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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roy Ha 3acefaHuu kadeapsl [IpukiaaHON MaTeMaTUKu U HHHOPMATUKU

IIporokomor 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM roy Ha 3acefqaHuu kapeapsl [IpuknaaHoit MaTeMaTuku U UHPOPMATUKU

IIporokomor 20 1. Ne

3aB. kadempoii I0.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3acemanuu kageapsl [IpuKITaaHON MaTeMaTHKU U HH)OPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii 10.A. U3Bekos

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3acenanuu kaeapsl [IpUKIaaHON MaTEMAaTHKU 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 TEXHOJOTHSIMU IPOIECCOB IMOJNyYCHHUS METAJUIOB M CIUIABOB,
METAIMYECKUX  M3eNuil  TpeOyeMoro KauecTBa, U OCHOBAHHBIX Ha IMPUMEHEHHH
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
= B
= 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
W3 «Teopus | sbmmonnenus U/I3
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 Pa0OTHI, MX
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 (Tpa3aHUK uucna «[Iu» u T.1.); «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 (ITOUCK, 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  (mara oOpamenus: 02.04.2024). — Pexum
JIOCTYTIA: IO TIOJITHCKE.

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 obpamenus: 02.04.2024). — Pexum
JIOCTYTIA: IO TOIHCKE.

0) lonotHuTeILHASI TUTEPaTypa:

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
anexktponHbii. - URL: https://znanium.com/catalog/product/989802  (mara oOpamieHus:
02.04.2024). — Pesxum 0CTYMA: MO MOIUCKE.

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
3JIEKTpOHHO-0MOnoTeynas cuctema. — URL: https://e.lanbook.com/book/112051  (mara
obpaienus: 02.04.2024). — Pexxum goctymna: Jist 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
ANEKTPOHHO-OMOMMoTeynas cucrema. — URL: https://e.lanbook.com/book/115730  (mata
obnamenus: 02.04.2024). — Pexum nocTviia: 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'.11. Hocosax», 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



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

MexayHapoaHas 0aza MOJTHOTEKCTOBBIX http://link.springer.com/

KypHaioB Springer Journals ' ' '

OnexTpoHHbIe pecypcbl 6ubanorexku MI'TY um. https://host. megaprolib.net/MPO109/Web
I".1. HocoBa ] ' '

Poccuiickas  I'ocynapcrsennas  GnbmoTexa. https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

ITouckoBas cucrema Akamemust Google (Google URL: https://scholar.google.ru/

Scholar) ] ) ) '
HarnuonansHast nH(GOpMaIMOHHO-aHATUTHYCCKAS

cuctema — Poccuiickuii wungexkc Hayunoro|URL: https://elibrary.ru/project_risc.asp
mutuposanus (PUHIL)

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOILYJIs1)

MarepuanbHO-TEXHUYECKOE 00ECIICYCHUE TUCIUTIITUHBI BKIIIOYACT:

MarepuanbHO-TEXHUYECKOE 00ECIICUCHUE TUCIUTIITUHBI BKIIIOYACT:

Y4eOHble ayTUTOPUH LIS TPOBEACHUS 3aHATUI IEKIIMOHHOTO THIIA.

Jlocka, MylIbTUMEUIHBIN IPOEKTOP, IKPaH.

Y4eOHble ayIuTOpUU JJsl TPOBEACHHUS JTaOOpaTOPHBIX 3aHATUM, TPYNIOBBIX U
WHMBUIYAIbHBIX KOHCYJIbTAIHMA, TEKYIIIETO KOHTPOJISI U IPOMEKYTOYHOHN aTTECTAIIHH.

[TepconanbHbie KOMITbIOTEPHI ¢ TakeTom MS Office, Beixogom B IHTEpHET 1 ¢ 10CTyIIOM
B DJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO CPE/ly YHUBEPCUTETA.

KomMmruiekc TecToBBIX 3alaHui [JIs MpOBeNEHUsT pPyOeKHOro U MPOMEKYTOYHOIO
KOHTPOJIA.

[TomemeHust 17151 CaMOCTOSTENBHOM PabOThI 00YJArOIIMXCS.

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

[Tomemenuss I XpaHeHUS © TPOQUIAKTHYESCKOTO OOCIY)KHBAHHS y4eOHOTO
000pyIOBaHUS.

[Hxadb! 17151 XpaHeHUs yaeOHO-METOINYECKON JOKYMEHTAINH, Y4€OHOT0 000py/10BaHUS
" VAeOHO-HATTS THRIX TTOCOOMIA.

INPUJIIOXKXEHHUE 1

Y4eOHO-MeTOIHYECKOE 00ecTeueHHe CAMOCTOSATEILHOI PadoThI 00yYarOIIMXCSI

[To nuctunianHe «MaTeMaTHYecKUi aHaIu3» MpeIycMOTpeHa BHEAyIUTOPHAs CaMOCTOSTENbHAs
pabora oOydJaromuxcs, MPOBOAWMAs B BHUJIEC CaMOCTOSTEIBHOTO HW3YYEHHUS JIMTEpaTyphl H
MH(POPMAIIMOHHBIX PECYpPCOB, a TAaK)K€ B BHJE PEIICHUS THIIOBBIX 33/1a4 TPH BBITOJHECHUU
KOHTPOJIbHBIX paboT.

Ilpumepnvie konmponvnwvie padomot (AKP):

AKP «®HII»

3aoanuel. Haiitu u mnoctpouts o0JacTh omnpeaeneHus (yHKIUU

z=1In(4- x — yz)— arcsin( 2 —y).
3aodanue 2. Haiinnte dYacTHBIE TPOHW3BOJHBIC TIEPBOTO MOpsAKA (QYHKIIUH:

X+Yy

z:3xy3—sin(x2+y)+ .
X—y

3a0anue 3. Halimure rpaqueHT CKAISAPHOTO TOJIS U = X + Yy — z° M €r0 MOAYJIb B TOUKE
y

M (1;,-1;2) .



3aoanue 4. Halitnu HauMeHbIlee W HaWOOJbIIEe 3HAaYeHWE (QYHKIUH

z:xz—xy+2y2+2y+l

B obOiactd D : XxX+y=-5  x=0;, y=0.

N3 «®HID»

3anava 1. [lana GpyHKIMS z = In (\/; + 2y3).Tpe6yeTC${Z

o 0z oz
1) HaiiT yacTHbBIC IPOU3BOAHBIE — U —
oX oy
2) Haiitu monueii tuddepenuan dz ;
2 2
z 0"z

oxaoy - 0y ox '

3) Ilokasath, 4To 115l TAaHHOW (QYHKIIUH CIPABEUIMBO PABEHCTBO:

o 0z 0z
33[{21‘13 2. HaWitu ygactHble OpoOu3BOJHBIE — , — , CCJIM IICPCMCHHLIC X,y HW z CBS3aHBI
ox oy

y -2z

paBeHCTBOM BUJa e” 7 +3x’sin y—2xz > = 0.

3 1 .
3agaua 3. [lana cnmoxHas (QyHKOUS u = (3t +2x 72— y) , X=1gt, y = . Haittu monnyto
cos t

dz

IIPOU3BOJHYIO —.
dt

3anaua 4. Jlana Qynxuus z = x° - 3x’y + 3xy © +1. TpeOyercs:

1) Haiiti rpagueHT 3Tol GyHKIUH B TOYKE M (3;1);
2) HaiiTi mpon3BOAHYIO (YHKIIMHU B TOYKE M (3;1) B HANPaBICHUH, UAYIIEM OT 3TOW TOUKH
K TOYKe N (6;5).

3agaua 5. Haiitu 5kcTpeMyM (yHKIUH JBYX EpeEMEHHBIX z = (x +3)° + (y — 2)°

3amaya 6. Jlana QyHKIMS IBYX NEPEMEHHBIX z = X' — Xy + 2y’ +3X+2y +1 M ypaBHEHHs

IPaHHULl 3aMKHYTOM 00J1acCTH D : x =0, y = 0, x + y = -5 Ha IJIOCKOCTU XOY . TpeGyercs:

1) HaiitTu HauOobIIee M HAMMEHBIIEE 3HaUYeHNEe PYHKIMU z B 00JIacTh D

2) Cpenatp 4yepTex o0lacTH D B CHCTEME KOOPJAMHAT, yKa3aB B HEM TOYKH, B KOTOPBIX
GyHKIMS BMeeT Haubosblllee 1 HAUMEHbIIee 3HAaYEeHUS.

AKP «Teopus BeposiTHOCTEll. MaTeMaTHyeCKasi CTATHCTHKA»

1. B ypue 12 mapos. Cpenu 3tux mapos 3 6enbix u 9 yepHbix. KakoBa BeposITHOCTb TOTO, 4TO
Hay/ady BBIHYTHIN IIap OKa)KeTcst OenpiM?

2. B pagmoctynuu tpu mukpodona. s Kakaoro U3 mepBhIX JABYX MHKPO(GOHOB BEPOSTHOCTh
TOTO, YTO OH BKJIIOYEH B JaHHBIA MOMeHT, paBHa 0,45, a mms Tperbero — 0,9. Haiitu
BEPOSTHOCTH TOT'O, YTO B JAHHBI MOMEHT BKJIIOUEHBI 2 MUKPO(OHA.

3. B mpopaxxe nmeroTcst 6enble 1 KOPUYHEBBIC 1A B COOTHOMIEHUH 2:3, TPUYEM IPOU3BOJICTBO
60% 6enbix 1 71% KOPUYHEBBIX SIMIl JATUPYETCS THEM, MPEIIIECTBYIOIUM JHIO MPOJaKH, a



OCTaJIbHBbIE sIHIAa NaTHpylOTCs Oosee paHHUMH uuciamu. [lokymaTens 3akas3pIBaeT siIa,
JaTUpyeMble IOHEM, NPEALIECCTBYIOIIUM JHIO NPOJAXH, HE3aBUCUMO OT uX LBera. KakoBa
BEPOATHOCTb TOT'O, UTO EMY NPOJAIAYT PELIETKY O€bIX SUIL?

4, Tenedonnas cerb yupexaeHus ooOcmyxuBaer 200 aGoHeHTOB. BeposTHOCTH TOro, 4Tto B
T€YEHHE MHHYTBl BHYTPU O3TOM CETH KTO-TO KOMY-TO II03BOHMT, paBHa 0,7. Kakosa
BEPOSITHOCTb TOTO, YTO B T€UEHNUE MUHYTHI OyzeT 5 3B0HKOB? KakoBa BEpOATHOCTB TOTO, YTO B
Te4eHHUe MUHYTHI OyzaeT He Oosiee 5 3BOHKOB? HaliTH HamBepoOsTHEHIIEE YMCIIO 3BOHKOB B
TE€YCHHE MUHYTBHI.

5. 3amaH pan pacnpezeiieHus ciaydyaiiHoW BennuuHbl X. HaiiTh mMaremMaTmdeckoe 0XHJaHue,
JMCIIEPCHIO U CpeIHee KBaipaTuyecKkoe oTKIoHeHue. IlocTpouts GyHKLMIO pacipeneneHus.

X 4 6 10 12

P 0.3 0.2 0.2 0.3

6. Jlns HempepbIBHOM Cily4aiiHOM BeNMWYHHBI 3a1aHa GyHKIMS pacnpenenenus F (x). Tpedyercs

HalTH IUIOTHOCTh pacupenesieHus f(x), MaTeEMAaTUYECKOE OXHJIaHUE, AUCIIEPCUI0, CPEIHEE
KBaJPaTUYECKOE OTKJIOHEHHE. BBIYMCINTE BEPOATHOCTH TOIO, YTO OTKJIOHEHHE CIy4allHOU
BEJIMYMHBI OT €€ MaTeMaTHYeCKOro oXxuaaHus OyneT He Oojiee CpelHero KBaJpaTH4ecKOro
otksioneHus. [loctponts rpaduk GyHKIHIA.

| 0 , x<0
1 Vs
F(x)={—-(1-cos 2x) , 0<x< —
‘2 2

1 ' T

X > —

| :

7. 3aKoH pacmpeleNeHns CUCTEMbI TUCKPETHBIX CIy4YalHbIX BEIUYMH (X ,Y ) 3aJaH TaOIHIEH.
Halitn K03Q(UIHMEHT KOPPENAUMH r, W BEPOATHOCTh TNOMAJAHHs CIy4alHON BENTMYMHBI

(X,Y) BoOOMACTL 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
4 0.08 0.07 0.09 0.14

Jladoparopnasi padora «MareMaTu4yecKasi CTATUCTHKA

Crarucruueckas NMpoBE€pPKa CTATUCTUICCKUX I'HIIOTE3

Henb. HayunTscs BBIABUraTh U MPOBEPATH CTATUCTUYECKYIO TMIIOTE3Y O BUIE PACIPEAEICHUS
CIIy4allHOM BEJIMYHHBI.

3amanue.

1.ITo BuAy TUCTOTpaMMBI YacTOT BBIABUHYTH TMIIOTE3Y O BHUJE PACHpPEEICHHs CIy4aliHOM
BEJIMYMHBI.
2.IlpoBepuTh THUNOTE3Y O HOPMAJIBLHOM pACTPECICHUN CIyYalHOW BEJIWYHHBI C

HUCIIOJIB30BAHHUEM
a) mokazareneit A u E;

0) kputepust ;> ( xu-kBanpar), kpurepuii [lupcona.




3. ITocTpouTh MOJIMIOH YAaCTOT M TEOPETHUECKYIO KPUBYIO Ha MOJUTOHE YacTOT, 3alHucaTh

€C AHAJIUTUYCCKOC BBIPAKCHUC.

4.Cnenatb BBIBOJI.

IMPUJIO)KEHHUE 2

OueHo4HBbIEe CPeICTBA /IJIsl IPOBeIeHNs IPOMEKYTOUYHOM aTTecTAlMN

a) [lnanupyempble pe3yabTaThl 00y4eHHs H OLIEHOYHbIE CPeACTBA J1JIsl POBeIeHUs
NMPOMEKYTOYHOM aTTeCTAllUM:

Kon
AHIUKATOpa

Nupukarop
JOCTHXXCHUA
KOMIICTCHIIN

OneHouHbIE CpECTBA

OIIK-1 - Criocob6eH pemaTh 3a1auu MpoheCCHOHATLHON e TETbHOCTH, IIPUMEHSISI METOIBI

MOACIINPOBAHUA, MATEMATHYCCKOI'O aHAJIM3a, CCTCCTBCHHOHAYYHBIC U 06HICI/IH)KeHepHI)Ie 3HaHUA

OIIK-1.1

Hcnonb3yer
€CTECTBEHHOHAY4YHbIE
3aKOHBI ¥ IIPUHIATIBI
IIpU pELICHUN
MIPAaKTUYECKUX 3a]a4

TeopeaneCKne BOIIPOCHI 1JIA 3a4€Ta U 9K3AaMCHOB

3 Kypc 3uMHss ceccus (3a4er)

10.

11.

12.

13.

14,

O6nacte onpenenenust @HII. [Ipenen, HenpepbIBHOCTS.
CpoiicTBa (DyHKIMH, HENPEPBIBHBIX B OTrPaHUYCHHOMN
3aMKHYTOH 00JacTH.

YacTtHple TOpPOU3BOJAHBIE IEPBOTO  MOPAIKA, HUX
TrE€OMETPUUYECKOE UCTOJIKOBAHHUE.

YacTHble MPOU3BO/IHBIE BHICIINX MOPSIKOB.
HuddepenuupyeMocTs MU TOIHBIA U epeHran

¢yaknuu.  VHBapuaHTHOCT,  (OpPMBI  MOJHOIO
muddepeHnmana.
[Ipumenenne MTOJTHOTO nuddepenimana K

NpUONMKEHHBIM  BbluucieHusM.  Jluddepeniuans
BBICIIIUX TOPSAKOB.

IIpounsBoaHas CJIOXKHOM byHKINY. ITonnas
MIPOU3BOJIHAS.

JuddepenurpoBanue HeIBHOM (yHKIIMH.

KacarenbHast minockocTh 1 HOpMab K IOBEPXHOCTH.
OKcTpeMyM byHKIMK IBYX IIEPEMEHHBIX.
HeoOxonuMoe 1 10cTaTOYHOE YCIOBUE SKCTPEMYMA.
Haubonbiiee v HauMmeHblllee 3HaueHHs (QYHKUIUU B
3aMKHYTOH 00JacTH.

JluckpetHas ciydaiiHas BeJIMYMHA U CIOCOOBI €€
3ananus. OyHKUUA pacnpeneneHusl.

MaremaTuueckoe OKHUJIAaHUE AUCKPETHOW ClydailHOU
BEJIMYMHBI U €TI0 CBOICTBA.

Jucnepcusi NUCKPETHOW CIy4YallHOW BENIWYMHBI U €€
cBoiicTBa. CpefiHee KBalpaTHUYECKOE OTKIIOHEHHE.
HenpepoiBHasi  cnyvaiiHas  BenuuuHa.  CBoliCTBa
(GyHKIMU pacupeieNeHHsL.




Kon
HHAUKATOpPa

Nupukarop
JOCTHKEHUS
KOMIIETEHIIUH

OneHouHble CpeCTBA

15. IIMOTHOCTE BEPOATHOCTU HENPEPBIBHOW CIy4alHON
BEJIMYMHBI U €€ CBOMCTBA.

16. YucnaoBble XapaKTEPUCTUKU HEIPEPBIBHBIX CIy4alHBIX
BEJIMYHH.

17. PaBHOMEpHBII u IIOKa3aTeNbHBIN 3aKOHBI
pacrpeesIeHus] HENPEPBIBHBIX CIyYaiHbIX BEINYHH.

18. HopMasbpHBIN 3aKOH pacupeiesieHus U ero CBOMCTBa

OIIK-1.2

Pemraer crannaptHbie

npodeccrHoHaIbHbIE
3aauu
PUMEHEHHEM
OO0IIENHKEHEPHBIX
3HaHUI

C

Ilpumepnvle npakmuyeckue 3a0anus 011 IK3AMEHO8 U
3auema:

1. Haiitu mnmomanps QUrypsl, OrpaHHYEHHOM

2
JMHUASIMHA: X =4, y = 4x.

2. Haiitu ¥ mocTpouTh 00J1aCTh ONpeaesieHus] GyHKIUU

u=w/9—x2—y2+(x—y)3l

3. Haiitn monubiid  nuddepernnnan  QyHKIHN:

z=x"1In y —sin 2xy.

4. HaifTu dacTHBIE TIPOM3BOJHBIC TIEPBOTO MOPSIKA

yskuum: z =5x°y’ +In( x + 4y).

5. Hanmucarts YpaBHCHHC KacaTelIbHOM INIOCKOCTH 1

HOPMaJIi K TIOBEPXHOCTU z = 4/x° + y° B Touke (3, 4, 5).

6. Ilpu mocraBke ¢ 3aBoma Ha 6a3y 1000 pagronpUEeMHHUKOB,
y 55 BBILIIM U3 CTPOs JJamIlbl. HaiiT BEPOSITHOCTB TOTO, YTO
B3STHII HayJady MPUEMHUK OYIET UCTIPABHBIM.

7. IlppuHMaeM BEpOSATHOCTH POXKICHUS MaJTbuuKa 1

JI€BOYKHM paBHbIMM. HaliTh BeposiTHOCTB TOTO, 4TO cpean 10
HOBOPOXKJEHHBIX 6 OKaXXKyTCsI MAJIbYMKAMHU.

8. JlaH 3aKOH pacripeieieHus] TUCKPETHOW CITydaitHON
BEJINYNHBI:

Xx: 110 | 120 | 130 | 140 | 150

p: 101]02]03]02)0.2

BBIYUCIIUTDL €€ MATCMATUUICCKOC OKUJaHUC, TUCTICPCUIO U
CpE€AHEC KBAAPAaTUICCKOEC OTKIIOHCHHUC.

9. lana yHKIUS pacrpeieieHus: HepephIBHOM




Nupukarop

Kon
JIOCTH>KCHHUS OneHouHbI€ CpeACTBA
WHJIUKaTOpa
KOMIIETEHIIUH
CIIy4aiiHOM BETUYUHBI X
[ 0 npu x<0
Jo,zs x*(x+3) mpu O0<= x<=1
F(X): [ 1 npu x>1
Haiitu miotHoCTh pacnpenencuus f(X), moctpouts ee
rpaduK, BEpOSITHOCTh MONAAaHUs B 3a/IaHHBIN HHTEpBAJ
. o
[0,5; 2], Mx, Dx, ~ .
OIIK-1.3 [Ipumensier meronsl | Ilpumepusie npuxknaousie 3a0avu u 3a0aHus

MOJIETUPOBAHUS U
MaTeMaTH4eCKOIo
aHayu3a JJs
pelieHus 3aaa4
TEOPETUYECKOTO U
MIPUKIIQHOTO
XapakTepa

3amaua 1. [lepumerp 3eMeNbHOrO yd4acTKa TPEYroJbHOM
dopmbl paBeH 2 p . JIBe ero CTOPOHBI paBHBI
COOTBETCTBEHHO X W Y . BbIpasuTh miomaap yyacTtka Kak
¢yaknuto X w Yy . Haiitu u wu300pa3uth 001acTh
omnpezaenenus pynkuuu S =S(X,Y)

3amava 2. Jlns HachIMaHUs TIECKa U3TOTOBJICH pe3epByap B
¢dopme koHyca BeicoToi H = 3 M, paguycom ocHOBaHus 1 M.
Kak wu3MeHuTcss 00BEeM pe3epByapa, €CJIH  BBICOTY
yBenuuuTh Ha 0,3 M, a paJinyc OCHOBaHHS YMCHBIIUTH HA
0,1 m?

3aganue 3. B mensx panMoHANIBHOTO WCMOIB30BaHUS
MaTepuasoB MPU U3TOTOBICHUHU pe3epByapa OalKy IITMHON
a TpeOyeTcsl pa3feNuTh Ha TPU YaCTH TaK, YTOOBI 00OBEM
MPSIMOYTOJIBHOTO ~ pe3epByapa, IOCTPOCHHOTO Ha J3THX
4acTAX KaK Ha CTOPOHAX, ObUT HAMOOIBIIIIM.

3ananme 4. V3 npsIMOYTroJIbHOTO JIUCTA )KECTH IIUPUHON a
M3TOTOBUTH KeN00 MpU3MaTHUeCKON (OpMBI TaK, YTOOBI
€ro MoMNepeyHOe CEUEHNE NMENI0 HauOOIBIIYIO TUIOIAIb.

0) ITopsinok npoBeneHUst NPOMEKYTOYHOM aTTeCTALMH, TOKA3aTeJH M KPUTEPHH
OLICHMBAHMSA:

[IpoMexyrounass arrectauuss 0O JAUCUUIUIMHE «MareMaTHUYeCKMid aHaJIW3»  BKIIOYAET

TEOPETUYECKHE BOTPOCHI, TO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHUS 00YYAIOIIUMUCS 3HAHUH, U
NPaKTUYECKUE 3a/laHusl, BBIABIIONIME CTENEHb C(OPMUPOBAHHOCTH YMEHUN W BIaJCHUM,
npoBoauTcs B hopme 3aueta (3 cemectp)




IHokazamenu u Kpumepuu ouenueanus zauema.:

- IUISL ¢IaYM 3a4eTa oOydJaroIuiics mokaspiBaet cpopmupoBanHocTh KomneTeHuu OITK-1 mo
pazznenaMm 1-ro cemecTpa, T.€. OKa3bIBAeT COOTBETCTBYIOIIME 3HaHUS (IO KpaiiHel Mepe, Ha
YPOBHE BOCIIPOHU3BEICHUS U 00BICHEHUSI MHPOPMAIIUH ) U WHTEIICKTYaTbHBIC HABBIKU PEIICHUS
NpeUIOKEHHBIX B Tabmuie 1.7a) 3a1a4;

- 3a4€T He CAaH, €CJIM pe3yJbTar O6y‘leHI/I${ HC JOCTHUI'HYT, O6yanOHIHfICH HE MOXCT IIOKa3aThb
3HAHUA Ha YPOBHC BOCIPOU3BCACHUA U 0OBSICHEHUS I/IH(bOpMaI_II/II/I, HEC MOXCT II0Ka3aTb
HHTCJUICKTYAJIbHBIC HABBIKW PCHICHUA ITPOCTHIX 3aad.



