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1 Iles1u ocBOEHUSI T CHUTLTHHBI (MOLYJIs1)

[enssmMu ocBoeHUS AUCHUIUIMHBI «MaTeMaTHYECKUM aHaIU3» SBJISIOTCS: O3HAKOMHUTD
00y4aeMbIX C OCHOBHBIMH TIOHATUSMH ¢ METOJAaMH BBICIICH MaTeMaTHKH, CO3]1aTh
TEOPETHUECKYIO U PAKTUUYECKYIO 0a3y MOATOTOBKH CIIEHUATUCTOB K JIEATEIbHOCTH, CBSI3aHHOM C
MCCJICI0BAHUEM, Pa3pabOTKON M TEXHOJIOTHSMHU TPOIECCOB TMOJYYCHHS] METAJJIOB M CILJIABOB,
METATMYECKUX  HW3JIeIui  TpeOdyeMoro KadecTBa, W OCHOBAaHHBIX Ha MPUMECHECHUU
MaTEeMaTH4YECKOr0 aHAIN3a U MOJCIIUPOBAHUS.

2 MecTo TMCHMIIMHBI (MO/1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil POrpaMMbl

JucuuiuinHa MaremaTuyecKui aHanu3 BXOAUT B 0053aTeNIbHYIO YacTh Y4€OHOro I1aHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jns  u3ydeHWsl  JUCUMIUIMHBI  HEOOXOAWMMBI  3HaHUS  (YMEHMs,  BIaJEHUs),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

Maremaruka

3HaHus (YMEHHUs, BIAJCHMSI), IOTYUYECHHbIE NPU U3YYCHUH JAHHOM NTUCLUIUIMHBI OyIoyT
HEOOXOAUMBI JUISl U3yUCHUS U CIUTLTIH/TIPAKTHK:

Tennogpusuka

Amnanu3 uyuciioBoit nHpopMaLun

Mertposorus, cTanaapTH3anus U cepTuuKanus

[InanupoBaHue dKCIIEpUMEHTA

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pe3y/ibTaThbl 00y4eHHUs

B pesynpraTte oCBOGHMS JIUCHMIUIMHBL (Monyns) «MaTemaTuuecKuil aHaiu3»
oOyyaroImuiics JoKeH 001a1aTh CIeAYOIIUMU KOMIETEHIIUSIMHU:

Kon naaukaropa WNHaukaTop TOCTHKCHUS KOMITICTCHITUH

OIIK-1 Crocoben pemaTh 3amaud Mpo(ecCUOHATBHOM AESTEIHHOCTH, MPUMEHSISI METObI
MOJICTTUPOBAHUS, MATEMATHUECKOT O aHaJIN3a, €CTECTBEHHOHAYYHBIE 1 OOLIEMH)KEHEPHBIE 3HAHUS

OIlIK-1.1 Hcnone3yeT ecTecTBEeHHOHAy4YHbIE 3aKOHbl M NPHUHIMIBI IPH PEIICHUH
IIPAKTUYECKUX 3a1a4

OIIK-1.2 Pemraer crannaptHele npodeccHOHaNbHBIE 3alaud C IPUMEHEHUEM
00IIIeMHKEHEPHBIX 3HAHUH

OIIK-1.3 IIpumensier MeToABl MOAEIMPOBAHUS M MAaTEMaTUYECKOTO aHalu3a st
pelIeHus 3a7a4 TEOPETUYECKOr0 U MPUKJIIAIHOTO XapakTepa




4. CTpyKTYpa, 00bEM U coiep:kaHue TUCIMIINHBI (MOIYJIs)
OO0mmast TpyT0eMKOCTh JAUCIUILINHBI COCTaBisieT 3 3aueTHhIX enuHul] 108 akan. gacoB, B TOM

YqHUCIIe:

— KOHTaKTHas pabora — 10,7 akaj. 4acoB:
—aynutopHas — 10 akan. gacos;

— pHeayautopHas — 0,7 akaj. 4acos;

— camocTosTenpHas padota — 93,4 akaj. 4acos;
— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. yac;

— MOJTOTOBKA K 3a4éTy — 3,9 akaj. yac
dopma arTecTaluy - 3a4eT

AynutopHast
KOHTaKTHas pabora

Pasyen/ Tema (B akaz. yacax)

Kypc

JUCHUITIINHBI

11a0.
3aH.

Jlek.
3aH.

IIPAKT.

CamocTosTenbHast
paboTta cTymeHTa

Bun
CaMOCTOSITEIILHOM
paboThI

®dopma TeKyILero
KOHTPOJIS
yCIIEBaEMOCTH U
MPOMEKYTOUHOMN
aTTeCTalluu

Kon
KOMIIETEHIIMH

1. JuddepenuuansHoe
WCUHCIICHHE GyHKIIN
HECKOJIbKHX ITePEMEHHBIX

1.1 Onpenernenue
OCHOBHBIX MMOHSITHH.
IIpenen m HempepBIBHOCTH
®HII. OcHoBHBIE CBOIiCTBa
(hyHKIUH, HENPEPHIBHBIX B
3aMKHYTOI1 00JacTH.

0,5 1

10

CaMOCTOSITENIbHOE
U3y4YeHHE
JIUTEPaTypPbl

KP

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

1.2 YacTtHble MpOU3BOJHEIE
u MIPOU3BOJIHAS o
HaIPaBJICHHUIO.
KacatenbHas 1uiockocTs u
HOpPMaJIb K IIOBEPXHOCTH.
T'eomeTpuueckuii  cMmbIcl
muddepenuunana. 2 1 1
IIpousBonnas CIIOKHOU
¢byHKIMY. YacTtHble
MIPOM3BO/IHbIE u
JuddepeHuanbl  BHICIIMX
HOPSIKOB.
Juddepenuupoanue
HESIBHO 33/IaHHBIX

12

BeInoHeHue KP

KOHCYJIbTUPOBAHUE
- KP

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

1.3 DOxkctpemy™m ¢yHKIMH
HECKOJIbKHX TEePEMEHHbIX.
HaubGons1ee u 1 1
HaMMeHbIIIee 3HaYeHHE
OHII

12

BeInoiaHeHue KP

KOHCYJIbTUPOBaHHE
il
- KP

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

Wroro no pazaeny 25 3

34

2. TIpumenenue
MaTeMaTHYECKOro  aHalu3a B
TEOpUuu BEpOATHOCTEH u
MaTEeMaTHYECKOH CTATUCTHKE




2.1 CiyqaiiHble BeIHYUHBL

Huckpernsie u
HETpephIBHBIE  CITyJaiHbIe
BEJIMYUHEL. Pan
pactipeneneHus, (QyHKIUS - OIlK-1.1,
pacnpeneneHus u 0,5 1 20 | - semonuenue KP | koncynsrupoBanme | OIIK-1.2,
IUIOTHOCTB. - KP OIIK-1.3
MaremaTtnueckoe
OKHJaHHe U
JCIIepCUsi, HadallbHbIE |
[IEHTPaJIbHBIE MOMEHTBI.
2.2 W3BecTHbIC
pactpeneneHuss U UX OIlK-1.1,
YKCIIOBBIE 0,5 0,5 10 | - Bemoanenue KP - KP OIIK-1.2,
XapaKTePUCTUKH. OIlK-1.3
HopmansHoe
2.3  3akoHbl  0OJBLIKMX
uyhcen. HepaBeHcTBO - IOJITOTOBKA K - OIIK-1.1,
TeopeMa YeObI1EBa. 0,25 0,25 | 15 3a4eTy koHCcynbTHpoBanue | OIIK-1.2,
IentpansHast mpeaenbHAS - BeimosiHenne KP - KP OIlK-1.3
Teopema.
2.4 MHoromepHbie

JaiHbI BEJIUYUHBL.
g}}flﬂiunn epacnp;[]eneﬂnﬂ - IOATOTOBKA K OIIK-1.1,
N lmcnosmé 0,25 1,25 | 144 3a4eTy - KP OIIK-1.2,

- BeinosiHeHue KP OIlK-1.3

XapaKTEePUCTHUKH.
DJeMEeHTBI TEOPUU
Hroro no pazneny 15 3 59,4
Hroro 3a cemectp 4 6 93,4 3au€T
Wroro no aucuurinze 4 6 93,4 3a4yer




5 O0pa3oBarejibHbIE TEXHOJIOTHH

1. Tpagunmonusle oOpa3oBarenbHble TexHOJOrHH. OpraHuzanys 00pa30BaTEIBLHOTO
npolecca, MpeArnoyiaraeT MpsSMyK TpPaHCIALMIO 3HAHUH OT IIpernojaBaTelss K CTYAEHTY
(MpenMyILECTBEHHO Ha OCHOBE O0BSICHUTEIbHO-WIITIOCTPATUBHBIX METOJIOB 00y4eHus1). YueOHas
JeSITebHOCTD CTY/IEHTa HOCUT B TAKUX YCIIOBUSX, KaK IIPABUJIO, PEIPOYKTUBHBIN XapakTep.

®opmbl y4eOHBIX 3aHATHIL:

- UHQOpPMALMOHHAs JIEKUUS — IIOCJIENOBATENbHOE U3JIOXKEHHE MaTepuaia B
JUCHUTUTMHAPHOM JIOTHKE, OCYIIECTBIIIEMOE MPEUMYIIECTBEHHO BepOAIbHBIMU CPEICTBAMH.

- IPAKTUYECKOE 3aHATHE, TOCBSIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHUH M HaBBIKOB I10
IPEJI0KEHHOMY aITOPUTMY.

2. Texnomorun npoekTHoro oOyueHus. OOpa3oBaTeNbHBIM IPOLECC IOCTPOECH B
COOTBETCTBUHM C QJITOPUTMOM IIO3TAIHOTO pEHICHUs MPOOIEMHON 3aJjaud WM BBIOJHEHUS
yueOHoro 3a1anus. [IpoekT npeamnonaraeT COBMECTHYIO y4eOHO-TI03HAaBAaTENIbHYIO JAEATEIbHOCTD
IpyIIbl CTYJEHTOB, HAIIPaBJIEHHYIO Ha BBIPAOOTKY KOHIIENIIMK, YCTAaHOBJIEHUE LIEIEeN U 3a1ad,
(GOpMYIHPOBKY OXHUIAEMbIX pE3yJbTaTOB, OMNpEAEICHUE NPUHIMUIIOB M METOIUK pPELICHUs
IIOCTaBJIEHHBIX 3aJ]a4, INIAHUPOBAHKE X0/]a paOOThI, TOUCK IOCTYIIHBIX U ONTUMAJIbHBIX PECYPCOB,
MOA3TANHYI0 Pealn3alHIo IJaHa paboThl, MPE3CHTALUIO PE3YIbTaTOB pabOThI, UX OCMBICICHHUE U
pedaexcuto. [IpumeHseTcst B OCHOBHOM JIJISl IEPEX0/1a KOMIIETEHIIMY Ha YPOBEHD BJIa/ICHUS.

OcCHOBHbIE TUIIBI IPUMEHAEMBIX HAMH B 00pa30BaTEIIbHON 1€ATEIILHOCTH ITPOCKTOB:

HccnenoBaTenbCKUil TPOEKT — CTPYKTypa TNpUOMIKeHa K QopMary HaydHOTO
UCCIIEIOBaHMs (JJOKA3aTeNbCTBO AaKTYaJIbHOCTH TEMbI, OIpeJesIeHHe Hay4yHOH mpoOieMsl,
npeaMera U 00bEKTa MCCIEelNOBaHus, LieJded W 3ajgad, METOJIOB, MCTOYHUKOB, BbIABU)KECHUE
TUIOTe3bl, 0000IIeHNEe Pe3yIbTaToB, BBIBOJbI, 0003HAUEHUE HOBBIX INpobiieM). PesynbraTom
ABJIgeTCS yueOHas KapTa [10 MOAYIIO Hallei o0pa3oBaTeIbHOM IPOrpaMMBI.

TBopueckuil NpoekT, NpeanonararoIuii B OTIIMYUE OT PEAbIIYLIETr0, KOHEUHbIH MPOAYKT
B CJIEIYIOIIMX BapUaHTaX — ra3era K UCTOPUYECKH 3HAUMMOMY «MAaTEMaTHYECKOMY» COOBITHIO
(mpazgHuk umcna «[Iu» u T.1.); «MaTemaTHyecKas» OTKpbITKa (CBOero poja ydeOHas Kapra,
TOJIbKO HEPOPMATILHO, KpacoOuHO 0(hopMIIeHHAs; BUJICOPOIHK «S1 Haydy Bac pemaTh ...» U T.I1.

NupopmanonHslii  mpoekT — ydyeOHO-IIO3HABaTeNbHAsl JEATENbHOCTh C  SIPKO
BBIP)KEHHON 3BPUCTUYECKOM HANpaBIeHHOCTHIO (IIOUCK, 0TOOP M cUcTeMaTHu3anus nHpopMaluu
0 KakoM-TO 0OBEKTEe, O3HAKOMJIEHHE YYAaCTHHKOB IPOEKTa ¢ 3TOM MH(pOpMaluel, ee aHaau3 u
00o0011eH1e 1, HAKOHEL], IPe3eHTAlHs 110 IPAKTUYECKOMY MPUIIOKEHHIO).

4. NnpopMalilnoOHHO-KOMMYHHKAIIMOHHBIE 00pa3oBaTesibHble TeXHOJI0ruu. Opranuzanus
00pa30oBaTeNLHOTO Mpoliecca C NMPUMEHEHUEM CIEIHATU3UPOBAaHHBIX MPOTPaMMHBIX Cped U
TEXHUYECKUX CPEJCTB pabdoThl ¢ uHPopManuen (MHPOPMAITMOHHYIO CpPEAy YHHBEPCHUTETA
MOOJYC MOODLE).

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroIMXcst
[Ipencrasneno B mpuioxxkenuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHH s IPOMEKYTOUHOI aTTecTAlMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MOTYJIs1)
a) OcHoBHas TUTEpaTYypa:
1. llunayes, B. C. Bricias matematuka : yueonuk / B.C. [llunauyeB. — Mockaa :



NH®PA-M, 2019. — 479 c. — (Bericmiee obpa3zoBanue). — WwWw.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-010072-2. - Teker : AEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/990716 (mata oOpamenus: 22.05.2023). — Pexum
JIOCTYTIA: IO TIOJIHCKE.

2. Maremaruka : yue6Hoe nmocooue / 0. M. [lanunos, JI. H. )Kyp6enko, I'. A. Hukonosa
[u np.] ; mox pex. JI. H. XKyp6enxko, I'. A. Hukonosoii. — Mocksa : UHOPA-M, 2019. — 496 c.
— (Bsicmiee o6pazoBanue: bakanaBpuar). - ISBN 978-5-16-010118-7. - TekcT : 37€KTpPOHHBIH. -
URL: https://znanium.com/catalog/product/989799 (nara obpamenus: 22.05.2023). — Pexxum
JOCTYTIA: IO TIOJITHCKE.

0) lonoJiHMTE ILHASA JIATEpaTypa:

1. Marematuka B mpumepax u 3amadax @ yude0. mocobue / O.M. Jlerrsipesa, JI.H.
Kypbenko, I'.A. Hukonosa, H.B. Hukonosa, C.H. Hypuea. — Mocksa : UHOPA-M, 2019. —
372 ¢. — (Bricmiee oOpazoBanme: bakamaBpuar). - ISBN 978-5-16-011256-5. - Tekcr :
anekTponnsd. - URL: https://znanium.com/catalog/product/989802 (mata oOparneHus:
22.05.2023). — Pexxum gocTymna: 1o moarnucKe.

2. ®uxrtenroibil, I'. M. OCHOBBI MATEMAaTHYECKOTO aHAIN3a © yueOHUK : B 2 yacTsax / . M.
Ouxtenronbil. — 11-e uzn., crep. — Cankr-IlerepOypr : Jlans, [6.1.]. — Yacte 1 —2019. — 444
c. — ISBN 978-5-8114-0190-1. — Tekcr : anekTpoHHbIi // JIaHb : 31eKTPOHHO-OMOIMOTeYHAS
cucrema. — URL: https://e.lanbook.com/book/112051  (mara oGpamenus: 22.05.2023). —
Pexum nocrtymna: asis aBTOpH3. MOJIb30BATENCH.

3. @uxtenroibil, ['. M. OCHOBBI MaTEMaTHYECKOTO aHANIN3a © yueOHUK : B 2 yacTsx / . M.
®uxrtenronsll. — 10-e uzn., crep. — Caunkr-IlerepOypr : Jlans, [6.1.]. — Yacts 2—2019. — 464
c. — ISBN 978-5-8114-0191-8. — Tekcr : anekrpoHHsblii // JIaHb : 3eKTpOHHO-OUOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/115730 (mara oOpamenus: 22.05.2023). —
Pexwum moctyma: st aBTOpH3. OJIB30BATENICH.

4. Iunayes, B. C. 3agaunuk 10 BhICIIEH Maremathke . ydeOHoe mocobue / B. C.
unaueB. — 10-e m3xa., crep. — MockBa | UH®PA-M, 2020. — 304 c. — (Bsicmiee
oOpazoBanue). - ISBN 978-5-16-010071-5. - Tekcr : onekrponHsldi. - URL:
https://znanium.com/catalog/product/1042456  (mata oOpamenus: 22.05.2023). — Pexum
JIOCTYTA: MO TOHCKE.

B) MeToauyeckue ykazaHus:

1. Makcumenko, . A. CoObrTus 1 BeposiTHOCTh. YacTh 2: MeTo. ykas. - MarHUTOTOpCK:
'OV BIIO «MI'TY um. I''1. Hocosay, 2010. — 25 c.

2. I'yruna E.M. JlabGopaTopHBbIii MPaKTHKYM MO cTatucThke ¢ npumeHeHnem EXCEL:
Mertona. ykas. ans n1abopaTopHbIX paboOT MO MaTeMaTH4ecKol craTuctuke.- Maruutoropek: [OY
BIIO «MI'TY um. I''1. Hocosay, 2009 — 40 c.

3. Capymkuna H.®. Komb6unaropuka. CoObsitue u BeposTHOCTb. Yacth |
Komb6unaropuka. Anrebpa coOwiTuii: Meroa. ykazaHusi no guciumiinHe «MaremaTuka» ais
cryaenTos | kypca Bcex cnenmansHocteil. — MI'TY, 2007. — 17 c.

r) [Iporpammuoe obecneuenue u UHTepuer-pecypcebi:

IIporpammHoe o0ecnieuenne

Haumenosanue 110 Ne norosopa CpoOK eiicTBUS TUIEH3UN
7Zip ¢B000IHO pacapocTpausgemoe I1O 06eccpoyHO
MS Office 2007 Ne 135 o1 17.09.2007 0eccpouHo

Professional
Bpaysep Mozilla
Firefox

Bpaysep Yandex [cBoGomaHo pacnpocrpansemoe I10 0ECCPOUIHO

cB0OOTHO pacmpocTpansemoe [10 0eccpovHO



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
https://znanium.com/catalog/product/1042456

IFAR |cBOGOTHO | 6eccpovHO

IIpodeccuonanbHble 6a3bl JTaHHBIX H HH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMbI
Ha3Banue xypca Cchlika
MexnayHapoaHas 6a3a MOJTHOTEKCTOBBIX
)ypHasioB Springer Journals
DNEKTPOHHBIE pecypchbl  OMOIHMOTEKH
MI'TY um. I'.11. HocoBa
Poccuiickas I'ocynapcTBeHHas
oubnuoreka. Karanoru
Nudopmannonnas cucrema - Eaunoe
OKHO JiocTyna K HWHGOPMAIMOHHBIM
[TouckoBas cucrtema Akamemus Google
(Google Scholar)
HanmonansHas UH(POPMAIMOHHO-
aHanuTHdeckas cucrema — Poccuiickuii|URL: hitps://elibrary.ru/project risc.asp
uHAeKC HayyHoro nutupoBanus (PUHLI)
9 MaTtepuaJIbHO-TEXHHYECKOE o0ecnedeHne TUCIHTIHHBI (MOLYJIs1)

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 AUCUUIUINHBI BKIIIOUAET:

MarepuanbHO-TEXHHUECKOE 00ecleueHUe AUCUUIUINHBI BKIIIOUAET:

VY4eOHble ayJUTOPUH JUIsl IPOBEACHUSI 3aHATUHN JIEKLIMOHHOT'O TUIIA.

Jlocka, MylbTUMEIMMHBIN IPOEKTOP, IKPaAH.

VY4eOHble ayauTOpuM [UIsl TPOBEAEHUSA JaOOPATOPHBIX 3aHATHH, TIPYNIOBBIX H
VHIVBUAYAJIbHBIX KOHCYJIBTALMH, TEKYIIETO KOHTPOJISI M IPOMEKYTOUHOM aTTECTALIUH.

[Mepconanbhbie KoMIbIOTEpHI ¢ TakeToM MS Office, Beixomom B HTEpHET U ¢ 10CTyIIOM
B JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTENIbHYIO CPey YHUBEPCHUTETA.

KomM1uiekc TecToBbIX 3a1aHUH AJ1s1 IPOBEJACHUS pyOEKHOTO U IPOMEKYTOUHOTI'O KOHTPOJISL.

[Tomerienus 1t cCaMOCTOSATENLHON pabOThI 00yYarOIIUXCSL.

[Mepconanbubie KOMITBIOTEPHI ¢ TakeToM MS Office, Beixogom B IHTEpHET U ¢ 10CTyIOM
B JIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTENIbHYIO CPey YHUBEPCHUTETA.

[lomemenuss ans  XpaHeHUS M NPOPUIAKTUYECKOTO OOCITY)KHMBaHUA  y4yeOHOIo
000py10BaHUS.

[xadw! st XpaHeHHUs y4eOHO-METOIMYECKON TOKYMEHTAlluU, y4eOHOTro 000py10BaHuUs
U y4eOHO-HaTJISAHBIX TOCOOUH.


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

IIpunoxenne 1

6. YueOHO-MeTOIMYECKOe 0O0ecreYeHre CaMOCTOSITe/IbHOI padoThl 00y4ammxcst

I[To mucunmnmnHe «MaTtemMaTuueckuil aHalu3» NpeyCMOTPEHA BHEAYAUTOPHAS CAMOCTOSTEIbHAS
paboTa OOydYaroIIMXCs, HNPOBOIMMAs B BHIEC CAMOCTOSTEIBHOIO HW3YYCHHs JIMTEPaTypbl H
MH()OPMAIIMOHHBIX PECYPCOB, a TaKKe B BHJAE PCIICHUS THUIIOBBIX 3a1a4 I[PU BBITOJHEHUH
KOHTPOJIbHBIX PadoT.

Ilpumepnvie konmponvhvie padomut (AKP):

AKP «®HID»
3adanuel. Haiitu u moctpouth 00JacCTh ompeneiacHuss (QyHKIUU
z=1In(4-x*—y?)—arcsin(2-y).

3aoanue 2. Haiinute dYacTHblE NPOM3BOAHBIE TEPBOTO MOpsAAKa (YHKIUU:

z=3xy® —sin(x* +y) + X*y

X=y

o 2 2 2
3aoanue 3. Haiiaure T'PAJUCHT CKAJIAPHOTO NOJIA U= X" +Y~ —Z" M €ro MoayJib B TOUYKE

M(Z-12).

3adanue 4. Haiitn HauMeHblllee W HauOoJbliee 3HAUYCHUE (QYHKIMH
Z=X*—xy+2y>+2y+1

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

. 0z oz
1) HaiiTn yacTHbIE IPOU3BOIHBIE — U —
OX oy

2) Haiiti monuslii auddepennuan dz;

y 0%z 8%z

3) Tloka3ath, 4TO 15 JAaHHOM (DYHKIIUH CIPABETUBO PABEHCTBO: = .

OXoy  Oyox

N 0z 0z
3amaya 2. HailiTu 4acTHbIE TPOU3BOJIHBIC a—, 8_ , €CIIM IIEpEMEHHBbIE X,y U Z CBA3aHBI
X
Xy—2 2 < 3 _
PaBEHCTBOM BHjIa € +3x°siny—2xz° =0.

2 3 1 .

3agaua 3. [lana cnoxnas ¢ynkmms U =\3t+2X°-y) , X=tgt, y:—t. Haiitn noanyro
CcOosS

z
MPOU3BOJHYIO —.

dt

3amaua 4. Jlana pyskums z = X° —3x%y +3xy? +1. Tpebyercs:



1) Haiitu rpagueHT 310l pyHKIMU B Touke M (3;1);
2) HaiiTi mpon3BoAHYyIO QYHKIMHU B Touke M (3;1) B HaIlpaBJIEHUHU, UAYILIEM OT 3TOM TOUKH
Kk Touke N (6; 5).

3anaua S. Haiiti skcTpeMyM QyHKIMH JBYX MEPEMEHHBIX Z = (X + 3)2 + (y - 2)2

3agaua 6. Jlana (yHKIMS ABYX MEPEMEHHBIX Z = X2 —Xy+2y? +3X+2y+1 u ypaBHeHHS
rpanull 3aMkHyToi obutactu D: X =0, y=0, X+ Yy =-5 nHamiockoctu XOY . TpebOyercs:

1) Haiitu HauOobIIIee ¥ HAMMEHbIIIee 3HaUeHne PyHKIMU Z B obsactu D;

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

AKP «Teopus BepossTHOCTeH. MaTeMaTHYeCKass CTATUCTHKA»

1. B ypue 12 mapoB. Cpenu 31ux mapoB 3 Oenbix U 9 yepHbix. KakoBa BEpOSATHOCTH TOrO, UTO
HayJauyy BBIHYTBIH IIap OKa)keTcs 0esibiM?

2. B pagmoctynuu tpu mukpodona. s KaKaoro u3 mepBhIX ABYX MHKPO(GOHOB BEPOSTHOCTh
TOTO, YTO OH BKJIIOUYEH B JaHHBIA MoMeHT, paBHa 0,45, a mmsa Tperbero — 0,9. Haiitu
BEPOSATHOCTb TOT'O, UTO B JAHHBI MOMEHT BKJIFOUEHBI 2 MUKPO(]OHa.

3. B nponaxke umerorcs Oesble 1 KOpUYHEBbIE NI B COOTHOLIEHUH 2:3, IpUYeM IPOU3BOJICTBO
60% 6enpix u 71% KOPUYHEBBIX SIMI JATUPYETCS THEM, MPEIIICCTBYIONUM JHIO MPOJAKH, a
oCTaJlbHbIe fdla JaTHpyroTcs Oosee paHHUMHM uuciaamu. [lokymaTtens 3akas3biBaeT fiua,
JaTUpyeMble JAHEM, MPEALIECTBYIOIIMM JHIO MPOJAXH, HE3aBUCUMO OT MX LBera. Kakosa
BEPOSTHOCTb TOT'O, YTO MY IIPOAATYT PELIeTKY OeNnbIX Aul?

4. TenedonHas cetb yupexneHus oocmyxuBaer 200 aboHeHTOB. BeposTHOCTH TOrO, 4TO B

TE€4EHHE MUHYTBI BHYTPH 3TOM CETH KTO-TO KOMY-TO IT03BOHUT, paBHa 0,7. KakoBa BEpOsATHOCTH

TOT0, YTO B T€UEHHE MHHYTHI OyneT 5 3BoHKOB? KakoBa BEpOATHOCTH TOTO, YTO B TEUEHUE

MUHYTBI OyneT He Oonee 5 3BoHKOB? HaiiTu HauBeposTHeilIIee YMCIO 3BOHKOB B TEUCHHE

MUHYTBI.

3amaH psan pacnpeaencHus ciaydaiiHoi BenumumHbl X. HaiiTh maremaTnueckoe 0OXXHIaHUE,

JUCIIEPCHUIO U CpeJiHee KBaJpaTuiyeckoe oTkioHeHue. [locTponts QpyHKIINIO pacnpeesieHus.

X 4 6 10 12

P 0.3 0.2 0.2 0.3

6. [l HempephIBHOM cilydaifHON BeTMUMHBI 3a7aHa (PYHKIUS paciipeleeHus F(X). Tpebyercs

o

HalTH IJIOTHOCTh pacHpeesIeHus f(x), MaTeMaTHUYeCcKoe OXKUAAHHE, JUCIIEPCHUI0, CpeHEe
KBaJpaTUYECKOE OTKJIOHEHHUE. BBIYMCINTE BEPOATHOCTH TOTO, YTO OTKIOHEHUE CIy4YailHOU
BEJIMYMHBI OT €€ MaTeMaTU4YeCKOro OXHAaHus OyneT He 0ojiee CpeHero KBaJpaTH4YEeCKOIro
otksioHeHus. [loctpouts rpaduk GyHKIHA.

0 ,  x<0
F(x) = 1-(1—0032x) L 0<x<Z
2 2
1 )
x>

7. 3aKoH pacmpeleNeHus CUCTEMbI TUCKPETHBIX CIyYalHbIX BETUYMH (X ,Y) 3a/1aH TaOauIeH.
Haiitn xoo(pduuuenT xoppensuuu I, U BEPOSTHOCTH IONAJAHUs CIy4alHOW BEITMYUHBI

(X,Y) B obmacte D.
X

o 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 NMpoBEepKaA CTATUCTUYICCKUX I'HIIOTE3

Heab. HayunTscst BBIABUraTh M NPOBEPATHh CTATUCTHYECKYIO TMIIOTE3Y O BUJAE pacHpeeieHus
CIIy4ailHOM BEJINYMHBI.

3amanmue.

1.ITo Buay rucTorpaMMbl 4acTOT BBIABHUHYTH TMIIOTE3Y O BHUJE PACHpElEICHUs CIy4aiHOMN
BEJIMYMHBI.
2.IlpoBepuTh THUIIOTE3Y O HOPMAJIBHOM pACHpPEICIICHUH CIyYailHOH BEJIWYHHBI C

HCIIOJIb30BaHUEM
a) mokazarenei A u E;
0) kputepus  y° ( xu-KBagpar), kpurepuii [lupcona.

3. HOCTpOI/ITI) IMOJIMT'OH YaCTOT U TCOPCTUUCCKYIO KPHMBYIO Ha IMOJIMT'OHC YaCTOT, 3allMCaTh
€C AHAJIIUTUYICCKOC BBIPAXKCHUC.

4.Caenathb BEIBOJI.
Mpunioxenne 2

7. OneHOYHBbIe CPeACTBA VIS MPOBeIeHHUs MPOMEKYTOYHOM aTTecTanuu

a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIsl MPOBeAeHUs
NMPOMEKYTOYHOM aTTeCTAlluM:

K Nupuxarop
o
JOCTHKEHUS OneHouHbIE CpeCTBA
WHIUKAaTOpa
KOMIICTCHIIUHN

OIIK-1 - Crioco6eH pemaTh 3ajauu MpoheCcCUOHATBHON eI TETbHOCTH, TPUMEHSSI METO/IbI
MO/JICIMPOBAHUS], MATEMaTHUECKOTO aHAJIM3a, ECTECTBEHHOHAYUHBIE U O0IEHH)KEHEPHBIE
3HaHUS

OIIK-1.1 Hcnonw3yer Teoperndeckue BONPOCHI A5 3a4€TAa U IK3aMEHOB

C€CTCCTBCHHOHAYYHBIC

3AKOHBI M TIPUHITATIBL 3 Kypc 3uMHSAA ceccus (3a4eT)

1IpA pEIICHIH 1. O6nactb OIpeIeeHHs ®HII. [penen,

MPAKTUICCKUX 3aa4 HenpepbrIBHOCTh. CBOMCTBAa (PYHKIIHM, HEMPEPbIBHBIX
B OFpaHUYEHHON 3aMKHYTOM 00aacTu.

2. UYacTHble TPOU3BOJHBIE MEPBOTO MOPSAJKA, HX
T€OMETPUYECKOE UCTOJIIKOBAHUE.

3. YacTHbIE IPOU3BOIHBIE BBICIIUX ITOPSIAKOB.




Nupuxarop

Koz JOCTUKEHUS OueHouHbIE CpeACTBa
HMHJMKaTopa
KOMIIETEHIIUH

4. JluddepenuupyemMocTb W MOJHBIA AuddepeHan
¢ynkumu.  MHBapuaHTHOCTH  ()OPMBI  TTOJHOTO
nuddepennuana.

5. Ilpumenenue MIOJTHOTO muddepenmuana K
MPUOJIMKEHHBIM ~ BhIUUCICHUAM.  Juddepenimans
BBICILIUX MOPSIIKOB.

6. IIpousBoaHas CJI0KHOM byHKIHH. [Tonnas
IIPOU3BOIHAS.

7. JluddepennupoBanue HeIBHON (DYHKITHH.

8. KacarenbHas INIOCKOCTb U HOPMAJIb K IIOBEPXHOCTH.

9. DKCTpemMyM byHKIIUN JBYX MIEPEMEHHBIX.
HeoOxonumoe 1 10CcTaTOYHOE YCIOBHE SKCTPEMYMA.

10. HaunbGonpiiee u HauMeHblliee 3HaueHUs (YHKIUH B
3aMKHYTOW 0OJIACTH.

11. JluckpeTHas cCiydaiiHas BeJIMYMHA M CIOCOOBI €&
3ananus. yHKIMS paclpeneseHus.

12. MaremaTH4eckoe OKUJaHUE JUCKPETHOH CllydailHOH
BEJIMYMHBI U €T0 CBOMCTBA.

13. Jlucniepcus OUCKPETHOM CIly4ailHOM BEJIMYMHBI U €€
cBoiicTBa. CpeqHee KBaipaTHYECKOE OTKIIOHEHHE.

14. HenpepbiBHass ciydaiiHass BenuuuHa. (CBOMCTBa
(GYHKIMH pacipeeIeHus.

15. IIOTHOCTE BEPOATHOCTU HENPEPBIBHOM CIIy4ailHOU
BEJINYMHBI U €€ CBOMCTBA.

16. Yucnossle XapaKTepUCTUKU HENPEPBIBHBIX
CIIy4aiHbIX BEJINYMH.

17. PaBHOMEpHBIN U ITOKa3aTebHBIN 3aKOHBI
pacnpeeNieHus] HENPEPBIBHBIX CIyYailHbIX BEJINYMH.

18. HopManbHBII 3aKOH pacnpeieseHus U €ro CBONCTBA

OIIK-1.2 Pemaer crannaprueie | IIpumepnvie npakmuueckue 3a0anus 014 IK3aMEH06 U

npodeccuoHanbHbIe
3a7a4yn
MMPUMCHCHUEM
0O0IIeNHKEHEPHBIX
3HAHWI

C

3auema:

1. Haiftu nnowmaabs QuUrypel, OrpaHU4YEHHOMN

2
nuausmu: X=4, y° =4x.

2. Haiitu 1 mocTpouTh 00J1acTh OrpeiesieHus] GyHKIUU

u=

VO-X*—y® +(x=y)*

3. Haiitn momuenii muddepennman  QyHKIIN:

z=x3Iny —sin2xy.

4. Haiftm dacTHBIE TPOW3BOJHBIC TEPBOTO MOPSIKA

dynxmun: Z =5x%y? +In(x + 4y).




Kon
HHIUKATOpa

Nupuxarop
JIOCTHKEHUS
KOMIIETEHIINU

O1ieHOYHBIE CPENCTBA

5. Hanucatp YpaBHCHHC KacaTeJIbHOM INIOCKOCTH B

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

6.[Ipu  mocraBke ¢ 3aBoga Ha ©Oazy 1000
PaauOIIPUEMHUKOB, Y 55 BbILLIM U3 cTpos Jamibl. Hailtu
BEPOATHOCTH TOTO, YTO B3STHI HayJauy MPUEMHUK OyJeT
HCIIPABHBIM.

7. I[IpuHrMaeM BEpOATHOCTH POXKIACHUS MAaJTbUUKa U

JICBOYKH paBHbIMU. HaliTH BEepOATHOCTB TOTO, YTO Cpen
10 HOBOPOXAECHHBIX 6 OKAXKYTCA MaIbUUKaMH.

8. JlaH 3aKkoH pacnpeaeneHus AUCKPETHOM caydaitHon
BEJIMYUHBI:

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

p: 101]02(03|02]0.2

BBIYUCIIUTH €€ MAaTCMATHUUYCCKOC OKUJaHUC, TUCITICPCUIO U
CPCAHEC KBAAPATHUICCKOC OTKJIIOHCHHUC.

9. Jlana yHKIMS pacnpeneneHus: HerpephIBHOM
CIIy4yallHOHN BeIU4MHBI X

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

F(X): 1 npu x>1

Haittu mutotHOCTS pactpenenenus f(X), moctpouts ee
rpaduK, BEpOSITHOCTD IO aHUs B 3aIaHHBIA HHTEPBA

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

OIIK-1.3

[TpumeHnsieT MmeToabI
MOJIEJIMPOBaHUS U
MaTEMaTHUYECKOT O
aHayM3a i
pelieHus 3aaa4
TEOPETUYECKOTO U
MPUKIIATHOTO
xapakrepa

Ilpumepnvie npuknaonsle 3a0auu u 3a0anus

3agaua 1. [lepumeTp 3eMeTbHOIO y4acTKa TPEYTrOJIbHON
dopmbl paBeH 2 P . JI[Be ero CTOpPOHBI paBHBI
COOTBETCTBEHHO X M Y . BBIpa3uth miomiaap yyacTka Kak
¢yukuumto X w Yy . Hailtu um wu300pazuth o061acTh
omnpeneneHus GpyHkuuu S =S(X,y)

.3agaua 2. J[ns HACBINaHUs MeCKa U3TOTOBIEH pe3epByap
B popMe KoHYca BbICOTOM H = 3 M, paanmycom oCHOBaHUS
1 m. Kak usMmeHutcs o0beM pe3epByapa, €CIU BBICOTY




K Nupuxarop
on
JIOCTHKEHUS O1ieHOYHBIE CPENCTBA
WHJIUKATOpa

KOMIIETEHIINU

yBenuuuTh Ha 0,3 M, a painyC OCHOBAaHHUS YMEHBIINTh Ha
0,1 m?

3aganue 3. B mensx pamnvoHAIBHOIO HCIOJIL30BaHUS
MaTepUajoB IPH M3TOTOBICHUU pe3epByapa Oaliky
JUTMHOM a TpeOyeTcs pa3Je/IuTh Ha TP YaCTH TaK, YTOOBI
00BeM MPSAMOYTOJIBHOIO pe3epByapa, MOCTPOSHHOTO Ha
ITHX YacTAX KaK Ha CTOPOHAX, ObLT HAHOOIBIIUM.

3aganue 4. 13 npsMOYyTroapHOTO JTUCTA KECTH IIUPUHON
a U3rOTOBUTH JKEJI00 MPU3MAaTUYECKON POPMBI TaK,
YTOOBI €ro MOIMEePeUHOe CEYCHHE NMEI0 HauOOIbIIYIO
IIOLIA/1b.

6) HOpﬂ)IOK NMpOBECACHUA HpOMe)l(yTO‘lHOﬁ aTTeCTallui, NNOKa3aTe/im 1 KPpUTEPpUU
OICHUBAHUA:

IIpomexxyrouHnass arrecramuss 1O JucnummimHe «MareMaTM4ecKui aHalau3»  BKIKOYAET
TEOPETUYECKHE BOIIPOCHI, TO3BOJISIFOIINE OIIEHUTh YPOBEHb YCBOEHHS 00yUaIOLMMUCS 3HAHU, U
MPAKTUYECKUE 3aJaHMs, BBIBISIIOIIME CTENEeHb CHOPMUPOBAHHOCTH YMEHHM U BIAJCHHIA,
poBoUTCS B popMe 3aueta (3 cemecTp)

Ilokazamenu u Kpumepuu oueHueanus sauema:

- JUIs cAa4M 3a4eTa oOydaroluiics mokaspiBaeT chopmupoBaHHocTs komnerenunu OINK-1 no
paszgenam 1-ro cemectpa, T.€. IOKa3bIBA€T COOTBETCTBYIOIIUE 3HAHNUS (110 KpaliHEel Mepe, Ha
YPOBHE BOCIIPOU3BEICHUS U 0OBSICHEHHS HH(OPMAIIMN) U HHTEJUIEKTYaJIbHbIE HABBIKU PEIIEHUS
IpeJUIoKEHHBIX B Tabnulile 11.7a) 3a7a4;

- 3a4eT He CIaH, €CIIM pPe3yJbTaT 00y4eHHs] HE JOCTUTHYT, 0OYyJaroIUNicS HE MOXKET MOKa3aTh
3HaHMS Ha YpPOBHE BOCIPOU3BEACHHS U OOBsSCHEHUs WH(POpMAIlMU, HE MOXET I[0Kas3aTh
WHTEJUICKTyaJIbHbIE HABBIKU PEIICHUS TTPOCTHIX 3a/1a4.



