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JIner aktyanusanum padodeii mporpaMmmsbl

Pabouas mporpamMma nepecMoTpeHa, 00CyKaeHa U 0o0peHa i peaym3aiuu B 2026 - 2027
y4eOHOM TOly Ha 3acefaHny Kadeapsl MeTayprud U CTaHIap TU3AINH

[Ipotokom ot 20 1. Ne

3aB. kadenpoiut M.IO. Ycanos

Pabouas mporpamMma nepecMoTpeHa, 00CyKeHa U o100peHa i peaym3anuu B 2027 - 2028
y4eOHOM oy Ha 3acelaHuu Kadeapbl MeTaulypruu U CTaHAapTU3AIMA

[IpotokomoT 20 . N
3aB. kaenpoit M.IO. YcanoB

Pabouas nporpamma nepecmMoTpeHa, o0cyxkaeHa u ojgoopeHa s peanusanuu B 2028 - 2029
y4eOHOM TOly Ha 3aceaHuu Kadenapbl MeTautypruu U CTaHIap THU3AUH

IIpoTtokosmor 20 . Ne
3aB. kaenpoit M.IO. Ycanos

PaGouas mporpamma nepecMoTpeHa, 00CykaeHa U ogoopeHa i peanmsanuu B 2029 - 2030
y4eOHOM Tolly Ha 3acefaHnu Kadeapsl MeTaTypriuu U CTaHIapTH3AINH

IIpotokomor 20 . Ne
3aB. kadenpoit M.IO. YcanoB




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 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
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  (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

MexnyHapoHas 0aza MOJIHOTEKCTOBBIX
KypHaioB Springer Journals

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

http://link.springer.com/

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

Karanoru

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

Hannonanshast uH(GOpMAaHOHHO-aHAIUTHYCCKAST

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 muctmnianHe «MaTeMaTHYecKuii aHaIu3» MpeIyCMOTPeHa BHEAYyITUTOPHAS CaMOCTOATEIbHAs
pabota oOydJaromMXcsi, MPOBOIUMAs B BHJE CAMOCTOSTEILHOTO W3YyYSHHs JIATEPATyphl WU
WH(POPMAIIMOHHBIX PECYpPCOB, a TaK)K€ B BHJE PEIICHUS THIIOBBIX 33/1a4 TPH BBITOJHECHUU
KOHTPOJIbHBIX paboT.

Ilpumepnvie konmponvnsvie padomot (AKP):

AKP «®HII»

3aoanuel. Haiitu u mnocTpouTh o0nacte omnpeaeneHus (QyHKIUU

z=1In(4- x - yz)— arcsin( 2 —y).
3adanue 2. Halinute dYacTHbIE TPOU3BOJHBIE TIEPBOTO MOpsaKa (YHKIIHH:

X+Yy

z:3xy3—sin(x2+y)+
X—y



3aoanue 3. Haiinure rpajueHT CKaISIPHOTO MOl u = X° + y° — z° W €0 MOJYJIb B TOUKE

M (1;-1;2) .

3aoanue 4. Haiitu HanMeHbllee M HauOosblee 3HAYeHHWE (QYHKIUU

z=x2—xy+2y2+2y+l

B obmacth D: x+y=-5 x=0; y=0.

N3 «®@HII»

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

o 0z 0z
1) HaiiT yacTHBIC IPOU3BOIHBIE — U —
oX oy
2) Haiiti nonuelii auddepeHnman dz ;

2 2
z 0"z

3) IToka3aTh, 4TO JJII JAHHOH (I)YHKI_II/II/I CIIpaBEINBO PABEHCTBO: = .
OXoy 0yox

o 0z 0z

3amaya 2. Haiitu 4yactHbIE IIPOU3BOJHBIC — , — , €CJIHM IICPCMCHHBIC X, y M 2z CBs3aHBI
ox oy

y -z

paBeHCTBOM Buja e % +3x°sin y - 2xz° = 0.

3
3apaua 3. [lana cnoxxHass GyHKUIUS u = (3t +2x 72— y) , X=1gt, y = . Haiitu monnyto

cos t
dz

MIPOU3BOJHYIO —.
dt

3anaua 4. [lana QyHKIMSA z = x° - 3x°y + 3xy - + 1. TpeOyercs:

1) Haiitui rpagueHT 3Tol GyHKIUH B TOYKE M (3;1);
2) HaiiTi mpon3BOAHYIO (YHKIMH B TOYKE M (3;1) B HANpaBICHUH, UAYIIEM OT 3TOW TOUYKH

K TOUke N (6;5).

3agaua 5. Haifty 5kcTpeMyM GYHKINM JIBYX TIEpEMEHHBIX z = (x +3)° + (y — 2)°

Bagaua 6. Jlana QyHKUMS IBYX ITIEPEMEHHBIX z = X' — Xy + 2y~ +3X+ 2y +1 W ypaBHEHHUS

IpaHUI] 3aMKHYTOH 00651acTl D : x = 0, y = 0, x + y = -5 Ha IJIOCKOCTU XOY . Tpebyercs:

1) HaiitTu HauOobIIIee ¥ HAMMEHbIIICE 3HaYeHNUEe PYHKIIMK z B 00J1acT D ;

2) Cnenath 4yepTex 00JaCTH D B CHCTEME KOOPJIMHAT, yKa3aB B HEM TOYKH, B KOTOPBIX
¢byHKIMSA ©MeeT HauOoJIbIllee U HaNMEHbIIIee 3HaUeHUS.

AKP «Teopus BeposiTHOCTell. MaTeMaTH4yecKasi CTATHCTHKA)

1. B ypue 12 mapoB. Cpenu 3Tux mapoB 3 6enbix u 9 yepHbix. KakoBa BEpOsITHOCTh TOTO, YTO
Hay/Ja4yy BBIHYTBIHN IIap OKa)KeTcs OesbiM?



2. B pagmoctynuu tpu mukpodoHa. s KaXaoro U3 mepBhIX JABYX MHKPO(GOHOB BEPOSTHOCTh
TOTO, YTO OH BKJIIOYEH B JaHHBIA MoMeHT, paBHa 0,45, a mms Tperbero — 0,9. Haiitu
BEPOSATHOCTH TOTO, UTO B JAHHBI MOMEHT BKIIFOUEHBI 2 MHKPO(DOHA.

3. B npogaxke umerorcst 6eble 1 KOpUYHEBBIE Sl1Ia B COOTHOUICHUH 2:3, TpUYEM MPOU3BOACTBO
60% OGenbix u 71% KOPUYHEBBIX UL JATHPYETCS THEM, IPEIIICCTBYIOIINM JHIO TIPOAAXKH, a
ocTajJbHbIE fiilla JaTHpYIOTCs Oosiee paHHMMH uuciamu. [lokymarens 3aka3bIBaer sifia,
JaTUpyeMble JTHEM, MPEAIIECTBYIOMMUM JHIO MPOJAKU, HE3aBUCUMO OT uX IBera. Kakosa
BEPOATHOCTH TOTO, UTO MY MPOJAIAYT PEIIETKY OebIX SHIl?

4. Tenedonnas cetb yupexneHus oobcmyxuBaer 200 aboHeHToB. BeposTHOCTH TOrO, 4YTO B
TEUCHHE MHMHYTbl BHYTPHU O3TOM CETH KTO-TO KOMY-TO T03BOHMUT, paBHa 0,7. KakoBa
BEPOSATHOCTH TOTO, UYTO B TCUCHUE MUHYTHI OyzeT 5 3BOHKOB? KakoBa BEpOSTHOCTH TOTO, YTO B
TEUECHUE MUHYTHI OyneT He Oojee 5 3BoHKOB? HaliTh HamBeposTHEHIEe YMCIO 3BOHKOB B
TEYECHUE MUHYTBHI.

5. 3amaH psna pacnpeneneHus ciydaidHoil BenuuuHbl X. HailTm matemarnueckoe OXuAaHHE,
JUCTICPCHUIO U CpeJIHEe KBaJpaTuieckoe oTkioHeHue. [TocTponTh GyHKIIHUIO pacpee/ieHusI.

X 4 6 10 12
P 0.3 0.2 0.2 0.3

6. s HeTpepBIBHOM CiydaifHON BeTMYMHBI 3a1aHa (pyHKIMS pactipenenenus F (x). TpeGyercs

HaWTH IUIOTHOCTH pacrnpeneiacHust f (X) , MAaTEMATHUYCCKOC OXHUIAaHUC, TUCIICPCHUIO, CPCOAHCEC

KBaJIpAaTHUECKOE OTKJIOHEHHE. BBIYHCINTH BEPOSATHOCTH TOTO, YTO OTKJIOHEHUE CIy4YailHON
BEJIMYMHBI OT €€ MaTeMaTU4YEeCKOro OXHAaHus OyneT He 0oJiee CpeHero KBaJpaTH4YECKOIro
otkioHeHus. [Toctpouts rpadux GyHKITHIA.

\ 0 x<0

1 ’ V4
F(x):l—~(1—c052x) , 0<x< —
‘2 2

1 ' V4

X > —

| :

7. 3akoH pacmpeeNeHns CUCTeMbI TUCKPETHBIX CIYYalHbIX BETUYUH (X ,Y ) 3aJaH TaOIHIIeH.
Haiitn kospduuuent Koppensuuu r, M BEPOSATHOCTH IONAJaHMsA CIy4alHON BENTUYHMHBI

(X,Y) BobOmacte D .

X
) 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

JlaboparopHasi padora «MareMaTHu4YecKasi CTATUCTHKA)

CrarucTuyeckas NpoBepPKaA CTATUCTUYIECCKUX I'NIIOTE3

Heab. Hayuntbest BBIABUTATh M MPOBEPSITh CTATUCTUYECKYIO THUIIOTE3Y O BUJE PACIpeIeTIeHUs
CIIy4ailHON BEJIMYUHBI.

3aganue.

1.ITo BuAy rucTOorpaMMbl 4acTOT BBIABUHYTH TMIIOTE3Y O BHUJE paCHpeleleHUs CIydailHOI
BEJIMYMHBI.




2.IlpoBepuTh THUIOTE3Y O HOPMAJIBLHOM pACTPECICHUN CIyYalHOW BEJIUYHHBI C

HCIIOJIB30BaHHUECM

a) mokazareneit A u E;

0) kputepust ,* ( xu-kBazpar), kpurepuii Ilupcona.

3. HOCTpOI/ITB IMOJIMT'OH YaCTOT U TCOPECTUUCCKYIO KPHMBYIO Ha IMOJIMI'OHE 4aCTOT, 3alluCaTh

€€ AHAJIIMTHYCCKOC BBIPAXKCHUC.

4.Cnenatb BBIBOJI.

MMPUJIOKEHHUE 2

OueHoYHBIE CPeICTBA /IJIsl NPOBeIeHNs IPOMEKYTOYHOM aTTecTAlMI

a) [lnanupyembie pe3yabTaThl 00y4eHUs] H OLIEHOYHbIE CPEJACTBA /IJIsl IPOBEAeHHUS

NMPOMEKYTOYHOM aTTeCTAlluM:

Nunonkaro
Kon p
JOCTHIKEHUS
WHJIAKaTopa
KOMIIETEHIINU

O1neHOYHBIC CPEACTBA

OIIK-1 - CriocobeH pemiath 33124 NPOPECCUOHATBHON ACSITEIIBHOCTH, IPUMEHSISI METO/IBI

MOACIINPOBAHUA, MATEMATHYCCKOI'O aHAJIN3a, CCTCCTBCHHOHAYYHbBIC 1 06HI€I/IH)KCHepHBIe 3HaHUA

OIlK-1.1 Hcnonb3yer
€CTECTBEHHOHAYYHbIE
3aKOHBI U IPUHIIUIIBI
MIpU peUICHUN
MPaKTUYECKUX 337124

TeopeaneCKue BOIIPOCKHI JIA 3a4€Ta U IK3aMCHOB

3 Kypc 3uMHss ceccus (3a4er)

10.

11.

Ob6nacts onpenenenust ®HII. Tlpenen, HenpepbIBHOCTD.
CpoiicTBa (hyHKIMI, HENpPEpHIBHBIX B OrpPaHUYEHHOMN
3aMKHYTOM 00JIaCTH.

YacTHple NpPOM3BOJAHBIE IEPBOTO  MOPAIKA, HX
reOMEeTPUYECKOE UCTOJIKOBAHHUE.

YacTHble TPOU3BOIHBIE BBICIINX MOPSAIKOB.
Hubdepenmmpyemocts u  monHbIA  audepennman

¢byakuu.  MHBapuaHTHOCT,  (OpPMBI  TIOJTHOTO
nuddepennmana.
[Ipumenenue MIOJIHOTO muddepermnuana K

NPUOIDKEHHBIM ~ BhIUMCHeHUsM.  Juddepenimans
BBICIIIUX TIOPSAKOB.

[TpousBogHas CII0KHOM byHKIHH. [Tonuas
MIPOU3BOIHASI.

JuddepennrpoBanne HeIBHOW (PYHKITUH.

KacarenpHast miIocKoCcTh 1 HOPMAJh K IIOBEPXHOCTH.
DKcTpeMyM byHKIIUN IBYX MEPEMEHHBIX.
Heo6xoanMoe u 10CTaTOYHOE YCIIOBHE IKCTPEMYMaA.
Haubonpiiee m HauMeHblliee 3HaYeHUsS (QYHKIUA B
3aMKHYTOH 00JacTH.

JluckperHas ciydJaiiHasi BEJIMYMHA M CIOCOOBI €€




Kon
HHAUKATOpPa

Nupukarop
JOCTHKEHUS
KOMIIETEHIIUH

OneHouHble CpeCTBA

3amanus. OyHKIMA paclpeneneHus.

12. MaremaTH4yecKoe OXHUJaHHE IUCKPETHOW CIy4aiHOM
BEJIMYMHBI U €70 CBOWCTBA.

13. Jlucniepcusi TUCKPETHOM CIIy4yalHOW BEJIIMYMHBI U €&
cBoiicTBa. CpeqHee KBaApaTUueCKOe OTKIOHEHHE.

14. HenpepbiBHast ~ ciydailHas  BenuuuHa.  CBoOMCTBa
(GyHKIMU pacupeeNeHHs.

15. [I1OTHOCTP BEpPOSATHOCTH HEMPEPHIBHOW CIydatHOM
BEJIMYMHBI U €€ CBOMCTBA.

16. YucnoBble XapaKTEPUCTUKH HEMPEPBIBHBIX CIyYalHBIX
BEJIMYUH.

17. PaBHOMEpHBIii u MOKa3aTebHBIN 3aKOHBI
pacrpeiesieHust HePEPBIBHBIX CITyYalHbBIX BEJIMYUH.

18. HopmanbHBIN 3aKOH pacIpe/iesICHUs U €ro CBOMCTBA

OIIK-1.2

Pemaet CTaHAapTHBIC

npodeccuOHaIbHBIE
3a1a4un
MMPUMCHCHUCM
00IIEeNHXEHEPHBIX
3HaHUHN

C

Hpumepnble npakmuieckue 3a0anus 01 IK3IAMEHO08 U
3auema.

1. Haiitu mnomanb QGuUrypel, OrpaHUYE€HHOU

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

2. Haiiti ¥ mocTpOuTh 00J1aCTh ONpeaesieH!s] PYHKIUU

u:1/97x27y2+(x7y)3.

3. Haiitu mnonueiii guddepenunan  QyHKIuu:

z=x"In y —sin 2xy.

4. HaifTu dacTHBIE TPOU3BOAHBIE IE€PBOTO MOPSAIKA

byHKIMA: Z = 5x°y’ +In( x + 4y).

5. Harmcats ypaBHEHHE KacaTeIbHOU INTIOCKOCTH U

HOPMaJIH K IOBEPXHOCTH z = 4/x” + y° B Touke (3, 4, 5).

6. Ilpu nocraBke ¢ 3aBoja Ha 6a3y 1000 pagronpreMHHUKOB,
y 55 BBIILIN U3 CTPOs JaMIibl. HaliT BEpOSITHOCTH TOTO, YTO
B3STHIM HayJauy MPUEMHUK OY/IET UCIIPABHBIM.

7. IlpuHuMaeM BEpOSITHOCTH POXKJICHHUS MalIbuuKa U

NeBOUYKH paBHbIMU. HaliT BeposTHOCTH TOTrO0, uTO cpeau 10
HOBOPOXKJICHHBIX 6 OKXXYTCsl MaJIbYMKAMHU.

8. Jlan 3aK0H pacripeesieHUs] TUCKPETHON CiydaitHON
BEJINYUHBI:




Kon
HHAUKATOpPa

Nupukarop
JOCTHKEHUS
KOMIIETEHIIUH

OneHouHble CpeCTBA

Xx: 110 | 120 | 130 | 140 | 150

p: 101]02]03]02)|0.2

BBIYUCIIUTDb €€ MATCMATUUCCKOC OKNJaHUEC, NUCIICPCUIO U
CpE€AHEC KBAAPAaTHIECKOE OTKIIOHCHHUC.

9. lana yHKIMSA pacnpeaeneHus] HeMpepbIBHOM
CIIy4aiiHOM BETWYUHBI X

( 0 npu x<0
J0,25x3(x+3) npu 0 <= x <=1

F(X):[ 1 npu x>1

Haiitu mutotHOCTh pactpenenenus f(X), mocrpouts ee
rpaduK, BEpOSITHOCTD TONAaHUS B 3aJaHHBIN HHTEPBAI

[0,5; 2], Mx, Dx, 7x.

OIIK-1.3

IIpumensieT MeTObI
MOJIETTUPOBAHUS U
MaTeMaTH4eCKOro
aHanuza JJs
pelieHus 3aaa4
TEOPETUYECKOTO U
MPUKIIQJTHOTO
XapakTepa

Ilpumepnvie npuknaonsie 3a0a4u u 3a0aHU

3agaya 1. [lepumeTp 3eMeNbHOrO ydacTKa TPEYroJbHOU

¢opmbl paBeH 2 P . JIBe ero CTOpPOHBI paBHBI
COOTBETCTBEHHO X M Y . BbIpa3uth miomangs yyacTka Kak
¢ynkuuro X w Yy . Haiitu u wu300pa3uth o0nacth

ornpeeneHust GyHKImu S =S(X,Y)

3amaua 2. J[ns HachIMaHUs TIeCKa U3TOTOBJICH pe3epByap B
¢dopme koHyca BeicoToi H = 3 M, paguycom ocHOBaHus 1 M.
Kak wu3MeHuTcss 00BeM pe3epByapa, €CJIH  BBICOTY
yBenuuuTh Ha 0,3 M, a paJinyc OCHOBaHHS YMCHBIIUTh HA
0,1 m?

3aganue 3. B 1mensx panuoHANBHOTO WCHOJIb30BAHUS
MaTepuasoB PU U3TOTOBICHUHU pe3epByapa OalKy IITMHON
a TpebyeTcsi pa3euTh Ha TPH YaCTH TaK, YTOOBI 00BEM
MPSIMOYTOJIBHOTO ~ pe3epByapa, IOCTPOSHHOTO Ha JTHX
4acTAX KaK Ha CTOPOHAX, ObLT HAMOOIBIIIIM.

3ananue 4. I3 npsAMOyrojabHOTro JUCTA XKECTH LIUPUHOH a
M3TOTOBUTB KEJI00 MPU3MATUYECKON (OPMBI TaK, YTOOBI
€ro MOMepeyHOe CeUeHNE NMENIO HauOOIbIIYIO TUIOIAIb.




0) Ilopsiiok nmpoBeaeHUS MPOMEKYTOUYHOM aTTeCTAIMU, IOKA3aTeJIM U KPUTEPUH
OLlCHUBAHMUSL:

[IpoMexyTouHast —arTecTals IO JUCHUIUIMHE «MaTeMaTHYeCKUid aHaau3»  BKIIOYAeT
TEOPETUYECKHE BOTPOCHI, TO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUSI 00YUAIOIIUMUCS 3HAHUH, U
NPaKTUYECKHE 3a/aHusl, BBIABIIONIME CTENEHb C(HOPMUPOBAHHOCTH YMEHUN W BIaJCHUM,
npoBoauTcs B hopme 3aueta (3 cemectp)

Ilokazamenu u Kpumepuu ouenueanusn sauema:

- IUISL cIaYM 3a4eTa o0ydJaromuiics mokaspiBaet cpopmupoBanHocTh komneTeHuu OITK-1 mo
pazznenaMm 1-ro cemecTpa, T.€. OKa3bIBAeT COOTBETCTBYIOIIME 3HAHUS (IO KpaiiHel Mepe, Ha
YPOBHE BOCIIPOU3BEICHUS U 00BICHEHUSI MHPOPMAIIUH ) U HHTSIUICKTYaTbHBIC HABBIKU PEIICHUS
MPEVIOKEHHBIX B TaOJIMIIE 11.7a) 3a71a4;

- 3a4€T He CAaH, €CIIN PE3YJbTaT O6y‘leHI/I${ HE NJOCTUTHYT, 06yqa10m1/n71051 HE MOXCT IIOKa3aTb
3HAaHUA Ha YPOBHC BOCIPOU3BCACHUA U 00BACHCHUS I/IH(i)OpMaIII/II/I, HE MOXET II0Ka3aTb
HHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a1a4.





