





JIner akryaauszanuu padoueil mporpaMmbl

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

IIporokomor 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roy Ha 3acefaHuu kapeapsl [IpukinagHol MaTreMaTuku U UHOOPMATHKH

IIporokomor 20 1. Ne

3aB. kadempoii I0.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojy Ha 3acenanuu kadeapsl [IpukinaaHoil MaTeMaTUKU U UHOOPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii 10.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqanuu kadeapesl [IpuKIaaHON MaTeMaTHKU U HHOOPMATHKH

IIporokomor 20 1. Ne

3aB. kadenpoit I0.A. U3Bekos




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 TEXHOJOTHSIMH IPOIECCOB IMONyYCHHUS METAJUIOB M CIUIABOB,
METAIMYECKUX  U3eNuil  TpeOyeMoro KauecTBa, U OCHOBAHHBIX Ha INPUMEHEHHH
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 U3yUCHUS TUCIUILINH/ PAKTUK:

Maremaruka

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

Tennodusuka

AHanus yucioBoi HHPopMauu

Mertposnorusi, cTaniapTu3anus u cepTUPUKaLL

[InanupoBaHue 3KCIEpUMEHTA

3 Komnerenuun ody4armierocs, popMupyemMbie B pe3yibTaTe 0CBOEHUSI

AUCHUILUTUHBI (MOYJIs1) ¥ IIJIAHUPYEMBbIE Pe3yJabTaThl 00yUeHH s

B pesymbrate OCBOGHUS JUCHMIUIMHBI (MOIyis) «MaTeMaTH4ecKuid —aHalu3
oOyyJaronuiics 10mHKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMU:

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 3aKOHBI M IPUHLMIBI NIPH PEIICHUN
MIPaKTUYECKHX 3aJa4

OIIK-1.2 Pemaer cranmaptHele mpodeccuoHaNbHBIE 3aJaud ¢ [PUMEHEHHUEM
O0IIEMH)KEHEPHBIX 3HAHUI

OIIK-1.3 [IpuMeHsseT MeToAbl MOJEIUPOBAHMS M MAaTEMaTHYECKOro aHaiau3a I
pelIeHus 3a/1a4 TEOPETUUECKOI0 M MPUKIIATHOTO 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

AynutopHas ¥
g E
o | KOHTaKTHas pabora & 3 dopma TeKyIIEero
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= o u, KOHTPOJIS
Pasnen/ Tema 3 (B axaj. uacax) g2 A . p Kon
S 3 ©|caMoCTOSTENbHOM | ycrieBaeMOCTH U
JUCLIATUINHBI 5 [ . | komnereHuun
@) 2 £ padoThI MIPOMEKYTOUHOM
Tex. nab. | mpakr. 9 aTTeCTalun
3aH. 3aH. |Q &
1. JuddepenuuansHoe
WCUHCIICHHE GbyHKIMN
HECKOJIbKHX ITePEMEHHBIX
CaMOCTOSITEIIBHOE
n3ydeHue
11 Onpenenenue ﬂmgan .
OCHOBHBIX TIOHATHHN. Hanﬁ caﬁle' OINK-1.1
IIpenen u HempeppIBHOCTH .
®HIT. OCHOBHBIE CBONCTEA 2 2 8 KOHCIIEKTa nposepka koHcnekTa| OIIK-1.2,
C «CgoticTBa OIlK-1.3
(yHKUMH, HEMpPEepHIBHBIX B by
3aMKHYTOI1 00JacTH. YHICHHH,
HETIPEePHIBHBIX B
3aMKHYTOHN
obnacTu
1.2 YactHble NPOU3BOAHBIE
u MPOU3BOIHAS o
HarpaBJICHUIO. - KOHCYJIBTHPOBAHKE |y g ¢
KacarenpHasg IUIOCKOCTh U 2 2 R AKP,| mo pemenuro /13, OIK 1'2'
HOpMajlb K IOBEpXHOCTH.| 3 NA3 «®HII» |- npoBepka pemenus OIK 1' 3’
T'eomerpuueckuit CMBICTT AKP '
mudepenimana. IIpusnak
i hepeHIHPYEMOCTH.
1.3 IlpousBoaHas CIOKHOM
GbyHKIHN. YacTHble
I - KOHCYJIbTUPOBAaHUE 11
POU3BOIHBIE u OIIK-1.1,
Bomosnaenne AKP,| o pemenuio NJ13, :
muddepeHnansl  BBICIIHX 2 2 6 OIIK-1.2,
N3 «@HII» |- npoBepka pemeHus
MOPSIIKOB. AKP OIlK-1.3
JduddepenuupoBanne
HESIBHO 3a/IaHHBIX
1.4 DOxctpemyMm QyHKUuit
- KOHCYJIbTUPOBAHUE
HECKOJIbKUX TEPEMEHHBIX. 4 P OIIK-1.1,
BeinosnHenue AKP,| no pemenuro /13,
Haub6oinbimee u 2 2 6 OIIK-1.2,
N3 «®HII» |- mpoBepka pemienuns :
HauMEHbIIEE 3HAUEHHE OIIK-1.3
OHTT AKP
Uroro no pazaeny 8 8 26
2. IIpumenenue
MaTeMaTHYEeCKOro  aHajiW3a B

TCOpHHU BepOfITHOCTei/II u
MaTeMaTHYECKOW CTaTHCTHKE




2.1 CrnydaiiHble BEJTMYHHEL.

Huckpernsie u
. - KOHCYJIbTUPOBaHHE
HENpepbIBHBIE  CIydYaifHbIe
- IIOJITOTOBKA K o pewennto NJ13
BCIMTHHEL. Pan MIPaKTHYECKOM «Teopus
pactipeneneHus, (yHKIUS p y pui OIlK-1.1,
3aHSTHIO, BEPOSTHOCTEI
pacnpeneneHus u 2 2 10 OIIK-1.2,
- BBITIOJTHEHUE - MpOBEpKa
IUIOTHOCTB. OIIK-1.3
N3 «Teopus | sbmonnenus U/13
MaremaTtnueckoe o
BEpOSITHOCTEH «Teopus
OKHJaHHe U .
BEPOSTHOCTEI
JCIepCUs, HadallbHbIE U
[IEHTPaJIbHBIE MOMEHTBI.
Hoxrotoskak |- KOHCYJIbTHPOBAHUE
2.2 U3BecTHBIC o pemernto NJ13
PAKTHIECKOMY
pacnpenencHus U HX «Teopus OIIK-1.1,
3aHATHIO, .
YHUCIIOBBIC XapaKTEPUCTUKH. 2 2 10 BEPOSTHOCTEI» OIlK-1.2,
- BBITIOJTHEHUE
HopmansHoe - npoBepka U3 OIlK-1.3
N3 «Teopust
pacmpezeneHue. N «Teopus
BEPOSITHOCTE» .
BEPOSITHOCTEI
- MOJITOTOBKA K
2.3 3axkoHbl  OOIBIIMX ipaxTiaeckony | KOHCYIBTHPOBAHE
gucen. HepaBeHcTBo p SAHSTHIO Y | no pemrenmro U/13 , OIIK-1.1,
Teopema YeObIuéna. 2 2 10 ’ - 3ammra /13 OIIK-1.2,
IlenTpanpHas mpeneabHast - BBITIOJTHCHHC «Teopus OIIK-1.3
P pen N3 «Teopus puA '
Teopema. N BEPOSITHOCTEI
BEPOSITHOCTE»
- MOJITOTOBKA K
24 MHoroMepHbIe KOHCYJIbTHPOBaHHE
N MPAKTHIECKOMY
CITyqaiiHbIe BEJINYUHEL. SAHSTHIO o pemrennto U3 , OIIK-1.1,
OyHKIMM pacnupeeseHus, 2 2 3 i 3ammura NJ13 OIIK-1.2,
. - BBITIOJTHEHUE
CBOIICTBA. UwncnoBrie «Teopus OIlK-1.3
N3 «Teopus .
XapaKTePUCTHKH. . BEPOSITHOCTEI
BEPOSITHOCTEI»
- MOJITOTOBKA K
-KOHCYJIbTHPOBaHHE
PAKTHIECKOMY
SAHSTHIO 10 PEIICHUIO
25 DnemeHTHl — TeopHH BLIHOJIH@I—;I/IS Aa00paTopHLIX OIK-11,
KIO SISALUH b 2 2 12 11a00paTOPHBIX pacor, OIK-1.2,
pp ’ paTop -IpoBepKa OIIK-1.3
pabot mo
" 71a60paTOPHBIX
MaTeMaTH4YeCKOil
pabot
CTaTHCTHKE
HWroro no pazaeny 10 10 45
HWroro 3a cemectp 18 18 71 3auéT
Hroro no aucnumninuze 18 18 71 3a4er




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. Tpagunuonusie obOpa3oBaTelbHble TexHoJoruu. OpraHuzaius 00pa30BaTEIHLHOIO
mpouecca, IpeanojaraeT MNpsSMYK TPaHCISALMIO 3HAHUW OT IpenojaBaTeliss K CTYAEHTY
(MIpEeuMyIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-MILTIOCTPATUBHBIX METOJIOB OOy4YeHUS).
YyeOHast NeATETBbHOCTh CTYJEHTa HOCUT B TaKMX YCJIOBHUSAX, KAaK MPaBHIO, PETPOIYKTUBHBIN
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. OOpa3zoBaTENbHBIN MpolecC MOCTPOEH B
COOTBETCTBUU C QJITOPUTMOM IIO3TAIHOTO PELUEHUS MPOOJEMHOM 3aJaydl WM BbIIOJHEHUS
yueOHoro 3ananus. [IpoekT npeanonaaraeT COBMECTHYIO Y4eOHO-TI03HABATEIbHYIO JIEATEIbHOCTh
IPYNIbl CTYJIEHTOB, HAIIPABJICHHYIO HA BbIPA0OTKY KOHIEMIMM, YCTAHOBJIEHHUE LI€JeH U 3a1ad,
(bOpMYITUPOBKY O0XXKHJIa€MBIX PE3yJIbTAaTOB, ONpPEICICHUE MPHUHIMIIOB W METOJUK PEIICHUS
IIOCTaBJIEHHBIX 3ajay, I[UIAHUPOBaHHWE XoAa pabOThl, MOUCK JOCTYNHBIX MU ONTUMAJIbHBIX
pECypCcoB, MO3TAMHYIO peaju3aluio IJIaHa paboThl, MPE3EHTALMIO PE3yJbTaTOB PaOOTHI, HX
ocMbIciieHHe U pediiekcuto. [IpumensieTcss B OCHOBHOM IS IIEPEX0/1a KOMIIETEHIIMU 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,
npeaMera U oOBeKTa HCCieloBaHMA, Lened W 3ajgad, METOAO0B, MCTOYHUKOB, BBIJIBHIKEHUE
TUTIOTE3bI, 0000IIEHNE Pe3yIbTaTOB, BBHIBOJIBI, 0003HAUYECHHE HOBBIX MpoOsem). PesympraTom
ABJIsieTCs yueOHast KapTa [0 MOIYJI0 Hateil 00pa3oBaTeIbHON MPOrpaMMBl.

TBOpYECKHIT MPOEKT, MNPEANOJaramiiii B OTJIWYHAE OT MPEIbIAYIIEr0, KOHEYHBIN
IPOAYKT B CIEAYIOUIMX BapHaHTaX — ra3era K UCTOPUYECKH 3HAYUMOMY «MaTeMaTUYECKOMY»
coObITHIO (Ipa3aHUK uucna «[Iu» u T.1I.); «MaTemMaTudeckas» OTKpbITKa (CBOEro poja yueOHas
KapTa, TOJIbKO He(hopMalibHO, KpaCOYHO OpOpMIIEHHAS; BUACOPOIHK «S Haydy Bac pemarsb ...» U
T.IL

NudopmaninoHHblii  MpoeKT — y4yeOHO-TIO3HABATENIbHAs JESITENBHOCTb C  SIPKO
BBIpa)KEHHON 3BPHCTUYECKOI HAPaBIEHHOCTHIO (IIOUCK, OTOOP U cHCTeMaTU3alus HHPOpMaLuU
0 KakoM-TO 00BEKTe, 03HAKOMJIEHHE YYAaCTHUKOB IPOEKTa C 3TOW MH(OpMalMel, ee aHalIu3 U
0000111eH1E 1, HAKOHEL], IPE3eHTAlUs 110 IPAKTUYECKOMY NMPUIIOKEHHIO).

4. UndopmaninoHHO-KOMMYHHKAIIMOHHBIE 00pa3oBaTelIbHbIE TEXHOIOTUU. OpraHu3anus
00pa30BaTeNFHOrO Mpolecca ¢ MPUMEHEHHEM CIEeHUAIN3UPOBAHHBIX IMPOrPAMMHBIX Cpell U
TEXHUYECKUX CpPEACTB paboTel ¢ wHopmManue (MHPOPMAIMOHHYIO Cpeay YHUBEpPCUTETA
MOOAYC MOODLE).

6 YueOHO-MeTOqUUECKOE 00eciedeH e CAMOCTOSITeJIbHOW PadoThl 00yYaIIMXCSl
[Ipencrasneno B npuiioxeHuu 1.

7 OuneHoYHbIe cpeICcTBA A5 POBeAeHUsI IPOMEKYTOYHOH aTTecTaluu
IIpencraBneHbl B IPHIIOKEHUH 2.

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



NH®PA-M, 2019. — 479 c. — (Bsicmiee o6pazoBanue). — Www.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-010072-2. - Teker : 3JICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/990716 (nara oopamenus: 11.05.2021). — Pesxum goctyna:
10 TTO/IITUCKE.

2. Maremaruka : yueonoe nocodue / 0. M. Hanunos, JI. H. XKyp6enko, I'. A. Hukonosa
[1 np.] ; mox pen. JI. H. XKXyp6enko, I'. A. Hukonopoii. — Mocksa : UTH®PA-M, 2019. — 496 c.
— (Bsicmiee oOpazoBanue: bakanaspuar). - ISBN 978-5-16-010118-7. - Tekcr : 3neKTpOHHBIH. -
URL: https://znanium.com/catalog/product/989799 (mara o6pamenus: 11.05.2021). — Pexum
JIOCTYTIA: IO TOIHCKE.

0) JJlomotHUTEILHASI JTUTEPATYpa:

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 oOpasoBanme: bakamaBpuar). - ISBN 978-5-16-011256-5. - Tekcr
anektponHbii. - URL: https://znanium.com/catalog/product/989802 (mara oGparieHus:
11.05.2021). — Peskum jocTyIa: 1o MOIIHCKE.

2. ®uxrtenroubil, I'. M. OCHOBBI MaTEMaTHYECKOTO aHaIH3a : yueOHHUK : B 2 yactsax / ['. M.
O®uxrtenronsll. — 11-e uzn., crep. — Cankr-IletepOypr : Jlans, [6. r.]. — Yacte 1 — 2019. —
444 c. — ISBN 978-5-8114-0190-1. — Tekcr : onekrponnsii // Jlanp
aJIeKTpoHHO-OMOmoreunas cucrema. — URL: https://e.lanbook.com/book/112051 (mara
obpamenus: 11.05.2021). — Pesxum goctymna: JJist aBTOPU3. [OJIb30BATEICH.

3. ®uxtenrousil, I'. M. OCHOBBI MATEMATHYECKOTO aHAIN3a ;| yueOHUK : B 2 yacTsx / . M.
®uxrtenronsll. — 10-e uzn., crep. — Cankr-IlerepOypr : Jlans, [6. 1.]. — Yacts 2 — 2019. —
464 c¢. — ISBN 978-5-8114-0191-8. — Tekcr : onekrponnsiii // Jlaub
3JIEKTPOHHO-OMOMmoreuynass cucrema. — URL: https://e.lanbook.com/book/115730 (mara
obnamenus: 11.05.2021). — Pexwm noctvia: s aRTODU3. TTOJTR30RATENEN.

B) MeToauyeckue ykasaHus:

1. Makcumenko, M.A. CoObITuS U BeposSTHOCTb. YacTh 2: MeTtoa. ykas. - MarHUTOropek:
'Oy BIIO «MI'TY um. I".11. Hocosay, 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 odecnneuenne u UHTEepHeT-pecypcebl:

IIporpammHoe o0ecneyenne

Haumenosanue I1O Ne norosopa CpoOK eCTBUS TUIEH3UN
7Zip ¢B000HO pacnupocTpansgeMmoe 110 0ecCcpoyHO
MS Office 2007 1, 135 o1 17.09.2007 GeccpotHo

Professional
Bbpayzep Mozilla

Firefox cB00OAHO pacnpocTpansemoe [10 6eccpoyHO
Bpaysep Yandex |cBoGoxaHO pacnpoctpansemoe I10 OCCCPOUHO
FAR Manager cB000THO pacrpoctpansemoe [10 0eCCpOYHO

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




Harmmonanbuasa
HH(POPMAIIMOHHO-aHATUTHYECKAsT URL.: https://elibrary.ru/project_risc.asp
cucteMa —  PoccUUMCKUMM  MHJIEKC
ITouckoBas cuctema Axamemust Google
(Google Scholar)
Wudopmannonnas cucrema - Eamnoe
OKHO JIOCTyna K HHGOOPMAIIMOHHBIM
Poccuiickas I'ocynapcrBennas
oubanoreka. Karaigoru
DNEKTPOHHBIE PECYpPChl  OMOJIMOTEKH
MI'TY um. I'.1. HocoBa
MexnyHapoaHas 0a3a MOJTHOTEKCTOBBIX
»KypHanoB Springer Journals

9 MaTepuaJbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIsl)

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

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

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

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

http://link.springer.com/

MartepuaibHO-TeXHUYECKOE 00ecreueHre TUCIUTUTHHBI BKITIOYAET:

MarepuanbHO-TEXHUYECKOE 00ECIICUCHUE TUCIUTIITUHBI BKIIIOYACT:

Y4eOHble ayTUTOPUH U1 TPOBEACHUS 3aHATUI TIEKIIMOHHOTO THIIA.

Jlocka, MylIbTUMEUIHBIN IPOEKTOP, SKPaH.

Y4eOHble ayIuTOpUU [Js TPOBEACHHUS JTaOOpaTOPHBIX 3aHATUM, TPYNIOBBIX U
WHBUIYAIbHBIX KOHCYJIbTAIHMA, TEKYIIIETO KOHTPOJISI U IPOMEKYTOYHOMN aTTECTAIIHH.

[TepconanbHbie KoMITbIOTEPHI ¢ TakeTom MS Office, Beixogom B IHTEpHET 1 ¢ 10CTyIIOM
B JIEKTPOHHYIO HH(GOPMAIIMOHHO-00pa30BaTENbHYIO CPE/ly YHUBEPCUTETA.

KomMmruiekc TecToBBIX 3alaHui [JIs MPOBENEHUsT PYyOeKHOro U MPOMEKYTOYHOIO
KOHTPOJIA.

[TomemeHust 17151 CaMOCTOSTENBHON PaOOTHI 00 yYAIOIITHXCA.

[epconanbHbie KOMIBbIOTEPHI ¢ TakeToM MS Office, Beixogom B IHTEpHET 1 ¢ JOCTYIIOM
B 3JIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTeNbHYIO CPEely YHUBEPCUTETA.

[Tomemenuss I XpaHeHUs ©W  TPOQUIAKTHYECKOTO OOCIY)KHBAaHHS y4eOHOTO
000pyIOBaHUS.

[Hxadb! 17151 XpaHeHUus yaeOHO-METOIMYECKON JOKYMEHTAINH, Y4€OHOTo 000py10BaHUS
" vueOHO-HATTIS THRIX TTOCOOMIT



ITPHJIOKEHUE 1

YueOHO-MeTOANYECKOEe O0ecTieYeHre CAMOCTOSITeIbHOI padoThl 00y4aromuxcs

[To nucuumnnune «MaTemMaTHUeCKUN aHaIU3» MPeayCMOTpEeHa BHEAYAUTOPHAS. CAMOCTOATEIbHAsS
pabota oOydaroImMXcsi, MPOBOAMMAs B BHUJE CAMOCTOSITEIILHOTO M3y4YEHUS JUTEpaTypbl U
MH(OPMALIMOHHBIX PECYpCOB, a TaK)Ke€ B BHUJAE PEUICHHs] THUIIOBBIX 3a/lad IPU BBITOJIHEHUU
KOHTPOJIbHBIX paboT.

Ilpumepnvie konmponvhusie padomot (AKP):

AKP «®HID»
3adanuel. Haiitu u moctpouTh 001acTh ompeaeneHus (QyHKIIUH
z=In(4—x* —y?)—arcsin(2 - y).

3aoanue 2. Haiinute 4acTHbIe NMPOU3BOAHBIC MEPBOTO MOpsAKa (DYHKIHH:

7 =3xy* —sin(x® +y) + X+y

3adanue 3. Haiinure rpaiieHT CKalsSpHOro Hojist U = X* + y° —Z° 1 ero MOAylb B TOUKeE
M(ZL-12).

3aodanue 4. Haiitn HauMmeHblliee W HamOoJblee 3HaUYeHUE (YHKIUU
Z=X"—Xy+2y*+2y+1

B obmactu D: x+y=-5 x=0; y=0.
N3 «®HID»
3agaua 1. /lana pynkuus z = In(\/; + 2y3). Tpebyercs:

o 0z 0z
1) HaiiT yacTHBIC IPOU3BOIHBIE — H — ;
ox oy

2) Haiiti monublit quddepernman dz ;

. 0%z 0%z
3) Tloka3ath, 4TO JUIs JaHHOW (YHKIIMH CIPABEAINBO PABEHCTBO: = .
OX0y  0yoX
" 0z 01
3apaua 2. HaiiTu 4yacTHble TPOU3BOJHBIC a—, a—, €CJIN IIepeMEHHBbIE X,y U Z CBI3aHbI
X y

paBencTBoM Buma ¥ % +3x%siny —2xz% = 0.

3agauya 3. Jlana cinoxHas ¢(yHKOUS U= (3t +2x2 — y)g, X=tgt, y= Lt Haiitu monnyro
COS

dz
IIPONU3BOIHYIO E



3anaua 4. [Jana dynxmums z = x° —3x%y +3xy? +1. Tpebyercs:

1) Haiitu rpagueHT 3TOM (GYHKIUU B TOuke M (3; 1);
2) Haiitu npousBoanyo GyHKIHUU B Touke M (3; l) B HAaIIPABJICHUH, UAYIIIEM OT STOW TOYKH
K Touke N (6; 5).

3anaua S. Haiiti skcTpeMyM QyHKIMH ABYX NMEPEMEHHBIX Z = (X + 3)2 + (y — 2)2

3agauya 6. [Jana QYHKUMS ABYX MEPEMEHHBIX Z=X> —Xy+2y2 +3X+2y+1 u ypaBHeHHs

rpaHuIl 3aMkHyTOM obnactu D: x =0, y =0, X+ y = -5 na muockoctu XOY . Tpebyercsi:

1) Haiitu HaubosbIliee ¥ HAaMMEHbIIIEe 3HaueHue GyHKIUH Z B 001actu D;

2) Cpenartp yeprex obmactu D B cucTeMe KOOpIWHAT, yKa3aB B HEM TOYKH, B KOTOPBIX
(GyHKLIMA UMeeT HauOoJblllee U HaUMEHbLIEe 3HaYEeHUs.

AKP «Teopusi BeposiTHOCTel. MaTeMaTHyecKasi CTATHCTHKA»

1

2.

o

B ypue 12 mapos. Cpeau stux mapos 3 6enbix 1 9 yepHbix. KakoBa BepoOSTHOCTh TOT0, YTO
HayJlauy BBIHYTBIH IIap OKa)keTcs OesibiM?

B pagmoctynuu tpu mukpodona. s Kaxkaoro U3 NepBhIX IBYX MHKPO(QOHOB BEPOSTHOCTH
TOTO, YTO OH BKJIIOYEH B JaHHBIA MoMeHT, paBHa 0,45, a mmsa tperbero — 0,9. Haiitu
BEPOSITHOCTH TOT'0, YTO B JAHHBII MOMEHT BKJIFOUEHBI 2 MUKPO(OHA.

B nponaxe umerorcst 6enble 1 KOPUUHEBBIE sliflla B COOTHOILIEHUH 2:3, IpUYEM IIPOU3BOJICTBO
60% Genbix u 71% KOpUYHEBBIX UL JATUPYETCS THEM, IPEIIIECTBYIOLUIUM JHIO IPOAAXKH, a
OCTaJIbHBIE sHIAa NATHPYIOTCA Oojee paHHUMH uuciamu. [lokymartens 3akas3pIBaeT siIa,
JaTUpyeMble JHEM, NMPEALIECCTBYIOIIMM [HIO NPOJAXKH, HE3aBUCUMO OT uX LBera. KakoBa
BEPOATHOCTb TOT'O, UTO EMY MPOAATYT PEIIETKY OEIbIX SHUIL?

Teneponnas cerb yupexnaeHus obcmayxuaer 200 aboHeHTOB. BeposTHOCTH TOro, yTo B
TE€YEHHE MUHYThI BHYTPH 3TOM CETH KTO-TO KOMY-TO IT0O3BOHUT, paBHa 0,7. KakoBa BeposiTHOCTh
TOTO, YTO B T€YEHUE MHUHYTHI OyleT 5 3BoHKOB? KakoBa BEpOSTHOCTh TOTO, YTO B TEUEHHE
MUHYTHI Oyzner He Oosee 5 3BoHKOB? HaiiTu HauBeposiTHEilllIee 4uciao 3BOHKOB B TEUEHUE
MUHYTBHI.

3amaH psi pacnpeneneHus: ciaydaiiHod BenmmunHbl X. HaliTu mMatematndeckoe OKHIIaHUE,
JMCIIEPCHIO U CpeiHee KBaipaTuyeckoe oTkIoHeHue. [locTpouTts GhyHKIMIO pacnipeieneHusl.
X 4 6 10 12
P 0.3 0.2 0.2 0.3

Jlnis HenpephIBHOM ciiy4aiiHOM BeTMUMHBI 331aHa (GYHKLHUS pacpeaeeHHs F(X). Tpebyertcs

HalTH INIOTHOCTH pacnpeaciiCHud f(X), MAaTEMaTUYICCKOC OXUJAAHUC, TUCIICPCUIO, CPCAHCE

KBaJIpaTMUECKOE OTKJIOHEHHUE. BBIUMCINTE BEpOATHOCTH TOrO, YTO OTKJIOHEHHUE CIy4yailHOW
BEJIMYMHBI OT €€ MaTeMaTHYeCKoro OXuaaHus OyneT He Oojiee CpeHero KBaJapaTH4YecKOro
otksoHeHus. [locTtpouts rpadux GpyHKIMiL.

0 ,  x<0
F(x) =11 (1-cos2x) ,0<x<Z
2 2

1 . V4

X>—

2

3aK0H pacmpeeneHus] CUCTEMbI TUCKPETHBIX CIIyYailHBIX BETUYUH (X ,Y) 3a7aH TaOIUIEH.

Haiitn k0ophuimenHT Koppensuuu I, U BEPOATHOCTb MOMAJaHUsA CIyYalHON BETMYMHBI



(X,Y) B 00macTe D.

) 2 4 6
0.05 0.03 0.06 0.05
0.07 0.10 0.20 0.06

0.08 0.07 0.09 0.14

1
o<x<4; 1<y<4}

D

JlaGopaTropHas padora «MaTeMaTHYeCKasi CTATUCTUKA

CraTtucruueckasi NMpoBE€pPKa CTATUCTUYIECCKUX I'HIIOTE3

Heab. Hayuntbcst BRIABUTATh M MPOBEPSITh CTATUCTUYECKYIO THUIIOTE3Y O BUJE pacIpeaeTeHUs
CIIy4ailHOM BEJIMYUHBI.

3aganue.

1.ITo Buay rucrorpamMMbl YacTOT BBIABUHYTH TMIIOTE3Y O BUJAE PaCIpeleieHUs CIIydalHON
BEJIMYMHBI.
2.IlpoBepuTh THUIIOTE3y O HOPMAIBHOM pAaCHpeleNiCeHHH CIyYailHOH BEJIWYHMHBI C

UCIIOJIb30BaHUEM
a) nokazareneit A u E;
0) kputepus y°( xu-kBaapar), kpurepuii [lupcona.

3. [TocTpouTh MOJIMTOH YacTOT U TEOPETUICCKYIO KPUBYIO Ha MOJIMTOHE YacTOT, 3alliCcaTh e
AHAJTMTUYECKOE BBIPAXKEHUE.

4.Cnenarh BBIBOJI.



ITPHJIO’KEHUE 2

OIIeHO‘lHLIe cpeacrea AJid MIPpoOBEACHUSA l'lpOMe)KyT()‘{H()ﬁ aTrTeCTallumn

a) [lnanupyemble pe3yabTaThl 00y4eHUs] U OLIEHOYHbIE CPEACTBA /1JIsl IPOBeAeHHA
MPOMEKYTOYHOM aTTEeCTAIMU:

Kon
HWHIUKaTOpa

Nunukarop
JOCTHKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

3HaHUA

OIIK-1 - CriocoGeH pemath 3a1a4u MpodhecCHOHATBLHOM ASSITeIbHOCTH, IIPUMEHSST METO/IBI
MOJICTTUPOBAHUS, MATEMAaTHYECKOTO aHATTN3a, €CTECTBEHHOHAYYHBIE U OOIIEHH)KCHEPHBIC

OIIK-1.1

Ucnonp3yer
€CTECTBEHHOHAYYHbIE
3aKOHBI ¥ IPUHLUIIBI
P PELICHUHN
MPaKTUYECKHX 3a7a4

Teopernyeckue BONPOCHI AJ5 3a4€Ta M IK3aMEHOB
3 Kypc 3uMHss ceccus (3a4eT)

1. OGnactp orpeseNeHus OHIIL. IIpenen,
HenpepbIBHOCTh. CBoicTBa (pyHKIMI, HEPEephIBHBIX
B OTpaHMYEHHON 3aMKHYTOH 00J1acTH.

2. YacTHble NPOU3BOJAHBIE TIEPBOTO IMOPSAIKA, HUX
reOMETPUUYECKOE UCTOJIKOBAHHUE.

3. YacTHble NPOU3BOAHBIE BBICIIUX MTOPSIKOB.

4. Jluddepenupyemocts u modHbd auddepeHnmran
¢ynkuuu.  VHBapuaHTHOCTH  ()OPMBI  TIOJHOTO
nuddepennuana.

5. Ilpumenenue MIOJIHOTO muddepennmana K
npuOIMKEHHBIM  BbluucieHusM.  J{uddepenuans
BBICILIUX MOPSIIKOB.

6. IIpousBomnas CJIOXKHOM byHKIMN. ITonnas
IIPOU3BOIHAS.

7. duddepenunpoBanue HessBHONW (QYHKIHU.

8. KacarenbHas INIOCKOCTh U HOPMAJIb K IIOBEPXHOCTH.

9. DKcTpeMyM byHKIMN JBYX IIEPEMEHHBIX.
HeoOxoaumoe 1 10CTaTOYHOE yCIOBHE SKCTPEMYMA.

10. HaunOonpiiee u HauMeHblIee 3HaueHUs (QYHKIMU B
3aMKHYTOM 00JIaCTH.

11. JIuckpeTHas ciyd4aiiHas BeJIMYMHA U CIOCOOBI €&
3ananust. DyHKIMS paclpeesIeHus.

12. MaremaTu4ecKoe OKUJAHUE JUCKPETHOHN CIly4aiHOU
BEJIMYMHBI U €T0 CBOMCTBA.

13. Jlucniepcus TUCKPETHOM CIIy4allHOW BEJIMUMHBI U €€
cBoiicTBa. CpegHee KBaApaTHIECKOe OTKIIOHEHHE.

14. HempepbiBHast  ciydaiiHas BenuunHa.  (CBoiicTBa
GYHKIIUM pacipeesieHus.

15. IIOTHOCTE BEPOATHOCTU HENPEPHIBHOM CIIy4ailHOU
BEJIMYUHBI U €€ CBOKCTBA.

16. HYucnossle XapaKTEPUCTUKH HEIPEPBIBHBIX
CIIyYailHBIX BEJIMYMH.
17. PaBHOMepHBIN u [IOKa3aTeJIbHBIN 3aKOHBI

pacupeiesIeHNs HEIPEPBIBHBIX CIIyYalHbIX BEJINYHUH.




Nunuxarop

Kon
JTOCTHKEHUSI OueHouHbIE CpEACTBA
WHJIMKaTopa
KOMIIETEHIINH
18. HopmanbHbIM 3aKOH pacrpeIesICHUs] U €ro CBOMCTBA
OIIK-1.2 Pemraer ctannaptusie | Ilpumepnsie npakmuyueckue 3a0anusn 011 IK3AMeH08 U

npodeccruoHaIbHbIC
3a71a4u
IMPUMCHCHUCM
OOIIEMHKEHEPHBIX
3HAaHUU

(¢

3auema:

1. Haiitn 1iomanas ¢Gurypsl, OrpaHUYCHHON JIMHUSIMH:

x=4, y*=4x.

2. Haiiti 11 mOCTpOUTH 00JaCTh OIpeesieHus] PyHKIUU

U=49-x"-y® +(x=y)*

3. Haiitn momueid muddepennman QyHKIUH:

z=x3Iny —sin 2xy.

4. HaifT yacTHBIE MPOM3BOJHBIC IMEPBOTO MOPSIIKA

dynxumn: Z =5x7y°® +In(x + 4y).

5. Hammucatp ypaBHEHUE KacaTeIbHOU MJIOCKOCTH U

HOPMAJIU K MIOBEPXHOCTH Z = 4/ x> +y® B Touke (3, 4, 5).

6.Ilpy  mocraBke ¢ 3aBoma Ha Oazy 1000
PagvONPUEMHUKOB, Y 55 BBIIUINA U3 CTPO JiaMIibl. Halitu
BEPOATHOCTH TOT'O, UTO B3SAThIA Hay/lauy IPUEMHUK Oy/ieT
VCIIPABHBIM.

7. IIpuHMMaeM BEpOATHOCTH POXKIACHUS MaJTbUHMKa U

JIEBOYKHU paBHbIMU. HaliT BEPOSITHOCTH TOTO, YTO CPENH
10 HOBOPOXKAECHHBIX 6 OKAXKYTCSI MaJTbUUKaMHU.

8. JlaH 3aK0H pacrpeneneHus TUCKPETHON CITydaitHOH
BCJINYHNHBI:

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

p: 101]02(03|02]0.2

BBIUUCIIUTH €€ MAaTCMATUYCCKOC OKUJaHUC, NTUCTICPCUIO U
CpEAHEC KBAAPATHICCKOE OTKIIOHCHHUC.

9. lana ¢yHKIMS pacrpeeNeHus] HeMpPepbIBHOM
CITy4ailHOM BETUYUHBI X




Kon
HHJIUKATOpa

Nunuxarop
JOCTHDKEHUS
KOMIIETEHITNH

OneHouHble CpeacTBa

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

F(X): 1 x>1

npu

Haiitu miotHocTh pacnpenencuus f(X), moctpouts ee
rpaduk, BEepOSTHOCTH MOAIAHUs B 33/IaHHBIN HHTEPBAJ

[0,5; 2], Mx, Dx, Ox.

OIIK-1.3

[Ipumensier MeTobl
MOJEIUPOBAHHUS U
MaTeMaTHYECKOTO
aHaanu3a It
penieHus 3a1a4y
TEOPETUYECKOTO U
MIPUKJIAJHOTO
Xapakrepa

Ilpumepnvie npuknaonvle 3a0a4u u 3a0aHu

3agaua 1. IlepumeTp 3eMeNbHOTO yyacTKa TPEyTrOJIbHON
dopMbl paBeH 2 P
COOTBETCTBEHHO X M Y . BIpa3uTh miomaas ydyacTka Kak
GyHKIMIO X U Y
omnpenencHus GyHkimu S =S(X,Y)

/IBe ero CTOpOHBI pPAaBHBI

Halitn u wu300pa3uth 001acTh

3agava 2. J[ns HackImaHus ecka U3TOTOBJICH Pe3epByap
B (popme koHyca BeicoTOl H = 3 M, paguycoM oCHOBaHUs
1 M. Kak u3meHuTcsi 00beM pes3epByapa, €Cilu BBICOTY

yBenuuuTh Ha 0,3 M, a paguyc OCHOBaHUS YMEHBIIUTDH Ha
0,1 m?

3aganmne 3. B memsix panuMoHaIbHOTO HCIOIB30BAHMUS
MaTepuajoB IMpPU M3TOTOBIEHUM pe3epByapa Oanky
JUTMHOM a TpeOyeTcst pa3/IeuTh Ha TPU YaCTH TaK, YTOOBI
00BeM MPSMOYTOJBHOTO pe3epByapa, MOCTPOSHHOTO Ha
ATHX YacTAX KaK Ha CTOPOHAX, ObLT HAHOOIBIIUM.

3ananue 4. V3 npsiMOyToJIbHOTO JIUCTA JKECTU ITUPUHOM
a U3rOTOBUTH JK€JI00 MpU3MaTUYECKON POpPMBI Tak,
YTOOBI €r0 NONEPEYHOE CEUEHUE UMENI0 HauOOJIBIIYIO
IUIOINAMb.

0) Ilopsinok npoBeaeHUS MPOMEKYTOUYHOM ATTECTAIIUN, IOKA3ATEJN U KPUTEPHH

OICHUBAHUA:

IIpomesxyTouHas

arrecranus

o JUCHUIIIINHEC

«MaTeMaTHUeCKUM aHajau3» BKIIOYAET

TEOPETUYECKHE BOIIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOEHUS O0YUaIOIUMUCS 3HAHUH, U

MPAKTUYECKUE 3aJaHMsl, BBISBISIIOIINE CTENEeHb CPOPMUPOBAHHOCTH YMEHUW U BIaJICHUH,
nmpoBouTCs B popme 3auera (3 cemectp)




IHokazamenu u Kpumepuu ouenueanus zauema:

- UISL ¢IaYM 3a4eTa o0ydaromuiics mokaspiBaeT cpopmupoBanHocTh KomneTeHuu OIIK-1 mo
pazzenam 1-ro cemecTpa, T.e. OKa3bIBaeT COOTBETCTBYIOIIME 3HAHUS (IO KpaiiHel Mepe, Ha
YPOBHE BOCIIPOU3BEICHUS U 00BICHEHUSI MHPOPMAIIUH ) U WHTEIUICKTYaIbHBIC HABBIKU PEIICHUS
MpEJIOKEHHBIX B TaOJIMIIe 11.7a) 3a/1a4;

- 3a4eT He CAaH, CCJIM PE3YJIbTaT O6y‘IeHI/I$I HC OJOCTUTHYT, O6y‘I3IOIHHI>iC5I HC MOXCT I10Ka3aTb
3HAHUA Ha YPOBHC BOCIPOU3BCACHUA U 00BSICHEHHS I/IH(bOpMaI_[I/II/I, HC MOXCT II0Ka3aTb
HWHTCJUICKTYaJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a4aY.
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