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Pa6ouast riporpamma coctasiena Ha ocrose ®I'OC BO - OakajaBpuar 10 HalPaBICHUIO
nogroroskun  29.03.05 KomcTpyupoBaHWe H3JAENMH =JICTKOH MPOMBIIIICHHOCTH (mpukas

Muno6prayxu Poccuu ot 22.09.2017 r. Ne 962) .

PaGouas mporpaMma paccMoTpeHa u oxodpena Ha 3agejaHuu kadenper Ilpukianmnoi
MaTeMaTNKH ¥ HHHOPMATUKU .
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JIucr akTyanusauuu padoyeii nporpaMmbl

Pabouas nporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanusanuu B 2022 - 2023
y4eOHOM rojy Ha 3acenanunu kadeapel [IpukiagHoit MaTeMaTuku U HHOOPMATHKH

[IpoTrokonm oT 20 1. Ne

3aB. kadeapoii I0.A. UsBekos

Pabouas mporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmmszanuu B 2023 - 2024
y4eOHOM rofy Ha 3acenanunu kadeapel [IpukiagHoit MaTeMaTuku U HHOOPMATHKH

[Iporokom ot 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouast mporpamMmma repecMoTpeHa, 00CyKaeHa 1 0100peHa s peanuzaruu B 2024 - 2025
y4eOHOM roy Ha 3acefqaHuu kapeapsl [IpukinaaHoi MaTreMaTuku U UHPOPMATHKU

[Iporokom ot 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouas mporpamMma repecMoTpeHa, 00CyKaeHa 1 0100peHa s peanuzaruu B 2025 - 2026
y4eOHOM roly Ha 3aceqaHuu Kadeapsl [IpukiaaHON MaTeMaTuKu U HHOOPMATHKH

[Iporokom ot 20 . Ne

3aB. kadeapoii I0.A. U3Bekos




1 Iles1u ocBOEHUSI TN CHMUTLTHHBI (MOLYJI51)

[enstMmu  OocBOeHUS IUCHHMIUTUHBI «MaTtemartuka» SBISIOTCS: (OPMUPOBAHUE Y
oOyyJaronuxcsi oOIIEKyJIbTYpPHONH KOMITETCHIIMH, BKJIFOYAIONICH O3HAKOMJICHHE OakKajJaBpOB C
OCHOBHBIMHM MAaT€MAaTUUYECKUMU MOHSTUSIMHU, BOCIIUTAHUE BBHICOKOM MAaTeMaTHUYE€CKOU KYJIbTYpHI,
0a3upyroleicss Ha MCIOJb30BaHUM OCHOBHBIX 3aKOHOB MaTEMaTHKH B MPOQeCcCHOHATHHOU
JEATEIbHOCTH, TPUBUTHE HABBIKOB COBPEMEHHBIX BHJOB MAaTEMaTHYE€CKOTO MBIIUICHHUS,
WCITOJIb30BAaHWE MAaTEMAaTHUYECKHMX METOJOB M OCHOB MaTEMaTHYECKOTO MOJACIUPOBAHUSA B
MPAKTUYECKON NIEeATETHHOCTH, BBIPA0OTKAa y OaKalIaBpOB YMEHUS MPOBOJIUTH MAaTEMaTHYCCKHIA
aHaJIM3 MPUKIAIHBIX 33/1a4 M OBJIaJICHUE OCHOBHBIMHM aHAJIUTUKO-TEOMETPUUECKHUMH METOIaMH
HCCIICIOBAHMS TAaKUX 3aJ1ay.

2 MecTo qUCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe1bHOI POrpaMMbl

Juciumiraa MaTteMaTnka BXOAWT B 00s3aTeNbyl0 4YacTh yd4eOHOro IUIaHa
00pa30BaTesIbHOI TPOrpPaMMBI.

JIng  wW3ydeHWs  IUCUMIUIMHBI  HEoOXoauMbl  3HaHWs  (YMEHUS,  BIAJICHHSA),
c(hopMHpOBaHHEIC B PE3yJIbTaTe U3yUEHHUS UCIUTIINH/ IPAKTHK:

OcBoenune IIaHHOI\/JI JAUCHUIIIMHBI NPCAIIOoIaract, 4To B pE3yJIbTAaTC U3YUCHHA HIKOJIBbHOI'O
Kypca MaTeMaTuKu oOydaromuiics umMeeT c(OpMHUPOBAHHOE IPE/ICTABICHUE O MAaTEeMaTHKE KaK
YHUBCPCAJIbHOM S3BIKC HAYKH, 00 naecax u MEeroJgax Mar€MaTrukKHm, BJIaACCT MAaTEMaTHYCCKUMU
3HAHUSAMHU U YMEHHSIMH, COOTBETCTBYIOIMMU DeneparibHOMy KOMIIOHEHTY T'OCYAapCTBEHHOTO
CTaHaapTa o0mero o0pa3oBaHusl, UMEET PAa3BUTOE JIOTHUECKOE MBIIUICHHE, IIPOCTPAHCTBEHHOE
BOOOpaXeHHUE, 00J1a/1aeT BEICOKUM YPOBHEM aITOPUTMHYECKOH KYJIbTYPHI.

3HaHus (YMEHMs, BIaJleHHs ), IOIyUYEeHHbIE NIPU U3YYEHUU JAHHOM TUCLHMIUIMHBEI OyIyT
HEOOXOJUMBI 1151 U3YUYEHUSI AUCIUILIINH/TIPAKTUK:

Nudpopmaruka

dusuka

DKOHOMUKA

N HXeHEpHO-TEXHUYECKOE YEPUCHHUE B KOHCTPYUPOBAHUY IIBEMHBIX U3ACIIAN

IIpoekTHas AEeATENBHOCTD

BrinonHenue u 3ammura BoITYCKHONM KBaTU(UKALMOHHON pabOThI

3 Komnerenuun odyuaromierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUINHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4eHH s

B pesynbpraTte ocBOeHUs NUCHUIUIMHBI (Monyiis) «MaTtemaTrka» o0ydarouiuiics: JoKeH
001agaTh CleAyOUMU KOMIETEHIMSMMU:

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

OIIK-1 CnocoOeH NpUMEHSTh €CTECTBEHHOHAyuYHble M OOLIEMH)KEHEpPHbIE 3HAHUS, METOJIbI
MaTeMaTHYECKOr0 aHaJIN3a U MOJICTIMPOBAHUS B MPO(EeCCHOHAILHOM IeSTEIbHOCTH

OIIK-1.1 Hcnonb3yeT ecTeCTBEHHOHAayuHble M OOIIEMH)KEHEpHBIE 3HAHMUA IS
pEelIeHUs BOPOCOB B MPodecCHOHATbHOMN NesITeIbHOCTH
OIIK-1.2 [IpumensieT METOABl MAaTEMAaTUYECKOTO aHaIW3a U MOJAEIUPOBAHUS IS

yIIpaBICHUS MPOW3BOACTBOM M KayeCTBOM  U3JIETUH  JIETKOU
MPOMBIIIJIEHHOCTH, a TakXkKe Tpu pa3padoTke MojeNell B cHucTeMe
aBTOMATHU3MPOBaHHOTrO npoekTupoBanus (CAITIP).

OIIK-1.3 AHanusupyeTr U TOTOBUT MaTEpUabl AJIs COCTABIEHHUS CONPOBOAUTEIBHON
TEXHUYECKON TOKYMEHTAIMH.




4. CTpyKTypa, 00bEM U cOepKaHNe TUCUMTLTHHBI (MOIYJIs1)
OO0mmast Tpy10eMKOCTh JUCIHILTUHBI COCTABISAET 6 3aueTHBIX eauHuIl 216 akan. 9acoB, B TOM

HHUCJIC:

— KoHTakTHas pabora — 109,15 akan. gyacos:
—aynutopHas — 105 akan. yacos;

— BHeayautopHas — 4,15 akaj. yacos;

— camocTosiTenpHas padorta — 71,15 aka. yacos;

— B (popMe npakTHuecKoi moarotoBku — 0 akazn. yac;

— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yac

<DopMa aTTeCTaluu - 3a4€T, 9K3aMCH

AynutopHast s e
o | KOHTaKTHAS pabora E 3 Dopma TeKyIIEero
E g X Bu KOHTPOJIS
Paznen/ rema 3 (B aKaj, 9acax) g A . p Kon
S 3 © | camocrosTenbHOl | ycneBaeMOCTH U
JTACIUTUTAHBI 3 £ s . | xommeTeHUK
@) g £ paboThI MIPOMEKYTOYHOM
Tlex. mab. | mpaxr. z'g arTecTalyy
3aH. 3aH. O =
1. Pasmen 1. JluneliHas wu
BEKTOpHasl anredpa
- IOATOTOBKA K
1.1 Tema 1.1. Marpuus! u MIPAKTHYECKOM
pH p y IIposepka
OTIPEACITUTEH. 3aHATHIO,
Tema 1.2 CucreMsl - BBINIOJTHEHHE HHAHBHIYATHHBIX OMK-11,
nHHeﬁHHx. ' 1 5 10/41 26 N 3aJJaHuH, OIIK-1.2,
FMBHILY KOHCYJIbTallUU 10 OIlK-1.3
anreOpanveckux JIOMAIIHUX
N N pemennto /13 1
ypaBHEHH 3amaHui
- AKP 1
Hroro no pazaeny 5 10/411 | 26
2. Paszgen 2. Awnamuthyeckas
reoOMeTpHs Ha IUIOCKOCTH WU B
MPOCTPAHCTBE
2.1 Tema 2.1. YpaBHeHus
MPAMOH Ha MJIOCKOCTH
- BBITIOJTHEHNE
Tema 2.2. VYpaBHeHus - KOHCYJIbTAIlUU IO
. AKP Ne2 u AKP
MpsIMOI B IPOCTPAHCTBE No3 «BexTopras | PEHCHAI NA3 Ne2,|  OIIK-1.1,
Tema 2.3. Bzammmuoe| 1 5 8/1,41 | 27 - anreG ai - IpOBEpKa OIIK-1.2,
pacronioxeHue p pemiernss AKP No2, OIIK-1.3
. aHAITUTHYECKAs
IJIOCKOCTEH M MPSMBIX B Ne3
TEOMETPHSL.
MPOCTPAHCTBE
Tema 2.4. Kpussie
HWroro no pazaeny 5 8/1,41 | 27
3. Pasnen 3.
JuddepennmansHoe u
HHTETrpaIbHOE HCUHCIICHUE
KOHCYJIBTAIIUH T10
3.1 Tema 3.1. IIpenen. - camocrosTenbHasi | petrenuro M3 N4,
IIpousBoaHas. paboTta ¢ - MpoBepKa
IIpumenenue nutepatypoii — | pemenus AKP NeS
ool e e | o
y “l1] 8 18/91 A, POMSBOHLIC), 1 or1K-1.2,
HeomnpeneneHHblit MPUBOISIINE K - MpoBepKa
OIIK-1.3
WHTETpa TIOHSTHIO pemenus AKP Ne5
Tema 3.3. OnpenencHHbIH TIPOU3BOTHONY, (vactp —
UHTETpal u ero - BBIIIOJTHCHNE HOCTPOCHHUE
MPUIOKEHUS AKP Ne 5 rpaduKoB
GbyHKLMIT)




OIIK-1.1,

3.2 3auer 3auer OIIK-1.2,
OIIK-1.3
HUroro no pazneny 8 18/91
HWroro 3a cemectp 18 36/14,41| 53 3a4€T
4, Pazgen 4,
JduddepennmansHoe u
UHTETpaIbHOE HCYHUCIICHHE
$yHKIMH HECKOJIbKHX
- IOATOTOBKA K
PAKTHIECKOMY
3aHSTHIO,
- BBIIIOJIHEHUE | - KOHCYJIBTAIMHU TI0
N3 Ne7 pewmennto 13 Ne7,
4.1 Tema 4.1. YactHble «KpatHbie - mpoBepka UJ13
NpOU3BOJHBIE  (pyHKIMHA HHTErpaJIbly, Ne7, OIK-1.1
HECKOJIbKHX TEePEMEHHBIX - -IIpoBEpKa '
U MX TIPUIOKCHHUS 2 4 8/5,41 5 CaMOCTOSITEIIBHOE KOHCIIEKTa (()311:[[11{(11%
Tema 4.2. Kparusie U3yueHHE «CgoticTBa '
HHTETPAIBI JIUTEPATyPHI: JTBOAHBIX U
KOHCIIEKT TPOMHBIX
«CnoiicTBa HUHTETPaJIOB»
JBOWHBIX 1
TPOUHBIX
HHTETPAJIOB)
Hroro no pazaeny 4 8/5,411 5
5. Pazpnen 5. Psnpr.
JubdepennnaabHpie
- COCTaBJICHHE
KoHcrekTa «J1Y
5.1 Tema 5.1. Yucinossie BEICILIIX -
OB KOHCYIIbTUPOBaHUE OIIK-1.1,
Tema 52/ 2| 5 10/51 | 7,15 MOPARKOB, 1 1y emenmio UJI3, | OIK-1.2,
JuddepenimanbHbie CBOMAIHECA & - IpoBepKa OIlK-1.3
YpaBHEHHUS ) 1131:1};[ ziﬁzz;le KOHCIIEKTa
AKP
Hroro no pazaeny 5 10/51 | 7,15
6. Paznen 6. Teopus
BEpOATHOCTEN u
MaTeMaTHYeCKasi CTATUCTHKA
6.1 Tema 6.1. OcHOBHBIE -
TOHSITHS TEOPUH - BHIMIOJIHEHNWE | KOHCYJIETHPOBaHHE
BEPOATHOCTEN AKP «Teopus o pemennto /13
Tema 6.2. OcHOBHbIE BEPOSATHOCTEH» "Teopust OIIK-1.1,
TEOpPEMBI TOpUH 8 16/321 ] 6 - BBINIOJIHEHNE BEpOsITHOCTEH", OIIK-1.2,
BEpOATHOCTEN 2 A3 « - IpOBEpKa OIlK-1.3
Tema 6.3. DiemeHTHI MaremaTtnueckas pemenust AKP
MaTeMaTH4YeCKOH CTaTUCTHUKA» «Teopus
CTAaTHCTHKU BEPOSTHOCTEI»
OIIK-1.1,
6.2 Dx3ameH Dk3aMeH OIIK-1.2,
OIIK-1.3
HWroro no pazaeny 8 16/3211] 6
Hroro 3a cemectp 17 34/13,611( 18,15 dK3aMeH
Hroro no aucrumianne 35 70/281 | 71,15 3a4€eT, DK3aMEH




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

[Ipu mpoBeseHUM 3aHATUH W OpraHU3alMUd CaMOCTOSITEIBHOW pPabOThI CTYJCHTOB
MCIIOJIB3YIOTCS:

- TpanuuuoHHbIe TEXHOIOTUU OOyUYEHHs, PEAIOarare nepenadyy nHhpopManuu B
rOTOBOM BHJE, (OpMHUpOBaHME Y4EOHBIX YMEHUH MO 00paslly: JEKUUSA-U3JI0KEHHE, JIEKLUs
O0ObACHEHHE, MpPAKTUYeCKHue paboThl, KOHTpoJbHas pabota u ap.. Hcnoms3zoBanue
TPaJULIMOHHBIX TEXHOJOIMH 00ecrieunBaeT OpUEHTUPOBAHKE CTYJEHTOB B IOTOKE UH(OpMAIHH,
CBSI3aHHOU C PA3IMYHBIMH MOJIXOAAMHU K OMPEICICHHUIO CYIITHOCTH, COJCPKAHNUS, METOJIOB, (hOpM
pasBUTHSL U CaMOPA3BUTHUSA JIMYHOCTH; CAMOOIIPEJCIIEHHE B BBIOOPE ONTHUMAJIBHOIO IyTH U
CHOCO0O0B JTMYHOCTHO-TIPO(ECCHOHATBHOTO Pa3BUTHSI; CUCTEMATH3AIMIO 3HAHUH, MOTYYEHHBIX
CTyACHTaMH B IIpolecce ayAUTOPHOW M caMOCTOSTENbHOH paboThl. IIpakTHueckue 3aHATUSA
o0OecrieunBarOT pa3BUTHE U 3aKPEIUICHHME YMEHMM M HABBIKOB OIIpPENEICHMs Leledl W 3axady
CaMOpPa3BUTHUS, a TAKXKE NPUHATHS Hanbosee 3 PEeKTUBHBIX PEIIEHUH M0 UX peannu3aluu

- VlHTepakTUBHBIC TEXHOJIOTHH OOYUYCHHS, MPEAIOJIAraloNnie OpraHu3anuio 00ydeHHs
KaK IPOJYKTUBHOW TBOPYECKOW AEATEIBHOCTH B PEXKHMME B3aUMOACHUCTBHS CTYIEHTOB IPYI C
JIPYrOM U C IIpEnoiaBareiie

6 YueOHO-MeTOAMYeCKOe 0O0ecreyeHue CAMOCTOSITeIbHOM padoThl 00y4aroMXCs
[IpencraBneno B npuioxxenuu 1.

7 OueHoYHbIE CPeICTBA IJIA IPOBEIeHUs POMEKYTOUYHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe M MHPOPMAIMOHHOE 00ecnevyeHue JUCITUTITIMHBI (MO/TYJIs1)
a) OcHoBHas1 IMTEpPaTypa:

1. Ilunauer B. C. Boicmias matematuka: yueOnuk / B.C. IllunaueB. — Mockga:
NH®PA-M, 2019. — 479 c¢. — (Beiciree obpaszoBanue). — Www.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - TexcrT: AIIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/990716. — Pexum goctyma: [Uis  aBTOPHU3.
IIOJIB30BAaTENEH.

2. Matemaruka: y4e6. mocobue / FO.M. lanunos, JI.H.XKyp6enko, I'.A. Hukonosa, H.B.
HukonoBa, C.H. HypueBa ; mon pen. JL.H. Xypbeuko, I'.A. HukonoBoii. — Mockaa:
NH®PA-M, 2019. — 496 c. — (Beicuiee oOpa3zoBanue: bakamaBpuar). - ISBN
978-5-16-102130-9. - Tekcr: AJIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/989799. — Pexum gocrtyma: [Uis  aBTOPHU3.
IIOJIB30BAaTENEH.

0) lonoJiHMTEILHAA JIUTEpaTypa:

1. B.I'. UlepmueB. OcHOBb JHHEHHOW anreOpbl U AHAIUTHYECKOW TE€OMETPHUU:
VYuebHo-MeToandeckoe mocooue / B.I'. lleprnes. - M.: HUL] UH®PA-M, 2013. - 168 c.: 60x88
1/16. - (Beicmiee oOpa3oBanue: bakanmaBpuart). (oOsoxxka) ISBN 978-5-16-005479-7. Pexum
noctyna: http://znanium.com/bookread2.php?book=318084 — 3ari1. ¢ sxpana

2. Anrebpa u reometpus : yaed. mocodue / I'.1. Illyman, O.A. Bonruna, H.YO. T'onoanas.
— M. : PUOP : HMH®PA-M, 2018. — (Bwicmee oOpazoBanme). — 160 c¢. — DOI:
https://doi.org/10.12737/1708-1 Pexum JOCTyTIA:
http://znanium.com/bookread2.php?book=908228 — 3ar. ¢ sxkpana

3. Aumreopa. Y. 4. 3agayHuk-nipakTUKyM: YueOHoe mocodme / Imuar P.A. -
CIlo:CIler'y, 2016. - 184 c.. ISBN 978-5-288-05650-5 Pexum nocryna:
http://znanium.com/bookread2.php?book=941730 — 3aru. ¢ 3xpaHa

4. JInneiinas ajredpa: Teopus U IPUKIIAIHbIE aCIIEKTHI: YuebHoe rmocooue /



I'.C. IlleBmoB. - 3-€ u3x., ucnp. u gom. - M.: Maructp: HUL UH®PA-M, 2014. - 544 c.: 60x90
1/16. (meperwer) ISBN 978-5-9776-0258-7 Pexum JIOCTyTIa!
http://znanium.com/bookread2.php?book=347840 — 3aru. ¢ sxkpaHa

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

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

7. llacdapesuu, U. P. Jluneitnas anredpa u reomerpus [DnekTponHsblit pecype] / U. P.
[Tadape-Buu, A. O. Pemuzos. - M. : DUSMATIINUT, 2009. - 512 c. - ISBN 978-5-9221-1139-3. -
Pexwum nocrvra: httn://znanium.com/cataloa/oroduct/544772

B) MeToan4yeckue yKazaHusi:

1. Koporeukass, B.A. OyHKIMM HECKOJbKUX TEpPEMEHHBIX: Yy4eOHOe Tmocobue
[Onektponnniii  pecypc] / B.A. Koporeukas, .A. MHseekoB. - M.. OI'YII HTII
«udopmpeructpy, 2015.

2. W3ocoBa, JILA. OcHOBBI MaTeMaTHYeCKOro aHanmu3a: ydebd. mocobue. Yacts 1.
Nuddepennuansaoe ucuncieHre GyHKIMNA OJHON MepeMeHHol [nekTponHnsiid pecypce] / JLA.
N3ocona, JI.A. I'paueBa. - M.: ®I'YIT HTL «Mudopmpeructp», 2015.

3. Baxpymesa U.A., 3axapkuna E.W., Makcumenko M.A. COOpHUK WHIUBUAYATbHBIX
3ajanuii 1o Mmaremaruke. Yacts 2 YueOHoe nmocobue [DnekrpoHHslit pecype] / M. A. Baxpyiiesa,
E.M. I'yruna, E.W. 3axapkuna, .B.Makcumenko. - M.: ®I'VII HTL «Mudopmpeructpy, 2016.
- Ne 0321600297

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

5. AxmanoBa 3.C. HeompeneneHHbIi MHTETpasl: OT TEOPUU K TMpaKTUKE: YdeOHOe
nocodue [Dnekrponnsiii pecypc] / 3.C. Akmanosa. - M.: ®I'YIT HTL «udopmpeructpy, 2016.
—Ne 0321600321.

6. AarcumoB A.JI. DneMeHThI TEOpUU BEpOsATHOCTEH: YueOHOoe mocodue [DIeKTpOHHBIH
pecype] /AJL. Arucumos - M.: @T'VIT HTL «adopmpeructp», 2016. — Ne 0321601535.

7. Ily3ankoBa E.A. Bpenenue B MareMaTHuecKuil aHanu3: YuyeOHoe mocoOue
[Dnexrponnsrii pecypc] / E.A. Tly3ankosa, H.A. Kacosa - M.: ®I'VIT HTL «Mudopmpeructpy,
2016. — Ne 0321601528.

8. 3apenikas M.A. Jlekuu 1Mo TEOPUH BEPOSATHOCTEH: YueOHOE ocoOue [DIeKTpOHHBII
pecypc] / M.A. 3apenkas. - M.: ®I'VIT HTL] «adpopmpeructp», 2017. — Ne 0321701331.

9. BaxpymeBa WM.A., Makcumenko W.A. DneMeHTHI KOMOWHATOPHKH W TEOPHH
BEpOATHOCTEW: Yd4eO-Hoe mocobue [OnektponHed pecypc] [/ W.A. Baxpymesa,
N.B.Makcumenko. - M.: ®I'YIT HTL «1udopmpeructp», 2017. — Ne 0321702483. O6wém 1,28
M6

10. BymprueBa C.B. Marematuka: Tpenelibl W HEMPEPHIBHOCTH (YHKIMH OJTHOM
nepemenHoil. [IpakTu-kym: YueObHoe mocobue [Daektponnsiii pecype] / C.B. Bynbiuea - M.:
OI'VIT HTL «Mudopmpe-ructpy, 2017. — Ne 0321703463. O66éM 0,55M6

11. bonnmapenko T.A. HuterpanspHOe wucumcieHue (QYHKIUU OIHOM IepeMEeHHOM:
YuebHoe mocobue [Dnektponubiii pecypc] / bommapenko T.A. - M.: ®I'VII HTI]
«Mupopmpeructp», 2017. —Ne 0321703516. O6bém 3,36 M6

12. BaxpymeBa M.A., Makcumenko M.A. COOpHHK WHAMBHIYaIbHBIX 3aJaHUH IO
maremaruke. Yactp 3: YueOHoe mnocobue [DnextponHbii pecypc] / W.A. Baxpymesa,
N.B.Makcumenko. - M.: ®I'VIT HTII « adopmpeructp», 2018. — Noe 0321801321. O6péM



1,45 M6

13. AmnumcumoB A.JI. TIpoBepka CTaTUCTHYECKHX THUIOTE3: YdeOHOoe mocobue
[Dnexrponnsiii pecype] / AJL. Anucumos. - M.: ®T'VII HTL] «1udopmpeructp», 2018. — Ne
0321801318. O6Bém 1,18 M6

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnneuenmne

HanmenoBanne .
0o Ne noroBopa Cpox 1eCTBUS IULICH3UN

MS Windows 7
Professional(mns  |[A-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpovHO
Professional
7Zip CBOOOJIHO PaCIPOCTPAHSIEMOE 0eccpoyHO
FAR Manager CBOOOTHO PaCIPOCTPAHICMOE 0eCcCpoOYHO

HpO(l)eCCI/IOHaJIbHI)Ie 0a3bl JAaHHbIX " I/IHq)OpMaIII/IOHHLIe CIIPaBOYHbLIC CUCTEMBI

HasBanue kypca Cchuika
[TouckoBas cuctema Akanemust Google (Google URL: https://scholar.google.ru/
Scholar)
WupopmarnmonHas cucteMa - EauHOE OKHO

URL.: http://window.edu.ru/
JocTyIa K *HGOPMAIMOHHBIM pecypcaM

Poccuiickas ['ocynapctBenHass  OuOimoTexa.
Karanoru
DnekTpoHHbIe pecypcbl onbmuoreku MI'TY um.
.. HocoBa

9 MaTepuaJIbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)

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

http://magtu.ru:8085/marcweb?2/Default.asp

MartepuanbHO-TeXHUUYECKOE 00ecreueHre TUCIUTUTHHBI BKITFOYAeT:

Y4eOHble ayIUTOPUU JJs TPOBEACHUS 3aHATUH JeKuuoHHoro Tuma. Jlocka,
MYJIbTUMEAUNHBIN IPOEKTOP, KPAH.

VY4eOHble ayqUTOpPUH [ TPOBEAEHUS J1a0OpaTOPHBIX 3aHSITUN, TPYNMNOBBIX H
WHIUBUIYAIbHBIX KOHCYJbTAllMM, TEKYIIEro KOHTPOJsS M TMPOMEXKYTOYHOM aTTecTaiuu
[Tepconanbubie KommbioTepsl ¢ maketom MS Office, Beixomom B MHTEpHET U € IOCTYIIOM B
AIIEKTPOHHYIO0 MH(POPMAIIMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCUTETA;

KoMmruiekec TecToBBIX 3aJaHUi Afisi TPOBEACHHUS PYOSKHOTO M MPOMEKYTOYHOTO
koHTposst. Ilomemenust uist camocTosiTenbHOM pa®oThl  oOywatomuxcs. [lepcoHanbHbie
kommbioTepbl ¢ makerom MS Office, Beixomom B MHTEpHET M C JOCTYIOM B JJIEKTPOHHYIO
nH(pOPMaAIMOHHO-00Pa30BATENHHYIO CPEy YHUBEPCHUTETA.

[Tomemienuss s XpaHeHUs W TPOPUIAKTHYECKOTO OOCTY>KMBaHUS y4eOHOTO
obopynoBanus. Illkader nns xpaHeHus y4eOHO-METOIWYECKOW JOKYMEHTAIUH, YYEOHOTO
000pyAOBaHUS M yUeOHO-HATTISAHBIX TTOCOOHIA



Hpuioxkenne 1

Y4yeOHO-MeTOANYECKOE 00ecTieYeHrne CAMOCTOSITeIbHON padoThl 00y4Yaromuxcs

OneHouHBIE CPEJICTBA IS TEKYILEr0 KOHTPOJISI YCIIEBAEMOCTH 110 UTOraM OCBOEHUS
JUCHMIUIMHBL:  THIIOBOM pacder (paboTa mpemosaraeTr 3aiumry ), KOHTpOoJiIbHas padoTta
(ayauTopHas. WM BHEAyJUTOpHasi, BO3MOXHO IpUMeHeHue MHTepHeT-TpeHaxepos),
UHUBUyallbHOE JoMallHee 3ajanue. [IpomexyTouHas arrectanus IpoBOAUTCA B popme
CEMECTPOBOIO IK3aMEHa.

OHGHO‘IHBIG Cpe€acTBa TEKYILICIO KOHTPOJIA YCIIEBAEMOCTH 110 pasgciaM, IMOPsAJ0K BEIIIOJTHCHU A,
TPYAOCMKOCTDb CaMOCTOSITCIIbHOM pa6OTBI I10 IIOATOTOBKE K KOHTPOJIIO IIPHUBOAATCA HHUXKE.

Ilpumepnuie ayoumopnusie konmpovhote pavomot (AKP):

AKP Nol «Mampuuyuwt, onpedenrumenu, CJ1Y»

3agaua 1. Halinute npousBeeHre MaTpuil

2 4 -1)(1 1 -1 3
2 -1 1

03 71]/2 -2 0 |=2
00 -2)l1 1 =2 50_65

1) B - 2) ,
5
314 2 0)

3)_1

3agaua 2. Beiuncnute onpenenuTens

2 -4 3
5 10 -

0 4 7

3agauya 3. Haiinute oOpaTHbIe 1J11 MaTpHIL
0 O
1 -4 2 5 -1
1)[3 2] 1)47 1.
3anaua 4. Pemmre cucreMy a) MaTpUYHBIM CIIOCOOOM U
0) mo hopmynam Kpamepa; B) meromgom ["aycca:

X + 3y + 2z -7,
3x + 2y + b5z 6,
4x + 3y + 2z

AKP No2 «Bexmopuo»



a=(4-1) b=(-25) c=(12)

1. TloctpoiiTe Ha IUIOCKOCTH BEKTOPBI . Halinure nx

muHeitnyto kom6unammio 28 0 +3C a) reomerpuueckn, 6) anamuriyecky.

) 5:(2;1;—3), 5=(—4;0;2), E=(1i1;‘2).Hau”mme:

a

8 | ero HaNpPaBIAIONINE KOCHHYCHI, OPT BEKTOpa 2 ;

a) IJIMHY BEKTOpa

6 ab ac, bc (a+2c)}(@-5).
y axb, axc, bxc (a+2c)x(za-sb)

y abc  (a+2cfza-sb)c-2b),

3 a=(4-3) b=(3-255) c=(34:2)

. Haﬁ,[[I/ITe Iioma/ab mmapajaijieiorpaMmma,

a+2b , c-3p , U JUIMHBI €70 CTOPOH.
4. TlpoBepbTe, SABISIOTCS JIU BEKTOPHI a= (1;1;3), b= (3;0;_2), c= (_ 1;1;3)
KOMILJIAHAPHBIMHU.

(8a+b)c - 2a)b-50)

IMOCTPOCHHOI'O HAa BCKTOPAX

5. Haiinure , €CIIHU abc=5 .

AKP No3 «Ananumuueckasn zeomempus,

1. Hansl koopaunats! BepmuH A(3;0); B(-5;6); C(-4;1) Tpeyronsnuka. Haiinure:
1) nmuny cTopoHbI AB;
2) ypaBHEHHUE BBICOTHI, IPOBEACHHOM uepe3 Bepuuny C.

2. JlaHbI KOOpAMHATHI BEPIIUH upamMuasl Ay A; A; A, . Haittu:
1) ypaBHeHuE NMpsAMOHN AyAs;
2) ypaBHEHHUE IIIOCKOCTH Aj Ap Ag;
3) JUTMHY BBICOTHI, OMYIIEHHON U3 BEpIIUHBI A; Ha rpaHb Ay A; A
3. IlpuBecty ypaBHEHHE KpUBOH X° —2X+3y® +12y —5=0 K KaHOHHYECKOMY BHIY U

IIOCTPOUTS €€.
AKP Ned «Ilpeoenwvry

Bpruncnuts nipenensi:

43y (X=T)(x—3)(x—4
1 lim XXX 2. lim ¥ =)= 4)
x>2 x?_X—6 e Byt —x? 411

: x> X2 X
3. lim ——— 4. lim -5
ool 2x° =1 2x+1 x>-2 (X + 2)

-
iR

1
5. lim(l—4x)*" 6. limxctgSx 7. lim 3%

x—0 x—1-0

8. UccnenoBath Ha HEMPEPHIBHOCTD



X=3ecmu x<0
f(x)=
5% ecmu x>0

AKP Ne5 «Ilpou3soonany»

1. HaiimuTe nepByro NpOU3BOAHYIO OT (YHKIIUMA:

2_
2 x =1 252, 6) Y = X-COS3X, ) y:W—S-Iogzx+3
y = arccosst + 7, XT+2x+1

oY= 5 _ 2arctg(4x2 + 3x)

2. CocraBbTe ypaBHeHHs KacaTenbHOM K kpuoii XY =4 B rouke Xo =1.
[y 2
3. Brpruucnure npubmnkeHHo Y = VX +8 npu X = 1,09,

. cos4x -1
4. Beruucaure npenen no npasuiy Jlonurans |Im—2.
x—0 (e4x _1)

AKP N6 «Heonpeodenennwltit unmezpaiy»

. Haiitn Heonpeiesi€HHbIE HHTErpaIbl:

5x -2

2 —
a) IX +5XX2\/;+2dx,6) Isin(3x+1)dx,B) jsinxemsxdx,r) dex,
3x—-4 . . x—1 X—3
n) | ——————==dx,e) |xsin(2x)dx, x) | xarcsinxdx, 3) dx, u) X
I\/x2 —6x+13 J I Ixs +1 I(X2 - 4)°

AKP Ne7 « @HII: oughchepenyuposanue»

N In(x*y)

1. Haiitu 1 nocTpouTh 00s1aCTh ONpeAeacHUs GYHKIUN Z = .
y—X
2. Haiitu 9acTHBIC TPOU3BOHBIE PYHKIIMK Z = X-arctg 1 y 5
+ X

o o 2 2 .

3. Haiitu npou3BoaHYO clOKHON QpyHKmu Z=X"Y—Y"X rge X=UCOSV; y=usinv.
oz o1

4.

Haiitu npou3sBoaHbie > 2 e HesBHOH Qynkumn € — X ysinxyz=0,
X

5. Haiitn skcTpeMyM GyHKIHH JBYX nepeMeHHbIx Z = 4(X—Y) - X2 —y?.

AKP No8 «Obviknosennvle oughghepenyuanshvie ypasnenusn)

1. Haiiti o61mmii mHTETpast uiu obiiee pemenne 1udepeHnaIbHOTO YpaBHEHUS TEPBOTO

nopsiika (B mpumepe 0) permuTh 3agady Kommn):



a) 20xdx—3ydy = 3x*ydy—5xy’dx,

6){y' — ycosx =sin 2x.
y(0)=-1

2. Haiitu o6miee pemenue nuddepeHmanbHOro ypaBHEeHUS:

1.

2.

3.

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

AKP Ne9 «Cnyuaiinvie coovimusy

[To MuieHn Mpou3BOAUTCS TpHU BhIcTpena. PaccmaTpuBarotes coobitus A, B, C — nonaganue

IpY IEPBOM, BTOPOM U TPEThEM BBICTpenax. UTo 03HAa4at0T COOBITUS A+B+C,4B+C,

B ypue 12 mapos. Cpenu 3tux mapoB 3 6enbix u 9 yepHbix. KakoBa BEpOSTHOCTH TOTO, UTO
HayJlauy BBIHYTBIH IIap OKa)keTcs OesibiM?

B pamuoctynuu tTpu Mukpogona. J{ist KaKA0ro u3 MepBbIX IBYX MUKPO(QOHOB BEPOSTHOCTh
TOTO, YTO OH BKJIFOUEH B JaHHBIN MOMEHT, paBHa 0,45, a s Tperbero — 0,9. Haiitu
BEPOSITHOCTb TOT'0, YTO B JAHHBII MOMEHT BKJIFOUEHBI 2 MUKPO(OHA.

B nponaxe nmerorcst 6enble 1 KOPUUHEBBIE sliflla B COOTHOILIEHUH 2:3, IpUYeM POU3BOJICTBO
60% Genbix 1 71% KOPUYHEBBIX SUL] JATUPYETCS THEM, MIPEIIECTBYIOLUIUM JHIO IPOJaXKH, a
ocTaJbHbIE Slla JaTUPYIOTCA OoJiee paHHUMU uncinaMu. [Tokynarens 3aka3biBaeT siila,
JaTUPyEMbIE THEM, IPEIUIECTBYIOIIUM JHIO POJIaXH, HE3aBUCUMO OT HX 1BeTa. KakoBa
BEPOATHOCTH TOTO, UTO EMY MPOAATYT PEIIETKY OEbIX SHIL?

TenedonHnas cetsb yupexaeHus oociayxubaer 200 aboHeHToB. BeposiTHOCTH TOrO, UTO B
TE€YEHHE MUHYTHI BHYTPH 3TOH CETH KTO-TO KOMY-TO IT0O3BOHUT, paBHa 0,7. Kakosa
BEPOSITHOCTH TOTO, YTO B T€UEHUE MUHYTHI OyJieT 5 3B0HKOB? KakoBa BEpOATHOCTh TOTO, UTO B
Te€YeHHE MUHYTHI OyzeT He Oonee 5 3BoHKOB? HaiiTu HauBeposTHelIIee Y1CI0 3BOHKOB B
TE€YEHUE MUHYTHI.

Ilpumepnuie unousudyanvnvie oomauwinue 3aoanusn (U/]3):

HJ[3 Vel «/luneninas anzeopa)

1. Pemuts matpuunoe ypaBHenue X+3(A-B)=4C, rae

o 2 o e (5 Y

5
-1 5 6 7 5 3 -1 4)\(2
2. Bemomnauts nevicteug | 3 4 2 1| 3 +|5 2 3|3}
0O 7 8 2 X 1 -2 3)\4



3. BrBIUHCIHTE OIpEACIUTEIID

g NN
o O N
~N B~ W

1 1 2
4. Haiitu obparryio matpuiry A, ecrm A=|2 -1 2],
4 1 4

5. Pemmts cucteMsl TMHEHHBIX anredbpanyeckux ypaBHeHui no gpopmynam Kpamepa,
MaTpU4HBIM METOAOM, MeTonoM ["aycca:

3X; +4X, +2X, =3 X, + X, —X; =36
A) 12X, =X, —=3X; =—3 B) X, =X, +X; =13,
X, +5X, +X; =2 2% + X, + X, =7

6. Pemuts cucremy metogom ["aycca
X, + X, +3X; —2X, +3X%; =1
2X, +2X, +4X; =X, +3X; =2
3X, +3X, +5X; —2X, +3X; =1
2X, +2X, +8X; —3X, +9%; =2

2X, + X, +X; =0
7. Pemnth cucTeMy OTHOPOJIHBIX YPABHEHUHN S5X, =X, =X; =0
X, —3X, =3X; =0

H/[3 Ne2 «Ananumuueckan zeomempusn

1. B xakoii Touke npsiMasi, npoxosias uepe3 Touku A(3,-2) u B(-1,2), nepecekaer och Oy.
2. Haiitu paccrosiHue Mexay npsmbiMu 4x-3y-7=0 u 4x-3y+3=0.
3. Hammcare kaHOHWYECKHE U TApaMETPUIECKHE YPaBHEHHS MTPSIMOiL, TPOXOIsICeH Yepe3
touku M(2,1,-1) u K(3,3,-1).
4. Tlposectu mpsiMyto uepe3 Touky A(2,0,-1) nmeprneHauKyIsipHO TUIOCKOCTH 3X+4y-Z+4=0.
5. IIpoBectu miaockocTs yepe3 Touky A(2,0,-1) napamnensHo miaockoctu 3x+4y-z+4=0.
6. IlIposectn mnockocts uepe3 Touku A(1,0,2), B(-1,2,0), C(3,3,2).
7. Jlokasatk, 4TO MPSMbIE B3aUMHO MEPIIEHAUKYIISIPHBIL:
_y=2_z {3x+ y—5z+1=0,
3

2Xx+3y—-8z+3=0.

8. Jlokazarp, 4TO MpsIMBIE MMapauICTbHbL:

X+2 y-1 z X+y—-z=0

e | .
3 -2 1 X—y-5z-8=0

9. Haiitu yron mexay npsiMoH, nmpoxosiei yepes Touky A(-1,0,-5) u Touxy B(1,2,0), u
IUIOCKOCTBIO X-3y+Z+5=0.

10. OnpenenuTs TUN ¥ MOCTPOUTH JTUHUIO:
a) x> -9y’ +2x+18y+73=0;

6) 2x° +3y? —4x+6y-7=0;



B) y° —4x-2y-3=0.

HJ[3 N3 «Ilpeden. Henpepvienocmuy
1. Haiitu npenens! GyHKIMMA:
o 2x3+x*+5 . x*-3x-2 . Wx+1-2 . 1-cos4x
lim———; lim————; lim———; lim————;
x—o 3x° —x+1 x—>-1 ¥ _x—2 x—3 /X_2_1 x—0 2x.tgx

X 1
lim x-(Vx* +1-x); ”m(zx_lJ ClimL—4x)> " “m—ln(1+2x).

x—o| 2X +1 x—0 T x50 e3x -1

2. HWccnenoBaTh Ha HETIPEPHIBHOCTD, HAWTH TOYKH pa3pbiBa, CAEIATh YEPTEK:
X+4, x<-1,
y=43%; y=1x?+2, -1<x<1,
2X, x>1.
HJ13 Ned «Ilpouseoonasn»

Haxootcoenue npouszeoonoit

1. Haiitn mpousBogHbIe U qu(depeHIraIbl IepBoro NopsaKa

1) y = 7COSX ,
5x+1

2) y=(2+5x)* —3cos7x,
7 .

3) y:§—4x-arcsmx,

4) y=(cosx)"?.

2. Haiitu npou3BoHYI0 (QYHKIMH, 33JaHHON HESIBHO

e’ —5xe* —2xy+11=0.

3.Haiitu npou3BoaHyt0 (GyHKIMH, 331aHHON TapaMeTPHUECKU
X =3cost -5,
y=4t’ +5.

4. Haiitu npou3BoiHbIE TIEPBOTO MOPsAKA PYHKIUU y=X¢€

Ilpou3seoonasn evicuiux nopaokos. Ilpunoscenus npou3so0Hoil



d?y . x=3t -t
HKIOWUU: a
by ) Yot

1. Haiigure 4y u 0) y=5ﬁ.

dx dx?

. 2 .
2. a) Hanmumre ypaBHeHHe KacaTeabHOi K mapabone ¥ =X~ —4X+ 2 B Touke ¢ abermccoit

X, = 0. IoctpoiiTe rpaduk n KacaTenbHYIO.

6) Hanummre ypaBHeHME KacaTellbHON K KpUBOH X° + Y —4X+2y —164=0 B ee Touke C

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

3. Haiinute Hanbospiliee ¥ HAMMEHbIIEe 3HAYeHUsT (DYHKIIUU Ha 3aIaHHOM OTpPE3Ke

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

4. Berauciaure MMpEaciibl, UCIIOJIB3Ys ITPABUTIO Jlonurans:

. 2x3 —8x% +13x-10
a) lim—; 5 ;
x=2 X —2X°+3X—-6

6) lim x-In(eX —l).

X—>+0

5. 3aBuUcUMOCTh IMyTH OT BpCMCHU IIpU HpHMOJ’II/IHeI\/’IHOM ABWIKCHUHN TOYKH 3a1a€TCA YPABHCHUCM

1
s= gts +2t* -3 rge S —mnyThBM,a t — Bpems B c. BRIUHCITHTE ee CKOPOCTh U YCKOPEHHE B
MoMeHT Bpemenu t=4C .

Ilpumenenue npou3zeo0Hoil 013 UCC1E006AHUA PYHKUUIL

1. [Toctpoiite rpaduk QyHKIMH ¢ TOMOIIbIO MPOU3BOIHOM MEPBOTO MOPSAKA
y=-x>—-3x* +9x +11.
2. Haiinute npoMeKyTKH BBITYKJIOCTH, BOTHYTOCTH U TOUKH Iepernda pyHKIuu
y=2x-3/x?.
3
3. Haiinnte acHMITOTEI M TOCTPOMTE CXEMATUYHO rpa@uK QYHKINU y = X -
(x+1)
2
4. IIpoBeuTe NOJIHOE UCCIeN0BaHKe (YHKIMM U IOCTPOHTE rpaduK y — X -3x+3,
x-1
5. [TpoBenuTe nosHOE MCCeA0BaHNE (DYHKIMH U TIOCTpOHTE Tpaduk

_Inx

X

HJ[3 Ne5 «Heonpeodenennwtii unmezpan. OnpeoenenHvlit UHMeZPan u €20 NPUI0HCEeHU)

1. HaliTn Heonpe1eNeHHbIE HHTErPabl

1 xx 2 1
1| —- +1 dx 2. - dx
'[[3\& 5 I(3+X2 2\/x2—3]




ctg’x -6

3]‘ 3 _ 4 dx 4 — dx
2 _7x . (2)( j SIn”™ X
X
Sin 5
2 4 2X_1
5._[x(3x +1) dx G.J—XZ %110

7. jxll—exexdx 8. j 4x+3 dx,

(x-2)°
9. [xe®d 0. [
X(x° +1)
dx dx
11. , 12. —
J-\/;+i/§+24\/§ -[cosxsm3x

dx

13
I (X+DVX* +2x-1.

2. Beruucaurs OIPEACIICHHBIC NHTCTPAJIbL

2 T
1. I(xz +i4)dx. 2. Ilnsinxdx
1 X 2

3. BBIUUCIUTS TUI0MAAb QUIYPhl, OFPAaHUYEHHON JTUHUAMU
1) 3x—y=4, y*=6x

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

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

4. BelYMCIUTh AJTMHY OYyTU KPUBOW, 3aJaHHOW ypaBHEHUEM

1) y=Inx, 3 <x<l5.

2) p=3e"", —m/2<p<x/2
3) x =e'(cost +sint), T/2<t<
x =e'(cost —sint),

5. Beruuciauts 006eM Tena, 00pazoBaHHOTO BparieHueM BOKpyT ocu Oy GUTyphl, OrpaHUICHHOU

rpagukamu pyHKIME X =3-y° | x=y*+1

HJ[3 Neb6 « DHII: wacmuovie npou3eoomvle, IKCMPEMyM»

y In1- x> - y?)
1. HaiiTu oGnacte onpeaeneHust QyHKIUH Z=———=——".
1-\y

2. Haiit 3Ha4eHHS YaCTHBIX MPOU3BOIHBIX (PYHKIIUI B 3aIaHHON TOYKE:



1

A z=x" (1)) B) z=In(Vx+y) ().

2
o u .
3. Haiftu a—z,ecnn u=xy+sin(x+y).
X

4. Bpraucnute NpuoOIMKEHHO \/ 5-e% +2,03° .

5. Haittu skcTpeMyMbl yHKIME  Z = X° +2y° —4X—6Y + 2.

. Inx In
6. Haiitu mpou3BOIHYIO QYHKIIMH Z = —— — ny B Hamnpasiienuu Bektopa (1;1).

y X

7. Haiftn skcTpemanbHoOe 3HaueHne GyHKmu Z = 2X + Y —y* — X° 1pu ycnopun X +2y =1

8. Haiftu Hanbonbiee 3HadeHne QyHKIUU:

x>0
A) z=X-2y+5 y>0 B) z=In(x* +y?)
X+y<l
X+2y<1
x>0
y > 0.

HJ[3 Ne7 «Kpammuvie unmezpano)

2

2y
1. BeIYMCIUTB MOBTOPHBIM HHTErPal I dyJ-(ZX + y)dX .
20

y

2. I3MeHUTh NOPSAAOK UHTETPUPOBAHUS B JBOMHOM MHTETpAJIE: Idy J.
1

y

2
N X
3. BerauciauTh J1BOWHOM HHTErpall ”—2 dxdy, riae D — obnacth, orpaHnveHHast IUHUSIMA
D

y=£,y=nx=4
X

4. BBIYUCIHUTS TUIOMIAb GUTYPHI, OTPAHHIECHHON OKPYKHOCTsIMU I =1, T =2C0S¢ (BHe

OKPY’>KHOCTHU



r=1).
5. BeIuucnuTh miomaas GUurypsl, OrpaHMueHHON TUHUAMU Y = % u X+y-7=0.

6. BeraucianTh TpOMHON HHTErpa jﬂ(xz +3y”)dxdydz; R:0<z<3x, Xx+y<1 y>0 mo ¢urype R,
R

OI‘pElHPI‘ICHHOfI IMOBCPXHOCTSAMMU.

7. BeIUUCIUTE 00BEM TEJIa, OrPaHUYCHHOI'O ITOBEPXHOCTAMU

z7=8-x-Yy, x=0, y=x* y=4, z=0.

8. HaliTu craTn4yeckre MOMEHTBI OTHOCUTEIBHO KOOPIMHATHBIX OCeH IIIACTHUHKHU, OTPAaHUYCHHON
) 2 o o
napabonon y = X (y > O) , IpAMONl  X=9, €cIi MJIOTHOCTh PacpeAeICHNs MAcChl B KaXK101

TOYKE PaBHA OPJAMHATE ITOU TOYKHU.

9. Haiigure momenTsl uaepuuu |, |, 1, omnopoaHoi muactunku (5 =1), OTPaHUYCHHOMN

Y,

OCSIMH  KOOpAHMHAT ¥ nipsimoit Y =2 —0,9X .
HJ[3 No8 «Obvikno6ennble Oughghepenyuanvrvle ypagHeHus»

1. Haiitu o6muit uaTErpan uiam oduiee pemeHre AMdQepeHnnanbHoro ypaBHeHHs IEPBOro
nopsiaka (B mpuMepe 3)pemnts 3aaaudy Korm):

2 2
1) Va-x?y' +xy? +x=0, 2) y'=> +§xy—5y
2X° —6xy
Xy’ +y =Xy’ y xy +1
3 4y Ldx- dy=0,
){ y() =1 )x2 x

2. Haiitu obiee pemienue quddepeHnaaIbHoro ypaBHEeHHS:
1) y"xInx=y",2) @+x*)y" +2xy’ =12x>.

y" =2sin® ycosy

3. Haittu pemenue 3anaun Komm: T, .
’ yO="y0=1



4. Haiitu oOmee pemenue qudGepeHnnanIbHOro ypaBHeHUs (B IpUMEpPE 1) PEIIUTh 3a7a9y
Komm):

1) ¥'=2y'+y=xe" 5 y"+4y +5y = x*

y" —4y" +5y' =6x* +2x-5, 4) y"'+2y" -3y =(8x+6)e*,

5) y'—4y'+4y=e*(cosx+3sinx),6) y" —64y’ =128cos8x —64e*,

y"+y=1/sinx

7) .
y(z12) =1, y'(z12) =712

5. Pemmute cucremy /1Y mepBoro mopsjaka AByMs Clioco0aMu - MOJICTAaHOBKU U METOJIOM Diiiepa

y'=2x-5y+e'
X'=y-6x+e™

HJ[3 Ne9 «Teopua eepoamuocmeity

1. TIpousBoautcs 5 BBICTPEIIOB M0 pe3epByapy ¢ FOPIOYUM, IPUUYEM PE3EPBYap MOCIE MEPBOTO
IIOT1aJIaHUS B HETO BOCIIAMEHSIETCS, @ II0CJIE BTOPOIO MOMAalaHusl B HErO — B3PbIBACTCS.
BeposiTHOCTB TONaianus B pe3epByap Mpu KaxxaoM BeicTpene paBHa 0,3. Haiitu BeposiTHOCTH
TOT0, YTO pe3epByap OyAeT MOJI0KKEH, HO HE B30OPBETCS.

2. B cembe Tpoe neTeil: 2 Manpunka U AeBodka. [letu urparot Ha KyxHe. BeposaTHOCTh TOT0, 4TO
MaJIbUYUKH Pa300bIOT MOCY Ty cooTBeTcTBeHHO paBHa 0,7 u 0,8, a st neBouku — 0,4. Haiitn
BEPOSATHOCTH TOTO, YTO Mocy/a OyaeT pa3oura.

3. Carma monajaet B MUIIICHB TP OJHOM BEICTpeEIIe ¢ BeposTHOCTRIO 0,8, Marma — ¢
BeposATHOCTHIO 0,7, a [Tama — ¢ BepositHOCcThIO 0,75. Cata BeicTpenwi 2 paza, Mama — 3 pasa,
[Tama — 1 pa3, mocine yero B MuilieHH ObUIO OOHApPY>KEHO OJHO oTBepcTue. KakoBa
BEPOSITHOCTH TOT'0, YTO B MUIIIEHb Nonana Mama?

4. Pa3pplB CBSI3U NPOUCXOAMT B OJHOM U3 3BeHbEB TenedoHHOro kabens. MOHTED
MIOCJIEIOBATENIBbHO NPOBEPSIET 3BEHbs, OOHapyxkHBas MecTo paspbiBa. CoOCTaBUTH psil
pacnpeneneHus 4ucia oOCIEeIOBAaHHBIX 3BEHBEB, €CIM BEPOSITHOCTh pas3pbiBa JJId
KQKIOro 3B€Ha IIOCTOSIHHA W paBHa p.

5. 3amaH psa pacnpeneneHus JTUCKPETHOW CIydyalHOW BETWYWHBI X.

X1 2 3 4 5 6

P 003|015 |0,20 |0,35 | 0,15 |?

[ToctpouTh MHOTOYTOJNIBHUK pacnpeaeneHus. Omnpenenuts (yHKIHIO
pacripefieyieHusi M TOCTpouTh €€ rpaduk. Belumcnaute mareMaTHUECKOE OXKUAaHUE

m, D[X] oy
, JAHUCIIEPCHUIO , Cp€IHCEC KBAAPATHUYCCKOC OTKIOHCHUE n

P(m,—o, <X <m, +o0,).
BCPOATHOCTh (m, -0, o)

6. 3amaHa (QyHKIUA pacrpencsieHus] CIIyJalHOW BETMYMHBI X



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

Haiitu mmotHocTs pactpenenenus. Iloctpouts rpaduku GyHKIUU |
IUIOTHOCTH pacmpeseneHus. Bpluuciaute MaremMaTHyeckoe OXHJAAaHUe, AHMCIEPCUI0 |
P(X €(0, 4)).
BEPOSITHOCTD

7. B Tabnume npuBeAEH 3aKOH paCIpENCICHUS BEPOSTHOCTEH CHUCTEMBI CITy4alHBIX
BenuuuH (X, V)

X
% -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

v mx D) y
Haiit: koOoppuIMEHT «a»; MaTeMaTHYECKUE  OKUIAHUS ;  JHUCIEPCHH
2 2

o r
270 koogduiment koppemsaud <.

HJ[3 Nel0 «llepeuunaa oopadomika pe3yibmanmoe IKCHEPUMEHmMa)

Jan cratuctiuueckuil psja (MCXOAHbIE 3HAUEHUS BEJTMYNH)

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 | 168 | 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

36,6 | 79 | 32,2 | 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 BelpaxkeHne JByMEPHOT0 SMIIMPHUUECKOro pacipeneneHus (X, V), sMuoupuyeckue
pacripesiesieHus COCTaBIAOIMUX X U Y, HOCTPOUTh I'padruueckoe 0ToOpaskeHHe pacipeesIeHU.

Jy1st 3TOTO - COCTAaBUTH KOPPENSIIMOHHOE I10JIE, KOPPEISLNOHHYIO Ta0JIMIly aOCOIOTHBIX YacToT,
BapHUaIMOHHBIE PAJbI, TA0IHUIYy «CTaTuCTUUECKasi COBOKYITHOCTh U3MEPUMOTO MPU3HAKAY.

HJ[3 Nell «Hucnoewvle xapakmepucmuku 2eHePAIbHbIX RAPAMEMPO6»

[To mannabiM, mosydeHHBIM B MJ[3 Nel 1, onienuTe renepanbHbIe MapaMeTphl: HAMIUTE CPETHEE,
JUCTiepcusi, CpeHee KBaApaTUIHOEe OTKJIIOHEHHE, aCHMMETpPHS, dKCIIecC, MOJ1a, ME/IMaHa,
Kod(urmeHT Bapuauu s npu3HakoB X u Y. OneHuTe CTeneHb OTKIOHEHUS SMITUPUIECKOTO
pacupeeneHus 3TOro U3BMEPUMOro MpU3HaKa OT HOPMAJIbHOTO PACTIPEEICHUS.

st aToro 3anonHute Tabnuiy «Pacyer BHIOOPOUHBIX OIIEHOK MPU3HAKOBY» U MPOBEAUTE PACUETHI
MCIIPABIIEHHBIX OLIEHOK F'eHepalbHbIX TapaMeTpoB. Crenaiite BbIBOA 0 KOApGUIIUEHTE BapHaIUH.

H/[3 Nel2 «IIpoBepka cTATHCTHYECKHX THIIOTE3»

[To nanubiM, momydeHHbIM B I3 Nell u 12, npoBecTu cTaTCTUUYECKYIO IPOBEPKY
CTAaTUCTUYECKOM TMIOTE3bl 0 HOPMAJIBHOM PACIPEACICHUH U3MEPSEMOT0 TPU3HAKA 10
CIICYIOIIUM KPUTEPUSIM: &) CPEAHEMY KBaIPAaTHIHOMY OTKJIOHEHHIO, 0) pa3Maxy BapbHpPOBaHUSI,
B) MIOKA3aTeNAM MCTIPABICHHBIX aCHMMETPHH U dKcIiecca, T) kputepuro ITnpcona y? (ypoBeHb
3HAYMMOCTHU NMPUHATH paBHbIM 0.05). B ciiydae npuHATHS THIIOTE3b O HOPMAIBHOCTH
pacnpeneneHus HalTu JOBEPUTENbHbIE MHTEPBAJIbI JAJI1 MATEMAaTUUECKOTO OXKUIAHUS U CPETHETO
KBaJIpaTUYHOI0 OTKJIOHEHHUS IIpU ypoBHE HaaéxHocTu 0.95.



H/[3 Nel3 «Bowiacnenue KoppeaayuoHHOU 3a86UCUMOCIU UBMEPUMBIX NPUIHAKOE)

ITo nanubiM 3anaun, ucciaeayemoit B I3 NeNe 11-13,  naliTu u 3anucath B
KOPPEJAIMOHHYIO TaOIHITy YCIOBHBIC cpeHre. Ha KoppelssiruoHHOM I0JI€ TIOCTPOUTD JTUHUHN

perpeccun. Haiitu ucnpaBieHHbINH KOPPETSAIMOHHBII MOMEHT M KO (GHUIIMEHT KOPPEISLIHH.

[TpoBepuTh rUNOTE3y O HE3ABUCUMOCTH NpU3HakoB X U Y (ypOBEHb 3HAUUMOCTH IPUHATH

pasubM 0.05). Paccuntats ko3 dunmentsr auneiiHon perpeccun (X Ha Y wmmm Y Ha

X).IIpoBepuTh 3HaYMMOCTh ypaBHEHUS perpeccun. Haiitu 1oBepuTenbHbIE HHTEPBANIbI IS

KO3 (D PUIMEHTOB KOPPEISAIIUU 1 JTMHEHHOU perpeccun (Mpu ypoBHe Haa&xHocTh 0.95).

IIpuioxenne 2

OneHo4HbIe cpeacrea aJisi MpoBECACHUSA l'lpOMG?KyTO'lHOﬁ aTreCTallumn

a) H.Ha}mpyeMble pe3yJdbTaThbl oﬁyqe}mﬂ H OLICHOYHBIC CpeaACTBA AJIS IIPOBECACHUSN
l'[pOMe)KyTO‘lHOﬁ aTTreCrTalum:

Kon
WHJIUKaTOpa

Nnuukarop
JTOCTHIKEHUS
KOMIIETEHIINHT

O1neHOYHBIC CPEACTBA

OIIK-1: Cnoco0eH NnpuUMeHSITh eCTeCTBEHHOHAYYHbIE H 001IleHHKeHEePHbIe 3HAHUS, MeTO/IbI
MaTeMaTH4eCKOr0 aHAJIN3a U MOAEJIMPOBAHUSA B PO eCcCHOHAIBLHON AeATeIbHOCTH

OIlIK-1.1

Ucnonb3yer
€CTeCTBEHHOHAYYHbIC
1 OOIIENHKEHEPHbIE
3HAHUS JUTSI PeIICHHS
BOIIPOCOB B
npodeccHoHaIbHON
JEATeILHOCTH

1. ®opMyIUPOBKHA OCHOBHBIX TEOPEM (CBOMCTB,
MPU3HAKOB U3YYaeMbIX TTOHATHH, HEOOXOIUMBIE 1
JIOCTaTOYHBIE YCIOBUS) B U3yUaeMbIX pazjienax Kypca.

2. MeToasl pacKphITHSI HEOTIPEIETICHHOCTEH, BHISCHEHHS
HENPEPHIBHOCTU (QYHKIIUHM OAHON EPEMEHHOM.

3. Anroput™ NpuOIMKEHHOTO BEIYUCICHUS (DYHKIIMU C
oMOMIbI0 AU depeHnana; HaucaHus ypaBHEHUS
KacaTelbHOU NpsIMOH (TJIOCKOCTH).

4. Anr OPHUTM ITOJIHOT'O UCCJIICIOBAHUSA (I)yHKI_II/II/I

5. MeToabl BBISICHEHHUS KJIACCOB UHTETPUPYEMBIX
(GyHKIUH, a TaK)KE METOBI MHTETPUPOBAHUS OCHOBHBIX
KJIACCOB (DYHKITHIA.

TeopeaneCKne BOIIPOCHI AJIA 3a4€Ta U IK3AaMECHOB

1. CKaHSIpHOC MMPOU3BCACHUC JBYX BCKTOpPOB U Cro

CBOMCTBA.

2. BexTopHOe mnpoW3BEAEHUE [BYX BEKTOPOB M €rO
CBOICTBA.

3. CwmemaHHOe MpoU3BEIEHUE TPEX BEKTOPOB U €rO
CBOICTBA.

4. OcCHOBHas  WJesl  AHAJIUTUYECKOW  TI'€OMETPUH,




Kon
WHIUKATOpa

Nupuxarop
JIOCTHKEHUS
KOMIIETEHITHH

OueHouHble CpeaCcTBA

IIPUMEHEHNE BEKTOPHBIX IPOU3BEICHUN.

5. Ilpsmas Ha mIockocTu. Pa3inuHble BUIbI YpaBHEHUU
IPSIMOM Ha IIOCKOCTH.

6. Yroa Mexay NpsMbIMHU Ha IUIOCKOCTU. PaccTosiHue ot
TOYKH 10 NIPSAIMOM HA IUIOCKOCTH.

7. DIIUIIC ¥ €T0 CBOMCTBA.

8. T'mmepOosa u e€ cBOMCTBA.

9. IlapaGona u e€ cBoiicTBa.

10. IImockocte B mpocTpaHcTBe. PasnuuHble  BHIBI
YPAaBHEHUH IIJIOCKOCTH B IIPOCTPAHCTBE.

11. Yroa Mexay IIOCKOCTAMHU. PaccTosiHuE OT TOYKH 110
IJIOCKOCTH.

12. Ilpamass B  mpocTpaHcTBe. PasnuuHble  BHIBI
YPAaBHEHUH IIPSIMOM B IIPOCTPAHCTBE.

13. B3auMHOE pacrojOKEHUE IUIOCKOCTH U MpsIMOU B
IPOCTPAHCTBE.

14. IToBEpXHOCTH BTOPOTO MOPSAJIKA.

15. KpuBas B IpOCTPAHCTBE.

16. dynxuus. CriocoOsl 3aanust. O61acTh onpeeneHusl.
OcHOBHBIE 2JIEMEHTapHbIe (DYHKINH, UX CBOWCTBA,
rpaduku.

17.Ilpenen ¢pynkuuu B Touke. Ilpenen pynkunu B
6eckoHeyHoCTU. OTHOCTOPOHHUE TIPEEIBI.

18. beckoHE4HO MaJble U OECKOHEUHO 0obIIne (PyHKINH,
CBs3b MeX Ay HUMH. CBONCTBAa OECKOHEYHO MAJIbIX
(GYHKIMHA.

19. Teopems! 0 npenenax. Packpeitue
HEOIIPEAETIEHHOCTEM.

20. 3aMeyaTeNnbHbIC TIPECITHI.

21.CpaBHeHHE OECKOHEYHO MAJIBbIX (DYHKITHUIA.
OKBUBaJICHTHbIE OECKOHEUHO MaJible (QYHKLIUU U
OCHOBHBIE TeopeMbl 0 HUX. [[puMeneHne k
BBIYHCIICHUIO TIPE/IENIOB.

22. HenpepbIBHOCTH (DYHKIIMM B TOUKE. TOUYKU pa3phiBa U
UX KJacCU(UKAIHI.

23.IIpousBoHast PyHKIMH, €€ TeOMETPUIECKUIN U
(bu3nyuecKkuil CMBICI.

24. YpaBHEHMs KacaTelbHOU U HOPMaJIU K KPUBOM.
HuddepeHunpyeMocTb PYHKIMH B TOUKE.

25.IIpon3BoiHas CyMMBI, pa3HOCTH, IPOU3BEIEHUS,
gacTHOTO ¢yHKIMHA. [Ipon3BogHAS CTIOKHON U
oOpaTHO! (YHKIHH.

26. luddepenninpoBanre HEIBHBIX U TapaMeTPUUYECKU
3agaHHbIX QyHKIMH. Jlorapupmudeckoe
muddepeHIpoBaHue.

27.1Ipon3BOIHBIE BBICIIUX MTOPSAIKOB.

28. luddepennman Gynkuu. 'eomeTprudeckuii CMbICIT
muddepenimana. OCHOBHbIE TEOPEMBI O
muddepennmanax.




Kon
WHIUKATOpa

Nupuxarop
JIOCTHKEHUS
KOMIIETEHITHH

OueHouHble CpeaCcTBA

29. [Ipumenenne nuddepeHnuana K mpuoIMKeHHBIM

BBIYMCIICHUAM.

30. OcHoBHBIE TeOpeMbl AU HEpPEeHIINaTLHOTO

ncuucnenus: Pos, Jlarpanxka u Komm.

31.ITpaBuso Jlonurans.
32. YcnoBUs MOHOTOHHOCTH (DYHKITHA. DKCTPEMyMBbI

¢ynkmii. HeoOxonmmoe 1 10CTaTOYHOE YCIOBHS
SKCTpeMyMa (PYHKIINH.

33. Haubosbiee u HauMeHblee 3HaueHus QyHKIUU Ha

OTpe3Ke.

34. Beimykiocts rpaduka ¢pynkiuu. Touku neperuoda.

Heo6xoauMoe u 10cTaTOYHOE YCIOBHUS TOUEK
neperuoa.

35. AcuMnToTHI rpaduka GyHKINH.
36.IlepBooOpaznas. HeonpeneneHHbli HHTErpal U €ro

37.

38.

39.

40.

41.
42.

43.

44,

45.

46.

47.

48.
49.
50.
51.

52.

cBoiicTBa. Tabnuila OCHOBHBIX HHTETPAJIOB.

OCHOBHBIE ~ METO/bl  MHTEIPUPOBAHUA:  3aMeHa
NIEPEMEHHOM 1 UHTETPUPOBAHHE 10 YACTSIM.
OmnpeneneHHbI UHTErpail Kak Mpeaes MHTErpalbHOM
CYMMBI, €r0 CBOKCTBA.

®opmyna Hetotona — JleliGuuia. OcHOBHBIE CBOWCTBA
OIpeIeIEHHOr0 UHTEerpaa.

Bolunicnenue omnpeneneHHOro UWHTerpajia (3aMeHa
NEpEeMEHHOM,  MHTErpUpOBaHUE IO  YacTsAM).
WuTerpupoBanne YeTHBIX W HEYETHBIX (YHKIHA B
CUMMETPUYHBIX Ipesiernax.

HecoOcTBeHHbIE HHTETPaAIBL.

I'eomerpuueckue U (u3MUYECKHE  MIPUIOKEHUS
OTpeIeIEHHOr0 UHTEerpaa.

Ob6nactb OIIPEAEIICHUS OHII. IIpenen,
HenpepbIBHOCTH. CBOiCTBa PyHKIINIA, HETIPEPHIBHBIX B
OTpaHUYEHHON 3aMKHYTOM 00acTH.

YacTHple TMPOW3BOAHBIE TIEPBOTO MOPSAKA, HX
TeOMETPHUECKOE UCTOJIIKOBAHHE.

YacTHble POU3BOIHBIE BHICIIUX MTOPSIKOB.
Huddepernuupyemocts M TOIMHBIN U depeHan
¢bynkuuu.  VHBapuaHTHOCT,  (QOpPMBI  MOJHOTO
muddepeHnmana.

[Ipumenenne MTOJTHOTO nuddepennmana K
NpUOIMKEHHBIM  BbIUucieHUusM.  Jluddepenimanst
BBICIITMX TIOPSIIKOB.

IIpounsBoaHas CJI0’)KHOM GbyHKIMH. ITonnas
MIPOU3BOIHAS.

JuddepenurpoBanue HesBHOU (QyHKIMH.
KacarenbHast minockocTh 1 HOpMab K TOBEPXHOCTH.
DKcTpeMyM byHKIMK IBYX HIepPEMEHHBIX.
Heo6xonnMoe u 10cTaTOYHOE YCIOBUE IKCTPEMYMA.
Haubonpiiee m HauMeHblllee 3HAUYEHUS (QYHKUUU B
3aMKHYTOM 001acTH.




Kon
WHIUKATOpa

Nupuxarop
JIOCTHKEHUS
KOMIIETEHITHH

OueHouHble CpeaCcTBA

53. Juddepennuanbrubie ypaBHEHHUS: OCHOBHBIE TOHSATHS.
3agaun, mnpuBomAmue K - AuQQepeHInaIbHbIM
YPABHEHUSIM.

54. Teopema Cy1IeCTBOBAHUS U €IMHCTBEHHOCTH PELIECHHUS
nudepeHIMATBHOTO YPaBHEHUS.

55. YpaBHEHUS C pa3ACIAIOMIMMUCS IEPEMEHHBIMH.

56. OnHopoanble nuddepeHuanbuple  ypaBHeHUS |
HOpsAKA.

57. Jluneitnbple ypaBHeHUs. Y paBHEeHUs bepHysuin.

58. YpaBHEHHE B MOJHBIX TU(PepeHIraIax.

59. Jluddepennmanbupie ypaBHEHUS BBICHIMX MOPSAKOB:
OCHOBHBIE ITOHATUSA.

60. YpaBHEHUs, NOMYCKAOLIME TOHMKEHUE MOPSIKA.

61. Jlunelinsie nuddepeHnnanbHbie ypaBHEHNS BBICIINX
nopsiikoB. MuterpupoBanne JIOAY ¢ noctosHHbIMU
K02 punreHTamu.

62. Jluneitnsie Heonmunopoansie JY. Ctpykrypa oOuiero
pemenus JIHIY.

63. DIEeMEHTbI KOMOMHATOPHKHU: MIePECTaHOBKH,
pa3MeIleHMs], COYETaHUS.

64. OCHOBHbIE  TMOHATHUS  TEOPUU  BEPOSITHOCTEWU:
WCIIBITAaHUE, COOBITHE, BEPOSITHOCTH COOBITHSI.

65. JleticTBus Haa coObITHAMU. Anredpa cCOOBITHMA.

66. TeopeMbl CII0’KEHNS U YMHOXKEHHSI BEPOSITHOCTEN.

67. BeposTHOCTB TOSIBJICHUS XOTSI OBI OJTHOTO COOBITHS.

68. dopmyIa moJHOU BepOosSTHOCTH U Gopmyina baiieca.

69. Cxema bepuymu, dbopmyna bepuymu,
HauBepOATHEHIIee YUCIIO TMOSABICHUN COOBITUS A B
cxeme bepHysm.

70. IIpubnuxeHusle popmyisl B cxeme beprysn.

71. JluckpeTHast ciydaiiHas BeJIMYMHA M CHOCOOBI €€
3aganus. OyHKIMS pacnpeneneHusl.

72. MaremMaTuueckoe OKHUJIAHUE JUCKPETHOW CIy4ailHOM
BEJIMYMHBI U €TI0 CBOICTBA.

73. Jlucnepcusi AUCKPETHOM CIIy4ailHOW BENWYHMHBI U €€
cBoiicTBa. CpefiHee KBalpaTHUYECKOE OTKJIIOHEHHUE.

74. HenpepbiBHast ~ cinydaiiHass  BennunmHa.  CBolcTBa
(GyHKIMU pacnpeieNeHHs.

75. II1OTHOCTP BEPOATHOCTH HENPEPBIBHOM CIIy4anlHOMN
BEJIMYMHBI U €€ CBOMCTBA.

76. UncmoBble XapaKTepUCTUKU HETIPEPBIBHBIX
CITy4allHbIX BEJTMYMH.

OIlK-1.2:

[IpumeHnsieT MeToasl
MaTeMaTU4eCKOro
aHanus3a u
MOZEIIMPOBAHUS IS

Ilpumepnuie 3a0anun u 3a0avu
3ananme 1. CocTaBbTe aJrOPUTM PEUICHHUS ..... 33J1a4H.

3agaua 2. Beruucnure npeaen no npasuiy Jlonurans




Nupuxarop

Kon
JOCTUKEHUS OueHouHble CpeaCcTBA
MHJMKATOpa
KOMITIETEHIIUH
ynpaBHeHHg ||m arcsin(2x - 4)
x—2 x2—4 '
MIPOU3BOJICTBOM U
KauecTBOM U3JeTuil .
. 3ananue 3. ChopMynupyiiTe HECOOXOAUMOE YCIOBHE
JIETKOM . .
sKcTpeMyMa GYHKIIUU OJHOM MEePEeMEHHOI.
IIPOMBIIIJIEHHOCTH, a
TaKoKe NpH pa3padoTke | 3agaua 4. Kakor T€OMETPUUYECKUI CMBICI ONTPEAETIEHHOTO
MO/ICJICH B CHCTEME UHTErpaja oT JaHHOM (yHKIMU B JaHHOM HMHTEpPBaJIE B
aBTOMATU3MPOBAHHOIO | eKapTOBOM CUCTEME KOOPIUHAT?
MIPOEKTUPOBAHUS
(CAIIP).
Ilpumepnvle npakmuueckue 3a0anusn 011 IK3AMEHOG U
3auema:
1. Jlanbl KOOpAMHATHI BEPIIUH TUPAMHU/IBI ARAA .
A(536), A(221), A(-301), A,(—46;-3).
Haiitu: 1) nnuny pedpa Ak, ;  2) yroa mMexay pedpamu
AR i AA,
3) yroxn Mexy pebpom AA I'PaHbIO ARA . 4)
IIoUab rpaHu ARA ;  5) o0beM mupaMHIbL.
2. 2. B Tpeyronbauke ¢ BepmmHamu A(2,1), B(5,3),
C(-6,5) HaiiTh UIMHY BBICOTHI U3 BEPLIMHBI A.
3. 3. Hammcars KaHOHUYECKHE U ITapaMeTPUIECKHe
YPaBHEHUS IPSIMOM, IPOXOASILEN YePE3 TOUKU
M(2,1,-1) u K(3,3,-1).
4. 4. CocTaBUTh ypaBHEHHE IUIOCKOCTH,
npoxojsieit yepes touku A(1,0,2), B(-1,2,0),
C(3.3,2).
5. 5. Jlokasarp, 4TO NpsMble MapayljiesIbHbIL:
X+y—z=0
Xx+2 y-1 1z
3 -2 _II/I X—y—52—8:0
OIIK-1.3 AHanu3upyer u 1. Beiuncnure npenenst:

TOTOBUT MaTepHUAaIbI
JUTSI COCTABIICHHS
CONPOBOAUTEIHHON
TEXHUUECKOM
JOKYMEHTALUH.

.1+ 4Ax—x* . 3x-arcsin2x |
a) lim—————;0) lim————— B
x>0 X + 3X° + 2X x>0 COSX — COS” X
x/2x—1—\/§_

x—3

lim

x—3

2. Haitnure % U1t QYHKIHNR: a) Yy = et 0)
X




Kon
WHIUKATOpa

Nupuxarop
JIOCTHKEHUS
KOMIIETEHITHH

OueHouHble CpeaCcTBA

X =ctg2t,
y =In(sin2t).
3. Haiitu Heonpenenn€HHBIN  MHTETpAJ: a)
[ sin3x-cos5xdx, 6) | 1-cosx . B) j(2x+5)-ede.

(x —sinx)?

xdx

Jx?+5

5. Haiitn mmomanp (GuUrypsl, OrpaHu4eHHON

4. BelunCIIUTh ONpeAeNeHHbIA HHTETpall

N'—;g

2
maEuamu: X =4, Yy =4x.

6. Haiitu 11 mocTpouTh 00JacTh onpeneneHus: GyHKIUN

U=9-x" -y’ +(x-y)*

7. Haiitn mnonnsiii  auddepenunan QyHKIHUU:

z=x3Iny—sin 2xy.

8. HaiiTu wuacTHble MpPOM3BOAHBIE MEPBOTO MOPSAIKA

dynxumm: 2 =5x%y? +In(x +4y).

9. Hanucars YpaBHCHUC KacaTelIbHOM INIOCKOCTH U

HOPMAJIH K TIOBEPXHOCTH Z =+/X>+Yy° B Touke (3, 4,
5).

10. Pemmre 3anauy Komm: ycos® xdy = (y2 +1)dx :
y(0)=0.

11. Haiigute obuiee perienne quddepeHnanb»HOro
ypaBuenus  y' +7y' = e?*,

12. Tlpu nocraBke ¢ 3aBona Ha 6a3y 1000
PaIrONPUEMHUKOB, Y 55 BBIIIUIM U3 CTPOs JaMiibl. Haiiti
BEPOSITHOCTH TOTO, UTO B3ATHIM HayAauy MPUEMHHK OyaeT
WCIIPaBHBIM.

13. [IpuHIMaeM BEpOSITHOCTH POXKJICHUSI MAIbUUKA U
JI€BOYKHU paBHbIMHU. HailTu BEpOATHOCTB TOTO, UTO CpEIU
14 HOBOPOKIEHHBIX 6 OKAXYTCS MAJIbUUKAMH.

15. [lan 3aK0H pacnpenesneHus JUCKPETHOMN ClTydaiHOM




K Nupuxarop
on
JIOCTHKEHUS OueHouHbIE CpEeACTBA
HWHJHUKATOpa
KOMIIETEHITHH

BCIINYNHBI:

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

p: 101]02(03|02]0.2

BBIYUCIIUTL €€ MATCMATUUCCKOC OKUJaHNUEC, TUCIICPCUIO U
CpCaHCC KBAAPaTUICCKOC OTKIIOHCHHUC.

0) [lopsinok nMpoBeeHUsI MPOMEKYTOYHOM ATTECTAIlUM, I0KA3AaTeJH U KPUTEPUHU
OlleHUBAHMS:

[TpoMexxyTouHas aTTecTalus 1Mo IUCHUIUTHHE «MaTreMaTHKa» BKIOYAeT TEOPETHUECKHE
BOIPOCHI, TO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHHSI 00YYaIOIIMMHUCS 3HAHUN, U IPAKTUYECKUE
3aJlaHusl, BBISABIISIONINE CTETIEHb CPOPMHUPOBAHHOCTH YMEHHH U BIIQJICHUH, TPOBOAUTCS B popmMe
1 3ayera u 1 sx3ameHa.

DK3aMeH N0 JaHHOW AMCUUIUIMHE TPOBOAUTCS B YCTHOM (hopMe 1o 3K3aMEeHaIlMOHHBIM OUJIeTaMm,
KQKJIbII U3 KOTOPBIX BKIIIOUAET | TEOPETUUECKUI BONIPOC U TPU MPAKTUUECKUX 3aJaHUS.

IToka3zaTenn u KPUTEPHUH ONCHUBAHUSA 3a4€Ta B IIEPBOM CEMECTPE:

- 17151 ¢Aa4H 3a4eTa oOydarouuiics nokassiBaet copmupoBanHocTs komnerenuuun OIIK-1; T.e.
CTYJEHT JI0JKEH MOKa3aTh 3HAHHsI Ha YPOBHE BOCIIPOU3BEACHUS U 00BCHEHUS HHPOpMAIIIH,
MHTEJJIEKTyaJIbHbIE HaBBIKM PELLIEHUS 3a/ay;

- 3a4eT He CaH, €CJIU Pe3yJIbTaT 00yUeHHUs HE IOCTUTHYT, O0y4arOLUIiCs HE MOKET MTOKa3aTh
3HaHMS Ha YPOBHE BOCIIPOU3BEACHUS U 00BSICHEHHS HHPOPMAIINH, HE MOXKET MOKa3aTh
WHTEJUICKTyaJIbHBIE HABBIKH PEIICHUS TPOCTHIX 3a/1a4.

IToxa3zarenu u KPUTECPHUHA OLCHUBAHUSA IK3aME€HA BO BTOPOM CEMECTPE:

— Ha OLIEHKY «OTJMYHO» — 00y4aroUniicsi 1eMOHCTPUPYET BBICOKUN YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIIUU, BCECTOPOHHEE, CUCTEMaTHUECKOE U INIyOOKOE 3HAHUE
y4eOHOro Marepuaa, CBOOOJHO BBIITOJIHAET IPAKTUYECKHE 3aJaHHs, CBOOOJHO ONEPUPYET
3HAHUSAMHU, YMEHUSAMHU, IPUMEHSET UX B CUTYalIUAX MOBBIIIEHHOMN CIIOKHOCTH.

— Ha OIICHKY «X0POILI0» — 00y4JaoIuiics JeMOHCTPUPYET CPEIHUI YPOBEHb CHOPMUPOBAHHOCTH
KOMIIETEHIIMH: OCHOBHBIE 3HAHMSI, yMEHUSI OCBOEHBI, HO JIOMYCKalOTCS HE3HAYUTENbHbIE OINOKHY,
HETOYHOCTH, 3aTPyJAHEHUS IPH AaHATUTUYECKUX OIEepalnaX, NEPEHOCE 3HAHUN U YMEHHUM Ha
HOBBIE, HECTAHIAPTHBIE CUTYaLUH.

— Ha OLIEHKY «Y/0BJIETBOPHUTEIbHO» — 00yUYaIOIIUICS IEMOHCTPUPYET OPOTOBBIN YPOBEHB
c(OpMHUPOBAHHOCTH KOMITETEHIIUH: B X0/I€ KOHTPOJIbHBIX MEPOTIPUSATHI TOMYCKAIOTCSI OIIMOKH,
MIPOSIBIISIETCS] OTCYTCTBHUE OT/IEIHHBIX 3HAHUM, YMEHHH, HABBIKOB, 00YYAIOIIHIACS HCIIBITHIBACT




3HAYUTEINIbHbIE 3aTPyIHEHUS IPU OTIEPUPOBAHNY 3HAHUSMU U YMEHUSIMU TIPU UX MepeHoce Ha
HOBBIE CUTYalIUH.

— Ha OILICHKY «HEYI0BJIETBOPUTEIBHO» (2 Oaiia)— 00yJaronmics: IEMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTuuecKoro MaTepuana, 10MyCcKaeT CyleCTBeHHbIC OIMOKHU, HE MOXKET MOKa3aTh
MHTEJUICKTyaJIbHbIC HABBIKU PEIIEHUS MPOCTHIX 3a/a4 WM He MOXKET IMOKa3aTh 3HAHUA JaXKe Ha
YPOBHE BOCTIPOU3BECHHS U 0OBSICHEHHS HH(POPMAIIHH.

— Ha OIICHKY «HEeY/10BJIeTBOPUTEIbHO» (1 6ain) — oOyJaromuiics He MOXKET MTOKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOU3BEICHHUS U 00BICHEHUSI MHPOPMAIIUHU, HE MOXKET TIOKa3aTh MHTEI-JICKTyaIbHbIC
HAaBBIKH PEUICHUS TPOCTHIX 3a/1au.



