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Pa6ouas nporpamma cocrasiena Ha ocHose ®PI'OC BO - 6akanapBpuart 1o HarnpasJICHHIO

noarorosku 22.03.02 Merannyprus (npuka3 Muno6praayku Poccun ot 02.06.2020 r. Ne 702)

Pabouast mporpaMma paccMOTpeHa M ofoOpeHa Ha 3acenanuu kKadenpsl [IpukianHoOi

MaTeMaTHKH U HH)OPMATHKH
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JIner akryanuzanuu paéodeil mporpaMMsl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yueOHOM roy Ha 3acefaHuu kapeapsl [IpukinagHol MaTeMaTUKU U HH(OOPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusaruu B 2023 - 2024
yueOHOM roly Ha 3acefaHuu kapeapsl [IpukiagHON MaTeMAaTUKN U WH()OPMATUKH

IIporokomor 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmszanuu B 2024 - 2025
y4eOHOM roy Ha 3acenanuu kadeapsl [IpukinaaHoit MaTeMaTuKu U UHGOPMATUKH

IIporokomor 20 1. Ne

3aB. kadeapoii 10.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2025 - 2026
y4eOHOM roy Ha 3acemaHuu kapeapel [IpuKITagHON MaTeMaTHKU U HH()OPMATHKH

IIporokomor 20 1. Ne

3aB. kadenpoit I0.A. U3Bekos

Pabouas mporpamma nepecmMoTpeHa, o0cyxeHa u ogoopena st peanuszanuu B 2026 - 2027
yaeOHOM o1y Ha 3acefanuu kadeapel [lpuknagHol MaTreMaTuku U HTHHOPMATUKU

[Iporokom ot 20 1. Ne

3aB. kadenpoii 10.A. U3Bexos




1 Iles1u ocBOECHUS TN CHUNIMHBI (MOYJIfS)

Lensimu ocBoeHUSI TUCHUILUIMHBI «MaTeMaTHUeCKUl aHalu3» SBJSIOTCSA: O3HAKOMHUTH
00y4aeMbIX C OCHOBHBIMU TMOHSATUSIMH M METOJAMHU BBICHIEH MaTeMaTHKHU, CO3]1aTh
TEOPETUYECKYIO U MPAKTUYECKYI0 0a3y MOATOTOBKU CHEIIMATUCTOB K I€ATEIbHOCTH, CBI3aHHOM C
UCCIICIOBAaHUEM, Pa3padOTKON M TEXHOJOTUSMH IMPOLECCOB IMOJYUYEHHS] METAJUIOB U CILIABOB,
METAIMYECKUX  HM3JIeIui  TpeOdyeMoro KadecTBa, W OCHOBAHHBIX Ha MPUMEHEHUU
MaTEMaTUYeCKOro aHAIN3a U MOJCIUPOBAHUS.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMMal

Jucuummmaa MareMaTH4ecKuil aHau3 BXOJUT B 00s3aTeNbyl0 4acTh Y4EeOHOTO IUTaHa
00pa30oBaTebHON IPOrPaMMBbI.

Jns  u3ydeHWss  JUCUHUIUIMHBI  HEOOXOIuMMBbI  3HaHUS  (YMEHMs,  BJIAJCHUS),
chOpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLHUILIUH/ IPAKTUK:

Maremaruka

3HaHus (YMEHMsI, BJIQJCHUS), [TOJIyY€HHBIE [IPU U3YYEHUU JAHHON JAUCLUUIUIMHBI OyAyT
HEO0XO0AUMBI JUIsl U3yUSHUS IUCHUILINH/TIPAKTHK:

Tennodusuka

AHanus yucioBoil HHPopMauu

Mertposnorusi, cTaniapTu3anus U cepTUPUKaLL

[InanupoBaHue 3KCIIEpUMEHTA

3 Komnerenuun ody4aromierocs, popMupyemMbie B pe3yJabTaTe 0CBOEHUSI

AUCHUILUTHHBI (MOYJIs1) ¥ IIJIAHUPYEMBbIE Pe3yJabTAThl 00yUeHu s

B pesynprate oOCBOGHHMS IUCHUIUIMHBI (Momyns) «MaTemMaTHUecKuil —aHaIMu3»
oOyyJaronuiics J0mHKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSMMU:

KOI[ HHIWKATOpa I/IHI[I/IKaTOp JOCTHXXCHUA KOMIICTCHIIN

OIIK-1 Crocoben pemarh 3ajaud NpopECCHOHATBHOM AEATENbHOCTH, MPUMEHSS METOJbl
MOJIEJIMPOBAHUS, MATEMaTHUECKOI O aHaJIN3a, €CTECTBEHHOHAYYHbIE U OOLIEMH)KEHEPHBIE 3HAHUS

OIIK-1.1 Hcnonp3yeT ecTECTBEHHOHAy4YHbIE 3aKOHBI M INPUHLMIBL NIPU PELICHUU
MIPaKTUYECKHX 3a7a4

OIIK-1.2 Pemaer cranpapTHble mnpodeccHOHaNbHbIE 33JaYyd C NPUMEHEHUEM
00IIeMH)XEHEPHBIX 3HAHUHI

OIIK-1.3 [IpuMeHsieT MeTONBl MOJENMPOBAHMS M MATEMAaTHYECKOrO aHauu3a I
pelIeHus 3a/1a4 TEOPETUUECKOI0 M MPUKJIATHOTO XapaKTepa




4. CTpyKTypa, 00bEéM U coaep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0wast Tpy10eMKOCTh AUCLUUIUIMHBI COCTaBisieT 3 3ayeTHbIX eauHul 108 akan. yacos, B TOM

YUCJIC:

— KoHTakTHas padora — 10,7 akaz. 4acos:
—aynuropHas — 10 akaj. 4acos;

— BHeaynutopHas — 0,7 akaJl. 4acoB;

— caMocTosTeNnbHas padora — 93,4 aka. 4yacos;
— B (hopMe MpakTUIECKOi moaroToBku — 0 akaj. Jyac;,

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yac

dDopMa aTrrecTaluu - 3a4cT

Paznein/ rema
JCIUATIIUHEI

Kypc

AynuropHas
KOHTaKTHas pabora
(B akaj. yacax)

Jlek.

11a0.
3aH.

IIPAKT.
3aH.

CamocrosTeabHas
paboTta cTymeHTa

Bug
CaMOCTOSITEILHON
padoThI

dopma TEKyIEro
KOHTPOJIS
yCIIEBAEMOCTHU U
MPOMEKYTOTHOM
aTTecTaluu

Kon
KOMIIETEHIIMH

1. JuddepenuuansHoe
WCUHCIICHHE byHKIMN
HCCKOJIbKHX IIEPEMCHHBIX

1.1 Onpenenenne
OCHOBHBIX MOHATHH.
IIpenen m HempepBIBHOCTH
®HII. OcHOBHBIE CBOMCTBA
(hyHKIUH, HENPEPHIBHBIX B
3aMKHYTOI1 00JacTH.

05 1/0,211

10

CaMOCTOSTEIbHOE
U3y4YECHHE
JIUTEPATyPHI

KP

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

1.2 YacTtHble MpOU3BOJHEIE
u MIPOU3BOJIHAS 1o
HaIPaBJICHHUIO.
KacatenbHas 1uiockocTs u
HOpPMaJIb K IIOBEPXHOCTH.
T'eomeTpuueckuii  cMmbIcl
muddepenuunana. 2
IIpousBonnas CIIOKHOM
¢byHKIMY. YacTtHble
MIPOM3BO/IHbIE u
muddepeHansl  BHICIINX
HOPSIKOB.
JduddepenuupoBanne
HESIBHO 33/IaHHBIX

1 /11

12

BeInoaHenue KP

KOHCYJIbTUPOBaHUE
- KP

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

1.3 DOxkctpemyMm ¢GyHKIMHA
HECKOJIbKHX TEePEMEHHbIX.
Hanbonbmee u
HaMMeHbIIIee 3HaYeHHE
OHII

1 /11

12

BrInonHenue KP

KOHCYJIbTUPOBaHHE
ol
- KP

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

HWroro no pazneny

2,5 312,21

34

2. TIpumenenue
MaTeMaTHYECKOro  aHalM3a B
TEOpUuu BEPOSATHOCTEH u
MaTeMaTHYECKOI CTATHCTHKE




2.1 CnyualiHble BEIHYUHBL.

Huckpernsie u

HETpephIBHBIE  CITyJaiHbIe

BEJIMYUHEL. Pan

pactipeneneHus, (QyHKIUS - OIlK-1.1,

pacnpeneneHus u 0,5 1/0,2 | 20 | - eemonHenue KP | koncynerupoBanue | OITK-1.2,

IUIOTHOCTB. - KP OIIK-1.3

MaremaTtnueckoe

OKHJaHHe U

JCIIepCUs, HadallbHbIE |

[IEHTPaJIbHBIE MOMEHTBI.

2.2 W3BecTHbIC

pactpeneneHuss U UX OIlK-1.1,

YKCIIOBBIE 0,5 0,5 10 | - Bemonnenue KP - KP OIIK-1.2,

XapaKTePUCTUKH. OIlK-1.3

HopmainsHoe

2.3  3akoHbl  OOJBIIMX

yhcen. HepaBeHcTBO - IOATOTOBKA K - OIIK-1.1,

TeopeMa YeObI1EBa. 0,25 025 | 15 3a4eTy koHCcynbTHpoBanue | OIIK-1.2,

IentpansHast mpeaenbHAS - Beimosinerne KP - KP OIlK-1.3

Teopema.

2.4 MHoromepHbie

CllydqaiiHbIe BEJIUYUHBL.

cD;’HKHHH pacnpenenenm s - IOATOTOBKA K OIIK-1.1,

N qI/ICJ‘IOBLIé 0,25 1,25 | 144 3a4eTy - KP OIIK-1.2,
- BeinosiHeHue KP OIlK-1.3

XapaKTEePUCTHUKH.

DJeMEeHTBI TEOPUU

Hroro no pazneny 15 3/0,21 | 59,4

Hroro 3a cemectp 4 6/2,41 1 93,4 3au€r

Wrtoro no aucuumiinHe 4 6/2,41 | 93,4 3a4eT




5 O0pa3oBare/ibHbIE TEXHOJIOTUHN

1. TpaguuuonHble oOpa3oBaTenbHble TexHOJNOrMU. OpraHuzanus 00pa30BATENBHOIO
npouecca, MNpeAnojaraeT MpsAMYI0 TPaHCISIIUIO 3HAHUW OT NpenojaBarenss K CTYIAEHTY
(MpenMyIEeCTBEHHO Ha OCHOBE O0bSICHUTENIbHO-WIIITFOCTPATUBHBIX METOI0B 00yueHMs ). YueOHas
JESTENIbHOCTD CTYJI€HTa HOCUT B TAKUX YCIOBHSX, KaK IIPAaBUJIO, PEIIPOAYKTUBHBIN XapaKTep.

®opMbI yUeOHBIX 3aHATHH:

-  uWHQOpPMALMOHHAS JIEKIHs — [OCIEAOBAaTeNIbHOEC M3JIOKEHHE Marepuaia B
JUCLUIUITMHAPHOM JIOTHKE, OCYILECTBIIIEMOE IPEUMYILIECTBEHHO BepOaIbHBIMU CPEICTBAMH.

- IPAKTUUYECKOE 3aHSTHE, IOCBALIEHHOE OCBOCHHUIO KOHKPETHBIX YMEHUHN U HABBIKOB 110
IPEIOKEHHOMY aJITOPUTMY.

2. Texuomoruu mnpoekTHOro oOydeHus. OOpazoBaTENBHBIN MPOLECC IOCTPOCH B
COOTBETCTBUHM C QJITOPUTMOM IO3TAIHOTO pelIeHHs MpOOJEeMHOM 3aaud WM BBITOJIHEHMS
yuebHoro 3aganus. [Ipoekt npennosaraet COBMECTHYIO Y4€OHO-1103HABATEIbHYIO AESTEIbHOCTD
IpYyMIIbl CTYJEHTOB, HAIIPABJICHHYIO Ha BbIpaOOTKY KOHLIENIUH, YCTAaHOBJIEHUE 1ieNeil u 3aaay,
(GOpMyJIUPOBKY O0KHJAEMBIX pPE3YyJIbTATOB, OINPEAEICHUE NPUHIUIIOB U METOIUK pEIICHUs
IIOCTaBJIEHHBIX 3ajJ]ay, IUIAHUPOBAaHME Xo0ja paboThl, MOUCK JOCTYNHBIX M ONTHUMAJIbHBIX
pPECYPCOB, TOATAIHYIO peaM3alliio IUIaHa Pa0OThI, MPE3EHTALHUIO PE3yJIbTaTOB pPabOTHI, HX
ocMbIcieHue U peduexcuto. [IpumeHseTcst B OCHOBHOM JUTsl Iepexojia KOMIIETEHIIMH Ha YPOBEHb
BJIQ/ICHUS.

OcCHOBHbIE TUIIBI IPUMEHAEMBIX HAMH B 00pa30BaTE/IbHON 1€ATEIILHOCTH ITPOEKTOB:

HccnenoBaTenbCKUil MPOEKT — CTPYKTypa NpuOIMmKeHa K QopMmary HaydHOTO
UCCIIEIOBaHMs  (JJOKA3aTeNbCTBO AKTYaJIbHOCTH TEMBbI, ONIpEeAeieHHEe Hay4yHOH NpoOseMsl,
npeaMera M oOBEKTa HCCIIENOBaHMS, IeJied W 3a/ad, METOJOB, WCTOYHUKOB, BBIABU)KECHHE
TUNOTe3bl, 0000IIeHNE Pe3ysbTaTOB, BBIBOJBI, 0003Hau€HHE HOBBIX MpoOiem). PesynbTarom
ABIIseTCs yueOHas KapTa 110 MOAYIIO Hallei o0pa3oBaTeIbHOM IPOrpaMMBI.

TBOpYecKuil NPOEKT, MPEANOIaratolil B OTJIMYUE OT IPEIBIAYILEr0, KOHEYHBIN IPOAYKT
B CJIEAYIOIIMX BapuUaHTaxX — ra3era K MCTOPUYECKU 3HAUMMOMY «MaTeMaTHYECKOMY» COOBITHIO
(mpazgHuk yucna «Ilu» u T.1.); «MareMaTuyeckas» OTKPBITKA (CBOEro poja y4yeOHas Kapra,
TOJIbKO HEPOPMATIBLHO, KpacoOuHO 0(hopMIIEHHAs; BUJICOPOJIHK «S1 Haydy Bac pemaTh ...» U T.I1.

NudopmaninonHbpli  1poekT — yuyeOHO-TIO3HaBaTellbHAs JESITENbHOCTh C  SIPKO
BBIpa)KEHHON IBPUCTUYECKOM HANPaBIEHHOCTHIO (MIOMCK, OTOOP U CUCTeMaTH3alMst HH(popMaIiuu
0 KaKOM-TO OOBEKTE, O3HAKOMJICHHE YYaCTHHUKOB IPOEKTa C 3TOW MH(poOpMaluel, ee aHaIu3 u
00o0011eH1e U, HAKOHEL], IPe3eHTAlHs 110 IPAKTUYECKOMY NPUIIOKEHUIO).

4. "npopManimoHHO-KOMMYHUKAIIMOHHBIE 00pa3oBaTeIbHble TEXHOJOruU. Opranuzanus
00pa3oBaTeNLHOrO Mpollecca C MPUMEHEHHEM CIHEeNHATU3UPOBAHHBIX MPOIPAMMHBIX Cpel H
TEXHUYECKUX CPEACTB paboThl ¢ wuHpopmanueil (MHOOPMAIMOHHYIO Cpely YHHUBEPCUTETa
MOOAYC MOODLE).

6 YueOHO-MeTOqUUECKOE 00ecTiedeH e CAMOCTOSITeJIbHOW PadoThl 00yYaIIMXCS
[Ipencrasneno B npuiioxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeICHHS POMEKYTOYHOM aTTeCTALMI
IIpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAUYecKOe M MHPOPMAIMOHHOE 00ecneyeHue JUCIUTTIMHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypa:
1. [llunaues, B. C. Briciras maremaruka : yaueouuk / B.C. IllumaueB. — Mocksa :



NH®PA-M, 2019. — 479 c¢. — (Bericuiee obpa3oBanue). — WwWw.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-010072-2. - Tekcr : AJICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/990716 (mata oOpamenus: 11.05.2021). — Pexum
JIOCTYTIA: IO TIOJITHCKE.

2. Maremaruka : yueoHoe nmocooue / FO. M. [lanunos, JI. H. XKyp6enko, I'. A. Hukonosa
[1 np.] ; mox pen. JI. H. XKyp6enko, I'. A. HukonoBoii. — Mocksa : UHO®PA-M, 2019. — 496 c.
— (Bpicmiee obpazoBanue: bakanaBpuar). - ISBN 978-5-16-010118-7. - TekcT : 31eKTpOHHBIH. -
URL.: https://znanium.com/catalog/product/989799 (mara obpamenus: 11.05.2021). — Peskum
JIOCTYTIA: MO TIOIHCKE.

0) lomotHuTe/ILHASI JTUTEPaTypa:

1. Marematuka B mpuMepax M 3amadax . yde06. mocobme / O.M. [errsapesa, JI.H.
XKypbenko, I'.A. Huxonona, H.B. Hukonosa, C.H. Hypuea. — Mocksa : UHOPA-M, 2019. —
372 c. — (Bwicmiee oOpaszoBanue: bakamaBpmar). - ISBN 978-5-16-011256-5. - Tekcr
anexktponnbii. - URL: https://znanium.com/catalog/product/989802 (maTa oOparieHus:
11.05.2021). — Peskum jocTyIa: 1o MOITHCKE.

2. ®uxrteHrosll, I'. M. OCHOBBI MAaTEMaTHYECKOTO aHajIK3a : yueOHUK : B 2 yactax / ['. M.
Ouxrtenronsll. — 11-e uzn., crep. — Caunkr-IlerepOypr : Jlans, [6.1.]. — Yacts 1 —2019. — 444
c. — ISBN 978-5-8114-0190-1. — Tekcr : anektpoHHslii // JIaHb : 3eKTPOHHO-OUOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/112051 (mara ob6pamenus: 11.05.2021). —
Pexwum noctyma: st aBTOpH3. OIB30BATENCH.

3. ®uxrtenroibil, ['. M. OCHOBBI MATEMAaTHYECKOTO aHAIN3a © yu4eOHUK : B 2 yacTsax / . M.
Ouxrtenronsll. — 10-e uzn., crep. — Cankr-IlerepOypr : Jlans, [6.1.]. — Yacts 2—2019. — 464
c. — ISBN 978-5-8114-0191-8. — Tekcr : anekTpoHHbI# // JaHb : 31eKTPOHHO-OMOIMOTeYHAS
cucrema. — URL: https://e.lanbook.com/book/115730  (mara oGpamenus: 11.05.2021). —
Pexum nocrtyma: ans aBTOpH3. MOJIb30BATENCH.

4. Illumages, B. C. 3agaunuk 1o BeICHIeH Marematuke . ydeOHoe mocooue / B. C.
[MunayeB. — 10-e u3a., crep. — MockBa | UHOPA-M, 2020. — 304 c. — (Bsicuee
obpazoBanme). - ISBN 978-5-16-010071-5. - Tekcr : omekrponnbii. - URL:
https://znanium.com/catalog/product/1042456  (mara o6pamenus: 11.05.2021). — Pexum

TOCTVUTTA® TTIO TINTITIMIACK A

B) MeTroauyeckue ykasaHus:

1. Makcumenko, . A. CoObrTus 1 BeposiTHOCTh. YacTh 2: MeTo. ykas. - MarHUTOTropekK:
'Oy BIIO «MI'TVY um. I'.11. HocoBay, 2010. — 25 c.

2. I'yruna E.M. JlabGopaTopHblif MpakTUKyM Mo cTatucTuke ¢ npuMmeHeHnem EXCEL:
Mertona. yka3. 11t 1abopaTOpHBIX pabOT MO MaTEMATHIECKOM cTaTUCTHKE.- Marautoropck: [OY
BITIO «MI'TY um. I'.1. HocoBay, 2009 — 40 c.

3. Capymkmaa H.®. KomoOumnaropuka. CoOwsitue u BeposTHOCTh. Yacte |
Kombunaropuka. Anrebpa coOwiTuii: MeToa. ykazaHus Mo JUCHUIUIMHE «MareMaTuka» s
cTyneHToB | kypca Bcex crienmanbHocTed. — MI'TY, 2007. — 17 c.

r) [Iporpammuoe odecnneuenne u MHTEepHeT-pecypcebl:

IIporpammHoe o0ecneuenune

Haumenosanue 110 Ne norosopa CpoOK eCTBUS TUIEH3UU
MS Windows 7

Professional(mms  [[-1227-18 ot 08.10.2018 11.10.2021
KJ1ACCOB)

7Zip cB0OOIHO pacrpocTpansemoe [10 OCCCPOUHO

MS Off'lce 2007 Ne 13501 17.09.2007 O6eccpouHo
Professional



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
https://znanium.com/catalog/product/1042456

Bpayzep CBOOOJTHO PaCIpPOCTPAHIEMOE

Mozilla Firefox (10 Oecepouno
bpaysep CBOOOZIHO pacnpoCTpaHsIeMoe 0eccpovHO
FAR Manager |cBoO0omHO pacmpocTpaHseMoe O6eccpouHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
HazBanue xypca CchliKka

HanmonansHas UHPOPMAIIMOHHO-
a”HanuTA4deckas cucrema — Poccutickuil maaexkc|URL: https://elibrary.ru/project risc.asp
Hay4qHoro rutupoBanus (PYTHIY)
[Touckosas cucrema Axkagemus Google (Google
Scholar)
Wudopmannonnas cuctema - EauHOE OKHO
JO0CTyTa K ”HPOPMAITMOHHBIM pecypcaM
Poccuiickass T'ocymapcTBeHHass OuOJIMOTEKA.

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

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

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

Karanoru

IIIEKTPOHHBIC pecypert OnommoTexn MITY um. http://magtu.ru:8085/marcweb2/Default.asp
I".". HocoBa

MexnyHaponHas HayKOMETpHUUIECKas

pedepaTtuBHas UM NOJHOTEKCTOBas Oas3a JaHHbIX [http://webofscience.com
Hay4HbIX u3aanuii «Web of science»
MexyHapoaHas pedepatuBHas u
MOJTHOTEKCTOBAs CIIpaBovyHas 0a3a JaHHBIX
MexaynapoaHas Oa3za MTOJTHOTEKCTOBBIX
)ypHasoB Springer Journals
MexnyHapoaHas pedeparuBHas 0a3a JaHHBIX
10 YMCTOM W PUKIIaAHOM MaTeMaTke ZOMATH
9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIUITIHHBI (MO1YJIs1)

http://scopus.com

http://link.springer.com/

http://zbmath.org/

MarepuanbHO-TEXHHUECKOE 00ecrieueHNe JUCIUTUINHBI BKITFOUAET:

MarepuanpHO-TEeXHUYECKOe 00ecTIedeHUe TUCIIUIUTMHBI BKITIOYACT:

VYueOHbIe ayIUTOPHH JUTS IPOBEICHUS 3aHATHH JIEKITHOHHOTO THTIA.

Jlocka, MylIbTUMEUIHBIN IPOEKTOP, SKPaH.

VYueOHBIE ayqUTOpUHM ISl TPOBEACHUS JaOOpPAaTOPHBIX 3aHATHH, TPYNIOBBIX U
WHIUBHyaJIbHBIX KOHCYJIbTAIMI, TEKYIIETO KOHTPOJIS U IPOMEKYTOUHON aTTeCTAIIUH.

[Tepconanbubie KoMIBIOTEPHI ¢ makeToM MS Office, Berxomom B IHTEpHET U ¢ T0CTYIIOM
B 2JICKTPOHHYIO HHPOPMAIIMOHHO-00Pa30BaTENbHYIO Cpely YHHBEPCHUTETA.

Komruieke TecTOBBIX 3amaHMi Ui TPOBEACHUS PYOEKHOTO M IPOMEKYTOYHOTO
KOHTPOJISI.

ITomerieHus 11 caMOCTOSATENbHON pabOThI 00yYarOIIUXCSL.

[Mepconanbhbie KOMITBIOTEPHI ¢ makeToM MS Office, Beixomom B IHTEpHET U ¢ 10CTYIIOM
B 2JIEKTPOHHYIO HHPOPMALIMOHHO-00Pa30BaTENbHYIO CPEy YHUBEPCHUTETA.

[Momemennss s XpaHeHUST W MPOQWIAKTUYIECKOTO OOCITYy)XKMBaHUS y4eOHOTO
000pyIOBaHUS.

HIkadsr 11 XpaHeHUsT y4e0HO-METOINIECKOH TOKYMEHTAIINH, YIeOHOTO 000pYIOBaHHS
¥ yueOHO-HATJISAHBIX TOCOOUH.

IMTPUJIOKEHUE 1

YueOHO-MeTOANYECKOE 00ecTieYeHre CAMOCTOSITeIbHOI padoThl 00y4yaromuxcst

ITo mucnunnuue «MaTeMaTHYECKUN aHAJIM3» IIPELYCMOTPEHA BHEAYAUTOPHAS CAMOCTOSTEIbHAS
pabota oO0ydJarolmIMXcsi, MPOBOJUMAs B BHJIE CAMOCTOSATEIBHOTO H3YyYCHHs JIUTEPATypbl U


https://elibrary.ru/project_risc.asp
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http://magtu.ru:8085/marcweb2/Default.asp
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http://link.springer.com/
http://zbmath.org/

MH(POPMALIMOHHBIX PECYPCOB, a TAK)KE€ B BUJE PEIIECHUS TUIIOBBIX 3aJad IPH BBIIOIHEHUU
KOHTPOJIbHOM pabOThI.

Ilpumepnaa konmpoavnasn paooma (KP):

«®HII»

3adanuel. Haiitu u moctpouth 00JacCTh ompeneiacHuss (QyHKIUU
z=In(4—x*—y?)—arcsin(2—y).

3aoanue 2. Haiinute YacTHbIE MPOM3BOAHBIE MEPBOTO MOPSAAKA (PYHKIUU:

7 =3xy° —sin(x* +y) + X*y

3adanue 3. Haiinure rpaueHT cKansapHoro mojis U = X° +Yy? —z° u ero Mogysib B TOUKe

M(Z-12).

3aoanue 4. Haiitn HauMeHnbliee u HauOoiplee 3HaueHHE (QYHKIHH

Z=X>—xy+2y*+2y+1
B obmactu D: x+y=-5 x=0; y=0.
3aoanue 5. [lana pyHkuusa z = In(\/; + 2y3). TpeOyercsi:

N 0z oz
1) HaiiTn yacTHbIE IPOU3BOAHBIE — U —

ox oy’
2) Haiitu monusiii quddepennuan dz ;

. 0%z 0%z
3) Tloka3ath, 4TO Ul JaHHOW (YHKIUH CIIPABEIINBO PABEHCTBO: = .
OXoy  oyox
o 0z 01
3aoanue 6. HaliTu yacTHbIe NMPOU3BOAHBIE — , — , €CIM MEPEMEHHbIE X,y M Z CBSA3aHbI

ox oy
paBencTBoM Bua €% +3x?siny —2xz° =0.

3aoanue 7. Jlana cnoxHas QyHKIus U= (3'[ +2x% — y)3 , X=1gt,y= Lt . Haiitu monnyto
Ccos

dz
HpOI/ISBO,Z[Hy'IO E .

3adanue 8. lana dyuxums z = X° —3x?y +3xy? +1. Tpebyercst:

1) Haiitu rpagueHT 3T0H QyHKIMH B Touke M (3; 1);
2) Haiitu npousBoanyto GyHKIHH B Touke M (3; 1) B HAIlPABJICHUHU, UAYIIEM OT 3TOM TOYKH
Kk Touke N (6; 5).

3aoanue 9. Haiitu s5xcTpeMyM GyHKINU ABYX EPEMEHHBIX Z = (X + 3)2 + (y - 2)2

3adanue 10. Jana byHKUES IBYX MEPEMEHHBIX Z = X° — Xy + 2y +3X+2y+1 u ypaBHEHHS

rpanui 3aMkHyToi oonactu D: x=0, y=0, X+ Yy =-5 nHa miockoctu XOY . TpebOyercs:



1) Haiitu HaubosIbIlIee ¥ HAUMEHBIIICE 3HaYeHHE QYHKIMU Z B o0actu D;

2) Cpenarp yeptex obmactu D B cucreMe KOOpAMHAT, yKa3aB B HEM TOYKH, B KOTOPBIX
(GyHKLUSA ©MeeT HauOoJblllee U HaUMEHbIIee 3HaYEeHUS.

«Teopml BCPOHTHOCTeﬁ. MarteMaTuuecKasi CTATHCTHKA»

1. B ypue 12 mapoB. Cpenu 3Tux mapoB 3 0enbix 1 9 yepHbIX. KakoBa BEpOsSTHOCTH TOTO, YTO
HayZJa4yy BBIHYTHIH [Iap OKa)KeTCst OenbiM?

2. B paguoctynuu tpu muxkpodoHa. s Kaxkaoro U3 nepBbIX ABYX MUKPO(GOHOB BEPOSTHOCTh
TOTO, YTO OH BKIIOUEH B NaHHBIA MoMmeHT, paBHa 0,45, a mns tperbero — 0,9. Haiitu
BEPOSITHOCTb TOT'0, YTO B JAHHBII MOMEHT BKJIFOUYEHBI 2 MUKPO(OHA.

3. B mponake nmerorcst Oenble 1 KOPUYHEBBIE 1A B COOTHOIICHUH 2:3, IpUYeM IPOHU3BOJCTBO
60% Genbix u 71% KOpUYHEBBIX UL JATHPYETCS THEM, IPEIIIECTBYIOUINM JHIO TIPOAAXKH, a
ocTajJbHbIE fllla JaTUpYIOTCs Oosee paHHMMM uuciamu. [lokymarens 3aka3bpIBaer siiua,
JaTUpyeMble OHEM, NPEALIESCTBYIOIIMM [HIO NPOJAXH, HE3aBUCUMO OT MX LBera. KakoBa
BEPOATHOCTb TOT'O, UTO EMY MPOJAAYT PELIETKY OEbIX SUL?

4. TenedonHas ceTh yupexjeHus obciayxuaer 200 aboHeHTOB. BeposTHOCTH TOro, 4to B
TE€YEHHE MUHYTBI BHYTPHU 3TOH CETU KTO-TO KOMY-TO I103BOHUT, paBHa 0,7. KakoBa BeposiTHOCTb
TOTO, YTO B T€YEHUE MHMHYTHI OyzaeT 5 3BoHKOB? KakoBa BEpOSTHOCTH TOTO, YTO B TEUCHHE
MUHYTHI Oyner He Oosee 5 3BoHKOB? HaiiTu HauBeposiTHEilIllIee 4nuciIOo 3BOHKOB B TEUEHUE
MUHYTBI.

5. 3amaH pan pacnpezenieHus ciaydaiiHoW BennuuHbl X. HailTh mareMarudeckoe OXUAAHUE,
JMCIIEPCHIO U Cpe/IHee KBaipaTuyeckoe oTKIoHeHHe. IlocTpouts GpyHKINIO pacipeneneHus.

X 4 6 10 12

P 0.3 0.2 0.2 0.3

6. i HempephIBHOM cilydaifHON BeTMUMHBI 337aHa (PYHKIUS paciipeleeHus F(X). Tpebyercs

HalTH IUIOTHOCTb PaCIpEeeIICHUs f(x), MaTEMaTUYECKOE OXHUAAHUE, NUCIIEPCHIO0, CPEIHEE
KBaJIpaTMUECKOE OTKJIOHEHHE. BBIUMCINTH BEpOSATHOCTH TOTO, YTO OTKJIOHEHUE CIy4yailHOU
BEJIMYMHBI OT €€ MaTeMaTHYeCKOro OXuaaHus OyneT He Oojiee CpeHero KBaJapaTH4YecKOro
otksoHeHus. [locTponTs rpadux GyHKIIHIA.

0 , <
F(X) =1 (1-cos2x) L 0<x<Z
2 2
1 ,
X>—
2

7. 3aKoH pacmpeleNeHus CUCTeMbl IUCKPETHBIX CIy4YailHbIX BETUYHH (X ,Y) 3a/aH TaOauIei.
Haiitu kosdduument xoppessiuuu r,, U BEPOATHOCTH MOMANAHUs CIYYaiHON BEIMYHMHBI
(X,Y) B o6macts D.

X

0 2 4 6
Y
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

4
D={0<x<4; 1<y<4}

JlaGoparopHas padora «MaTeMaTuyecKasi CTATHCTHKA»

CraTtucTuyeckas NpoBEePKaAa CTATUCTUYECCKUX I'NIIOTE3



Henb. Hayuntbcst BeIABUraTh M MPOBEPATH CTATUCTHYECKYIO TMIIOTE3Y O BUIE pacHpeleiaeHus
CIIy4ailHOM BEJINYMHBI.

3aganue.

1.ITo Buay rucTorpaMMbl 4acTOT BBIABHUHYTH THMIIOTE3Y O BHUJAE PACIpENEICHUs CIIy4ailiHON
BEJIMYMHBI.
2.IlpoBepuTh THUIOTE3Yy O HOPMAIbHOM pAaCHpeleseHUH CIy4alHOM BEIMYMHBI C

UCTIOJIb30BaHUEM
a) mokazarenei A u E;
0) kputepus  y° ( xu-kBajpar), kpurepuii [lupcona.

3. HOCTpOI/ITL IMMOJIMT'OH Y4CTOT U TCOPCTUUCCKYIO KPHUBYIO HA IMOJIMT'OHC 9aCTOT, 3allUCATh
€C AHAJIUTUYICCKOC BBIPAKCHUC.

4.Cnenarh BBIBOI.

IMPHJIOKEHUE 2

OueHoYHBIE CPeICTBA /1Jsl POBeIEHUs] IPOMEKYTOUHOI aTTecTaluu

a) H.]'Ial-llflpyeMl)Ie pPe3yJabTaThbl oﬁyqenml U OICHOYHBIC CPEeACTBA AJIA IIPOBCACHUSA
l'lpOMe)KyTO‘IHOﬁ aTreCcranmum:

K Wuaukarop
on
JOCTHKECHUS OneHouHsble cpencTBa
HMHJUKaTOpa
KOMIIETCHIIUU

OIIK-1 - CriocobeH pemiate 3a7auu Npo(ecCHOHANBHOM AesITeTbHOCTH, IPUMEHSISI METO/IbI
MO/JIJIMPOBAHUS, MATEMAaTHUYECKOTO aHAIN3a, ECTECTBEHHOHAYYHbIE U OOILENH)KEHEPHBIE
3HAHUS

OIlK-1.1 Hcnons3yer Teopernyeckue BONPOCHI IJIA 32a4€TAa U IK3AMEHOB

C€CTCCTBCHHOHAYYHBIC

3AKOHBI ¥ [IPHHIHITI Kypc¢ 3UMHSS ceccusl (3a4er)

[IpH peIICHAN 1. O6nacts OIpe/IENeHNs ®HII. IIpenenn,

NMPaKTUICCKUX 3a1a4 HenpepbIBHOCT. CBoiicTBa (DyHKIMI, HEMPEPHIBHBIX
B OTpaHUYEHHOW 3aMKHYTOH 00JacTH.

2. YacTHble TPOM3BOJHBIE MEPBOTO TMOPSJIKA, UX
Te€OMETPHUYECKOE UCTOIKOBAHUE.

3. YacTHble MPOU3BOJHBIE BBHICIIUX MTOPSIKOB.

4. JlubdepenuupyemMoctb W MOJHBIA AuddepeHian
¢ynkunu.  VHBapuaHTHOCTH  ()OPMBI  TTOJIHOTO
nuddepennuana.

5. Ilpumenenue IIOJIHOTO muddepeHimana K
MPUOJIMKEHHBIM ~ BhIUUCIHCHUsIM.  J{uddeperimans
BBICHIMX TOPSIIKOB.

6. IIpousBogHas CJI0KHOM byHKIHH. [Tonnas
IIPOU3BO/IHAS.

7. JInddepennmpoBanue HesIBHON (HYHKIIHH.




Kon
HHOUKAaTOpa

Nunuxarop
JOCTYDKEHUS
KOMIIETEHITNH

OneHouHble CpeCTBa

8. KacarenbHasi mII0CKOCTh U HOPMaJIb K TOBEPXHOCTH.

9. DKCTpemMyM byHKIIUN JBYX MIEPEMEHHBIX.
HeoOxoaumoe 1 10CTaTOYHOE YCIOBUE SKCTPEMYMA.

10. HaunbGonpiiee u HauMeHbllee 3HaueHUs (YHKIUH B
3aMKHYTOU 0OJIACTH.

11. JluckpetHas ciydaiiHas BeJIMYMHA M CHOCOOBI €&
3ananus. yHKIMS paclpeneseHus.

12. MaremaTH4eckoe OKUJaHUE JUCKPETHOH CllydailHOH
BEJIMYMHBI U €T0 CBOMCTBA.

13. Jlucniepcus OTUCKPETHOM CIly4ailHOM BEJIMYMHBI U €€
cBoiicTBa. CpeqHee KBaipaTHYECKOE OTKIIOHEHHE.

14. HenpepbiBHass ciydaiiHass BenuuuHa. (CBOMCTBa
(GYHKIIMHM pacipeeeHUs.

15. II1OTHOCTh BEPOATHOCTU HENPEPHIBHOM CIIy4ailHOU
BEJIMYMHBI U €€ CBOMCTBA.

16. Hucnosble XapaKTEePUCTUKH HEIPEPbIBHBIX
CIIyYaHBIX BEIUYMH.

17. PaBHOMepHBI u MMOKa3aTeJIbHBIN 3aKOHBI
pacrpeeneHrs HePEPhIBHBIX CITyYailHbIX BEJTUYMH.

18. HopManbHBII 3aKOH paclpeieeHus U ero CBOMCTBA

OIIK-1.2

Pemraer CTaHJAApTHBIC

npodeccuoHanbHbIe
3a7a4n
MMPUMCHCHUEM
0O0IIeNHKEHEPHBIX
3HaAHUU

C

Ilpumepnvie npakmuyeckue 3a0anusa 013 IKIAMEHO8 U
3auema:
1. Haiitn nnomane ¢urypsl, OrpaHuueHHON

2
auHusMu: X =4, y° =4x.

2. Haiitu 1 mocTpouTh 00J1acTh OrpeiesieHus] PyHKIUU

U=49-x*—y* +(x=y)*

3. Haiftu monsbeiii  quddepenuman  QyHKIUH:

z=x3Iny —sin2xy.

4. HaifTu dacTHbIE IPOU3BOAHBIE IEPBOTO MOPSIKA

dynxuun: Z =5x%y? +In(x + 4y).

5. Harucatp ypaBHEHUE KacaTeIbHOU IJIOCKOCTH U

HOPMAJTH K [IOBEPXHOCTH Z=+/X>+Yy> B Touke (3, 4,
5).

6.[Ipu  mocraBke ¢ 3aBoga Ha ©Oazy 1000
PagvONPUEMHUKOB, y 55 BBIIUINA U3 CTPOs JlaMnbl. Halitu
BEPOSITHOCTh TOT'O, YTO B3STHII HayJauy NPUEMHUK OyaeT
VICIIDAaBHBIM.




Kon
HHOUKAaTOpa

WNHupukarop
JOCTHKECHHUS
KOMIIETCHIINH

OneHouHble CpeCTBa

7. I[IpuHrMaeM BEpOATHOCTH POXKIACHUS MAaJTbUUKa U
JIEBOYKH paBHBIMU. HaliTH BEpOSTHOCTH TOTO, YTO CPEIU
10 HOBOPOXKIEHHBIX 6 OKaXKYTCSl MaJIbUYUKAMU.

8. Jlan 3aKoH pacrpeaesieHus TUCKPETHON CilydaitHOM
BEJIMYUHBI:

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

p: 101]02(03|02]0.2

BBIYUCIIUTDL €€ MAaTCMATUUCCKOC OKNJaHUEC, NUCIICPCUIO U
CpeaHEC KBAApPaTUYCCKOC OTKIIOHCHHUC.

9. Jlana (yHKIUS pacrpeie]ICHIS HETPEPBIBHOM
CIIy4ailHOM BETMYUHBI X

0 npu x<0
0,25x3(x+3) npu O<=x<=1

F(X): 1 npu x>1

Haiitu motHOCTH pacnpenenenus f(X), moctpouts ee
rpaduk, BEpOSITHOCTh MOMNAJaHusl B 33/1aHHbII HHTEpBaJl

[0,5: 2], Mx, Dx, ©Zx.

OIIK-1.3

[TpumeHnsieT MeTO 1B
MOJIETIMPOBAaHUS U
MaTeMaTU4eCKOIo
aHayIM3a JUIst
pelieHus 3aaad
TEOPETUYECKOI0 U
MPUKJIAJHOTO
Xapakrepa

Ilpumepnvie npuknaonsle 3a0a4u U 3a0aHUA

3agaua 1. [lepumeTp 3eMeNbHOIO y4acTKa TPEYroJIbHOM
dopmbl paBeH 2 P . JIBe ero CTOpPOHBI paBHBI
COOTBETCTBEHHO X M Y . BBIpa3uth miomiaap yyacTka Kak
¢yukuuto X u Yy . Hailtu um wu300pazute o061acTh
omnpenencHus GyHkmu S =S(X,Y)

.3agaya 2. /[ HacelaHus MeCKa U3rOTOBJIEH pe3epByap
B popMe KoHYca BbICOTOM H = 3 M, paamycom oCHOBaHUS
1 M. Kak u3meHuTCs 00BEM pe3epByapa, €CiIu BBICOTY
yBennuuTh Ha 0,3 M, a paguyc OCHOBAaHHs YMEHBIINTh Ha
0,1 m?

3ananue 3. B 1memsixX panvoOHAIBHOTO HCMOJIb30BAHMS
MaTepuaJioB TMPU H3TOTOBJICHUH pe3epByapa Oaiky
JUTMHOM a TpeOyeTCst pa3/ieuTh Ha TPU YaCTH TaK, YTOOBI
00BeM MPSMOYTOJIHHOTO pe3epByapa, MOCTPOSHHOTO Ha
ITHX YacTAX KaK Ha CTOPOHAX, ObLT HAHOOIBIIUM.




K Nunuxarop
on
JOCTYDKEHUS OneHouHbI€ CpeACTBA
HWHJMKATopa
KOMIIETEHITNH

3ananue 4. 113 npsaMoyroyiibHOTO JUCTA KECTU IUPUHOU
a U3rOTOBUTH JKeJI00 MpU3MaTUYECKO POPMBI Tak,
YTOOBI €ro MOMEePeUHOe CEYCHHE UMEI0 HauOOIbIIYIO
TIOUIA/1b.

6) HOpﬂ)IOK NMpoBEACHUA l'lpOMe)KyTO‘lHOﬁ aTTeCTalluM, IOKa3aTe¢/JIn U KPUTECPUH
OIlCHUBAHUA:

[IpomexxyTouHass arrectauuss 1O JAUCUHUIUIMHE «MaTreMaTHUYeCKUd AaHaJIW3»  BKJIIOYAET
TEOPETUYECKHE BOIIPOCHI, MO3BOJISIFOIINE OIICHUTh YPOBEHb YCBOSHUS 00yUYaIOLTUMUCS 3HAHUH, U
MPAKTUYECKHE 3aJaHMs, BBIBISIIONIME CTENEeHb CHOPMUPOBAHHOCTH YMEHUW U BIaJICHUH,
poBoUTCS B popMme 3adera (3 cemecTp)

Ilokazamenu u Kpumepuu ouenueanun zauema.:

- JUIs cAa4M 3a4eTa oOydaroluiics mokaspiBaeT chopmupoBaHHocTs komnerenuuu OITK-1 o
paszgenam 1-ro cemectpa, T.€. IOKa3bIBA€T COOTBETCTBYIOLME 3HAHUSA (110 KpaliHeH Mepe, Ha
YPOBHE BOCIIPOU3BEICHHS U OOBSICHEHUS] MH()OPMAIK) U UHTEJJIEKTYalIbHbIE HABBIKU PELICHUS
IpeUIOKEHHBIX B Tabmuie 1.7a) 3a1a4;

- 3a4eT He CIaH, €ClIU pe3yJabTaT 00y4eHHs] HE JOCTUTHYT, 0OY4arOIUNCA HE MOXET MO0Ka3aTh
3HaHMS HAa YpPOBHE BOCIPOM3BEACHHS M OOBbsACHEHUS WHPOpMAIMU, HE MOXET I[0Ka3aTh
MHTEJJIEKTyadIbHbIe HABBIKU PELISHUS MPOCTHIX 33/1a4.



