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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

ensiMmu ocBOEHUS AMCUMILTUHBI «MaTeMaTHyecKuid aHaiu3» SBISIOTCS: O3HAKOMHTD
00y4aeMbIX C OCHOBHBIMU TOHSTUAMH W METOJAMHM BBICIIEH MaTEMaTUKH, CO3/1aTh
TEOPETUUECKYIO U ITPAKTUUECKYIO 0a3y MOATOTOBKH CIIEUAINCTOB K ACSITEIbHOCTH, CBSI3aHHOM C
UCCJIEJOBAaHUEM, Pa3padOTKONH M TEXHOJIOTMSIMHM IIPOLIECCOB IOJYyYEHUS METAUIOB U CIUIABOB,
METAIMYECKUX  U3JeNuid  TpeOyemMoro KauyecTBa, M OCHOBAHHBIX Ha MNPUMEHEHUU
MaTEeMaTUYeCKOro aHAIN3a U MOJCIUPOBAHUS.

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

Jucnummmaa MatemMaTndecKuil aHallu3 BXOAHUT B 00S3aTEBHYIO YacTh Y4eOHOTO TUTaHa
00pa3oBaTesbHOI TPOrPaMMBI.

JUis  u3ydyeHuss  AUCUMIUIMHBL ~ HEOOXOAMMBbI  3HaHUs  (YMEHHUSA,  BIAJCHUS),
c(hOpMUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ PAKTUK:

Maremartuka

3Hanus (YMEHUs, BIAJCHHUSA), TOJyYCHHbIE MTPH W3YYEHUH JAHHON TUCIMIUIMHBI OyIyT
HEOOXOUMBI 17151 U3YUCHUS] JUCIUILITNH/TPAKTHK:

Tennodusuka

AHanus yucioBoi HHPopMauu

Mertposnorusi, cTaniapTu3anus U cepTUPUKALUL

[InanupoBaHue 3KCIEpUMEHTA

3 Komnerenuuu odyuaromerocs, popmMupyemsbie B pe3yJibTaTe 0CBOECHHUS

AUCUMILTUHBI (MOYJIS1) ¥ IVIAHMPYEMBbIe pe3yJibTaThl 00y4eHus

B pesymbrare oOCBOGHMS JAMCHMIUIMHBI (Moayns) «MaTeMaTHYeCKHl —aHaH3»
oOyJaromuiics 10JkeH 001a1aTh CAEAYIOIUMU KOMIIETEHIUSAMU:

KO[[ HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIIN

OIIK-1 Crocoben pemarh 3amadul NpodeCCHOHATBHONU JESTENbHOCTH, MPUMEHSS METObI
MOJICIUPOBAHUS, MATEMAaTHYECKOTO aHAJIN3a, ECTECTBEHHOHAYYHBIE U OOIICHHKEHEPHBIC 3HAHUS

OIIK-1.1 Hcnonp3yeT €CTECTBEHHOHAy4YHbIE 3aKOHBI M NPUHLMUIBI NPU PEILIEHUU
PAKTHYECKHX 3a/1a4

OIIK-1.2 Pemaer cranpapTHble TNpodeccHOHANbHBIE 33aJaud C [PUMEHEHHUEM
00IIeNHKEHEPHBIX 3HaHUI

OIIK-1.3 IIpuMeHsieT MeTOabl MOJAEIMPOBAHUS M MAaTEMaTUYECKOTO aHaiuu3a I
pELIeHNUs 3a1a4 TEOPETUYECKOT0 U MPUKIIAIHOTO XapaKkTepa




4. CTpyKTypa, 00bEM U coep:KaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0eMKOCTh NUCIHMIUIMHBI COCTaBIseT 3 3a4eTHhIX eauHull 108 akan. gacos, B TOM

qyuce:

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

— BHeaynutopHas — 0,7 akaJl. 4acoB;

— caMocTosTenbHas padora — 93,4 aka. 4yacos;
— B (hopme mpakTHyeckoii moarotoBku — 0 akaj. yac;

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yac
dopma aTTecTaliy - 3a4€T

AynuropHas
KOHTaKTHas pabora

Paszen/ Tema (B akaj. yacax)

Kypc

JUCIHUITIIINHBI

11a0.
3aH.

Jlek.
3aH.

MIPAaKT.

CamocrosTenbHast
paboTa cTymeHTa

Bun
CaMOCTOSITSIILHOM
paboThI

dopma TEKyIEro
KOHTPOJIS
yCIIEBAEMOCTHU U
MPOMEKYTOTHOM
aTTecTaluu

Kon
KOMIIETEHLIUN

1. JuddepennuanbHoe
WCUHCIICHHE byHKIMN
HECKOJIbKHX ITePEeMEHHbIX

11 OmnpeneneHue
OCHOBHBIX MTOHATHH.
IIpenen m HempepsIBHOCTH
®HII. OcHoBHBIE CBOMCTBA
(hyHKIUH, HENPEPHIBHBIX B
3aMKHYTOI 00JacTH.

0,5 1

10

CaMOCTOSITEIbHOE
U3y4YeHHE
JIUTEPaTypPbI

KP

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

1.2 YacTtHble IPOU3BOIHBIE
u MIPOU3BOIHAS 1o
HaIpaBJICHHUIO.
KacatenpHas 1uiockocts u
HOPMaJIb K IIOBEPXHOCTH.
T'eomeTpuueckuii  cMmbIca
muddepenuunana. 2 1 1
IIpousBonnas CIIOKHOU
¢byHKIMY. YacTtHble
MIPOM3BO/IHbIE u
muddepeHnuansl  BHICIINX
HOPSIKOB.
Juddepenuupoanue
HESIBHO 33/IaHHBIX

12

BrInoaHenue KP

KOHCYJIbTUPOBaHUE
- KP

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

1.3 DOxcrpemym GyHKUMT
HECKOJIbKHX TEePEMEHHbIX.
Haubons1ee u 1 1
HaMMeHbIIIee 3Ha4YEHHE
OHII

12

BrInonHenue KP

KOHCYJIbTUPOBaHHE
ol
- KP

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

Wroro no pazaeny 25 3

34

2. TIpumeHeHune
MaTeMaTHYeCKOro  aHaiu3a B
TEOpUu BEpOSITHOCTEH u
MaTEeMaTHYECKON CTATUCTHKE




2.1 CnyualiHble BETUYHHBL.

Juckpernsie u

HETIPepbIBHBIC  CIyJaiHbIe

BEJIMYUHEL. Pan

pactipeneneHus, (QyHKIUS - OIlK-1.1,

pacnpeneneHus u 0,5 1 20 | - eemonHenue KP | koncynerupoBanue | OINIK-1.2,

IUIOTHOCTB. - KP OIIK-1.3

MaremaTtnueckoe

OKHJaHHe U

JCIIepCus, HadyaldbHbIE H

[IEHTPaJIbHBIE MOMEHTBI.

2.2 W3BecTHbIC

pacrpeneneHus WM HX OIlK-1.1,

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

XapaKTePUCTHUKH. OIlK-1.3

HopmansHoe

2.3 3akoHbl  GONBIIUX

yhcen. HepaBeHCTBO U - IOJTOTOBKA K - OIIK-1.1,

TeopeMa UYeObI1EBa. 0,25 0,25 | 15 3a4eTy koHcynbTHpoBaHue | OIIK-1.2,

IlentpansHas TpeaeibHAS - Beimosinerne KP - KP OIlK-1.3

TeopeMa.

2.4 MHoromepHbie

CIydaiiHbIe BEJIUYUHBL.

cD;’HKHHH pacnpenenenns - IOATOTOBKA K OIIK-1.1,

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

XapaKTEePUCTHUKH.

DeMEeHTBI TEOPUU

HWroro no pazneny 15 3 59,4

HWroro 3a cemectp 4 6 93,4 3auéT

Wroro no aucuuminze 4 6 93,4 3ayer




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

1. TpamunmonHble oOpa3oBareiabHbIE TeXHOJOTMU. OpraHuzaius 00pa30BaTEILHOTO
npouecca, MNpeanojaraeT MNpsSMYK TPaHCIALMIO 3HAHUM OT IMpPEernojaBareiss K CTYIEHTY
(MpeuMyIIeCTBEHHO Ha OCHOBE OOBSICHUTEIHLHO-UJUTFOCTPATUBHBIX METOJIOB 00yUeHUs). YueOHas
JESTENIbHOCTD CTYJI€HTa HOCUT B TAKUX YCIOBHSX, KaK IIPAaBUJIO, PEIIPOAYKTUBHBIN XapaKkTep.

®opMbI yUeOHBIX 3aHATHH:

-  WHPOpPMALMOHHAS JIEKIUS — I[OCJIENOBATEIbHOE W3JO0XKEHHE MaTepuaia B
JTUCIUILIMHAPHOMN JIOTUKE, OCYLIECTBIIIEMOE TPEUMYIIIECTBEHHO BEpOabHBIMU CPEICTBAMHU.

- IPAKTUYECKOE 3aHITHE, IOCBALIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUM U HAaBBIKOB I10
MPEIOKEHHOMY aIrOPUTMY.

2. Texuomoruu mpoekTHOro oOydeHus. OOpa3oBaTENbHBIA MPOIECC TOCTPOCH B
COOTBETCTBUHU C aJTOPUTMOM IO3TAlHOTO pEHICHHUs MPOOJIEeMHON 3aJaud WM BBIOJIHEHUS
yuebHoro 3ananus. [Ipoekt npezmnonaraeT COBMECTHYIO y4eOHO-TIO3HABATENbHYIO ACATEIbHOCTD
TPYNIbl CTYJEHTOB, HAMIPABJICHHYIO Ha BHIPAOOTKY KOHIICTILIMM, YCTAHOBJICHUE LIENeH U 3ajad,
(GOpMYyJIUPOBKY O0XKMJAEMBIX DPE3YyJIbTaTOB, ONPEAEIECHUE MPUHLUIOB M METOAMK pPELICHUS
MOCTaBIICHHBIX 3a7]a4, TNIAHUPOBAHKE X012 paOOThI, TOUCK IOCTYITHBIX M ONTUMAIIbHBIX PECYPCOB,
MO3TAIIHYIO pPeaIn3aluIo I1aHa paboThl, IPE3EHTALUIO PE3YIbTaTOB PadOThI, UX OCMBICIEHUE U
pedunexcuro. [IpumensieTcs B OCHOBHOM JIsI IEPEX0/1a KOMIIETEHIIUU Ha YPOBEHbB BIIaJICHUSI.

OcCHOBHBbIE TUIIBI IPUMEHSAEMbIX HAMU B 00pa30BaTEIbHOM JIEATEIbHOCTH IPOEKTOB!

HccnenoBaTenbCckuii MNPOEKT — CTPYKTypa mnpuOimxkeHa K (opmary HaydHOTO
UCCIIEIOBaHMsl (JI0Ka3aTeIbCTBO AaKTyaJbHOCTH TEMBbI, OIPEAEICHUE HAyyHOU HpoOJIeMBI,
npeaMera M 00bEKTa HCCIelNOBaHUs, LeJe M 3ajgad, METOJIOB, MCTOYHUKOB, BBIABU)KECHUE
TUIOTE3bl, 0000IIEeHUE PEe3yJabTAaTOB, BBIBOJBI, 0003HAUCHHUE HOBBIX IMpoOiem). PesympraTom
ABIIsETCS yueOHas KapTa [0 MOAYIIO Hallei 00pa3oBaTeIbHON IPOrPaMMBI.

TBOpUYECKUI IPOEKT, MPEAITIOIATAIOIINAN B OTIIMYHUE OT IPEABIIYILET0, KOHEYHBIA IPOAYKT
B CJIEYIOIIMUX BapHaHTaX — ra3era K UCTOPUYECKH 3HAUMMOMY «MAaT€MaTHYeCKOMY» COOBITHIO
(mpazgHuk umucna «[Iu» u T.1.); «MaTemaTHyecKas» OTKpbITKa (CBOEro poja yueOHas Kapra,
TOJIbKO HE(OpPMaJIbHO, KpacOYHO O0(hopMIIeHHAs; BUJIEOPOIHK «S Haydy Bac pemars ...» U T.1.

NudopmannoHHplii  mpoekT — ydeOHO-TIO3HABaTeNbHAsl JIEATENbHOCTh C  SIPKO
BBIPaKEHHON 3BPUCTHUYECKON HAIIPaBIEHHOCTBIO (IIOUCK, 0TOOp U cucTeMaTH3aus HH(OpMaLun
0 KakoM-TO 0OBEKTE, 03HAKOMJIEHHE YYaCTHUKOB MPOEKTa C 3TOM MH(popMalMel, ee aHaIu3 U
0000111eHIE 1, HAKOHEII, TPE3EHTAIIU IO TPAKTUYECKOMY MTPUIIOKEHUIO).

4. NudopMalinoHHO-KOMMYHUKAIIMOHHBIE 00pa3oBaTeNbHble TeXHOIOTHH. OpraHu3amnus
00pa30BaTeNbHOTO Mpollecca ¢ NMPUMEHEHHEM CIEHHUaIN3UPOBAHHBIX IMPOrPaMMHBIX Cpel U
TEXHUYECKUX CpEeACTB paboThl ¢ uHpopmanued (MHPOPMALMOHHYIO Cpely YHHUBEpPCHUTETa
MOOAYC MOODLE).

6 YueOHO-MeTOIHUECKOE 00eciedeHEe CAMOCTOSITeJIbLHOW PadoThl 00y4aKIIMXCS
[Ipencrasneno B npuiioxeHuu 1.

7 OueHoYHbIe cpeIcTBA A5 IPOBeeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE OfecnedeHrue TUCIUIIIHHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypa:
1. llumaues, B. C. Beiciias matematuka : yueonuk / B.C. [llunauyeB. — Mockga :



NH®PA-M, 2019. — 479 c. — (Beicuiee odpa3oBanue). — WWw.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-010072-2. - Tekcr : 3JICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/990716 (mata oOpamenus: 22.01.2023). — Pexum
JIOCTYTIA: IO TIOJITHCKE.

2. Maremaruka : yueoHoe nmocooue / FO. M. [lanunos, JI. H. XKyp6enko, I'. A. Hukonosa
[1 np.] ; mox pen. JI. H. XKyp6enko, I'. A. HukonoBoii. — Mocksa : UH®PA-M, 2019. — 496 c.
— (Bricmiee o6pazoBanune: bakamaBpuar). - ISBN 978-5-16-010118-7. - Tekcr : 31eKTPOHHBIA. -
URL.: https://znanium.com/catalog/product/989799 (mara obpamenus: 22.01.2023). — Pesxum
JOCTYTIA: TIO TIOJIITUCKE.

0) lomotHuTe/ILHASI JTUTEPaTypa:

1. Marematuka B mpuMepax M 3amadax . yde06. mocobme / O.M. [errsapesa, JI.H.
XKypbenko, I'.A. Hukonona, H.B. Hukonosa, C.H. Hypuea. — Mocksa : UHOPA-M, 2019. —
372 c. — (Bwiciee obOpaszoBanme: bakamaBpmar). - ISBN 978-5-16-011256-5. - Tekcr
anekTponHbii. - URL: https://znanium.com/catalog/product/989802 (mata oOpareHus:
22.01.2023). — Pexxum 10CTYIA: 110 MOIITHCKE.

2. ®uxrteHrousll, I'. M. OCHOBBI MaTEMaTHYECKOTO aHajIK3a : yueOHuK : B 2 yactax / ['. M.
Ouxrtenronsll. — 11-e uzn., crep. — Caunkr-IlerepOypr : Jlans, [6.1.]. — Yacts 1 —2019. — 444
c. — ISBN 978-5-8114-0190-1. — Tekcr : anektpoHHslii // JIaHb : 3eKTPOHHO-OUOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/112051 (mara obOpamenus: 22.01.2023). —
Pexwum moctyma: st aBTOpH3. OJIB30BATENICH.

3. ®uxrtenroibil, ['. M. OCHOBBI MATEMAaTHYECKOTO aHAIN3a © yu4eOHUK : B 2 yacTsax / . M.
Ouxrtenronsll. — 10-e uzn., crep. — Cankr-IlerepOypr : Jlans, [6.1.]. — Yacts 2—2019. — 464
c. — ISBN 978-5-8114-0191-8. — Tekcr : anekTpoHHbI# // JaHb : 31eKTPOHHO-OMOIMOTeYHAS
cucrema. — URL: https://e.lanbook.com/book/115730  (mara oGpamenus: 22.01.2023). —
Pexum noctymna: asis aBTOpH3. MOJIb30BATENCH.

4. Illlumages, B. C. 3agaunuk 1o BeICHIeH Marematuke . ydeOHoe mocooue / B. C.
[lIumaueB. — 10-e¢ wm3a., crep. — MockBa | UHOPA-M, 2020. — 304 c. — (Bsicmee
obpazoBanme). - ISBN 978-5-16-010071-5. - Tekcr : omekrponnbii. - URL:
https://znanium.com/catalog/product/1042456  (mara o6pamenus: 22.01.2023). — Pexum
JIOCTYTIA: IO TIOJITTHCKE.

B) MeToauyeckue ykasaHus:

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

2. I'yruna E.M. JlabGopaTopHblif MpakTUKyM Mo cTatucTuke ¢ npuMmeHeHneMm EXCEL:
Mertoa. ykas. st 1abopaTopHBIX paboT Mo MaTeMaTUuuecKon cTaTucTuke.- Marautoropek: 'OY
BITO «MI'TY um. I'.11. Hocosax, 2009 — 40 c.

3. Capymkmna H.®. KomoOunaropuka. CoOwsitue u BeposTHOCTh. Yacte |
Kombunaropuka. Anrebpa coOwiTuii: MeToa. ykazaHus Mo JucHUIUIMHE «MaremMaTuka» amis
cTyneHToB | kypca Bcex crienuanbHocTed. — MI'TY, 2007. — 17 c.

r) [Iporpammuoe odecneuenne u MHTEepHeT-pecypcebl:

IIporpammHoe o0ecneuenne

Haumenosanue I1O Ne norosopa CpoOK eCTBUS TUIEH3UU
7Zip ¢B0001HO pacapocTpausgeMmoe I1O 0eccpoyHO
MS Office 2007 Ne 135 o1 17.09.2007 0eccpouHo

Professional
Bbpaysep Mozilla
Firefox

Bpaysep Yandex |cBoGomaHO pacnpoctpansemoe [10 06eccpouHO

cB0OOTHO pacmpocTpansemoe [10 0eccpovHo



https://znanium.com/catalog/product/990716
https://znanium.com/catalog/product/989799
https://znanium.com/catalog/product/989802
https://e.lanbook.com/book/112051
https://e.lanbook.com/book/115730
https://znanium.com/catalog/product/1042456

[FAR |cBOGOIHO | 6eccpoyHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
Hazpanue xypca Cchlika

MexnyHaponHas 6a3a MOJTHOTEKCTOBBIX
KypHasioB Springer Journals
DNEeKTPOHHBIE  PECypChl  OMOIMOTEKH
MI'TY um. I''1. HocoBa
Poccuiickas I'ocynapcrBennas
oubnmoreka. Karaigorn
Wudopmanmonnas cucrema - EnunHoe
OKHO JocTyna K HWHGOPMAIMOHHBIM
ITouckoBas cucrema Axkagemus Google
(Google Scholar)
Harnmonanshas nH(OPMAIMOHHO-
aHanuTH4YeCcKas cucrema — Poccuiickuit|URL: https://elibrary.ru/project risc.asp
UHJEKC HayyHoro nutupoBanus (PMHIL)

9 MaTepuaJibHO-TeXHHYeCKOe 00ecreueHue TUCIIUIIUHBI (MOTYJIs1)

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/

MarepuanbHO-TEXHHUECKOE 00ecleueHUe AUCHUIUINHBI BKIIIOUAET:

MarepuanbHO-TEXHHUECKOE 00ecIieueHUe JUCIUTUINHBI BKITIOUACT:

VY4ebHble ayJUTOPUN [Tl IPOBEACHUSI 3aHATHI JIEKIIUOHHOTO THIIA.

Jlocka, MylIbTUMEUIHBIN IPOEKTOP, SKPaH.

VYuyeOHble ayAMTOPUU JJIs IpPOBEAEHUS J1a0OpaTOPHBIX 3aHATHH, TpPYNIOBBIX U
WH/IMBUIYAJIbHBIX KOHCYJIBTAINH, TEKYIIET0 KOHTPOJIS H IPOMEXYTOYHOM aTTECTaIIH.

[Tepconanbhbie kKommbroTepsl ¢ makerom MS Office, Bbixonom B IHTEpHET 1 ¢ JOCTYIIOM B
AIIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEeNIbHYIO CPETy YHUBEPCUTETA.

Kommiekc TecToBbIX 3aJaHUi JU1s IPOBECHUS pyOSKHOT0 ¥ IPOMEKYTOUHOI'O KOHTPOJIS.

[Tomernenust 1715t CaMOCTOATETHLHOM PAOOTHI 00YUAIOITUXCSI.

[TepconanbHbie kKommboTephl ¢ makerom MS Office, Brixonom B IHTEpHET 1 ¢ OCTYIIOM B
AJIEKTPOHHYIO HH(POPMAILIMOHHO-00pa30BaTEIbHYIO CPEy YHUBEPCUTETA.

ITomemenuss 8 XpaHEHHs U NPOPUIAKTHUECKOro  OOCIYXHMBaHUS  y4eOHOTro
000pyT0BaHUs.

HIkads! 11 XpaHeHUs yaeOHO-METOINYECKOM JOKyMEHTAIMH, y4eOHOro 000pyA0BaHUS U
y4eOHO-HaTJISATHBIX TTOCOOUH.


http://link.springer.com/
https://magtu.informsystema.ru/Marc.html?locale=ru
https://www.rsl.ru/ru/4readers/catalogues/
http://window.edu.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp

Ipuioxkenne 1

6. YueOHO-MeTOoAMUYECKOE 0O0eceYeHHe CaMOCTOSITeIbHOM PadoThI 00yUaloIIuXCsl

[To nucuunnune «MaTemMaTHUECKUN aHATU3)» MPETyCMOTPEHA BHEAYAUTOPHAS CAMOCTOATEIbHAS
pabota oOydaroImMXCsi, MPOBOAMMAs B BHUJE CAMOCTOSITEIIBHOTO H3YyU€HUS JIUTEpaTypbl W
MH(OPMALIMOHHBIX PECYpCOB, a TaKKe€ B BHUJAE PEUICHHS THUIOBBIX 3a/ad IPU BBITOJIHEHUU
KOHTPOJIbHBIX PaboT.

Ilpumepnvie konmponvusie padomot (AKP):

AKP «®HII»

3adanuel. Haiitu u moctpouth 00JacCTh ompeneiacHuss (QyHKIUu
z=In(4—x*—y?)—arcsin2 - y).

3aoanue 2. Haiinute dYacTHbIE NPOHW3BOJIHBIC IIEPBOTO MOPSAKA (DYHKIHH:

z:3xy3—sin(2+y)+x+y.

3aoanue 3. Haiinure rpagieHT CKaIApHOTO Mois U = X + Yy —z° H ero MOIylb B TOUKE
M (1,-12).

3aoanue 4. Haiitn HauMeHnbliee u HauOoiplee 3HaueHHE (QYHKIHH
Z=x>—xy+2y*+2y+1

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

o 07 oz
1) HaiiTu yacTHBIC IPOU3BOJHBIE — U — ;
OX oy

2) Haiitu monssiit quddepentman dz;

y 0’z 0°z
3) Tloka3ath, 4TO JUIs JaHHOW (YHKIUH CIPABEIINBO PABEHCTBO: = .
OXoy  oOyox
o 0z 0z
3agauya 2. HaiiTu 4dacTHBIE IPOU3BOIHBIC ' v’ €CIIM IIEpEMEHHBbIE X,y W Z CBA3aHBI
X Yy
paBencTBoM Bua €% +3x?siny —2xz° =0.
2 3 1 .
3agaua 3. Jlana crnoxnas ynkums U=(3t+2x°-y| , X=tgt, y:—t. Haittn monnyro
cosS

dz
MIPOU3BOJAHYIO a

3amaua 4. Jlana dyuxmms z = x> —3x%y +3xy? +1. TpeGyercs:



1) Haiitu rpaguent 3o GpyHKIMU B Touke M (3; 1);
2) Haiiti mpou3BoAHYyI0 QYyHKIKHU B Touke M (3;1) B HAIPABJIEHUH, UYILEM OT 3TOM TOUYKH
K TOUKE N(6; 5).

3anaua 5. Haiitu skcTpeMyM QyHKIMH IBYX EPEMEHHBIX Z = (X + 3)2 + (y - 2)2

3amaua 6. Jlana (yHKIMSA JBYX HEPEMEHHBIX Z = X° — Xy + 2y2 +3Xx+2y+1 u ypaBHeHU:A

rpaHuIl 3aMKkHyTOH obnactn D: x=0, y=0, X+ y =-5 na mnockoctu XOY . Tpebyercs:

1) Haiitu HanbobIIICe M HAMMEHBIIICE 3HaUeHUEe PyHKIMK Z B oOsactu D;

2) Cpenarp yeprex obmactu D B cucreme KOOpAMHAT, yKa3aB B HEM TOYKH, B KOTOPBIX
(GyHKLUSA ©MeeT HauOoJblllee U HaUMEHbIIee 3HaYEeHUs.

AKP «Teopus BepossTHOCTell. MaTeMaTHyeCKasi CTATUCTHKA»

1. B ypue 12 mapoB. Cpenu 3tux mapoB 3 Oenbix U 9 yepHbix. KakoBa BEpOSATHOCTH TOrO, UTO
HayJa4y BBIHYTBIN IIap OKakeTcs OenbiM?

2. B pagmoctynuu tpu mukpodoHa. s Kaxa0ro u3 MepBhIX ABYX MHKPO(GOHOB BEPOSTHOCTH
TOTO, YTO OH BKJIIOUYEH B JaHHBIA MoMeHT, paBHa 0,45, a mmsa tperbero — 0,9. Haiitu
BEPOSITHOCTH TOTO, YTO B JIAaHHBIA MOMEHT BKJIFOUEHBI 2 MUKPO(JOHA.

3. B npopaxe nmeroTcst 6elble 1 KOPUYHEBBIC SHIIa B COOTHOMIEHUH 2:3, TPUYEM IPOU3BOJICTBO
60% O6enbix u 71% KOPUYHEBBIX UL JATHPYETCS THEM, IPEIIICCTBYIOIINM JHIO TIPOJAKH, a
ocTajJbHbIC filla JAaTHPYIOTCs Oosee paHHUMH uuciamu. [lokymarens 3aka3bIBaeT sifiia,
JaTUpyeMble JTHEM, MPEAIIeCTBYIOMMUM JHIO MPOJaKHU, HE3aBUCUMO OT WX IBera. Kakosa
BEPOATHOCTH TOTO, UTO MY MPOJAATYT PEIETKY OebIX SHUIl?

4. TenedonHas cetb ydpexneHus oocmyxuBaer 200 aboHeHTOB. BeposTHOCTH TOrO, YTO B

TEUEHUE MUHYTBI BHYTPU 3TOM CETU KTO-TO KOMY-TO II03BOHUT, paBHa 0,7. KakoBa BepOATHOCTh

TOTO, YTO B T€UEHHWE MHUHYTHI OyneT 5 3BOHKOB? KakoBa BEpOSITHOCTH TOTO, YTO B TEUCHHUE

MUHYTHI OyneT He Oonee 5 3BoOHKOB? HaifTu HamBeposiTHEillee 4nuciao 3BOHKOB B TEUEHUE

MUHYTBHI.

3amaH psa pacmpeneieHus ciydaiiHod BenumuumHbl X. HaliTu MaTemaTnueckoe OKuIaHUE,

JIMCTIEPCHUIO U CPEHEE KBAIpaTHIeCcKoe OTKIOHEHUE. [IocTpouTh QyHKIIHUIO pacTpeeieH s

X 4 6 10 12

P 0.3 0.2 0.2 0.3

6. Jls HempephIBHOM CITyYaifHON BETMIMHBI 331aHa (YHKITUS pacTpeieIIeHuUs F(X). TpeOyercs

o

HalTH IUIOTHOCTb PacCIpeeIICHUs f(X), MaTEMaTHUYECKOE OXKUAAHUE, OUCIIEPCHUI0, CPEIHEE
KBaJIpaTMUECKOE OTKJIOHEHHE. BBIUMCINTE BEpOSATHOCTH TOTO, YTO OTKJIOHEHUE CIy4yailHOU
BEJIMYMHBI OT €€ MaTeMaTHYeCKoro OXuaaHus OyneT He Oojiee CpelHero KBaapaTH4YecKOro
otkyoHeHus. [locTponTs rpadux GyHKIIHIA.

0 ., x<0
F(x) = 1-(1—c032x) , 0<x<Z
2 2

1 ; T

x> =

2

7. 3aKoH pacmpeleNeHus CUCTEMbI TUCKPETHBIX CIyYalHbIX BETUYMH (X ,Y) 3a/aH TaOauIe.
Haiitn ko>(pduimenT Koppensuuu I,, W BEPOATHOCTh MONANAHMA CIydaiHOH BETUYHMHBI
(X,Y) B obnacte D.

X

(0] 2 4 6




0.05 0.03 0.06 0.05
0.07 0.10 0.20 0.06
4 0.08 0.07 0.09 0.14

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

JlaGoparopHas pabdora «MaTeMaTuyecKasi CTATUCTHKA»

CrarucTuyeckas NMpoBepKaA CTATUCTUHICCKHUX I'HIIOTE3

Hean. HayunThbest BBIABUTAaTh M MPOBEPSATHh CTATUCTHYECKYIO THIIOTE3Y O BUJE paclpeeiacHus
CIIy4ailHOM BEJINYMHBI.

3amanmue.

1.ITo Buay ructorpaMMbl 4acTOT BBIABHHYTH THMIIOTE3Y O BHUJE PACIpeleiIeHUs CIIy4aiHON
BEJIMYMHBI.

2.IlpoBepuTh THUNOTE3Y O HOPMAJbHOM pACIpENCTCHUH CIY4alHOH BENUYUHBI C
HCIIOJIb30BaHUEM

a) mokazarenei A u E;
0) kpurepusi 2 ( xu-KBaapar), Kpurepuii [Tupcona.

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

4. Cnenarb BBIBOJI.




Hpunioxenne 2

1. OIIeHO‘lHLIe cpeacrea AJisi MpoOBECACHUSA HpOMe)RyTOqHOﬁ aTTeCTallumn

a) [lnannpyembie pe3yabTaThl 00y4eHHUsI H OLICHOYHBIE CPEACTBA 1JIsl IPOBEAeHHUS
NPOMEKYTOYHOM aTTecTAlMHU:

Kon
HHOUKAaTOpa

Nunuxarop
JIOCTUKEHUS
KOMIIETEHIINHU

OneHouHble CpeCcTBa

3HaHUA

OIIK-1 - CriocobeH pemiath 3a1a4i MpoPeCCUOHATBHON ACITEIBHOCTH, PUMEHSISI METO/IbI
MOJIETTUPOBAHUS, MATEMaTHUYECKOI0 aHAJIN3a, €CTECTBEHHOHAYUHbIE U 00IIIEHH)KEHEPHbIE

OIIK-1.1

Hcnonb3yer
€CTECTBECHHOHAY4HbIE
3aKOHBI ¥ IPUHIIHIIBI
IIPU PELICHUN
IIPaKTUYECKHX 3a7a4

TeopeTnueckue BONPOCHI VIS 3a4€Ta M IK3aMEeHOB
3 Kypc 3uMHSs ceccus (3a4er)

1. OGnactp orpeseneHus OHIIL. IIpenen,
HenpepbIBHOCTb. CBoicTBa (DyHKIMI, HENPEPBIBHBIX
B OTpaHMUYEHHON 3aMKHYTOH 00J1acTy.

2. YacTHble NPOU3BOJHBIE IEPBOTO IMOPSJKA, HX
reOMETPUUYECKOE UCTOJIKOBAHHUE.

3. YacTHble NPOU3BOHBIE BBICIIUX ITOPSIIKOB.

4. Jluddepenmupyemocts u modHbINA auddepeHnunan
¢ynkuuu.  VHBapuaHTHOCTH  ()OPMBI  TIOJHOTO
nuddepeHnmaia.

5. Ilpumenenue MIOJIHOTO muddepennmana K
npuOIMKEHHBIM ~ BbruucieHusM.  J{uddepenmans
BBICILIUX MOPSIIKOB.

6. IIpousBomnas CJIOXKHOM byHKIMN. ITonnas
IIPOU3BOIHAS.

7. duddepenunpoBanue HesBHOW (HYyHKIHH.

8. KacarenbHas INIOCKOCTh 1 HOPMAJIb K IIOBEPXHOCTH.

9. DKcTpemMyM byHKIIN IBYX IIEPEMEHHBIX.
HeoOxoaumoe 1 10CcTaTOYHOE yCIOBHE SKCTPEMYMA.

10. HauOonpiiee u HauMeHblIee 3HaueHHs (QYHKIMHA B
3aMKHYTOU 00JIaCTH.

11. JIuckpeTHas ciyd4aiiHas BeIMYMHA U CIOCOOBI €&
3aganud. OyHKIUS pacnpeiesiCHUs.

12. MaremaTu4ecKoe OKUJAHUE JUCKPETHOMN CIly4aiiHOU
BEJIMYMHBI U €T0 CBOMCTBA.

13. Jlucniepcus JUCKPETHOM CIIy4allHOW BEJIMUMHBI U €€
cBoiicTBa. CpegHee KBaApaTHYECKOE OTKIIOHEHHE.

14. HempepbiBHast  ciydaiiHas BenuunHa. (CBoiicTBa
(GYHKIIMHM pactpeieeHus.

15. IIIOTHOCTE BEPOATHOCTU HENMPEPHIBHOM CIIy4aiHOU
BEJIMYUHBI U €€ CBOWCTBA.

16. Yucnossle XapaKTepUCTUKU HEINPEPBIBHBIX
CIyYalHBIX BEJIUYMH.




Nunuxarop

Kon
JOCTUKEHUS OneHouHble CpeacTBa
MHJMKaTOpa
KOMIIETEHIIUHU
17. PaBHOMepHBIN u IIOKa3aTeNbHBIN 3aKOHBI
pacupeieneHns HePepbIBHBIX CIIyYailHbIX BEJIMYMH.
18. HopManbHBI 3aKOH paclpeieseHus U ero CBOUCTBa
OIIK-1.2 Pewaer crannaptheie | Ilpumepusie npaxmuueckue 3a0anus 0nsa IK3AMEHO8 U

npodeccruoHaIbHbIE
3a1aun
IPUMEHEHUEM
OOLIEMHKEHEPHBIX
3HAHUU

C

3auema:

1. Hatitu mmomans Qurypsl, orpaHuYeHHOMN

2
auHuamu: X=4, Yy =4x

2. Haiiti 11 mocTpOuTh 00JaCTh OIpeesieHus] PyHKIUU

U=19-x*—y* +(x~-y)*

3. Haiitn monnuenii guddepennman  QyHKIIN:

z=x>Iny—sin2xy.

4. Haiftu dacTHbIe TPOU3BOJHBIC TEPBOTO MOPSAKA

dynxuun: Z =5x7y® +In(x + 4y).

5. Harmucatp ypaBHEeHUE KacaTeIbHON IJIOCKOCTH U

HOPMAJIH K IIOBEPXHOCTH Z =X’ +Yy° B Touke (3, 4,
5).

6.[lpu  nmocraBke ¢ 3aBoma Ha Oazy 1000
PaauONPUEMHUKOB, Y 55 BBIILIM U3 CTPOs Jamibl. Hailtu
BEPOATHOCTH TOTO, UTO B3SATHIN HayJauy MPUEMHUK OyJIeT
HCIIPABHBIM.

7. [IpuHrMaeM BEpOSTHOCTH POXKICHUS MaJTbuUKa U

JIEBOYKHU paBHbIMU. HaliT BEPOSITHOCTH TOTO, YTO CPENH
10 HOBOPOXAECHHBIX 6 OKAXKYTCA MaTbUUKAMH.

8. JlaH 3aKo0H pacrpeneneHus TUCKPETHON CITydaitHOM
BCJINYHNHBI:

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

p: 101]02(03|02]0.2

BBIYUCIIUTDb €€ MATEMATUYCCKOC OKUJAaHUEC, TUCTICPCUIO U
CpE€AHEC KBAAPATUIECKOE OTKIIOHCHHUC.

9. ana ¢yHKIUS pacrpenesaeH s HEIPEPbIBHOM
CIy4ailHOM BETMYUHBI X




Nunuxarop

MOJICTTUPOBAHUS 1
MaTeMaTHIECKOTr0
aHaIM3a JUIs
peureHus 3aaaq
TEOPETHYECKOTO U
HPUKIIaJHOTO
Xapakrepa

Kon
TOCTHKEHUS O1eHOYHBIE CPEICTBA
WHAUKATOpa
KOMIIETEHIIH
0 npu x<0
0,25x3(x+3) npu O<=x<=1
F(X): 1 npu x>1
Haiitu miotHoCTh pacnpenencuus f(X), moctpouts ee
rpaduK, BEpOSITHOCTb IIOIa/1aHUs B 3a/laHHBII MHTEPBa
[0,5; 2], Mx, Dx, Ox.
OIIK-1.3 [Ipumenser meronsl | IIpumepnsvie npuxiaousle 3a0auu u 3a0anus

3agaua 1. IlepumeTp 3eMeNbHOTO y4yacTKa TPEyroJIbHOMN
dopMbl paBeH 2 P
COOTBETCTBEHHO X U Y . BBIpa3uTh miomiaae yyactka Kak

¢yHKIMIO X U Y
onpenencHus GyHkmuu S =S(X,Y)

/IBe ero CTOpOHBI pPaBHBI

Halith u wu300pa3uth 001acTh

3anaua 2. JIy11 HachIaHusl IECKAa U3TOTOBJIEH pe3epByap
B popMe KoHyca BbIcOTOM H = 3 M, paanycom oCHOBaHUS
1 M. Kak u3meHuTcsi 00beM pe3epByapa, €ClIu BBICOTY
yBenuuuTh Ha 0,3 M, a paguyc OCHOBaHUS YMEHBIINUTDH Ha
0,1 m?

3ananue 3. B memsax panuoHaNIbHOTO HMCIOIB30BAHUS
MaTepuajoB TMpPU M3rOTOBIIEHUU pe3epByapa Oaliky
JUTMHOM a TpeOyeTcst pa3/ieuTh Ha TPU YaCTH Tak, YTOOBI
00BeM MPSMOYTOJIBHOTO pe3epByapa, MOCTPOSHHOTO Ha
ATHX YacTAX Kak Ha CTOPOHAX, ObLT HAHOOIBIIUM.

3ananue 4. V13 npsiMOyTroJIbHOTO JIUCTA JKECTU MTUPUHOU
a U3rOTOBUTH JK€JI00 MpU3MaTUYECKON POpPMBI Tak,
YTOOBI €r0 NONEPEYHOE CEYEHNE UMEII0 HauOOJIbIIYIO
IUIOINAMb.

0) Ilopsnok npoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, MIOKA3ATE/]N U KPUTEPHH

OICHUBAHUA:

IIpomexyTouHas

arrecraguda I10 AUMCHUIIIIMHE

«MaTteMaTH4eCKUil aHalIu3» BKIIOYaAeT

TEOPETUYECKHE BOIIPOCHI, MO3BOJISIFOIINE OIIEHUTh YPOBEHb YCBOEHUS 00yUYaIOLUMUCS 3HAHUH, U

MPAKTUYECKUE 3aJaHMsl, BBISBISIIOIINE CTENEeHb CHOPMUPOBAHHOCTH YMEHUW U BIaJICHUH,
npoBoUTCs B popMme 3auera (3 cemecTp)



IHokazamenu u Kpumepuu ouenueanus zauema.:

- UISL ¢IaYM 3a4eTa oOydJaromuiics mokaspiBaeT cpopmupoBanHocTh KomneTeHun OITK-1 mo
pazznenaMm 1-ro cemecTpa, T.e. HOKa3bIBaeT COOTBETCTBYIOIIME 3HAHUS (IO KpaiiHel Mepe, Ha
YPOBHE BOCIIPOU3BEACHHS U 00BICHEHUSI MHPOPMAIIUH) U WHTEIUICKTYaTbHbBIC HABBIKU PEIICHUS
NpeUIOKEHHBIX B Tabmuie 1.7a) 3a1a4;

- 3a4eT HE CAaH, CCJIIM PE3ybTaT O6y‘ICHI/I$I HE NJOCTUTHYT, O6y‘IaIOHlHI>'IC5[ HC MOXCT I10Ka3aTb
3HAHUA Ha YPOBHC BOCIPOU3BCACHUA U 0OBSICHEHHS HH(bOpMaHHH, HEC MOXCT II0Ka3aTb
HWHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a4aY.



