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JIner aktyaausanum padouei NporpaMmMsbl

Pabouas mporpamma nepecMoTpeHa, o0CcyxieHa 1 ooopenHa uist peanm3armu B 2023 - 2024
yueOHOM TOo1y Ha 3aceqannu kadeapsl [IpuknaqHoii MaTeMaTuKu U HTHPOPMATHKU

[Iporokoi oT 20 1. Ne
3aB. kadenpoii 10.A. V3BekoB

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u oo0pena uist peanmsarmu B 2024 - 2025
y4aeOHOM oy Ha 3aceqaHuu kageapsl [IpukiragHoii MaTeMaTUK U HTHPOPMATHKU

[Iporoko oT 20 1. Ne
3aB. xadeapoit 10.A. U3BekoB

Pabouas mporpamma niepecMoTpeHa, o0CcykieHa 1 ojoopeHa Jutst peanm3armu B 2025 - 2026
y4eOHOM o1y Ha 3acenanuu kadeapsl [IpukinaaHoit MaTeMaTUKH U HHPOPMATUKH

[Ipotoko oT 20 1. Ne
3aB. xadeapoit 10.A. U3BekoB

Pabouas mporpamma nepecMoTpeHa, 00CykieHa 1 ojo0peHa it peanm3armu B 2026 - 2027
y4aeOHOM To1y Ha 3acenanuu kadeapsr [IpukinaaHoit MaTeMaTUKH U HHPOPMATUKH

[IpoTokon ot 20 1. Neo
3aB. xadeapoit 10.A. U3BekoB

Paboyas nporpamma nepecMoTpeHa, 00CykaeHa U oqo0peHa ai1a peanusauuu B 202/ - ZUZo
y4aeOHOM Tro1y Ha 3acenanuu kadeapsl [IpukinaaHoit MaTeMaTUKH U HHPOPMATUKH

[IpoTokon ot 20 1. Neo
3aB. xkadeapoii 10.A. U3BekoB




1 Ilesin ocBOeHMS TMCUMILINHBI (MOTYJISA)

LlensMu OCBOGHHS AUCHHUILIMHBEL «MaTeMaTHUeCKUM aHaIu3» SBJISIOTCSA. O03HAKOMHUTH
00ydaeMbIX C OCHOBHBIMH TOHSTHUSIMH ¥ METOJAMH BBICIICH MaTeMaTHKH, CO3/aTh
TEOPETUUYECKYIO U TIPAKTHUECKYIO 0a3y MOJATOTOBKH CIICIIHATIMCTOB K JACATEILHOCTH, CBI3aHHOM C
uccaeoBaHuEM, pa3pabOTKOW M TEXHOJOTUSIMH IMPOIECCOB MOJIYYCHUS] METAJUIOB U CIUJIaBOB,
METAJUTMYECKUX  HW3JeTui  TpeOyeMoro KadecTBa, M OCHOBAaHHBIX Ha MPUMEHEHUH
MaTEMaTHYECKOTO aHAIN3a U MOJEIUPOBAHHUS.

2 MecTo AMCUUILTUHBI (MOYJIf1) B CTPYKTYpe 00pa3oBaTe/IbHOii NPOrpaMMbl

Huctunnuna MaTeMaTHyecKuii aHalIi3 BXOJUT B 00s3aTENbYI0 YacTh YYEOHOTO TUIaHA
00pa30BaTeNIbHOM MPOrPaMMBI.

JUia  u3ydeHus  AUCUMIUIMHBL  HEOOXOAMMBI  3HAaHUS  (YMEHHs,  BJaJEHUS),
c(OpMUPOBaHHBIE B PE3yJIbTATE U3YUEHUSI JUCIMIUINH/ IPAKTUK:

Maremaruka

3HaHus (YMEHHUS, BIAJACHUS), IOTYYE€HHbIE NPU U3YyYEHUH JAHHOM TUCIUILIMHBI OyIyT
HEOOXO0IUMBI JJIs1 U3Y4YEHUS JUCIUILINH/TPAKTHK:

Tennodpuzuka

AnHanu3 41cnoBoil tHPopMaIu

MeTtponorus, cTaHIapTH3aIUs U CEPTHHUKAIIHS

[InanupoBaHue SKCIIEpUMEHTA

3 Kommnerenuuu ody4arouerocsi, popmupyembie B pe3y/jibTaTe 0CBOEHUSI

AUCUUIIMHBI (MOYJIs1) M IVIAHUPYeEMbIe pPe3yJIbTAThI 00yUeHUus

B pesymbrare OCBOCHMS ~AWCHUIUIMHBI (MOIyJsi) «MaTeMaTHYECKUN — aHAIIU3)
oOyuarouuiics 1oJKeH 00J1aAaTh CIeYIONUMU KOMIETCHIIUSIMU:

Ko naaukaTtopa NHaukaTtop J0CTHKEHUST KOMITETCHITUH

OIIK-1 CnocoGen pemarh 3aaauu MpoGeCcCHOHATBHON NEeATeTLHOCTH, IPUMEHSST METOIbI
MOJICJIMPOBAHHS, MATEMAaTHUECKOTO aHAJIN3a, ECTECTBCHHOHAYYHBIC M OOIICHH)KEHEPHbIC 3HAHUS

OIIK-1.1 Hcnonb3yeT ecrecTBEHHOHAYUHbIE 3aKOHBI U IPUHIUIIBI IPU PELICHUH
MPAKTHYECKUX 3a]1a4

OIIK-1.2 Pemaer cramgaptHeie mnpodeccHoHaNbHBIE 3alaud ¢ [PUMEHEHHEM
OOLIEMH)KEHEPHBIX 3HAHUN

OIIK-1.3 [IpumensieT MeTOIbl MOJICTUPOBAHUS U MATEMAaTUYECKOTO aHAIMU3a s
pelleHus 3a/1a4 TEOPETUYECKOT0 U MPUKIIAIHOTO XapaKkTepa




4. CTpykKTrypa, 00bEM U co/lep:KaHHe I CHHIIIMHBI (MOYJIs1)
OO0mmast TpyI0eMKOCTh JUCIMILINHBI COCTaBIsAET 3 3a4eTHRIX equHuI] 108 akas. 4acoB, B TOM

YHUCIIC:

— KOHTakTHas pabora — 10,7 akax. yacos:
— aymuropras — 10 akaj. 9acos;
— pHeayauropHas — 0,7 akaj. 9acos;

— caMocTosTeIbHas padbora — 93,4 akaj. 4acos;
— B JopMe IMpaKkTUIEeCKOM o aroToBku — 0 akaj. yac;,

— IMOJITOTOBKA K 3a4eTy — 3,9 akaj. yac

dopma aTTeCTalMH - 3a4ET

Paznen/ Tema

AynuropHast
KOHTaKTHas pabora
(B akan. yacax)

Kypc

JUCHUITITIMHBI

71a0.
3aH.

HPaKT.
3aH.

Jlek.

CaMocTosTenbHas
pabota cryneHTa

Bun
CaMOCTOSITEIIbHOM
paboThI

dopma TeKyliero
KOHTPOJIS
YCIIEBAEMOCTH U
MIPOMEXYTOYHOMN
aTTeCTaLluu

Kon
KOMIIETCHIIUHT

1. Juddepennmanpaoe
HCUUCIICHHE GbyHKIMN
HECKOJIbKHUX MEPEMEHHBIX

1.1 Onpenenenuel
OCHOBHBIX TIOHSTUH.
IIpenen u HempepbIBHOCTH
@®HII. OcHOBHBIE CBOWCTBA
GyHKIUH, HENpepbIBHBIX B
3aMKHYTOH 00JIACTH.

0,5 1/0,21

10

- CaMOCTOSITEIbHOE
u3y4yeHue
JIUTEpPaTyphbl

KP

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

1.2 YacTHble NPON3BOIHBIC
u IIPON3BOIHAS 110
HaIlpaBJIeHUIO.
KacarenbHas minockocTs u
HOPMaJIb K IIOBEPXHOCTH.
I'eomerpuueckuii  cmblicn
muddepenmana. 2
IIpousBognas CIIOXKHOM|
GbyHKIUH. YacrHble
TIPOU3BOJIHBIE u
nuddepeHIanbl BBICIIAX
TIOPSIAKOB.
Huddepenmpopanue
HESIBHO 33/IaHHBIX

1 /11

12

BeInojiHeHne KP

KOHCYJIbTHPOBaHUE
- KP

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

1.3 DkcrpemyM (yHKIUH
HECKOJIBKUX TIEPEMCHHBIX.
HawuGonpimee u
HaWMEHBbIIICe 3HAYCHHE
OHIT

1 /11

12

BeInojiHeHne KP

KOHCYJIbTUPOBAHUE
i
-KP

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

HUroro mo pazneny

2,5 3/2,21

34

2. ITpumenenue
MaTeMaTHYecKOro aHaiam3a B
TEOpUH BEPOATHOCTEH u

MaTeMaTHYECKOM CTaTHCTHKE




2.1 CnyuaiiHbIe BEJIMYHHEI.

JuckpeTHbIe i1

HETpephIBHBIC CITy4aiHbIe

BEIIMYMHEL. Psp|

pacnpenenenus, G yHKIHS - OIIK-1.1,

pacrpeneneHus u 0,5 1/0,21| 20 | - eemonHenue KP | koncynaprupoBanue | OITK-1.2,

IUIOTHOCTb. - KP OIIK-1.3

MaremaTtnueckoe

OXHJaHUE U

JIMCTIePCHs, HaYaJIbHBIC U

LCHTPATbHBIC MOMCHTHI.

2.2 W3BecTHBIE

pacupeneneHuss M HX OIIK-1.1,

YHUCIIOBBIE 0,5 0,5 10 | - Bemonuenue KP -KP OIIK-1.2,

XapaKTePUCTHKH. OIIK-1.3

HopmansHoe

2.3  3akoHbl  OONBIIKX

yucen. HepaBeHncTBO 1 - HOATOTOBKA K - OIIK-1.1,

TeopeMa YeObImeBa. 0,25 0,25 | 15 3a4eTy koHCyibTHpoBanue | OITK-1.2,

LentpanpHass mnpenenpHast - BeinonHenue KP -KP OIIK-1.3

Teopema.

2.4 MHoromepHbIe

cIyqaiHbIe BEITUYHHBI.

CDyy:KuHH pacrpezeneHus, - TIOATOTOBKA K OIIK-1.1,

cBOMCTBA. YucioBhie 0,25 1,25 | 144 3a4ery -KP OIlK-1.2,
- BoinonHeHue KP OIIK-1.3

XapaKTePUCTHKH.

DneMeHTbI TEOpUH

HWroro no pazaeny 15 3/0,21 | 59,4

HWroro 3a cemectp 4 6/2,41| 93,4 3a4eT

Uroro no quCHUIIIINHE 4 6/2,41| 93,4 3a4er




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHHU

1. Tpamunumonusle oOpa3oBaTenbHbIE TexHOJOTMU. Opranuzanus 00pa3oBaTEIHLHOTO
mporecca, MpearnojaraeT NpsAMYI0 TPaAHCISAIUIO 3HAHUM OT mpenojaBareist K CTYICHTY
(IpEerMyILIECTBEHHO Ha OCHOBE OOBSCHHUTEIBHO-MJUTIOCTPATUBHBIX METOJ0B  OOYYEHUSs).
Y4eOHast AESITeNbHOCTh CTYJCHTAa HOCHUT B TaKUX YCIIOBHSX, KaK TPaBHIIO, PEIPOTYKTHBHBIH
XapaxTep.

®opMbl y4eOHBIX 3aHATHIH:

- uHbOpMAMOHHAA JIEKIHMA — TIOCJIEIOBAaTEIbHOE W3JI0KECHHE Marepuana B
JTMCUUTUTMHAPHOH JIOTHKE, OCYIIECTBIIIEMOE MPEUMYIIIECTBEHHO BepOATbHBIMU CPEICTBAMH.

- MPAKTUYECKOE 3aHSATHE, TIOCBIIICHHOS OCBOCHUIO KOHKPETHBIX YMEHUN M HABBIKOB IO
MIPEUI0KEHHOMY alTOPUTMY.

2. TexHonormu TPOEKTHOTO oOy4eHHs. (OOpa3oBaTeNbHBIA TPOIECC IOCTPOCH B
COOTBETCTBUHU C aJTOPUTMOM TMOASTAIHOTO PEIICHHs] MPOOJIEMHON 3aJaddl WIIM BBITTOJTHEHHS
yueOHoro 3a1aHus. [IpoekT npearnoiaraeT COBMECTHYIO Y4eOHO-TIO3HABATENBHYIO JESITETbHOCTD
TPYIIIBI CTYJCHTOB, HAMPABJICHHYIO Ha BBIPAOOTKY KOHIICTIIINH, YCTAHOBIICHHUE IIETICH U 3ajad,
(hOPMYITUPOBKY OXKHUIAEMBIX PE3YJIbTATOB, OTPEACICHUES MPHUHIUIIOB W METOJUK PEIICHHS
MMOCTABJICHHBIX 3ajad, IUTAHUPOBAHHE XOJia PadOThI, IMOUCK JOCTYMHBIX M ONTHMATBHBIX
peCypCcoB, TMOATANHYIO pealH3alHio IJIaHa PaldOoThI, MPE3CHTAIMIO PEe3yIbTaTOB PadOTHI, MX
ocMBbICTIeHHe U peduiekcuto. [IpumensieTcss B OCHOBHOM JUTSI ITepexo/ia KOMIIETEHITUHN Ha YPOBEHb
BIIQJICHHSL.

OCHOBHBIE THITHI TPUMEHSAEMBIX HAMHU B 00pa30BaTeIbHON JISATEIHHOCTH ITPOSKTOB:

HccnenoBaTenbckuii NpOEKT — CTPYKTypa MpubImkeHa K Qopmary HayqyHOTO
UCCIIEeOBaHUS (J0KAa3aTeNIbCTBO AKTYaJIbHOCTH TEMbI, OINpeAesieHue HaydyHOU MpoOsieMsl,
npenMera U OOBEKTa HWCCIIENOBaHMS, IeNed M 3ajad, METOJOB, MCTOYHHUKOB, BBIJBHKCHHE
TUTIOTE3bI, 0000IIECHNE pPEe3yIbTaTOB, BBIBOJBI, 0003HAUCHHE HOBBIX MpoOiieM). Pesymbratom
ABIIEeTCS ydeOHas KapTa Mo MOJIY/IIO Hallleil 00pa3oBaTelbHOM MPOTrpamMMBbl.

TBOpUYECKMI MPOEKT, MPEanojaralolid B OTIMYHE OT MPEAbIAYIIEro, KOHEYHBIN
MPOJYKT B CIEAYIOUIMX BapUaHTaX — ra3era K UCTOPHUYECKU 3HAUMMOMY «MaTEeMaTHYECKOMY»
coObITHIO (TTpa3aHuK yncna «[lu» u 1.1.); «MaTemaTuyeckas» OTKPBITKA (CBOEro poja yueOHas
KapTa, TOJbKO HehopMaIbHO, KpaCOUHO 0(OpMIICHHAS; BUJICOPOIIUMK «Sl Haydy Bac pemarsh ...» ’
T.IL

NndopmanroHHpli  MpOeKT — ydeOHO-MO3HABaTellbHAs JEATENIBHOCTh C  SIPKO
BBIPAKEHHOMN 3BPUCTHUECKON HAIIPaBJIIEHHOCTHIO (ITOUCK, OTOOP M cUcTeMaTU3aIusl HHPOpMAaIUH
0 KaKOM-TO 00BbEKTe, 03HAKOMJICHHE YYAaCTHUKOB IMPOEKTa ¢ 3Toi MH(OpMaluel, ee aHaIu3 u
0000111eH1Ee U, HAKOHEII, TPE3EHTAIMS 10 MPAKTUYECKOMY IIPUIIOKEHUIO).

4. InopmarioHHO-KOMMYHHKAIIMOHHbBIE 00pa30BaTeIbHble TeXHOIOrHH. Opranuzanus
00pa3oBaTeNILHOTO Mpollecca C MPUMEHEHHUEM CHEIHAIM3UPOBAHHBIX MPOTPAMMHBIX Cpell U

TEXHUYECKUX CcpeacTB paboTel ¢ uHbopManueil (MHGOPMALMOHHYIO Cpedy YHUBEpPCUTETa
MOOJYC MOODLE).

6 Y4eOHO-MeTOAMYeCKOe o0eciedeHre CAMOCTOATEIbHOI padoThl 00y4alouXCs
IIpencraBneno B mpuaoxeHuu 1.

7 OueHOYHbIE CPeACTBA LISl MPOBEJAEHHUS MPOMEKYTOYHOM aTTecTaluu
[IpencraBneHbl B PUIOKEHUH 2.

8 YueOHo-MeToAM4YeCcKOe U HHPOPMALMOHHOE O00ecredeHHe TUCIUIIMHBI (MOIYJIs1)
a) OcHoBHas JInTeparypa:
1. lllunaues, B. C. Beicmast matematuka : yueonuk / B.C. IllunaueB. — Mocksa :



NH®PA-M, 2019. — 479 c¢. — (Beicuiee obpa3oBanue). — Www.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-010072-2. - Teker : AJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/990716 (nata obpamenus: 11.05.2021). — Pexxum nocryma:
IO TOJIITHCKE.

2. Marematuka : yaebnoe nocodue / FO. M. [lanwnos, JI. H. XKypo6enko, I'. A. HukoHoBa
[u mp.] ; mox pexn. JI. H. XKypOenxko, I'. A. Hukonosoii. — Mocksa : UH®PA-M, 2019. — 496 c.
— (Beicmiee o6paszoBanue: bakanaspuar). - ISBN 978-5-16-010118-7. - TekcT : 2J€KTPOHHBIH. -
URL: https://znanium.com/catalog/product/989799 (mara oGpamienus: 11.05.2021). — Pexum
JOCTYyTA: TIO TIOJIITHCKE.

0) JlonoJiHuTe IbHAS JTUTEpaATypa:

1. MaremaTtuka B mpuMmepax W 3amadax . yue0. mocobme / O.M. Jlertspesa, JI.H.
XKypoenko, I'.A. Hukonosa, H.B. Hukonosa, C.H. HypueBa. — Mocksa : UHOPA-M, 2019. —
372 ¢. — (Bricmiee oOpazoBanme: bakamaBpmar). - ISBN 978-5-16-011256-5. - Tekct :
anexktpounsidi. - URL: https://znanium.com/catalog/product/989802 (mara oGparieHus:
11.05.2021). — Pexum 10CTYIIa: 1O MOJIITUCKE.

2. ®uxrenroupil, I'. M. OCHOBBI MaTEMaTHYECKOTO aHajIM3a : yueOHHUK : B 2 yacTsax / . M.
®uxrtenronbl. — 11-¢ u3a., crep. — Cankr-IletepOypr : Jlassb, [6. .]. — Yacts 1 — 2019. —
444 c¢. — ISBN 978-5-8114-0190-1. — Tekcr : snmekTponHblii // JlaHb @ 3IEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/112051 (mara oOpaineHus:
11.05.2021). — Pexwum pocTyma: yisi aBTOPH3. TOJIb30BATEIICH.

3. ®uxrenroibil, I'. M. OCHOBBI MAaTEMaTHYECKOTO aHANIN3a © Y4eOHUK : B 2 yacTsax / [. M.
®uxrtenronbll. — 10-¢ u3a., crep. — Cankr-IletepOypr : Jlanb, [6. T.]. — Yacts 2 — 2019. —
464 c. — ISBN 978-5-8114-0191-8. — Tekct : anexkrponnsiii // JlaHb : 3JI€KTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/115730 (mara oOpaineHus:
11.05.2021). — Pexum g0CTyma: A1 aBTOPHU3. MOJIb30BaTEICH.

4. lumauyes, B. C. 3agauHuk 1Mo BbICIIEH Matemaruke . ydebHoe mocobue / B. C.
[umaueB. — 10-e wm3n., crep. — MockBa : UHOPA-M, 2020. — 304 c. — (Bsicmiee
obpazoBanme). - ISBN 978-5-16-010071-5. - Tekcr : oanekrponHeli. - URL:
https://znanium.com/catalog/product/1042456 (mata o6pamenus: 11.05.2021). — Pexum
JOCTYIIa: TIO MOJIIUCKE.

B) MeToanyeckne yKazaHusi:

1. Makcumenko, M.A. CoObiTus 1 BeposSTHOCTh. YacTh 2: Meroa. yka3. - MarHUTOTOPCK:
'OV BIIO «MI'TY um. I".'1. Hocosay, 2010. — 25 c.

2. I'yruna E.M. JlabopartopHblii npakTukym 1o ctaructuke ¢ npumeneHuem EXCEL:
Merton. yka3. ans 1a00paTopHBIX pabOT MO MaTeMAaTUYECKO# cTaTucTuke.- Maruuroropek: 'OY
BIIO «MI'TY um. I''1. Hocosay, 2009 —40 c.

3. Capymkuna H.®. Kombunatopuka. CoObiTHe u BepoaTHOcTh. Yacth I
KomOunatopuka. Anredpa coObiTuii: MeTon. ykazaHus Mo AMCHUIUIMHE «MareMaTukay s
cTyaeHToB | kypca Bcex cnienuanbHocTein. — MI'TY, 2007. - 17 c.

r) Ilporpammuoe odecneuenne u UaTepHer-pecypcesi:

IIporpammHoe o0ecnieyenune

HaumenoBanue [10 Ne morosopa Cpoxk neiCTBUS JTUICH3UH
7Zip cB0001HO pactpocTpansemoe [10 O6eccpouHo

MS Office 2007

Professional Ne 135 o1 17.09.2007 O6eccpouHo

Eﬁ, g;ip Mozilla cB0001HO pacnpocTpansiemoe [10 0eccpovHO
Bbpaysep Yandex |cBoOoaHO pacnpocrpansemoe [10 OeccpodHo



http://www.dx.doi.org/10.12737/5394

[FAR | cBOGOIHO | 6eCCPOUHO

IIpodeccnonanbubie 6a3bl JAHHBIX 1 MHGOPMAIMOHHbIE CIIPABOYHbIE CHCTEMbI
HaszBanue kypca Ccblika

Mex Hast TUBHAs

CKIyHapoAHai pedepaTuHai 0asa http://zbmath.org/
JaHHBIX TI0 YHCTOW W TPHUKIAIHOU
MexayHnapoaHas 6a3a MOJTHOTEKCTOBBIX
KypHaioB Springer Journals
MexnayHapoaHass — pedepaTuBHas U
MOJHOTEKCTOBasi  ClpaBoyHas  0as3a)
DNEeKTPOHHBIE PECYpPChl  OUOIMOTEKH
MI'TY um. I''1. HocoBa
Poccniickas l'ocynapcTennas
6ubnuoreka. Karanorn
Nudopmannonnas cucrema - Enunoe
OKHO JIOCTyna K HWH(GOPMaIMOHHBIM
ITouckoBas cucrema Akagemus Google
(Google Scholar)

http://link.springer.com/

http://scopus.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/

Hammonansnas
nHGOPMAIIMOHHO-aHATTUTHYECKast URL.: https://elibrary.ru/project_risc.asp
cucteMa —  Poccumiickuii  WHAEKC

9 Marepua/jibHO-TeXHHYECKOe 0O0ecriedeHrue TUCIIUTITHHBI (MOTYJIsl)

MatepuanbHO-TEXHHYECKOE 00eCIieueHUE JUCIUTUTHHBI BKITIOYACT:

MatepuanbHO-TEXHHYECKOE 00eCIieueHUE JUCIUIUTHHBI BKITIOYACT:

Y4eOHbIC ayAUTOPUH JIUISI TPOBEICHUS 3aHITHH JICKIIMOHHOTO THITA.
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IMPUJIOKEHHUE 1

YueGHO-MeToAuIecKoe oGecnedeHrne CAMOCTOATEIbHOM PaGoThI 00y JaIOIMXCA

IIo mucnumnnuue «MaremMaTU4eCKUM aHaiuu3» MpeAyCMOTpPEHA BHEAYIUTOPHAs CaMOCTOSATEIIbHAs
pabota oOywaromuxcs, MpPOBOAMMAs B BHJIE CAMOCTOSTENBHOTO W3YYCHHUS JIUTEPATyphl H
MHGOPMAIMOHHBIX PECypcoB, a TakKe B BHJEC pPEIICHHS TUIOBBIX 3a7ad IPU BBITOJHEHUU
KOHTpPOJIbHBIX padoT.

Ilpumepnuvie konmponvhwie paoomot (AKP):

AKP «®HII»

3aoanuel. Haiitu u noctpouts 001acTh onpenenenus QyHkumu Z = In(4 —x? — y?) —arcsin(2 - y).

3aodanue 2. Haiinute 4acTHBIE TPOHW3BOJHBIC MEPBOTO MOPSIKa (PyHKIHU:
X+Yy

X=y

3aoanue 3. Haiiure rpajieHT CKaIIpPHOTO MO U = X2 + y2 — 7

2 =3xy® —sin(x? +y) +

% u ero Moynb B Touke M (1;-1;2).

3aoanue 4. Haiitn HauMeHbIee W HauOOJbIIEe 3HAUeHHE (DYHKIMU Z =X — Xy +2y> +2y+1
B obmactm D: x+y=-5  x=0; y=0.
N3 «®HII»
3anaua 1. Jlana GyHkims Z = In(\/; +2y° ) Tpebyercs:
1) HaiiTi yacTHBIE TIPOU3BOIHBIE _Z " Q;
ox oy
2) Haiitu momusiii quddepeniman dz ;

0%z 0%z
3) Ilokasath, 4TO JJ11 JaHHOM KIIMHU CIIPABEINBO PABEHCTBO: =—.
) by P P oxoy  Oyox
- 0z %% ecim mepemenHbie
3agaua 2. HaiiTu yacTHBIE TIPOM3BOIHBIE ™ 8_ p X,Y M Z CBS3aHBI PABEHCTBOM
X oy
Buga €97 +3x%siny —2xz° =0.
3 _ 1
Bagaua 3. Jlana cinoxHas OQYHKOUS U= (3t+ 2x2 — y) , X=1gt y = . Halitu monnyro
COoS

z
IIPOU3BOTHYIO pri
3amaua 4. Jlana Gpynxuus z = x> —3x?y +3xy? +1. Tpebyercs:
1) Haiitu rpaguent 3toit GpyHKIMK B Touke M (3;1);
2) Haiitu npousBoaHyo GyHKIHMH B Touke M (3;1) B HAIPaBJIECHUHU, MIYIIEM OT 3TOM TOUYKU K
touke N(6;5).
3apaua 5. Haiitu skcTpeMyM QyHKIIMH JBYX MEPEMEHHBIX Z = (X + 3)2 + (y - 2)2

3agaua 6. Jlana QyHKIMA ABYX MEpEMEHHBIX Z = X° — XY +2Yy? +3X+2y+1 U ypaBHEHHUs T'DaHUI]
3amkHyTOM 00mactu D:x=0, y =0, X+ Yy =-5 na mnockoctu XOY . Tpebyercs:
1) Haiitu HanbobIIee U HAMMEHbIIIee 3HaYCHUE GYHKIUK Z B oOnactu D;

2) Cpnenatp yeptexx obmactu D B cucteMe KOOpP/MHAT, YKa3aB B HEM TOYKH, B KOTOPBIX (DYHKIIHS
uMeeT HauboJIblllee U HauMEHbIIIee 3HAYCHHUS.

AKP «Teopusi BeposiTHOcTeil. MaTeMaTHyecKas CTATHCTHKA»

1. B ypue 12 mapos. Cpeau 3tux mapoB 3 Oenbix U 9 yepHbIX. KakoBa BepoOsITHOCTH TOTO, UTO
Hay/Jauyy BBIHYTBIH 11ap okakeTcst 0enbiM?

2. B pammoctymuu tpu MukpogoHa. [ KaxI0ro U3 NepBhIX ABYX MUKPO(GOHOB BEPOSATHOCThH TOTO,
YTO OH BKJIIOUCH B JaHHBIN MOMeHT, paBHa 0,45, a ansa tpetbero — 0,9. Haiitu BeposTHOCTH TOTO,
YTO B JAHHBII MOMEHT BKJIIOUEHBI 2 MUKPO(DOHA.



B nponake nmerotrcs Oenble M1 KOpUYHEBBIE SHIIa B COOTHOIIEHUH 2:3, mpudeM npou3BoacTBo 60%
6enbix U 71% KOpPUYHEBBIX UL AATUPYETCS JHEM, IPEIISCTBYIONIUM JHIO IPOAAXKH, a OCTAIbHBIC
giina naTupyroTces Oosiee paHHMMHU uuciamu. [lokymarenb 3aka3biBaeT siilia, JaTHpyeMble THEM,
IIPEILIECTBYIOLUM JHIO IIPOJAKH, HE3aBUCUMO OT MX IBeTa. KakoBa BEpOSATHOCTb TOTO, YTO EMY
MPOJIAAYT pPElIeTKy OembIX UL ?

. Tenedonnas cerb yupexaenus odciayxuBaeT 200 aOoOHEHTOB. BeposITHOCTh TOTO, UTO B TEUYCHHUE
MUHYTbI BHYTPU 3TOH CETU KTO-TO KOMY-TO MO3BOHUT, paBHa 0,7. KakoBa BeposATHOCTH TOTO, YTO B
TeYeHHe MHUHYTHI OyneT 5 3BOHKOB? KakoBa BEpOSITHOCTh TOrO, YTO B TEUEHHE MHHYTHI OyJeT He
6osiee 5 3BoHKOB? HaiiTn HanBeposTHEHIIIEe YUCIIO 3BOHKOB B TEYCHUE MUHYTHI.

5. 3amaH psn pacupeneneHus ciaydaiiHod BenuuumHbl X. HallTu Maremaruueckoe OKuJaHUE,

JMCIIEPCUIO U CPEIHEE KBAIpaTUUYECKOe OTKIOHEeHHe. [IocTpouTs GyHKIUIO pacipeaeIeHus.
X 4 6 10 12
P 0.3 0.2 0.2 0.3
JInsi HempepbIBHOW CilyyalHOM BeIMYMHBI 3a/laHa (DYHKIMS pachpeeNeHus F(X) . TpeGyercs

HaWTH IJIOTHOCTb paclpeesieHus f(x) , MAaTeMaTU4YECKOE OKUJIAHUE, AUCIEPCHUI0, CpEeIHee
KBaJIpaTMUECKOE OTKJIOHEHHE. BBIUMCINTL BEPOATHOCTh TOTO, YTO OTKJIOHEHHE ClydyailHOU
BEJIMYUHBl OT €¢ MaTeMaTU4eCKOro OKUAaHus OyAeT He Oojee CpelHero KBaJpaTHYeCKOTo
oTkioHeHus. [TocTpouTs rpaguk GyHKIHMA.

| 0 ,  Xx<O0

F(X) = 112-(1c052x) : nggﬂz
. T
L 2

3aKOH paclpeleieHus] CUCTEMbI TUCKPETHBIX CIyYalHbIX BEJTUYMH (X ,Y) 3agaH TaOmmnei. Haiitu
KOO GUIMEHT KOPPENSLHK I, U BEPOSTHOCTD MONAJaHMs CIIYYaHHOH BETHYNHBI (X ,Y) B 0071acTh

D.

\X\V\ 0 2 4 6
0 0.05 0.03 0.06 0.05
2 0.07 0.10 0.20 0.06
4 0.08 0.07 0.09 0.14

D={0<x<4; 1<y<4}
JlaGoparopHasi padora «MaTeMaTHYeCKasi CTATUCTHKA
CraTucTuyeckasi IpoBepKa CTATUCTHYECKHUX FUNOTE3

Henb. Hayuntbest BBIABUIATH M IPOBEPSTh CTATUCTUYECKYIO TMIIOTE3Y O BUIE PACIPENECICHUS
CIIy4aliHOU BEJINYMHBI.

3axanue.
1.1To BUIy THCTOrpamMMBbl YacTOT BBIJBUHYTh TMIIOTE3Y O BHJE PacHpeleieHUsl CIy4ailHOU

BEJIMYUHBI.
2.IIpoBepuTh TUIIOTE3Y O HOPMAJIBHOM PACIpPEIEICHUH CTy4aiiHOM BETMUNHBI C UCIIOJIB30BAaHUEM
a) nmokazareneii A u E;
0) kpurepusi y? ( xu-kBajpar), kpurepuii [TupcoHa.
3. [TocTpOUTh MOJUIOH YaCTOT M TEOPETUUYECKYIO KPUBYIO Ha IMOJIMIOHE YacTOT, 3all1caTh ee
aHAJIUTUYECKOE BBIPAKEHUE.
4.CraenaTh BBIBOJIL.



MNPUJITOXKEHMUE 2

OI(CHO‘IH]:IE CpeacTBa /11 IPOBEACHUA HPOMe)KyTO‘{HOﬁ arrecranuu

a) [lnanupyemble pe3y/ibTaTbl 00y4eHHs M OLICHOYHBIE CPEACTBA JIsl IPOBeIeHHA
NPOMEKYTOYHOM aTTeCTAlMU:

Kon
HHOUKAaTOpa

Nupukarop
JOCTHXXCHUA
KOMIICTCHIIUHN

OneHouHbIE CpesicTBA

OIIK-1 - CiocoGeH pemarp 3a1a4uu 1

podecCHOHATEHON NeSTEIHLHOCTH, TPUMEHSSI METO,IbI

MOJCIUPOBAHUA, MATCMATHUYCCKOI'0 aHalIn3a, CCTCCTBCHHOHAYYHBIC U O6HICI/IH)K€H€pHBI€ 3HaHHUA

OIlIK-1.1 Hcnone3yer Teoperuyeckne BONpPOCHI I 324eTa H IK3AMEHOB
€CTECTBEHHOHAY4YHbIE | 3 Kypc 3UMHSA ceccus (3a4er)
3aKOHBI ¥ IpuHIMNBL | 1. O6nacts omnpenenenus OHIL. Ilpenen, HenmpepbIBHOCTS.
IIpU PELICHUU CpoiictBa (yHKIMI, HENPEPHIBHBIX B OrPAaHUYEHHOUN
MPaKTUYECKUX 33134 3aMKHYTOM 00J1acTu.
2. YacTHble  TPOU3BOJHBIE MIEPBOIO HOpsJIKa, ux
F€OMETPUYECKOE UCTOIKOBAHHUE.
3. YacTHble TPON3BOIHBIE BBICIINX MOPSIKOB.
4. JludpdepenuupyeMoctb U TOJHBIN muddepeHnan
GyHKIMH. WM HBapHaHTHOCTH bopMbI ITOJTHOTO
muddepennuana.
5. Ilpumenenue nosHoro auddepeHnuana K NpUOIHKEHHBIM
BbruncieHusM. {uddepennnansl BHICIINX TOPSAKOB.
6. IIpousBomnas cioxxuoit pyHkiuu. [lomHas mpousBoaHas.
7. MuddepenunpoBanre HeIBHOU PYHKIIUH.
8. KacarenbpHas IIIOCKOCTh M HOPMaJIb K IOBEPXHOCTH.
9. DkctpemyM (pyHKIMHU ABYX mepeMeHHBbIX. HeoOxomaumoe u
JOCTaTOYHOE YCIOBHE IKCTPEMYMa.
10. HamGonpimiee W HauWMEHbIEE 3HAUYCHUS (PYHKIMU B
3aMKHYTOH 00JacTu.
11. JluckpeTHas cllydailHas BeJIM4YMHA U CIOCOOBbI €¢ 3aJaHusl.
OyHKIUSA pacnpeaeaeHus.
12. MaremaTU4yecKoe OXUJAHUE JUCKPETHOM  CilydalHOMU
BEJIMYMHBI U €r0 CBOMCTBA.
13. lucniepcusi JUCKPETHOM CIyd4alHOM BEJIUYHMHBI M €€
cBoiicTtBa. CpeiHee KBaJpaTUUECKOE OTKJIOHEHHE.
14. HenpepsbiBHas ciaydaiiHas BenuuuHa. CBoiicTBa (yHKUIUHU
pacrpeneneHus..
15. II1OTHOCTP ~ BEpPOSITHOCTH  HENPEPHIBHOM  CIIydallHOU
BEJIMYUHBI U €€ CBOMCTBA.
16. YncnoBble XapaKTEPUCTHKH HENPEPhIBHBIX  CIy4aiHBIX
BEJIMYHH.
17. PaBHOMEpHBIN U MOKA3aTEJIbHBIM 3aKOHBI PaCIpeIeIICHUs
HENPEPBIBHBIX CIIyYalHbIX BEINYMH.
18. HopMmanbHBIH 3aKOH paclpeesIeHus U €ro CBOMCTBa
OIIK-1.2 Pemraer crangaprueie | IIpumepnsie npakmuueckue 3a0anus 01 IK3AMEHOE U

npoeccuoHaIbHbIE
3a7a4u
NPUMEHEHUEM
0OIenHKEHEePHBIX
3HAHUU

3auema:
1. Haiitu miomans (GuUrypsl, orpaHUYeHHON JIMHUSMMU:
x=4, y*=4x

2. Haiitu 1 moctpouTh 001acTh onpeeneHus GyHKuuu

U=49-x*-y2 +(x—y)°

3. Haittu monuelii nuddepennuan GyHKuuu:




Kon
HHOUKATOpa

Nupukarop
JIOCTHKECHUS
KOMIICTCHIIHU

OneHouHBbIE CpesicTBA

z=x3Iny—sin 2xy.

4. HaiiTi 4YacTHBIE TPOM3BOJHBIC IMEPBOTO MOPSIKA (DYHKIIHU:
2 =5x2y® +In(x + 4y).

5. Haniucatp ypaBHeHME KacaTelIbHON IJIIOCKOCTH U HOPMAJIH K

TIOBEPXHOCTH Z =./X? + y? B Touke (3, 4, 5).

6. Ilpu nocraBke ¢ 3aBojaa Ha 6azy 1000 paanonmpueMHUKOB, y
55 BBIIIUIM U3 CTPos JaMnbl. Hailtu BeposTHOCTB TOTO, 4TO
B3SITHII HayAady NPUEMHHK OyJIeT UCIIPABHBIM.

7. IlppuHrIMaeM BEpOSITHOCTH POKICHUS MaJTburKa M IE€BOYKH
paBHbIMU. HaliTi BeposiTHOCTB TOTO, YTO cpeau 10
HOBOPOXKJICHHBIX 6 OKa)XXyTCsl MAIbYMKAMH.

8. Jlan 3aKoH pacrpeaencHus TMCKPETHOW CITydaiiHOH
BEJIMYUHBIL:

Xx:| 110 | 120 | 130 | 140 | 150
p: 101]02(03|02]|0.2

BBIYHCITUTH €€ MaTeMaTHIECKOE OKHIaHUe, TUCTIEPCHIO U

CpeHee KBaJpaTHIeCKOe OTKIOHEHHE.

9. lana ¢byHKIIMA pacnpenescHuss HeMPEePhIBHON CTydaitHOM

BEJIMYUHBI X

0 npu x<0
3
0,25x (x+3) npu 0O<=x<=1
F(X): 1 npu x>1
Haiitu mimotHOCT pacnpeneneHus f(x), mocTpouTts ee rpaduk,
BEPOSATHOCTH MMOTafaHus B 3aaanubiii uatepsai [0,5; 2], MX,

Dx, GX.

OIIK-1.3

[IpumensieT MeToabl
MOJENTUPOBAHUS U
MaTeMaTH4eCKOTro
aHayM3a JUIs perieHus
3a/1a4 TeOPETHUECKOTO
Y TIPUKIJIATHOTO
Xapakrepa

Ilpumepnuie npuknaousle 3a0auu u 3a0aHus

3agauya 1. [lepumeTp 3eMeNBHOTO y4acTKa TPEYroJIbHOU POpPMBI
paBeH 2 p . /IBe ero cropoHbl paBHbI COOTBETCTBEHHO X U Y .
Boipa3uth miomans yyactka Kak GyHKIOHMIO X U y . Haiftu u
n300pasuTh 00s1acTh onpeseaeHus GyHkuuu S =S(X,Y)

3agaua 2. [Ing HacbllaHUs TMECKa H3TOTOBIEH pe3epByap B
dopme konyca Bbicotoii H = 3 M, pagumycom ocHoBaHus 1 M.
Kak n3menurcst o0bem pesepByapa, €clid BHICOTY YBEIHUUTH Ha
0,3 M, a paguyc ocHOBaHUS yMEHbIIUTH Ha 0,1 M?

3aganue 3. B 1memsx panuoHAIBHOTO  HMCMOJIB30BaHUS
MaTepuajoB MPH H3TOTOBIEHUHU pe3epByapa OanKky UIMHOW a
TpeOyeTrcs pa3fAenuTh HAa TPU YACTH Tak, uYTOOBI 00BEM
NPSIMOYT'OJIBHOTO pe3epByapa, MOCTPOEHHOTO Ha 3TUX YacCTAX
KaK Ha CTOPOHAaX, ObLT HAUOOJIBIIINM.

3ananue 4. 113 npsMOyrojapHOTro JIMCTA KECTH IIUPUHOM a
U3TOTOBUTB 5K€J100 MPU3MATHUECKOH (POPMBI Tak, YTOOBI €ro
HOTIEPEYHOE CEYeHHE NMENI0 HauOOIBIIYIO MII0IIA/Ib.

0) Ilopsinok nmpoBeeHNsI MPOMEKYTOYHOM ATTECTAIMH, OKA3aTeJ I M KPUTEPHH OLlCHUBAHUS:
IIpomexyrounast arrectanus 10 AUCLHUIUIMHE «MaTeMaTu4eCKUil aHaau3» BKIIIOYAET TEOPETUYECKUE
BOIIPOCHI, MO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHS OOy4arOIIMMUCS 3HAHUN, M TPAKTUUYECKUE
3aJJaHUs, BBISBIIAIONINE CTENIEHh CPOPMUPOBAHHOCTH YMEHHUN U BJIAZICHUH, MPOBOJAUTCS B (hopme




3ayera (3 cemectp)

Ilokazamenu u Kpumepuu oyenueanus 3avema:

- JUIS ¢la4| 3a4eTa 00yuaromuiics mokassiBaeT chopmupoBanHocTh komnerenuu OITK-1 mo
paszaenaM 1-ro cemectpa, T.€. IOKa3bIBA€T COOTBETCTBYIOLIME 3HAHUSA (110 KpaliHEH Mepe, Ha YpOBHE
BOCHPOM3BEICHHS U 0OBSICHEHUSI MH(DOPMAIMN) U MHTEIUIEKTyaIbHbIC HABBIKU PEIICHUS
IIPEJI0KEHHBIX B TaOIMIIE 11.7a) 3a71a4;

- 3a4eT He C/1aH, €CIIM PEe3yabTaT 00ydEeHUs HE IOCTUTHYT, OOYJarOUIMICs HE MOXKET IOKa3aTh 3HAHUS
Ha YpOBHE BOCIPOHM3BEACHUS M OOBSICHEHUS MH(OOPMAIMH, HE MOXKET MOKa3aTh MHTEIJICKTYalbHbIC
HAaBbIKU PELIEHUS MPOCTHIX 3a/1a4.
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