-5z-8=0"

Hatitn yrosm mexmy mpsiMoid, mpoxojsmieid depe3 Touky A(-1,0,-5) m Touky B(1,2,0), n
IUIOCKOCTBIO X-3y+Z+5=0.
Onpenenuts TUNT ¥ MMOCTPOUTH JTUHUIO:
x> —9y? +2x+18y+73=0
2x%* +3y* —4x+6y—-7=0
y? —4x-2y-3=0

~ 3x-3
2X+5

y =—6+/4(x—3)* -100

y

BBenenue B MaTeMaTHUYECKHH aHAJIN3

1.

2.

Hatitu npenensr GyHkimii:

lim 2x° +x2+5 lim X -3x-2 im YX+1-2
x>n 3x% —x+1 x>-1 x2 —x-2 ' x>3 [x—2-1"
. 1-cos4x
lim———:
Xx—0 2x.tgx
) _1\* N . In(A+2
lim x-(Vx2 +1-x): lim| 2X=2 : lim@-4x)*> |lm—(3+ X).
X—>+00 x—o| 2X +1 x—0 x>0 @ X_l

HccenenoBats Ha HENPEPBIBHOCTD, HAMTU TOYKH PAa3pblBa, CAEIATh YEPTEXK:



) X+4, x<-1,

a)y=4a; 6) y=4x’+2, —-1<x<1,
2X, x>1.

Juddepennunaibroe ucHucIeHUe PYHKIMU OHOI NTepeMEeHHOI
1. HaiiTu npousBoHbIE QYHKITHI:

y =e"9¥ 4 [x .sin?3x ; y= /zxj1+3°tg§ : y=(@x+5)7° .
X

y? —x®+10yx=0.

2. Haittu muddepennman GyHkum:

y=Intg g+arcsin4 5X.

3. HaiiTi npon3BOIHBIE TIEPBOTO W BTOPOTO TOPSIIKOB!
{x =arcsint,

y =In(—t?).

4. HaiiTn ypaBHEHHS KaCaTeIbHBIX K mapabore Y =X’ —4X+6 B To4Kax, OpAMHATH KOTOPBIX
paBHBI 3.
5. HaiiTi HauboNbIIee ¥ HAMMEHbIIeE 3HaueHus PyHKIun Y = 2X+6—33/(Xx+3)® Ha oTpeske
-4 -2]
6. HaiiTi MHTEpBaJIbI BO3pACTAHUS, YOBIBAHUS, SKCTPEMYM (DYHKIHH
_2x?
X243

7. Haiftu acumntoTsl rpaduka GpyHKIUN

X3

y:x2+1'

8. HaiiTu mHTEpBaIBI BRITYKJIOCTH, TOYKH NTeperuda rpadguka GyHKIUN
2
y=x-e"

9. IIpoBectu mosHOE HcCaeI0BaHUE PYHKIIMU U IOCTPOUTH IpaduK

HNHuTerpanbHoe ucuncIeHHe PYHKIUI: HeonpeaeJeHHbI HHTerpaJ

1. Haittu HeonpeieIEHHbIE UHTETPAJIbI:



2 45x— 2 . .
a) IX - sz\/;+ dx, ©0) jsm(3x+1)dx, B) Ism xe“*®*dx, r)
I 5x -2 I
X? +4x+5
1) —dx e) | xsin(2x)dx , x) | xarcsin xdx, 3)
J.\/x —-6x+13 '[ I
Ixs_ldx,
X*+1
X—3 cosx+1 .4 3
———dx dx sin® 2xcos” 2xdx
") J.(x2—4)2 ’ <) J‘sin X+CosX—2 ") j ’ )

Icos2 xsin® xdx

0)

2.

a)

)

a)

4.
5.

a)

6.

J‘\/_+2 ) '[\/X;_ldx,

p) —dx
x+1

e +1

OnpeneneHHbIH HHTErPAJI M €10 MPUJIOKEHU I

Halitu onpenenéHuble HHTETpabL:

7l2 i e dX 1 X+X3 e A
I\/smxcosxdx , 0) _[— , B) I —dx r) _[x Inxdx |
p 1 X(Inx+1) < X' +5 1

wl4 dX i 4

< cosx(1+cosx)’ ’ (8 NG

HaiiTu HecoOCTBEHHBIE MHTETPAIBL:

7 dx . T dx i dx
x? ) x? +4x+10° B) IxF-3x+2

1 —o0
o o 2
Haiitu momans 061acTy, 3agaHHod muHusaMu: Y = X° =1, y=2X+2.

Haiitu juimHy KpUBOMi, 3aJaHHON YPaBHEHUSIMH:

y:lnx,\/§£x£\/ﬁ, 0) Y= 4(2C(_)St_c_082t),0£t£n.
4(2sint —sin 2t)

o o 3
Haiitu 06béM Tena, 00pa3oBaHHOTO BpalieHueM obnactu Y =X, Y = Jx BOKpyT ocu OX .



7°. HaiiTu KpUBOJMHEHHBIE HHTErPAIIBI 10 KPMBBIM L, 3aJaHHBIM B IEKaPTOBBIX MJIM MOJISPHBIX

KOOpJMHATAX: a) J.ydl ,Liy=x%0<x<1, 0)
L

Jzdl, L:x=tcost, y=tsint, z=t,0<t<2,
L

B) I x> +y?dl,L:r=acosp, 0<x<1.
L

JAnddepeHnuanbHOe U HHTErPaJbHOE HCYMCIIeHHE PYHKIIMH HECKOJIbKHX ITepeMeHHbIX

In(x?
1. Haiit 1 mocTpouTh 007aCTh onpeeneHust QyHKIUU Z = u .
y—X
. _ y
2. Haiitu yacTHbIe pou3BoaHbIC QyHKIIMK Z = X-arctg 1
+X
3. HaiiTi npon3BoaHYIO CIOKHOI GyHKIHH Z =X’y —Yy°X,rae X=UCOSV; y=usinv.

. oz oz . .
4. HaiiTu npou3BoaHbIE 8_ u 5 HEsIBHOM QyHKIMU €° — x*ysinxyz =0.
X

5. Haiitn sxcTpeMyM GOYHKIMH IByX TepeMeHHbIX Z = 4(X—Y)—X* —y?,

6. Haiftu nBoiiHoit nHTerpan no obnactu D, orpannyeHHON TMHUAMU:

.”(X—Zy)dxdy, D:x=0,y=2x*x+y=3,

D

4 X
7. V3MeHUTH MOPSAI0K HHTETPUPOBAHHMSL: j dXJ f(x, y)dy .
2 1/x

1 y
8. IlepeiiTH K MOISIPHBIM KOOPIMHATAM U BEIYHCIUTH: J. ydy J dx.
0 1-+/1-y?

OObIkHOBeHHBbIE T PepeHIIHATBLHbIEC YPABHEHUSI
1. Haiitu 0Ot maTEeTpas wim odiiee pereHne nudQepeHnnanIbHOT0 ypaBHEHUS TEPBOTO
nopsaka (B mpuMepax r), 1) permuTh 3agady Komm):

a) V4—x*y +xy®+x=0, 6) 20xdx —3ydy = 3x*ydy —5xy*dx, B)

, X% +2xy-5y?
2x% —BXy
'~ yCOSX = sin 2X "ry=xy’
r) ey , oy xy, e) lzdx——xy+ldy:0.
y(0)=-1 y@) =1 X X

2. Haiftu obmiee pemenue muddepeHnnaibHoro ypaBHeHHS:

a) y'xInx=y",6) (L+x*)y" +2xy’ =12x°.



y' = Zsin3 yCcosy
yO==,y@=1"

4. Haiitu o01iee perieHue nn(i)(l)epeHuHaanoro ypaBHEHUS (B IpUMEpPE 1) PEIIUTh 3a/1a9y
Komm):

a) y!N_

3. Haiitu pemenne 3anaun Komm:

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

) y"+y=1/sin x
! y(z12)=1,y'(x12)=n12

Pann1
o - 1
1. loka3aTb CXOAUMOCTb U HAUTU CyMMY psizia 22—2 .
>N +N—
n=2

2. HWccnenoBaTh Ha CXOJAUMOCTD PSIBL:

=, sin n\/_ - = nl(2n +1)! = (3n-2)"
D 2T nv/n Z [J_] LD T @) Z:n[4n+lJ ’

n=1 n=1 n=1

Y nz; (3n +1)1/In(n +5)

3. HccnenoBath pAAbI HA a6CO.HIOTHyIO " YCJIOBHYIO CXOOUMOCTD:

2) Zsm n\/_ Z (-1)" Z( D"@n+1)

~ nJn “nin(n+1) >~ 4  3n+2

4. Haiitu cymmy psga Z ¢ TouHocThio 710 0.001.
= 4"(2n+1)

5. Haiit 0651aCTh CXOIMMOCTH CTETIEHHOTO psija:

T

n=1

49" o Z( i (x+2)2“+1 |

n=1 2n + 1
6. Paznoxuts Gpynkiuto B psia Teisiopa 1o cTenensm X

a) B+e™)? .,  6) 7T/(12+x-x)%, B) In(l-x—20x%).



0.5 0.2
7. BerauciuTh uHTErpaji ¢ TouHocThio 10 0.001:  a) I 0) I sin(25x?)dx .
0 0

dx
Vi1+x*
DJIeMeHThbI TADMOHNYeCKOro anam3a. Paast ®@ypbe

1. Paznoxwuts B psin Pypre HyHKIHIO, IEPHOAMYECKYIO C TIEPHOAOM 27 , 3aJaHHYIO Ha

X+7w,—7<X<0

orpeske [-x, 7] bopmymoin f(x)=
P [ 1 dopmy (X) £ 0<x<nr

2. PaznoxuTts B psin Oypbe QyHKIINIO, TEPUOAMIECKYIO C IEPHOIOM 4 , 3aIaHHYIO Ha

x?,-2<
orpeske [-2,2] dbopmymoit f(X)=

3. Pa3noxxuts a) B psij 10 KOCUHYcaM U 0) B psAJ 110 CUHYcaM (pyHKLHIO, 3alaHHYIO Ha

1
3

X, 0<x
orpeske [0,3] dopmymoit f(X) =7 3-X 1
2 H

IA

IN
IN

X

DJIeMeHThI TeOPpHH (PYHKIHI KOMIIJIEKCHOI0 IePeMEHHOI0

o 2 3 -
1. HaiiTu Bce KOMIUIEKCHBIE YHCIa, YIOBJICTBOPSIONIME 3aJaHHBIM YCIOBUSIM Z° —Z° =Z

Haligennple 4mcia 3anucarth B TpHFOHOMGTpH‘ICCKOﬁ 1 II0Ka3aTelIbHOM (bopMax.

T

- - 17|7 - -
2. Boruaucnuts 3HaYeHus Gynkumii: Cosi, In(3+4i),e 2, arcsin i.
3. Haiitu kopuu ypasaenus SiN Z = 3i u n306pa3uTh UX Ha KOMIIEKCHOM IIJIOCKOCTH.

. z
4. Haiitu o6pa3s muuuu | npu otoGpaxkenun W= ——.
Z—i

Cayuaiinbie COOBITUS
3apanmue 1.
OnbIT — U3BIIEYEHUE JETANIN U3 SAIMKA, B KOTOPOM HaXOATCS U3zenus Tpex copToB. CoObITHs: A —
«H3BJICUCHA JISTAJTh IEPBOTO COpTa»; B — «u3BIeUeHa geTaab BTOPoro coptayn; C — «u3BlIeUYeHA
JieTalb TPEThero copray. Uto mpeacrasinsioT coboii coobruss A+B, A+C, AC, AB+C?

3ananmue 2.

IapaepoOiuiia Beigaga 0JHOBPEMEHHO HOMEPKH YEThIPEM JIUIAM, CIABIIMM B rapaepod CBOH
nwsnel. [Tocne aToro ona nepemnyrana Bce NUTANBI ¥ TOBecHIa UX Hayra. Haiitu BeposiTHocTH
CJICIYIOLIUX COOBITHIA:

A — «Ka)xJ0My U3 4EThIPEX JINL TapepoOIIMIIa BBIIACT €r0 COOCTBEHHYIO IUIAIY»;
B — «poBHO Tpu Ju1a TOTyYaT CBOM LLUIAIBDY;

C- «POBHO IBa JinLa MOJy4aT CBOU LIJIAIIBD).



3ananmue 3.
BeposiTHOCTB MoOnaganus B 1eib pu oJHOM BeicTpernie paBHa 0,001. Haiitu BeposTHOCTH
MOoNaJaHus B 11eJb ABYX U OoJiee MyJib, €CJIM YUCiIo BeIcTpesioB paBHo S000.

3ananmne 4.

BeposiTHOCTh M3rOTOBIEHMS U3JIENHS, OTBEYAIOIIETO CTaHAapTy NPHU TaHHON TEXHOJOTUHU paBHA
0,8. Haiitu BepoaTHOCTb TOTO, uTO 13 200 M31enuii cranaapTHBIME OyayT: a) poBHO 150, 6) ot 140
1o 155, B) He meHbIIe 165.

3ananmue S.

Tpu aBTOMOOMIISI HAIIPABJIEHBI HA TIEPEBO3KY TPy3a. BeposATHOCTH UCITPABHOTO COCTOSIHUS TIEPBOTO
u3 Hux pasHa 0,7, sroporo — 0,8, Tperbero — 0,5. HaifTu BeposSITHOCTH TOTO, UTO POBHO JBa
aBTOMOOWIISI IPUTOAHBI K SKCIUTyaTallUH.

CayuaiiHble BeTHYHHBI
3aganuel.

He3aBucumbie ONBITHI MPOJIOJDKAIOTCA 10 MEPBOTO MOJIOKUTEIBHOIO MCX0Ja, MOCIE Yero
npekpamarorcs. Hailtu psn pactpefiesieHust Yucia ONbITOB, €CJIM BEPOSITHOCTH MOJOKHUTEIHHOTO
UCX0JIa MPH KaXkJJoM ombite paBaa 0.6 .
3ananue 2

3amgaH psn pacrpeneneHus ciydaitHod BenmuunHbl X. HaliTm Matematuueckoe OXUIaHUE,
TMICTIEPCHIO U CpeJlHee KBaApaTudeckoe oTkiIoHeHue. [loctpouts GyHKINIO pacpeaeneHus.

X 4 6 10 12
P 0.3 0.2 0.2 0.3
Saxanmue 3.

JIiist HenpephIBHOM CTy4aiiHOW BETMUMHBI 3a7aHa QyHKIUs pacrpenencaus F (X) . Tpebdyercs
HAaWTU IUIOTHOCTb pacCIpeiciICHUs f(X) , MaTeMaTH4eCKOe OXHUIAHHME, NUCIIEPCHIO, CpEaHEe

KBaJ[paTUYECKOE OTKJIOHEHHE. BBUMCINTE BEPOSATHOCTH TOTO, YTO OTKJIOHEHHE CIy4YaliHOW
BEJIMYMHBI OT €€ MaTeMaTHYeCKOro OkuaaHus Oymer He Ooyiee CpeaHero KBaJapaTH4eCKOTro
otkyoHeHus. [loctponts rpaduk GyHKITHN.

0 ,  x<0
F(x) = l-(1—cos2x)  0<x<Z
2 2

1 ’ T

x> =

2

3apanmue 4.

Jlnst HempephIBHOW CIy4ailHOM BENWYHMHBI 3aJaHa TUIOTHOCTH pacIpeaeneHus f(x) .
TpeOyercs HaliTH mapameTp @, QYHKIHIO PacTpeeICHHS F(X), MaTeMaTH4YeCKOe 0XKUIaHHE,
TMCTIEPCHIO, CPETHEKBAIPATHIECKOE OTKJIOHCHHE.

0 , X<0
ax? , 0<x<?2
f(x)= 2
a-(4-x) , 2<x<4
0 , X>4
3aganmue 5.

Cry4aifHOe OTKJIOHEHHE pa3Mepa JeTald OT HOMHHAJa paclpeieeHO 110 HOPMaIbHOMY



3aKOHY Cc mapaMmeTpaMu @ U o . CTaHJapTHBIMU ABJISIOTCS T€ JETANH, 1151 KOTOPBIX OTKJIOHEHUS OT
HOMHHAJIA JIE)KAaT B MHTEpBaJe (a—a;a+ a) . 3anucatp (opMyJy TUIOTHOCTH PACIPENEICHUS U

MOCTPOUTH rpaUK MIOTHOCTH pacHpeieeHusl.
CKOJIbKO HE00X0IUMO U3TOTOBUTS JIETANIEH, UTOOBI C BEPOSITHOCTHIO HE MEHEE [ Cpelu HUX

ObLI1a XOTs OBl OJTHA CTaHAAPTHAs?
a=0;, 0=0.05 «=0.06; p=0.97

3aganue 6.
CpenHee 4KciIo BEI30BOB, MOCTYIAIONIMX HA CTAHIIMIO CKOPOM TOMOIIM 3a OJIMH Yac, paBHO 9.
Haiitu BeposTHOCTB TOTO, 4TO 32 20 MUHYT IOCTYIHT @) TPU BbI30BA; 0) He OoJiee IBYX BHI30BOB.

Cucrembl cry4ailHbIX BeJIHYHH

3aganue 6.
3aK0H pacIpeaesIieHUs CHCTEMbI TUCKPETHBIX CITYyYaiHBIX BETUIINH (X ,Y) 3aJ1aH TaOIUIIEH.

Haiitu koo puipeHT Koppersiuuu 1, U BEPOSITHOCTH MONAJaHKs CIIy4aiiHON BEIMYMHbI (X ,Y) B

obmnacte D.
X
0 6
v 2 4
0 0.05 0.03 0.06 0.05
2 0.07 0.10 0.20 0.06
4 0.08 0.07 0.09 0.14

D={0<x<4; 1<y<4}

3aganue 7.
3aJaHa II0THOCTh PACIIPEIEIICHUS CUCTEMBI JIBYX CIydalHbIX BeJnunH f (X, y) .
Haiitu koadpduunent A, kodbduiueHT Koppemnsuuu r, .

A-(x+y)-e™ 6 001. D 0<x<o

f , =
(X y) 0 sne0on. D  0<y<o

3aganue 8.
CyrouyHas MOTPEOHOCTHh 3JEKTPOIHEPTHU B HACEIICHHOM ITYHKTE SIBISICTCS CIy4aifHOM
BEJIMYMHOW, MaTeMaTu4eckoe oxkunanue koropoit pasao 3000 xBm /4, a aucnepcus pasaa 2500.
OLIEHUTB BEPOSTHOCTh TOTO, UTO B OJMKANIIME CYTKH PACXO/] 3JIEKTPOIHEPTUH B 3TOM HacesleH HOM
nyukre Oyaer ¢ 2500 o 3500 xkBm /u.
3aganue 9.
Hano: X,Y — caygaiiabie Benuunnbl, Y =3X +2, M(X) =2, D(X) =4.
Haiitu: M(Y), D(Y), k

Xy ! er '

3ananmue 10.
Cnydvaiinass BenmnumHa X MMEET HOPMAIbHOE pAaclpesieieHHe C HEU3BECTHBIM
MATEMaTHYECKUM OXMIAHMEM a M HEM3BECTHOH amcrepcueil o, . Ilo BeGopke (X, X,,..., X, )

_ 1<
o0beMa N BBYUCIEHO BBIOOpOUHOE cpemHee X =—~in . OmnpenenuTh OBEpUTEIbHBIN
n “



MHTEpPBaJ U1 HEM3BECTHOIO IapaMeTpa pacpeIesIeHusl a, OTBEUaIOINi 3alaHHON JJOBEPUTEIbHON
BEPOSITHOCTH X .

X =110; n=90; 62=100; a=0.92.

PI'P1 — PI'P 3. MaremaTn4ecKasi CTATHCTHKA
aHbI BEIOOPOYHBIEC COBOKYITHOCTH JUISl IBYX CAYYaWHBIX BEJIMYMH (M3MEpsieMbIX Mpu3HakoB) X Y
X Y X Y X Y X Y X Y
23.1 54.2 22.5 52.1 31.8 56.0 18.6 48.1 27.5 60.1
25.2 57.5 27.8 54.1 34.7 59.0 20.3 49.9 24.0 57.0
18.3 49.9 23.3 54.0 34.5 59.9 26.5 54.9 29.1 61.9
35.9 67.9 22.9 51.9 27.5 54.2 27.1 55.6 31.2 62.6
26.2 55.8 26.1 58.8 25.7 53.8 29.0 56.9 34.2 64.2
26.9 54.7 21.2 53.2 24.6 54.7 26.0 54.2 32.8 63.9
30.4 60.4 27.2 58.6 29.8 57.9 25.0 53.1 26.0 59.9
25.9 53.2 23.4 55.9 29.7 54.9 28.9 56.4 34.1 66.2
32.8 60.9 29.8 60.1 27.1 53.7 28.6 55.3 27.0 541
26.7 51.0 34.1 63.1 28.2 56.8 27.6 53.0 25.7 53.2
19.7 47.2 32.6 60.8 24.6 51.7 26.5 54.1 25.8 51.7
24.6 54.9 33.9 62.1 25.8 52.0 26.6 53.8 24.6 51.0
31.7 59.0 31.6 56.2 33.4 59.3 28.1 56.9 26.7 52.8
29.7 54.1 26.5 52.6 24.3 52.8 28.2 56.8 25.0 541
28.5 53.0 24.6 51.8 29.9 58.2 29.3 58.4 34.1 66.1
25.3 54.7 24.7 54.1 34.1 66.3 28.0 57.8 27.9 54.2
28.7 55.9 26.8 55.6 35.1 66.7 27.1 55.3 26.8 53.1
27.6 58.1 28.9 57.8 30.9 61.0 29.0 58.9 26.0 53.8
27.4 59.2 18.9 49.0 30.7 62.0 26.1 56.3 24.1 51.8
20.6 51.0 19.7 50.2 31.2 61.9 25.5 53.8 23.1 50.0

1. IIposectu rpynnupoBaHue JaHHBIX. [IOCTPOUTH KOPPETALMOHHOE MTOJIE U KOPPEIALUOHHYIO
tabnuiy. [locTpouts sMmupuveckue pacupeaesieHus coctapmsironmx X u Y . Haiitu
a0COJIIOTHBIE M OTHOCUTEINIbHBIC YaCTOTHI U HAKOIIJICHHBIE YaCTOThL. HauepTUTh MOJIUTOH U
THCTOTPaMMY YacTOT ¥ HAKOIJICHHBIX YACTOT.

2. Haiitu BbIOOpOUYHBIC W HCIPABICHHBIE OIEHKHU IMapaMeTpPOB pacrpeneicHus (cpeaHee,
TCTIEPCHsl, Cpe/IHEE KBaApaTUYHOE OTKJIOHEHUE, aCHMMETPHs, SKCIECC, MOJIa, MEINaHa,
K02 PUITUEHT BapHALIUHN ).

3. IIpoBecTn cCTaTHUCTHYECKYI0 TMPOBEPKY CTATHCTHUYECKOW THIOTE3bl O HOPMaJIbHOM
pacmpesieIeHud H3MEPSEMOro MpH3HaKa IO CIEAYIOLMM KpPUTEPHUsIM: a) CpeaHeEMY
KBaJIpaTHYHOMY OTKIJIOHEHHIO, 0) pa3Maxy BapbHPOBaHMUs, B) TTOKA3ATEISIM HUCIPABICHHBIX
aCMMMETPUH M dKCIIECca, T) KpuTeputo [Tupcona 2 (ypoBeHb 3HAYMMOCTH IPHHSATH PABHBIM
0.05). B cnyyae mnpuHATHUS TUNOTE3bl O HOPMAJIBHOCTH pacHpeneieHus HalTH
JIOBEPUTEIIbHBIE MHTEPBAJIBI JUTSI MATEMATUYECKOTO OKMJIAHUS U CPEHETO KBaJIPaTUYHOTO
OTKJIOHEHUSI TIpH YpoBHE Han&xHocTH 0.95.

4. HaiitTu wm 3anucath B KOppESLMOHHYIO Tabnuiy YyclioBHble cpeanue. Ha
KOPPEJSAIMOHHOM MOJI€ TOCTPOUTD JINHUM perpeccuu. HaiiTu ncnpapieHHbINH KOPPEISLHOHHbII
MOMEHT 1 ko3 unnent koppensuu. [IpoBeputs runore3y o He3aBUCUMOCTHU NMPU3HAKOB X U
Y (ypoBeHb 3HaunmocTH HpuHATH paBHbIM (.05). Paccuurtarth Kod3(pGUIMEHTH JMHEHHON
perpeccun (X Ha Y wmimu Y Ha X).IIpoBepuTh 3HAUUMOCTH



5. ypaBHeHHUs1 perpeccun. HallTi 1oBepUTeNbHBIC HHTEPBANBI 1Sl KO3()(UIIMEHTOB KOPPEISLMK U THHEHHOH perpeccun (IIpu ypoBHE
Hané&xuaoctu 0.95).

ITpunoxenne 2

7 OueHoOYHbIE cpeACcTBA /s NPOoBeAeHH s IPOMeKYTOUHOM aTTecTallun

a) H.]'IaHl/IpyeMble Pe3yJbTaTbl oﬁyqennﬂ U OIICHOYHbIC CPEACTBA NJISI IPOBECACHUA HpOMe)l(yTO'{HOﬁ arTrecramumn:

Kon NuaukaTop TOCTHKEHUS OrneHOYHBIC CpeACTBA
HHAUKATOpa KOMIIETEHIINHU

OIIK-1: CrocobeH HWCTOJIb30BaTh TMOJOXKEHHS, 3aKOHBI M METOJbl €CTECTBEHHBIX HAyK M MaTEMaTHUKH JUIS PEIICHUs 3a7ad HHKEHEPHOH
JIeITEeILHOCTHU

Hepeltenb RPUMEPHBIX KOHMPOJIbHBIX 60RPOCO6 K IK3AMEHY .

OIlK-1.1 [TpumensieT hu3nyeckue 3aKOHBI U 1 cemecmp
MaTeMaTUYECKHE METObI AJIs 1. [aiite onpeneiaeHne NOHITUSIM MaTpuUla, ONpEAEIUTEIb MaTPUIbl, OOpaTHAsl MaTpPUIa,
peleHns 3a1a4 TEOPETUIECKOro U MaTpUYHOE yPaBHEHHE
MIPUKJIATHOTO XapaKkTepa 2. OnummTe croco0bl BEIYUCIICHUS ONIPEIEIUTENs, MOsICHUTE Teopemy Jlarmmaca
3. MHccnenyiite cucreMy TMHEHHBIX aareOpandeckux ypaBHEHUH
4. JlaiiTe onpeaeneHue MOHATUSIM BEKTOpP, KOJTIMHEAPHOCTh, KOMIUIAHAPHOCTH BEKTOPOB
5. OnummTe TreoMeTpuYecKUid U (U3NYECKUIl CMBICH CKaJsPHOTO, BEKTOPHOTO U

CMEIIAHHOTO ITPOU3BEICHHS BEKTOPOB

Jaiite onpenenenue MOHATUIM MpsiMast, TNIOCKOCTh, IIOBEPXHOCTh, YPABHEHUE JINHUU

JlaliTe onpeneneHre NOHATHS JIMHEHHBIN OrlepaTop, Mpeodpa3zoBaHUE TIIOCKOCTH

8. [aiite ompeneneHue MOHATHSAM  Tpeaen (QYHKIHH, TpOH3BoIHAs, IudepeHnna,
HeOoIlpeIeIeHHbIN, OnpeieIeHHbIN HHTerpai, M QepeHInaibH0e YpaBHEHNE, YUCIOBON
psia, GYHKIIMOHATBHBINA P, . .

9. Tlepeuncnute npaBuia quddepeHupoBaHus QyHKINH.

10. B 4eM coCTOUT reoMeTpuUYecKuil, GU3NIECKUH, SKOHOMHUIECKHIA CMBICIT IPOU3BOJIHON 1
muddepennana GyHKIUU

11. TlpopeMoHCTpHUPYHTE CBOMCTBA OMPEACICHHOTO HHTETpaIa

12. Onummte MeTo bl pemeHus TudhepeHInanbHbIX YPaBHEHUH IEPBOTO MOPSIIKa

~No

Ilpumepnvie npaxmuyecKkue 3a0anHus K IK3AMEHY .
3ananme 1. CocTaBbTe aJrOpyUTM PEIICHUS .. ... 3a]JIa4H.




3amaua 2. CocTaBbTe MO YCIOBHIO 33/1a4l CUCTEMY JIMHEHHBIX YPaBHEHUH U PEIIUTE €
MaTPUYHBIM CIIOCOOOM.
3ananue 3. Beraucnaure npenen no npasuity Jlonurans le_rg arc3|r;(2>;—4)_
X2 —
3aganue 3. ChopmynupyiiTe HEOOXOIMMOE YCIOBHUE SKCTpeMyMa PyHKIIMU OIHOMN
MePEMEHHOM.
3agaua 4. KakoB reoMeTpu4eCKHii CMBICI OIIPEeIEHHOTO HHTErpaia OT TaHHOW (PyHKIINH B
JAHHOM MHTEpBAJE B IEKapTOBOM CUCTEME KOOPAUHAT
2 cemecmp
1. JMlaiite ompeneneHue MNOHATUH «PYHKUIMS HECKOJIbKUX IMEPEMEHHBIX», IBOWHOMN
MHTEerpal.
2. CdhopmynupyiiTe HE0OXOAUMOE M JOCTAaTOYHBIE YCJIOBHS TOYKHU CYIIECTBOBAHUS
JKCTpeMyMa (yHKIIMH IBYX NEPEMEHHBIX.
3. IlpuBenute mnpuUMepbl HCIONB30BAaHUS (PYHKIMHM HECKOJIBKHX MEPEMEHHBIX B
OKpY>KaroleM HaC MUpe
Kak cBecTH BbIYMCIIEHHE KPATHBIX UHTETPAJIOB K ONpPEACIEHHOMY
5. Cdopmynupyiite reomerpuyeckuil u (pU3MUECKU CMBICH ABOHHOIO, TPOWHOTO
MHTErpajoB
6. Haiite onpenenenue nuddepeHnnaibHOro ypaBHeHs, 0OBIKHOBEHHOIO YPaBHEHMS,
obmero pemenus Y
[lepeuncaure ocHoBHbIE TUIBI 1Y 1 nopsaka 1 alrOpUTMBI UX PELLIEHUS
8. IlpuBeguTe mnpuMepbl KIIOUEBBIX 3a7a4, IO KOTOpeIM cTposrcs JIY kak
MaTeMaTUYECKHE MOJENIN
9. HazoBuTe crmocoObI pemeHusi CUCTeM TUHEHHBIX Y
Ilepeuenv npumepHbviX KOHMPOTALHBIX 6ONPOCOE K 3aUemy .
3 cemecmp
Uucrnossle psinbl. CxonuMocTh 1 cymMma psina. CBOMCTBa PsIOB.
2. Pan reomerpuueckoii nporpeccun. HeoOXxoauMplii mpr3HAK CXOAUMOCTH YUCIOBOTO
pana. 'apMoHnYecKui ps.
3. JocraTouHble NpPU3HAKU CXOJUMOCTU 3HAKOIOJIOXUTEIbHBIX psioB. [IpusHaku
cpaBuenus. [Ipusnak Jlanamoepa.
4. JlocTaTO4HbIE MPU3HAKHU CXOJMMOCTH 3HAKOMOJIOKHUTEIbHBIX PSIOB. PagukaibHbIN
npusHak Komm. MaTerpansublil npusnak Koy,
5. 3Hakouepenyrommecs v 3HaKonepeMeHHbIe psiibl. [IpusHak Jleiioauma. AGcoroTHas
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~
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10.

11.

12.

13.

14.

15.

16.

17.
18.
19.

20

1 yCJIOBHAS CXOAUMOCTB psija.
®ynkunoHanbHble psabl. O6gacTh cxonumoctu. CreneHHble psaabl. Teopema AGens.
Pamnyc cxomumoctn. CBOKCTBAa CTETIEHHBIX PSIOB.
Psnp1 Telinopa u Maknopena. Pa3noxxenne GpyHKINN B cTeNIEHHBIE PSIbL.
IIpuMeHeHue CTENEHHBIX PAJOB B MPUOIM>KEHHBIX BBIUUCIICHUSX.
Tpuronomerpuueckue psapl. OnpeneneHue K03GpPUIMEHTOB TPUTOHOMETPHIECKOTO
psana. YcioBue pas3iokuMoCcTH GyHKIUHN B psax Dypbe.
KpuBble BTOpOro moOpsiaKa: OKPYKHOCTb, JJUIMIC, TurnepOona, mapaboma, HuX
reOMEeTPUYECKUE CBOMCTBA U yPAaBHEHUS.
Panst dypbe ans 4eTHBIX M HE4YeTHBIX (QyHKIUH. Psanel @ypee g (yHKUMH
IPOU3BOJILHOTO Nepuoa. Paznoxenue B psag Oypbe HenepuoandecKux QyHKIUH.
IlonsiTMe KOMIUIEKCHOTO 4Hciia. MHOXECTBO KOMIUIEKCHBIX uHcesl. Moaynp
apryMeHT KOMILJIEKCHOTO YK CIIA.
@opMBI IPEACTABICHUS KOMIUIEKCHOTO 4ucia. JIeHCTBUSA Hal KOMILIEKCHBIMHU
YUCIIAMU.

[ToHsTHE QPYHKIIMM KOMIIJIEKCHOTO IEPEMEHHOTO.

OneMmeHTapHble (DYHKIMHM KOMIUJIEKCHOTO apryMEHTa: JIMHEWHAs, palroOHAIbHAs,
noKa3aTeJbHasl, aorapupmudeckas, CTENeHHas, TPUTOHOMETPHUUECKHE,
runepOosnyecKre, 00paTHbIE TPUTOHOMETPUUECKHE.

HuddepenunpoBanue byHKIIIN KOMIIJIEKCHOTO apryMeHTa. Ilonsitue

muddepenupyemoctd  GpyHKmMH. AHamuThueckue GyHKIUU. [apMoHHUUYECKue
¢yukiun. BoccranoBnenue GyHKIIUH IO €€ YaCTH.
NuTterpupoBanue GyHKIIUU KOMIUIEKCHOTO apTyMEHTa.
Psi1b1 Ha KOMIIIIEKCHOM INIOCKOCTH.
Psin Jlopana.
. Beruetsl.
4 cemecmp
1. DnemeHTh KOMOMHATOPUKHU: IEPECTAHOBKU, PA3MELICHHU S, COUETaHUSI.
OCHOBHBIC TIOHSATHUS TEOPUM BEPOSITHOCTEH: HCIBITAHHE, COOBITHE, BEPOSITHOCTD
COOBITHSL.
JleiicTBus HaJ coObITUAMU. AsreOpa COOBITHH.
TeopeMbl c10KeHHs U YMHOXKEHHS BEPOATHOCTEH.
®opmyia noaHou BepositHocTu. Popmyiia beieca.
ITocneroBaTenbHOCTh HE3aBUCUMBIX UCIbITaHUH. Popmyna bepHyiuiu.
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7. CnyuaiiHble BEJTUYUHBI, UX BUJIBL.

8. Psan pacnpenenenus.

9. ®yHKIUS pacrpeeNieHus, ee CBOUCTBA.

10. ITnoTHOCTH pacrpeneneHus,, CBOHCTBA.

11. YucnoBble XapaKTEPUCTUKHM CIy4YaWHBIX BEJIMYMH: MATEMAaTHUYECKOE OXKUIAHUE,
THUCIIEPCHUS], CPEHEE KBAIPATUUECKOE OTKJIOHEHUE.

12. HopmambHBIiA 3aKOH pacipeae/IeHHs CIy4YalHOW BETMYHHBI.

13. Cuctemsl CirydaiiHBIX BeJIHMUMH. 3aKOH pacnpeaeneHus. YncnoBble XapaKTepUCTUKH
CUCTEMBI CIIy4aliHbIX BEJIMYMH. 3aBUCUMOCTD CIIyYalHbIX BEJINYHUH.

14. 3akoH 60OJBIMINX YUCEN

15. Ilpenmer mMateMaTu4yeckol cTaTUCTUKHU. ['eHepanbHas COBOKYIMHOCTb M BBIOOpKA.
Bapuanuonnsiit  psg. Ilomuron. ['mcrorpamma. Ownupuyeckas QyHKIUS
pacnpeneiacHusl.

16. CratucTuueckue OLEeHKH NapaMeTpOB pacpeieIeHUS FTeHepaIbHON COBOKYITHOCTH.

17. Cratuctuueckas nposepka runores3. Kpurepuii cornacus. Kpurtepuii [Tupcona.

18. KoppensiuoHHbIi aHau3. DMIUPHICCKUN KO3 D PUITUESHT KOPPEIAIIH.

19. HaxoxeHure ypaBHEHUS THHEHHON PerpecC METOJOM HaUMEHBIINX KBaJPaTOB.

OIIK-1.2

Hcnonb3yeT 3HaHUS PUBHKH U
MaTeMaTUKU IIPU PEIICHUU
MPAKTUYECKUX 3a7a4

Ilpakmuueckue 3a0anus

3apanme 1. CucremaTuzupyiite 1 0000IIMTE BCE KIIFOUEBBIE IOHATHS U IPUEMBI PELLICHUS
TUIOBBIX 3a7a4 1o TeMe «I[IpousBogHas» u «lIpuMeHeHnne npou3BOIHON MpU HUCCIIETOBAHUH
bynkmity. Pesynprat opopmuTte B BUie TaOIUIIBL.

3anaua 2. [{ns perienusi 3aa4u ceaiTe CXeMaTUYECKUM YEPTEkK U MOTyIUTe
(GyHKIIMOHATBHYIO 3aBHCUMOCTBD 110 YKa3aHHIO K 3a7a4de. Haliqure o0macTs onpeneneHus
3TON (PyHKLIMHK IO CMBICTY 3a7a4i. Berauciure 3HaueHUs 3TON (PyHKIUU IPH TPEX
pazIUYHBIX 3HAaUeHUsIX aprymenTa. Mccnenyiite pyHKINIO Ha HAanOOIbIlee 1 HAaUMEHbIIIee
3HaueHUs. OTBEThTE Ha BOIIPOC 3a/1auH.

«CeudeHue TOHHENS UMeeT GopMy MPSAMOYTOJIbHUKA, 3aBEPIICHHOT0 noaykpyroM. [lepumetp
ceuenus 18 m. [Ipu kakom paguyce IOMyKpyra IUIOMAAb CEYeHUs Oy IeT HAanO ObIIeii 7y
OG6o3HaubTEe pagnyc MOJYKPyra uepe3 I W BbIPa3uTe IUIOMIAAb S CEYCHHUs KakK QYHKIIUIO
or I': S=5(r)




3aganme 3. Ha kaxoil BeICOTE r HaJ| LIEHTPOM KPYTJIOTO CTOJIa pajuyca a ciaeayeT IOMECTUTh
JamIy, 4ToObI OCBELIEHHOCTH Kpasi cTosa Obuia Hanbounbiei? (CaMocToITeTbHO
MPOAHATM3UPOBATH - 3HAHUS, METO/IbI KAKOTO pa3jiesia MaTEMaTHKH MMOTPEOYIOTCS TSt
pelIeHus JaHHOM 3a7auH ).

IIpumepHble NpUKIAIHBbIE 321244 U 32JaHU S

3anaua 1. [IpoBeputs, JIeKaT U TOYKHU A(l; 0; 1), 8(4; 4 6), C(2; 2; 3) u D(10;14;17) B

OJIHOM TNIOCKOCTH.

3anaua 2. [Ipu nocTpoeHUH BUCSIYEro MOCTA Yepe3 peuky « Tuxas» u BbIACHEHUU
HAJIe)KHOCTHU COOPYKEHUS, CTYACHTBI CTPOHOTPSAIA CTOJIKHYJIUCH C PELLIEHUEM CIIEAYOLIEH
3a/1auu:

Tpoc, noaBeIeHHBIH 3a 1Ba KOHIIA HA OJJMHAKOBOM BBICOTE, UMEET (OpMY AyTH mapadoibl.
PaccrosHue Mexxay ToukaMu KperuieHus paBHo 24 M. ['my6una nporuba Tpoca Ha
paccTossHUH 3 M OT TOUKH KperuieHus pasHa 40 cm. Onpenenuts rmyOnHy Iporuda Tpoca
NOCEPEHE MEXKIY KPEIUICHUAMH.

3agaua 3. Haiitu paboty cuibsl F= (1’ 2 5) DJICKTPOCTATHYECKOTO IO, 10 IIEPEMEIICHUIO
M, =(0; 4;2) M, =(4;7; 4)
BJIGKTpI/I‘IeCKOFO 3ap5ma U3 TOYKHU B TO‘IKy .
. X—CO0SX
lim———

3ananmue 4. [Tokaxxure, 94TO MpeeN *>* X+C0SX He MOXKET ObITh BEIYUCIICH 110 TIPABHITY
Jlonurans. Haiinure 3TOT peesn IpyruM crocoOom.
3aganme 5. 3aBUCHMOCTB ITyTH OT BPEMEHM NPU NPSIMOIMHENHOM IBUKEHUU TOUKU

_ 1., 2
3a7a€TC YPaBHEHUEM S = §t +2t° -3, r0e S-nyTh BM, a t Bpemsd B c. Beruucnure ee

CKOPOCTh M YCKOPEHHE B MOMEHT BpeMeHu t = 4C.

g2 -
3agaua 6. K rpaduky ¢pyHkimuu Fx)=3-x"5 ero touxe ¢ abcruccoit™ =1 nposeena

KacatenbHas. HaiiTu miomanes TpeyroiabHuKa, 00pa30BaHHOTO KacaTelbHON U OTpe3KaMH,
OTCEKAEMBIMH €10 Ha OCSIX KOOPAUHAT.
3agaya 7. B napke aTTpakiiuoHoB roposa N 0lMH U3 OTPE3KOB TPAEKTOPUU IBUKEHUS

noesza B «AMEpUKaHCKHUX TOpKax» MPeJICTaBIsIeT COO0M CUHYCOUY: s(t) = Asin(wt +¢,) ,

rae A, 9o U @ — N3BECTHBIE YUCIIA.
OnpenenuTs yrojl HaKJIOHA K TOPU30HTY MOCETUTENS aTTpaklinoHa /I. B MOMEHT BpeMeHH 1y
€ro JIBUYKEHUS 110 3TOMY OTPE3KY.




3ananmue 8. [logymaiite, ¢ TOMOIIBIO CPEICTB KAKOTO pa3jiea MaTeMaTHKHA MOKHO PELLIUTh
CIIEAYIOILYO 3aady.

« [l yOopkHM cHera Ha yJIuIax ropojia UCIOIb3YIOTCS CHEroyoopoyHble MamiHbl. OHI
paboTaroT B TeUEHHUE CBETIIOTO BPEMEHU CYTOK € 6 710 18 4yacoB ¢ MOCTOSIHHOM CKOPOCTHIO

y6opku cHera 400 (M3/4). 3sMeHeHne 00beMa CHera, BBINAJa0IIero Ha YUl FOpo/a B

ds
L 120 -5,

St
TrOpOJIC B TEUEHHE CYTOK, MOXKHO OIICATh ypaBHEeHHEeM 41 rue (t) 00beM
¥ 4 —
cuera (B M%), BbInaBIero 3a Bpems t (B wacax), ? £7 <24 B moment Bpemenn’ = ¥ na ymumax
ropoza nexut 1000 M3 cHera. YcTaHOBHTE COOTBETCTBUE MEXKLY BpeMeHEM t 1 00beMOM

S(t .
CHETa, JISXKAILEro Ha yJIulax ropoaa () . CocTaBbTE MaTEMaTUUYECKYIO MOJEIIb 3TOU
3aJ1a41 U pEUInTe e€.

3axanue 9.

BeposTHOCTb M3rOTOBICHUS U3/ICHS, OTBEUYAIOUIETO CTAaHAAPTY MPH JaHHON TE€XHOJIOTUU
paBHa 0,8. HaliTu BeposaTHOCTH TOTO, 4TO M3 200 M3AeNIUi CTaHIaPTHBIMU OyIyT: @) POBHO
150, 6) ot 140 no 155, B) He MeHbLIe 165.

3ananmne 10.

Tpu aBTOMOOWMIISI HaNIpaBJIeHBI HAa IEPEBO3KY I'py3a. BeposTHOCTH UCTIPAaBHOTO COCTOSHUS
nepsoro u3 Hux pasHa 0,7, Broporo — 0,8, Tperbero — 0,5. HaiiTu BEposATHOCTB TOTO, UTO
POBHO J1Ba aBTOMOOMJISI IPUTO/IHBI K SKCILTyaTall1u.

3ananue 11.
3aman psaA  pacmpeaesieHHs ciaydaiHoW BenmmumHbl X. Halitm MaremaTnueckoe
OXHJIAaHWE, UCIEPCUI0 U CpeAHee KBaJpaTHueckoe OTKIOoHEeHHe. [locTpouTh (QyHKIIHO

pacmpeeeHHsl.
X 4 6 10 12
P 0.3 0.2 0.2 0.3
3ananmue 12.

CpenHee 4Kciio BBI30BOB, OCTYMAIOIIMX HA CTAHIIMIO CKOPOI MOMOIIM 32 OJMH Yac, paBHO
9. Haiitu BeposiTHOCTB TOTO, uTO 3a 20 MHUHYT ITOCTYIIUT @) TPU BBI30Ba; 0) HE OoJiee ABYX
BBI30BOB.

3ananmue 13.




CyTouyHas NOTPEOHOCTH 3JEKTPOIHEPTHH B HACETIEHHOM ITYHKTE SIBJISIETCS CITydyaiHOM

BEJINYMHOMN, MaTeMaTHYeCKoe oxkuiaHue kotopoil papHo 3000 xBm /4 , a nucnepcus paBHa

2500. oLIeHUTH BEPOSTHOCTH TOTO, UTO B OJIMKANIIINE CYyTKU PACXOJ] JIEKTPOIHEPTHH B 3TOM

HaceJeHHOM myHKTe Oyaer ¢ 2500 mo 3500 xBm /u
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13. HaiiTu Bce KOMIUIEKCHBIE YHCIA, YIOBIETBOPSIOLIME 3aJaHHBIM YCIOBUSAM Z° — Z
Haiinennsle uncia 3anucarh B TPHTOHOMETPUYECKON U TIOKa3aTeIbHON hopMax.

T

- - l_li - -
14. BerumcnuThb 3Ha4enus Gpynxuuii: €osi, In(3+4i), e 2, arcsin i.

15. Haiitu kopnu ypaBaenuss SiN Z =3I 1 u306pa3suTh UX Ha KOMILIEKCHOM IJIOCKOCTH.

16. HccnegoBaTth HA CXOQUMOCTD pAABL

© 5o )

17. Beraucnuth uHTErpai ¢ TogyHocthio A0 0.001:

a) ZSII’] n\/_

0.5 dX 0.2
a) |——— 6) |sin(25x?)dx
[ @1

18. Pa3n0xuTh a) B psAa 10 KOCHHYcaM U 0) B psiji 0 cuHycaM (DyHKIIHIO, 3aJaHHYIO Ha
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orpeske [0,3] dopmymnoit f(x) =< 3-X

X, 0
= -1
2

1
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0) Ilopsanok mpoBeAeHUs MPOMEKYTOYHOH ATTECTALMM, IMOKA3aTeJIH M KPHUTEPHUH
OlleHUBAHMUSL:

[IpomexyTouyHass aTTecTalus MO AUCHUILIMHE «Marematnka» MOpoBOAUTCS B (opme
sk3amena (1 u 2 cemectpsl), B popme 3aueta (3 cemecTp) u B hopme 3a4eTa ¢ OIEHKON. IK3aMeH
u 3ayeT MOTyT OBITh MPOBEJACHBI KaK B TPAJAUIMOHHON Qopme (1Mo Ouneram, CoIepKaliiuM
TEOPETUUYECKHE U TPAKTHUIECKHE 3a/IaHHUS ), TAK U B JOpME UTOTOBOTO TeCTHPOBaHUs. K ©TOroBomy
TECTUPOBAHUIO JOMYCKAIOTCS TOJNBKO T€ CTYACHTHI, KOTOPHIE OTUMUTAINCh MO BceM (opmam
TEKyLIero KOHTpoJig (YCTHBIM OIpoc, TEKyllee TECTUPOBAaHUE, 3alUTa WHIWBUIYaJTbHBIX
JOMAITHUX 3aJlaHul, HalMCAaHWE AyAUTOPHBIX KOHTPOJBHBIX pPA0OT, BHIMOJHEHHUE PACUYETHO-
rpaduveckux pador).

Ilokazamenu u Kpumepuu oueHUBAHUA IKIAMEHA.

— Ha OLICHKY «OMIUYHO» — CTYJIEHT JIEMOHCTPUPYET BHICOKUI YPOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIMH, IOKa3bIBAET BICOKHI YPOBEHb 3HAHUH HE TOJIBKO HA YPOBHE BOCIIPOU3BEICHHUS U
OOBSICHEHUSI TEOPETHYECKOW MH(pOpPMAllMU, HO M WHTEJUICKTyallbHble HABBIKM pPabOTHI C
HaXOXJICHUA YHUKAJIbHBIX OTBETOB K np06neMaM, CB060I[HO BBIITOJIHACT NPAKTUUCCKUC 3aJaHNA,
CBO6OI[H0 OIICpUPYCT 3HAHUSAMH, YMCHHAMHU, HNPUMCHACT HX B CUTyallUAX MOBBIIIEHHON
CJIO)KHOCTH,

— Ha OLEHKY «X0pouio» — CTYICHT IEMOHCTPUPYET CPEIHUI ypPOBEHb C(POPMHUPOBAHHOCTH
KOMIIETCHIINH, TTOKAa3bIBACT 3HAHUS HE TOJBKO HA YPOBHE BOCIIPOM3BEACHUS M OOBSICHCHHS
I/IH(i)OpMaLII/II/I, HO M XOpOUIMEC HAaBbIKA pa6OTbI C . OCHOBHBIC 3HAaHUSA, YMCHHA OCBOCHLI, HO
JOMyCKAIOTCS HE3HAYMTEJIbHBIC OIMMOKH, HETOYHOCTH, 3aTPYAHCHHUS IPH aHAIMTHYCCKUX
ornepanuiax, I€peHoce 3HAHUI U YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYyalluH,

— Ha ONEHKY «)Y0081em8OpuUmenbHoy» — CTYIEHT JIEMOHCTPUPYET TOPOTOBBIA ypPOBEHB
C(l)OpMI/IPOBaHHOCTI/I KOMHGTCHHHﬁ, IMOKa3bIBaCT 3HAHUA Ha YPOBHC BOCHPOU3BCACHUA H
00bsicHeHUs1 WH(OPMaIMU, HABBIKH BBIOJHEHHS POCTCHINMX 3aJaHHui MPH padboTe ¢ OazamMu
JAaHHBIX, IMPOABIICTCA OTCYTCTBUC OTACIBbHBIX 3HaHI/II\/’I, YMCHI/II)'I, HaBBIKOB, 06yqa}0mm?1051
UCTIBITHIBACT 3HAYUTEIBHBIC 3aTPYIHEHUS MPH ONMEPUPOBAHUU 3HAHHMSAMHU U YMEHHUSIMU MPU HX
IEPCHOCC HAa HOBBIC CUTYAllUU,

— Ha OLEHKY «Hey0081emeopumenbHoy» — CTyIGHT HE MOKET I0Ka3aTh 3HAaHUS HA YPOBHE
BOCIIPOM3BEJICHUS] 1 OOBSICHEHUsS] HH()OPMAIIUK, HE MOXET MOKa3aTh HABBIKU pabOTHI ¢ OazaMu
JaHHBIX.

Kpurepun oumeHkm (B COOTBETCTBUHM € (QOPMHUPYEMBIMH KOMIETCHUMSIMH U
IJIAHUPYEMBIMU pE3yJIbTaTaMH O0yUEHHUS):

- AJId  cJadu  3a4cTa O6y‘-IEIIOIJ.IHI>iCH JOJDKCH TII0OKa3aTb 3HAHUA Ha YPOBHC
BOCITPOU3BCACHUS U O0OBSICHCHHUS I/IHq)OpMaI_II/II/I, HWHTCJJICKTYAJIbHBIC HABBIKW PCHICHUS 3a/1a4;

- 3a4€T HC CHaH, €CJIU pC3yJibTaT o6yqu1/151 HC OOCTUTHYT, 06yqa}ouml71c51 HEC MOXCECT
IMOKa3aThb 3HAHU Ha YPOBHC BOCIIPOU3BCACHUA U OOBSICHCHHS I/IH(l)OpMaI_[I/II/I, HC MOXCT IIOKa3aThb
HWHTCJJICKTYAJIbHBIC HABBIKU PCHICHUSA MMPOCTHIX 3a/1a4.



