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JIucr aktyanusanuu padoueil mporpaMmMbl

Pabouas mporpaMma rnepecMoTpeHa, 00CcyKaecHa u og00peHa i peanu3anuu B 2022 - 2023
y4eOHOM I'ojly Ha 3acefaHuu kadeapsl IIpukiaaHoil MaTeMaTHKA U HH)OPMATHKN

[Iporokonm ot 20 . Ne
3aB. kadeapoit 10.A. 13Bekos

Pabouas mporpamma repecMoTpeHa, 00cyxaeHa u oo0peHa s peanu3anuu B 2023 - 2024
y4eOHOM TOy Ha 3aceqaHuu Kapeapbl IIpukaagHOM MaTeMaTUKU U HH(POPMATHKH

IIpotokom or 20 . Ne
3aB. kadeapoi 10.A. U3BekoB

Pabouas mporpaMma repecMoTpeHa, 00CyaeHa u 0o100peHa s peanuszanuu B 2024 - 2025
y4eOHOM I'ojly Ha 3acefaHuu kadeapsl IIpukiaaHoil MaTeMaTHKA U HH)OPMATHKN

[Ipotokom or 20 . Ne
3aB. kadeapoit 10.A. 13BekoB

Pabouas mporpamma repecMoTpeHa, 00CyxaeHa u ogo0pera s peanmu3anun B 2025 - 2026
y4eOHOM TOy Ha 3aceqaHuu Kadeapbl [IpukinagHOi MaTeMaTUKU U HHPOPMATHKH

IIpotokom or 20 . Ne
3aB. kadeapoit 10.A. M3BekoB




1 ey ocBOEHM S AN CHLUNJIMHBI (MOTYJ151)

Ilenpt0 OCBOCHUS IUCHMILIMHBI «MaTeMaTHKa» SIBISCTCS BOCIMTAHHE JOCTATOYHO
BBICOKOM  MaTEeMaTHYEeCKOW KYJIbTYphI, IPHBHATHE HABBIKOB COBPEMEHHBIX  BHJIOB
MaTeMaTHUYeCKOI0 MBIIUICHUS; TPUBUTHE HABBIKOB HCIOJIb30BAaHUS MaTEMAaTHYECKUX METOJIOB U
OCHOB MaTeMaTHYECKOTO MOACITUPOBAHHUS B MTPAKTHIECCKOU IeSITCILHOCTH.

BocnuTanue y CTYACHTOB MaTeMaTHYECKOW KYJIbTYpbl BKJIIOYaeT B ceOs sICHOE
IMOHMMaHHE HEOOXOJUMOCTH MaTEMaTHISCKOM COCTABIISIONIEH B 00IIIeH TOATOTOBKU OakajaBpa,
BBIpAOOTKY MPEJICTABICHUH POJU U MECTe MAaTEMAaTHKH B COBPEMCHHOM IIMBIMIIM3allMHd U B
MHPOBOH KYJIbTYpPE, YMEHHE JIOTUYSCKH MBICIIHTD, OIIEPUPOBATH ¢ a0OCTPAKTHBIMH OOBEKTAMH U
OBITh KOPPEKTHBIM B YNOTPEOJICHUN MAaTeMaTUUYCCKUX MOHATHH M CHUMBOJIOB JIJISI BBIPAKCHUS
KOJIMYECTBEHHBIX M KA4eCTBEHHBIX OTHOIICHHMIH. MaTemaTHdeckoe oOpa3oBaHHE OaKajIaBpOB
JOJI’KHO OBITH IIIMPOKHM, OOIIUM, TO €CTh JOCTATOYHO (DYHIaMECHTAIbHBIM.

Hacrosas mporpamma 1o MmareMaTHKE OTpakaeT HOBbIE TPEOOBaHMS, IPEABSBIIIEMBIE K
MaTeMaTHYeCKOMYy 0Opa30BaHHMIO COBPEMEHHBIX OakaiaBpoB. Ee XapakTepu3yeT MpHKJIaTHas
HaIpPaBJICHHOCTh M OpPUCHTAIUsA Ha OOy4YCHHE CTYACHTOB MCIIOJIb30BAHUIO MaTEMaTHUYECKUX
METOJIOB IIPH PEIICHUH ITPHUKJIATHBIX 3a]1a4.

OOmuii Kypc MaTeMaTHKH sBIsSeTCS (PYHIAMEHTOM MaTeMaTH4YECKOro oOpa30BaHUS
OakamaBpa.

2 MecTo IMCHUIJIMHBI (MOIYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOI NpPOrpaMMbl

Juciunnuaa MaremaTnka BXOOUT B 00s3aTelbyl0 YacTh Yyd4eOHOro ILIaHa
00pa30BaTeNbLHOM MPOTPaMMEL.

Jnsg  w3ydeHUs  OUCHUINIMHBI  HEOOXOMUMBI  3HAHHMS  (YMCHHS, BJIAICHHS),
chopMupOBaHHBIE B PE3YyJIbTaTE U3YUEHUS TUCIUTUINH/ IPAKTHK:

JucnunianHa «MaremaTHKa» BXOOUT B 0a30ByH0 4YacTh Oyioka 1 oOpa3oBaTeabHOI
nporpaMMbl. YueOHas aucrumimHa bl1.b.09. «Marematuka» SBISETCS  AMCIUTLIMHOW
MaTeMaTHYeCKOT0 H €CTECTBCHHOHAYYHOT0 ITHKJIa 00pa30BaTeIbHOTO CTaHAapTa OaKkaiaBpa.

M3ydyeHue mucHMIUIMHBI 0a3upyeTcs Ha IKOJIBHBIX KypcaX MaTEMaTHKH: aareopa, Hadana
MaTeMaTHUYECKOro aHaIn3a, FeOMETPHSL.

OcBoeHME TAaHHOM TUCIUIUIMHBI IIPEIIOJaraeT, 4YTo B Pe3yabTaTe U3yUEHHUS IIIKOJILHOTO
Kypca MaTeMaTHKH 00yJaromuiics umeeT choOpMHUPOBAHHOE IIPEACTABIICHNE O MAaTeMaTHKE Kak
YHHUBEPCAJILHOM SI3bIKE HayKH, 00 HICIX M METOAaX MaTEMAaTHKH, BIAJICET MaTeMaTHYCCKUMHU
3HAHUSIMH U YMEHHUSIMH, COOTBETCTBYIOIIMMU DenepaibHOMY KOMIIOHEHTY TOCYJapCTBEHHOIO
cTaHaapTa O0IIero 00pa30BaHUs, UMEET PAa3BUTOE JIOTHYECKOE MBIIIICHHUE, TPOCTPAHCTBEHHOE
BOOOpakeHHe, 00J1a1aeT BBICOKUM YPOBHEM aJITOPUTMHYECKOM KYIbTYPBI.

3 Komnerenuun odyuarouierocs, GopMmupyembie B pe3yJibTaTe 0CBOCHUS

AUCUUTIMHBI (MOYJIs1) U IJIAHUPYEMbIE Pe3yJbTAThl 00y4eH i

B pesynbpTaTe 0cBOeHUS AUCHHUILUIMHBI (MOIysl) «MatemaTtukay o0ydaromuics J0mKeH
o01aaTh CAEAYIOUMMHI KOMIIETEHIUSIMHU:

Kon HHIUKAaTOpa I/IH,I[I/IKaTOp JOCTHIXXCHUS KOMIICTCHII U

OIIK-1 CrmocoOeH HCMONb30BaTh IMOJOXKEHUS, 3aKOHBI M METOABI €CTECTBEHHBIX HAyK W
MaTeMaTHKH JUIS PEIICHUS 3a]1a9 WHKCHEPHOM eI TeTbHOCTH

OlIK-1.1 [IpumensieT pu3nveckre 3aKOHBI 1 MAaTEMATHUECKHUE METO/IbI JIJIST PEIICHUS
3aJ1a4 TEOPETHYESCKOro M IPUKJIAJHOIO XapaKkTepa
OIlIK-1.2 Ucnionw3yer 3HaHUS GU3UKH U MAaTEeMATUKH MPU PEIICHUU MPAKTUUYECKUX

3aaa4




4. CTpyKTypa, 00bEM H colep:kaHue TUCHUILIUHBI (MOIYJIs1)
OO0mas Tpya0eMKOCTh TUCIUILUIMHEI cocTaBisaeT 14 3aveTHbIX eaunul] 504 akaj. 4yacoB, B TOM

YHUCJIIC:

— KOHTakTHas pabora— 295,9 akan. yacos:
—ayauTopHas — 284 akaJi. 4acoB;
—BHeayautopHas — 11,9 akaj. yacos;

— camocTosTeNbHas padoTa — 136,7 akaj. 4acos;
— B popMe nmpakTUyecKoi moaroroBku — 0 akaJ. yac;
— IIOATOTOBKA K 3K3aMeHy — 71,4 akaJ1. gac

dbopMa aTTeCTalluiu - 5K3aMCH, 3a4€T, 3a4CT C OIIEHKOM

AynuTtopHas R
o | KOHTaKTHas paboTa E 5 ®opma TEKyIero
5 B aKajl. gacax g X Bupy KOHTPOIIS
Pazmern/ Tema 3 ( A ) g8 . P Kox
S 3 © | camocTosATeNEHOM YCIIEBAEMOCTH U
JUCIUTITHBI b5 [~ . |KOMITETEHIUH
@) 85 paboThl MIPOMEXKYTOUHOM
Tek. mab. | mpaKT. z9 aTTecTaluu
3aH. | 3aH. | U &
1. DJIeMEHTHI JIMHEHHON
anreOpsl M aHAJTUTHYECKOH
- U3y4eHHUE
TEOPETHYECKOTO
MaTepuaia
1.1 Matpuiist u P ’
- BBITIOJIHEHHE | - KOHCYJIbTHPOBAHHUE,
OMpEeACTUTEIH.
o WHIUBHyaIbHOT - IpOBEpKa
JlelicTBHS HAJ MATPHUIIAMH.
0 JIOMAIIHET'0 BBITIOJIHCHH S OIIK-1.1,
Brruncnenue 6 6/21 5
3aaHus, WH/IMBUYaJIBHOTO OIIK-1.2
onpenenutens. OOparHas
- TECTUPOBAHUE | JOMAIIHErO 33 JaHusl,
MaTpHIIa. Marpuusbie
VISt - TECTUPOBAHHE
yYpaBHEHUS
CaMOKOHTPOJIS,
- HHTEPAKTUBHOE
TECTUPOBAHHE
- U3y4eHHUe
TEOPETHYECKOTO
MaTepuaa,
1.2 Cucrtembl JTHUHEHHBIX - BBITIOJIHEHUE
anreOpanvecKux WHJIUBHIYaIBHOT | - KOHCYJBTHPOBAHHUE,
YPaBHCHHIA. 0 JIOMAIIIHEr o - IPOBEpKa
CrocoOsl peleHus samanus M]3 Ne BBITIOJIHEHUS
1 4 421 4 " . OIlK-1.1
CJIAY. 1 "JIuneiinas WHJUBUAYaTbHOTO
Uccnenosanue CJIAY. anrebpa", JIOMAIIIHEro 3aJaHus,
dyHaMeHTabHAS - TECTUPOBaHHUE - TECTUPOBAHHE
cucrema pemenuit CJIOY. IS
CaMOKOHTPOJIS,
- UHTEPAKTUBHOE
TECTHPOBAHHUE
- U3y4eHue
TEOPETHUECKOTO
MaTepHaia,
1.3 BekTopHas anredpa. - BBIMIOJIHEHUE | - KOHCYJIBTHPOBAHHUE,
[TousTue BEKTOpa. WHJIMBYTyaJbHOT - IpOoBepKa
Onepaiuu HaJ] BEKTOPAMH. 0 JIOMAIIHEro BBITIOJIHCHUS
DAL HAABEKTOP 6 621 | 5 A OTIK-1.1
BekTopHOE MpOCTPaHCTBO. 3a7aHusl, WHJIUBHIYaJTbHOTO
JInHelHbIH oreparop. - TECTHPOBAHHUE | JOMAIITHETrO 3a/IaHus,
KBaaparuunbie GopMsI VISt - TECTUPOBAHHE
CaMOKOHTPOJIS,
- HHTEPAaKTUBHOE
TECTHPOBAHUE




- U3y4YeHUE

TEOPETHYECKOTO
MaTepuaia,
1.4 VYpaBHEHUE JIMHHH B - BBITIOJIHEHHUE
JIeKapTOBOM cucTeMe WHIUBHIyaTIbHOT
KOOPIUHAT U B TOJISAPHOI 0 IOMaIIHET0 | - KOHCYJIBTUPOBAHUE,
CHUCTEME KOOPAMHAT. 3amanust /I3 Ne 2 - MpOBEpPKa
IIpsiMasi Ha TIOCKOCTH H 6 6311 7 "BekTopHas BBITIOJTHEHUS OTK-1.1
MPOCTPAHCTBE. anrebpa. UHIMBUIYaTbHOTO
IT0CcKOCTS. AmHanmuTHyeckas | JOMAIIHEro 3a/laHus,
Hwmaapuyaeckue reometpus'”, - TECTUPOBAHUE
MTOBEPXHOCTH. - TECTUPOBaHHUE
Kpussie BToporo mopska JUISt
CaMOKOHTPOJIS,
- HHTEPAKTUBHOE
TECTUPOBaHUE
Wroro no pazaeny 22 2291 | 21
2. BBenenue B MaTeMaTHYeCKUi
aHau3
- U3y4eHHUe
TEOPETHYECKOTO
Marepuaia,
- TECTUPOBaHHUE
2.1 MHO0keCTBO. IS
DyHKIUH. Ipenen CaMOKOHTPOJIS, | - KOHCYJBTHPOBAHHUE,
YHCIIOBOM - BBITIOJIHEHUE | - 3all[{Ta BBITTOJIHEHHUS
MOCJIEA0BATENHHOCTH. 1 6 6/11 6 WHJUBHUIYaJbHOT | WHIUBUYaIbHOTO OIIK-1.1
[penen (byHKIUH. 0 JIOMAIIIHEr 0 JTIOMAIIIHET0 3aJaHH S,
Brrunciaenue  mpenenos. 3amanus M3 Ne 3 - TECTUPOBaAHUE
HenpepwsiBHOCT (PyHKITUN "BBenenue B
MaTeMaTHYeCKUun
aHaJIM3: penien
GbyHKIUN.
HenpepsiBHOCTD"
HWroro o pazneny 6 6/11 6
3. JuddepeninansHoe
HCYHCIICHUE (QYHKIHH OJHOH
MEPEeMEHHOMU
- U3y4eHue
TEOPETHYECKOTO
MaTepuaa,
- TECTUPOBaHMUE,
3.1 JuddepeniupyemMocts - BBIIIOJIHEHHE - TECTUPOBaHUE,
DOII. MPAaKTHYECKUX - ayauTOpHAas
[MpousBomHas  QyHKIUH. JIOMAIIHUAX KOHTpOJIbHAs paboTa
4 421 4 . OIlK-1.1
Juddepeniuman byHKIUN. 3aJaHHH, AKP 2
TexHuka BBIYHMCIICHHUS - moarotoBkak | "JIuddepeHiuponanue
MPOU3BOTHOM. ayJUTOPHOMN DOIT"
KOHTPOJIBHON
pabore AKP 2
"MuddepeHnnpoB
1 anue OOIT"
- U3y4eHue
TEOPETHYECKOTO
MaTepuaa,
3.2 OCHOBHBIE TEOPEMBI - TECTUPOBaHUE, - TECTUPOBaHUE,
nuddepeHITUaAIBEHOTO - BBITIOJIHEHHUE - ayIUTOpHAs
HCUHUCIICHHUSL. 4 aon | 12 MPAaKTUYECKUX | KOHTPOJIbHAs paboTa OIK-1.1
IIpunoxenus JIOMaIIHUX AKP 2
MIPOU3BOIHOM K 3aIaHUH, "uddepenupopanme
WCCNEIOBAHUIO QDYHKITHH. - MOJTrOTOBKA K oOIT"
AKP 2
Juddepeninpona
aue GOIT"
HWtoro mo pasneny 8 8/41 | 5,2




TepeMeHHbIX"

Hroro 3a cemectp 36 36/1411| 32,2 9K3aMeH
4. VuTerpaabHOE HMCUHCICHHE
(OYHKIMHY OQHOM IePEMEHHOM
- U3y4eHHUe
4.1 TIepBooGOpasHas. TEOPETUUYECKOTO cobeceIoBaNHe
Heonpenenennsiit MaTepuana ’
8 8/41 6 - IpPOBEpKa OIIK-1.1
HWHTErpal. - BBITIOJIHEHHUE O —
TOJIbI UHTETPUPOBAHUS JTIOMAIIIHer
Merto e OBa OMAIIHETO
3a7laHus
- U3y4eHue
TEOPETHYECKOTO
MaTepuaa,
- BBITIOJIHEHHUE - IpOBEpKa
492 ST —— WHIUBHTy aJIbHOT BBITTOJIHCHUS
' erpa P 0 JIOMAIIIHEro WHJIUBHIYaJIbHOTO
WHTErpa.
MeTOII[)LI BT CIICHIS 3amanust UJ[34 | nmomariHero 3amaHus
o I0sKerIsL ) 6 421 | 5,2 | "OmnpeneneHHblii "UI3 4 OIIK-1.1
Or‘: CICTCHHOIO HUHTETPa U €ET0 "OnpeneneHHbIH
I/IHIT)efpana HIpUIIOXKEHUs", HUHTErpai v ero
’ - TECTUPOBAHUE MIPHIOKEHHS ",
VISt - TECTHPOBaHUE
CaMOKOHTPOJIS,
- HHTEPAKTUBHOE
TECTUPOBAHHE
- U3y4eHue
4.3 Hecob6cTBennbie TCOPCTHHCCKOTO | _ MPOBEpPKa KOHCIIEKTa
) 2 2/11 2 MaTepuana, OIIK-1.1
WHTErpabl JEKIUU
- COCTaBJICHHE
KOHCIEKTa JICKITUN
Wroro no pazaeny 16 14/71 | 13,2
5.  JuddepeHuuanpioe u
HMHTETPAIbHOE HCYHCIICHUE
byHKIUN HECKOJIBKUX
MepPEeMEHHBIX
- U3y4eHue
TEOPETHYECKOTO
Marepuaa,
- TECTHPOBAHUE,
- TECTUPOBaHMUE, salITa
- UT
5.1 TIlomsrue QyHKIMU - BBIIIOJIHEHHE HHHHBH;H ATBHOLO
HECKOJBKHX TePEeMEHHBIX. WHIUBHTy aJIbHOT ,I[OMaLHHeF};) B
IIpenen u HeMPEPHIBHOCTS. 0 JJIOMaIIHEero W35
Juddepenimponanue 8 821 6 3aganus U35 |, TTnbdeperimatbHoe OIlK-1.1
HKIIUHA HECKOJIBKIX "Nudbdepenunans
pymK Hudpepenn 7 MHTErpalbHOe
MEePEMEHHBIX. HOE 1
HucyrciieHue QyHKITUN
[Ipunoxenus HHTETPAIBbHOE
HECKOJIBKUX
HCUYHCIICHUE "
MEePEMEHHBIX
(dyHKIIUK
HECKOJIBKUX
5 epeMeHHBIX"
- U3y4CHHUE
TEOPETHIECKOTO
MaTepHaa,
- TECTHPOBAHUE,
- 3alMTa
5.2 TloHsATHE KpaTHOrO - BBIIIOJIHEHHE I/IHZ[I/IBI/III[H ATBHOTO
uHTerpana. HaxoxaeHue WHIUBHTy aJIbHOT ,Z[OMaHIHeF}:) N
HHTErpayioB 2 U 3 OpsaKa. 0 JIOMaIlIHEero VI35
[Ipunoxxenus KPaTHBIX 6 6/11 5 samanus U35 |, OIIK-1.1
" Nuddepeniuanpaoe
HWHTErPaoB. uddepeniuans rDATEHOE
N U UHTETrPalbH
KpuBonuneitnsie HOE 1 P
AHT 1u2 HCUrCcaCHUE PYHKITUN
erpaisl 1 u 2 pona WHTETPAITBbHOE
HECKOJIbKUX
WCUHCIICHUE "
MEePEMEHHBIX
dyHKIUK
HECKOJIBKUX




Wroro no pazaeny 14 1431 | 11
Uroro 3a cemectp 36 36/141| 32,2 JSK3aMEH
6. JuddepenunanbHbie
yYpaBHEHHUSI
- U3y4eHue
TEOPETHYECKOTO
MaTepuala,
6.1 OOBIKHOBEHHBIC - BBITIOJIHEHHUE
nddepeHIInaIbHbIC WHAMBUIyaJIbHOT - TECTHPOBAHHC,
A - 3ammra MJI3 6
YpaBHEHUS MEepPBOro 0 JIOMAIIHEro MOBLIKHOBEHHLIE
MOPSIIKA. 2 6 8/41 8 3amanus U3 6 OIlK-1.1
" nuddepeHIIraIbHbIC
YpaBHeHHS BBICIIAX OOBIKHOBCHHBIC
YpaBHEHHSI IIEPBOTO
MMOPSIIKOB, JOITYCKAFOIIHE nuddepeHpaILH Hopsika"
MTOHIKCHHE MOPSIIKA bl€ YPaBHEHHS P
MEPBOTO
mopsiaka',
- TECTUPOBAHHE
- U3y4eHHe
TEOPETHYECKOTO
MaTepHaa, - TECTUPOBAHME,
6.2 JInHeiHbe - TECTUpPOBaHUE, - 3aIuTa
nuddepeHITnaIbHBIC - BBITIOJIHEHHUE WHIMBU Ty alIbHOTO
YPaBHEHUS BBICIIAX WHJIUBHIYaJIBHOT | JIOMAIIHEro 3aJaHus
TTOPSI/IKOB. 3 8 6/31 8 0 JIOMAIITHET0 a3 7 "JIHIAY OIlK-1.1
Cucremsl JIMHEHHBIX 3amanusg UJ[37 | BBICIIMX HOPSIIKOB C
nuhbepeHITHATbHBIX "JIHAY BwIcIIX TOCTOSIHHBIMU
ypaBHEHUIT TIOPSIKOB C KO3 HHUITCHTAMH.
MOCTOSIHHBIMH Cucremsr JIV"
k03 duineHTaMu
. Cuctemsr IV"
HWroro no pasneny 14 14/71 | 16
1. YucnoBblie u
(OYHKIHOHAJIBHBIE PSbL. Psiibl
- U3yYCHHUE
TEOPETHUECKOTO
MaTepuaia,
7.1 Yucnosble psbl. P
Morsmie CXOTIMOCTH - BBITIOJIHEHHE - TECTUPOBAHHUE,

6 621 8 WHJIUBUTy aJIbHOT - 3ammra MJI3 8 OIIK-1.1
psna. [Ipuznaxu " "
CXOMIMOCTH 0 JIOMAIllHET 0 Psinet

3amanust M]3 8
uP q ,Z[bI"
- TECTUPOBAHHUE
- U3yYeHHE
7.2 DyHKI[MOHAJBHBIE Y
TEOPETHUYECKOTO
PAMBIL.
Monsrie Marepuaia,
(Y HKIHOHATHHOTO a - BBITTOJIHEHHE - TECTUPOBAHMUE,
YHKIL paa,| 3 6 621 8 | uHAMBHIYaNBHOT - 3ammra M]3 8 OIIK-1.1
00J1aCTH CXOTUMOCTH. " "
0 JIOMAaIIHET O Psaner
CrerneHHbIe PAABL.
3amaaus UJI3 8
IIpunokeHust CTENEHHBIX " 0
Psaner
psIoB
- TECTUPOBaHHUE
- U3y4eHue
TEOPETHYECKOTO
Marepuaa,
- BBITIOJIHEHHUE - TECTUPOBAHHUE,
7.3 Psinp1 @ypobe 4 221 4 | MHAMBUAYATBLHOT - 3ammra M]3 8 OIlK-1.1
0 JIOMAIIHET O "Psaapr"
3amanus UJI3 8
"p ﬂHBI"
- TECTHPOBAHUE
Wroro no pazaeny 16 14/611 | 20
Uroro 3a cemectp 36 36/141| 52,1 3a4ET




8. Teopust

byHKIMHI
KOMILJICKCHOTO IEPEMEHHOTO

- U3y4eHHe
TEOPETUUYECKOTO
8.1 MHO0XeCTBO P
MaTepuaa, - 3aIIMTa
KOMIJIEKCHBIX YK CET.
- BBITIOJIHEHHUE WHIUBHIYaJTBHOTO
DopMbl 3aIKUCcU
4 4/11 8 WHIUBUIYyAIBHOT | JOMAIIHETO 3aaHus OIIK-1.1
KOMILJIEKCHOT'O YyHCIa. "
o gomammero |M39 "Kommrekcusie
Onepauuu HaJ "
3amarausg UJI3 9 qucia
KOMIUICKCHBIMH YK CATIMH "
Kowmmiekcubie
yucna
- U3y4eHue
TEOPETUUECKOTO
- 3alIMTa
Matepuana, UHIMBUIYAILHOTO
8.2 Tlousrue dyHKIUKA - BBITIOJTHCHHE Y
JIOMAIIIHET0 33 JaH s
KOMILJIEKCHOT'O WHIUBH/yaIbHOT VI3 10
MePEeMEHHOr 0. 4 6/21 8 0 JIOMaIIHEeTo " OIIK-1.1
DJeMeHTapHbIe
DneMeHTapHble (PYHKIMU 3amanus /(3 10
" (ynkuuu
KII DJeMEHTapHbBIC
KOMILIEKCHOT'O
dynxIIH "
MEPEMEHHOT0
KOMIIJICKCHOT'O
NIEPEMEHHOr0"
- U3y4eHHne
TEOPETHYECKOTO
MarepHaa, - 3amTa
- BBITIOJIHEHHUE WHIUBHIYaJTBHOTO
8.3 [penen, JIBHILY
HenpepbisrocTs DKIT WHJIUBHUIYaJIBHOT | JIOMAIIHEro 3aJaHus
Tud (bepeHquOBaHHe' u 4 621 | 8,1 0 JOMAIIHETO na311 OIIK-1.1
samanust U3 11 |"duddeperuposanue
uaterpupoanue OKII "
JucddepeHINPOB | W MHTETPUPOBAHHE
aHue u OKIT"
WHTETPUPOBAHKE
OKIT"
- U3y4eHHUE
N TEOPETUUYECKOTO
8.4 Psampl B KOMILIEKCHON P
MaTepuara, - 3ammTa
MIJIOCKOCTH.
- BBITTOJIHEHHE WHIHUBU Iy aTIbHOIO
ducnosbie pamet. P WHIUBHIyaJbHOT | JIOMAIHEro 3aJaHus
Teiinopa. Psin  Jlopana. 4 621 | 4 Y . OIIK-1.1
0 JIOMaIIlIHEero N3 12 "Psiawr B
Knaccuduxkanuss  0coObix .
ToueK 3amanus UJ3 12 KOMIIJIEKCHOMN
) "Psiie1 B IUIOCKOCTH"
Brruet pyHkun .
KOMITJICKCHOM
TTOCKOCTH "
Wroro no pazaeny 16 22/71 | 28,1
9. Teopust BeposITHOCTEH
- U3y4eHUe
TEOPETHUECKOTO
9.1 DJ1eMEHThI Marepuaa,
KOMOWHATOPHKH. - HHTEPAKTUBHOE
Pasmerenus. 2 2 2 TECTHPOBAHUE, - TECTUPOBaHHE OIlK-1.1
ITepecTaHOBKH. BBITTOJIHEHHE
CoueraHus MPaKTHYECKOr O
JIOMAIIHEro
3aJaHus
9.2 Cay4aitHble COOBITHSI. - U3y4eHue
Auredpa COOBITHIA. TEOPETUUECKOTO
Teopembl CIIOXKEHU S, MaTepHaia,
YMHOKCHHS - TECTUPOBAHMUE, - TECTUPOBAHMUE,
BEPOSITHOCTEH. 6 621 4 - BBIIIOJTHCHHE sanmta UJ13 13 OIK-1.1
VYcnoBHas  BEpPOSATHOCTb. WHIUBHU Ty aTbHOT "CaydaliHble '
[TomHas BEpOSATHOCTb. 0 JIOMAIIIHETO coObITH"
dopmyna beprynm, 3amaaus UJ[3 13

npubmmkenus Ilyaccona,
Jlamnaca.

"CnyyaliHble
coObITUS"




9.3 CiryuaiiHble
BEJTMYNHEL.

JluckpeTHbIe u - U3y4eHHe
HenpepeiBHBIE CB. Psn TEOPETUYECKOT O
pacnpenenenus, GyHKIpsI Mmarepuara,
pacnpenencHus, - BBIIIOJHEHHE - 3anmrta U3 14
IJIOTHOCTh 6 6/21 4 WHIUBUTyaTbHOT "CaydaliHbie OIIK-1.1
pacnpenaeneHus. 0 JIOMAaIIHET O BEJINYHHBI"
MaremMaruueckoe 3amanus UJ[3 14"
OXXKHJAHHE,  JTUCIIEPCHS, CrnyuaiiHbie
HadaJIbHbBIS u BEIMYHUHBI"
HEHTpPATbHBIE MOMEHTHI.
W3BecTHbIe
Uroro no pazaeny 14 14/41 | 10
10. DneMeHTbI
MaTeMaTHYeCKOM CTATUCTUKHU
- U3y4eHHe
TEOPETHYECKOT0
Marepuaa,
- BBIIONHGHMC - 3AllTa PaCYeTHO-
10.1 I'enepanbHast pacuerHo- 1"1;)?(1}))“; ?,?I(OH paGoTI
COBOKYITHOCTh U BBIOOpKA. rpaduyeckoi 6 g PBITIHAA
CTaTuCcTUYECKHUE OIEHKH paboter PI'P 1 00paboTKa
napaMeTpoB 4 421 2 "TlepBuuHas PE3YJIbTATOB OIIK-1.1
JKCIIEPUMEHTA.
pacrnpe/ieneHus. o0OpaboTka YncrtoBhIe
Toueunrie u pe3yabTaTOB
WHTEPBAIBHBIC OI[CHKH JKCIIEPUMEHTA. XapaKTEPICTHIN
YicI10BLIE FeHepaJII)HBI?'(
XapaKTEPUCTUKH flapameTpos
reHepabHbIX
napamerpoB"
10.2 JloBepuTeNbHBIC
HWHTEPBAJIbI JUTST
apaMeTpoB HOPMAJIbHOrO - U3y4eHHe
pacnpenenenus. I[lonsrtue TEOPETHYECKOT0 - samurra PTP 2
0 KpHUTEpHsX IPOBEPKU Marepuaa, "Tposepka
CTAaTUCTUYECKUX THIIOTE3. 4 421 2 - BBITIOJTHEHHE OIlK-1.1
Kputnueckas 0071aCTh, PI'P 2 "TIpoBepka CTaT“CTquc,,KHx
YPOBEHbB 3HAYHUMOCTH, CTaTHCTHYCCKUX ramnoTes
MOIIHOCTh KpPUTEPHSL rumores"”
Kpurepuii corjacus
[Tupcona
10.3 DyHKITMOHATBHAS - U3y4eHue
3aBHCHMOCTbh U PErpeccHsi. TEOPETHYECKOTO
Kpussie perpeccum. MaTepuaa, - 3ammTa PI'P 3
Br10opouHbIii - BBITIOJTHEHHUE "BrrsicHenue
K03 dumueHT 4 4PN 2 PIP 3 KOPPEIALHOHHOI OIK-1.1
KOPPETIAIHH. "BersicHenue 3aBHCUMOCTH '
Omnpezenenue mapaMeTpoB KOPPETAIHOHHOI H3MEPUMBIX
JTMHEWHON perpeccun 3aBHUCHMOCTH MPU3HAKOB"
METOJIOM HaUMEHBIIMX HU3MEPHUMBIX
KBaJpaToB IpU3HAKOB"
Uroro no pazneny 12 12/61 | 6
11. DneMeHTHI OIepaliOHHOro
HCUYHCIICHUS
W3yuenue
becena mo ocHOBHBIM
111 DNeMEeHTBI TCOPCTHHECKOro TTOHSATHSAM H
OTIEPAIITOHHOTO 4 221 | 0,2 BE?:J?:::ﬁe OTIPENIEIICHUSIM OIIK-1.1
HCUYHCIICHUS OMAIIHEro SamwmTa JoMarHei
3aaHHS paote!
Uroro no pazaeny 4 221 | 0,2
Hroro 3a cemectp 34 34/1411| 20,2 320




Hroro no aucuunianHe

142

142/56
)44

136,7

9K3aMeEH, 3a4eT, 3a4eT
C OIICHKOM




5 O0pa3oBaTre/ibHbIE TEXHOJOTHH

1. TpanuumonHble 00pa3oBaTEIbHBIE TEXHOJIOTHH, OPUCHTHPOBAHHBIC HA OPTaHU3AIHIO
00pa3oBaTeNbHOTO TMpOIecCa H MPEANOJATaAoNIyI0 MPIMYK TPAHCISIIUIO 3HAHUW OT
MpernoaBaTess K OakaaaBpy.

DopMBbI YIEOHBIX 3aHSATHN C UCTTOJIH30BAHUEM TPAIUIIMOHHBIX TEXHOJIOTHA:

Nudopmanmonnass nekmuss — TMOCIEAOBaTENbHOE H3JIOXKEHHWE MaTepuana B
TUCIHUIUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpEIACTBAMU
(MOHOJIOT MpernojaBaTess).

[IpakTHueckoe 3aHATHE, TOCBAIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUHN U HABBIKOB IO
MPEUIOKEHHOMY aJITOPUTMY.

2. Texnonmoruu mpoOIeMHOro 00y4eHHsI — OpraHu3aius 00pa3oBaTENbLHOTO MpoIlecca,
KOTOpas IperoaracT MOCTAaHOBKY IPOOJIEMHBIX BOIIPOCOB, CO3JaHUE YICOHBIX MPOOIEMHBIX
CUTYaIH 17151 CTUMYJIMPOBAHUS aKTHUBHOM MTO3HABATEIBHOM JESITEIbHOCTH OaKanaBpoB.

®opMbl YIEOHBIX 3aHATHN C UCMTOJIH30BAHUEM TEXHOJOTUM TPOOIEMHOTO O0YyYCHUSI:

[IpakTuyeckoe 3ansaTHe B opMe MPaKTUKyMa — OpraHu3alus yueOHOl paboThl, HAIIpaB-
JIEHHAsl Ha pelIeHrue KOMIUJIEKCHOW y4eOHO-TT03HABATEIbHOM 3aa4r, TPEOYIOImEeH OT CTyJIeHTa
MIPUMEHEHU S KaK HAyYHO-T€OPETUUECKUX 3HAHUM, TaK U TPAKTUYECKUX HABBIKOB.

3. HTepakTUBHBIC TEXHOJOTHU — OPTaHHU3aIls 00pa30BaTEeILHOTO MPOoIecca, KOTopas
MperoJiaraeT akTUBHOE U HEJIMHEHHOE B3aMMO/IECTBUE BCEX YUYACTHUKOB, IOCTUKEHUE HA ITOU
OCHOBE JTMYHOCTHO 3HAYMMOT0 JIsl HUX 00pa30BaTeIbHOr0 Pe3yJbTaTa.

@opMbI yUeOHBIX 3aHATUN C MCIOJIB30BAHUEM CIICIIHAIN3UPOBAHHBIX HHTEPAKTHBHBIX
TEXHOJIOTUI:

Jlexumsi «0OpaTHOM CBSI3W» — JICKIIUS—TIPOBOKAIUS (M3JI0KEHNUE MaTepuaia ¢ 3apaHee
3alJIaHUPOBAHHBIMU ~ OIIMOKaMH), JeKuus-Oecelqa, NEKUMSI-AUCKYCCUS, JIEKIUsA-TIpecc-
KoH(pepeHHs.

4. udpopManinoHHO-KOMMYHHKAIMOHHBIE 00pa30BaTeIbHBIC TEXHOIOTHH — OPTraHU3aIUs
00pa30BaTEIHLHOTO MPOIlecca, OCHOBAaHHAS HA MMPUMEHECHHH ITPOTPAMMHBIX CPEJl U TEXHUICCKUX
cpencTB paboThl ¢ HHGOPMALIUEH.

6 YueOHO-MeTOoAHYECKOE 00ecnedeHHe CAMOCTOATEIbHOI padoThI 00yJYaAIOIIUXCHA
[IpencraBneno B npuioxeHuu 1.

7 OueHo4YHbIE CPeACTBA [JIs1 IPOBe/IeHH sl TPOMEKYTOUYHOI aTTecTAllMU
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHO-MeTOAMYECKOE U MH(OPMAIIMOHHOE 00ecnevyeH e I1 CHUTIHHbI (MO1YJIs1)

a) OcHoBHAas1 IMTeEpaTypa:

1. llunaues B. C. Bricmas maremaruka: yueOuuk/ B.C. [llunmaueB. — Mocksa: UHOPA-
M, 2019. — 479 c. — (Bsicmiee obpazoBanue). — WwWw.dx.doi.org/10.12737/5394. - ISBN 978-

5-16-101787-6. - Tekcr: 3JIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/990716.—  Pexum  gocTyma: s aBTOPHS.
IM0JIb30BaTEIICH.

2. Maremaruka: yue6. mocooue / FO.M. Tanunos, JI.H. XKypoenko, I'.A. Hukonosa, H.B.
Hukonoga, C.H. Hypuesa ; mox pen. JI.H. XKyp6enko, I'.A. HukonoBoii. — Mocksa: THOPA-M,
2019. — 496 c. — (Bricmee oopa3oBanue: bakanappuar). - ISBN 978-5-16-102130-9. - Tekcr:
anektponHsbiit. - URL: https://new.znanium.com/catalog/product/989799.

— PesxuM 1ocTyIa: Jiyisl aBTOPH3. MOJIB30BATEIICH.



0) lonoyiHUTEILHAS IUTEPATYPA:

1. Teopust BepoSITHOCTEH U MaTeMaTHUYECKasi CTATUCTHKA: YdyeOHoe mocodue / buprokosa
JI.T., Boopuk I'".1., MaTBeeB B.1., - 2-e u3x. - Mocka: HUL] MHO®PA-M, 2017. - 289 c. (Briciiece
obpazoBanme: bakamaBpuar) ISBN 978-5-16-011793-5. - Tekcrt: osnektponHbii. - URL:
https://new.znanium.com/catalog/product/370899.— Pexum JOCTYIIA: IS aBTOPU3.
MOJIb30BaTEIIEH.

2. MaremaTuKa B mpuMepax 1 3ajadax: yueo. mocodue/ O.M. [errspesa, JI.H. )Kypbenko,
I'.A. Hukonoga, H.B. Hukonosa, C.H. HypueBa. — Mocksa: UHOPA-M, 2019. — 372 c. —
(Bricmiee obOpa3zoBanme: bakanaBpuar). - ISBN 978-5-16-102288-7. — TekcT: 3JIEKTpOHHBINA. —
URL: https://new.znanium.com/catalog/product/989802.— Pexxum pocTyma: mjasi aBTOPH3.
MOJIb30BaTEIEH.

3. anko, I[1L.LE. Beiciias MareMaTnka B yrpaxHeHHsIX 1 3a1auax. (B 2-x gactsax) [Teker] /
I1. E. lauko, A. I'. ITonos, T. 1. KoxxeBuukosa. - M.: Beicmas mikona, 1986-2009. ISBN: 978-5-
488-02201-0. - 6omee 1000 .

4. ®uxtenronbil, .M. OCHOBbI MaTEeMaTHYECKOI0 aHaIM3a: yueOHHK: B 2 yacTsax / .M.
®duxtenromnpil. — 10-e usn., crep. — Caunkr-IletepOypr: Jlaus, [06.1.]. — Yacts 2 —2019. — 464
c.— ISBN 978-5-8114-0191-8. — TekcT: 35eKTpoHHBI# // DICKTPOHHO-OMOIMOTEUHAS CHCTEMA
«JTanpy : [caiit]. — URL.: https://e.lanbook.com/book/115730 (nara o6pamienus: 06.10.2019). —
Pexxum mocTyna: uist aBTOpHU3. MOJIb30BATEIICH.

5. lIunaues B. C. 3amaunuk 110 Beiciieir Maremaruke: yueb. mocooue / B.C. Illumaues. —
10-e u3x., crepeotun. — Mocksa: THOPA-M, 2020. — 304 c. — (Beiciiee obpazoBanue). - ISBN
978-5-16-101831-6. - Tekcr: 3JICKTPOHHBIN. - URL.:
https://new.znanium.com/catalog/product/1042456

B) MeToanuyecKkue yKa3aHus:

ctynenToB | kypca Bcex cnienmnansnocteii. — MI'TY, 2007. — 17 c.

') DJIEKTPOHHBIC PECYPCHI:

1. Akmanosa 3. C. HeonpeneneHHbII HHTETpAN: OT TEOPUU K MPAKTHKE [ DIEKTPOHHBIA
pecypc]: yuebnoe nmocodue / 3. C. Axkmanosa ; MI'TY. - Marautoropck: MI'TY, 2015. — 1
3JIEKTPOH. OTIT. JIICK (CD-ROM). — URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/112
3520/1304.pdf&view=true. — Maxkpoo0nekT. — CBeienus nocTymnHbl Takke Ha CD-ROM.

2. Ananutrueckas reometpus [ nekTponnsiii pecypce]: npaktukym/ T. I'. Kysuna, O. C.
Annpocenko, T. B. Mopo3oga, O. B. [lerposa; MI'TY.—Marnauroropck, 2010. —114 ¢. : ., Tabm.

URL.:
https /Imagtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/1068
918/313.pdf&view=true. - MakpooObEKT.

3. ArucumoB A. JI. Marpunpl. Onpenenutenn. CHCTEMBI JTHHESHHBIX alreOpanvdecKux
ypaBHeHU# [ ek TpoHHbIH pecypc]: yueOHoe mocooue / A. JI. Auucumos, T. A. Bornapenko, I'.
A. Kamenesa ; MI'TY. - Maraurtoropck: MI'TY, 2017. - 1 snexrpos. ont. auck (CD-ROM). -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/113
9107/3361.pdf&view=true. - MakpooOsekT. - ISBN 978-5-9967-1000-3.

4. bonpmapenko T. A. HHTerpanpHoe HCUMCICHHE (YHKIHU OJHOM II€pEeMEHHOM
[Dnexrponusli pecypce] : yuebnoe mocobue/ T. A. bounmapenko ; MI'TVY. - Maraurtoropck: MI'TYV,
2017. - 1 AJIEKTPOH. OIIT. JICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/113
8511/3342.pdf&view=true. - Makpoo0onekT. - ISBN 978-5-59967-1001-0.



5. bynerueBa C. B. MaremaTuka: npeseiasl U HEMPEePhIBHOCTh (DYHKIIMKM OJTHOM TIEPEMEHHOM.
[Mpaktukym [DnekTpoHHbIH pecypc]: yuebnoe mocodbue / C. B. Bbymbruesa; MITY. -
Maruutoropck: MI'TY, 2017. - 1 osnekrpon. ont. guck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/113
8500/3338.pdf&view=true. - MakpooobekT. - ISBN 978-5-59967-1002-7.

6. beikoBa M. B. /luddepeHunanbabie ypaBHEHHA [ DIEKTPOHHBIN pecypc] : yueOHOe
nocobue / M. B. BrikoBa, H. A. KBacosa, H. M. Kumaiikuna. - Marautoropck: MI'TY, 2012. - 1
DJIEKTPOH. OIIT. JICK (CD-ROM). - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/111
9343/1045.pdf&view=true. - MakpooObEeKT.

7. M3ocosa JI. A. OcHOBBI MaTeMaTUYECKOT0 aHaIK3a [ JIEKTPOHHBIN pecypc] : yueOHoe
nocobue. Y. 1. Iuddepennuansaoe ncuncienne GyHkun ogaoi nepemennoii / JI. A. U3ocosa,
JI. A. I'paueBa ; MI'TY. - Marautoropck : MI'TY, 2015. - 1 anekrpon. ont. auck (CD-ROM). -
URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/1/112
3913/1400.pdf&view=true. - MakpoOoOBEKT.

8. Kopotenkas B. A. ®yHKIHH HECKOJBKUX TEPEMEHHBIX [DJIEKTPOHHBIN pecypc] :
yuebnoe nocooue / B. A. Koporemnkas, 10. A. U3sekos ; MI'TY. - Marautoropck : MI'TV, 2015.
- 1 3JICKTPOH. OTIT. JTACK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/112
1202/1164.pdf&view=true. - MakpooOBEKT.

9. Teopus BepOsITHOCTEH U MaTeMaTUUYECKasi CTATUCTUKA: DJIEKTPOHHOE yaeOHOe mocobre
U IPAKTUKYM C JabopaTopHEIMH pabotaMu [ DnexkTponHsiii pecypce]/ A. B. U3ocos, JI. A. U30coBa,
JI. A. I'paueBa, E. M. TI'yruna. - MaFHI/ITOFO‘pCK : MI'TVY, 2013. - 1 snextpon. ont. auck (CD-
ROM). URL.:
https://magtu.informsystema. ru/uploader/flIeUpIoad?name 931.pdf&show=dcatalogues/1/1118
948/931.pdf&view=true. - MakpooObEKT.

r) IlporpammHoe o6ecnieuenne u UHTepHET-pecypcehl:

IIporpaMmmHoe ob0ecniedeHne

HanmenoBanue .
10 Ne noroopa Cpok neicTBUS JTUIEH3UU
MS Windows 7
Professional(mns  |/1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 |y, 135 1.17.09.2007 Gecepomo
Professional
7Zip ¢B00OOIHO 0eccpoUHO
FAR Manager cBOOOIHO 06eccpodyHo
MS Windows XP
Professional(mns |[1-1227-18 or 08.10.2018 11.10.2021
KJIACCOB)
IIpodeccuonanbHbie 6a3bl JAHHBIX H HH()OPMAIHOHHbIE CTIPABOYHBIE CHCTEMBI
Hassanue xypca Ccrlika
YHuBepcuteTckas UH(pOpMalMOHHAs CHCTEMa I .
POCCISI https://uisrussia.msu.ru
IMEKTPOHHEIE pecypeht OuomoTekn MITY mm. http://magtu.ru:8085/marcweb2/Default.asp
I".1. HocoBa




HudopmannonHas cucrema - EnMHOE OKHO JOCTyIa K

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

IMouckosas cuctema Akagemus Google (Google Scholar) [URL: https://scholar.google.ru/

Hammonansuas HH(POPMAIMOHHO-aHATU THYCCKAs URL:
cuctema — PoccuiicKrii MHJIEKC HAyYHOTO IUTHPOBAHMUS
(PUHIT)

DnexTpoHHas 6aza mepHoarMUecKuX u3manuii East View
Information Services, OO0 «MIBHUC»

9 MaTepHaJ’IBHO-TeXHI/I'{eCKOC odecmeueHue AU CHHUITJIMHBI (MO)IYJ'IH)

https://elibrary.ru/project_risc.asp

https://dlib.eastview.com/

MarepuanbHO-TeXHUUYECKOE 00eCIIeUYeHNE TUCIIMTUTHHBI BKITIOUACT:

MarepuaibHO-TEXHHYEeCKOe 00ecIeueHN e JUCITUTUTUHBI BKIIIOYALT:

YyeOHbIC ayAUTOPUU JJIsi TPOBEICHHS 3aHATHH JEKIIMOHHOTO THma: llepcoHanbHbIN
KoMIproTep (mau HOyTOYK) ¢ makerom MS Office, ¢ Beixogom B MHTEpPHET M C JOCTYIIOM B
AJEKTPOHHYIO  HMH(POPMAIMOHHO-O00pa30BaTEIbHYI  Cpemy YHUBEPCHUTETA. Hocka,
MYJIbTUMEIUUHBIA TTPOCKTOP, AKpaH. MylIbTUMEIUUHBIC MPE3ECHTAIMU K JICKIIHUSIM, Y4eOHO-
HaIJISIHBIE ITOCOOUS

VYyeOHBICE ayauTOpUM MJIA TPOBEACHUS JIa0OPATOPHBIX (MPAKTUYECKUX) 3aHATHM,
IPYIIIOBBIX W HMHJAMBUAYaJbHBIX KOHCYJIBTAIlMH, TEKYIIEro KOHTPOJIS M IPOMEKYTOYHOU
arrectaruu: Ilepconansueie komnbsroTepsl ¢ makerom MS Office, ¢ Beixomom B MHTEpHET 1 €
JOCTYTIOM B 3JICKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeIbHYIO cpely yHHBepcuTeTa. Komrieke
71a00pPaTOPHBIX (MMPAKTHYECKHUX ) pabOT, TECTOBBIX 3aJaHUM JIS TPOBEIACHHS ITPOMEKYTOUYHOTO U
pyOEIKHOTO KOHTPOJISL.

[Tomemenuss I8 caMOCTOSTENbHOW paboThl  oOyuwaromuxcs:  IlepcoHanbHbIe
koMmbioTephl ¢ maketoM MS Office, ¢ Beixomom B MHTEpHET M ¢ JOCTYIIOM B 3JIEKTPOHHYIO
WH(POPMAITMOHHO-00pa30BaTEIbHYIO Cpe/ly YHUBEPCHUTETA.

[Momemenne uIsi XpaHeHWS ©W  MPOPUIAKTUYECKOTO OOCITYyXKHBaHUS y4eOHOTO
obopynoBanus: CTeNaxu I XpaHeHUs y4eOHO-HATIISITHBIX TOCOOUH U y4eOHO-METOANYECKON
JOKYMCHTAITUH.



[punoxenue 1
Y4eOHOo-MeTOANYECKOE 00ecTIeYeHHe CAaMOCTOSITeIbHOM padoThl 00y4YaroIuXxcst

[lo mucnummae «MarteMartnka» MpeayCMOTpEHA ayJauTOpHas M BHEAyJIUTOpHas
camocTosTeNbHast paboTa 00yJaromuXxcs.

AynuTopHas caMOCTOsTeNIbHas paboTa CTYAEHTOB MPEANoJiaraeT peleHne KOHTP OJIbHBIX
3aJad  Ha NpPaKTHUECKUX 3aHATHAX. CaMmocTosATeNnbHas JOMAallHAsA paboTa CTYAECHTOB
IIPEAIIOIIAracT BBIIIOJHEHNE HHIMBUIYaIbHBIX TOMAIHUX 3aJaHUi 1 TectupoBanue. Hammpumep,
npeuiokeHo 14 MuauBuiyanbHBIX TOMAIIHUX 33aaHUs, BE ay TUTOPHBIE KOHTPOJIbHbBIE padoThI,
TpU pacdyeTHO-rpaduueckue paboThl, MHOIOUHCICHHbIE TECTHI

Nugusuayansaoe nomamiaee 3aganue U3 Ne 1 «JIuneiinas anreOpa: MaTpHUIIbl, ONPEICITHTEIH,
METO/Ibl PEIICHHS CUCTEM JIMHEMHBIX YPABHEHUI»

AKP 1 «MccnenoBanmue cucTeM JTMHEHHBIX ypaBHEHUM
N3 Ne 2 «BektopHas anredpa. AHaATUTHYECKAst FeOMETPUS»
N3 Ne 3 «BBenenune B MaTeMaTHUECKUM aHAIN3: TIpe e QyHKITUN, HEITPEPHIBHOCTDY
AKP 2 «/luddepenmanbuoe ncuuciaeHne GyHKIIMHA OTHOW TEPEeMEHHOI
N3 Ne 4 «OnipenieieHHbIN MHTETPall U €ro MPUI0KEHUSD

NA3 Ne 5 «Auddepennuanbnoe W MHTETpaIbHOE HCYHCICHHE (QYHKIIUU HECKOIBKUX
HIEPEMEHHBIX)»

N3 Ne 6 «O0bIKHOBEHHBIE U hepeHIInaTbHbIC yPAaBHEHHS IEPBOTO IMOPSIKA»

N3 Ne7 «JIHJ BpICHIMX TIOPSAKOB C TOCTOSHHBIMH K03 duimentamu. CuCTeMbI
mQepeHInaNbHBIX yPaBHEHHID

W3 Ne 8 «Psaapn»

N3 Ne 9 «KoMruiekcHbIE 9uciay

N3 Ne 10 «DnemeHTapHble GYHKIIUN KOMITIEKCHOTO IIEPEMEHHOT0»
N3 Ne 11 « IuddepennupoBanre u naTerpupoBanue OKID»

M3 Ne 12 «Psiipl B KOMITIEKCHOM MIIIOCKOCTH

N3 Ne 13 «Cyuaiinble COOBITHS

N3 Ne 14 «CyyaiiHble BETMUUHBD

Pacuerno-rpaduueckas padora PI'P Ne 1 «"IlepBuunas 06paboTKa pe3yabTaTOB IKCIIEPUMEHTA.
UYucrioBble XapaKTepUCTUKH F'eHEPATIbHBIX TapaMeTpoB”

PI'P Ne 2 "IIpoBepka CTaTUCTUYECKUX rUIIOTE3"

PI'P Ne 3 "BplsicHeHHE KOPPENSALHOHHOM 3aBUCUMOCTH U3MEPUMBIX TPU3HAKOB"

IIpumepHbIe BApHAHTHI YKA3aAHHBIX padoT
JInHeiinas aaredpa
1. Peummts matpuuHoe ypaBHeHue X+3(A-B)=4C, rue
1 3 3 8 8 6
, B= , C= :
-2 -4 -7 5 -3 9



-1 56 7 2 3 -1 4)(2
2. Bomoauwuts gevicteus | 3 4 2 1| 3 +5 2 3|13}
0 7 8 2 1 1 -2 3)(4
1 2 3
3. Bsruucnuts onpepenurens 2 0 4
5 6 7
1 1 2
4. Haiitn o6patHyto Matpuy A, ecim A=2 -1 2].
4 1 4

5. PenmmTh cHcTeMBbl JMHEWHBIX anreOpamueckwx ypaBHeHUU 1o (opmynam Kpamepa,
MaTpUYHBIM METOJIOM, MeToJIoM ["aycca:

3X; +4X, +2X; =3 X, + X, —X; =36
A) 2%, —X, =3X; =-3 B) 1% —X, +X; =13.
X, +5X, +X; =2 2%, + X, + X, =7

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

7. PemmTh cucTeMy OTHOPOJHBIX YpaBHEHUMN
2X, + X, + X, =0
SX; =X, =X3 =0
X; —3X, —3X; =0

BexTopHuas anreopa

JanbI KOOpAUHATHI BEpIINH U paMUIbI AAAA,
A(336), A (2,21), A(-10;1), A,(—4;6;-3). Haiiru:

1) nmuny pedpa AA, ;

2) yron Mexay peopamu AA, u AA,;

3) yron mexay peobpom AA, urpaHbo AAA;;

4) momanb rpaHu AAA;;

5) 00beM MUPAMU/IBL.

AnasmmTn4yeckasi reomerpusi. Kpussbie 2-ro nopsinka

1. B tpeyronpHuke ¢ BepmmHamu A(2,1), B(5,3), C(-6,5) HaliTu 1yinHY OMCCEKTPUCHI yTriia



o

N o

10.

11.

A, ecnM W3BECTHO, YTO OHMCCEKTpHCAa JETUT IPOTHUBOJICKAILYIO CTOPOHY Ha 4YacTH,
PONOPIIMOHATBHBIC JITHHAM TPUIICKAIINX CTOPOH.
B kakoii Touke npsimasi, nmpoxosimas uepe3 Touku A(3,-2) u B(-1,2), nepecekaer ock Oy.
Haiitu paccrosiaue mexay npsMbiMu 4x-3y-7=0 u 4x-3y+3=0.
Hanucars kaHOHMYECKHE M NapaMeTpUUECKUEe YpaBHEHUS MPSMOM, Mpoxosieil yepes
touku M(2,1,-1) u K(3,3,-1).
[IpoBectu mpsimyto uepes Touky A(2,0,-1) neprnenaukyaspHo miockoctu 3x+4y-z+4=0.
[IpoBectr mtockocTh yepe3 Touky A(2,0,-1) mapamnenbHo miockocTu 3x+4y-z+4=0.
[IposecTu miockocts uepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).
Jloka3aTk, 4TO NPSMBIC B3aUMHO MTE€PIIECHINKYIISIPHBL:

X y-2 2 3X+y-5z2+1=0,
1~ -2 3 " )2x+3y-8z+3=0.

I[OKa3aTB, 4TO IPSAMBIC ITAPpAJIJICIIbHBI:
X+2 y-1 z X+y-z=0
—_— =— U

1

3 -2 X—y-52-8=0"

Haiitu yron mexay npsmoii, npoxosimeit yepesz Touky A(-1,0,-5) u touxy B(1,2,0), u
MIJIOCKOCTHIO X-3y+2Z+5=0.
OnpenenuTs TUN U MMOCTPOUTH JIMHUIO:
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

BBeaenue B MaTeMaTHYeCKHH aHAJIN3

1.

Hatitu nmpenenbr pyHKIIHA:
2x°+x%+5

n x*—3x-2 - AX+1-2

lim li lim——
x>» 3x%—x+1 ' x>1 x2 _x-2 ' 3 \x—2-1"
1-cos4x
im—-:
x—0 2x.tgx

X 1
lim x-(Vx® +1-x) : Iim(zx_lj ; lim(1—4x) 3 '

X—>+00 x—o\ 2X +1 x—0

lim In(1+ 2x) |

x—0 83X -1

HccnengoBats Ha HCTIPCPLIBHOCTD, HaWTH TOYKH pa3pbiBa, CACIIATb YCPTCIK:



) X+4, x<-1,

a)y =43, 6) y=4x>+2, -1<x<1,
2X, Xx=>1.

JAuddepennunaibHoe ucHHCICHUE (DYHKIMU OHOI ITepeMEeHHOoi
1. HaiiTu npousBoHbIC PYHKITHIA:

y=e*% +x-sin?3x ; y=1/2le+3ag5 : y = (4x+5)
X

y? —x®+10yx =0,

2. Haittu muddepennman pynkmnuu:

y =Intg g+arcsin4 5X.

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

y=In@-t2).

4. Haiity ypaBHEHHsS KacaTeNbHBIX K mapabome Y =X>—4X+6 B TOYKaxX, OpPAHHATHI
KOTOPBIX PaBHBI 3.
5. Haiitu HaumOojpluee M HAMMEHbINEE 3HAYeHHs (QYHKIUH Y = 2X+6-33/(x+3)* ma
oTpesKe [-4;, -2]
6. HaiiTu nHTEpBAJIBI BO3pACTaHUs, YOBIBAHMS, SKCTPEMYM (YHKIIUH
2x°
x> +3

y:

7. Haiitu acumnroTsl rpaduka GyHKIIUN

X3

x2+1

y:

8. HaiiTi mHTEpBaANBI BBITYKJIOCTH, TOUKH Tepernda rpaduka GpyHKuuu
_y2
y=x-e"

9. IIpoBectu mosHOE HcCaeA0BaHUE PYHKIIMHM U IOCTPOUTH Ipaduk

HNHuTerpanbHoe ucumciaeHue PyHKIMIA: HeolpeaeJeHHbI HHTerp aj

1. Haittu HeonpeieIEHHBIE HHTETPAJIbL:

2
a) jx +5XX_2\/;+2dx, 0) Isin(3x+1)dx, B) _[sin xe“**dx, r)

I 25X—2 i
X +4x+5



3x—4 . .
o) | —————dx, e) | xsin(2x)dx x) | xarcsin xdx, 3)
I Vx* —6x+13 j 'f

I xX3 _+11dx ’

cosx+1
© |

- dx , M) Isin4 2xcos® 2xdx H)
SIN X +COSX — 2

X—3
I/I) J.de,

Icosz xsin* xdx |

JX+2 VX2 -1 e
0) J.A—dx 1) j44dx, p) I —dx.
4x +1 X e +1
OmnpenesieHHBIA HHTETPAJI M €0 NPHJIOKEHHU S
2. Haiitu onipeieiéHHBIC HHTETPAJIBL:
72 e 1 3 e
- dx X+ X
+/sin x cos xdx 6) | — dx x* In xdx
2) ! ’ ) !x(lnx+1) ’ ®) £x4+5 ’ 2 -! ’
) ”J/-" dx ) j x“dx
, e) | — .
A 5 COSX(L+cosx) 5 /(8—x2)3
3. HaiiTi HecoOCTBEHHBIC HHTETPAIIBI:
T dx T dx S dx
— 0) | 7—=. —— .
2 Jl.x2 ) _-[ox2+4x+10 ") _-[cxz—3x+2

4. HaiiTi riomaas 061acTy, 3aaHHo muHmsMK: Y = X° =1,y = 2X+ 2.

5. Haiitu anuHy KpUBOM, 3aJaHHON YpaBHEHUSAMU:

4(2 —C0S2
a) y:Inx,\/§£xg\/E, 6) y:{(COSt C0s2t)

4(2sint —sin 2t) '

6. Haiitu 06b&M Tena, 00pa30BaHHOIO BpalleHuEeM 00IacTu Y = X,y = Jx BOKpyr ocu OX .

7°. HaiiTu KpUBOJIMHEWHBIE MHTErPAIbI 10 KPUBBIM L, 3aJaHHBIM B IEKAPTOBBIX WM MOJISPHBIX

KOOpJAMHATaxX: a) jydl ,Liy= X3, 0<x Sl’ 0)
L

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

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



AuddepeHnuanbHoe MW HMHTErpajbHOe HMCYUCICHHMEe (QYHKUUM HECKOJIbKHUX
nepeMeHHbIX

In(x”y)

1. Haiitu 1 mocTpouTh 0071aCTh ONpeeaeHUs yHKINU Z = .

y—X

y
1+x

2. Haiitu yacTHBIC Tpou3BOAHBIE pyHKIIMK Z = X-arctg S

3. HaiiTi mpousBOHYIO CIIOKHON QYHKIMK Z = X°Y—Yy’X, e X=UCOSV; y=usinv.

o 82 82 o z 2 H
4. HaiiTi Ipou3BOIHBIC = U — HesBHOM QyHKIMU €° —X“ysin xyz =0.
X
5. HaiiTi 5kcTpeMyM (QyHKIINH IBYX MepeMeHHBIX Z = 4(X—Yy)—X* —y?.
6. Haiitu nBoitHOI uHTerpas no obiactu D, orpaHMYeHHON TUHUAMU:

.”(X—Zy)dxdy, D:x=0,y=2x*,x+y=3.
D

4 X
7. VI3MeHUTb NOPAI0K HHTETPUPOBAHHUSL: .[ dx I f(x,y)dy .
2 1/x

! y
8. IlepeiiTu K MONSIPHBIM KOOPIMHATAM U BEIYHCIUTH: J- ydy J dx.
0 1-y1-y?

OO0bikHOBeHHBIE TU (P epeHInATbHbIEe yPABHEHHU S
1. Haiitu oOumii naTerpan uinm obuiee pemenue 1udpdepeHnnaIbHoro ypaBHeHus epBOro
nopsizka (B mpuMepax T), ;1) pemuTh 3aaaqay 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?
ny? Y C Y TYEY g Y g Mgy o,
y(0)=-1 y@) =1 X X

2. Haiitu obmiee perienue qudpepeHuanbHOT0 YpaBHCHUS:

a) y'xInx=y",6) 1+x*)y"+2xy’' =12x>.

y" =2sin® ycosy

y =" y®=1"

4. HaiiTu o6miee pemenue auddepeHnaibHOro ypaBHEHUS (B IpUMEPE 1)  PELIUTh

3aaauy Komm):
a) y!N _ 4y!' + 5y’ = 6X2 —+ 2X —5 , 6) y”, + 2y” - 3y’ = (8X + 6)ex '

3. Haiitu pemenue 3agaumn Komm:

B) Y —4y +4y=e”(cosx+3sin x), r) y"' —64y’ =128 cos8x —64e®



) y"+y=1/sinx
y(z12)=1,y'(x12)=nl2

Panbi
= 1
1. loka3aTb CXOAUMOCTb U HAUTH CyMMY psizia Z 5

~n?in-2

2. HccnenoBaTh Ha CXOAUMOCTD PSIBL:

@sinzn\/_ - = nl(2n +1)! = (3n-2)"
0 S0 S fn 1w SPEUD Sl

0

mn L
~ (3n+1),/In(n+5)

3. UccnenoBath psaasl Ha aOCOMIOTHYIO M YCIOBHYIO CXOAUMOCTD:

2) i&:n\/_ ) i (-1)" . Z( D"@n+1)

“nin(n+1) ~ ~ 4%  3n+2

4. Haiitu cymmy psina Z ) ¢ TouHocThio 10 0.001.

~4"(2n+1)
5. Haiiti 0671aCTh CXOIMMOCTH CTETIEHHOTO psija:

= (=D"2" (x+1)" = 4" (x—3) = (=D (x + 2)"
2 nZ:;‘ 3n+2 2 nZ:;‘ Jan+1 ®) nZ:;‘ n’ '

6. Paznoxuts ¢pynkiuio B psaa Teinopa rmo cTeneHsm X

a) B+e™)?,  6) 7T/(12+x-x)%, B) In(1l—x—20x%).

7. Boraricnuth uHTErpall ¢ TOUHOCTHIO 10 0.001: a) I

0.2
6) _[sin(25x2)dx.
0

\/T

JJIeMeHTbI TAPMOHMYECKOro aHaau3a. Psaabl @ypbe
1. PazokuTh B psig Oypbe QYHKIINIO, IEPHOJANYECKYIO C IEPUOJOM 277 , 3a/IaHHYIO Ha

X+7w,—7<X<0

orpeske [-7,7] dpopmymoii f(X) = { 0<x<m
T, <X<7m



2. PaznoxuTts B psag Oypbe GyHKINIO, TEPUOIUUECKYIO C TIEPUOAOM 4 , 3aIaHHYIO Ha

2,-2<x<
orpeske [-2,2] dopmynoii f(X) = X x<0

3. Pa3noxuts a) B psAl MO0 KOCHHYCaM U 0) B psifl MO0 cUHYcaM (GyHKITHIO, 3aJaHHYIO Ha

X, 0<x<1
orpeske [0,3] dopmymoit f(X) =49 3—X 3

, 1< x
2

IN

9J1eMeHThbI TEOpUHU (l)yHKlII/Iﬁ KOMIIJIEKCHOI'O IEPEMEHHOI'0

o 2 3 =
1. HaiiTu Bce KOMIUIEKCHBIC YMCIIa, YAOBICTBOPSIONIME 3aJaHHBIM YCIOBUSIM Z° —Z° = Z

Haligennple 4nciia 3anucarth B TpI/II‘OHOMeTpI/I‘-IeCKOI\/'I U II0Ka3aTelIbHOM (I)OpMaX.

.

- - 1_I7 - -
2. Bewumcnuts 3Hayenus Gpynkmuii: cosi, In(3+4i),e 2, arcsin i .
3. Haiitu kopuu ypaBHenus SiN Z = 3i 1 ©306pa3UTh UX HAa KOMIIEKCHOM MIOCKOCTH.

. z
4. Haiitn 06pa3 murun | mpu otobpaxkennn W= ——.
zZ—i

Cayuaiinbie cOObITUS
3ananue 1.
OnbIT — U3BIIEYEHUE JETANIN U3 SAIIMKA, B KOTOPOM HAXOATCS U3enus Tpex copToB. CoOBITHS:
A — «u3BJI€YCHA IeTalb TIEPBOTO COpTa»; B — «u3BiedeHa aetans BToporo copray; C —
«H3BJIEUYCHA JICTAJIb TPETHETO COpTay. UTo mpeacTaBisaioT coboit coositus A+ B, A+C, AC,
AB +C?

3ananue 2.

lapnepoOimuiia BeIiata 0IHOBPEMEHHO HOMEPKH YEThIPEM JIUIaM, CIIABIIUM B Tapepod CBOU
nusnel. [locne aToro oHa nmepemnyTana Bce UMb M TOBecuiia ux Hayraja. HaiiTu BeposTHOCTH
CJIeTyFOIIUX COOBITHA:

A-— CKAKAOMY U3 UCTBIPEX JIUIL rapz[epo6m1/1ua BBIJACT €10 CO6CTBCHHYIO HIAITY»
B - «POBHO TPH JIMIIA TOJTYyHYaT CBOU LIIAIIBD?,

C- «POBHO Ba JinLA IMOJy4aT CBOU HIJIAIIBD).

3ananue 3.
BepositHOCTh ONaianus B 1€ Ipu ogHoM BelcTpeiie paBHa 0,001. Halitu BeposiTHOCTH
oA aHus B IIeJIb IByX U 00JIe€ IMyJIb, €CIIM YUCIIO0 BBICTpesioB paBHO 5000.

3aganmue 4.

BeposTHOCTE M3rOTOBICHMSI U3EIIHS, OTBEUAIOLIETO CTaHAAPTY MPU JAHHON TEXHOJIOTUHU PaBHA
0,8. Haiitu BeposiTHOCTB TOT0, 4TO M3 200 M31€n1il cTaHAapTHBIMU Oy1yT: a) poBHO 150, 0) oT
140 o 155, B) He MeHbIe 165.

3aganmue 5.



Tpu aBTOMOOWIISA HaNpaBJIEHbI HA IEPEBO3KY Ipy3a. BeposTHOCTh UCTIPaBHOTO COCTOSHUS
nepsoro u3 Hux pasHa 0,7, Broporo — 0,8, Tperbero — 0,5. HaiiTu BeposSTHOCTB TOTO, UTO
POBHO J1Ba aBTOMOOMJISI IPUTO/IHBI K SKCILITyaTallUH.

CayvaiiHble BeJTHYHHbI
3ananue 1.

He3aBucumble ONBITHI NPOJOIKAIOTCS O IEPBOTO MOJIOKUTEIBHOTO HCXO0A, TOCIE YETO
npekpamarorcs. Halitu psg pacnpenesieHus 4ucia OlbITOB, €CIIU BEPOATHOCTD I1OJI0KUTEIBHOIO
UCXO0/1a TIpU KakioM ombiTe paBHa 0.6 .
3aganue 2

3amaH psig pacnpeAesieHus ciaydailHoi BennunHbl X. HaliTu MmaremaTuyeckoe oKu1aHue,
JMCTIEPCHIO U CpeliHee KBaJpaTuieckoe oTkioHeHue. [loctpouts GyHKIMIO paciipeeneHusl.

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

Jlnst HempephIBHOM cilydallHOM BEJWYMHBI 3a/aHa (QYHKLIHS paclpeleeHHs F(X) .
Tpebyetcst HATH MIOTHOCTH pacHpeeseHus f(X), MaTeMaTU4YECKOE OKUAAHUE, NUCIIEPCUIO,

cpeaHee KBaJApaTHYECKOE OTKIOHEHHWE. BBIMUCINTE BEpPOSTHOCTH TOrO, 4YTO OTKJIOHEHHE
CIIyJailHOW BENWYUHBI OT €€ MaTeMaTHYeCKOro OXUJaHus Oyler He Oolee CpeaHero
KBaJipaTryeckoro oTkyoHeHus. [Toctpouts rpadux GyHKINA.

0 ., x<0
F(x) = 1-(1—(:052x) , 0<x<Z
2 2

1 , T

X> =

2

3ananme 4.

JIns HenpepbplBHON CIIy4alHOM BEJIMYMHBI 3a/laHa IJIOTHOCTb pacHpeiesICHUs f(X) .
Tpebyertcs HaiiTu napameTp a, QyHKLHIO pacipeaesieHus F(X), MaTE€MaTHYECKOe 0XKUAAHUE,
JUCIIEPCUIO, CPEAHEKBAIPATUYECKOE OTKJIIOHEHHUE.

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

CiyyaitHoe OTKJIOHEHHE pa3Mepa JIeTajll OT HOMUHANA PACIpeesieHO 0 HOPMaJIbHOMY
3aKOHy ¢ mapaMerpaMu @ U O . CTaHJapTHBIMU SBJSIFOTCS T€ JETaNH, A5 KOTOPBIX OTKJIIOHEHUS
OT HOMMHAJIa JIeXKaT B UHTEpBae (a —a,a+ a) . 3anucatb GOpMyITy IUIOTHOCTH PacIpeieeHus
U TIOCTPOUTH I'PaUK IJIOTHOCTH PACIIPEEIECHHUS.

CkonbKO HE0OXO0MMO U3TOTOBUTH JETaleil, YTOOBI ¢ BEPOATHOCTBIO HE MeHee [ cpeau

HUX ObLIa XOTs OBl OJTHA CTaHIapTHas?
a=0;, 0=0.05 «=0.06; p=0.97

3aganmne 6.
CpenHee 4rcIio BBI30BOB, MOCTYIMAONIMX HA CTAHIIMIO CKOPOM MTOMOIIH 32 OJIMH Yac, paBHO 9.
Haiitu BeposiTHOCTB TOTO, 4TO 32 20 MUHYT IOCTYIIUT a) TPU BbI30Ba; 0) HE O0Jiee TBYX BHI30BOB.



Cucremsl C1y4ailHbIX BeJIMYNH

3aganmne 6.
3aKkOH pachpenesieHus] CUCTEMbl JUCKPETHBIX CIyYalHBIX BEJTUYUH (X,Y) 3a71ad

Tabinued. Haiiti KO3(QHUIMCHT KOPPENsAMH I, W BEPOSTHOCTH IONAJaHUs CIlyYalHON

semmanubl (X,Y) B obmacts D .

X
y 0 2 4 6
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}
3anganme 7.

3a/iaHa IUIOTHOCTh pacpeieIeHUs] CUCTEMbI IBYX CIy4YailHbIX BEJIMUUH f (X, y) .
Haiitu koapdunment A, koahduuueHT Koppesiuu My -

F(x,y)= A-(x+y)-e™ 6 0021. D 0<x<o
)= 0 sne0on. D  0<y<o

3aganmue 8.

CyTtouHas MOTPEOHOCTH 3JIEKTPOIHEPTHH B HACEICHHOM IYHKTE SBISACTCS CIydYaiHOMN
BEITMYMHON, MaTeMaTH4IeCcKoe oXkuaanne kotopoi pasao 3000 xBm /u , a qucnepcus pasHa 2500.
OLICHUTh BEPOSATHOCTH TOTO, YTO B OMKaiIme CYTKH pPacxoi 3JICKTPOIHEPTHH B 3TOM
HaceneHHoM nmyHkTe Oyaer ¢ 2500 mo 3500 xBm /u .

3ananme 9.
Hano: X,Y — cayvaiiabie Benmuunubl, Y =3X +2, M(X) =2, D(X) =4.
Haiitu: M(Y), D(Y), k
3ananme 10.

CrnyuvaitHas BenuumHa X  MMEET HOPMAJIbHOE paclpelieieHUe ¢ HEU3BECTHHIM
MaTeMaTU4eCKUM OKUJaHHEM d U HEM3BECTHOM qucnepcueil o, . ITo BeiOOpKe (Xl, ) SU Xn)

_ 1o y
obbeMa N BBIYKMCICHO BHIOOPOYHOE cpeaHee X :—-in . OnpenenuTs JOBEPUTEIBHBIN
n =

SLINE

I/IHTepBaJ'I JI1  HCEU3BCCTHOI'O HapaMeTpa pacnpeﬂeneHI/IH a . OTBC"IaIOH_[I/Iﬁ 3aZ[aHHOﬁ
I[OBCpHTeJ’IBHOIZ BepOHTHOCTI/I a.
X =110; n=90; ¢?=100; o =0.92.

PI'P1 — PT'P 3. MaremaTn4yeckasi CTATUCTHKA
JlaHbl BHIOOPOYHBIE COBOKYITHOCTH /ISl IBYX CIIyYaHHBIX BEIMYUH (M3MEPSAEMBIX IPU3HAKOB) X

uY

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 54.0 345 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 54.1
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 54.1
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
274 59.2 18.9 49.0 30.7 62.0 26.1 56.3 241 51.8
20.6 51.0 19.7 50.2 31.2 61.9 25.5 53.8 23.1 50.0

1. Ilposectu rpynnupoBaHHE JaHHBIX. [lOCTPOMTH  KOppENSLUOHHOE I0JIe

KOppesMOoHHYI0 Tabmuny. [locTpouTs aMnupuueckue pacripeesieHus COCTABISIONINX
X u Y . Haiftu aGCconOTHBIE M OTHOCUTENbHbIE YaCTOThl U HAKOIJIEHHBIE YaCTOTHL.
HauepTuTh NOJUTOH U TUCTOTPAMMY YaCTOT M HAKOTUIEHHBIX YaCTOT.

2. HaiiTu BBIOOpOUYHBIE W HCIPABICHHBIC OIEHKH MapaMeTPOB pacmpeneicHus (cpeaHee,
TMCIIEPCHs], CpeIHEee KBaIpaTHUYHOE OTKIIOHEHUE, ACUMMETPHUSI, HKCIIECC, MO/Ia, MEJaHa,
K02 UITUEHT BapHAaLIUHN).

3. IIpoBecTn cTaTHCTHUECKYIO MPOBEPKY CTATUCTUYECKON THUMOTE3bl O HOPMaJIbHOM
pacmpeseeHud U3MEepseMOro MNpU3HaKa MO CIEAYIOIIUM KPUTEPUSM: a) CPEAHEMY
KBaJ[paTHYHOMY OTKJIOHEHHIO, ©) pa3maxy BapbUpPOBaHUs, B) I[OKa3aTEJsIM
WCIPABJIECHHBIX aCHMMETPMH M OKcliecca, I) KpuTepuio Ilupcona 2 (ypoBeHb
3HaYUMOCTHU NpHUHATH paBHBIM 0.05). B cinyyae nmpuHATHS TMIOTE3bl O HOPMAJIbHOCTH
pacmpeneseHuss HallTH J0BEPUTENbHbIE HHTEPBAJIBI 111 MATEMaTHYECKOT0 OKUIaHUS U
CpEIHEro KBaJpaTU4YHOIO OTKJIOHEHMs IIpU YpoBHE HajéxHocTH 0.95.

4. Haiitu w 3amucath B KOPPEJSIIUOHHYIO TaOJWIy YCJIOBHBIE cpemHue. Ha
KOPPEJSILIUOHHOM  II0JI€  IIOCTPOMTHb JIMHHUM  perpeccun. Haltu  ucnpasiieHHBIN
KOPPEJSIUOHHBIE MOMEHT U KoddduuueHnt xoppenauuu. IlpoBeputh rUNOTE3Y O
HE3aBUCUMOCTHU Ipu3HakoB X # Y (ypoBeHb 3HauMMOCTH IpHUHATH paBHbIM (.05).
Paccunrats xo3ppunmentsr aunelinoi perpeccun (X Ha Y umum Y Ha X).IIpoBeputh
3HaYUMOCTb YpaBHEHUS perpeccun. HailTu 1oBepuTenbHbIe HHTEPBAIBI 11 KO3 (huineHToB
KOPPEJISINY U TMHEHHOU perpeccuu (mpu ypoBHe Han&xHOCTH 0.95).






7 OueHoYHbIE cpeACcTBA AJs NPOBeAeHUs POMeKYTOUHOM aTTecTalun

a) Ilnanupyembie pe3yibTaThl 00y4eHH s M OLICHOYHbIE CPE/ICTBA /ISl IPOBEAeHN I IPOMEKYTOYHOM aTTeCTalluu:

Kon NHpukatop 1oCTHXEHUS OlLieHOYHBIE CpE/ICTBA
WHJIMKATOpa KOMIIETEHIIUHU
OIIK-1: CrocobeH HMCIOJIb30BaTh IOJOXKCHHS, 3aKOHBI M METOJBI €CTECTBCHHBIX HAyK W MATEMATHKU I PEIICHUs 3a/ad WHKCHEPHOU
JIeSITeJIbHOCTH
Ilepeuenv npumepHbIX KOHMPOIbHBIX 60NPOCOE K IKIAMEHY
OIlK-1.1 [TpumensieT pu3HUeCKUe 3aKOHBI U 1 cemecmp

MaTeMaTUYECKUE METOIbI JIITs
pelIeHHs 3a/1a4 TEOPETUUECKOT0 U
MPUKJIATHOTO XapaKTepa

1. [aiiTe onpenesneHne NOHIATUIM MaTpuUlla, ONpeAeTuTelb MaTPUIbl, OOpaTHAsl MaTpUIIa,

MaTpUYHOE ypaBHEHHE

OnummTe crocoObl BEIMUCISHUS OIPEAeTnTeNs, MOosICHUTE TeopeMy Jlamaca

HccnenyiiTe cucteMy TMHEHHBIX alreOpandeckux ypaBHEHUH

JlaliTe onpeienieHre NOHATHAM BEKTOP, KOJUNIMHEAPHOCTh, KOMIIJIAHAPHOCTH BEKTOPOB

Onunmmre TreoMeTpUuyYecKUd M (QU3NYECKUM CMBICT CKaJIIpHOrO, BEKTOPHOTO H

CMEUIAHHOIO IPOU3BECHUS BEKTOPOB

JlaiiTe onpenieneHre NOHATHAM NpsAMasi, IJI0CKOCTb, TOBEPXHOCTh, YpaBHEHUE JTUHUU

Haiite onpenenenue MOHATUS TUHEHHBIN onepaTop, Npeodpa3oBaHKe IIOCKOCTH

8. MlaiiTe ompeznelieHWe MTOHATUAM  Tpeaen (GyHKIUW, Tpou3BoAHas, auddepeHiman,
HEOIIpeIeICHHBI, OIpeieIeHHbIN HHTeTpai, M QepeHIInalIbH0e YpaBHEHNE, YUCIOBON
psn, GyHKIIMOHAIBHBIN Ps. ..

9. Tepeuncnure npaBuia guddepeHITnpoBaHUs QYHKITUH.

10. B yem cocTouT reoMeTpuuecKui, GU3NIeCcKuil, JKOHOMHUIECKUIN CMBICI MPOU3BOAHON U
muddepernuana GyHkuu

11. TlponemMoHCTpHUpYHTE CBOHCTBA ONPEAEIEHHOTO HHTErpaa

12. OnummTe MeTo Il peteHus TuddepeHInaTbHbIX YPaBHEHUH ITEPBOTO MOPSIIKA

arwnN

~No

Ilpumepnsvie npakmuyeckue 3a0aHus K IK3AMEHY .

3ananue 1. CocTaBsre aIrOpUTM PEIICHHUS ..... 3a]a4H.

3amava 2. CocTaBbTe IO YCIOBHIO 33/1a4M CUCTEMY JIMHEMHBIX YPAaBHEHUH U PEIINUTE €€
MaTPUYHBIM CITIOCOOOM.




3ananue 3. Beraucnaute npenen no npasuity Jlonurans le_rg arc3|r;(2>;—4)_
X2 —
3aganue 3. Chopmynupyiite HEOOXOIUMOE yCIOBUE SKCTpEMyMa QYHKIIUU  OJTHON
IIEPEMEHHOM.
3agaua 4. KakoB reoMeTpu4ecKHii CMBICT OIPEeIEHHOTO HHTErpaia OT JaHHOU (PyHKIIUU B
JaHHOM MHTEpBAJIe B IEKapPTOBOM CUCTEME KOOPIUHAT
2 cemecmp
1. [aiite ompeneneHue MOHATHI «(PYHKIUS HECKOIbKHX MEPEMEHHBIX», IBOHHOI
MHTErpal.
2. CdopmynupyiiTe HE0OXOIUMOE M JOCTATOYHBIE YCJIOBHS TOYKH CYIIECTBOBAaHUS
sKCTpemMyMa QYHKITUU JBYX MEPEMEHHBIX.
3. IlpuBeaute mnpuUMepbl HUCHONB30BaHUS (YHKIMU HECKOIbKHX TIEPEMEHHBIX B
OKpPYAIOILIeM Hac MUpe
Kak cBecTH BbIUMCIIEHHE KPATHBIX UHTETPAJIOB K ONPEACIEHHOMY
5. ChopmynupylTe TEOMETPHUYCCKUA U (PU3HMYECKUH CMBICT JBOWHOTO, TPOWHOTO
MHTEIrpajoB
6. /[laiite onpeneneHue nuddepeHnaaTbHOr0 ypaBHEHUs, OOBIKHOBEHHOTO ypaBHEHUS,
obmero pemenus Y
[lepeunciure ocHOBHBIE TUMBL Y | mopsiaka U anropuTMbl KX PELICHUS
8. IlpuBeguTe mnpuUMepbl KIIOUYEBBIX 3a1a4, IO KOTOophiM cTpositcs JY  kak
MaTeMaTU4eCKue MOJEIIN
9. HazoBute crmocoOb! pemeHusi CUCTeM TUHEHHBIX Y
Ilepeuens npumepHbviX KOHMPOILHBIX 60NPOCOE K 3AUemy:
3 cemecmp
Uucnossle psiyibl. CxoauMocTh v cymMma psijia. CBoMCTBa PsiIOB.
2. Psan reomerpudeckoii mporpeccuu. Heo0xoaumpiit mpu3HaK CXOJMMOCTH YHCIOBOTO
psna. 'apMoHnUecKui psa.
3. JlocTaTouHble MPU3HAKUA CXOJUMOCTH 3HAKOIOJIOXHUTEIbHBIX pPsAoB. [Ipu3Haku
cpaBuenus. [Ipusnak Jlanamoepa.
4. JlocTaTo4HbIe MPU3HAKUA CXOAUMOCTH 3HAKOMOJIOKUTEIBHBIX PSAA0B. PaaukanbHbII
npuzHak Komm. Materpansubiii npusnak Komu.
5. 3nHakouepenyroumecs U 3HaKonepeMeHHble psabl. [lpusnak JleiiOHumna. AGconoTHas
U YCJIOBHAsI CXOJIMMOCTb psijia.
6. ®yakimoHaneHbIC psiapl. O6macTh cxogumocth. CteneHHbIe psbl. Teopema AGels.
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10.

11.

12.

13.

14.

15.

16.

17.
18.
19.

20

Pamuyc cxomumocTu. CBOMCTBA CTENIEHHBIX PSIOB.
Psapr Telinopa u Maknopena. Pasnoxxenne pyHKINN B CTENIEHHBIE PSIIBL.
[IpumeHeHue CTENeHHBIX PSIIOB B MPUOINKEHHBIX BHIYUCICHUSX.
Tpuronomerpuueckue psapl. OnpeneneHue Ko3(pUIUEHTOB TPUTOHOMETPUYECKOTO
psna. YcioBue pa3nokuMocTu GyHKIUN B psag Dypobe.
KpuBble BTOpOro moOpsijaKa: OKPYKHOCTb, JJUIMIC, TumepOoia, mapaboma, ux
reOMEeTPUYECKUE CBOMCTBA U yPAaBHEHUS.
Psngpr @ypbe isi YeTHBIX M HEYETHBIX (QYHKIHA. Psgpr @ypbe mis GyHKIMH
IPOU3BOJILHOTO nepuoaa. Paznoxenue B psag Oypbe HenepuoandecKux QyHKIUH.
IlonsiTne KOMIUIEKCHOTO 4Hciia. MHOXECTBO KOMIUIEKCHBIX 4Hcel. Moayinbs Hu
apryMEHT KOMIUIEKCHOIO YU CIIa.
@opMBI NPEACTABICHUS KOMIUIEKCHOrO 4Mcia. JIeHCTBHS HaJX KOMIUIEKCHBIMU
YU CIIAMU.

[TonsTHE PYHKIIMM KOMIUIEKCHOTO IEPEMEHHOTO.

OneMmeHTapHble (DYHKIHMHM KOMILJIEKCHOTO apryMEeHTa: JHMHEWHas, paldoHaJbHas,
IIOKa3aTelIbHas, jorapupmudeckas, CTEIEHHad, TPUTOHOMETPUUYECKHUE,
rurnepoonyecKue, 00paTHbIe TPUTOHOMETPUIECKHE.

HuddepenunpoBanue byHKIIH KOMIIJIEKCHOTO apryMeHTa. Ilonsitne

middepenuupyemMoctd  GyHKkuuu. AHanuTuyeckue (QyHKUMHM. [apmMoHHuYecKHe
¢byukun. BoccranoBnenue GyHKIUY [0 €€ YaCTH.
WNuTterpupoBanue (yHKIUU KOMIUIEKCHOIO apryMeHTa.
Psaapl Ha KOMIIJIEKCHOM INIOCKOCTH.
Psn Jlopana.
. Beruetsl.
4 cemecmp
1. DnemeHThl KOMOMHATOPUKHU: IEPECTAHOBKU, PA3MELICHMS, COUETaHUSI.
OCHOBHBIC TIOHSATHS TEOPUHU BEPOSTHOCTEH: HCHIBITAHHE, COOBITHE, BEPOSITHOCTD
COOBITHSI.
JeiicTBus HaJ cOOBITUAMU. AnreOpa COOBITHIA.
TeopeMbl CI0KEHUS U YMHOKEHU S BEPOATHOCTEM.
®opmyia noaHou BepositHocTu. Popmyiia beieca.
[TocnenoBaTebHOCTh HE3ABUCUMBIX UCTIbITaHUI. Popmyiia bepHysu.
CiyyaiiHble BEIMUMHBI, UX BUJBL.
Psin pacnipenenenust.
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9. ®yHKIUSA pacrpeneseHus, ee CBOUCTRA.

10. IInoTHOCTH pacnpeeseHusl, CBONCTBA.

11. YucnoBble XapakTEPUCTHKU CIyYalHBIX BEIMYMH: MaTEMaTUYECKOE OKUJIaHHeE,
TUCIIEPCHUS], CPEHEE KBAIPATUUECKOE OTKJIOHEHUE.

12. HopmambHBIiA 3aKOH pacipeaesIeHHs CTy4YalHONW BETMYHHBI.

13. Cuctembl cmy4yaifHBIX BeJTHUMH. 3aKOH pacripeenenus. YncnoBble XapaKTepUCTUKH
CHCTEMBI CITy4allHbIX BEJIMUUH. 3aBUCUMOCTb CIIyYaiHbIX BEJIMYMH.

14. 3akoH 0ONBIIMX YUCEI

15. Ilpeamer mMateMaTudyeckol cTaTUCTUKU. ['eHepanbHas COBOKYIHOCTh U BBIOOpKA.
Bapuanuonnsiii  psag. Iloauron. ['mcrorpamma. Ownupuueckas QyHKIUS
pacnpeneiacHusl.

16. CratucTHuecKkue OIeHKH MapaMeTPOB PacIpeIeICHHs TeHEePaTbHOW COBOKYITHOCTH.

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

18. KoppensiuoHHbIi aHaIn3. DMIUPHIECKUN KO3 D PUITUESHT KOPPETAINH.

19. HaxoxeHune ypaBHEHUS TUHEIHON PErpecC METOJOM HAUMEHBIINX KBaJPaTOB.

OIIK-1.2

Hcnionb3yeT 3HaHUs PUBUKU U
MaTeMaTUKU IPU PELICHUU
MPaKTUYSCKHUX 3a/1a4

Ilpakmuueckue 3a0anus

3aganue 1. Cucremarusupyiite 1 0000IIUTE BCE KIHOUEBbIE TOHATUS U IPUEMBI pEIICHUs
TUINOBBIX 3a1a4 1o TeMme «I[IpousBogHas» u «IIpumenenne npon3BoAHON NPy UCCIIETOBAHUN
bynkuit». Pesynaprat opopmurte B BUe TaOIUIBL

3amaua 2. /[ns pemeHus 3a1a4u CACNANTE CXEMAaTUUYECKUN YEPTEXK U MTOITYUUTE
(YHKIIMOHATBHYIO 3aBUCIMOCTB M0 YKa3aHUIO K 3a/1aue. Haliure o6macTh onpeaeneHus
9TOW (PYHKIIMHM [TO CMBICITY 3aJjauu. Beraucnnure 3HaueHUs 3TOW QyHKIIMM IPU TPeX
pazIUYHBIX 3HAUeHUSIX aprymeHnTa. Mccnenyiite GpyHKINIO Ha HAanOOIbIlee 1 HauMEHbIIIee
3HaueHHUs. OTBETHTE Ha BOIIPOC 3a/1auH.

«CeueHue TOHHENS uMeeT GopMy NPAMOYIOJIbHUKA, 3aBEPIIEHHOr0 Moaykpyrom. [lepumerp
ceuenus 18 m. [Ipu kakoM paanyce MOIyKpyra IJIONAb ceYeHHs Oy1eT HanOobIeii ?»
O603Ha4bTe paauyc MOTyKpyra 4epe3 I W BhIpa3uTe IIIOMAah S CeYEeHHs Kak QYHKIHIO
or I': S=S(r)

3apanme 3. Ha kaxoil BeICOTE I HaJ| LIEHTPOM KPYIJIOTO CTOJIa pajuyca a ciaeayeT IOMECTUTD
JaMITy, YToObl OCBEIIEHHOCTh Kpasi cTosa Obuta Hanbosbieii? (CaMmocTosTenbHO




MPOaHaJIN3UPOBATh - 3HAHUS, METO/Ibl KAKOTO pa3jiea MaTeMaTUKH MOTPEOYIOTCS ISt
peleHus JaHHOH 3a/1a4un).
IIpumepHbIe NPUKJIAIHDbIE 3212491 U 32/1aHUS

3amaua 1. TIpoBepHTh, T€KAT U TOYKH AL;0; 1), B(4; 4; 6), C(22:3) , D(10;14;17) B

OTHOM IIOCKOCTH.

3anaya 2. [Ipy nocTpoeHUH BUCSIYETO MOCTA Yepe3 peuky « Tuxas» u BbIACHEHUH
HAJIC)KHOCTHU COOPYKEHUS, CTYICHTBI CTPOMOTPAIA CTOJIKHYJIUCH C PEIICHUEM CIIEAYOIIEH
3a1a4u:

Tpoc, noBeIeHHBIH 3a [Ba KOHLIA HA OJJMHAKOBOM BBICOTE, UMEET (OPMY AyTU NapadoIIbl.
PaccrosHue Mexxay ToukaMu KperuieHus paBHo 24 M. ['1y6una nporuba Tpoca Ha
paccTosiHUM 3 M OT TOUKM KperieHus paBHa 40 cM. OnpenenuTs ryOuHy nporuda Tpoca
MIOCEPEANHE MEXK Ty KPEIUICHUSMH.

F= (1’ 2 5) DJICKTPOCTATUUCCKOIO MOJIsA, I10 IEPEMEIICHUIO

M, =(0; 4;2) M, =(4;7; 4)

B TOUYKY .
X — COS X

3agaua 3. Haiitu paboty cuisl

AJIEKTPUYECKOTO 3apsiia U3 TOUYKHU
lim

3ananue 4. [Tokaxxure, 4TO MpeeN *>* X+C0SX He MOXKET ObITh BEIYUCIICH 110 TIPABHITY

Jlonurans. Haiinure 3TOT ipeaen ApyruM crocoOoMm.

3amanue 5. 3aBUCUMOCTb IyTH OT BPEMEHHU MPU MPSIMOIMHEHHOM JBUKEHUH TOUKU

_ 1., 2
3a7a€TCA YPaBHEHUEM S = §t +2t° -3, rme S-nyTh BM, a t Bpemsd B c. Beruuciure ee

CKOpOCTh M YCKOPEHUE B MOMEHT BpeMeHu t = 4C.

3anauva 6. K rpaduky GpyHKIINHN fx)=3-+ B €ro Touke ¢ abciccoii™ =~ mpopeneHa
KacaTtenbHas. HaiiTu miomans TpeyrojibHUKa, 00pa30BAaHHOTO KacaTelIbHOW M OTPE3KaMH,
OTCEKaeMBIMH €F0 Ha OCSAX KOOPJIUHAT.

3anaua 7. B mapke aTTpakiiuoHoB roposia N 0JIMH U3 OTPE3KOB TPACKTOPUU TBUKECHUS

noesnia B «AMEpPUKaHCKUX TOpKax» MPEeACTaBISIET COOON CUHYCOUTY: s(t) = Asin(ot +¢,) ,

rae A, po U @ — U3BECTHBIE YHUCIIA.

OnpenenuTts yroi HakJIOHA K TOPU30HTY MOCETUTEINS aTTpaKroHa J{. B MOMEHT BpeMeHH tg
€ro JBUKEHUS 110 3TOMY OTPE3KY.

3anaunue 8. [Togymaiite, ¢ MOMOIIBIO CPECTB KAKOTO pa3jieia MaTeMaTHKHA MOKHO PELIUTh
CJIEIYIONIYIO 33]1a4y.




«/1ns yOopku cHera Ha ynuiax ropojia UCIoIb3yKTCsl CHEroyoopoUYHble MaliHbl. OHU
paloTaroT B TEUEHHUE CBETIIOTO BPEMEHU CYTOK ¢ 6 10 18 4acoB ¢ MOCTOSHHON CKOPOCTHIO

y6opku cHera 400 (M3/4). 3sMeHeHne 06beMa CHera, BBINAa0IIEro Ha YIIUIbI FOpo/ia B
ds 2
— =120 - 5¢ . S(I)
TOpoJie B TEUCHHE CYTOK, MOKHO OIIHCATh ypaBHEHHeM 41 rae —00BeM
¥ 4 —
cHera (B M%), BbIaBIIero 3a Bpems t (B wacax), ? £7 <24 B moment Bpemenn’ = ¥ na ymumax

ropoaa nexut 1000 M3 cHera. YcTaHOBUTE COOTBETCTBHE MEXKIY BpeMEHEM t 1 00BbeMOM

S(t .
CHera, JISJKaIllero Ha yJIulax ropoaa () . CocTaBbTE MaTEMATUUECKYIO MOJEIIb 3TOU
3aJ1a4M ¥ PEIIUTE €€.

3ananue 9.

BepO}ITHOCTb HU3TOTOBJICHUA U3JICJIN A, OTBCUAIOIICTO CTAHAAPTY IIPU ,[[aHHOfI TEXHOJIOI'un
paBHa 0,8. HaliTu BeposTHOCTH TOTO, 4TO M3 200 M3AeIHi CTaHIapTHBIMU OyIyT: @) POBHO
150, 6) ot 140 o 155, B) He menbie 165.

3ananmue 10.

Tpu aBTOMOOWMIISI HaNIpaBJIEHBI HAa IEPEBO3KY I'py3a. BEposATHOCTH HCTIPAaBHOTO COCTOSHUS
nepBoro u3 Hux passa 0,7, sroporo — 0,8, Tperbero — 0,5. HaliTu BEpoATHOCTH TOTO, UTO
pOBHO aBa aBTOMO6I/IJ'I$I HpI/IFOI[HBI K BKCHJ'IyaTaIII/II/I.

3ananue 11.
3amaH psAn pacmpenesieHus ciaydaiHoW BenmmumHbl X. Hailitm maTemarmdeckoe
OXXHJIAaHWE, UCIEPCUI0 U CpeAHee KBaJapaTuueckoe OTKIoHeHHe. llocTpouTh (QyHKIIHO

pacnpe/ieICHHUsI.
X 4 6 10 12
P 0.3 0.2 0.2 0.3
3ananmue 12.

CpenHee 4KcIio BBI30BOB, MOCTYMAIONIMX HA CTAHIIMIO CKOPOI MTOMOIIH 32 OJIUH 4ac, PaBHO
9. Haiitu BeposITHOCTB TOTO, uTO 32 20 MHUHYT ITOCTYIIUT @) TPU BBI30Ba; 0) HE OoJiee ABYX
BBI30BOB.

3ananmue 13.
CyTouHas NOTPEOHOCTH AJIEKTPOIHEPTHH B HACEJICHHOM ITYHKTE SIBJISIETCS CITy4yaiHOM
BCJIMYMHOMN, MaTEMATHIECKOE OskugaHke koTopoii papuo 3000 xBm /4 , a nucnepcus paBHa




2500. o11IeHUTH BEPOSATHOCTH TOTO, YTO B OJIMKANIIME CYTKH PacXo 3JIEKTPOIHEPTHU B 3TOM

HaceJeHHOM IyHKTe Oyaer ¢ 2500 mo 3500 xBm /u

o 2 3
13. HaliTn Bce KOMIUTIEKCHBIC YUCITa, yIOBICTBOPSIONINE 3aJaHHBIM YCIIOBUSIM Z° — Z

Haiinennple uncia 3anucarh B TPHTOHOMETPUYECKON U TIOKa3aTeIbHON hopMax.

T

- - l_li - -
14. BoruucnuTh 3HaueHus Gynkuuii: cosi, In(3+4i), e 2, arcsin i.

15. Haiitu kopuu ypasHeHus SIN Z = 3l u n300pa3suTh HX HA KOMIUIEKCHOM ILIOCKOCTH.

16. HccnenoBaTh Ha CXOUMOCTD PSIJIBI:

© 5o )

17. Beraucauth nHTETpai ¢ TouHOCTHIO 710 0.001:

a) ZSII’] n\/_

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

18. Pa3noxuTh a) B psizl 10 KOCUHYcCaM U 0) B psiji O CUHYcaM (DYHKIUIO, 3aJaHHYIO Ha
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orpeske [0,3] dopmymnoii f(x) =< 3-X

X, 0
— 1
2

1
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0) Ilopsaoxk mpoBeJAeHUs NMPOMEXKYTOYHOH ATTECTALHMM, NMOKA3aTeJu W KPUTEPUH
OlleHUBAHMUSI:

[IpomexyTouyHass aTTecTalus MO AUCHUILIMHE «Marematnka» MOpoBOAUTCS B (opme
sk3ameHa (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 TPAKTUUYCCKHE 3aJIaHNUS ), TAK U B JOpME UTOTOBOTO TeCTHPOBaHUs. K HTOroBomy
TECTUPOBAHUIO JOMYCKAIOTCS TOJNBKO T€ CTYACHTHI, KOTOPHIE OTUMUTAINCh MO BceM (opmam
TEKyLIero KOHTpoJig (YCTHBIM OIpoc, TEKyllee TECTUPOBAaHUE, 3alUTa WHIWBUIYaJTbHBIX
JOMAITHUX 3aJlaHul, HalUCaHWE ayJAUTOPHBIX KOHTPOJBHBIX PabOT, BHIMOTHEHHE PACUETHO-
rpaduveckux pador).

Ilokazamenu u Kpumepuu oueHUBAHUA IKIAMEHA.

— Ha OLICHKY «OMIUYHO» — CTYJIEHT JIEMOHCTPUPYET BHICOKUI YPOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIMH, IOKa3bIBAET BBICOKHI YPOBEHb 3HAHUH HE TOJIBKO HAa YPOBHE BOCIIPOU3BEACHUS U
OOBSICHEHUSI TEOPETHYECKOW MH(pOpPMAllMU, HO M WHTEJUICKTyallbHble HABBIKM pPabOTHI C
HaXOXJICHUA YHUKAJIbHBIX OTBETOB K np06neMaM, CB060I[HO BBIITOJIHACT NPAKTUUCCKUC 3aJaHNA,
CBO6OI[H0 OICpUpPYCT 3HAHUAMH, YMCHUSAMHU, HNPUMCHACT HUX B CUTyallUuAX MHOBBIIIEHHON
CJIO)KHOCTH,

— Ha OLEHKY «X0pouio» — CTYICHT IEMOHCTPUPYET CPEIHUI ypPOBEHb C(POPMHUPOBAHHOCTH
KOMIIETCHIINH, TTOKAa3bIBACT 3HAHUS HE TOJILKO Ha YPOBHE BOCIIPOM3BEACHUS M OOBSICHCHHS
I/IH(i)OpMaLII/II/I, HO M XOpOUIMEC HAaBbIKA pa6OTbI C . OCHOBHBIC 3HaHUA, YMCHHA OCBOCHBI, 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 KOMHGTGHHHﬁ, IMMOKAa3bIBACT 3HAHWUSA Ha YPOBHC BOCIPOU3IBCACHHUA U
00bsicHeHUs1 WH(OPMaIMU, HABBIKH BBIOJHEHHS POCTCHINMX 3aJaHHui MPH padboTe ¢ OazamMu
JAaHHBIX, IMPOABIICTCA OTCYTCTBUC OTACIBbHBIX 3HaHHI>1, YMCHI/II)'I, HaBBIKOB, 06yqa}0mm?1051
UCTIBITHIBACT 3HAYUTEIBHBIC 3aTPYIHEHUS MPH ONMEPUPOBAHUU 3HAHUSMU M YMEHUSIMHU TIPU UX
IEPCHOCC HAa HOBBIC CUTYAllUU,

— Ha OLEHKY «Hey0081emeopumenbHoy» — CTyIGHT HE MOKET I0Ka3aTh 3HAaHUS HA YPOBHE
BOCIIPOU3BEJICHUSI U OOBSICHEHUS] HHPOPMAIIUHU, HE MOXET MOKa3aTh HABBIKU pabOTHI ¢ OazaMu
JaHHBIX.

Kpurepun oumeHkum (B COOTBETCTBUM C (QOPMHUPYEMBIMH KOMIETEHLUMSIMHU MU
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 o6yqu1/15{ HC OOCTUTHYT, 06yqa101u1/1171c51 HE MOXCT
IMOKa3aThb 3HAHU Ha YPOBHC BOCIIPOU3BCACHUA U OOBSICHCHHS I/IH(l)OpMaI_[I/II/I, HC MOXCT IIOKa3aThb
HWHTCJJICKTYAJIbHBIC HABBIKU PCHICHUSA MMPOCTHIX 3a/1a4.



