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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamuu B 2024 - 2025
yueOHOM roy Ha 3acefaHuu kadeapel [IpukinanHoil MaTeMaTHKU U HHPOPMATHKU

IIpotokom ot 20 1. Ne
3aB. kadeapoii 10.A. N3BekoB

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roy Ha 3acefaHuu kadgeapel [IpukinanHoil MaTeMaTHKU U HHPOPMATHKU

IIpotokom ot 20 1. Ne
3aB. kadeapoii 10.A. 13BekoB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM roly Ha 3acenanuu Kadeapsl [IpukianHoii MaTeMaTHKU U HHPOPMATUKA

[IpoTokom o 20 1. Ne
3aB. kadeapoii 10.A. N3BekoB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqanuu kadeapsl [IpukiagHON MaTeMaTHKH U HH(OPMATHKH

IIpotokom ot 20 1. Ne
3aB. kadeapoii 10.A. N3BekoB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu ocBOEHUS AMCHUIUIMHBI «MaTeMaTuyecKuil aHamu3y» SBISIOTCSA: O3HAKOMHTD
00y4aeMbIX C OCHOBHBIMM TIOHSATHSIMA W METOAAMHU BBICIICH MaTeMaTHUKH, CO3/1aTh
TEOPETUUECKYIO U MPAKTUYECKYIO 0a3y MOATOTOBKY CIIELUAINCTOB K I€ATEIbHOCTH, CBSI3aHHOM C
UCCIICIOBAaHUEM, pa3pabOTKON M TEXHOJOTHSIMU IPOIECCOB MOJMYyYCHHUS METAJUIOB U CIUIABOB,
METAIMYECKUX  U3AeNuil  TpeOyeMoro KauyecTBa, M OCHOBAaHHBIX Ha IPUMEHEHHH
MaTEeMaTUYECKOro aHAIN3a U MOJCIUPOBAHUS.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI NporpaMMal

Jucuummmaa MaTeMaTHuecKuid aHaau3 BXOAHUT B 00s3aTENbHYIO 9acTh Y4EeOHOTO IIaHa
00pa3oBaTeNbHOI TPOrPaMMBI.

Jns  W3ydeHWs  JUCHUIUIMHBL ~ HEOOXOAWMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ MPAKTUK:

Maremaruka

3nanus (YMEHHs, BIAJICHUS), TOJyYCHHbIE NMPH M3yYCHUU TAHHON NUCIMILIMHBI OyIyT
HEOOXOUMBI 7151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

Tennodusuka

AHanus 4yucioBoil HHPopMaIuu

Mertposnorusi, cTaniapTu3anus u cepTUPUKaLL

[InanupoBaHue 3KCIEpUMEHTA

3 Komnerenuuu odyuaromerocs, popmMupyemsbie B pe3yJibTaTe 0CBOEHHUS

AUCUMILTUHBI (MOYJISl) ¥ IVIAHMPYEMBbIe pe3yJibTaThl 00y4eHus

B pesynaprate oOCBOGHMS JOUCHMIUIMHBI (MOAyns) «MaTeMaTHYeCKHid —aHaIn3»
oOyuyaromuics 10JKeH 001a1aTh CAEAYIOIUMU KOMIIETEHIUSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

OIIK-1 CrnocobeH pemaTh 3agaydl NPOPEecCHOHATBHON AEATENbHOCTH, MPUMEHSSI METOJIbI
MOJIEJTUPOBAHUS, MATEMaTHUECKOT 0 aHaJIN3a, €CTECTBEHHOHAYYHBIE U OOLIEMH)KEHEPHBIE 3HAHUS

OIIK-1.1 Hcnonp3yeT ecTeCTBEHHOHAyYHBIE 3aKOHBl M IPHUHLMIBI NIPH PELICHUN
MIPaKTUYECKUX 3a1a4

OIIK-1.2 Pemaer cranmaptHele npodeccuoHaNbHBIE 3aJadd ¢ IPUMEHEHUEM
O0IIEMH)KEHEPHBIX 3HAHUI

OIIK-1.3 [IpuMeHsseT MeToAbl MOJEIUPOBAHMS M MAaTEMaTHYECKOro aHaiau3a I
pelIeHns 3aa4 TEOPETUYECKOT0 U MPUKJIAHOTO XapakTepa




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. yacos, B TOM

YUCJIC:

— KOHTaKTHas paboTta — 37 akaJl. 4acoB:

— aynutopHas — 36 akaJ. 4acoB;

— BHeayJIUTOpHas — 1 akaj. yacos;

— caMoCTOsITeNNbHAs paboTa — 71 akaj. 4acos;
— B opme npakTruecKkoii moaroroBku — 0 aka. 4ac;

®dopma aTTeCTalMU - 324ET

AynutopHast ) =
o | xouTakTHas pabora E 3 ®dopma TeKyIero
= g X Bu KOHTPOJIS
Paznen/ tema 3 (B axaz. Hacax) g2 A . P Kon
S 3 ©| camocTosTenbHOM | ycreBaeMOCTH U
JUCLUTUTAHBI 5 [ . | xoMmnerenu
O 2 £ paboThI TIPOMEKYTOUHOM
Tex. mab. | mpakr. zZ'9 aTTecTalyy
3aH. 3aH. O &
1. JuddepenuuansHoe
WCUHCIICHHE byHKIMN
HECKOJIbKHX ITePEMEHHBIX
CaMOCTOSITENIbHOE
n3ydeHue
11 Onpenenenue MquaT .
OCHOBHBIX TIOHSTHH. HaHECEiZIIIzIe. OMK-1.1
Ilpenen m HempepbIBHOCTH 2 2 8 KOHCIICKTA IIPOBEpKaA OHK-l'Zl
OHII. OcHoBHBIE CBOWCTBa «Croiictsa KOHCIIEKTa OHK-l- 3'
(yHKIMH, HENPEepHIBHBIX B by '
3aMKHYTOI1 00JacTH. YHICHIH,
HETPEPHIBHBIX B
3aMKHYTOM
obnacti
1.2 YacTHble NPOU3BOAHBIE
u MPOU3BOIHAS o i
HarpaBJICHUIO.

p KOHCYJIbTUPOBaHHE OIlK-1.1,
KacarenpHas mrockocts u 2 2 g [prmonHenne AKP, 1o pemenmio N3 OIMK-1.2
HOpPMallb K MOBEPXHOCTH.| 3 N3 «DHII» p—n OBEPKA ’ OHK-l' 3‘
I'eomerpuuecknit CMBICIT eHISHI/ISIpAKP '
muddepenuunana. IlpusHak p
i hepeHIHPYEMOCTH.

1.3 IlpousBoaHas CIOXHOH

GyHKIHY. YactHble -

MIPOU3BOJHBIE u BbIOnHCHIe AKP. | KOHCYIBTHpOBaHNE OIIK-1.1,

muddepeHIrHansl  BBICIINX 2 2 6 ’| no pemenuto /13, OIIK-1.2,

N3 «DHIT»

MOPSIIKOB. - IpOBEpKa OIIK-1.3

JduddepenuupoBanne pemenus AKP

HESIBHO 3a/IaHHBIX

1.4 DxkcrpemyMm GyHKUMI -

HECKOJIBKMX  IIEPEMEHHBIX. KOHCYJIbTHPOBAaHHUE OIIK-1.1,
BeinoyiHeHue AKP,

Haubomnbiiee u 2 2 6 VIII3 «DHITy o pemenunto NJ13, OIlK-1.2,

HaUMEHbIIIee 3HaYEHHE - IPOBEpKa OIIK-1.3

OHII pemenus AKP

Uroro no pazaeny 8 8 26




2. [Mpumenenue

MaTeMaTH4YeCKOro  aHaliu3a
Teopun BEPOSITHOCTEH
MaTeMaTHYECKOH CTaTHCTHKE

B
nu

2.1 CayuaiiHple BEJIMYHHBI.

JuckpeTHbIE " -
HETpephIBHBIE  CITydaiiHbIe KOHCYJETHPOBaHUE
pep i - IOJITOTOBKA K Y P
BEJIMUYMHBL. Psan o pewenuto NJ3
IIPaKTHYECKOMY
pactipeneneHus, (yHKIUS «Teopus OIIK-1.1,
3aHATHIO, N
pacripeniesieHus u 2 2 10 BEPOSTHOCTE» OIIK-1.2,
- BBINIOJTHEHNE
TUIOTHOCTb. - IPOBEpKa OIIK-1.3
N3 «Teopus
Maremaruueckoe N BBITTOJTHEHMS W13
BEPOATHOCTEH
OKHIaHHE U «Teopus
JCIIepCUs, HadalbHBIC | BEPOSTHOCTEH»
[IEHTPaJIbHBIE MOMEHTBI.
- IOJITOTOBKA K | KOHCYJIbTUPOBAHUE
2.2 U3zBecTHbIE n Y P
npaktuaeckomy | mo pemennro MJI3
pacnpeneneHus u Hx SAHSITHIO «Teopus OIIK-1.1,
YHUCIIOBBIC XaPaKTECPUCTHKH. 2 2 10 ’ pHA OIIK-1.2,
- BBINIOJTHEHNE BEPOSITHOCTEI»
HopmansHoe OIIK-1.3
N3 «Teopus - npoBepka NJ3
pacnperneneHue. .
BEPOATHOCTEI» «Teopust
BEPOSATHOCTEN)
- MOJITOTOBKA K -
2.3 3axomn  Oombumx o aKI"[FI/I‘IeCKOM KOHCYJIETHPOBaHUE
yhcen. HepaBeHCTBO U P SAHSTHIO y o eymeHHI:o VI3 OIlK-1.1,
TeopeMa YeOrbIména. 2 2 10 i p ’ OIIK-1.2,
- BBIIOJIHEHHE - 3amuTa UJ13
IlentpansHass npeaeibHAs OIlK-1.3
N3 «Teopus «Teopus
Teopema. . .
BEPOATHOCTEI» BEPOSITHOCTEI»
- MOJITOTOBKA K
24 MHoromepHsbIe KOHCYJIETHPOBaHUE
. MIPaKTHYECKOMY
CITyJaifHbIe BEITUIHHEI. SAHSITHIO o pemenunto U/13 , OIIK-1.1,
DyHKIMM  pacnpeeneHus, 2 2 3 i 3ammwmra 13 OIIK-1.2,
. - BBINIOJTHEHNE
CBOIICTBA. Uwncnosie «Teopus OIlK-1.3
N3 «Teopus o
XapaKTePUCTHKH. . BEPOSITHOCTEH
BEPOATHOCTEI»
- MOJITOTOBKA K
-KOHCYJIbTUPOBaHHE
MIPaKTHYECKOMY
SAHSTHIO 0 PEIICHUTO
25 DmemeHTHl  TeopHH BI:IHOHHS};I/IG HabopaTopHLIX OIK-1.1,
KIO SISALUH b 2 2 12 1a00paToOpHBIX pador, OIK-1.2,
pp ’ paTop -[IpOBEpKa OIIK-1.3
pabot 1o
N 71ab0PaTOPHBIX
MaTeMaTHYeCKOH
pabor
CTATHCTHKE
HWroro no pazaeny 10 10 45
HWroro 3a cemectp 18 18 71 3au€r
Uroro no pucnuminuze 18 18 71 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. Tpagunuonusie oOpa3oBaTelbHble TexHoJoruu. OpraHuzaius 00pa30BaTEILHOIO
npouecca, MNpeanojaraeT MNpsSMyK TPaHCISALMIO 3HAHUW OT IpenojaBaTeliss K CTYAEHTY
(MIpEeuMyIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-MILTIOCTPATUBHBIX METOJIOB OOy4YeHUS).
YyeOHast OesTeTBbHOCTh CTYJEHTa HOCHUT B TAKHX YCJIOBHUSAX, KaK MPABHIO, PENPOAYKTUBHBIN
Xapaxrep.

®opmbl y4eOHBIX 3aHATHI:

- uH(OpMalMOHHAs JIeKUMs — T[OCJIeJOBaTelIbHOe M3JIOKEHHEe MaTepuana B
JUCIUTUTMHAPHOM JIOTHKE, OCYIIECTBIIIEMOE IPEUMYIIECTBEHHO BepOATbHBIMU CPEICTBAMH.

- IPAKTUYECKOE 3aHSTHE, ITOCBALIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUU U HABBIKOB 10
IPEJIOKEHHOMY aITOPUTMY.

2. Texuonoruun mnpoekTHOro oOydeHus. OOpa3zoBaTEeNbHBIN MpolECC MOCTPOEH B
COOTBETCTBUHM C QJITOPHUTMOM IIO3TAITHOTO PELICHUs MPOOJEMHOHN 3a/Ja4d WM BBITOJTHEHUS
yueOHoro 3ananus. [IpoekT npeanonaaraeT COBMECTHYIO Y4eOHO-TI03HABATEIbHYIO JIEATEIbHOCTh
IPYNIbl CTYJEHTOB, HAIIPaBJICHHYIO HA BbIPAOOTKY KOHILEMIMM, YCTAHOBJICHHUE L€ U 3a1ad,
(bOpMYITUPOBKY O0XXKHJIa€MBIX PE3yJIbTAaTOB, ONpPEICICHUE MPHUHIMIIOB W METOJUK PEIICHUS
IIOCTaBJICHHBIX 3ajay, I[UIAHUPOBaHHWE XoAa paOOThl, MOUCK JOCTYNHBIX M ONTUMAJIbHBIX
pECypCcoB, MO3TAMHYIO peaju3aluio IJIaHa paboThl, MPE3EHTALMIO PE3yJbTaTOB Pa0OTHI, MX
ocMbIceHne U peduiekcuto. [IpumensieTcss B OCHOBHOM TS ITEpeX0/ia KOMIETEHIIUN Ha yPOBEHb
BIIJICHUSI.

OcCHOBHBbIE TUITBI IPUMEHSAEMbIX HAMU B 00pa30BaTEJIbHOM JIEATEIbHOCTH IPOEKTOB!

HccnenoBaTenbckuii MNPOEKT — CTPyKTypa npuOmmkeHa K ¢opmaTy HaydHOTO
UCCIIEIOBaHMsl (J10Ka3aTeIbCTBO AKTYaJIbHOCTH TEMbI, ONPEJCIICEHHE HAay4HOM MpoOJIeMsbl,
npenMera U 00bEKTa HCCIe[OBaHUA, LIeNiell W 3a/ady, METOJO0B, HMCTOYHHKOB, BBIJIB)KEHUE
TUTIOTE3bI, 0000IIeHNEe Pe3ybTaTOB, BHIBOJBI, 0003HAYCHHE HOBBIX IpobOiieM). Pesymbrarom
ABJIsieTCs yueOHast KapTa [0 MOIYJI0 Hateil 00pa3oBaTeIbHON MPOrpaMMBl.

TBOpYECKHIT MPOEKT, MNPEANOJaramiiii B OTJIWYHAE OT MPEIbIAYIIEr0, KOHEYHBIN
IPOAYKT B CIEAYIOUIMX BapHaHTaX — rasera K MCTOPUYECKH 3HAYMMOMY «MaTeMaTUYECKOMY»
coObITHIO (Tpa3aHUK yucha «[Iu» u T.1.); «MaTeMaTudeckas» OTKpbITKa (CBOEro poaa yueOHas
KapTa, TOJIbKO He(hopMalibHO, KpaCOYHO OpOpMIIEHHAS; BUACOPOIHK «5 Haydy Bac pemars ...» 1
T.IL

NudopmaninoHHbli  MpPOEeKT — y4yeOHO-TIO3HABAaTENIbHAsl JAESITEIBHOCTh C  SPKO
BBIpa)KEHHON 3BPHCTUYECKOI HAPaBIEHHOCTHIO (IIOUCK, OTOOP U cHCTeMaTU3alus HHPOpMaLuU
0 KakoM-TO 00BEKTEe, 03HAKOMJIEHHE YYaCTHUKOB IPOEKTa ¢ 3TOW MH(OpMaLMel, ee aHAIU3 U
00o00111eH1e U, HAKOHEL], IPe3eHTAlUs 110 IPAKTUYECKOMY NPUIIOKEHHIO).

4. UudopmaninoHHO-KOMMYHHKAIIMOHHBIE 00pa3oBaTelIbHbIE TEXHOIOTUU. OpraHu3anus
00pa30BaTeNLHOTO Mpolecca ¢ MPUMEHEHHEM CIEeLUAIU3UPOBAHHBIX MPOTPaMMHBIX Cpell U
TEXHUYECKUX CpPEACTB paboTel ¢ wHopmManue (MHPOPMAIMOHHYIO Cpeay YHUBEpPCUTETA
MOOAYC MOODLE).

6 YueOHO-MeTOqHUECKOE 00ecTiedeH e CAMOCTOSITeJIbHOW PadoThl 00y4aKIINXCS
[Ipencrasneno B npuiioxeHuu 1.

7 OuneHoYHbIe cpeICcTBA A5 POBeAeHUsI IPOMEKYTOYHOH aTTecTaluu
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIMOHHOE 00ecnedeHrue TUCIUIITHHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypa:
1. llunayes, B. C. Bricias matematuka : yaeonuk / B.C. IllunauyeB. — Mockaa :



NH®PA-M, 2019. — 479 c. — (Bsicmiee o6pazoBanue). — Www.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-010072-2. - Teker : 3JICKTPOHHBIN. - URL:
https://znanium.com/catalog/product/990716

2. Maremaruka : yueonoe mocodue / 0. M. Tanuios, JI. H. XKyp6enxko, I'. A. Hukonosa
[u np.] ; mox pen. JI. H. XypOenxko, I'. A. Hukonosoii. — Mocksa : UHO®PA-M, 2019. — 496 c.
— (Bricmiee oopazoBanue: bakanaspuar). - ISBN 978-5-16-010118-7. - TekcT : 27€KTPOHHBIMN. -
URL.: https://znanium.com/catalog/product/989799

0) JlonmostHuTEIbHAS JIUTEPATYpA:

1. Marematuka B mpumepax H 3amadax . yde0. mocobue / O.M. ertspesa, JI.H.
XKypbenko, I'.A. Huxonosa, H.B. HukonoBa, C.H. Hypuea. — Mocksa : UHOPA-M, 2019. —
372 c¢. — (Bricmee oOpazoBanme: bakamaBpuar). - ISBN 978-5-16-011256-5. - Tekcrt :
anexktpoHHbIi. - URL: https://znanium.com/catalog/product/989802 .

2. ®uxtenroisil, I'. M. OCHOBBI MATEMATHYECKOTO aHAIN3a ;| yueOHUK : B 2 yacTsx / . M.
®uxrtenronsll. — 11-e usn., crep. — Cankr-IlerepOypr : Jlansb, [6. 1.]. — Yacte 1 — 2019. —
444 ¢. — ISBN 978-5-8114-0190-1. — Tekcr : snekTpoHHbIH // JlaHb @ 3JIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/112051

3. ®uxtenrousil, I'. M. OCHOBBI MATEMATHYECKOTO aHAIN3a ;| yueOHUK : B 2 yacTsx / . M.
®uxrtenronsll. — 10-e uzn., crep. — Cankr-IlerepOypr : Jlansb, [6. 1.]. — Yacte 2 — 2019. —
464 c¢. — ISBN 978-5-8114-0191-8. — Tekcr : anekTpoHHbIH // JlaHb @ 3JIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/115730

B) MeToauyeckue ykasaHus:

1. Makcumenko, M.A. CoObITuS U BeposSTHOCTb. YacTh 2: MeTtoa. ykas. - MarHUTOropek:
'Oy BIIO «MI'TVY um. I'.11. HocoBay, 2010. — 25 c.

2. I'yruna E.M. JlaGopaTopHblil pakTUKyM 1o cratucTuke ¢ npuMeHennem EXCEL:
Mertoa. yka3. ajis 1a0opaTOpHBIX pabOT IO MaTeMaTHYEeCKOU cTaTucTHkKe.- Marautoropek: [OY
BITO «MI'TY um. I'.1. HocoBay, 2009 — 40 c.

3. Caymkmna H.®. KomOunaropuka. CoOwitue wu BepositHocTh. Yacte |
KomOunartopuka. Anrebpa coObiTuil: MeToa. ykazaHus Mo IUCHMIUIMHE «MaremaTuka» JJis
cryneHToB | kypca Bcex crienmansaocreit. — MI'TY, 2007. - 17 c.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecnieuenne

Haumenosanue I1O Ne norosopa CpoOK IeiCTBUS TUIEH3UN
7Zip ¢B000HO pacupocTpansgeMmoe 110 0eccpoyHO
MS Office 2007 1, 135 1 17.09.2007 GeccpotHo

Professional
Bbpayzep Mozilla

Firefox cB00OTHO pactpoctpansemoe [10 0eccpovHO
Bpaysep Yandex |cBoboaHo pacnpoctpansemoe I10 OECCPOUHO
FAR Manager cB000THO pactpoctpansemoe [10 0eCCpOUIHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
| Haszpanue kypca | Ccblika



https://znanium.com/catalog/product/990716
https://znanium.com/catalog/product/989799
https://znanium.com/catalog/product/989802
https://e.lanbook.com/book/112051
https://e.lanbook.com/book/115730

MexaynapoaHas Oasza
IIOJIHOTEKCTOBBIX KYPHAIOB Springer
DNEKTPOHHBIE PECypchl OHOIMOTEKU
MI'TY um. .. HocoBa
Poccuiickas lN'ocynapcrBenHas
oubamnoreka. Karaigoru
Nudopmanmonnas cucrema - EnuHoe
OKHO J0CTyma K HHOOPMALMOHHBIM
[Touckosas cuctema Axagemus Google
(Google Scholar)
HanmonanpHas nH(pOpPMaIMOHHO-
aHanuTHyeckas cuctema — Poceniickuii|URL: https://elibrary.ru/project_risc.asp
WHJICKC Hay4HOT'O IIUTUPOBAHUS
9 MaTepuaJbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIsl)

http://link.springer.com/

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/

MarepuanbHO-TEXHHUECKOE 00ecleueHUe AUCUUIUINHBI BKIIIOUAET:
IMPUJIOKEHHUE 1

YueOHO-MeTOANYeCKOE 00ecTieYeHre CAMOCTOSITeILHOI padoThl 00y4yarouxcs

[To muciunnuue «MaTteMaTH4YeCKUd aHaIu3» NPEAYCMOTPEHA BHEAYIUTOPHAS CAMOCTOSITEIbHAS
pabora oOydwaromuxcs, MPOBOAWMAs B BHUJAE CaMOCTOSTEIBHOTO HW3YYEHHUS JHMTEPaTyphl H
WH()OPMAIIMOHHBIX PECYPCOB, a TAKXE B BHUJIEC PEIICHHS TUIOBBIX 3a7a4 MPU BBHINOJHEHUU
KOHTPOJIbHBIX padoT.

Ilpumepnvie konmponvhuvie paoomul (AKP):

AKP «®HII»

3aoanuel. Haiitu u moctpouTh o0sacTh omnpeneiaeHus: (QpyHKIUN

z=1In(4- x’ - yz) —arcsin( 2 —y).
3aoanue 2. Haiinute 4acTHbIE MPOM3BOAHBIE MEPBOrO Mopsaka (HyHKIMH:

X+Yy

z:3xy3—sin(x2+y)+
X—=y

3aodanue 3. Haiiinre rpajiueHT CKASIPHOTO MOJIS U = X° + Yy’ — z° U €r0 MOJYJb B TOUKE

M (1;-1;2) .

3aoanue 4. HaiiTn HanMmeHblllee W HauOousbliee 3HaueHUE (YHKIHUU

z=x2—xy+2y2+2y+l

B o0Oyact D : X+y=-5 x=0;, y=0.

N3 «®HID»

3anaua 1. Jlana gynxums z = n(Vx + 2y° ). Tpebyercs:

o oz oz
1) HaiiTu yacTHBIC IPOU3BOIHBIE — H — ;

oX oy
2) Haiitu monusiit tuddepenman dz |



2 2

z 0"z

OXoy - 0yox '

3) Iloka3ath, 4TO JIs TAaHHOM (QYHKIIUH CIPABEINBO PABEHCTBO:

o 0z 0z
33[[3‘{21 2. Haiitm yactHbIe MNpOMU3BOAHBIC —, —, CCJIM HNCPCMCHHBLIC X, y W z CBA3AHbI
oX oy

y -2z

paBeHCTBOM Buja e + 3x’sin y—2xz° = 0.

3 1 o
3apaua 3. Jlana cnoxHas QyHKOHS u = (3t v’ - y) , X=tgt,y= . Haittu nonnyro
cos t

dz
MIPOU3BOJIHYIO —.
dt

3anauya 4. Jlana Qynxuus z = x> - 3x°y + 3xy ° + 1. Tpebyercs:

1) Haiitu rpagueHT 3TOM (QYHKIIUU B TOUKEe M (3;1);
2) HaiiTi npon3BOHYIO (QYHKIMH B TOYKE M (3;1) B HANpPaBJICHUH, UAYIIEM OT dTON TOYKH

K TOYKe N (6;5).

3agaua 5. Haifty skcTpeMyM (GYHKINH ABYX TEPEMEHHBIX z = (x + 3)° + (y — 2)°

Bamaua 6. [lana (yHKIHMS JBYX NEPEMEHHBIX z = X — Xy + 2y~ +3Xx+2y+1 W ypaBHEHUs

T'paHHuIl SaMKHYTOﬁ 0o0macTv D : x = 0, y =0, x+ y = -5 HaIJIOCKOCTHU XOY . Tpe6yeTc;1:

1) HaiitTu HauGobIIIee M HAMMEHBIIICE 3HaYCHNE (PYHKIIMU z B 00JIAaCTH D ;

2) Cpenath 4epTex 00JaCTH D B CHCTEME KOOPIMHAT, YKa3aB B HEM TOUYKH, B KOTOPBIX
GbyHKIMS IMeeT HauOoJIblllee M HAUMEHbIIIee 3HAUCHUS.

AKP «Teopus BeposiTHOCTeil. MaTeMaTHyeCKasi CTATHCTHKA»

1. B ypue 12 mapoB. Cpeau 3tux mapoB 3 Oenbix U 9 yepHbIX. KakoBa BEpOSTHOCTH TOTO, UTO
HayJauyy BBIHYTBIH 1Iap OKa)keTcs OenbiM?

2. B pagmoctynum tpu mukpodoHa. [ KaKaoro U3 mepBhIX JIBYX MHKPO(QOHOB BEPOSTHOCTH
TOTO, YTO OH BKJIIOYEH B JaHHbIM MOMeEHT, paBHa 0,45, a qnsa tperbero — 0,9. Haiitu
BEPOSATHOCTH TOTO, UTO B JAHHBI MOMEHT BKJIFOUEHBI 2 MUKPO(]OHa.

3. B npomaxe wumerorcs Oenble M KOPUYHEBBIE sAHlla B COOTHOWIEHMM 2:3, TNpHUEM
pon3BoJCTBO 60% Oenbix U 71% KOPUYIHEBBIX SUI] JATHPYETCS JTHEM, MPEAMISCTBYIOMNM
JHIO TPOJAXH, a OCTaJbHBbIe sHIAa JAaTUPYIOTCca Oojiee paHHMMHU uuciaamu. Ilokynarens
3aKa3bIBaeT fAiIa, JaTUpyeMble THEM, MPEIIECTBYIOIUM JIHIO MIPOJaky, HE3aBUCUMO OT MX
nBera. KakoBa BEposITHOCTh TOT0, YTO €My MPOJAAYT PEHIETKY OelbIX Auil?

4. TenedonHas ceTh yupexjeHus obciayxuaer 200 aboHeHToB. BeposTHOCTH TOro, 4To B

TEYEHUE MHHYTbl BHYTPH JTOM CETHM KTO-TO KOMY-TO MO3BOHMT, paBHa 0,7. Kakosa

BEPOSTHOCTH TOT'0, UTO B T€UEHHE MUHYTHI OyzeT 5 3B0HKOB? KakoBa BepoOSATHOCTH TOTO, YTO

B TE€UE€HHE MUHYTHI OyneT He Oosiee 5 3BoHKOB? HaliTu HauBeposiTHElIIee YucIo 3BOHKOB B

TE€YEHHE MUHYTHI.

3amaH psia pacnpeneneHus: ciaydaiiHod BenmmunHbl X. HaliTh mMarematmdeckoe OXKuJIaHUeE,

JMCTIEPCHIO U CPEeIHEee KBaipaTudeckoe OTKIoHeHHe. [locTponTts GpyHKINIO pacipeneneHus.

X 4 6 10 12

P 0.3 0.2 0.2 0.3

o




6. [y HempephIBHOH ciydaifHO# BeTHMUnHBI 3a1aHa GyHKUUs pacnpenenenus F (x). TpeOyercs
HAMTH TUIOTHOCTH pacrpenesieHus f(x), MaTeMaTH4YeCKoe OXKHMIaHHE, AUCIIEPCUI0, CpEeIHEee
KBaJPaTUYECKOE OTKJIOHEHHE. BBIYMCINTE BEPOSATHOCTh TOI'O, YTO OTKJIOHEHHE CIy4anHOU
BEJIMYMHBI OT €€ MaTeMaTHYeCKOro oXxuaaHus OyneT He Oojiee CpelHero KBaJpaTH4ecKOro
otksionenus. [locrpouts rpaduk GyHKIHIA.

[

| 0 x<0

1 V4
F(x):J—~(l—cost) , 0<x< —
|2 2

X > —

{ 1 ) V4

7. 3akoH pacrpeleieHHs] CUCTEMbl JUCKPETHBIX CIy4YalHbIX BETUYMH (X ,Y ) 3a7aH TaOIuLel.
Haiiti k0>p(dUUMEHT KOPpENAUMH r,, W BEPOATHOCTh MONANAHUS CIIy4alHOW BEIMYMHBI

(X,Y) BoOmacty D .

X 0 2 4 6
0 0.05 0.03 0.06 0.05
2 0.07 0.10 0.20 0.06

0.08 0.07 0.09 0.14

JlaGopaTropHas pabora «MaTeMaTuyecKasi CTATHCTHKA»

CraTtucTuyeckas NMpoBE€pPKa CTATUCTUIECCKUX I'HIIOTE3

Hean. HayunThest BBIABUTATh M MPOBEPSATH CTATUCTHUECKYIO THIOTE3Y O BHUIE paclpeeicHus
CIIy4ailHON BEJINYMHBI.

3aganue.

1.ITo Buay rucTorpaMMbl 4acTOT BBIABHHYTH TMIIOTE3Y O BHUJE pacCHpeleleHHs CIIy4aiiHON
BEJIMYMHBI.
2.IlpoBepuTh THUIOTE3Y O HOPMAIbHOM pacCHpeleNeHuH CIy4alHOM BENWYMHBI C

UCIIOJIb30BaHUEM
a) nokazareneit A u E;
0) kputepust »° ( xu-kBajgpat), Kpurepuii [Tupcona.

3. HOCTpOI/ITB MMOJIMTOH YaCTOT U TCOPCTHUYCCKYIO KPUBYIO HA IMOJIMTOHC YaCTOT, 3allUCAThL €€
AHAJIUTUYCCKOC BBIPAKCHUC.

4.CrenaTh BBIBOJIL.

MNPUJITIOKEHHUE 2




OueHoYHBIE cpeICTBA /s NPOBeIeHUsI IPOMEKYTOUYHOM aTTecTAlNN

a) Ilnannpyembie pe3yabTaThl 00y4eHHUs] H OLICHOYHBIE CPEACTBA JIsl IPOBEAeHHU

MPOMEKYTOYHOM aTTeCTALMHU:

Kon
WHIUKaTOpa

Nupukarop
JOCTHKEHUS
KOMIIETEHIIUH

O1neHOYHBIC CPEACTBA

OIIK-1 - CriocoGeH pemath 3a1a4u MpodecCHoHATbHOM ASSITENEHOCTH, IIPUMEHSST METOIbI

MOACIINPOBAHUA, MATEMATHYCCKOI'O aHAJIM3a, CCTCCTBCHHOHAYYHBIC U 06H.[CI/IH)KeHepHBIC 3HaHUA

OIIK-1.1

Ucnosnb3yer
CCTCCTBCHHOHAYYHBIC
3aKOHBI U ITPUHIUITBL
IIpU pEeUICHUN
MPaKTUYECKUX 33124

TeopeaneCRne BOIIPOCHI IJIA 3a49€Ta U IK3aMECHOB

3 Kypc 3uMHss ceccus (3a4er)

10.

11.

12.

13.

14.

15.

16.

17.

18.

O6nactpb onpeeIeHus OHIL [Ipenemn,
HenpepbIBHOCTh. CBONCTBa (DYHKIUI, HENPEPHIBHBIX B
OTpaHUYEHHOU 3aMKHYTOH 001aCTH.

YacTHBIE TPOM3BOJAHBIC IIEPBOrO  MOpSAKA, HX
Te€OMETPHUECKOE UCTOIIKOBAHHE.

YacTHbIEe TPOU3BOIHBIC BBICIINX ITOPSIKOB.
HuddeperuupyeMocTs ©u  TOIMHBIA  TuddepeHran

¢yukuuu.  VlHBapuaHTHOCTH  (OPMBI  TIOJHOTO
mudhepeHmana.
[Ipumenenue MOJIHOTO muddepenmnmnana K

NPUOMIDKEHHBIM  BhIUUCHeHUsIM.  Juddepenimans
BBICIIUX IOPSAIKOB.

[IpousBogHas CII0KHOM dbyHKIIIH. [Tonmuas
MIPOU3BOIHAS.

HuddepenunpoBanrie HEIBHON QYHKIIUH.

KacarenbHast IIoCKOCTh 1 HOpMaJb K IIOBEPXHOCTH.
DKcTpeMyM byHKIUN JBYX IIEPEMEHHBIX.
Heo6xoanMoe u 10cTaTOYHOE YCIIOBHE IKCTPEMYMA.
HaubGonbmiee u HauMeHblllee 3HAYeHUS (QYHKIUU B
3aMKHYTOH 00JacTH.

JluckpetHas ciydyaiiHas BEJIMYMHA U CIOCOOBI €€
3ananvs. OyHKIMS paclpeneseHus.

MareMaTtnueckoe OKHJaHWE AUCKPETHOM CIydaliHOM
BEJIMYUHBI U €0 CBOWCTBA.

Jlucniepcust TUCKPETHOW CIIy4allHOM BEIWYMHBI U €€
cBoiicTBa. CpefiHee KBalpaTHUYECKOE OTKJIIOHEHHE.
HenpepsiBHass  ciywaitHas ~ BenumunHa.  CBOMCTBa
(GyHKIMU pacupeeneHus .

[InOTHOCTE BEPOSITHOCTH HENPEPBIBHOM CIy4allHOU
BEJIMYUHBI U €€ CBOWCTBA.

YucnoBble XapaKTEPUCTUKNA HETIPEPBIBHBIX CIyYalHBIX
BEJIMYUH.

PaBHOMEpHBIi 51 MOKa3aTeJIbHBIN 3aKOHBI
pacIpenesieHNs HENPEPhIBHBIX CIIy4alHbIX BEJIMYUH.
HopManbHblii 3aKOH pacnpeiesieHHs U €ro CBOMCTBA




Nupukarop

Kon
JIOCTH>KCHHUS OneHouHble CpeCTBA
WHJIUKaTOpa
KOMIIETEHIINH
OIIK-1.2 Pewmaer crannapthsie | IIpumepnvie npakmuueckue 3a0aHus 0 IK3AMEHOB U

npodeccrHoHaIbHbIE
3a7a4yu
PUMEHEHHEM
OO0IIENHKEHEPHBIX
3HaHUI

C

3auema.

1. Halitn momaaes Gurypsl, OrpaHUYCHHOM JTMHUSMU:

X =4, y2:4x.

2. Haiitu 11 moCcTpOuTh 00J1aCTh OIpeeieHus: GyHKINU

u=w/9—x2—y2 +(x—y)3l

3. Haiitn momnenii muddepenman QyHKIUH:

z=x"In y —sin 2xy.

4. HailfT yacTHbIE NMPOM3BOJHBIC MEPBOIO MOPSIKA

yakuum: z =5x°y° + In( x + 4y).

5. Hammncats ypaBHEHUE KacaTeIbHON IJIOCKOCTH U

2 2
HOpMaJIH K TIOBEPXHOCTH z = 4/x  + Yy~ B Touke (3, 4, 5).

6.[Ipu  gocraBke ¢ 3aBoja Ha  0Oazy 1000
PaaUONPUEMHMKOB, ¥ 55 BBIIUIM M3 CTpos JaMibl. Haltn
BEPOSATHOCTh TOTO, YTO B3ATHIN Haynady MPUEMHHUK Oyaer
HCIIPAaBHBIM.

7. IlpyHrMaeM BEPOSATHOCTH POKICHUS MAJIbUMKa U
JI€BOYKHU paBHbIMHU. HailTu BEpOATHOCTH TOTO, 4TO CpeIn

10 HOBOPOXKIEHHBIX 6 OKAKYTCS MaJTbYMKaAMU.

8. Jlan 3aKOH pacripeieieHus] TUCKPETHOW CITydaitHON
BEJINYNHBI:

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

p: 101]02]03|02]0.2

BBIYUCIIUTL €€ MATCMATUUICCKOC OKUJaHUEC, NTUCTICPCUIO U
CpE€AHEC KBAAPAaTUUICCKOC OTKIIOHCHHUC.

9. lana dbyHKIMSA pacnpeeNeHus] HeMpPepbIBHOM
CIIy4aifHOM BETMYUHBI X

( 0 npu x<0
Jo,zsxa(x+3) npu 0 <= x <=1

F(X): { 1 npu x>1




Kon
HHAUKATOpPa

WNunukartop
JOCTHKCHUS
KOMIIETCHIINH

OneHouHble CpeCTBA

Haiitu mmotHOCTH pacnpenenenus f(X), mocTpouTs ee
rpaduK, BEpOITHOCTh MONAIaHUS B 3aJIaHHBIN HHTEPBaI

[0,5; 2], Mx, Dx, ©x.

OIlK-1.3 [Ipumensier meToab

MOJIETIUPOBAHUS U
MaTeMaTH4eCKOIro
aHam3a s
peleHns 3aaa4
TEOPETUYECKOTO U
MIPUKJIATHOTO
Xapakrepa

IIpumepnvie npuknaousie 3a0auu u 3a0aHUA

3agaua 1. Ilepumerp 3eMeNBHOrO ydacTKa TPEYTroJbHOMN
dopmbl paBen 2 p . JIBe ero CTOpPOHBI paBHBI
COOTBETCTBEHHO X M Yy . BBIpasuTh 1uiomansr ydacTtka Kak
¢byakmuio X Wy . Haiitu u wu300pasuTh 001aCTh
onpexaeneHust GyHkuu S =S(x,y)

3anaua 2. J[ns HacklmaHus necka U3rOTOBJIEH pPe3epByap B
¢dbopme konyca BeicoToit H = 3 M, pagumycom ocHoBaHus |
M. Kak wusmenutcs o0beM pe3epByapa, €ClIU BBICOTY
yBesnuuTh Ha 0,3 M, a paguyc OCHOBaHUS YMEHBIIUTH Ha
0,1 m?

3aganme 3. B 1mensx panuoHaJIBHOTO HCHOJIB30BAHUS
MaTepuajIoB IPU U3TOTOBIECHUU pe3epByapa OayIKy IIMHOU
a TpeOyercsi pa3JeNuTh HAa TPU YacTU TakK, YTOObI 0OBEM
IPSIMOYTOJIBHOTO  pe3epByapa, IOCTPOCHHOIO Ha JTHX
YacTAX KaK Ha CTOPOHAX, OblJI HANOOIBIINM.

3ananue 4. V3 npsaMOyroJIbHOTO JIUCTA )KECTH IIUPUHOM a
W3TOTOBUTH KeNo0 Mpu3MaTHUeCKOl (OPMBI TaK, YTOOBI
€ro MoIepeyHoe CeYeHNe UMEeI0 HauOOIbIIYIO TUIOIIA b,

0) Ilopsiok npoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, MIOKA3ATEN U KPUTEPHH

OICHUBAHUA:

IIpomexxyTouHas

arrecragusa 1o  JUCHUIIIIMHE «MaTeMaTHYeCKHl aHalIu3)» BKIIOYAeT

TEOPETUYECKHE BOIIPOCHI, MO3BOJISIFOIINE OIIEHUTh YPOBEHb YCBOEHUS 00yUaIOUIMMUCS 3HAHU, U

MPAKTUYECKHE 3aJjaHMsl, BBISBIIAIONINE CTENEeHb CPOPMUPOBAHHOCTH YMEHUN M BiaJICeHUH,

nmpoBoUTCS B popMme 3aueta (3 cemecTp)

IHokazamenu u Kpumepuu ouernueanus zauema.:




- IUISL CIaYM 3a4eTa o0ydJaromuiics mokaspiBaeT cpopmupoBanHocTh KomneTeHun OITK-1 mo
pazznenaM 1-ro cemecTpa, T.€. HOKa3bIBa€T COOTBETCTBYIOIINE 3HaHUS (110 KpaliHel Mepe, Ha
YPOBHE BOCTIPOU3BEICHHS U 00BSICHEHHS HH(OPMAIINN)  HHTEIUICKTYaJIbHbIC HABBIKU PEIICHUS
MpPEJIOKEHHBIX B TaOJIMIIe 11.7a) 3a/1a4;

- 3a4eT He CJaH, €ClIM Pe3yabTaT OOYUYCHHsI HEe JOCTUTHYT, OOYJAIOIIUNACS HE MOXET IMOKa3aTh
3HaHHUS HAa YPOBHE BOCIPOWM3BEACHHS M OOBSCHEHUS WH(POpMAIMU, HE MOXET I[0Ka3aTh
VMHTEIJUICKTYyAJIbHbIE HABBIKU PELIEHUS MPOCTHIX 3a/1a4.



