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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u onodpena s peanmmszanuu B 2022 - 2023
y4eOHOM roy Ha 3acenanunu kadeapel [IpukiaaHoi MaTeMaTUKU U HHOOPMATUKH

[Ipotokom ot 20 r. Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouast mporpamMma repecMoTpeHa, o0CykaeHa u oJ00peHa s peanusaruu B 2023 - 2024
yueOHOM roy Ha 3acefaHuu kapeapel [IpukiamaHoil MaTeMaTuku U HUHPOPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouas nporpamma nepecmotpena, o0cyxieHa u ogoopena g peanusauuu B 2024 - 2025
yaeOHOM roy Ha 3acefaHuu kapeapel [IpukinagHoi MaTeMaTHKu U HHPOPMATHKH

[Iporokom ot 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamzanuu B 2025 - 2026
y4eOHOM roy Ha 3acemanuu kadeapel [IpUKITIaaHON MaTeMAaTHKU U HHOOPMATHKH

IIporokomor _ 20 r. Ne
3aB. kadenpoit 10.A. N3BekoB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

IlensMu  ocBOeHMs JUCLUIUIMHBL «Martematuka» sBIAOTCA:  (HOPMHpPOBAHUE Yy
oOyyaromuxcst OOUIeKYIbTYpPHOW KOMIIETEHIIMH, BKJIIOYAIONIEH O3HAKOMIIEHHE OakalaBpOB C
OCHOBHBIMM MaT€MaTHYECKUMH MOHATUSIMH, BOCIUTAHNE BBICOKOM MaTeMaTHUECKOW KyJIbTYpBI,
Oasupyromieiics Ha HMCIOJb30BAHUM OCHOBHBIX 3aKOHOB MaT€MaTHKH B TNPO(ecCHOHATbHOM
NEeSTEIbHOCTH, IPUBUTUE HABBIKOB COBPEMEHHBIX BMJIOB MAaTEMaTHMUYECKOI'O MBIIUIEHUS,
UCIIOJIb30BAaHUE MAaTEMaTUYECKUX METOJI0OB M OCHOB MAaTEMAaTHUYECKOTO MOJEIMPOBAHMS B
IPAaKTUYECKON NesTeIbHOCTH, BbIPA0OTKA y OakalaBpOB YMEHMs IPOBOJUTH MaTeMaTHYECKHM
aHAJIN3 MPUKIAJHBIX 33]1a4 U OBJIAJIEHUE OCHOBHBIMU AHAJIUTUKO-TEOMETPUYECKUMH METOAAMMU
UCCIICIOBAaHMSI TAKKX 3a]1a4.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/JIbHOI MporpaMMal

HNucnumuaa MaremaTnka BXOIUT B 00s3aTenbyl0 4YacTh Y4eOHOTO IJIaHa
00pa3oBaTeNbHOI MPOrPaMMBI.

I[JI?I HU3YUCHUA JAUCHUITIIMHBI HGO6XOIII/IMI)I 3HaHUsA (YMCHI/HI, BJIaZIGHI/DI),
c(hOpMHUPOBAHHBIE B Pe3YyJIbTaTe U3yUEHUS TUCIUILINH/ PAKTUK:

OcBoeHue TaHHOM JUCUUIIMHBI IPEAIoiaraet, YTo B pe3ysbTaTe U3y4eHUs IIKOJIbHOTO
Kypca MaTeMaTHKU O0ydaroluiicss uMeeT c(hOpMUPOBAHHOE IPEJICTABICHUE O MAaTEMaTUKE KaK
YHHUBEPCATbHOM SI3bIKE HAYKH, 00 MIESIX M METOJaX MaTeMaTHUKH, BaJeeT MaTeMaTH4YeCKHUMHU
SHAaHUSAMU U YMCHUAMH, COOTBCTCTBYIOUIUMHA CDCIIepaJH)HOMy KOMITOHCHTY I'OCYAapCTBCHHOI'O
CTaHjaapTa o0Imero oopa3oBaHus, UMEET Pa3BUTOE JIOTHUECKOE MBIIUICHHUE, TPOCTPAHCTBEHHOE
BOOOpakeHue, 00J1aaeT BHICOKUM YPOBHEM aJITOPUTMUYECKOH KYJIbTYPHI.

3HaHus (YMEHUs, BJaJIeHus), MOJTYYeHHbIE IPU U3yYEHUHU JAaHHON AUCLUILIMHBI OyayT
HEOOXOIUMBI JUIsl U3yUeHUS IUCIUIUTNH/TIPaKTHK:

KoMIbroTepHbI€ TEXHOJIOTUU MOAEIUPOBAHUS, IPOEKTUPOBAHUS

TexHonorus o0pabOTKU MaTepUaIoB: KAMEHb

N300pa3uTenbHble TEXHOJIOTHH XY105KECTBEHHO-TIPOMBIIIUIEHHBIX U3/

DKOHOMUKA

3D MozenrpoBaHue XyI0KECTBEHHO-TIPOMBIIIJICHHBIX H3IEITAN

TexHonorus 06paboTKN MaTepHaIOB: METAII

VYyeOHas-TexXHOIOrHYeCKas (KOHCTPYKTOPCKO-TEXHOJIOTHYECKast) TPaKTHUKa

OCHOBBI HHKEHEPHBIX TEXHOJIOTUI

IIpoekTHas nEeATENTBLHOCTD

BrinonHenue v 3ammura BoITYCKHON KBaTU(UKAMOHHON pabOThI

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJabTaTe 0CBOEHUS

AUCHUILUINHBI (MOAYJI5) ¥ IJIAHUPYEMBbIe Pe3yJIbTAThl 00y4eHH s

B pesynbrate ocBoeHUsT AUCIUIUIMHBI (MOIYyJs1) «MartemaTnkay 00yJaromuics JOJDKEH
001agaTh CIeAYIOIUMHU KOMIETEHIHSMHU:

KO,Z[ HHJUKATOpa I/IH,I[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMH

OIIK-1 Cnocoben pemarb BONPOCH MPO(PECCHOHATBFHON JEATENHPHOCTH Ha OCHOBE
€CTECTBEHHOHAYYHBIX M OOIICMH)KEHEPHBIX 3HAHUM, METOOB MaTEMaTHUECKOTO aHajau3a U
MOJICTTUPOBAHUS

OIIK-1.1 Hcnons3yeT ecTeCTBEHHOHAyYHbIE U OOIIEHHXEHEPHBIC 3HAHUS IS
pEIICHUS BOIIPOCOB B IPO(ECCHOHATLHOM NEATEILHOCTH
OIIK-1.2 IIpumensier METObI MaTeMaTU4eCKOro MOJEIINPOBAHUS pu

MPOEKTUPOBAHUH M Pa3padOTKe XYI0KECTBEHHO-TIPOMBINUICHHBIX H3/ICITHH,
MaTepuajioB U TEXHOJIOTUH HX OpOU3BOACTBA, BKJIIOYasd CO3JaHHC
3D-mopeneit 11si KOHCTPYHPOBaHUsI pa3padaThIBAeMbIX




U3aenni

OIIK-1.3

[Ipumensier MeTO bl MATEMATUYECKOT0 aHAIM3a JUIsl pacyeTa KOHCTPYKLUN
XYA0KE€CTBEHHO-TIPOMBIIIIEHHBIX u37enui u BBINOJIHEHUS
TEXHOJIOIMYECKHUX PAacueTOB




4. CTpyKTypa, 00b€éM U colepkaHie TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 6 3a4eTHBIX enuHull 216 akaa. 4acoB, B TOM

YUCJIC:

— KoHTakTHas padora — 109,15 akan. yacos:
—aynuropHas — 105 akan. 9acos;

— BHeaynutopHas — 4,15 akaj. 4acos;

— caMocTosTenbHas pabora — 71,15 akan. gacos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTeCcTaluu - 3a4€T, 9K3aMCH

AynuropHas ) s
o | xonraxrHas pabota E 3 ®dopma TeKyILero
= g X Bu KOHTPOJIS
Paznen/ rema 3 (B axaz. acax) g A . P Kon
S 3 © | camocrosiTenbHOW | yCIIeBaeMOCTH U
JTACIUTUTAHBI 5 [ . | xommeTeHIUH
@) 2 £ paboThI TIPOMEKYTOYHOM
Tlex. mab. | mpaxr. z S arTecTalyy
3aH. 3aH. | QO &
1. Pazmen 1. JluneiliHas wu
BEKTOpHas anredpa
- IOATOTOBKA K
1.1 Tema 1.1. Marpuus! u MIPAKTUYECKOM
pHH P y IIpoBepka
OTIPEACITUTEH. 3aHATHIO,
Tema 1.2 CucreMsl - BBINIOJTHEHHE HHAHBHYATHHBIX OIK-1.1,
HI/IHSI‘/IIHI)IX. ' 1 5 10/11 | 26 S 3a1aHuH, OIIK-1.2,
FMBHILY KOHCYJIbTAIIUU 10 OIIK-1.3
anreOpanvecknx JIOMAIITHUX
N N pemennto /13 1
ypaBHEHHI 3amaHui
- AKP 1
HWroro no pazaeny 5 10/11 | 26
2. Pazmen 2. AmnanutHueckas
reoOMeTpHs Ha IUIOCKOCTH WU B
TIPOCTPAHCTBE
2.1 Tema 2.1. YpaBHeHus
MPAMOH Ha MJIOCKOCTH
- BBITIOJTHEHNE
Tema 2.2. VYpaBHeHus - KOHCYJIBTaLlUH O
. AKP Ne2 u AKP
MPSIMOM B IPOCTPAHCTBE Ne3 «Bexropuas | PECHAI UA3 Ne2,| OIIK-1.1,
Tema 2.3. Bsaumuoe| 1 5 8/0,811 | 27 h anreG ai - IpOBEpKa OIlK-1.2,
pacmosoXeHHe p pemernss AKP No2, OIIK-1.3
. aHAIUTHYECKAs
IUIOCKOCTEW W TpPSIMBIX B Ne3
TEOMETPHSL.
MPOCTPAHCTBE
Tema 2.4, Kpussie
Wroro no pazaeny 5 8/0,811 | 27
3. Pasnen 3.
JuddepennmansHoe u
WHTETPaIbHOE VCUHCIICHUE
KOHCYJIBTAIIUH T10
3.1 Tema 3.1. IIpenen. - camocrosTenbHasi | perreHuro M3 N4,
IIpousBoaHasi. paboTta ¢ - MpoBepKa
IIpumenenue mutepatyport — | pemenust AKP Ne5
MIPOM3BOJHOM KOHCIIEKT 9acTh —
TgMa § 3.2 «3anaun I 0(1/13130 HBIC) OIK-1.1,
y “l1] 8 18/91 Aas, POISBOARPIC), 1 OMIK-1.2,
Heomnpenenennsrii MPUBOMAIINE K - MpoBepKa
OIIK-1.3
WHTETpa TIOHSTHIO pemennss AKP Ne5
Tema 3.3. OnpenencHHbIH TIPOU3BOTHOWY, (gacTp —
UHTETpal u ero - BBIIIOJTHCHNE HOCTPOCHHUE
MIPUIIOKEHHS AKP Ne 5 rpadukos
GbyHKLMiT)




OIIK-1.1,

3.2 3auer 3auer OIIK-1.2,
OIIK-1.3
HUroro no pazaeny 8 18/91
Hroro 3a cemecTp 18 36/10,81| 53 3auéT
4, Pazgen 4,
JduddepennmansHoe u
UHTETpaIbHOE HCUHCIICHUE
¢$yHKIMH HECKOJIbKHX
- IOATOTOBKA K
IIPAaKTHIECKOMY
3aHSTHIO,
- BBIIIOJIHEHUE | - KOHCYJIBTAIMHU 110
W13 Ne7 pemrenuto MJI3 Ne7,
4.1 Tema 4.1. YactHble «Kpatnsie - mpoBepka UJI3
IpOU3BOJHBIE  (pYHKUUIL HMHTETPAJIBI», Ne7, OIK-1.1
HECKOJIbKHX TEePEMEHHBIX - -IIpoBEpKa '
U UX TPHIIOKECHUS 2 4 8/an 5 CaMOCTOSITENbHOE KOHCIIEKTa OIK-1.2,
. OIIK-1.3
Tema 4.2. KparHusie U3yUYCHHE «CgoticTBa
HHTETPAIBI JIUTEPaTyphI: JIBOAHBIX U
KOHCHIEKT TPOUHBIX
«CBolicTBa HHTETPAaOB»
JBOWHBIX 1
TPOMHBIX
HHTETPAIOBY»
HWroro no pazneny 4 8/41 5
5. Pazpnen 5. Psnpr.
Juddepenmanbabie
- COCTaBJICHHE
KOoHcTekTa «J[Y
5.1 Tema 5.1. Yuciossie BEICILINX -
OBl KOHCYJBTUPOBaHUE OIIK-1.1,
Tema 52/ 2| 5 10/41 | 7,15 TOPARKOB, 1 1y bemenmio UI3, | OTIK-1.2,
JuddepenimanbHbie CBOMAIHEC & - IpoBepKa OIlK-1.3
YpaBHEHHUS 1IEpBOMY, KOHCIIEKTa
- BBITIOJTHEHNE
AKP
Hroro no pazaeny 5 10/41 | 7,15
6. Paznen 6. Teopus
BEpOATHOCTEN u
MaTeMaTHYeCKasi CTATUCTHKA
6.1 Tema 6.1. OcHOBHBIE -
TOHSITHS TEOpUH - BBIMIOJIHEHUE | KOHCYJBTHPOBAHUE
BEPOATHOCTEN AKP «Teopus o pewmenuto NJ13
Tema 6.2. OcHOBHbIE BEPOSTHOCTEH» "Teopust OIIK-1.2,
TEOpPEMBI TOpUH 8 16221 6 - BBINIOJIHEHNE BEposITHOCTEH", OIIK-1.3,
BEPOSITHOCTEN 2 N3 « - IpoBepKa OIIK-1.1
Tema 6.3. DiemeHTHI MaremaTtnueckas pemenust AKP
MaTeMaTH4YeCKOH CTaTUCTHUKA» «Teopus
CTAaTHCTHKU BEPOSITHOCTEI»
OIIK-1.1,
6.2 Dx3ameH Dk3aMeH OIIK-1.2,
OIIK-1.3
Wroro no pazaeny 8 161221 6
Hroro 3a cemectp 17 34/10,211| 18,15 9K3aMeH
Hroro no aucumruinye 35 70/211 | 71,15 3a4€eT, DK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipn npoBeaeHUM 3aHATHI M OpraHU3allMUd CaMOCTOSITEILHOM pabOThl CTYIEHTOB
UCIIOJIB3YIOTCSA:

- TpaguiuoHHble TeXHOJIOTUU OOy4YEeHHs, MpeIoaralolme nepeaady nHGopmManuu B
TOTOBOM BHJE, ()OPMUPOBAHHE YYEOHBIX YMEHUU MO O0pa3ily: JEKIUSA-U3I0KEHHUE, JEKIUs
0o0BsICHEHHE, TpaKTHYeCKue paboThl, KOHTpoJibHas padora u jap.. VcnonszoBanue
TPAIUIIMOHHBIX TEXHOJOTHI 00eCIIeYnBaET OPUCHTUPOBAHKE CTYICHTOB B MMOTOKE HH(DOpMAIIHH,
CBSI3aHHOM C Pa3IMYHbIMU MTOAXO0/IaMHU K ONPEACTICHUIO CYIITHOCTH, COACPKAHUI, METOJI0B, popm
pa3BUTUS U CaMOPA3BUTHSI JIMYHOCTH; CAMOOIIPENCICHHE B BBIOOPE ONTHMAIBLHOTO MYTH M
CIOCO00B JTMYHOCTHO-TIPO(PECCHOHATBHOIO PAa3BUTHUS; CUCTEMATU3ALUI0 3HAHUMA, TOTYyYECHHBIX
CTYJICHTAMH B MPOIIECCE ayJUTOPHOM M CAMOCTOSTENbHON paboThl. [lpakTudeckue 3aHATHS
o0OecrieunBalOT pa3BUTHE W 3aKpEIUJICHHME YMEHHM M HABBIKOB OIpeleeHHs Leledl u 3amady
CaMOpPa3BHUTHUS, a TAKXKE IPUHATHS HanOoJiee 3 (PEKTUBHBIX PEIICHUH 110 UX peaTnu3aluu

- lHTepakTuBHBIE TEXHOJOTHH OOY4YEHHS, MPEANOararlie OpraHu3alui O0yUYeHHs
KakK MPOAYKTUBHOM TBOPYECKOMN NESATEIBLHOCTH B PEXKUME B3aUMOJCHCTBUS CTYJIEHTOB JIPYT C
JPYrOM U C IIPernoiaBaresie

6 YueOHO-MeTOAUUECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00yYarOIIMXCs
[TpencraBneno B mpuioxeHun 1.

7 OueHOYHBIE CPeACTBA /1JIsl IPOBeeHHs POMEKYTOUHOI aTTecTAlMH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecredeHrue TUCIUIIHHBI (MOTYJIs1)
a) OcHOBHas JIUTEpaTypa:

1. Iumaues B. C. Boicuias matemaruka: yueOnuk / B.C. IllumaueB. — Mocksa:
NH®PA-M, 2019. — 479 c. — (Bsicuiee oOpazoBanue). — Www.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - Texcr: AIIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/990716. — Pexxum jgoctyma: s aBTOPH3.
MIOJIb30BATENCH.

2. Maremaruka: yue6. nocobue / FO.M. [Tanunos, JI.H.XKypoenko, I'.A. Hukonosa, H.B.
HukonoBa, C.H. HypueBa ; mox pen. JL.H. Xypbenko, I''A. HuxonoBoil. — Mockaa:
NHOPA-M, 2019. — 496 c¢. — (Beicee oOpa3oBanue: bakamaBpuar). - ISBN
978-5-16-102130-9. - Texkcr: IJIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/989799. — Pexxum jgocryma: i aBTOPHS.
I0JIb30BAaTENECH.

0) lomotHuTeIBLHASI TUTEPaTypa:

1. B.I. IllepmneB. OcHOBBl JMHEWHOH anreOpbl M AHAIUTUYECKOW T'€OMETPUHU:
VYuebno-meronuueckoe nocodue / B.I'. lllepurnes. - M.: HUL] UH®PA-M, 2013. - 168 c.: 60x88
1/16. - (Beicmiee obpasoBanue: bakamaBpuart). (o0mokka) ISBN 978-5-16-005479-7. Pexum
noctyna: http://znanium.com/bookread2.php?book=318084 — 3ari1. ¢ sxpana

2. Anrebpa u reometpus © yued. mocobue / I'.W. Illyman, O.A. Boaruna, H.}O. T'onoanas.
- M. : PUOP : HUH®PA-M, 2018. — (Bsicmiee oOpazoBanme). — 160 c. — DOI:
https://doi.org/10.12737/1708-1 Pexnm JO0CTyMa:
http://znanium.com/bookread2.php?book=908228 — 3ari. ¢ sxpana

3. Anrebpa. Y. 4. 3agauHuk-mpakTHKyM: Yuebnoe mocobue / IlImmar P.A. -
Clie:Criery, 2016. - 184 c.: ISBN 978-5-288-05650-5 Pexum goctyna:
http://znanium.com/bookread2.php?book=941730 — 3aru. ¢ skpana

4. Jluneiinas ajareOpa: Teopust ¥ MPUKJIAIHbIC aCMIEKThI: YueOHoe mocooue /



I'.C. lleBnos. - 3-e u3x., ucnp. u goim. - M.: Maructp: HUL[ UHDOPA-M, 2014. - 544 c.: 60x90
1/16. (meperuier) ISBN 978-5-9776-0258-7 Pexxum JOCTYyTIA:
http://znanium.com/bookread2.php?book=347840 — 3ar. ¢ sxpana

5. Jluneiinas anreOpa u aHaauTHyeckas reomerpus. Ilpaktukym: YdueOHoe mocodue /
A.C. BoprakoBckuii, A.B. ITantenees. - M.: HULl UH®PA-M, 2015. - 352 c.: 60x90 1/16. -
(Bricmiee oopazoBanue: bakanaBpuar). (nmeperiet) ISBN 978-5-16-010206-1 Pexxum nocryma:
http://znanium.com/bookread2.php?book=476097 — 3aru. ¢ skpaHa.

6. Jluneitnas anreOpa. JIuneitHeie omeparopsl. KBampatuunsie dhopmbl. KoMmiekcHbie
yucia: Yaeonoe nmocodue / Pydamkuna E.B. - M.: HUL] UH®PA-M, 2016. - 38 c.: 60x90 1/16. -
(Beic-miee  oOpazoBanme) (OO6moxkka) ISBN  978-5-16-011858-1 Pexum  moctyma:
http://znanium.com/bookread2.php?book=544419

7. adapesuu, U. P. Jluneitnas anrcopa u reomerpus [ DiaekTponHslii pecype] / U. P.
Hladape-Buy, A. O. Pemu3zos. - M. : DUSMATIINT, 2009. - 512 c. - ISBN 978-5-9221-1139-3. -
Pexxum nocrvma: httn://znanium.com/cataloa/nroduct/544772

B) MeToauyeckue ykasaHus:

1. Koporeukass, B.A. @OyHKIMM HECKOJbKUX IIEPEMEHHBIX: YdueOHOe mocobue
[Onexrponnsiii  pecypc] / B.A. Koporenkas, H0.A. HseekoB. - M.:. ®I'YII HTI]
«Uudpopmpeructpy, 2015.

2. U3ocosa, JI.LA. OcHOBBl MareMaTH4yecKoro asamusa: ydeb. mocobue. Yacte 1.
JuddepenumansHoe ucunciieHne GyHKIMU OJHOM MepeMeHHou [DnekTponnsiid pecype] / JLA.
U3zocosa, JI.A. I'pauesa. - M.: ®I'YIT HTL «Madopmpeructpy, 2015.

3. Baxpymesa U.A., 3axapkuna E.W., Makcumenko M.A. COOpHUK HHIUBUIYaThHBIX
3aj1aHuii mo maremaruke. Yacts 2: YueOHoe nocobue [Inekrponnsiii pecype] / I.A. Baxpyiesa,
E.M. I'yruna, E.W. 3axapkuna, 1.B.Makcumenko. - M.: ®I'VII HTI «1adopmpeructp», 2016.
- Ne 0321600297

4. AxmanoBa 3.C. Terpaap-xoHcnekT 1o Teme "HeompeneneHuwli wuHTErpan'":
YuebHo-MeToarueckoe nocodue [Dnekrponusiii pecype] / 3.C. Akmanoa. - M.: ®I'VIT HTL]
«udopmpeructpy, 2016. — Ne 0321600320.

5. AxmanoBa 3.C. HeompeneneHHbli HMHTErpajl: OT TEOPUM K MpaKTHKe: YueOHoe
nocobue [Dnextponnsiii pecypc] / 3.C. Akmanosa. - M.: ®I'YIT HTL] «Mudopmpeructpy, 2016.
—Ne 0321600321.

6. AaucumoB A.JI. DIeMEeHTHI TeOpHH BEpOSTHOCTEH: YdeOHoe mocooue [DIIeKTpOHHBII
pecypc] /AJI. Aancumos - M.: ®I'YIT HTL] «Mupopmpeructpy, 2016. — Ne 0321601535.

7. llyzankoBa E.A. Bpenenue B MaremMaTHUecKMil aHanu3: YyeOHOoe Mocobue
[DnexTponnstii pecype] / E.A. ITy3zankosa, H.A. Kacosa - M.: ®I'VII HTL «1ubopmpeructpy,
2016. — Ne 0321601528.

8. 3apenkas M.A. Jlekuuu 1o TeOpuH BeposTHOCTEN: YueOHOe mocodue [DneKTpOHHbII
pecypc] / MLA. 3apenkas. - M.: ®T'YIT HTL «Mudpopmpeructpy, 2017. — Ne 0321701331.

9. BaxpymeBa HM.A., Makcumenko W.A. DneMeHTbl KOMOMHAaTOPHKH U TEOPHH
BEpOSTHOCTEH: YueO-nHoe mocobue [Dmextponusiii pecype] [/ W.A. Baxpyiesa,
N.B.Makcumenko. - M.: ®I'YIT HTL «1udopmpeructpy», 2017. — Ne 0321702483. O6bém 1,28
Mo

10. BymbrueBa C.B. Maremaruka: mpenenbl U HENPEPHIBHOCTh (YHKLIUU OJHOU
nepemennoit. [Ipaktu-kym: YuebHoe mocobue [Daektponnsiii pecype] / C.B. Bynsruesa - M.:
OI'VIT HTL «1udopmpe-ructpy, 2017. — Ne 0321703463. O6bém 0,55M6

11. bonmapenxo T.A. HHTerpampHOoe wucuucieHue (YHKIUH OJHONH TEPEeMEHHOM:
YuebHoe mocoOue [Dnektponublii pecypc] / bommapenko T.A. - M.: ®I'VII HTI]
«Hudopmpeructpy, 2017. — Ne 0321703516. O6bém 3,36M6O

12. Baxpymesa WM.A., Makcumenko M.A. COOpHMK WHAMBUIYAIbHBIX 3aJaHUA IO
maremaTtuke. Yacte 3. VYuebnoe mocobue [Dmexkrponnsii pecypc] / N.A. Baxpyiuesa,
N.B.Makcumenko. - M.: ®I'VIT HTL «Mudopmpeructp», 2018. — Ne 0321801321. O6neMm



1,45 M6

13. AnwmcumoB A.JI. IlpoBepka CTaTUCTUYECKUX THUIOTE3: YdeOHOE TMocobue
[Dnekrponnsiii pecype] / AJI. Anucumos. - M.: ®I'YIT HTL «Mudopmpeructpy», 2018. — No
0321801318. O6bém 1,18 M6

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieueHue

HaumenoBanue -
1o Ne norosopa Cpoxk neicTBUS IULEH3UU
MS Windows 7
Professional(s  [/1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 |\, 135 41 17.00.2007 GeccpOTHO
Professional
7Zip CBOOOIHO PaCIPOCTPAHIEMOC OECCPOUHO
FAR Manager CBOOOJTHO PACIPOCTPAHIEMOE 0OECCPOYHO
IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIMOHHbIE CIPABOYHbIE CUCTEMbI
HasBanue xypca CchlLIKa
ITouckoBas cuctema Akanemust Google (Google URL: https://scholar.google.ru/
Scholar)
Wndpopmannonnass cucrema - EnuHoe OKHO

URL: http://window.edu.ru/
JIOCTYTIa K HHGOPMAIIMOHHBIM pecypcam

Poccuiickas T'ocynapctBeHHass — OuOIHOTEKa.
Karamoru
OnexkTpoHHbIe pecypchl oubnuoreku MI'TY um.
I'.11. HocoBa

9 MartepuajibHO-TeXHHYeCKoe o0ecnevyeHne TUCIUTLTHHBI (MOTYJI51)

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

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

MatepuranbHO-TeXHUYECKOE 00ecrieYeHNe IUCIUIUIMHBI BKIIIOYAET:

VY4eOHble ayIuTOpUW JJIs TPOBENEHUS 3aHATUM JieKuMoHHoro Tumna. Jlocka,
MYJIbTUMEAUMHBINA IPOEKTOP, DKPAH.

VY4eOHble ayAuTOpUM [ MpPOBEAEHUS J1a0OpaTOPHBIX 3aHSITUH, TPYNNOBBIX H
UHJUBHUYAJIbHBIX KOHCYJIbTAallMM, TEKYIIEr0 KOHTPOIA M IMPOMEXYTOYHOM aTTeCTaluU
[Tepconanbubie KommbioTepsl ¢ maketom MS Office, Boixomom B MHTEpHET M ¢ JOCTYIIOM B
3IIEKTPOHHYIO HH()OPMAIIMOHHO-00Pa30BaTEeNbHYIO CPEly YHUBEPCUTETA;

Kommiekc TecToBbIX 3aJaHUM Al HPOBEACHHUS PYOEKHOr0o M TMPOMEKYTOYHOIO
KoHTpoJs. [lomemeHust i caMOCTOATENbHOM paboTel  oOydaronuxcs. IlepconanbHble
KomIeioTephl ¢ maketom MS Office, Bbixogom B MHTepHET M ¢ IOCTYIOM B 3JEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[lomemenuss g XpaHeHUss U OPOQUIAKTHYECKOro OOCTYXHBaHUS  y4yeOHOro
obopynoBanusi. Ilkadpl ans xpaHeHHs Y4eOHO-METOAMYECKOM JOKYMEHTaluH, y4eOHOro
000pyI0BaHUs ¥ Y4€OHO-HATJISATHBIX TTOCOOUH



Hpuioxenne 1

YueOHO-MeTOAUYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0IUXCS

OneHouHBIE CPENICTBA /ISl TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH 10 UTOTaM OCBOEHUS
JUCLHMIUIMHBL:  THIIOBOM pacder (paboTa mpeanosaraet 3auury), KOHTpoiIbHas padora
(ayautopHas WM BHEAyJUTOpHasi, BO3MOXHO IpUMeHeHue MHTepHeT-TpeHaxepoB),
UHUBUYyalIbHOE JoMallHee 3a1anue. IIpomexyrodHas arrectanus IpoBOAUTCA B opme
CEMECTPOBOI0 dK3aMEHa.

OHGHO‘IHBIG Cpe€AcCTBa TEKYIIETO KOHTPOJIA YCIIEBAEMOCTH I10 pasgciiaM, IMOPAJ0K BEIIIOJTHCHU,
TPYAOECMKOCTDb CaMOCTOSITCIILHOM pa6OTBI I10 IOATOTOBKE K KOHTPOJIIO IIPUBOJATCA HUXKC.

Ilpumepnuie ayoumopnusie konmpovhote pavomot (AKP):

AKP Nol «Mampuuypwt, onpedenrumenu, CJ1Y»

3agaua 1. HalinuTe npousBeeHre MaTpHil

2 4 -1\(1 1 -1 3
2 -1 1
03 712 -2 0 1-2
00 -2/(1 1 =2 50_65
1) B - 2) ,
5
31-(4 2 0
g3 1

3agaua 2. Beruuciaute onpenenuTens

2 -4 3
5 10 -

0 4 7

3anaua 3. Haiiaure oOpaTHbIe ISt MAaTPUI
0 O
1 -4 2 5 -1
1)(3 zj 1)47 1.
3agaua 4. Pemute cucreMy a) MaTpUYHBIM CLIOCOOOM U
6) mo hopmynam Kpamepa; B) meronom ["aycca:

X + 3y + 2z —1,
3X + 2y + 5z 6,
4x + 3y + 1z



AKP Ne2 «Bexkmopuv»

1. TlocTpoiiTe Ha MIOCKOCTH BEKTOPHI a=(4- ), b=(-2:5) L c= (1;2). Haitnure ux

nmuHeitnyio kom6unammo 28 +D+3C ) reomerpuueckn, 6) anamutdecky.

o, a=(21-3) b=(-40:2) ¢=(1-2) pipmmre:

a) JUIMHY BeKTOpa &, ero HaNpaBIIONINE KOCHHYCHI, OPT BeKTopa & ;

5 ab ac b (a+2c)-(3a-50)

waxb  axc bxc, (a+2c)<(za-sb),

y abc, (a+2cfsa-sb)e-2b),

3 a= (1;4;_3), b= (3;_2;5), c=(3;-4;2) . HaliauTe nomanps napamienorpamMmma,

nocrpoentoro Ha sekropax 8+20 y €30y nyunut ero cropon.
a=(@LL3) b=(3;0;-2) c=(-1L3)

4. TlpoBepbTe, SABISIOTCS JIU BEKTOPHI
KOMIUTAHAPHBIMHU.

5. Haiinure (3a + bXC - Zaxb - SC), eciu abc=5
AKP No3 «Ananumuueckasn zeomempus»

1. Hansl koopaunats! BepmnH A(3;0); B(-5;6); C(-4;1) Tpeyronbpauka. Haitnure:
1) mnuny croponsl AB;
2) ypaBHEHUE BBICOTHI, IPOBEACHHOMN uepe3 Bepiinny C.

2. JlaHbI KOOpAMHATHI BEPILIVH NUupaMuasl A; A; Az A, . Haittu:
1) ypaBHeHHUe mpsAMoOn AiA;
2) ypaBHEHUE TUIOCKOCTH A; A7 Aj;
3) AnuHY BBICOTHI, ONYIIEHHOW M3 BEPIIMHBI As Ha IpaHb Ay A; Aj,
3. [IpuBecTH ypaBHEHHE KpUBOH X —2X +3y° +12y ~5=0 K KaHOHUYECKOMY BUY 1
TIOCTPOUTE €e.

AKP Ned «Ilpeoenwvry

Boraucnuts mipenensi:

343y _ (x=T)(x-3)(x—4
1 fim XS A2x 2. lim ¥ NX=3(x=4)
x>2 x> —X—6 e Byt —x? +11

3 2
3 lim| -~ X 4. lim 9™
xoul 2X° =1 2X+1 x>-2 (X +2)

£ 1
5. Iirr(!(1—4x)SX 6. Iirrgxcthx 7. lim 3x%

8. UccnenoBaTh Ha HEMPEPHIBHOCTH



f(X):{X—:BeCJm Xx<0
5% eciu x>0

AKP Ne5 «Ilpou3soonany»
1. Haiinute nepByio MPOM3BOAHYIO OT (PYHKIMIA:

2_
o =B =083, wy y= X2 g g g
y =arccos 5t + 7z, X+ 2x+l

3
n Y= 5+ _ 2arctg (4x2 + 3x)
2. CocraBbTe ypaBHEHHUS KacaTelbHOM K KpuBoi XY = 4 g rouke Xo=1.

3. Bsruucinure npubnmwkeHHo Y =V x* +8 opu X = 1,09 .

. cos4x -1
4. Beruucmute npeaen no npapuny Jlonurans lim ——
x—0 (e4x —l)

AKP Ne6 «Heonpeoenennulit unmezpai»

. HaiiTu Heonpeiei€HHbIE UHTETPAIbL:

5x -2
X? +4x+5

X2 +5X—/x +2
a) I

2 dx, 6) jsin(3x+1)dx,B) J'sin xe“¥*dx , r) j

) ng—_4dx,e) Ixsin(Zx)dx,m) J'xarcsin xdx , 3) f;s—llldx,n) jﬁdx.

VX% —6x+13

AKP Ne7 « @HII: oughchepenyuposanue»

N In(x*y)

1. Haiitu u nocTpouTh 00J1aCTh ONpeaAeaeHUs] YHKIUN Z = .
y—X
2. Haiitu yacTHBIE TpOoU3BOAHBIE PYHKIIMN Z = X-arctg 1 y 5
+ X
3. Haiitu mpon3BOIHYIO CIIOKHON QyHKIMH Z = X’ y— y2x ,TIe X=UCOSV; y=usinv,
01 oz

4.

Haiitu nponsBoanbie x u P HesBHOM (yHKIHH €° — x’ysinxyz =0,
y

5. Haiiti skcTpeMyM QyHKIMH ABYX mepemeHHbix Z =4(X—Yy)—X* —y?.

AKP Ne8 «Ooviknosennvie oughhepenyuaivhnovle ypagneHus»

1. Haiitu o6muit uaTErpan uinm oduiee pemeHne JudQepeHnnaibHOro ypaBHEHH IEPBOTo

nopsijka (B mpumepe 0) pemuTs 3anauy Komm):



a) 20xdx —3ydy = 3x*ydy —5xy“dx

6){y’— Yy COS X = Sin 2X |
y(0)=-1

2. Haiitu o6miee pemenue auddepeHnaaIsHor0 ypaBHEHMS:

N

a) Y +2y" -3y =(8x+6)e,
6) Y’ —4y'+4y=e"(cosx+3sinx) .

AKP No9 «Cnyuaiinvie coovimusny

[To MumeHn npou3BoAUTCS TpU BbicTpena. PaccmaTtpuBaroTest coobiTus A, B, C — nonaganue

IIPH [IEPBOM, BTOPOM M TPEThEM BBICTpeax. UTO 03HAYAIOT COOBITHS A+B+C,4B+Cy

B ypue 12 mapos. Cpeau 3tux mapoB 3 Genbix U 9 yepHbix. KakoBa BepOSITHOCTB TOTO, UTO
Hay/a4yy BBIHYTHIH IIap OKaXeTcs: OesIbiM?

B panuoctyauu tpu mukpodoHa. [1j1s Kaxka10ro U3 nepBeix AByX MUKPO()OHOB BEPOSITHOCTh
TOTO0, YTO OH BKJIFOUEH B JAHHBIA MOMEHT, paBHa 0,45, a s tpetsero — 0,9. Haiitu
BEPOATHOCTH TOTO, UTO B JAaHHBI MOMEHT BKIIFOUEHBI 2 MUKPO(dOHA.

B mponake nmerorcst 6enbie 1 KOPUYHEBBIE Aii11a B COOTHOIIEHUH 2:3, TpHUYeM MPOU3BOJICTBO
60% Oenbix u 71% KOpUYHEBBIX SUI] AATUPYETCS JHEM, MPEIIISCCTBYIOIIUM JHIO TPOIAXKH, a
ocTaJbHBIC SHIA JaTUPYIOTCs Oonee paHHUME unciaMu. [lokymnarens 3aka3bpiBaeT siflla,
JaTUpyeMbIe JHEM, MPEIISCTBYIONIUM JHIO MTPOJIaXKH, HE3aBUCUMO OT UX IBeTa. KakoBa
BEPOATHOCTH TOTO, UTO MY MPOJAIAYT PEMIETKY OebIX SHIL?

Tenedponnas cets yupexaenus oocinyxubaet 200 aboHeHTOB. BeposTHOCTB TOTO, UTO B
TEUEHUE MUHYTBI BHYTPH 3TOW CETU KTO-TO KOMY-TO IO3BOHUT, paBHa 0,7. KakoBa
BEPOSITHOCTH TOTO, YTO B TEUEHUE MUHYTHI OyzieT 5 3BoHKOB? KakoBa BeposITHOCTh TOTO, UTO B
TeYeHHe MUHYTHI OyzeT He Oonee 5 3BoHKOB? HaiiTu HauBeposTHeIIee YICI0 3BOHKOB B
TEYECHUE MUHYTBHI.

Ilpumepnvie unousudyanvnwvie domauwinue 3aoanus (U/13):

HJ[3 Vel «/lunennas anzeopa)

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

(2o o5 )

5
-1 5 6 7 5 3 -1 4)\(2
2. Bemonauts nevicteug | 3 4 2 1 3 +5 2 33|
0O 7 8 2 1 1 -2 3)\4



1 2 3
3. Brruucauts onpeaenutens 2 0 4
5 6 7
1 1 2
4. Haiitu obpatnyro matpury A, ecrm A=|2 -1 2|,
4 1 4
5. PemuTh cUCTEMBI IMHEHHBIX alreOpandeckux ypaBHeHUH o ¢popmynam Kpamepa,
MaTpU4HBIM METOA0M, MeToA0M ['aycca:
3X, +4X, +2X, =3 X, + X, =Xy, =36
A) 12X =X, —3X; =-3 B) X —X, +X; =13 .
X; +5X, +X; =2 2%, + X, + X3 =7
6. Pemmts cucremy meronom ["aycca

7.

X, + X, +3X; —2X, +3X; =1
2%, +2X, +4X; =X, +3X; =2
3X, +3X, +5X; —2X, +3X; =1
2%, +2X, +8X; —3X, +9%; =2

2X, + X, + X3 =0
Pemmnts cucreMy OTHOPOJIHBIX YPaBHEHUI S5X, =X, =X, =0
X; —3X, —3X; =0

HJ[3 N2 «Ananumuueckan ceomempus»

8.

B kakoii Touke npsimasi, mpoxoasias uepe3 Touku A(3,-2) u B(-1,2), mepecekaet ock Oy.
Haiitu paccrosiaue mexay npsMbimu 4x-3y-7=0 u 4x-3y+3=0.

HanucaTth kaHOHMYECKHE U TapaMeTpUYecKre YpaBHEHUs PSIMOM, MPOXOo el yepes
touku M(2,1,-1) u K(3,3,-1).

[TpoBectu npsmyto yepes Touky A(2,0,-1) nepneHaukyaspHo miaockoctu 3x+4y-z+4=0.
[TpoBectn mutockocTh uepes Touky A(2,0,-1) mapamiensHo iockocT 3x+4y-z+4=0.
[TpoBectu miockocth uepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).

Jlokasarp, 9TO MPSIMbIE B3aMMHO TEPIICHANKYISPHBI:

y-2 z 3X+y-5z+1=0,
=———=—"Hn
-2 3 2Xx+3y—-8z+3=0.

I[OKEBE[TL, 4TO MPSAMBIC MMapaJlJICIIbHBI:

x+2_y-1_z {x+y—z:0

9.

3 -2 1 Jx-y-57-8=0°

Haiitu yron mexay npsimoit, npoxozsiueit uepes Touky A(-1,0,-5) u Touky B(1,2,0), u
MJI0CKOCTHIO X-3y+Z+5=0.

10. OnpenenuTh TUN U HOCTPOUTD JIMHUIO:

a) x*—9y” +2x+18y+73=0;

6) 2x°* +3y? —4x+6y—7=0;



B) y*—4x-2y—-3=0.

HJ[3 N3 «Ilpeoden. Henpepvienocmuy»
1. Haiitu npenensr yHKIMI:
o 2x*+xP+5 . x¥-3x-2 . Wx+1-2 . 1-cos4x
lim———; lim ——; lIm——; lim———;
x>0 37 —X+1 x> XT—x—-2 =3 x—-2-1 x>0 2X-tgX

X—>+00 x—0 T x>0 e3x -1

X 1
lim x-(Vx* +1-); "m(gx_ﬂ lim@-ax)> " tim N2
X—>00 X+

2. HWccnenoBaTh Ha HETIPEPHIBHOCTD, HAUTH TOYKH pa3pbiBa, CAETIATh YUSPTEK:
X+4, x<-1,
y=43%; y=1x"+2, -1<x<1,
2X, Xx=1.
HJ13 Ned «Ilpouseoonasn»

Haxootcoenue npouszeoonoit

1. Haiitn mpousBogHbIe U Au(depeHIraIbl mepBoro nopsjaKka

1) y:7cosx,
5x+1

2) y=(2+5x)* —3cos7x,
7 .

3) y=§—4x-arcsmx,

4) y=(cosx).

2. Haiitu npou3BoHYIO (YHKIINH, 33/1aHHON HESIBHO

e’ —bxe* —2xy+11=0,

3.Haiitu npou3BoaHyI0 (GyHKINH, 33laHHON TapaMeTPHUECKU
{x =3cost — 5,

y =4t* +5.

4. HaiitTu npou3BOIHBIE TIEPBOTO MOPsAKA (PYHKIUU y=X¢€

Ilpou3seoonasn evicuiux nopaokos. Ilpunoxcenus npouseoonoi



dy d?y x=3t -t°, i
1. Haiinute — wu HKIMH: a 0 =5,
ax " o by ) Y3t ) Y

. 2 .
2. a) HanmmiTe ypaBHeHue KacatenbHoil k mapabone ¥ =X~ —4X+ 2 B touxe ¢ aberuccoi

X, = 0. octpoiite rpaduk ¥ KacaTenpHyo.

6) Hanummure ypaBHEeHHe KacaTelIbHON K KpUBOH X° + Y —4X+2y —164 =0 B ee Touke C

koopaunatami (7; 11). IlocTpoiiTe KpUBYIO U €€ KacaTeabHYIO.

3. Haiiniure Hanbospiliee ¥ HAMMEHBIIEEe 3HAaYCHUsT (DYHKITUU HA 3aIaHHOM OTpPE3Ke

f(x)=2x>-6x*-18x+7 xel[-2;2].

4. Bpruncanute MMpEaciibl, UCIIOJIB3Ys IIPABUIIO JlonuTans:

_2x%—8x* +13x-10
a) lim—; 5
=2 X° —2X° +3X—6

6) lim x-In(eX —1).

x—>+0
5. 3aBUCUMOCTbH ITyTHU OT BPEMEHH NPH NMPSMOIMHEHHOM JBHKEHUH TOUYKH 3a/1a€TCs YpaBHEHUEM
S= %ts +2t* -3, roe S — IyTb BM, a t — BpeMms B ¢. Berancinure ee CKOpOCTh U YCKOPEHHUE B
MoMeHT Bpemenu [ =4cC .

Ilpumenenue npou3zeo0HoIl 01 UCCIE006AHUA PYHKUUIL

1. [TocTpoiite rpaduk GyHKIUU C TOMOIIBIO TPOU3BOIHON NEPBOTO MOPsIKA
y=—x>—-3x* +9x +11.
2. Haiiaure npoMexyTKH BBITYKJIOCTH, BOTHYTOCTH M TOUKH reperuda GyHKIuu
y=2x-3/x*.
3
3. Haiinnte acHMITOTEI M TOCTPOMTE CXEMATUYHO rpa@uk QyHKINU y = X -
(x+1)
2
4. [IposeuTe momHOE Hccen0BanKe GYHKINU M HOCTpOiiTe Tpaduk y _X —8x+3,
x-1
S. [TpoBenuTe nonHoe uccneaoBanrne GyHKINUN U OCTPONTE rpaduk
_Inx
X

HJ[3 N5 «Heonpeodenennwtii unmezpan. OnpeoenenHblii UHMEZPan U €20 NPUIOHCEHU)

1. HaliTn Heonpe1eleHHbIE HHTErPaIbl

1 x¥x 2 1
L —- 1 2. - d
I(3\& 5 ) j[3+><2 2\/x2—3j "




3'J 3 4 X 4.J.Cw_34x_6dx
P—7x . (2x sin? x
sm(S—l]
A 2x -1
5.jx(3x +1) dx G.I—XZ %110

7. Ixfl—exexdx 8. j 4x+3 dx,

(x-2)°
9. [xe?dx, 10. j*
X(X° +1)
dx dx
11. , 12. _—
I\/;+i/§+2‘{/§ J‘cosxsm3x
13

dx
J (X+D)VXx* +2x-1.

2. Beruncnurts OMPECACIICHHBIC HHTCIPAJIbI

2 4
1. j(x2 +i4)dx. 2. Ilnsin xdx
1 X 2

3. BeuucnuTh miiomais GUrypsl, OrpaHMuEHHON THHUAMK
1) 3x—y=4, y* =6x

2) r=cos2¢, OS(DS%
x =2cost,

3) { ) y=3(y=3).
y =6sint;

4. BeluMcnuTh ATUHY AYTH KPUBOMW, 3aJJaHHON ypaBHEHUEM

1) y=Inx, J3<x<yl5.

2) p=3e""", —-n/2<p<7/2

3) x=e'(cost +sint), 1/2<t<1
x=e¢'(cost —sint),

5. Berauciants 006eM Tena, 00pa3oBaHHOTO BpareHueM BOKpyr ocu Oy GUrypsl, orpaHU4eHHON

rpadukamu pyHKImiE X=3-Yy* | x=Yy* +1

HJ[3 No6 «@HII: wacmuvie npou3eo0Hbvle, IKCMPEMYM»

. In(l— — yz)
1. Haiitu o6nacTts onpeaeneHus QyHKuMn Z=————.
1-\y

2. Haift 3Ha4eHUST YaCTHBIX MPOU3BOIHBIX (PYHKIIUH B 3aIaHHON TOYKE:



1

A) z=x" (11) B) z=|n(\/;+\/§) (1).

2
3. Haiitu Z—l: ,ecimd U= Xy +Sin(x+Yy).
X

4. Bprauciuth NpuOIMKEHHO \/ 5.e%% 42,03 .

5. Haiftu skcTpeMyMbl QYHKIHH  Z = X° +2y° —4X—6Y + 2.

. Inx In
6. Haiiti mpou3BOHYIO QYHKIIMK Z = —— — ny B Hamnpasiienuu Bektopa (1;1).

Yy X

7. HaiiT sKkcTpeManbHOe 3HaueHne QyHKIuE Z = 2X+ Y — Yy — X’ 1pu yenosun X+ 2y =1.

8. Haiftu HanOonbiiee 3HaYeHHE (PYHKIINU:

A) Z2=X-2y+5 y>0 B)z:m@2+yﬂ
X+y<1
X+2y<1
x>0
y>0.

HJ[3 Ne7 «Kpammubvie unmezpanot)

2 y?

1. BeIuMcIUTh MOBTOPHBIA HHTErpal _[ dyJ.(ZX + y)dx .
-2 0

+

<

2,1
EE
f

4
2. I3MeHUTh NOPSAOK UHTETPUPOBAHUS B JBOMHOM MHTETpAJIE: Idy
1

< | P C—

2
oy X
3. Beruncnuth 1BOMHON MHTErpall H — dxdy , rne D — oGnacts, orpaHudeHHas THHAAMH
y

yzl,yzxx=4
X

4. BBIYHMCIINTS IDI0INAAL (DUTYPHI, OTPAHMYEHHOM OKpYKHOCTIMH ' =1, I =2C0S¢ (BHE

OKPY>KHOCTH



r=1).
5. BeIYucauTh 110maas GUrypsl, OrpaHUYeHHON TUHUAMU Y = % u X+y-7=0.

6. BeauciauTh TPOMHON HHTErpaj _m(x2 +3y2)dxdydz; R:0<z<3x, x+y<1 y>0 no durype R,
R

or paHquHHOﬁ IMOBCPXHOCTSAMMU.

7. BeIYHCIUTE 00BEM TEJI1a, OrpaHUYCHHOI'O ITOBEPXHOCTAMUA

z=8-x-y, x=0, y=x% y=4, z=0.

8. HaifTu cTaTiueckre MOMEHTHI OTHOCUTEIFHO KOOPAMHATHBIX OCEH MJIACTUHKH, OTPaHUYEHHOM
— 2 19 —
napaboiyioil y = X (y > O), npsMON  X=9, ecu TVIOTHOCTh PaclpeIeICHUsI MACChI B KaXK0M

TOYKE PaBHA OPJAMHATE ITOU TOUKHU.

9. Haitnure momenTtsl nnepuuu 1., 1, 1, ognoponHoi niactuuku (5 = 1) , OTPAaHUYEHHON

OCSIMH  KOOpAHHAT U nipsimoit Y =2—0,5X .
HJ[3 Ne8 «Oo6vikH06enHbIE OUphepenyuanbHble YypasHeHUA)

1. Haiitu o61mwmii naTerpast uiu odiiee pemenne mudPepeHInaibHOr0 YypaBHEHUS IEPBOTO
nopsiaka (B npuMepe 3)pemnts 3aaauy Korm):

2 EBy2
1) Va-x?y' +xy2+x=0, 2) y'=2 +§xy >y :
2X° —6xy

4) X—)lzdx—XY+1dy:0.

3 xy'+y=xy?
y@® =1

2. Haiitu o61ee pemenue nuddepeHnaabHoro ypaBHEHUS:
1) y"xInx=y" 2) @A+x*)y" +2xy’ =12x>.

y" =2sin® ycosy
72- !
y@ =5 @®=1

3. Haittu pemenue 3anaun Komm:



4. Haiitu obmiee pemenue nuddepeHnanpbHOro ypaBHeHus (B mpuMepe 1) PeHIuTh 3a1aqy
Komm):

D y'-2y'+y=xe" o y'+4y'+5y=x’
y" —4y" +5y' =6x*+2x-5, 4) y""+2y"-3y' =(8x+6)e*,
5) y”"—4y'+4y=e**(cosx+3sinx),6) y" —64y’ =128cos8x —64e>,

7 y"+y=1/sinx
y(z12)=1,y'(n12)=7x12

5. Pemmute cucremy /1Y mepBoro mopsjaka AByMs CIioco0aMu - MOJICTAHOBKH U METOJIOM Diiiepa

y'=2x-5y+e'
X'=y-—6x+e™*

HJ[3 Ne9 «Teopusn eepoamuocmeii»

1. IIpou3BoauTCs 5 BBICTPEINIOB IO pe3epByapy ¢ FOPIOUUM, IPUUYEM pe3epByap IOCiIe IepBOro
MIOT1aJIaHUS B HETO BOCILIAMEHSIETCS, @ I0CJI€ BTOPOIO MOMNa/laHus B HErO — B3PbIBACTCS.
BeposTHOCTB MOMagaHust B pe3epByap MpH KakaoM BeicTpene pasHa 0,3. Haiftu
BEPOATHOCTH TOT'O, UTO pe3epByap OyAeT MOJI0KKEH, HO HE B30PBETCH.

2. B cembe Tpoe aereii: 2 MabuMKa U IeBOYKa. [eTr UrparoT Ha KyXHe. BeposTHOCTH TOTO,
YTO MaJIbYUKU Pa3o0bI0T MOCYAy cOOTBeTCTBeHHO paBHa 0,7 u 0,8, a ansa geBouku — 0,4.
Haiitu BepossiTHOCTB TOTO, UYTO MOCyAa OyAeT pazoura.

3. Cama nonajaet B MUILIEHb IIPH OJHOM BBHICTpelie ¢ BeposiTHOCThIO 0,8, Marma — ¢
BeposTHOCTHIO 0,7, a [Tama — ¢ BepostHocThio 0,75. Cama BeicTpenun 2 paza, Marmra — 3
pasa, [Tama — 1 pa3, mociue yero B MullieHu OblJI0 OOHapykeHO 0J1HO oTBepcTHe. KakoBa
BEPOATHOCTH TOTO, YTO B MULIEHb nonana Marma?

4. Pa3pblB CBA3M MPOUCXOJUT B OJHOM U3 3BEHbEB TenepoHHOro Kabens. MOHTEp
MOCJIEI0BATEIbHO IPOBEPSIET 3BEHbsA, OOHapyxkuBas MecTo pa3pbiBa. COCTaBUTH Pl
pacripesieieHus] 4Yuciia OO0CHEeOBaHHBIX 3BEHBEB, €CIM BEPOSATHOCTh pa3pbiBa JUIA
KaX/I0r0 3BEHAa IIOCTOSHHA M paBHA P.

5. 3amaH psa pacrpelesieHusl JUCKPETHOW CiydalHOW BEJWYMHBI X.

X1 2 3 4 5 6

P /003015020 |0,35 | 0,15 |?

[Toctpoutrh MHOTOYroJdbHUK pacnpeneneHus. Onpenenuts (QyHKIUIO
pacripefieyieHusi M TOCTpouTh €€ rpaduk. Bblumciaute MmareMaTHUECKOE OXKUAaHUE

D[X]

m o
X, JUCIEPCHIO CpeaAHEC KBaApaTUYCCKOC OTKJIIOHCHUC L 7

P(m, —o, < X <m, +0,).
BECPOSATHOCTH ( x ~ Ox x O-X)

6. 3amana ¢QyHKIUSA pacrpeneneHuss Ciay4daHON BenMUuMHBI X



0, X <3,
F(x) = %(—XS +12x% —45x +54), 3<x<5,
1, X > 5.

Haiitu mmotHocTs pacnpenenenus. Iloctpouts rpaduku GyHKIUU |
IUIOTHOCTH pacmpeseneHus. BplUucIuTe MaremMaTHyeckoe OXHIaHUe, AHUCIEPCUI0 |
BCPOSATHOCTD P(X < (0, 4)).

7. B Tabnuue npuBeA€H 3aKOH paclpeieieHus BEpOSATHOCTEH CHUCTEMBl CIlydailHBIX
BenuuuH (X, V)

X
v m 2 -1 0 1 2
1 0,01 0,03 0,04 0,14 0,08
2 0,07 0,06 0,04 0,10 0,05
3 0,05 0,03 0,16 0,06 a

o . . My, my
Haiitu: KOB(I)(I)I/II_II/ICHT «a», Mar€MaTH4YCCKHUC OXHUgaHusA . HAUCIEpCUn
2 2

o r
¥ 7Y koodunueHt koppemsuud -tV

H/[3 Nel0 «llepeuunasn oopabomxka pe3ynbmanoe IKCREPUMEHM )

Jan cratuctiuueckuil psja (MCXOAHbIE 3HAUEHUS BEJIMYMH)

X v X v X N X v X v

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

40,2 | 11,7 | 50,8 9 284 | 157 | 38 | 206 | 32 | 28,6

241 1209 | 38,2 | 228 | 476 | 11,3 | 52,8 | 152 | 19,5 | 19,7

325|224 36 |198 | 303|213 | 48 | 245 | 46 | 20,3

25 | 295|357 |153|305|278 | 26 |28,7| 27,8 | 155

38,1 | 19,6 | 343 | 20,7 | 48,7 | 115 | 325 | 28 | 352 | 30,7

16,8 | 32,2 | 438 | 13 | 16,8 | 183 | 57,1 | 29 | 416 | 18,2

288 | 29,7 | 355 | 24 | 239|202 | 40 |238| 425 | 153

47,1 | 14,7 | 459 | 24 | 543 | 142 | 50,7 | 15,9 | 329 | 22,5




50,1 | 159|293 | 219 | 60,8 | 27,2 | 58,6 | 9,3 | 356 | 22,7

302 | 25 | 542|142 | 214|198 | 40,1 | 17,4 | 47 | 17,3

369 | 232|598 | 61 | 384 | 23 | 344 | 234 | 31,4 | 30,2

366 | 79 | 322|223 | 46,8 | 205 | 53,7 | 12,4 | 28,2 | 30

38 | 154 | 52 6,1 | 238 | 18,3 | 42,1 | 28,5 | 33,7 | 19,8

55 11 | 31,2 | 242 | 379 | 326 | 43 | 20,2 | 27,6 | 18,5

16,2 | 252 | 51,2 | 14,2 | 30,6 | 21,5 | 23,5 | 146 | 36,8 | 10,7

49,7 | 159 | 322 | 20,4 | 37 | 245|329 | 258 | 455 | 14,8

49,7 | 19,5 | 30,9 | 20,7 | 57,6 | 20,3 | 54 | 144 | 18,6 | 153

423 | 19,7 | 415|108 | 419 | 146 | 423 | 235 | 25,8 | 27,4

357 (1119|412 | 98 | 341|263 | 588 | 92 | 392|175

HaiiTu BelpakeHne JByMEPHOTO SMIIMPUUECKOro pacipeneienus (X, Y), aMnupudyeckue
pacripesielIeHus] COCTAaBIAOMMX X U Y, HOCTPOUTh I'papruecKkoe 0ToOpakeHHe pacipeesIeHu.

J51st 3TOTO - COCTAaBUTH KOPPENSLIMOHHOE I10JIE, KOPPEISALNOHHYIO TaOIUIly aOCOIOTHBIX 4acToT,
BapHallMOHHBIE psabl, Tabnuny «CTaTucTudeckasl COBOKYIMHOCTh U3MEPUMOIO ITPU3HAKAY.

HJ[3 Nell «Hucnoewvle xapakmepucmuku 2eHePAIbHbIX RAPAMEMPO6»

[To mannabiM, morydeHHBIM B MJI3 Nel 1, onienute renepanbHbIe MapaMeTphl: HAMIUTE CpeaHEe,
JUCIepCcusi, CpeiHee KBaApaTUYHOE OTKJIOHEHNE, aCHMMETPHSI, dKCIIecC, MOJa, MEIMaHa,
Kod(puimeHT Bapuanuu s npu3HakoB X u Y. OneHuTe cTeneHb OTKJIOHSHHS YMITUPUUECKOTO
pacipeneneHus 3TOro U3BMEPUMOTro MPU3HaKa OT HOPMAJIbHOTO paclpeesICeHHUs.

s sToro 3anonHute Tabnuiy «PacdeTr BHIOOPOYHBIX OLEHOK MPU3HAKOBY» U MPOBEAUTE PACUETHI
WCIIPABIIEHHBIX OLIEHOK reHepalbHbIX TapaMeTpoB. Caenaiite BbIBOA 0 KOG GULIMEHTE BapHaIUH.

HJ[3 Nel? «IIpoBepKa cTATHCTHYECKUX THIIOTE3

[To nanubiM, momyyeHHbiM B I3 Nell u 12, npoBecTu cTaTUCTUYECKYIO POBEPKY
CTAaTUCTUYECKOM TMIOTE3bl O HOPMAIBHOM paCIpeAeICHUH U3MEPSIEMOT0 ITPU3HAKa 10
CIIEIYIOIIUM KPUTEPUSIM: a) CpeAHEMY KBaJIpaTHYHOMY OTKJIOHEHUIO, 0) pa3Maxy BapbUpPOBAHHUS,
B) MIOKAa3aTelIsIM UCIPABIIEHHBIX aCHMMETPHUH U 3KcIlecca, I') kputeputo [lupcona Xz (ypoBeHb
3HAYMMOCTHU NMPUHATH paBHbIM 0.05). B cnydae npuHATHS TUIIOTE3bI O HOPMAJIBHOCTH
pacnpeneneHus HalTh JOBEPUTENIbHbIC MHTEPBAIbI AJI1 MATEMATUUECKOTO OKUJIAHUS U CPETHETO
KBaJIpaTUYHOI'0 OTKJIOHEHHUS IIpH ypoBHE HanéxHocTu 0.95.



HJ[3 Nel3 «Bovisacnenue KoppenayuoHHOol 3a6UCUMOCHU USMEPUMBIX HPUZHAKOB)

ITo nanubiM 3anaun, ucciaeayemoit B MJI3 NeNe 11-13,  naliTu u 3anucaTh B

KOPPEJSIIHOHHYIO Ta0IHIly YCIOBHBIE cpeanue. Ha KoppensioHHOM 1oJie TOCTPOUTh JIMHUU

perpeccun. Haiitu ucnpaBieHHbIH KOPPETAIHMOHHBII MOMEHT U KO (OUIIEHT KOPPEIISLIHH.

[TpoBepuTh rUNOTE3Yy O HE3ABUCUMOCTH NpU3HAKOB X U Y (ypOBEHb 3HAUUMOCTH NPUHATH

paBabM 0.05). Paccuurats k03pdunueHTs! tuneiHoM perpeccun (X Ha Y wm Y Ha

X).IIpoBepuTh 3HaUMMOCTh ypaBHEHUS perpeccuu. Halitu qoBepuTebHbIE HHTEPBAJIbI IS

KO3 PHUITMEHTOB KOPPEIAIUU U JTMHEHHOU perpeccun (pu ypoBHe HaaéxHOoCcTH 0.95).

IIpuioxenne 2

OneHoYHbIE cpeacrea AJisi MIPpOBECACHUSA l'lpOMe?KyTO‘{HOi/i aTrTeCTallum

a) [lnanupyembie pe3yabTaThl 00y4eHHUsI H OLIEHOYHbIE CPEACTBA /IJIsl IPOBeAeHU

NMPOMEKYTOYHOM aTTeCTAllUM:

Kon
WHIUKATOP
a

WNHnukaTop AOCTHKEHUS
KOMIIETEHIINHU

OrneHOYHBIC CPE/ICTBA

OIIK-1: Cnoco0en pemiaTh BONpPOCHI NPogecCHOHATbHOM /1esiTeJIbHOCTH HA OCHOBE

€CTCCTBEHHOHAYYHBIX M Oﬁ[llCl/lH)KeHeprlX 3HaHl/[l7[, METOA0OB MATEMATHYECCKOI'0O aHAJIN3A U

MOACTUPOBAHUSA

OIlK-1.1

Ucnonb3yer
€CTECTBEHHOHAYYHbIE U
OOIIeMHKEHEePHBIE 3HAHUS IS
pelIeHus: BOIPOCOB B
npodeccuoHanbHOM
JIEATEIIbHOCTH

1. ®opMyaUPOBKH OCHOBHBIX TEOPEM (CBOMCTB,
MPU3HAKOB U3Y4aeMbIX TOHATHUNA, HEOOXOIUMBIE U
JIOCTATOYHBIE YCIOBUS) B M3y4aeMbIX pazjienax

Kypca.

2. MeTo1bl pacCKpBITHS HEOIIPENETIECHHOCTEH,
BBISICHEHUS HEMIPEPBIBHOCTU (PYHKLIUHU OJHOM
IIEPEMEHHOM.

3. AJIrOpUTM TPUOIHMKEHHOTO BBIYUCIICHUS
(GyHKIMHU ¢ TOMOIIBIO TuddepeHnmana;
HaIKMCaHUsl YpaBHEHUS KacaTelbHOM MpsMOi
(mockoctn).

4. AHTOpI/ITM IIOJIHOI'O UCCIICIOBAHUA (I)YHKI_II/II/I

5. MeTo/1bl BBISICHEHUS KJIACCOB HHTETPUPYEMBIX
(GyHKIMH, a TAaK)Ke METOAbI MHTETPUPOBAHUS
OCHOBHBIX KJIACCOB (DYHKIIMH.

Teopeanecmde BOIIPOCHI AJIA 3a4eTa H
IK3aMCHOB

1. CxangpHO€ MpPOW3BEIICHHE ABYX BEKTOPOB M
€r0 CBOICTBA.




Kon
WHIAKATOP
a

Nupukarop qocTrxeHUst
KOMIIETCHIINU

OneHouyHble CpeaCcTBa

2. BekropHoe NpOM3BENEHUE [IBYX BEKTOPOB M
€ro CBOMCTBA.

3. CMemaHHoe Npou3BesieHUE TPEX BEKTOPOB U
€ro CBOMCTBA.

4. OcHOBHas W€ aHAJIUTHUUYECKON I'€OMETpHUH,
IIPUMEHEHNE BEKTOPHBIX IPOU3BEICHUN.

5. Ilpsamas Ha mockocTu. Pa3iauuHble BHBI
ypaBHEHUH MPSAMON Ha TNIOCKOCTH.

6. Yrom Mexay HOpsSMbIMA Ha IIJIOCKOCTH.

PaccrosHue or TOUKM [0 HOpsAMOM  Ha

IIJIOCKOCTH.

DJUIHIIC U €r0 CBOWCTBA.

l'unep6ona u eé coiicTaa.

[TapaGona u e€ cBoiicTBa.

10. IImockocts B mpocTpaHcTBe. Pasnuunble
BU/Ibl YPABHEHUH INIOCKOCTH B IIPOCTPAHCTBE.

11. Yron mexnay IuockocTsmu. PaccrosiHue ot
TOYKH JI0 IIJIOCKOCTH.

12. Ilpssmas B mpoctpaHcTBe. Pasnuunble BHIIBI
YPaBHEHHUI IIPSIMON B IPOCTPAHCTBE.

13. B3aumMHOE pacnoJIOKEHUE IUIOCKOCTH U
IPSIMOM B IPOCTPAHCTBE.

14. TIoBepXHOCTH BTOPOTO MOPAJIKA.

15. KpuBas B IpOCTPAHCTBE.

16. ®ynkuus. CiocoOsl 3a1anus. O61acTh
onpezaeneHusi. OCHOBHbIE 3JIEMEHTAapHbIE
(yHKINH, UX CBOMCTBA, TpauKu.

17.Ilpenen ¢pyukuuu B Touke. [Ipenen pynkunu B
6eckoHeuHOCTH. OJJTHOCTOPOHHHE MPEIEIbI.

18. beckoHe4HO Malible U OECKOHEYHO OOJIbIINe
¢yHKIMH, CBSI3b MeXAy HUMU. CBolicTBa
0ECKOHEYHO MabIX (PYHKIIHH.

19. Teopems! o0 npenenax. Packpsitue
HEONPENEIEHHOCTEN.

20. 3aMeyaTeNnbHbIE MPEAEIIbI.

21.CpaBHeHHE OECKOHEYHO MaJIbIX (DYHKITHIA.
DKBHUBaJICHTHbIE 0ECKOHEYHO MaJible () yHKIIUU
1 OCHOBHBIE TeopeMbl 0 HUX. [IpuMeHenue k
BBIYHCIIEHUIO TIPEJIENIOB.

22. HenpeppiBHOCTh QYHKIIMH B TOUKE. TOUKH
pas3pbiBa U UX Kiaccuukanus.

23.IIpousBoiHas PyHKITHH, €€ T€OMETPUIECCKUI
1 GU3UYECKUN CMBICIT.

24. YpaBHEHHMS KacaTeIbHOM U HOPMaJU K
KkpuBoil. uddepenmpyemMocts GyHKIIMU B
TOYKE.

25.IIpon3BoiHast CyMMBI, pa3HOCTH,
MIPOU3BECHNUS, YACTHOTO (DYHKIHIA.
ITpon3sBosHas c10KHOM 1 00paTHON PYHKITHIA.

© o N




Kon
WHIAKATOP
a

Nupukarop qocTrxeHUst
KOMIIETCHIINU

OneHouyHble CpeaCcTBa

26. luddepeHnnpoBanne HESBHBIX U
apaMeTPUUECKH 3a1aHHBIX (DYHKIHI.
Jlorapudmmueckoe nuddepeHupoBanue.

27.11pou3BOIHBIE BBICIINX MTOPSIKOB.

28. lnddepennman pynkuuu. ['eomerpuaeckuit
cmbic auddepennnana. OCHOBHbIE TEOPEMBI
o muddepeHnmanax.

29. [Ipumenenne nuddepenmnuana K
NPUOIMKEHHBIM BBIYMCIICHHSIM.

30. OcHOBHBIE TeopeMbl AU PepeHInaTbHOro
ucuucienus: Posrs, Jlarpanxka u Kommn.

31. [IpaBumno Jlonurans.

32.Yci0BUsS MOHOTOHHOCTH (DYHKLIUH.
Dkctpemymbl GpyHkiuil. HeoOxonumoe u
JOCTaTOYHOE YCIIOBUS IKCTpeMyMa (PyHKIINH.

33. HauGombiiee 1 HauMeHblIIee 3HaYeHUs
(GyHKIMK Ha OTpE3Ke.

34. Beinyxiiocts rpaduka yHkuun. Touku
nepernda. Heobxoaumoe u goctatoyHoe
YCIIOBUS TOYEK Ieperuoa.

35. AcuMnITOTHI rpaduka QyHKIUH.

36.IlepBooOpazHas. HeonpeneneHnHslil HHTErpal
u ero cBoiictBa. TalnuIa OCHOBHBIX
MHTErpaoB.

37. OCHOBHBIE METO/Ibl HHTETPUPOBAHU: 3aMeHa
MIEPEMEHHON ¥ UHTErPUPOBAHUE IO YaCTSIM.

38. OmpeneneHHbIi  WHTErpal Kak  IMpejen
MHTETPAIIBHON CYMMBI, €70 CBOMCTBA.

39. ®opmyna Herotona — Jleitouuna. OcHOBHBIE
CBOICTBa ONPEEICHHOTO HHTETpaa.

40. BpluncieHue  ONpENENeHHOro  MHTErpajia
(3amMeHa MepeMEeHHOM, WHTErpupOBaHUE 10
gactsM).  MHTerpupoBaHHMEe  YEeTHBIX U
HEYETHBIX (DYHKIMA B  CHMMETPHYHBIX
npenaenax.

41. HecoOGCcTBEHHBIE HHTETPAITBI.

42. T'eomeTpuueckre U GU3NIECKUE TPUITOKEHUS
OTpe/IeIEHHOT0 UHTEerpaa.

43. O6nactes omnpenenenus OHII.  Ilpenen,

HENPEPBIBHOCTb. CaoiicTBa byHKIUH,
HEINIPEPBIBHBIX B OIPAHUYEHHON 3aMKHYTOMN
obacTH.

44. YacTHble IPOU3BOIHBIE NIEPBOTO MOPSAAKA, UX
reOMETPHUECKOE UCTOJIKOBAHUE.

45. YacTHble IPOU3BOJHBIC BBICIIUX OPSAIKOB.

46. TuddepeHunpyemMocTsb u TTOJTHBIN
muddepentman ¢yHkuuu. VHBapHaHTHOCTH
dhopmbl motHOTO U depeHmana.

47. Tlpumenenue mnonHoro nuddepeHnmana K




Kon
WHIAKATOP
a

Nupukarop qocTrxeHUst
KOMIIETCHIINU

OneHouyHble CpeaCcTBa

48.

49.
50.

51.

52.

53.

54.

55.

56.

57.

58.
59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

PUOIMKEHHBIM BBIYUCIICHUSIM.
JuddepeHnpaibl BHICIIUX MOPSIIKOB.
[IpousBoanas cnoxuoil ¢ynkuuu. IlomHas
IPOM3BOIHASL.

JuddepenurpoBanue HeIBHOU (HYHKIIMH.
KacatenpHast MIOCKOCTH W HOpPMaib K
MTOBEPXHOCTH.

OKcTpeMyM  (YHKUMHU JIBYX IE€PEMEHHBIX.
Heo0GxomuMoe W J1OCTaTOYHOE  YCIIOBHE
JKCTpEMyMa.

HaubGonbmiee u©  HauMmeHbllee 3HAuYCHUS
(yHKIIUU B 3aMKHYTOH 00J1aCTH.
Huddepennnanbaple ypaBHEHHUS: OCHOBHEBIC
HOHSATHS. 3anauu, IPUBOASIIIE K
mQQepeHIaIbHBIM YpaBHEHHM.

Teopema cymiecTBOBaHUS U €IUHCTBEHHOCTU
pemeHust qudGepeHaIbLHOT0 YpaBHEHUSI.

YpaBHeHUA c pa3aesAIOIUMHUCS
HEPEMEHHBIMU.

OnHoponaHsbie nuddepeHnraIbHbIe
ypaBHeHus | nopsaka.

JInnelinbie YpaBHEHHSL. YpaBHeHUs
beprymn.

VYpaBHeHMe B MOJNHBIX JU(depeHnmanax.

Juddepernunanbaple  ypaBHEHUS  BBICIINX
MOPSIAKOB: OCHOBHBIE TIOHSITHSL.

VYpaBHeHUs,  JOMYyCKAlOIUME  MOHMKEHHE
MOpsi/KA.

Jluneiitnble auddepeHnnanbHble  ypaBHEHUS
BeICIIUX TopsiakoB. Materpuposanne JIOJAY
C MOCTOSTHHBIMU KO3 UIIEHTaMH.
JIuneitnpie HeomHopoaueie Y. Crpykrypa
obmiero pemenus JIHJY.

OneMeHThl KOMOMHATOPUKHU: TEePECTaHOBKH,
pa3MelieHusl, CoueTaHusl.

OcCHOBHBIE TIOHATUS TEOPUU BEPOSTHOCTEH:
WCTIBITAaHUE, COOBITHE, BEPOSITHOCTH COOBITHSI.
HeiictBuss  Hax  coObITMsAMU.  Anredpa
COOBITHH.

Teopembl ~ cloXkeHUsT U YMHOMKEHUSA
BEPOSITHOCTEM.

BeposiTHOCTh TOSIBIEHHS XOTS OBl OJIHOTO
COOBITHSL.

dopmyna MOJHOW BEPOSITHOCTH U (popMmyIia
baiieca.

Cxema bepnymm, ¢opmyna beprymm,
HaWBEpOSITHEIIIEE YUCIIO TOSIBJICHU I
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coObiTHs 4 B cxeme beprymu.

70. [IpuOmmkenHple  GopMysIBl B CXEMeE
beprymn.

71. JluckpeTHas ciaydaiiHas BEJIMYMHA U CIIOCOObI
e€ 3ananusa. OyHKUUA paclpeesCHUs .

72. MaremMatu4eckoe OXUIAHWE JUCKPETHOU
CIIy4alHOM BEJIMYMHBI U €70 CBOMCTBA.

73. Hucnepcus JIUCKPETHOM CIIy4aitHOM
BenuuuHel u e  cBoiictBa. Cpemnee
KBaJIpaTUYECKOE OTKJIOHEHUE.

74. HenpepsiBHast ciy4yanHas BEJIMYMHA.
CaoiicTBa (DyHKIIUHM pacIpeIeIeHUs.

75. II1OTHOCTE ~ BEPOATHOCTH  HENPEPBIBHON
CIIy4ailiHOM BEJIMYMHBI U €€ CBOWCTBA.

76. UuciioBble XapaKTEPUCTUKU HENPEPHIBHBIX
CIIy4alHbIX BEJIMYMH.

OIIK-1.2:

[IpumeHnsier MeTobI
MaTeMaTUu4eCcKoro
MOJICIIUPOBAHUS NTPU
MPOEKTUPOBAHUU U Pa3pabOTKe
XyJ10KECTBEHHO-TIPOMBIIIICHH
bIX U3JIETUI, MAaTEPUAIIOB U
TEXHOJIOTHI X MTPOU3BOICTRA,
BKJTIOYast co3nanue 3D-moneneit
JUIsl KOHCTPYUPOBaHUS
pa3pabaThIBae€MbIX U3AETUI

Ilpumepnule 3a0anun u 3a0auu

3apanue 1. CocTaBbTe QJITOPUTM PEIICHHUS . . ...
3a/1auu.

3agaya 2. Beruncnure npezen no npaBuity
Tomurans lim &Ssin@x-4)

X—2 X2 _ 4
3apanue 3. Chopmynupyiite HEOOXOAMMOE
YCIJIOBHE dKCTpeMyMa (DYHKIIUU OJHOMN
IIEPEMEHHOM.

3anaua 4. KakoB reoMeTpHYeCKHil CMBICT
OTIpeIeIEHHOT0 HHTETpaJia OT JaHHOM (QYHKIUY B
JTaHHOM MHTEpBaJIe B IEKapTOBOU CUCTEME
KOOpJAUHAT?

Ilpumepnvie npaxmuueckue 3a0anus 011
IK3AMEHO08 U 3auema:

1. Jlanbl KOOpAMHATHI BEPIIUH MTUPAMHU/IBI

AAAA, .

A(L36), A(221), A(-101), A,(-46-3)
Haiitu: 1) puny pebpa AIAZ; 2) yron
MEXIy pedpamu Ah y A




Kon

Nupukarop qocTrxeHUst

WHAKATOP OrneHouHbIe CpeACTBa
. KOMIIETCHITNH
3) yron mexay pedbpom AA TPaHbIO AhAs
4) mouiaap rpaHu AlAzAi; 5) o0Bem
MUPAMU/IBL.
2. 2. B TpeyroipHHKE ¢ BepIIMHAMHU
A(2,1), B(5,3), C(-6,5) naiitu nimuny
BBICOTHI M3 BEPIITUHBI A.
3. 3. Hanwmcarb KaHOHHUYECKHE U
napaMeTPUYECKUe YPaBHCHUS MTPSMOH,
npoxosiei yepe3 Touku M(2,1,-1) u
K(3,3,-1).
4. 4. CocTaBUTh ypaBHEHUE IUIOCKOCTH,
npoxosiei yepe3 Touku A(1,0,2),
B(-1,2,0), C(3,3,2).
5. 5. Jlokasarb, 4TO NpsSMBbIE TapaAJIICIIbHBIL:
{x +y-2=0
Xx+2 y-1 z
T3 -2 14 X-y-5z-8=0
OIlK-1.3 1. Beruucnure npenens:

IIpumeHnsieT MeTobI
MaTEMAaTHYECKOTO aHAIIN3a JUIs
pacdeTa KOHCTPYKIIHAN
XyJ10KECTBEHHO-TIPOMBIIIEHH
bIX U3/I€JIUN U BBIIIOJIHEHUS
TEXHOJIOTMYECKUX PaCyeTOB

. 1+4x—x* . 3x-arcsin 2x
x>0 X + 3X° + 2X x=0 COS X —C0S” X
 N2x—-1-+5
lim— -
x—3 x_S

2. Hatinure g—y st yHKIMIA: a) y = e4x*x2 .
X

6 Xx=ctg2t,
) {y: In(sin 2t ).

3. Haiitu Heonpeaen€HHbI HHTErpa: a)

IsinSx-cosSxdx,G) jmdx B)
(x=sinx)*

j(2x+5)~exdx.

4. BolurcnuTh onpeeseHHbIA HHTerpa
20
20

'! Vx?+5
5. Haiitn mmomanp ¢Gurypsl, orpaHudeHHON

2
muHusmu: X =4, y° =4x.
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6. Haiitu u moctpouts 007aCTh ONIpEIEICHUS

by U= VI—X2 —y? +(x— y)3l

7. Haiitu monueit  auddepennman  QyHKIUN:

z=x>Iny—sin2xy.

8. HaiiTu dacTHBIE TNPOU3BOAHBIE MEPBOTO

nopsiaka  pynkumm: Z =5X°Y° +In(x + 4y).

9. HanucaTh ypaBHEHHE KacaTebHOW TUIOCKOCTH

¥ HOPMAaJTH K IOBEPXHOCTH Z =+/X° +Yy° B
touke (3, 4, 5).

10. Pemure 3amauy Kormm:
ycos® xdy = (y2 +1)dx , y(0)=0.

11. Haitnure ob1iee periecHue
nuddepenimansHoro ypasuenus  y'' +y' =
ex,

12. Tlpu nocrake ¢ 3aBoja Ha 6a3y 1000
pPaTUONIPUEMHHUKOB, Y 55 BBILIN U3 CTPOs
namnbl. HaliTy BEpOATHOCTB TOTO, UTO B3STHIN
HayJla4y IpUEeMHUK Oy/ieT UCTIPaBHbIM.

13. TlpuHUMaeM BEPOSITHOCTH POXKICHHS
MaJIbYMKA U JIEBOYKHU paBHbIMU. HaliTn
BEPOSATHOCTH TOTO, UTO cpenu 14
HOBOPOXKJIEHHBIX 6 OKa)XKyTCsI MAJIbYMKAMHU.

15. Jlan 3aKoH pacnpeneneHus: AUCKPETHOM
CIIy4aiiHON BEJINYMHBI:

Xx: | 110 | 120 | 130 | 140 | 150

p: 101]02(03]|02]0.2

BBIYHUCIINTh €€ MAaTCMATUYCCKOC OXXKHNIaHUC,
AUCTICPCUIO U CPEAHEC KBAAPATUUICCKOC
OTKJIOHCHHCE.




0) Ilopsinok nmpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJN U KPUTEPHH
OlleHUBAHMS:

[TpoMexxyTouHast aTTeCTalKs [0 TUCIUIUTHHE «MaTeMaTHKay BKIIFOYAaeT TCOPETHUCCKUE
BOIIPOCHI, TIO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHHS O0YYAIOIIUMUCS 3HAHUM, M TPAKTUICCKHE
3aJIaHus, BBIABIIAIONINE CTEIICHb C(DOPMHUPOBAHHOCTH YMEHUH M BJIAJICHU, TPOBOAUTCS B (hopme
1 3ayera u 1 sx3ameHa.

DK3aMeH I10 ,Z[aHHOﬁ JUCHUIINIMHE ITPOBOAUTCS B YCTHOﬁ (bopMe 10 5K3aMCHAIIlMOHHBIM 6I/IJ'IeTaM,
Ka}K,I[Hﬁ M3 KOTOPBIX BKIHOYACT 1 TeOpeTI/I‘IeCKI/Iﬁ BOIIPOC U TPpHU NPAKTHYCCKUX 3aJaHH.

IMoka3aTenu U KPUTEPUHU OIIEHUBAHNS 3a4eTa B IEPBOM ceMecTpe:

- UTs CIaY | 3a4eTa o0yJaromuiics mokassiBaeT copmupoBanHocTh kommnerennun  OITK-1; T.e.
CTYJEHT JIOJDKEH MOKa3aTh 3HAHHs Ha YPOBHE BOCIIPOU3BEACHUS U 00BACHEHUS HHPOPMAIIHH,
MHTEJUICKTYaJIbHbIC HABBIKU PELICHUS 33]1a4;

- 3a4eT He CJaH, €CIIM Pe3y/IbTaT 00yUYEeHUsl HE JOCTUTHYT, 00Y4aroLuiics He MOXKET IOKa3aTh
3HAHUS Ha YPOBHE BOCIIPOM3BEICHHS U 00BICHEHHS HH(POPMAIIMU, HE MOXKET MOKa3aTh
WHTEJUIEKTYJIbHbIE HABBIKHA PELICHUS IIPOCTHIX 3a/1a4.

IToxa3zatenun u KPUTEPHUHA OLICHUBAHUSA 3K3aMEHA BO BTOPOM CeMeCTpe:

— Ha OLIEHKY «OTJIMYHO» — 00y4arouuiics JeMOHCTPUPYET BBICOKHH YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIINHU, BCECTOPOHHEE, CUCTEMATHUECKOE U ITyOOKOE 3HaHUE
yueOHOro MaTepuasa, CBOOOIHO BBIMIOJIHSAET MPAKTUYECKUE 3aJaHHsl, CBOOOTHO ONEpUpPYET
3HaHUSIMHM, YMEHUSIMH, IPUMEHSET UX B CUTYallUsIX MOBBILIIEHHON CII0)KHOCTH.

— Ha OLICHKY «X0POo1I0» — 00y4JaroIuiics JEMOHCTPUPYET CPEAHUM ypOBEHb CPOPMUPOBAHHOCTH
KOMIIETEHIIMH: OCHOBHBIE 3HAHMSI, yMEHUS OCBOEHBI, HO JIOMYCKAIOTCs HE3HAYUTENIbHbIE OIINOKHY,
HETOYHOCTH, 3aTPyAHEHHUs IIPY AHAJTUTUYECKUX ONEpalUsX, IEPEHOCE 3HAHUM U YMEHHUM Ha
HOBBIE, HECTAHIAPTHBIE CUTYALlNH.

— Ha OLIEHKY «yA0BJETBOPHUTEIbHO» — 00yUYaIOUIUIICs 1EMOHCTPUPYET MOPOrOBbIN YPOBEHD
c(OpMHUPOBAHHOCTH KOMITETEHIIUH: B X0/1€ KOHTPOJIbHBIX MEPOIIPUSATHH JTOMYCKalOTCS OMNUOKH,
IPOSIBIISIETCS] OTCYTCTBHE OTJENIbHBIX 3HAHUH, YMEHUHN, HABBIKOB, 00yYarOIIUIACS UCIIBITHIBAET
3HAUUTENBHBIE 3aTPYAHEHUS [IPU ONIEPUPOBAHUN 3HAHUSAMHU U YMEHUSMU IIPU UX NIEPEHOCE Ha
HOBBIE CUTYall1H.

— Ha OIIEHKY «HEeY/I0BJIETBOPUTEILHOY» (2 O6amia)— o0yJaromuiics JEeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUEeCKOro MaTepuaa, JOMyCKaeT CyIlIeCTBEHHbIE OIUOKH, HE MOXKET TTOKa3aTh
MHTEIJIEKTYalbHbIC HABBIKU PEIISHUS MPOCTHIX 3a/1a4 UM HE MOXKET MTOKa3aTh 3HAHUS JaXKe Ha
YPOBHE BOCTIPOU3BEICHHS U 00BICHEHUSI HHPOPMAIUH.

— Ha OLICHKY «HeY/10BJ1eTBOPUTEJbLHO» (1 Oamn) — oOyuaromuiicss He MOXKET NoKa3aTh 3HAHHS Ha
YPOBHE BOCTIPOU3BEICHHS U 00BSICHEHHs HH(POPMAIINH, HE MOXKET MTOKa3aTh HHTEN-JIEKTyaJbHbIe
HAaBBIKU PEUICHMSI POCTHIX 33]a4.



