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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamuu B 2024 - 2025
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinagHoil MaTeMaTuku U HHPOPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii I0.A. U3BekoB

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinamaHoi MaTeMaTuku U HUHPOPMATHKH

[Iporokom ot 20 1. Ne

3aB. kadempoii I0.A. U3Bexos

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM roay Ha 3acenanuu Kadeapel [IpukiaaHoi MaTeMaTUKU U UHOOPMATUKH

IIporokomor 20 1. Ne

3aB. kadeapoii 10.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3acenanuu kaeapsl [IpUKIaaHON MaTEMAaTHKU U HHOOPMATHKH

IIporokomor 20 1. Ne

3aB. kadenpoit I0.A. U3Bekos




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[ensMu  ocBOeHMsA JUCLUIUIMHBL «Martematuka» sBIAOTCA: (QOPMHpPOBAHUE Y
oOyyaromuxcst OOHIeKYIbTYpPHOW KOMIIETEHIIMH, BKJIIOYAIOMIEH O3HAKOMIIEHHE OakalaBpOB C
OCHOBHBIMM MaTEMaTHYECKUMH MOHATUSIMH, BOCHIUTAHUE BBICOKOM MaTeMaTHUECKOW KyJIbTYpBI,
Oasupyromieiics Ha HMCIOIb30BAHUM OCHOBHBIX 3aKOHOB MAaT€MaTHKH B TNPO(ecCHOHAIbHOM
NEeSTEIbHOCTH, IPUBUTUE HABBIKOB COBPEMEHHBIX BMJIOB MAaTEMaTHMUYECKOI'O MBIIUIEHUS,
UCIIOJIb30BAaHUE MAaTEMaTUYECKUX METOJI0OB M OCHOB MAaTEMAaTHUYECKOTO MOJEIMPOBAHMS B
IPAaKTUYECKON NEesTeIbHOCTH, BBIPA0OTKA y OakalaBpOB YMEHMs IPOBOJUTH MaTeMaTHYECKHM
aHAJIN3 MPUKIAJHBIX 33]1a4 U OBJIAJIEHUE OCHOBHBIMU AaHAJIUTUKO-TEOMETPUYECKUMHU METOAAMMU
UCCIICIOBaHMSI TAKKX 3a]1a4.

2 MecTo THCHHIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMmel

Hucuunnuua MartemaTuka BXOAUT B 00S3aTENbHYI0 4YacTh Y4YeOHOro IUIaHa
00pa3oBaTeNbHOI MPOrPaMMBI.

Jnst  w3ydeHus  IUCHMIUIMHBI — HEOOXoaAuMbl  3HaHWS  (YMEHHWs,  BJIaJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTE U3yUEHUS TUCIUILINH/ PAKTUK:

OcBoeHue TaHHOM JUCUUILUIMHBI IPEAIoiaraet, YTo B pe3yJbTaTe U3y4eHUs IIKOJIbHOTO
Kypca MaTeMaTUKH O0ydaroIuiicss uMeeT chOpMHUPOBAHHOE MPEACTABICHHE O MAaTEMAaTHUKE Kak
YHHUBEPCATbHOM SI3bIKE HAYKH, 00 HIESIX M METoJaX MaTeMaTHUKH, BJaJeeT MaTeMaTHUYeCKHUMHU
3HAHUSIMUA U YMEHUSMH, COOTBETCTBYHOHIMMU DeneparbHOMY KOMIOHEHTY TOCYJapCTBEHHOTO
CTaHjaapTa o0Imero oopa3oBaHus, UMEET PAa3BUTOE JIOTHUECKOE MBIIUICHHUE, TPOCTPAHCTBEHHOE
BOOOpakeHue, 00J1a/1aeT BHICOKUM YPOBHEM aJITOPUTMHUYECKOUN KYJIBTYPHI.

3HaHus (YMEHUS, BlaJIeHus), MOJTYYeHHbIE IPU U3yYEeHUHU JAaHHON AUCLUILIMHBI OyayT
HEOOXOIUMBI JUIsl U3yUeHUS IUCIUIUTNH/TIPaKTHK:

CrenpanbHble TEXHOJOTHH XY10’KECTBEHHOM 00pabOTKM MaTepranoB: KAMEHb

3D MozenrpoBaHue XyI0KECTBEHHO-TIPOMBIIIJICHHBIX H3IEIAN

TexHonorus o6paboTKu MaTepHanoB: KaMeHb

N300pa3utenpHble TEXHOIOTUH XY 105KECTBEHHO-TIPOMBIIIIIEHHBIX U3/1EIHH

DKOHOMUKA

VYuebHasg-TexHoJornuecKas (KOHCTPYKTOPCKO-TEXHOJIOTHYECKas) MPaKTHKa

DNEeKTPOTEXHHUKA

BeinonHenue u 3amura BHITYCKHONW KBaNU(UKAMOHHOM paboThI

dusuka

OCHOBBI NHKEHEPHBIX TEXHOJIOTUI

IIpoekTHas neATENTBLHOCTD

3 KomnereHuunu ody4yaroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

TUCHUTLUTHHBI (MOYJIs1) ¥ IIJIAHUPYEMBbI€e Pe3yabTaThl 00yUeHH st

B pesynbrate ocBOeHUST AUCIUIUIMHBI (MOIYJs1) «MartemaTnkay 00yJaromuics JOJDKEH
007a/1aTh CIEAYIONUMHU KOMITETEHITUSIMU:

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

OIIK-1 Cnoco0eH MpPUMEHSTh €CTECTBEHHOHAYYHBIE M OOIIEMH)KCHEpPHBbIC 3HAHUS, METOIbI
MaTeMaTHYSCKOT0 aHAJIN3a U MOACIMPOBAHUS B 007aCTH TPO(heCCHOHAIIBHOM IeITeIIbHOCTH

OIIK-1.1 Hcnonws3yeT ecTeCTBEHHOHAyYHblEe U OOIIEHHXEHEPHBIC 3HAHUS IS
pEIIeHUS BOIIPOCOB B MPO(hECCHOHATLHOM eI TeTLHOCTH
OIlIK-1.2 [IpumensieT METOIbl MAaTEMATHYECKOIO0 aHAIN3a W MOJACIHMPOBAHUS IS

YOpaBJICHUS  TMPOM3BOJICTBOM W  KA4eCTBOM  TMOJUTPAPUUIECKON |
YIIaKOBOYHOM IIPOTYKIIMHU

OI1K-1.3 ['0TOBUT MaTepuabl U AaHATU3UPYET JJIsI COCTABICHUSI HAYUHBIX




|o630p013, IMyOJIMKAIUI, OTYETOB




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

YUCJIC:

— KOHTaKTHas paborta— 112,2 akan. 4acos:
—aynuropHas — 108 akan. 9acos;

— BHeayiuTopHas — 4,2 akaJl. 4acoB;

— caMocCTosTeNbHAs paboTa — 68,1 aka. yacos;
— B (hopMe MpakTUIECKOM o AroToBku — 0 akaj. Jyac;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTeCTaluu - 3a4€T, 9K3aMCH

AynuropHas = =
o | xomraxTHas pabota E 3 dopma TEKyIEro
= s X By KOHTPOJIS
Pasnen/ Tema 3 (B axaz. acax) S A y P Kon
S — S g O | camocTOATENbHOM | - ycTIeBaeMOCTH M B —
A 3 g & paboTEI HPOMEKYTOUHOM
Tex. nab. | mpaxr. 29 aTTecTalun
3aH. 3aH. | O &
1. Pazmen 1. JluneiiHas u
BEKTOpHas anredpa
- MOJIrOTOBKA K
1.1 Tema 1.1. Marpuusl u &
onpeeTHTeH PAKTHIECKOMY IpoBepka
Tema 12 ’ CreTeMbL 3aHATHIO, WHAWBHUTYaTbHBIX OIIK-1.1,
FR— o 1 5 10 26 - BBITIOJIHEHHE 3a7aHuii, OIIK-1.2,
SR — WHAWBUIYAIBHBIX | KOHCYIBTAIUH 110 OIIK-1.3
aBHI;HHﬁ JIOMAIIHUX pemennto U3 1
P 3aJaHuN
HWroro no pazneny 5 10 26
2. Pasgen 2. AHamuTHueckas
TeOMETpHs Ha TUIOCKOCTH U B
TIPOCTPAHCTBE
2.1 Tema 2.1. YpaBHeHus
MpsIMON Ha TIOCKOCTH
BeimonHeHne AKP
Tema 2.2. VYpaBHeHus - KOHCYJIbTAIMU O
PSAMON B IPOCTPAHCTBE Ne2 u AKP Ne3 pewenuto U3 Ne2 OIIK-1.1,
Tema 2.3 Bsaumnoe| 1 5 8 27 «BekTopHas - IpOBEpKa ’ OIIK-1.2
- N anrebpa u "
pacroyIokKEeHUe TI0CKOCTEeN P pewenus AKP Ne2, OIIK-1.3
U IPSIMBIX B IPOCTPAHCTBE anaTIiecKat Ne3
TeOMETPHSL. -
Tema 2.4. Kpubie BTOpPOro P
TOpsIIKa
Wroro no pazaeny 5 8 27
3. Pasnen 3.
JuddepennmansHoe u
WHTETPaIbHOE WCUHCIICHHE
KOHCYJIBTAIIUH T10
- CaMOCTOSTENIbHAS
3.1 Tema 3.1. TIlpenen. emeHuno I3 Ned
IIpousBoaHas P padora ¢ b - HpOBe]i]Ka ’
) . JUTEpaTypoit —
[Ipumenenne npou3BoAHOM KOI:-I crﬁ)m pemenns AKP Ne5
Tema 3.2. (gactp — OIlK-1.1
. «3agaum, !
Heomnpenenennsrii 1 8 18 HpI/IBOIILLﬂIJ_II/Ie « TIPOU3BOJIHBIC), OIIK-1.2,
WHTETpa - IpOBEpKa OIIK-1.3
Tema p3.3. OnpeneneHHbIH TTOHATHIO | pemeHEﬂ AII)<P Ne5
HHTETpall U ero TPOHMSBOJHOM, (gactp —
P - BBIIIOJTHEHUE
MPUIIOKECHUS AKP IIOCTPOCHHE
rpa¢uKoB HyHKIUN)




OIIK-1.1,

3.2 3auer OIIK-1.2,
OIIK-1.3
HUroro no pazaeny 8 18
Hroro 3a cemecTp 18 36 53 34T
4, Pazgen 4,
JuddepenunansHoe u
UHTETpaIbHOE HCYHUCIICHHE
(dhyHKIMH HECKOJIbKUX
- MOJITOTOBKA K
PAKTHIECKOMY
3aHSTHIO,
- KOHCYJIbTallUH 110
- BBIIIOJTHEHUE
VI3 Ne7 pewmennto UJ13 Ne7,
4.1 Tema 4.1. YactHble - - mpoBepka UJI3
MIPOU3BOIHBIE GbyHKUNH «Kparnrie Ne7
HIG)CKOJILKI/IX IIEPEMEHHBIX U MHTCTpallbD, -II 01_3e’ Ka OIIK-1.1,
P 2 4 8 5 |- camocrosTensHOE POBCP OIIK-1.2,
UX TPUIIOKEHUS KOHCIIEKTa
U3y4YECHUE . OIIK-1.3
Tema 4.2. Kparnsie «CBoiicTBa
JIUTEPATypPHL: N
HHTETPAIBI JIBOIHBIX U
KOHCTIEKT OIHLIX
«CBoiicTBa P
N HHTETPAIOBY»
JTBOMHBIX U
TPOMHBIX
HUHTETPAJIOB)
Hroro mo pazneny 4 8 5
5. Paznen 5. Psanpr.
JuddepeHmanbHpie ypaBHEHUS
- COCTaBJICHHE
KoHcnekTa «J1Y
5.1 Tema 5.1. Ywucnossie -
BBICIITUX
psLIBL HOPSLIKOB KOHCYJIbTHPOBAHNE
Tema 52| 2| 6 12 | 41 P > 1o petenuto M]3,
CBOJISIIIIUECS K
JuddepenimanbHbie - MpoBEpKa
TIEPBOMY»,
ypaBHEHHS KOHCIIEKTa
- BBITIOJTHEHUE
AKP
Wroro no pazneny 6 12 41
6. Paznen 6. Teopus
BEpOATHOCTEN u
MaTeMaTHYeCKasi CTATUCTHKA
6.1 Tema 6.1. OcHOBHbIC -
TOHSITHS TEOpUH - BBIMIOJIHEHHE | KOHCYJIBTHPOBAHUE
BEPOATHOCTEN AKP «Teopus o pemenuto NJ13
Tema 6.2.  OcHOBHbIE BEPOSATHOCTEIN "Teopus OIIK-1.2,
TEOpPEMBI TOPUH 8 16 6 - BBIIIOJIHEHHE BEposITHOCTEH", OIIK-1.3,
BEPOSITHOCTEN 2 A3 « - IpOBepKa OIIK-1.1
Tema 6.3. DneMeHTHI Matemarnueckas pemrenust AKP
MaTeMaTH4YeCKOH CTaTHCTUKA» «Teopus
CTAaTHCTHKU BEPOSTHOCTEI»
OIIK-1.1,
6.2 Dx3ameH OIIK-1.2,
OIIK-1.3
Wroro no pazneny 8 16 6
Hroro 3a cemectp 18 36 15,1 SK3aMeH
Uroro no pucnuminuze 36 72 68,1 3a4€eT, DK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipn npoBeaeHHM 3aHATH M OpraHU3allMUd CaMOCTOSITEILHOM paboOThl CTYIEHTOB
UCIIOJIB3YIOTCSA:

- TpaguiuoHHble TeXHOJIOTUU OOy4YeHHs, MpeIoaralolue nepeaady nHGopmManuu B
TOTOBOM BHJE, ()OPMUPOBAHHE YYEOHBIX YMEHHUU MO O0pa3ily: JEKIUS-H3IO0KCHHE, JEKIUs
0o0BsICHEHHE, TpaKTHUeCKue paboThl, KOHTpoJibHAs padora u ap.. VcnoaszoBanue
TPAIUIIMOHHBIX TEXHOJOTHI 00eCIIeYnBaET OPUCHTUPOBAHKE CTYICHTOB B MMOTOKE UH(DOpMAIIHNH,
CBSI3aHHOM C Pa3IMYHbIMU MTOAXO0/IaMHU K ONPEACTICHUIO CYIITHOCTH, COACPKAHUI, METOJI0B, popm
pa3BUTUS U CaMOPA3BUTHSI JIMYHOCTH; CAMOOIIPENICICHHE B BBIOOPE ONTHMAIBLHOTO MYTH U
CIO0COO0B JTMYHOCTHO-MPOPECCUOHATBHOIO PAa3BUTHUS; CUCTEMATU3ALUI0 3HAHUN, TOTYyYECHHBIX
CTYJICHTAMH B MPOIIECCE ayJUTOPHOM M CAMOCTOSITENIbHON paboThl. [lpakTudeckue 3aHATHS
o0OecrieunBalOT pa3BUTHE W 3aKpEIUJICHHE YMEHHM M HABBIKOB OIpeleeHHs Lenedl u 3amay
CaMOpPa3BHUTHUS, a TAKXKE PUHATHS HanOoJiee 3 (PEKTUBHBIX PEIICHUH 110 UX peaTn3aluu

- lHTepakTUBHBIE TEXHOJOTHH OOY4YEHHS, MPEANOararlie OpraHu3alui0 O0yUYeHHs
KakK MPOAYKTUBHOM TBOPYECKOHN NESATEIBLHOCTH B PEXKUME B3aUMOJICHCTBUS CTYJIEHTOB JIPYT C
JPYrOM U C IIPernoiaBaresie

6 YueOHO-MeTOAUUECKOE 00eciedeHUe CAMOCTOSITeIbHOH PadoThl 00y4aroIMXCcst
[TpencraBneno B npuioxeHun 1.

7 OueHOYHBIE CPeACTBA /1JIsl IPOBeeHH s POMEKYTOUHOI aTTecCTAlMN
[IpencraBieHsl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE 00ecredeHrue TUCIUITIUHBI (MOTYJIs1)

a) OcHOBHas JIMTEpaTypa:

1. Beiciast matemaruka : yueOnuk / B. C. llunaueB. — Mocksa : UHOPA-M, 2023. —
479 c. — (Beoicmree oopazosanue). — DOI 10.12737/5394. - ISBN 978-5-16-010072-2. - Tekcer :
sanekTponnbii. - URL: https://znanium.com/catalog/product/1894562 (mara oOparieHus:
25.05.2023). — Pexxum J1ocTyma: 1Mo moImicKe.

2. Maremaruka : yuebnoe nmocooue / FO. M. Jlanunos, JI. H. XXyp6erko, I'. A. HukonoBa
[u np.] ; mox pen. JI. H. XKyp6enko, I'. A. HukonoBoii. — Mocksa : UH®PA-M, 2022. — 496 c.
— (Bricmiee oOpa3oBanue: bakanaspuar). - ISBN 978-5-16-010118-7. - TekcT : 31€KTpOHHBIH. -
URL: https://znanium.com/catalog/product/1818645 (marta o6parienus: 25.05.2023). — Pexum
JIOCTYTIA: MO TIOIHCKE.

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'.1. Illyman, O.A. Boaruna, H.}O. T'onoanas.
- M. : PUOP : UH®PA-M, 2018. — (Bsicmiee oOpazoBanme). — 160 c. — DOI:
https://doi.org/10.12737/1708-1 Pexnm JO0CTyMa:
http://znanium.com/bookread2.php?book=908228 — 3ar. ¢ sxpana

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

4. JluneitHas anreOpa: Teopuss W TPHUKIAIHbIE acneKkTbl: YdeOHoe mocoodue / I'.C.
IleB10B. - 3-€ u3a., ucnp. u gom. - M.: Maructp: HUL] MH®PA-M, 2014. - 544 c.:



60x90 1/16. (meperuter) ISBN 978-5-9776-0258-7 Pexum JOCTYyTIA:
http://znanium.com/bookread2.php?book=347840 — 3aru. ¢ sxpana

5. Jluneiinas anreOpa u aHaauTHyeckas reomerpus. [Ipaktukym: YdeOHoe mocooue /
A.C. boprakosckwuii, A.B. Ilanrenees. - M.: HUI[ UH®PA-M, 2015. - 352 c.: 60x90 1/16. -
(Beicmee oOpaszoBanue: bakamaBpuat). (neperer) ISBN 978-5-16-010206-1 Pexxum gocryma:
http://znanium.com/bookread2.php?book=476097 — 3ari. ¢ sxpaHa.

6. Jluneiinas anre6pa. Jluneitasie oneparopsl. KBaaparuunsie ¢popmbl. KomiuiekcHbie
yrcia: YueoHoe nmocobue / Pydamkuna E.B. - M.: HUI] UH®PA-M, 2016. - 38 c.: 60x90 1/16. -
(Beic-tiee  obOpazomanme) (O6moxkka) ISBN  978-5-16-011858-1 Pexum  gocryma:
http://znanium.com/bookread2.php?book=544419

7. lllacdapesuu, U. P. Jluneitnas anreOpa u reomerpus [DnekTponHsiii pecype] / U. P.
[Tadape-Buu, A. O. Pemuzos. - M. : DUSMATIINUT, 2009. - 512 c. - ISBN 978-5-9221-1139-3. -
Pesxxum noctvia: httn://znanium.com/cataloa/oroduct/544772

B) MeToanyeckne yKazaHus:

1. Koporeukass, B.A. @OyHKIMM HECKOJbKUX IEPEMEHHBIX: YueOHOe mocobue
[Onexkrponnsiii  pecypc] / B.A. Koporeunkas, F0.A. HseekoB. - M.: ®I'YII HTI]
«Uupopmpeructpy, 2015.

2. U3ocosa, JI.LA. OcHOBBl MaremMaTH4yeckoro asamusa: ydeb. mocobue. Yacte 1.
JuddepennmansHoe ucunciieHne GyHKIMU OJHON nepeMeHHou [Dnekrponnsiid pecype] / JLA.
U3zocosa, JI.A. I'pauesa. - M.: ®I'YIT HTL «Madopmpeructpy, 2015.

3. Baxpymesa U.A., 3axapkuna E.W., Makcumenko M.A. COOpHUK HHIUBUIYaTbHBIX
3aj1aHuii Mo maremaruke. Yacts 2: YuebHoe nocobue [Inekrponnsiii pecype] / I.A. Baxpyiiesa,
E.M. I'yruna, E.W. 3axapkuna, .B.Makcumenko. - M.: ®I'VII HTI «1adpopmpeructpy», 2016.
- No 0321600297.

4. AxmanoBa 3.C. Terpamp-koHCcHekT mo Teme "HeompeneneHHbIH uHTErpan':
YuebHO-MeToanYeckoe mocobue [Dnektponusiit pecype] / 3.C. Axmanosa. - M.: ®I'YIT HTI]
«Hupopmpeructp», 2016. — Ne 0321600320.

5. AxmanoBa 3.C. HeompeneneHHbIi MHTETpall: OT TEOPUU K TMpaKTUKe: YdeOHOe
nocodue [Dnekrponnslii pecypc] / 3.C. Akmanosa. - M.: ®I'YIT HTL «Mudopmpeructp», 2016.
—Ne 0321600321.

6. AarcuMoB A.JI. DneMeHTh TEOPUH BEpOSATHOCTEN: YueOHOe mocodue [DIeKTpOHHBIH
pecype] /AJL. Arucumos - M.: ®T'VIT HTL «Muadopmpeructpy, 2016. — Ne 0321601535.

7. Ily3ankoBa E.A. Bpenenue B MareMaTHuecKuil aHanu3: YueOHoe mocoOue
[DnexTponnsrii pecypc] / E.A. ITy3ankosa, H.A. KBacopa - M.: ®I'VIT HT1] «Mudopmpeructp»,
2016. — Ne 0321601528.

8. 3apenikas M.A. Jlekuu 1o TEOPUH BEPOSATHOCTEH: YUueOHOEe ocooue [ DIeKTPOHHBII
pecypc] / M.A. 3apeuxkas. - M.: ®I'VIT HTL] «Mudpopmpeructpy, 2017. — Ne 0321701331.

9. BaxpymeBa WM.A., Makcumenko W.A. DneMeHTHI KOMOWHATOPHKH W TEOPHH
BEpOATHOCTEW: Yd4eO-Hoe mocobue [DnekrponHeid pecypc] [/ W.A. Baxpymesa,
N.B.Makcumenko. - M.: ®I'YIT HTL «1uadopmpeructpy, 2017. — Ne 0321702483. O61ém 1,28
M6

10. BymerueBa C.B. Marematuka: Tpenelibl W HEMPEPHIBHOCTh (QYHKIIMH OJTHOM
nepemeHHo#. [Ipaktu-kym: YueOHoe mocobue [Dnekrponnslii pecypc] / C.B. Bynbraesa - M.:
OI'VIT HTH «Mudopmpe-ructpy, 2017. — Ne 0321703463. O6bém 0,55M6

11. bonnmapenko T.A. HuterpanpHOoe wucumcieHue (GYHKUUU OIHOH IepeMEeHHOM:
YuebHoe mocobme [Dnektponnbiii pecypc] / bommapenko T.A. - M.: ®I'VII HTI]
«Hupopmpeructpy, 2017. —Ne 0321703516. O6bém 3,36 M6

12. Baxpymea W.A., Makcumenko N.A. COOpHUK WHAMBUAYAJIbHBIX 3aJaHUHA T10
maremaruke. Yactp 3: YueOHoe mnocobue [DnextponHsii pecypc] / UW.A. Baxpymesa,
N.B.Makcumenko. - M.: ®T'VIT HTL «Madopmpeructpy», 2018. — Ne 0321801321. O6nem 1,45
M6



13. AnucumoB A.JI. TlpoBepka CTaTHCTHYECKUX THUIOTE3: Y4eOHOe mocobue [DIEeKTPOHHBIN
pecypc] / AJL. Anucumos. - M.: ®I'VII HTL «Mudopmpeructpy», 2018. — Ne 0321801318.
O0wém 1,18 MO

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o6ecnneuenmne

HaumeHnoBaHnue o

o Ne noroBopa CpoK IeHCTBHS JTUIICH3UH
MS Office 2007 |\, 135 o1 17.09.2007 BeccpouHo
Professional
GIMP ¢BOOOIHO OECCPOYHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMALIMOHHBIE CIPABOYHbIE CUCTEMbI
HasBanue xypca CchllIKa

DNEeKTPOHHBIE  pecypchl  OMOIMOTEKH
MI'TY nm. I'.1. HocoBa
Poccuiickas l'ocynapcrBenHas
oubmoreka. Karanoru
Wudopmannonnas cucrema - EnuHoe
OKHO JIOCTyna K HWH(OpMalMmoOHHBIM
[TouckoBas cucrema Axkamemusi Google
(Google Scholar)

9 MaTtepuaJbHO-TEXHHYECKOE o0ecTedeHne TUCIUTITHHBI (MOILYJIs1)

https://magtu.informsystema.ru/Marc.html?locale=ru

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

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

URL.: https://scholar.google.ru/

MartepuaiabHO-TEXHUUYECKOE 00ecrieueHre TUCIUTUTHHBI BKITFOYAET:

Y4eOHble ayAUTOpPUHM [N TPOBEASHUS 3aHATUNA JeKuuoHHoro tuma. Jlocka,
MYJIbTUMEANMHBIA IPOEKTOP, KPAH.

Y4eOHble ayIuUTOPUU JJs TPOBEACHHUS JTaOOpaTOPHBIX 3aHATUM, TPYNHOBBIX U
WHIUBUIYAJIbHBIX ~KOHCYJIBTAIIMH, TEKYIIEro KOHTPOJISI M TPOMEKYTOUYHOM aTTecTalluu
Iepconanbubie KoMIbioTepbl ¢ makeroMm MS Office, Beixogom B MHTEpHET W ¢ JOCTYIOM B
AIIEKTPOHHYIO HHPOPMAILIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA;

Kommiiekc TeCTOBBIX 3aJaHMi JJIs1 HpPOBEAEHUS pPYOEXKHOrO U IMPOMEKYTOUHOTO
koHTposst. [lomemenus it caMocTosATeNbHOM palboThl oOyuaromuxcs. [lepcoHanbHble
kommbioTepsl ¢ makerom MS Office, Beixomom B MHTEpHET M ¢ JOCTYNIOM B DJICKTPOHHYIO
nH(pOPMAITMOHHO-00Pa30BATENBHYIO CPEAY YHUBEPCHUTETA.

[Tomemienuss [ XpaHeHUs © TPOPUIAKTHUECKOTO OOCIY)KHBaHHUS y4eOHOTO
obopynoBanus. Illkader mas XpaHeHus ydeOHO-METOIUYECKOW JTOKYMEHTAIMH, Y4eOHOTO
000pyI0BaHUS U Y4€OHO-HATJISHBIX TTOCOOHIA

ITpuioxkenue 1

YuyeOHO-MEeTOAuYEeCKOe o0ecmedyeHue CaMOCTOATEJIbHONH  PadOThI
o0yuaromuxcs

OueHoYHbIE CpeACTBA JUISl TEKYILETO KOHTPOJS YCHEBAEMOCTH IO MTOraM OCBOEHUS
JTUCUMIUIMHBL: TUNOBOM pacuer (paGoTra mpeamojaraeT 3alluTy), KOHTpoOJbHas pabota
(ayautopHas WIM BHEAyAUTOpHAas, BO3MOXXHO TNpuMeHeHHe VIHTepHeT-TpeHaXepoB),
UH/IMBUYyaJIbHOE JIOMallHee 3anaHue. lIpomexyTouHas aTrecTanus NPOBOAMTCS B (opme
CEMECTPOBOIO 3K3aMEHa.

OneHouHBIE CpencTBa TEKYIIETO KOHTPOJS YCIIEBAEMOCTH IO pasfeniaM, MOpsSIoK
BBITMIOJTHEHU S, TPYJOEMKOCTh CAaMOCTOSITENIbHOM pabOTHI MO MOJATOTOBKE K KOHTPOJIIO IPUBOATCS
HUXKE.



Ilpumepnuie ayoumopnuvie konmponavhsle padomut (AKP):
AKP Nol «Mampuuypwt, onpedenrumenu, CJ1Y»

3apaya 1. Haitaure npousBeeHrne MaTpuil

2 4 -1\ (1 1 -1 3
2 -1 1
03 7142 -2 0 -2 31-(4 2 0)
00 -2J{1 1 -2 > 0 =6/ 1
1) - - 2) 3
3agaya 2. Beruncinure onpeneanTens
2 -4 3
5 10 -
0 4 7

3anaua 3. Haiigure oOpaTHbIe IUIst MATPUIT
1 0 O

[1_4j 2 5 -1
a)326)471.

3agaua 4. Pemute cucreMy a) MaTpUYHBIM CLIOCOOOM U
0) mo hopmynam Kpamepa; B) meronom ["aycca:

X + 3y + 2z = -7,
3Xx + 2y + 5z = 6,
4 + 3y + z = L
AKP No2 «Bexmopuot»
1. TlocTpoiiTe Ha IUIOCKOCTH BEKTOPBI & (4:-1) , b=(-2;5) , = (1;2). Haiigure ux

uHeitHyIo komGuuammo 28+0+3C ) reomerpuuecku, 6) anamuTnuecku.

5 a= (2;1;—3)' b =(-4;0;2) , c= (1;1;_2). HaiinuTe:

a) ITMHY BEKTOpa a , Er0 HAIPABJISIOIIAE KOCUHYCHI, OPT BEKTOPa a ;
5 ab ac boc [(a+2)(aE-5).
p axb, axc  bxc, (a+2c)x(za-sb)
y abc (a+2c)sa-sb)e-2b),

3. 32(1;4;_3) , b:(3;—2;5)’ C:(3;_4; 2) . Haiigute mnnomanp mapanienorpamma,

nocrpoentoro Ha sekropax 8+20 y € =30y nyunm ero cropon.

4, TIpoBepbTe, SBISIOTCS M  BEKTOPHI a=(113) : b= (3;0:-2) : c=(-113)

KOMILJIAHAPHBIMHU.
5. Haiimute (3a + bXC - Zaxb - SC), ecom @abc=5
AKP Ne3 «Ananumuueckasn zeomempus

1. Jlansl koopaunatsl BepiuH A (3;0); B (-5;6); C (-4;1) tpeyronbuuka. Haiigure:
1) mmuny croponsl AB;



2) ypaBHEHHE BBICOTHI, IPOBEICHHOHN Yepe3 BepimuHy C.

2. JlaHbl KOOpJUHATHI BEPILIUH MUpaMuabl Ay A, Az Ay . Haittu:
1) ypaBHeHue npsimoit AjAj;
2) ypaBHEHHUE MJIOCKOCTH Ag A5 Aj;

3) UTMHY BBICOTHI, OMYIIIEHHON U3 BEpIIUHBI Ay Ha rpaHb Ay A; A

3. [lpusectu ypaBHeHue kpuBoil X° —2X+3y? +12y —5=0 Kk KaHOHMYECKOMY BUJY U
IIOCTPOUTH €€.

AKP Ned «Ilpeoenwvry
Bpruucnaute npenensi:

X8 2 . —-7)(x- -4
1 fim X3 2X 2. lim & Z(X 23)(x )

x>2 x> —X—6 e Byt —x?+11

: X X? .
3. lim ——- 4. lim 9™

oo\ 2X° -1 2x+1 x>-2 (X + 2)

L L

5. Iirr(1)(1—4x)3X 6. Iirrgxcthx 7. IiranBX*1

8. MccnenoBare Ha HEMPEPHIBHOCTD

f(x):{x—3ec/w X <0
5% ecmu x>0

AKP No5 «Ilpouseoonasn»

1. HaiinuTe nepByro NpoU3BOJHBIE CACAYIOMINX (DYHKITHII:
/ 2 2 _
a) X=VI=2, 5 y=X-C083X, ) y=2X"X"2 5 j0q x43
y = arccos 5t + 7, X“+2x+1

n Y= 5+ _ 2arctg (4x2 + 3x).

2. CocraBbTe ypaBHEHHUS KacaTelbHOM K KpuBoi XY = 4 g rouke Xg=1.
3. Boruucnute npubamkeHHo Y = v x> +8 npu X = 1,09 .

. cos4x-1
4. BeraucnuTe npenen no npasmwiry Jonurans lim —
x—0 <e4x _1)

AKP No6 «Heonpeodenennuvlii unmezpani

. Haiitu Heomnpeei€HHbIE MHTETPAIbL:

2 _ _
e +5XX2\/;+2dx,6) [sin@x+Ddx, 5) [sinxe™dx, 1) | %dx,

x—-1 X—3
dx ——dX.
x®+1 1) J.(x2—4)2

3x—4 . .
1) | ————dx,e) |xsin(2x)dx, x) | xarcsin xdx, 3)
'[ VXx? —6x+13 '[ J- I
AKP Ne7 «DHII: oughgpepenyuposanuen
In(x?y)

1. HaiiTi u mocTpouTh 001acTh OnpeAesieHust PyHKIUU Z =



y
1+x

2. Haiitu yacTHbIe MpoU3BOJHBIC PYHKIIMK Z = X-arctgy -
3. Haiitu npou3BoHYIO CIIOXKHON QYHKIIUU Z = xzy— sz ,Tme X=UCOoSV; y=usinv.

o 01 oz . .
4. HaiiTi npou3BoAHbIE = ¥ — HesBHOH dyHKuM €° —~x?ysinxyz =0.

X oy
5. Haiitu sxcTpeMyM QyHKIMH ABYX nepeMeHHbIX Z=4(X—Y)— X — y2 .

AKP No8 «Obviknosennvle oughghepenyuanvmvie ypagHenusn»

1. Haiiti o61mmii mHTETpast niau obiiee pemenne auddepeHnaIbHOT0 YpaBHEHUS TEPBOTO

nopsiaka (B mpumMepe 0) pemuts 3anady Komm):
a) 20xdx —3ydy = 3x?ydy —5xy*dx

6){y’— y COS X = Sin 2X
yO=-1

2. Haiitu o6miee pemenue nuddepeHmanbHOro ypaBHEeHUS:
a) y'"'+2y" -3y =(8x+6)e",
6) Y’ -4y +4y=e"(cosx+3sinx) .
AKP Ne9 «Cnyuaiinvie coovimusy

1. TIlo MumeHnu npousBoaUTCS TpHU BeIcTpena. PaccmarpuBatotes coobitus A, B, C — nonaganue

IpY IEPBOM, BTOPOM U TPEThEM BBICTpenax. UTo 03HAYAIOT COOBITHS A+B+C,4B+Cy
. B ypue 12 mapoB. Cpenu 3tux mapoB 3 6enbix u 9 yepHbIX. KakoBa BepOsSTHOCTbH TOTO, YTO
HayJlauy BBIHYTBIN IIap OKaXkeTcs Oenbim?

3. B pammoctymun tpu MukpodoHa. s KaxKI0ro U3 nepBbiX ABYX MHUKPO(GOHOB BEPOSTHOCTh
TOr0, 4TO OH BKJIIKYEH B JaHHbIA MOMeEHT, paBHa 0,45, a mus Tperbero — 0,9. Haiitu
BEPOSITHOCTH TOT'O, YTO B JAHHBIM MOMEHT BKJIIOUEHBI 2 MUKPO(OHA.

4. B npopake UMEIOTCS O€Nble M1 KOPUYHEBBIC SIIa B COOTHOMIEHUH 2:3, TPUYEM MPOU3BOJICTBO
60% 6enbix 1 71% KOPUYHEBBIX SIMLL JATUPYETCS JTHEM, MPEIIIECTBYIOIUM JHIO MPOJaKH, a
ocTajJbHbIEe fllla JaTHpYIOTCs Oosee paHHMMH uuciamu. [lokymarens 3aka3bpIBaer sifia,
JaTUpyeMble JHEM, NMPEALIECTBYIOIIUM JHIO MPOJAXXH, HE3aBUCUMO OT uX LBera. Kakosa
BEPOATHOCTH TOTO, UTO EMY MPOJAAYT PEIIETKY OebIX SHIL?

5. Tenedonnast cerb yupexaenus oOcmyxuBaer 200 aGoHeHTOB. BeposTHOCTH TOro, 4Tro B
TEUEHHE MHHYTbl BHYTPHU O3TOM CETH KTO-TO KOMY-TO TNO3BOHMT, paBHa 0,7. Kakoa
BEPOSITHOCTH TOTO, YTO B TEUCHUE MUHYTHI OyzeT 5 3B0HKOB? KakoBa BepOsSTHOCTh TOTO, UTO B
TeUEHUE MUHYTHI OyneT He Oosee 5 3BoHKOB? HaiiTu HamBeposATHEMHIIee YMCIIO 3BOHKOB B
TE€YEHUE MUHYTHI.

N

Ilpumepnsie unoueudyanvnsvie domauwinue 3aoanun (U/13):



HJ[3 Nel «Jlunenuinaa anceopa»

1. Pemmth maTpuuHoe ypaBHeHHEe X+3(A-B) = 4C, rue

o e e )

-1 56 7 2 3 -1 4)(2
2. Brommomnnuts gevictBust | 3 4 2 1 3 +5 2 3|3}
0 7 8 2 1 -2 3)\4
1
1 2 3
3. Bruucauts onpenenutens 2 0 4,
56 7
1 1 2
4. Haiitu obpatHyto matpury A~ ,ecrm A=|2 -1 2],
4 1 4

5. PemmuTh cucTeMbl JMHEHHBIX alreOpamuecKkux ypaBHeHUH 1o Qopmyinam Kpamepa,
MaTpUYHBIM METOJIOM, MeTo1oM ["aycca:

3X, +4X, +2X; =3 X, + X, —X; =36
a) 2% —X, =3X; =-3 0) 1% —X, +X; =13,
X, +5X, +X; =2 2% + X, + X, =7

6. Pemmuts cucremy meronom ["aycca
X, + X, +3X; —2X, +3X; =1
2%, +2X, +4X; —X, +3X; =2
3%, +3X, +5X; —2X, +3x; =1
2%, +2X, +8%X; —3X, +9%, =2
2X; +X, +X; =0
7. Peminth cucTeMy OJTHOPOJHBIX YPABHEHUN SX; =X, =X; =0
X, —3X, =3%X, =0

HJ[3 No2 «Ananumuueckan ceomempus»

1. B kaxoii Touke npsiMasi, mpoxozsiias dyepe3 Touku A (3,-2) u B (-1,2), mepecekaer ocs Oy.
Haiitu paccrossaue Mexny npssMbivu 4x-3y-7=0 n 4x-3y+3=0.
Hamncate kaHOHMYECKHE W NapaMETPUUYECKHE YPaBHEHUS IPSAMOM, MPOXOASIIEH 4yepe3
touku M (2,1,-1) u K (3,3,-1).
[TpoBecTu npsimyto uepe3 Touky A (2,0,-1) nepneHauKyispHo miockoctu 3x+4y-z+4=0.
[TpoBecTr tutockocTh uepe3 Touky A (2,0,-1) napamiensHo riockoctu 3x+4y-z+4=0.
[poBecTu iockoctk uepes Touku A (1,0,2), B (-1,2,0), C (3,3,2).
Jlokasarp, 4TO MpsSIMbIe B3aUMHO MEPIIEHAUKYISAPHBI:

X y-2 2z 3X+y-5z+1=0,

1 -2 3 B 2x+3y—-8z+3=0.
8. Jloka3zaTb, 4TO MpsIMbIE apaAJUIEIbHBbI:

X+2 y-1 z {x+y—z:0

wn

No gk

" .
3 -2 1 X—y-5z-8=0
9. Haiitu yron mexnay npsimoi, npoxonsuiei yepe3 Touky A(-1,0,-5) u Touky B(1,2,0), u



IUIOCKOCTBIO X-3y+Z+5=0.
10. OnpenenuTts TUIT ¥ HOCTPOUTH 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:
_ 2xX°+x*+5 . x*-3x-2 . Nx+1-2  1-cos4x
lim 3 ; lim — : lim - lim :
x—o 3Jx° _x+1 x=>-1 ¥ —_x—2 x>3 Jx—2 -1 x>0 2X'th
X 1
lim x-(Vx*+1-x); lim 2x-1 - lim(1—-4x) 3 7; IimM.
X—>+00 x| 2X +1 x—0 x—0 e3x -1

2. HccnenoBath Ha HCIIPCPBIBHOCTD, HaWTH TOYKH pa3pbiBa, CACIATL YCPTCK:

X+4, x<-1,

y=4%x; y=4x*+2, -1<x<1],
2x, x>1.

HJ[3 Ned «Ilpouseoonasn»
Haxootcoenue npouszeoonoit

1. Halitu npousBoanble U quddepeHmansl mepBoro nopsjika
7CoS X

1) y = y
S5x+1

2) y=(2+5x)* —3cos7x,

3) y=%—4x-arcsinx,

4) 'y =(cosx)".

2. Haiitu npon3BoHyI0 G yHKIMY, 33JaHHOI HESIBHO

e’ —bxe* —2xy+11=0,

3.Haiitu npou3BoHyI0 (GYHKINH, 33laHHON TapaMeTPHUECKU
{x =3cost — 5,

y=4t° +5.
4. Haiitu npou3BoiHbIE TIEPBOTO MOpsAKA PYHKIUU y= x’e*

Ilpou3seoonasn evicuiux nopaokos. Ilpunosxcenus npouseoonoi

2 Xx=3t—t3,
1. Haiigure d_y u d7y byHKIHi: a) { at?
y=al";

: 0) Y= 5Yx .

dx dx
2. a) Hanmmmure ypaBHEeHHE KacaTelbHOU K mapabone ) = X* —4X +2 B touxe ¢ adcimccon
x, = 0. TToctpoiite rpadguk u kacaTeTbHyIO.

6) Hamuumre ypaBHeHHe KacaTenbHOH K KpuBoii X +Y° —4X+2y-164=0 B ee Touke c
koopauHatamu (7; 11). IlocTpoiiTe KpuBYIO U €€ KacaTelbHYIO.

3. Haiinute HanOospIIee 1 HAUMEHbIIIee 3HaYeHUs1 (PYHKIMU Ha 3aJaHHOM OTpE3Ke



f(x)=2x>—-6x*-18x+7 xel[-2;2].

4. Beruucnute mpeiesnsl, UCOoab3ys paBuiio Jlonurans:
_2x% —8x* +13x-10
a) lim—; 5
x>2 X7 —2X° +3Xx—6
. x
0) |Im0X In(e 1).

X—>+

5. 3aBUCUMOCTb IIyTH OT BPEMEHM IIPU NPSIMOIMHEWHOM JIB)KEHUU TOUKHU 33Ja€TCSl ypaBHEHUEM

1
S= §t3 +2t*-3,rne S —nyrbBM, a t — BpeMs B C. BeIUHCIIHTE ee CKOPOCTh H YCKOPEHHE B

MoMmeHT Bpemenu [ =4cC .

Ilpumenenue npou3zeo0Hoil 014 uCc1e006anUA PYHKYUIL

1. [Toctpoiite rpaduk QyHKOMM C TOMOUIBIO TPOM3BOJHONW MEPBOTO  MOPSIKA
y=—x>—-3x? +9x +11.
2. Haiinute npOMEXYyTKHM BBIYKJIOCTH, BOTHYTOCTM W TOYKM Tepernda (QyHKIUH
y=2x-3/x* .
3
3. Haiinute acHMIOTOTHI M TOCTPOMTE CXEMATUYHO rpa@uK QYHKIUHU y = Xiz .
(x+1)
2
4. [IposeaunTe nosHoOe Mccnen0BaHke QYHKIMK U IOCTPOUTE Tpaduk y— X -3X+3,
x-1
5. [TpoBenuTe monHOE UccneaoBaHue (GYHKIIMU U MIOCTPOiiTe rpadux
_Inx
X
HJ/[3 Ne5 «Heonpeodenennwviit unmezpan. Onpeodenennvlii  unmezpan u e20
RPUTIOMHCEHUA)

1. Haiitu HeonpeaeaeHHbIe HHTETPaIbl

1 x¥x 2 1
L[| —— 1 2. _ d
am s *de f{sﬂz szx

ctg*x -6
CY | R R 4. [ =5 —dx
V2 -Tx sin(zx—lj o
241)f o=l
5. [ x(3x*+1)" dx 6.+ -
< x 4x+3
7. I\/l—e e”dx 8. J‘de,
dx
. “dx, 10. _
9 jxe X 0 Ix(x2+1)
dx dx
11. 12. —_—,
J.\/;+3x+24\/;’ J.COSXSiI‘l‘Q’X
13

dx
I (X+D)VX* +2x-1.

2. BeluMcauTh ONpeieeHHbIe HHTETPAJIb



2 1 V4
1. f(x24——7)dx. 2. jlnsh1xdx
1 X 2
3. BeruucnuTh miomaas GUrypsl, OrpaHHueHHON TUHUSAMUA

1) 3x—y=4, y’>=6x

2) r=cos2g, OS(oS%
x =2cost,

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

4. BeIYMCITUTD JJTMHY AYTH KPUBOU, 33 JaHHON ypaBHEHUEM

1) y=Inx, J3<x <15

2) p=3e"", —n/2<p<7x/2

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

5. Beruncnauts 00beM Tena, 00pa3oBaHHOTO BparieHrueM Bokpyr ocu Oy Gurypsl, orpaHuueHHON

rpadukamu pyHkmmii X =3-y*> , Xx=y’ +1

HJ[3 No6 «DHII: wacmnovie npou3eo0Hvle, IKCMPEMym»

m@—xz—yﬂ
1-Vy
2. HaiiTu 3Ha4ueHUs YaCTHBIX MPOU3BOIHBIX (QYHKIMI B 3aJaHHON TOUKE:
1

A) z=x" (11) B)z=mﬂ&+J§)@D.

2
3. Haittu a—l: ,eciu U=Xy+sin(x+y).
X

1. Haiitu oGnacts onpeneneHus GyHKIun Z =

4. BbruuciuTh NpuOIMKEHHO \/ 5.e%%4+2,03% .
5. Haiiti okcTpeMyMsl GyHKIHH  Z = X° +2y° —4X—6Y + 2.

Inx In
6. HaiiTu nmpou3BoHYI0 GYHKIUU Z =—— — ny B HanpasJyieHuu Bekropa (1;1).

y X
7. Haiftu skcTpemMasibHOe 3HaueHre QyHKIMn Z = 2X+ Yy —Yy* —X* 1pu ycnopun X +2y =1

8. HaiitTu HauGonbItiee 3HaueHNE PYHKIIUU:

x>0 X+2y<1
a) Z=X-2y+5 y>0 0) z:ln(x2+y2) x>0
X+y<1, y >0.

HJ[3 Ne7 «Kpammuvie unmezpanoy)

2 Y
1. BeruucnuTh NOBTOPHBIH HHTETpall J.dyJ.(ZX +y)dx .
-2 0

wIN
<
+

—_ Wi

(x; y)dx.

2. I3MeHuTh NMOpAI0K HHTErPUPOBAHUS B IBOMTHOM MHTETpaJe:

dy

P C— N
< | P—



2
N X
3. Beruucauth 1BOITHON UHTErpa IJ. — dxdy , rne D — oGnacts, orpaHn4eHHAs TMHASIMH
D

yzl,y:x,x:4.
X

4. BpIUuCIuTh IUI0MAAs QUTYphI, OTpaHHYCHHOM OKpyXHOCTsMu I =1, I'=2C0S¢ (BHE

OKPYKHOCTH
r=1).

5. BeIYuCIauTh 1I10Maas GUrypsl, OTPaHUYCHHON TUHUAMU Y = % u X+y-7=0.

6. Beruuciuth TpOMHOW MHTETpas m (x2 + 3y2)dxdydz; R:0<z<3x, x+y<1 y>0 mo ¢urype
R

R, OrpaHquHHOﬁ IOBCPXHOCTAMM.

7. Beruuciuts 00b6M TCJa, OrpaHUYCHHOIO IMTOBCPXHOCTAMHA
z=8-x-y, x=0, y=x* y=4, z=0.

8. Haiitu craTudyeckMe MOMEHTBI OTHOCUTEJIBHO KOOPAMHATHBIX OCEH IUIACTUHKH,
o o 2 o
OrPaHUYEHHONW Mapaboson Y = X (yZO) , IpsAMOH X=9, ecnM IUIOTHOCTh PACHPEICIICHUS
MaccChl B K&KJ0M TOYKE paBHA OpPJAMHATE ITOU TOYKHU.

9. Haitnute momentsl unepuuu |, |, 1, onnopoxHoit niactunku (5 = 1) , OTPaHMYEHHOU

OCSIMH KOOpIUHAT U mpsimoii Y = 2—0,5X.

HJ[3 Ne8 «Obvikno6ennble Oughghepenyuanvrvle ypagHeHusn»

1. Haiitu o6munii nHTErpan win oobiiee pemerne 1udhepeHmaibrHOro ypaBHEHUS IEPBOTO
nopsjka (B npumepe 3) pemuTs 3a1aqy Komm):

2 2
1) VaA-x?y +xy? +x=0, 2) y'=2 +§xy—5y
2X° —6xy
' _ 2
g VTV Y Mgy o,
y@) =1 X X

2. Haiitu o61ee pemenue nudhepeHnaabHoro ypaBHEHU:
1) y"xInx=y",2) @+x?)y"+2xy’ =12x>.
y" =2sin® ycos y
T, .
yO=>.y®=1
4. Haiitu oOuiee pemienue nud@epeHnanbHOro ypaBHeHus (B IpuMepe 0) peluTh 3a/1aqy
Komm):

1) y'-2y'+y=xe" 5 y"+4y' +5y = x*
y —4y +2y =0bX" +2X-9, y"+2y"-3y"'=(8x+6)e",
) 4 " 5 ’ 6 2 2 5 4) e 2 " 3 ' (8 6) X
5) y'—4y'+4y =e”*(cosx+3sinx),6) y" —64y =128cos8x —64e®,
7 y"+y=1/sinx
y(r!12)=1,y(x/2)=nl2 "
5. Pemure cucremy JIY mepBoro mopsiika AByMs Clloco0amMu - TIOJICTAHOBKH M METOJIOM Diijiepa

3. Haittu pemenune 3anaun Komm:

e



y'=2x-5y+e'

X'=y-6x+e™*

H/3 Ne9 «Teopus eepoamnocmein)

1. TIpousBoautcs 5 BBICTPENOB MO pe3epByapy C rOPIOUUM, IIPHUUEM pe3epByap IMociie MepBoro
IIOMAJIJaHUsI B HETO BOCILIAMEHSETCS, @ MOCIEe BTOPOrO IONAaJaHUsl B HETO — B3PbIBACTCS.
BepostHocTh nonaganus B pe3epByap Npu Kaxaom BeicTpelie paBHa 0,3. HailTu BEposITHOCTh
TOTO, 4TO pe3epByap OyIeT MOJ0XKEH, HO HE B3OPBETCH.

2. B cembe Tpoe aereii: 2 MmaibuMKa 1 IeBOYKa. J[eTr urparoT Ha KyxHe. BeposTHOCTB TOTO0, 4TO
MaJIBUYUKH Pa300bIOT MOCYAy coOoTBeTcTBeHHO paBHa 0,7 u 0,8, a s neBouku — 0,4. Haittu
BEPOATHOCTH TOTO, UTO Mocy/a Oyner pa3oura.

3. Cama momagaer B MHIICHb INPH OJHOM BBICTpelle ¢ BeposTHOCThIO 0,8, Mama — ¢
BeposiTHOCTHIO 0,7, a [Tama — ¢ BepositHOoCThIO 0,75. Cama BeicTpenui 2 pa3a, Mama — 3 pasa,
[Tama — 1 pa3, mocne 4yero B MHIIEHH ObUIO OOHApy>KE€HO OJHO oTBepcTHe. KakoBa
BEPOATHOCTH TOTO, YTO B MUIIIEHb Monana Mara?

4. Pa3pbiB CBS3M TPOUCXOAWUT B OJHOM M 3BEHBbEB TeiedoHHOro kabdems.  MoHTEp
MOCIIE0BATEIbHO IPOBEPSET 3BEHbs, OOHApPYKHMBasg MecTO pa3pbiBa. COCTaBUTH PN
pacnpeneneHus yucia 00cae0BaHHbIX 3BEHbEB, €CJIM BEPOSITHOCTh Pa3pbiBa AJIsl KaKJI0TO
3BEHA [MOCTOSIHHA U paBHa .

5. 3anaH psij pacnpeesieHus] IUCKPETHOM CITydalHON BETUYMHBI X.
X |1 2 3 4 5 6
P 1003|015|0,20 0,35 | 0,15 |?
[TocTpouTh MHOTOYTONBHHK pacmpeneneHus. OmnpeaenuTh (QYHKIUIO pacHpenesieHus |

.. m
MMOCTPOUTH €€ Fpa(I)I/IK. Brerunciante MaTeMaTHYECKOE OXKHIaHHE X, JUCHEPCHIO

D[X] , cpeaHee KBaApPAaTUYCCKOC OTKIIOHCHUC Ox )51 BEPOATHOCTDH

P(m,—o, <X<m +0o,).
6. 3amana QyHKIHS pacpeneieHUs CIIyIaliHON BEIIMYUHBI X
0, X <3,

F(x) = %(—x3 +12x% —45x +54), 3<x <5,

1 X >b.
HalitTn mIoTHOCTH pacnpeneneHus. [loctpoutrs rpaduxu GYHKIUM U IJIOTHOCTH
pacupeneneHus.  BBUKMCINTE MaTeMaTHYeCKOe OKMIAHHWE, IJUCHEPCUI0 U BEPOATHOCTH

P(X €(0, 4)).
7. B Tabnuue nmpuBeAEH 3aKOH pacIpeieseHUs] BEPOATHOCTEW CHCTEMBI CIIy4alHbIX BETMYHH
X, V)

X
v L -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
Haiitu: kosduimeHt «a»; mMaTeMaTHUYECKHUE OXXKHIAHHS Mo My ;  JTUCTIEPCHH
0_2 2

X

r
7, KoapUIMEeHT Koppemauuun  *V.




HJ[3 Nel0 «llepeuunasn oopadomxa pe3yibmanos IKCnEPpUMEeHmay
ﬂaH CTAaTUCTUYECKHUI pAa (MCXOAHBIC 3HAYCHUS BGHI/I‘II/IH)

X Y X Y X M X y X y
38,4 18,7 40,7 24 30,3 18 27,3 25,1 22 21
40,2 11,7 50,8 9 28,4 15,7 38 20,6 32 28,6
24,1 20,9 38,2 22,8 47,6 11,3 52,8 15,2 19,5 19,7
32,5 22,4 36 19,8 30,3 21,3 48 24,5 46 20,3

25 29,5 35,7 15,3 30,5 21,8 26 28,7 27,8 15,5
38,1 19,6 34,3 20,7 48,7 115 32,5 28 35,2 30,7
16,8 32,2 43,8 13 16,8 18,3 57,1 2,9 41,6 18,2
28,8 29,7 35,5 24 23,9 20,2 40 23,8 42,5 15,3
47,1 14,7 45,9 24 54,3 14,2 50,7 15,9 32,9 22,5
50,1 15,9 29,3 21,9 60,8 21,2 58,6 9,3 35,6 22,7
30,2 25 54,2 14,2 214 19,8 40,1 17,4 47 17,3
36,9 23,2 59,8 6,1 384 23 344 234 314 30,2
36,6 79 32,2 22,3 46,8 20,5 53,7 12,4 28,2 30

38 15,4 52 6,1 23,8 18,3 42,1 28,5 33,7 19,8

55 11 31,2 24,2 37,9 32,6 43 20,2 27,6 18,5
16,2 25,2 51,2 14,2 30,6 21,5 23,5 14,6 36,8 10,7
49,7 15,9 32,2 20,4 37 24,5 32,9 25,8 45,5 14,8
49,7 19,5 30,9 20,7 57,6 20,3 54 14,4 18,6 15,3
42,3 19,7 415 10,8 41,9 14,6 42,3 23,5 25,8 274
35,7 11,9 41,2 9,8 34,1 26,3 58,8 9,2 39,2 17,5

Haiitu BbIpaskeHue IBYMEPHOIO 3MIKpHUYecKoro pacmpenenenus (X, V), smnupuyeckue
pacripesiesieHus COCTaBIAOMUX X U Y, IOCTPOUTh I'paprueckoe 0TOOpakeHHe paclpeesIeHU.
JU71s1 3TOTO - COCTaBUTH KOPPESILIUOHHOE T10JI€, KOPPEIALMOHHYIO TabIHIly a0COIIOTHBIX 4acToOT,
BapUallMOHHBIE PAJIbl, TA0IUIYy «CTaTUCTHYECKasi COBOKYITHOCTh U3MEPUMOI0 MPU3HAKAY.

HJ13 Nell «Hucnoevle xapakmepucmuku 2eHePaAnbHbIX RAPAMEmpoe»

[To manabiM, monydeHHbiM B MJI3 Nell, oneHuTe reHepanbHBIC MapaMeTphl: HaWAHUTE
cpelHee, AMCIEepPCHUs, CPENHEE KBAaJApaTUYHOE OTKIOHEHHE, AaCHUMMETpPHsl, JKCLECC, MOJa,
MeauaHa, Koa(pduuueHT Bapuauuu ais8 npusHakoB X U Y. OneHHTe cTeneHb OTKIOHEHUS
AMIMPUYECKOTO PACIPEAEIICHNS TOTO H3MEPUMOTO NPU3HAKA OT HOPMAJIBHOTO PaCIIPEIEICHHUS.

s atoro 3anonuute Tabnuny «Pacuer BHIOOPOUYHBIX OLICHOK NMPU3HAKOB» U MPOBEIUTE
pacueThl UCIPABIEHHBIX OIEHOK IeHEepaIbHBIX MapameTpoB. Crenaiite BIBOJ 0 KOdPPHUIEHTE
BapHaluH.

H/[3 Nel2 «I1IpoBepka cTaTHCTHYECKUX THIIOTE3»

Ilo nmanubM, monyyeHHbIM B MJI3 Nell u 12, mpoBecTH CTaTUCTUYECKYIO MPOBEPKY
CTaTHMCTUYECKOM THIOTE3bl O HOPMAJIbHOM pACHpPENENICHUH HM3MEpsieMOoro Ipu3HaKa 10
CJICAYIOUIMM KPUTEPHSIM: a) CpelTHEMY KBaJpaTHUHOMY OTKJIOHEHHMIO, 0) pa3Maxy BapbUpPOBaHMS,
B) TOKa3aTesiM UCIPAaBICHHBIX aCHMMETPHH U JKcliecca, T) kputepuro [Iupcona XZ (ypoBeHB
3HaYUMOCTH TpuHATH paBHbIM 0.05). B ciayuyae mnpuHATHS TrUNOTE3bl O HOPMAIbHOCTH
pacnpezeneHuss HalTH JOBEPUTEIIbHBIE UHTEPBAJIBI JIJIs1 MATEMaTUYECKOTO 0>KMJIAHUSA U CPETHETO
KBaJPaTUYHOTO OTKJIOHEHHUSI U YpOBHE HaEKHOCTH 0.95.

HJ[3 Nel3 «Boviachenue KoppensyuoHHOU 3a8UCUMOCHIU USMEPUMBIX NPUSHAKOB)

[To nannubiM 3a1aun, uccieayemoit B /13 NeNe 11-13, HaiiTu 1 3anucaTh B KOPPEISALIMOHHYIO
TabJIMIly yCIOBHBIE cpeaHue. Ha KoppensnnoHHOM Mojie MOCTPOUTh JIMHUK perpeccun. Haiitu
UCTIPABJICHHBIA KOPPENALMOHHBIA MOMEHT U K0d(uumeHt koppensuuu. [IpoBeputs rumnoresy o
HEe3aBUCUMOCTH Mpu3HakoB X U Y (ypoBeHb 3HaAYUMOCTU NpUHATH paBHbIM 0.05). PaccuurtaTh
k03¢ durmenTs! uHelHON perpeccun (X Ha Y wim Y Ha X). [IpoBepuTh 3HAaUUMOCTh YpaBHEHUS
perpeccun. Haiitu noBepuTenbHbIE HHTEPBAIBI I KOI(P(GUIIMEHTOB KOPPEISAIUN U JIMHCHHON
perpeccuu (ripu ypoBHe HaaexHocTu 0.95).



IIpuiioxkeHnue 2

OIICHO‘-IHI)IC cpeacrea Jid mMpoBeacHu A HpOMe)l(yTO‘IHOﬁ aTrecranmmmn

a) Ilnanupyemsblie pe3yJbTaTbl 00y4YeHHS] U OLCHOYHBbIE CpeACTBa /s NPOBeJIeHUs!

MPOMEKYTOYHOM aTTEeCTAMU:

Kon
HHIHKATO Nupukatop A0CTHXKEHUS
a P KOMIIETEHIINH

O1eHOYHEIE cpe€acTBa

OIIK-1: CnocobeH pemars BOIpOChl IPO(heCCHOHATBLHON EATEIbHOCTH Ha OCHOBE
€CTECTBEHHOHAYYHBIX U OOLIEHH)KEHEPHBIX 3HAHUH, METOI0OB MAaTEMaTHYEeCKOTO aHAIN3a 1

MOICIIMPOBAHUA
Hcnone3yet 1. ®opMyIMPOBKH OCHOBHBIX T€OpEM (CBOWCTB,
CCTCCTBCHHOHAYYHBIC " | IPU3HAKOB U3Yy4aCMbIX HOH?ITI/Iﬁ, H€O6XOI[I/IMI)I€ n
OOILIeMH)KEHEePHBIE 3HAHUS IS | JOCTATOYHBIE YCJIOBHSI) B M3y4aeMbIX paszenax
OIIK-1.1 |pemenus BOIIPOCOB B | Kypca.
npodeccuoHanbHOM 2. Meroabl pAcKpBITHS HEOIpPeIeIeHHOCTEH,
e TENIbHOCTH BBISICHEHHUSI HENPEPBIBHOCTH (YHKIUH OJHOU

MePEMEHHOM.

3. Airoput™  TIPHOJMDKEHHOTO — BBIYUCIICHUS

byskuu ¢ nomomblo  auddepennuana;

HAaMCaHUsl YpPABHEHMS KacaTEJIbHOW MPSIMOM

(TuTocKOCTH).

4. ANTOpHUTM IOJIHOTO MCCIIEA0BaHUS (DYHKIIUU.

5. MeTtoapl BBISICHEHUS KJIACCOB UHTETPUPYEMBIX

GbyHKIMI, a TakKe METOJbI WHTErPUPOBAHUS

OCHOBHBIX KJIaCCOB (DYHKIIUH.

Teopernueckne BONPOCHI

3K3aMEHOB

1. CkansipHOe TPOU3BEIEHUE JBYX BEKTOPOB U
€ro CBOMCTBA.

2. BektopHOE€ npousBeleHHE ABYX BEKTOPOB M
€ro CBOMCTBA.

3. CwmemanHoe Mpou3BeIeHUE TPEX BEKTOPOB U
€ro CBOMCTBA.

4. OCHOBHas UJes aHATUTHUYECKOW TeOMETpHH,
IIPUMEHEHNUE BEKTOPHBIX IIPOU3BEACHUMN.

5. Ilpssmas Ha mIOCKOCTH. Pa3nuyHbie BHIIBI
YPaBHEHUU IIPSMOM Ha IIOCKOCTH.

6. Yron Mexay TMNOpsSIMbBIMA Ha IUIOCKOCTH.

aJdg 3adera M

PaccrosHne or TOUKM 40 TmNpAMOM  Ha
IIJIOCKOCTH.

7. DIUIMIIC ¥ €r0 CBOMCTBA.

8. T'mmepOoia u e€ cBoOMCTBA.

9. IlapaGona u e€ cBoiicTBa.

10. Ilmockocte B mpocTpaHcTBe. Paznuunbie
BHJIbl YPAaBHEHUM IIJIOCKOCTH B MPOCTPAHCTBE.

11. Yron MexAay IUIOCKOCTSIMH. PaccrosiHue ot
TOYKH J0 MJIOCKOCTH.

12. [lpamasi B mpocTpaHCTBE. PaznuyHbie BUIbI
YPaBHEHUH IIPSMON B IIPOCTPAHCTBE.

13. B3aumMHOEe pacmoyio)KeHUE IIOCKOCTH U
IIPSIMOM B IIPOCTPAHCTBE.

14. TToBepXHOCTH BTOPOTO MOPSJIKA.
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15. KpuBas B mpoCTpaHCTBE.

16. @ynkmms.  CnocoObl  3amanusa.  Obnactb
onpeneneHusi. OCHOBHbIE  3JIEMEHTapHbIE
(yHKINHU, UX CBOMCTBA, TPapHKH.

17.Ilpenen pynkuuu B Touke. [Ipenen Gynkmuu B
6eckoHeuyHOCTH. OJJHOCTOPOHHHE TPEICIIBI.

18. beckoHe4YHO Maiible ¥ O0€CKOHEYHO OOJbIINe
¢byHKuMu, CcBA3b MeXAy HUMHU. CBOHCTBa
OCCKOHEYHO MaJIbIX (DYHKITHIA.

19. Teopemsbl 0 npeaenax. Packpeitue
HEOIpeIeIEHHOCTEH.

20. 3ameyaTeNbHbIC TTPECIIBI.

21.CpaBHeHHE OECKOHEYHO ManbIX (QYHKLIUH.
OKBUBaJIECHTHbIE OECKOHEYHO MaJble
(GYHKIMH M OCHOBHBIE TEOpPEMbl O HHX.
[IpuMeHeHMEe K BEIYUCICHUIO NTPEIENIOB.

22.HenpeppIBHOCTh ()YHKIMHM B TOYKe. TOYKH
pa3pbiBa U UX KiaccuuKaus.

23.[IponsBogHast PYHKIMH, €€ TeOMETPUICCKHIA
1 GU3UYECKUN CMBICII.

24.YpaBHEHMsS KacaTeJIbHOW W HOpPMalIM K
kpuBoil. uddepenuupyemMocts QpyHKIUU B
TOUKE.

25.IIponsBoHas CYMMBI, pa3HoCTH,
MIPOU3BEACHHUS, YacTHOTO GyHKIHI.
IIpousBomHass  cinoxkHOM U oOpaTHOM
GyHKIU.

26. [luddepenupoBanue HESIBHBIX "
napaMeTpruuecKu 3aJlaHHBIX byHKINH.
Jlorapudmuueckoe nuddepeHurpoBaHue.

27.I1pon3BOIHBIE BBICIINX MOPSIIKOB.

28. luddepenuman dynkuuu. ['eomerpuueckuii
cmbicn auddepennnana. OCHOBHBIE TEOPEMBI
o muddepeHnuanax.

29. [IpumeHeHue muddepennnana K
NPUOINKEHHBIM BBIUYUCIICHUSM.

30.OcHoBHBIE Teopembl UG HEepeHIIHATHEHOTO
ucuucnenus: Posus, Jlarpanxka u Kommn.

31.IIpaBuito Jlonurans.

32. YcnoBus MOHOTOHHOCTHU G yHKITHIA.
OxctpemyMmbl  ¢yHKImid. Heobxomgmmoe wu
JIOCTaTOYHOE YCJIOBUS IKCTpeMyMa (PyHKILIUH.

33.Haubonpimiee u  HauMeHbllee 3HAYCHUS
(GyHKINU Ha OTpE3Ke.

34.Bemykiocts  rpaduka  GyHKIMH. Touykm
nepernba. HeoOGxoaumoe u nmocraToyHOE
YCJIOBHSI TOUEK Ieperuoa.

35. AcuMnToThl rpaduka GyHKINH.

36. [TepBooOpasnas. HeompeneneHHbI HHTETpaT
u ero cBoictBa. Tabmmia OCHOBHBIX




Kon
WHIUKATOP
a

Nupukatop AoCTHXEHUS
KOMIICTCHIINU

OneHouyHble CpeacTBa

37.

38.

39.

40.

41.
42,

43.

44,

45.

46.

47.

48.

49.
50.

51.

52.

53.

54.

55.

56.

57.

58.

UHTETPaJIoB.
OcCHOBHBIE METO/Ibl UHTETPUPOBAHUS: 3aMEHA
MIEPEMEHHON Y HHTETPUPOBAHUE 10 YACTSAM.
OnpeneneHHbll  WMHTErpall Kak  Ipenen
WHTETPaIbHOW CYMMBI, €r0 CBOMCTBA.
®opmyna Herorona — JleitOnuna. OCHOBHEIC
CBOMCTBA ONPEAEICHHOT0 UHTErpaa.
Bbluncnenue  onpeneneHHOro  MHTErpaja
(3aMeHa IepeMEeHHON, WHTErpUpOBaHHUE 110
yactsaMm). MHTerpupoBaHue  4YETHBIX U
HEYeTHBhIX (YHKIMA B  CHUMMETPUYHBIX
npenaenax.

HecoGcTBeHHBIE HHTETPAIbI.
I'eomerpuueckue u HU3NIECKUE TPUITOKCHHUS
OIIpeJIeIEHHOT0 UHTErpaa.

O6mactp ompenenenus DHIL.  [Ipenen,
HENPEPBIBHOCTb. CaoiicTBa GbyHKINH,
HENpPEepbIBHBIX B OTPAHUYEHHOW 3aMKHYTOMN
obuacTH.

YacTHble IPOU3BOIHBIE IEPBOTO MOPSIKA, UX
reOMEeTPUYECKOE UCTOJIKOBAHHUE.

YacTHbIE TPOU3BOIHBIE BBICIINX IOPSAIKOB.
JudpdepeHunpyeMocTb u MOJIHBIN
muddepennman ¢yHkunu. MHBapuaHTHOCTH
dhopmbl mostHOTO U depeHimana.
[Ipumenenne mnonHoro nauddepeHuana K
MPUOIMKEHHBIM BBIUMCIICHUSIM.
JuddepeHnnansl BBICIINUX MOPSIKOB.
[IpousBognas cioxHo ¢GyHkumuu. [lomHas
IIPOU3BOIHASI.

HuddepenunpoBanre HEIBHON (QYHKIIMH.
KacarenpHast miIoCcKoCTh M HOpMaib K
MTOBEPXHOCTH.

OKkcTpeMyM  (YHKIUM JIBYyX TEpEeMEHHBIX.
HeoOxonmuMoe ©  J0CTaTOYHOE — YCIIOBUE
JKCTpEMyMa.

HaubGonbmiee wu  HauMmeHblllee 3HAYEHUS
(GYHKIMU B 3aMKHYTOH 00JIaCTH.
JuddepeHnnanbHble ypaBHEHUS: OCHOBHbBIE
MIOHATHSL. 3anaum, IIPUBOJIALINE K
g depeHInaTbHbIM YPAaBHEHUSIM.

Teopema cymiecTBOBaHUSI U €AMHCTBEHHOCTH
pemenus auddepeHnaaTbHOTO YPaBHEHHS.

VYpaBHeHus c pa3IeNSOMUMHCS
[IEPEMEHHBIMHU.

OnHoponaHsbie muddepeHIranbHbIe
ypaBHeHus | mopsiaka.

JInnelinbie YpaBHEHUSL. YpaBHeHUs
bepnynnu.

YpaBHeHUe B MOTHBIX U depeHimanax.
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59. Juddepennmanpuple ypaBHEHUS BBICHIMX
MIOPSIAKOB: OCHOBHBIE ITOHATHUSA.

60. VpaBHeHI/I;I, JOIIyCKaromue IMOHMKEHUE
HOPsAKA.

61. Jluneitnsie auddepeHnnaIbHble ypaBHEHUS
BbICcIINX nopsiakoB. UurerpupoBanue JIOAY
C TIOCTOSIHHBIMU KO3(hpHuImeHTaMu.

62. Jluneitneie HeogHopoaubie Y. Crpykrypa
obmero pemenus JIHJY.

63. DeMEHTbl KOMOMHATOPHUKHU: IEPECTAHOBKH,
pa3MellleH ], COYETaHUsI.

64. OCHOBHbIE TIOHATHUS TEOPUM BEPOSTHOCTEM:
UCIIBITaHUE, COOBITHE, BEPOSTHOCTh COOBITHSL.

65. JlefictBuss  Ham  coObITUsAMHU.  AnreOpa
COOBITUH.

66. Teopembl CJI0KCHUA u YMHOKCHUS
BEPOSITHOCTEM.

67. BeposiTHOCTh MOSIBIEHUS XOTSA OBl OIHOTO
COOBITHSI.

68. dopmyna MOMHOM BeposATHOCTH U (hopmylia
baiieca.

69. Cxema bepunym, ¢opmyna beprymm,
HaWBEPOSITHEWIIIEE YHCIIO MOSIBJICHUI
coObITHs 4 B cxeme bepHymnu.

70. IlpubnuxenHele  QopMyiabl B CXEMe
bepuymu.

71. JluckpeTHas ciydyaiiHas BeJIMYMHA U CIIOCOOBI
e€ 3ananusa. QyHKUUS paclpeelICHUs.

72. MaremaTtuueckoe OXHAAHUE JTUCKPETHOMN
CIIy4ailiHOM BEJIMYMHBI U €r0 CBOMCTBA.

73. ucnepcus JCKPETHOMN CIly4aiHON
BeIMUYUHBI U e€ cBoiictBa. CpenHee
KBaJPaTHYECKOE OTKIOHEHHE.

74. HenpepbiBHast ciy4daitHas BEJIMYMHA.
CaoiicTBa GYHKIIMHN pacipeIeeHUs.

75. II1OTHOCTE ~ BEpPOSTHOCTH  HENPEPBIBHOU
CIIy4aifHOM BEJTMYMHBI U €€ CBOMCTBA.

76. UnCIOBBIE XAPAKTEPUCTUKU HENPEPBIBHBIX
CIIyYailHBIX BEJIMYHH.

OIlIK-1.2:

[Tpumensier MeTo b1
MaTEeMaTHYECKOIO
MOJICTTUPOBAHUS TIPU
MIPOCKTUPOBAHUH B pa3pabOTKe
XY/I0’KE€CTBEHHO-TTPOMBIIIUICHH
BIX U3JICTIUNA, MATEPHAIIOB U
TEXHOJIOTHI UX MPOU3BOJICTBA,
BKJIIOYast coznanue 3D-monenen
JUJISE KOHCTPYUPOBAHUS
pa3zpabaThIBaCMBbIX WU3JICITUN

Ilpumepnuie 3a0anun u 3a0auu
3agaua 1. Beruncnure npezesn no npaBuiry
JMorurans lim ¥csin(x-4)

X—2 X2 _ 4
3apanue 2. CdopMmymupyiiTe HE0OX0aUMOE
yciaoBHE — OJKCTpeMyMa  (QYHKIMM  OJHOM
MePEMEHHOM.
3agaya 3. KakoB reoMeTpu4ecKUidl CMBICI
OTIpeIeIEHHOTO UHTErpalia OT JaHHOW (QYHKIINH B

JaHHOM HWHTCPBAJIC B I[eKapTOBOﬁ CHUCTEMC




Kon
WHIUKATOP
a

Nupukatop AoCTHXEHUS
KOMIICTCHIINU

OneHouyHble CpeacTBa

KOOpJUHAT?

Ilpumepnvie npaxkmuyeckue 3a0anus 0.
IK3AMEHO08 U 3auema:
1.JTanpl  KOOpAMHATHI  BEPIIMH  MHUPAMHJIbI

AAAA ;
A(L36), A(221). A(-L01), A(46-3)
Haiitu:

1) nmuny pedpa Ak, .

2) yron Mexnay pedpamu Ah y A

3) yron Mexny pedbpom AA TPaHbBIO AhA;

4) nouiaap rpaHu ARA

5) o6beM nmupaMuIbI.

2. B Tpeyronbauke ¢ BepmmHamu A (2,1), B
(5,3), C (-6,5) HaiiTu 1IMHY BBICOTHI M3 BEPIIHHBI
A.

3. HanucaTth KkaHOHMYECKHE U MapaMeTPHUECKUe
ypaBHEHUS IPSAMOM, IPOXOALIEN Yepe3 ToUKku M
(2,1,-1) u K (3,3,-1).

4. CocrtaBuTh YpaBHEHHE IJTIOCKOCTH,
npoxojsiei gepes Touku A (1,0,2), B (-1,2,0), C
(3,3,2).

5. I[OKBBB.TB, 4TO MPAMBIC ITapaJICIIbHBI:

X+y—-z=0
x+2 y-1 z
- 1y (X-y-52-8=0

3 -2

OIIK-1.3

IIpumenser METO/bI
MaTEMAaTHYECKOTO aHalIu3a Ui
pacuera KOHCTPYKLUN
XyJ10KECTBEHHO-TIPOMBIIICHH
BIX W3ICIUA U BBIIOJIHEHUS
TEXHOJIOTMYECKUX PacyeTOB

1. BerunciiuTe mpeseb:
_1+4x—x* . 3x-arcsin2x .
a) lm——>—— 5 0) lim———"
x>0 X + 3X° + 2X x=0 COS X — COS” X

im Y28 =15
x—3 x— 3
" dy .
2. Haitmure d_ TSt O YHKITHINA:
X

4x—x? Xx=ctg2t,
a) y=e . 0
) ¥ ) {y:ln(sinZt).

3. Haiitu Heonpeiei€HHbII HHTETpa:
a) Isin 3x-cos5xdx , 0) fﬂdx B)

(x—sinx)®
I(2x+5)~exdx.

4. Beruncnuthb OIPEIEIICHHBII HMHTETpall
J20
xdx

'[ Vx? +5
5. Haittu mmomans ¢urypel, orpaHUYeHHOM

2
muEuamu: X =4, y°=4X.
6. Haiitu 1 mocTtpouTh 001aCTh ONpEAeICHUS




Kon
Nupukatop AoCTHXEHUS
WHJIUKATOP OueHouHbIe CpeicTBa

a KOMIICTCHIINU
Oy Y= VI—X2 —y% +(x— y)3l

7. Haiittu mnonusii  auddepenuuman  QyHKIUU:
z=x3Iny—sin2xy.

8. HaiiTu 4yacTHBIE TPOM3BOJHBIC  TIEPBOTO
nopsinka dynxuan: 2 =5X7y? +In(x + 4y).

9. HanucaTh ypaBHEHHE KacaTeJbHOU MJIOCKOCTH

¥ HOPMalH K IIOBEPXHOCTH Z=+/X’+Yy° B
touke (3, 4, 5).

10. Pemmre 3agauy Komu:
ycos® xdy = (y2 +1)dx , y(0)=0.

11. Hatigure oOuiee periecHue
i epeHIaTIbHOTO YPaBHEHHSI y'+y' =
e?x,

12.Tlpu pocraBke c¢ 3aBoma Ha ©0azy 1000
PaauONPUEMHHUKOB, Y 55 BBIIIUIA U3 CTPOS JIAMIIBI.
Haiitu BEpOATHOCTH TOrO, YTO B3ATHIA HayJdayy
MIPUEMHHK Oy/IeT UCTIPABHBIM.

13. Tlpuaumaem BEPOATHOCTH POXKICHUS
MajbuMKa W  JI€BOYKM  paBHbIMH. Haiitu
BEPOSTHOCTh TOTO, 4TO cpenu 14

HOBOPOXKJEHHBIX 6 OKa)XKyTCsI MAJIbYMKAMHU.
15. Jlan 3akoH pacmpeneneHus JHUCKPETHOU
CIIy4allHOM BEJIMYUHBL:

X: 10 | 20 | 30 | 40 | 50

p: [01]02]03]02]0.2
BBIUUCIUTh €€ MAaTeMaTH4eCKOE OKHJAHUE,
IUCIIEPCUI0O M CpelHee  KBaJpaTHYECKOe
OTKJIOHEHHE.

0) Ilopsaoxk mnpoBedeHHs] TPOMEXKYTOUYHOH AaTTECTANMU, TMOKA3ATeJIM M KPHUTEPUH
OIlCHUBaAHUA:

[TpoMexxyTouHasi aTTecTalus MO AUCHUIUIMHE «MaTreMaThuka» BKIIOYAeT TeOPETUYECKHE
BOITPOCKHI, MO3BOJIAOIINE OLUCHUTL YPOBECHD YCBOCHUA O6y‘-IaIOHH/IMI/ICZ 3HaHPII>i, " MMPAKTHYCCKUEC
3a/laHusl, BBISBISIFOIINE CTENEHb COOPMUPOBAHHOCTH YMEHUH U BIIaJIeHUH, MPOBOIUTCS B (hopme
1 3auera u 1 sx3ameHa.

DK3aMeH MO JaHHOM MUCHMIUIMHE MPOBOJUTCA B YCTHOW (opMe MO 3K3aMEHAIIMOHHBIM
Ouieram, KaXabli U3 KOTOPBIX BKIIOUaeT | TeopeTuuecKuil BOIPOC U TP MPAKTUUECKUX 3a/1aHUS.

IMoka3aTeu U KPUTEPUH OLIEHNBAHUS 3a4eTa B IEPBOM ceMecTpe:

- T CAA4M 3a4eTa o0ydJaronuiics mokassBaet chopmupoBanHocTh KoMrereHmnu OITK-1;
T.C. CTYACHT JOJIKCH IMOKAa3aTh 3HAHW HA YPOBHC BOCIIPOU3BCACHUSA U O6’b}ICH€HI/ISI I/IH(bOpMaI_[I/II/I,
MHTEJJICKTYaJIbHbIE HABBIKW PEILIeHUs 3a/ay;

- 3a4YeT He C/AaH, €ClIM pe3ylbTaT OOy4YeHHUS HE JIOCTHTHYT, OOYyYaroIIMiicsi HE MOXKEeT
IMOKa3aTb 3HAHUA Ha YPOBHC BOCIIPOU3BCACHUA U OGBHCHCHI/IH I/IH(I)OpMaL[I/II/I, HE€ MOXET IIOKAa3aThb




WHTEIJICKTYaTbHbIC HABBIKM PEIICHUS POCTHIX 3a/1a4.

IToxa3aTe/In 1 KPUTEPUH OLEHMBAHUSI IK3aMeHA BO BTOPOM ceMecTpe:

— Ha OIEHKY «OTJHYHO» — OOyYalouuiicss JEMOHCTPHUPYET BBICOKUH YpOBEHBb
c(OPMHUPOBAHHOCTH KOMIICTCHIIMHM, BCECTOPOHHEE, CHUCTEMATHYECKOe M TJIyOOKOe 3HaHHUE
yueOHOr0 MaTepuana, CBOOOTHO BBITIONHSET MPAKTUYECKUE 3a/aHus, CBOOOIHO OIEpUPYET
3HAHUSMH, YMEHUSMH, IPUMEHSET UX B CUTYallHUsX MOBBIIICHHON CIIO)KHOCTH.

— Ha OIICHKY «XOpOIIo» — OOydYalomuics JIEeMOHCTPUPYET CPEIAHHUIA YpOBEHBb
c(OPMHUPOBAHHOCTH KOMITETECHIIMH: OCHOBHBIC 3HAHHUS, YMCHHS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYUTEIbHBIC OMMOKN, HETOYHOCTH, 3aTPYAHCHHSI TPH aHATUTHYECKUX OTICPaIlHsIX, IEPEHOCEe
3HAHUW U YMEHUH Ha HOBbIC, HECTAHIAPTHBIC CHUTYaI[UH.

— Ha OICHKY «YJAOBJIETBOPUTEIbHO» — OOYYAMOIIUNCA JEMOHCTPUPYET MOPOTOBBIN
ypOBEHb C(HOPMUPOBAHHOCTH KOMITETEHITUH: B X0JI¢ KOHTPOJIbHBIX MEPONPHUATHN JIOMYCKAIOTCS
OIIMOKHU, TPOSBIISIETCS OTCYTCTBUE OTICIBbHBIX 3HAHWW, YMCHHIA, HABBIKOB, OOYYarOIIUNCS
UCTIBITHIBACT 3HAYUTEIIbHBIC 3aTPYJHCHUS NPU ONEPHUPOBAHUU 3HAHUSMH U YMEHUSIMH TIPU HX
MIEPEHOCE HAa HOBBIC CUTYAIIUH.

— Ha OILICHKY «HEeY/JI0BJIETBOPUTEIbHO» (2 Oayuia)— 00yJaroIuics IEMOHCTPUPYET 3HAHUS
He Oonee 20% TEOpPEeTHUECKOTO MaTepuaia, JIOIMYCKaeT CYIIECTBEHHBIC OIIMOKH, HE MOXKET
M0Ka3aTh MHTEIUICKTYAIbHBIC HABBIKKM PEIICHUS MPOCTHIX 33a]a4 WM HE MOXKET M0Ka3aTh 3HAHUS
Ja)kKe Ha YPOBHE BOCIIPOU3BEACHUS U O0BSICHEHMSI HH(POPMAIIHH.

— Ha OLEHKY «HeYAOBJIeTBOPUTEAbHO» (1 Oamn) — oOyuaromuiicss He MOXET MOKa3aTh
3HaHHWS HA YPOBHE BOCIPOWM3BEACHHS M OOBSCHEHUS WHQPOpMAIMU, HE MOXKET I10Ka3aTh
UHTEI-JICKTYaIbHbIC HABBIKHM PEIICHHSI TPOCTHIX 3ajad.



