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JIuer aktyaau3zanuu pado4eil nporpaMmal

Pabouas mporpamma nepecMoTpeHa, 00cykaeHa u oqoopena s peanusanuu B 2024 - 2025
y4eOHOM Trojly Ha 3aceianuu kadeapbl [IpukinanaHoii MaTeMaTHKU U UHPOPMATUKA

IIporokos ot 20 1. Noe
3aB. kadenpoii 10.A. N3BekoB

Pabouas mporpamma nepecMoTpeHa, 00cyxkaeHa u ogo0penHa st peaymsanyu B 2025 - 2026
y4eOHOM Trojly Ha 3aceianuu kadeapbl [IpukinanHoii MaTeMaTHKU U UHPOPMATUKA

IIporokoa ot 20 . Ne
3aB. kadenpoii 1O.A. U3BekoB

PaGouas mporpamma nepecmoTpeHa, oocyxaeHa u ogo0pena st peanusanuu B 2026 - 2027
yaeOHOM roy Ha 3acemnannu kadeapsl [IpuknanHoit MaTeMaTHKU U HHPOPMATHKU

[IpoTokoi ot 20 r. N
3aB. kadenpoii 10.A. N3BekoB

PaGouas mporpamma nepecMoTpeHa, oocyxaeHa u ogoopena st peanusanuu B 2027 - 2028
yueOHOM rofy Ha 3acenanuu kadeaps! [Ipuknannoit MaTeMaTHKU 1 UHPOPMATUKU

IIpoTokos ot 20 r. Ne
3aB. kadenpoii 10.A. N3BekoB




1 llesin ocBOeHMS AUCHMILIMHBI (MO1YJIs1)

LensMu ocBOeHUS MUCHUILIMHBI «MaTeMaTHUYECKUHA aHallu3» SIBISIOTCSA: O3HAKOMHTH
00y4aeMbIX C OCHOBHBIMH TIOHSATHUSIMU U METOJAaMHU BBICHIEH MaTE€MaTHUKH, CO31aTh
TEOPETUYECKYIO U MPAKTUUYECKYIO 06a3y MOArOTOBKY CIIEUATINCTOB K A€ATeIbHOCTH, CBSI3aHHOM C
UCCJICIOBAHUEM, Pa3pabOTKOW M TEXHOJIOTUSMH IPOIECCOB IMOTYYCHHS] METAJUIOB M CILIABOB,
METAINIMYECKUX  H3eNuil  TpeOyeMoro KauecTBa, U OCHOBAHHBIX Ha TMPUMEHEHUU
MaTEeMaTUYeCKOr0 aHAIN3a U MOICIIMPOBAHUS.

2 MecTo AuCHUILINHBI (MOAYJISA) B CTPYKType 00pa3oBaTe/IbHOIi MPOrpaMmMbl

JucuunnuHa MareMaTuyecKuil aHainu3 BXOJUT B 00s3aTeNbHYIO YacTh Y4eOHOTO IIaHa
00pa3oBaTeNbHOI TPOrPaMMBI.

Jlng  w3ydeHus  JAUCUUIUIMHBL  HEOOXOAMMBI  3HaHWsS  (YMEHHS,  BIAJCHHS),
c(OpMHUPOBAHHBIC B PE3YJIbTATE U3YyUSHHSI JUCIUTUINH/ IPAKTHK:

Marematuka

3uanus (yMEHUs, BIAJCHUS), TIOJyYEHHbIC MIPU U3YYCHUH JTaHHOM TUCIUILUIUHBI OyIyT
HEOOXOIUMBI JIJISl U3YYCHUS TUCIUTLUINH/TIPAKTHK:

Tennodusuka

AHaiM3 9ucinoBor HHGOPMAITHHI

Mertponorus, CTaHIapTU3AIMS ¥ CePTHUPUKAIHS

[InanupoBaHue SKCIEpUMEHTA

3 Komnerennum ody4yarwuerocsi, popMupyemMbie B pe3yJibTaTe 0CBOCHUS

AUCUHMILINHBI (MOAYJIA) U IVIAHUPYeMble pe3y/ibTaThbl 00y4YeHUs

B pe3synbrate oCBOEHMS JUCHMIUIMHBI (Monyis) «MaTeMaTHyecKUid —aHaIu3»
00y4Jaromuincs J0KeH 001a1aTh CIISAYIOIIMMU KOMITETCHIIUSMU:

Kon nanukaTtopa WNHaukaTop 10CTHKEHUS KOMIIETEHIIUH

OIIK-1 CnocobeH pemats 3a1adu MPOPECCHOHATBHON JIEATEIBHOCTH, TPUMEHSST METOIBI
MOJICIIMPOBAHMSI, MATEMAaTHIECKOTO aHAJIN3a, ECTECTBEHHOHAYYHBIC M OOIICHH)KCHEPHBIC 3HAHUS

OIIK-1.1 Hcnonb3yeT ecTeCTBEHHOHAyUHbIE 3aKOHbI M IMPHUHLMIIBI MPU PELICHUU
MIPaKTUYECKUX 3a/1a4

OIIK-1.2 Pemaer crammaptHeie mpodeccHoHANbHBIE 33aJaud  C PUMEHEHHEM
OO0IIEMH)XEHEPHBIX 3HAHU I

OIIK-1.3 [IpuMeHsseT MeTOIbl MOACIMPOBAHUS M MATEMAaTHMYECKOIO aHauu3a I
peleHus 3a/1a4 TEOPETHUECKOro U PUKJIIAHOTO XapakTepa




4. CTpyKTypa, 00bEM M COAEpKaHUE T CHUILTHHBI (MOYJI51)
OO6mmas TpyJI0EMKOCTh AUCIUIUIMHBI COCTaBiigeT 3 3aueTHbIX eauHun] 108 akaj. yacoB, B TOM

YUCJIC:

— KOHTaKTHas pabota — 37 akaj. 4acoB:
—ayauropHas — 36 akaj. 4acos;

— BHeayAUTOpHAas — | akaj. 4acos;

— caMocTodATenbHas paboTta — 71 akaj. 4acos;
— B OpMe MPaKTHIECKOM MOATOTOBKHU — () akas. 4ac;

d)opMa aTTeCTalluu - 3a4€CT

AynutopHas g s
o | KonTakTHas pabota E = Dopma TeKyILEro
& s X Bu KOHTPOJIS
Paszen/ Tema 5 (B akaj. Jacax) = o 5 p Kox
g & ©| caMoCTOsTeNbHOM |  ycIIeBaeMOCTH U
JCIATUTAHEL 5 E = ., | KOMITeTeHIUH
o) 5 g 5 paboTh IIPOMEKYTOYHON
Jlek. | @0 | MPAKT- [ =g aTTecTaluu
3aH. | 3aH. |Q &
1. Huddepentmansaoe
HCYHUCIICHHE byHKIUH
HECKOJIbKHX IEPEeMEHHBIX
CaMOCTOSITENILHOE
H3y4YCHHUE
1.1 Omnpenenenve Hmey ATVDLL:
OCHOBHBIX MOHSATHH. Hanﬂcagle. OIK-1.1
Ilpenen m HenmpepbIBHOCTH s
OHIT. OCHOBHLIC CBONCTEA 2 2 8 KOHCIICKTa npoBepka koHcnekra| OIIK-1.2,
C «CsoiicTBa OIIK-1.3
GyHKIMHA, HEMPEPHIBHBIX B P—
3aMKHYTOI 00acTu. YHKLHH,
HEMPEPHIBHBIX B
3aMKHYTOM
obsactu
1.2 YacTHble IIPOU3BOJHBIE
" MPOM3BOIHAS 1o
HaIpaBJIeHHIO. -KOHCYJIbTHPOBaHUE OIK-1.1
KacarenbHas miockocTs u 2 2 6 soimonHeHne AKP,| mo pemenuio U3, OITK 1'2’
HOpMaJb K OBEPXHOCTHU. 3 U3 «®HII» |- npoBepka pemieHus OIIK 1' 3’
T'eomerpuuecknit CMBICTT AKP ’
muddepenunana. [Ipusnak
T depeHInPYeMOCTH.
1.3 TIpou3BonHas CIOXHOU
KIIMH. YacTHble
yscu -KOHCYJIbTHPOBaHHE
MIPOU3BOHBIE u OIlK-1.1,
BeinosiHenne AKP,| no pemenuro UJ13,
TUQQepeHInabl  BBICIIHX 2 2 6 OIlK-1.2,
U3 «DHII» |- mpoBepka pemnieHus
HOPSIKOB. AKP OIIK-1.3
JuddepennupoBanue
HESIBHO 3aJaHHBIX
1.4 DOxcrpemyMm (yHKIMH
-KOHCYJIbTHPOBaHUE
HECKOJBKUX TMEPEMEHHBIX. Y P OIIK-1.1,
soimonHeHne AKP,| mo pemenuio U3,
HawuGonsiiee u 2 2 6 OIlK-1.2,
N3 «®HII» |- npoBepka pemeHus
HanMEHbIIIEe 3Ha4YEHHUE AKP OIIK-1.3
OHIT
Hroro no paszeiny 8 8 26
2. IIpumenenne
MaTeMaTHYECKOro  aHaiM3a B
TEOpUH BEPOSITHOCTEH u

MaTeMaTHIECKOM CTAaTHCTHKE




2.1 CiyuaiiHpie BEIUYIHHEI.

Juckpernsie u
. - KOHCYJIbTHPOBAHHE
HETpepbIBHbIE  CITydaiiHbIe
- HOATOTOBKA K o pemennro /13
BEJIMYMHBIL. Psan
MIPaKTUYECKOMY «Teopus
pacripeneneHus, (yHKIUS . OIlK-1.1,
3aHATHIO, BEPOATHOCTEN»
pacrpeiesieHus u 2 2 10 OIlK-1.2,
- BBIIIOJIHEHHE - IpOBEpKa
IUIOTHOCTb. OIIK-1.3
N3 «Teopuss | Bemomnenus M/13
Maremarnyeckoe o
BEPOATHOCTEH! «Teopust
OKHJaHHe U .
BEPOATHOCTEN»
JUcIepcusi, HayalbHbIE U
HEHTPAJIbHBIE MOMEHTBHI.
HomroToska k|~ KOHEY/IbTHPOBaKHE
2.2 W3BecTHBIE A no pemenuto NJ3
MPaKTUYECKOMY
pacripeniesieHus u ux «Teopus OIlK-1.1,
3aHATHIO, .
YHUCIIOBBIE XapPAKTEPUCTHUKH. 2 2 10 BEPOSATHOCTEN» OIIK-1.2,
- BBIIIOJIHEHHE
HopwmansHoe - mposepka U3 OIIK-1.3
U3 «Teopus
pacnpeeneHue. . «Teopust
BEPOATHOCTEN» .
BEPOSTHOCTEN»
- IOJITOTOBKA K
2.3 3akoHHI 0OIBIINX mpaxiaeckomy |~ KOHCYIBTHPOBaHHE
yucen. HepaBeHcTBO U p SAHSITIIO Y | no pewenuto U3 , OIlK-1.1,
TeopeMa YeObInéra. 2 2 10 ’ - 3ammuTa /13 OIIK-1.2,
- BBITIIOJIHEHHE
LlentpanpHass npenenbHas «Teopus OIIK-1.3
U3 «Teopus .
Teopema. . BEPOSTHOCTEN»
BEPOATHOCTEN
- IOJITOTOBKA K
2.4 Mmuoromepnbie KOHCYJBTUPOBaHUE
N MIPaKTHYECKOMY
cilyyaiiHble BEJIMYHHBL. SAHSITIIO o pemenuto U3, OIIK-1.1,
OyHKIMKM  pacTpeneneHus, 2 2 3 ’ 3ammura UJ13 OIIK-1.2,
" - BBITIIOJIHEHHE
CBOIICTBa. Yucnossie «Teopus OIlK-1.3
N3 «Teopus N
XapaKTEePUCTHUKH. . BEPOSATHOCTEN»
BEPOATHOCTEI»
- MOJITOTOBKA K
-KOHCYJIBTHPOBAaHHE
MIPaKTHYECKOMY
SAHSITHIO IO PELIEHUIO
2.5  DieMeHTHl  TEODPHH BLIHOJ'IHCI-;I/IC J1a00paTOPHBIX OIIK-1.1,
KOPPEIISIIIIH P 2 2 12 1a60PaTOPHBIX pabor, OlIK-1.2,
pp parop -IIpOBEpKa OIIK-1.3
pabot no
. 71a00paTOPHBIX
MaTeMaTHIeCKOH
pabor
CTAaTUCTHKE
Hrtoro no paszzeny 10 10 45
Hroro 3a cemectp 18 18 71 3a4€T
Hroro o nucruminae 18 18 71 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpamumuoHHble oOpa3zoBarenbHbIE TexHONOrHH. OpraHuzanus 00pa3z0BaTEIBHOTO
mpoiiecca, MpeArnojaraeT MNPsSMYK0 TPAaHCISALMI 3HAHUW OT MpEenojaBaTessi K CTYACHTY
(MpenMyIIECTBEHHO Ha OCHOBE OOBSICHUTEIBHO-MILTIOCTPATUBHBIX METOJIOB  OOydYeHUS).
VYyeOHasi JesATeNbHOCTh CTY/I€HTa HOCHT B TAaKMX YCIOBHUSX, KaK MPaBHIIO, PEIPOAYKTHBHBIN
Xapakrep.

®opMbl yueOHBIX 3aHSATHI:

- uHpOpPMALMOHHAS JIEKIUS — TIIOCIEAOBAaTeNIbHOE H3JIOKEHUE Marephajia B
TUCIUILTMHAPHOM JIOTHKE, OCYIIECTBIIIEMOE PEUMYIIIECTBEHHO BepOaIbHBIMU CPEACTBAMH.

- IIPaKTUYECKOE 3aHATHUE, IIOCBSILIEHHOE OCBOGHUIO KOHKPETHBIX YMEHUN U HABBIKOB I10
MPEAJIOKEHHOMY AJITOPUTMY .

2. Texuomoruu mpoekTHOro oOydeHms. OOpa3oBaTENBHBIN MPOIECC TOCTPOCH B
COOTBETCTBUHM C aJTOPUTMOM I[OJTAIHOTO PEUICHHS MPOOJIEMHONW 3alaydl WA BBIOJHEHUS
yueOHoro 3ananus. [IpoekT npenmonaraeT COBMECTHYIO Y4€OHO-TIO3HABATEILHYIO JeSITEIHbHOCTD
TpyNIbl CTYJEHTOB, HAIIPABJICHHYIO HA BHIPAOOTKY KOHIEHIMH, YCTAHOBJICHHE IIeNiel U 3ajad,
(OpMYIHPOBKY OXKHAAEMBIX PE3YJbTAaTOB, OIPEICICHUE NPUHIUIOB W METOIAMK PpEIICHUS
MOCTABIEHHBIX 3a7ay, MJIAHUPOBaHUWE XoAa pabOThl, MOUCK JOCTYMHBIX M ONTHMAJIbHBIX
pECYpCOB, MO3TANHYIO PEATU3ALUI0 IJJaHa padOThl, MPE3EHTALMIO PEe3ylbTaToB pabOThI, MX
ocMbiciienre u pedaekcuto. [Ipumensiercs B OCHOBHOM i ITepexo/ia KOMIETEHIIMH Ha YPOBEHb
BJIQ/ICHUS.

OcHOBHBIE TUIIBI IPUMEHSAEMBIX HAMU B 00pa30BaTEIbHON 1€ATEIbHOCTH ITPOEKTOB:

HccnenoBatenbCkuii MPOEKT — CTPYKTypa npuOmmkeHa K QopmaTy HaydHOTO
UCCIEe0BaHus (0Ka3aTeNbCTBO AKTYyaJIbHOCTH TEMbI, OIpPEJIEICHUE HaydHOW HpoOJIEMBL,
mpenaMera U OO0bEeKTa HUCCIEOBaHMs, IeNied M 3a7ad, METOJI0OB, MCTOYHUKOB, BBIIBI)KCHHE
THIIOTE3bI, 0000IIEHNE PEe3yIbTaTOB, BBIBOJBI, 00O3HAYCHHE HOBBIX Mpodiem). PesymbpraTom
ABIIAeTCS yueOHas KapTa 1o MOAYJIIO Hallei 00pa3oBaTenbHON MPOrpPaMMBI.

TBOpYECKMI MPOEKT, MNPEANOJIAraloUMid B OTJIMYHME OT NPEABbIAYLIEr0, KOHECYHBIN
MPOAYKT B CIEAYIOUIMX BapHaHTaxX — ra3era K UCTOPUYECKH 3HAUMMOMY «MaTeMaTH4YE€CKOMY»
coObITHIO (TIpa3aHuK yrcna «[Im» U T.11.); «MaTeMaTu4eckasd» OTKpPBHITKA (CBOETo poaa ydueOHas
KapTa, TOJIbKO HeopMaIbHO, KpacouyHO 0hOopMIICHHASI; BUJICOPOIUK «Sl HAaydy Bac pemarb ...» U
T.IL.

NudopMalilioHHBIE TPOEKT — Y4eOHO-TO3HABAaTeNbHAs JACSITENBHOCTh C  SPKO
BBIPQ)KEHHOH IBPUCTUYECKOM HAIPABIEHHOCTHIO (ITOUCK, OTOOP U cCHUCTEMAaTH3alus HH(POpMAIUN
0 KakoM-TO 00BEKTe, O3HAKOMIIEHHE YYACTHUKOB MPOEKTa ¢ 3TOi MH(pOpMalMeil, ee aHAIu3 U
00001IIeHIE U, HAKOHET, TIPE3CHTAITUS 110 MPAKTUICCKOMY TIPHIIOKEHUIO).

4. NudopmanimoHHO-KOMMYHHKAIIMOHHBIE 00pa3oBaTelbHble TeXHOIOTUU. OpraHu3anus
00pa3oBaTEeNBHOrO MpoIecca C MPUMEHEHHEM CIIeHUAIM3UPOBAHHBIX MPOTPAMMHBIX Cpel U
TEXHUYECKUX CPEACTB paboThl ¢ wuHpopMmaiuel (MHPOPMAIMOHHYIO Cpeldy YHUBEPCHTETa
MOOAYC MOODLE).

6 YueOHO-MeTOAMYeCKOe 00ecIieuyeHre CaMOCTOATEIbHOM padoThl 00y4yarouxcst
[IpencrasieHo B npuioxeHuu 1.

7 OueHoYHbIE CPeICTBA /sl IPOBeAeHUS POMEKYTOYHOM aTTeCTALNH
[IpencraBieHs! B IPUIOKEHNH 2.

8 YueOHo-MeTOAN4YEeCKOEe U HH(POpMALIMOHHOE 00ecTiedeHre TUCIUILIMHBI (MO1YJIs1)
a) OcHoBHas JuTEparypa:
1. unaues, B. C. Boicas matemartuka : yueOHuk / B.C. IlIunayeB. — Mockaa :



NHOPA-M, 2019. — 479 c. — (Bricmiee oOpa3oBanue). — www.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-010072-2. - Teker : AJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/990716

2. Maremaruka : yae6Hoe mocodue / 0. M. Jlanunos, JI. H. XXyp6enko, I'. A. HukonoBa
[u ap.] ; mox pen. JI. H. XKypGenko, I'. A. HukonoBoii. — Mocksa : UHOPA-M, 2019. — 496 c.
— (Briciee oOpazoBanue: bakanaspuar). - ISBN 978-5-16-010118-7. - Tekcr : 31€eKTPOHHBIH. -
URL: https://znanium.com/catalog/product/989799

0) JlonoiHuTEIbHAA JINTEpPATypa:

1. MaremaTuka B mpuMepax u 3anavax : yued. mocodue / O.M. [lertspesa, JL.H.
XKypbenxko, I'.A. Hukonosa, H.B. Hukonosa, C.H. Hypuesa. — Mocksa : UHOPA-M, 2019. —
372 c. — (Bricmiee obpazoBanue: bakanaBpuat). - ISBN 978-5-16-011256-5. - Tekcr :
anekTpoHHbIH. - URL: https://znanium.com/catalog/product/989802 .

2. ®uxTtenronsbll, ['. M. OCHOBBI MaTEMAaTUUYECKOTO aHAIK3a : Y4eOHUK : B 2 yacTsx / I'. M.
®uxrtenronbi. — 11-e u3n., crep. — Cankrt-IletepOypr : Jlans, [6. 1.]. — Yacte 1 — 2019. —
444 c¢. — ISBN 978-5-8114-0190-1. — Tekctr : onektpoHHbli // Jlanb
AeKTpOoHHO-O0nOMoTeynast cucrema. — URL: https://e.lanbook.com/book/112051

3. ®uxrtenronsll, ['. M. OcHOBBI MATEMaTUYECKOTO aHANIK3A : y4eOHUK : B 2 yacTsax /. M.
®uxrtenronsi. — 10-e u3n., crep. — Cankrt-IlerepOypr : Jlans, [0. 1.]. — Yacts 2 — 2019. —
464 c¢. — ISBN 978-5-8114-0191-8. — Tekctr : onektpoHHbli // Jlanb
NMEeKTPOHHO-O0nOmoTeunas cucrema. — URL: https://e.lanbook.com/book/115730

B) MeToan4yeckue yKa3zaHus:

1. Makcumenko, M.A. CoObiTrst 1 BeposTHOCTh. HacTh 2: MeTon. ykas. - MarHuToropck:
'OV BIIO «MI'TY um. I'.'11. HocoBay, 2010. - 25 c.

2. I'yruna E.M. JlaGopaTopHblii MpakTUKyM 1o ctatuctuke ¢ npumeHeHuem EXCEL:
Mertoq. yka3. s J1abopaTOPHBIX PabOT 10 MATEeMAaTUYECKOU cTaTUCTHKE.- MarauToropck: [OY
BIIO «MI'TY um. I'.1A. HocoBay, 2009 — 40 c.

3. CaBymkuna H.®. KombOunatopuka. CoObiTme u BepositHOocTh. Yacte [
Komb6unaropuka. Anrebpa coObiTuii: Meron. ykazanus mo AMCHMILINHE «MareMaTuka» JUis
cTyneHToB I kypca Beex crienuanbHocteil. — MI'TY, 2007.— 17 c.

r) [IporpammHuoe o0ecnieuenne 1 UHTEpHET-pecypChbl:

IIporpamMHoe oGecrieyenne

Haumenosanue I10 Ne norosopa Cpok nercTBus JIULCH3UU
7Zip cB000HO pacmpoctpansiemoe [10 0eccpouHo

MS Ofﬁce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional

Eg?flgip Mozilla cB000IHO pacnpocTpansemoe [10 0eccpouHo
Bpaysep Yandex  |cBoOomHO pacmpoctpansemoe [10 06eccpouHo

FAR Manager cB000IHO pacnpocTpansemoe [10 0eccpouHo

IIpodeccnonanbubie 6a3bl JAHHBIX M HH(POPMAIIMOHHBbIE CIIPABOYHbIE CUCTEMbI

| Haspanue Kypca | Ccbuika



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

MexaynapoaHas 6a3a MOJTHOTEKCTOBBIX
KypHaioB Springer Journals
DJNEeKTPOHHBIE PECYpChl  OMOIMOTEKH
MI'TY um. I'"1. HocoBa
Poccuiickas l'ocynapcrBenHas
6ubnuoreka. Karamoru
Wudopmanmonnas cuctema - Enmnoe
OKHO J0CTyna K HWH(POPMAIXOHHBIM
[TouckoBas cucrema Akanemus Google
(Google Scholar)
HauunonanwsHas
HH(OPMAMOHHO-aHATUTHYCCKAs URL: https://elibrary.ru/project _risc.asp
cucteMa —  Pocculickuii  HWHIEKC
9 MaTepuaJibHO-TeXHHYeCKOe o0ecnevyeHne JUCIUIJIMHBI (MO1YJIs1)

http://link.springer.com /

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

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

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

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

MatepuanbHO-TEXHUUYECKOE 00ecIeueHNe AUCIUIIIINHBI BKIFOYAET:

MarepuaiabHO-TEXHUUECKOE 00ecrieueHre TUCIUITIIMHbBI BKI0YAeT:
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IMPUJIOKEHHUE 1

Y4eOHo-MeTOoAUYECKOE O0ecTieYeHHe CAMOCTOSITeIbHON Pa0oThl 00yYaI0IIMXCH

[To mucuurmnae «MaTeMaTH4eCKHil aHAIIM3» MPEyCMOTPEHA BHEAYIUTOPHAS CAMOCTOATEIbHAS
pabota OOydYaroImmXxcsi, MPOBOJMMAsT B BHJEC CAMOCTOSITEILHOTO HW3YYCHHS JUTEPATYphl U
MH()OPMAIMOHHBIX PECYpCOB, a Tak)K€ B BUJIC PEIICHHUS TUIIOBBIX 3aJad IPHU BHITOJIHECHUH
KOHTPOJIBHBIX PaloT.

Ilpumepnvie konmponvhvie paoomot (AKP):

AKP «®HII»

3adanuel. HaliTu u nocTpouTh 00JIacTh oOmnpeAeneHus QYHKIUU

z=1In(4-x%-y?)—arcsin( 2 - y).
3aodanue 2. Halinure YacTHbIE NPOU3BOAHBIE IIEPBOIO MOPAAKA (YHKIMH:

X+ Yy

z=3xy? —sin(x? + y) +
X =Yy



3aoanue 3. Haiigure IpagueHT CKAIIPHOTO NOJIA u = x2 + y% — z2 M €ro MOAyJb B TOUYKE

M(1;-1;2) .

3aoanue 4. HaiiTu HanMeHblllee W HauOoJbllee 3HaYeHHEe (YHKUIUU

z=x2—-xp+2y2+2y+1

B 00JacTl D: x+y=-5; x=0; y=0.

N3 «®HII»

3anaua 1. Jlana QyHKIMsA 2 = In (\/; +2 y3). Tpebyercs:

. oz 0z
1) HaiiTu yacTHbIE IPOU3BOJHBIE — U —;

ox oy
2) Haiitu nomubii nuddepenuman d: ;

. 82z 0%z
3) Ilokasatp, uTo AJIsl JAaHHON (PYHKIIUH CIPABEAITUBO PABEHCTBO: = .
0x0y 0yOox
. oz P
3apaua 2. Haiitu uyacTtHble TPOU3BOAHBIE — > ——, CCIM IIEPEMEHHBIC x y W z CBSI3aHBI
ox 0y
PaBEHCTBOM BUJIA e~ +3x2sin y —2xz3 = 0.
3 1 .
3apaua 3. Jlana cioxHas QyHKUOMS u = (3 + 2x2 - x=1tgt, y= . Haiitn monnyro
v)
cos ¢

d.
IPOU3BOIHYIO —.
dt

3anaua 4. [lana GpyHkums z = x° - 3x2y + 3xp 2 + 1. TpeOyercs:

1) Haiitu rpaguenT 3Toi GyHKIMU B TOUKE M (3;1);
2) HaiiTi mpou3BoaHy0 (DYHKIMH B TOUKE M (3;1) B HAaIPaBICHHUH, HIIYIIEM OT ITOH TOUKH
KTOYKE N (6;5).

3agaua 5. Haiitu skcTpeMyM QYHKIMH ABYX TIepeMeHHBIX z = (x +3) + (y - 2)’

3agaua 6. /lana QyHKOMS ABYX HEPEMEHHBIX z = x2-xp +2y2 +3x+2y+1 U ypaBHEHUs

IPaHUI] 3aMKHYTOH 001aCTH D : x = 0, y = 0, x + y = =5 Ha IUIOCKOCTH X0y . TpeOyercs:

1) Haiitu Hanbonblllee ¥ HaMMeHblIIee 3HaUeHUuEe PYHKINH z B 00JaCTH D ;

2) Cpenarp yepTex 00JACTH D B CUCTEME KOOPIMHAT, YKa3aB B HEM TOYKH, B KOTOPBIX
(GyHKIUS MMeeT HauOoJIblllee U HAMMEHbIIEe 3HAUCHHUS.

AKP «Teopus BeposiTHOCcTeil. MaTeMaTHYeCKAas CTATHCTUKA)

1. B ypue 12 mapos. Cpenu >tux mapo 3 Oenbix u 9 uepHbix. KakoBa BeposSTHOCTH TOTO, YTO
Hay/lauy BBIHYTHIH 11ap oKaxkeTcs 0enbiM?



e

B papuoctyauu tpu mukpodona. s kaxaoro u3 nepBbiX ABYX MHUKPO(OHOB BEPOSITHOCTh
TOTO, YTO OH BKJIOUEH B JaHHBIA MoMeHT, paBHa 0,45, a mna tperbero — 0,9. Haiitu
BEPOATHOCTH TOTO, YTO B JAHHBI MOMEHT BKJIIOYEHBI 2 MUKPO(OHA.

B nponaxe uMeroTcs Oeble ¥ KOPUYIHEBBIE SiIa B COOTHOIICHUH 2:3, PUYEM IPOU3BOICTBO
60% O6enbix u 71% KOpUYHEBBIX AULl JATUPYETCS JHEM, MPEALISCTBYIOIMIUM JTHIO MPOJIAXKH, a
ocTajJbHbIE fllla JAaTUPYIOTCs Oosee paHHUMH uuciaamu. [lokynaTens 3akasbIBaeT silla,
JaTUpyeMbI€ JTHEM, MPEAIIECTBYIOIIMM JHIO MPOJakH, HE3aBUCUMO OT X LBeTa. KakoBa
BEPOSITHOCTH TOTO, YTO EMY MPOAAAYT PEIICTKY OCNbIX SUIl?

Tenedonnas cerb yupexaenus obcmyxkuBaer 200 abGoHeHTOB. BeposTHOCTH TOro, 4Tto B
TEUECHUE MHHYTBI BHYTPH JTOM CETH KTO-TO KOMY-TO TMO3BOHHUT, paBHa 0,7. Kakoa
BEPOATHOCTH TOT0, YTO B TEUEHUE MUHYTHI OyzeT 5 3B0HKOB? KakoBa BEpOSITHOCTh TOTO, YTO B
TEe4eHUEe MUHYTHI OyzneT He Oosee 5 3BoHKOB? HaiiTh HamBeposiTHEMIee YHCIO 3BOHKOB B
TEYEHUE MUHYTBHI.

3amaH psii pacnpeneneHus: ciydaiiHod BenuumHbl X. HallTh matemaTudeckoe OXHIaHHe,
JTUCIIEPCHUIO U CPEeIHEE KBaJIpaTHuecKoe OTKIoHeHue. [locTpouTs pyHKIMIO pacipeaeneHusl.

X 4 6 10 12
P 0.3 0.2 0.2 0.3

Jls HenpepbIBHOM CiTy4yaifHON BeMWYMHBI 3a/1aHa PyHKIUS pactipeneneHus F (x). Tpebyetcs

HATU MJIOTHOCTh pacrpeneneHus f (x), MaTeMaTH4ecKoe OXKHIAaHHE, AUCIEPCHUI0, CPEIHEE

KBaJpaTHYECKOE OTKJIOHEHUE. BBIUUCIUTH BEPOSTHOCTH TOTO, YTO OTKJIOHEHHE CITydailHON
BEJIMYMHBI OT €€ MaTeMaTHYECKOTO OXHIaHUs OyaeT He Ooyiee CpelHero KBaJIpaTHYeCKOTO
otksioneHus. [Toctpouts rpaduk GyHKIHHA.

1 0 ) x<0n

r\x)=1_.(*_vvu~n) v x
|
'[ o B
3aKoH pacrhpesieNieHusi CUCTEMbl AUCKPETHBIX CIyYalHBIX BeMMYMH (X ,Y ) 3aJaH TaOIHIIEH.

Haiitn k03()(HLUEHT KOppelauuu r U BEPOATHOCTb IONAJAHUS CIy4aliHOM BEIUYUHBI

(x,r) BoOmacTe 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

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

JladopaTopnasi paboTa «MaTemMaTHyecKasi CTATHCTHKA

Crarucruyeckasi MpOoBE€pPKaA CTATUCTUYCCKHUX I'HIIOTE3

Hesab. HayunThcs BBIABUTaTh U NMPOBEPSTHh CTATUCTUYECKYIO TUIIOTE3y O BHJIE pacHpeieIeHHs
CIIy4yallHO! BEJIMYMHBIL.

3ananue.

1.ITo BUAY I'MCTOIpaMMBbI YaCTOT BbIABUHYTH T'HIIOTE3Y O BUAC PACIIPCACIICHUSA cnyqaﬁHoﬁ
BCIIMYHHBI.




2.1IpoBeputh

HCIIOJIB30BaHHCM

a) nmokazaresueit A u E;

0) kpuTepus

TUIIOTE3y O HOPMaJIbHOM pPAaCHpPENEICHUHM CIy4YalHOM BEJIMYMHBI C

% 2 ( Xxu-kBazgpar), kpurepuit [Iupcona.

3. HOCTpOI/ITB MOJIMI'OH YaCTOT U TCOPECTUYCCKYIO KPUBYIO HaA IMOJIMT'OHC YaCTOT, 3allUCATh

€€ AaHAJIUTUYCCKOC BBIPAXXCHUC.

4.CpenaTh BBIBOJI.

IMPHJIOKEHUE 2

O1neHoYHbIE cpeacrea 1Jisi IPOBEACHUA l'lpOMe?KyTO‘{HOile aTTeCTalumn

a) HJ'[aHI/IpyeMble pe3yJdbTaThbl oﬁyqe}mﬂ H OLICHOYHBIC CPEACTBA AJIA IIPOBCACHUA
l'lpOMe)KyTO‘{HOifl arrecranuum:

Kon
WHIUKAaTOpa

Nunukarop
JOCTHXXCHUA
KOMIICTCHIIUHU

OneHouHble cpecTBa

OIIK-1 - CnocoGeH pemiath 3a1a4 MPOPeCCUOHATBHOMN 1eATeIbHOCTH, IPUMEHSIS METOIBI
MOJICTTUPOBAHUS, MATEMATUYECKOTO aHAIN3a, €CTECTBEHHOHAYYHbIE U OOIIEHHKEHEPHBIC 3HAHUS

OIIK-1.1

Hcnonb3yer
€CTECTBEHHOHAYUYHbIC
3aKOHBI U IPUHIIUIIBI
IIpU PELICHUH
IIPAaKTUYECKMX 3a7a4

Teopeanecmle BOIIPOCHI AJIA 3a4€Ta H IK3aMCHOB

3 Kypc 3uMHsAS ceccus (3a4er)

10.

11.

Ob6nacts onpenenenust ®HII. Tlpenen, HenmpepbIBHOCTD.
CpoiicTBa (hyHKIMIA, HEMPEPHIBHBIX B OrpaHHYCHHON
3aMKHYTOM 00J1acTH.

YacTHple IPOM3BOAHBIE IIEPBOTO  MOPAJKA, HUX
F€OMETPUUYECKOE UCTOIKOBAHUE.

YacTHbIe TPOU3BOAHBIEC BEICIIMX ITOPSIAKOB.
HuddepenuupyeMocTs W MOJHBINA  AuddepeHnnan

¢bynkuuu.  VHBapuaHTHOCTH  (OPMBI  TOJTHOTO
muddepennmana.
[Tpumenenue MIOJTHOTO maddepeHmnmnana K

MPUOIMKEHHBIM  BhIuMcleHusM.  JuddepeHnnans
BBICIIIUX TIOPSIKOB.

[TpousBoaHas CJIOXKHOM GyHKINU. [MomHast
MIPOU3BOTHASI.

HuddepenunpoBanre HesIBHON QyHKIINU.

KacarenpHast IIIOCKOCTh U HOPMAJTh K TIOBEPXHOCTH.
DKCcTpeMyM byHKIIUN IBYX NIEPEMCHHBIX.
Heo0xoxumoe 1 10CcTaTOYHOE YCIIOBHE IKCTPEMyMa.
Haubonbiiee 1 HauMeHblee 3HAUCHHS (PYHKIIUU B
3aMKHYTOM 00JIACTH.

JluckpeTHast CiyyaiiHasi BEJIMYMHA W CIIOCOOBI €€




Kon
WHIUKAaTOpa

Nuaukarop
JTOCTHIKEHUSI
KOMITETEHIIN U

O1neHOYHBIE CpEeJICTBA

3ananus. OyHKIKS paclpeeiICHUs.

12. MaTeMaTnu4eckoe OKHJAaHUE JUCKPETHOW CIydailHON
BEJIMYMHBI U €r0 CBOMCTBA.

13. Jlucniepcust TUCKPETHOM CIIy4aiiHOW BEJIUYUHBI U €€
cBoiicTBa. CpefHee KBalpaTUYECKOE OTKJIIOHEHHUE.

14. HenpepbiBHasg  ciydaiiHas  BenuuuHa.  CBolicTBa
(GyHKIMU pacnpeaeneHHs.

15. II1OTHOCTH BEPOSITHOCTH HENPEPHIBHOM CIIy4alHOU
BEJIMYMHBI U €€ CBONCTBA.

16. UnCIIOBBIE XapaKTEPUCTUKHU HENPEPBIBHBIX CIIy4YalHBIX
BEIIMYMH.

17. PaBHOMEpPHBII1 51 MOKa3aTeJIbHbIN 3aKOHBI
pacnpeelIeHNs HENPEPBIBHBIX CIIy4YaiiHbIX BEJIUYMH.

18. HopmasibHBIN 3aK0OH pacnpeiesICHUsl U €ro CBOMCTBA

OIIK-1.2

Pemaer ctangapTHbie

npodeccroHaIbHbIE
3a7auu
pPUMEHEHHEM
OOIIENH)KEHEPHBIX
3HaHUI

C

IIpumepnsle npakmuyueckue 3a0anus 011 IK3AMEHO8 U
3auema:
1. Haiitu muiomans purypsl, orpaHu4eHHON

JUHUSIMHU: x =4, y2=4x.

2. Haiitu u moctpouth 001acTh onpesenenns GyHKIuu

U =+/9-x2-y2 +(x—y)3.

3. Haiitn monseiii  auddepennnan (yHKIHHU:

z=x3Iny - sin 2xy.

4. HaiiTu yacTHBIE MPOU3BOJIHBIE TIEPBOTO MOPSIKA

GyHKIMU: z = 5x° 3 + In(x + 4 ).

5. Hanucath YpaBHCHUC KacaTeJIbHOM IIJIOCKOCTH B

HOPMAaJIH K IOBEPXHOCTH z = 4/ x? +y 2 B Touke (3, 4, 5).

6. Ilpu nocraBke c 3aBoja Ha 6a3y 1000 paauonpueMHUKOB,
y 55 BbIILIN U3 CTPOS J1aMIibl. HaliTH BEPOATHOCTH TOTO, UTO
B3SThIH HayJjauy IPUEMHUK OYAET UCIIPaBHBIM.

7. IlppHAMaeM BEPOATHOCTH POKIACHUSA MaIb4YMKa U

NIeBOYKU paBHBIMU. HaliTu BeposITHOCTH TOTO, UTO cpeau 10
HOBOPOXKJIEHHBIX 6 OKaXKyTCsl MaJIbYMKaMHU.

8. JlaH 3aKOH pacrpee’eHus JUCKPETHOH ciiyyaiiHOM
BEJIMYMHBI:




Kon
WHIUKAaTOpa

Nuaukarop
JTOCTHIKEHUSI
KOMITETEHIIN U

O1neHOYHBIE CpEeJICTBA

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

p: 101]102]03]02]02

BBIYHUCIIUTL €€ MAaTCMATUYICCKOC OKUJAaHUC, TUCIICPCUIO U
CpC€AHCC KBAAPATUUCCKOC OTKJIIOHCHUC.

9. Jlana ¢yHKIMS pacnpeneneHus: HenpepbIBHON
CIIy4ailHOM BEJIMYMHBI X

{ 0 npu x<0
3
?0,25)( (x+3) nmpu 0O0<=x<=1

F(X): l 1 npu x>1

Haiitu miiotHocTh pacnpenenenus f(x), noctpouts ee
rpaduK, BEpOATHOCTh [ONAJJaHNs B 3a/JaHHBIN HHTEpBaI

[0,5;2], Mx, Dx, ©-.

OIIK-1.3

[Tpumensier MeToabl
MOJIETIMPOBAHUS U
MaTeMaTHYEeCKOTO
aHajIu3a It
pelieHus 3a1a4
TEOPETUYECKOTO U
MPUKJIAJHOTO
xXapakTepa

Ilpumepnvie npuknaonsie 3a0auu u 3a0aHus

3agaua 1. [lepumerp 3eMeNbHOIO ydacTKa TPEYrojbHOU
dopmel paBeH 2 p . JIBe ero CTOpPOHBI paBHBI
COOTBETCTBEHHO X M Yy . BBIpa3uTh miomiaas ydactka Kak
byukmuio X Wy . Haiitu u wu300pa3uth o06nacTh
onpeaeneHust yHkuu S =S(x,y)

3apaua 2. /I HacelaHus NecKa U3rOTOBJIEH pe3epByap B
dbopme xonyca BbicoToit H =3 M, panuycom ocHoBaHus 1 M.
Kak wu3menurcs o0beM pesepByapa, €ClIH  BBICOTY
yBenuuuTh Ha 0,3 M, a paguyc OCHOBaHHUS YMEHBIIUThH Ha
0,1 m?

3aganne 3. B 1ensx paruoHAIBHOTO HCIOJIB30BAHUS
MaTepHaJiOB IIPY W3TOTOBIICHUH pe3epByapa OalKy IUTHHOM
a TpeOyeTcsi pa3JeliuTh Ha TPU YaCTH TaK, 4YTOOBI 00bEeM
NPSIMOYTOJIBHOTO  pe3epByapa, IOCTPOCHHOTO Ha 3THUX
YacTAX KaK Ha CTOPOHAX, ObLII HAUOOJIBIIHM.

3apanmue 4. 113 npsAMOyrojibHOro JIMCTa KECTH IIUPUHOH a
M3TOTOBUTH KeN00 mpu3MaTHUecKoi (OpMBbI TaK, YTOOBI
€ro MoIMepeyHOe CEUCHUE UMENIO HAauOOIBIIYIO TIOMIAIb.




6) HOpﬂ}IOK NMPpOBECACHUSA l'lpOMC)KyTO‘lHOﬁ aTTeCTallui, II0Ka3aTe/IM 1 KPUTEPUHU
OICHUBAHUA:

IIpoMexxyTounas arrectauuss 10 JUCHHMIUIMHE «MaTeMaTHYEeCKMH aHaU3»  BKJIIOYAET
TEOPETUIECKHE BOIIPOCHI, TO3BOJISIFOIINE OIICHUTHh YPOBEHb YCBOCHUS 00YYAIOIIUMUCS 3HAHUN, U
MPaKTUYECKUE 3a/IaHMs], BBIABIAIONINE CTENCHb CHOPMUPOBAHHOCTH YMEHUM W BIAJICHHM,
npoBoauTcs B popme 3aueta (3 cemectp)

Ilokazamenu u Kpumepuu oueéHuesanus sauema.:

- JUIsl cAAYHM 3a4eTa o0ydaromuiics mokaspiBaer copmupoBanHocTs kommerenu OIIK-1 mo
pasnenam 1-ro cemecTpa, T.€. HOKa3bIBAE€T COOTBETCTBYIOIME 3HAHUS (110 KpaifHeil Mepe, Ha
YPOBHE BOCIIPOM3BEICHHS M 00BSICHEHUSI HH(POPMAITNH) M MHTEIJUICKTYaJIbHbIC HABBIKH PEILICHHS
IpeUIOKEHHBIX B TabmwIe 1.7a) 3a1a4;

- 3a4eT He CJIaH, €CIH Pe3yIbTaT O0yYeHHS HE JIOCTUTHYT, OOYYArOIIMUNCS HE MOXKET MOKa3aTh
3HaHHWS Ha YpPOBHE BOCIPOWM3BEICHHUS W OOBSICHEHUsS WH(GOpMAIMK, HE MOXKET I10Ka3aTh
MHTEIJICKTya IbHbIe HABBIKU PELICHHS MMPOCTHIX 3a/1a4.
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