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1 leau ocBOCHMS TUCHUNIIIMHBI (MOXYJIA)

[ensimu OCBOCHUSI TUCHUIUIMHBI «MaTeMaTuyecKuil aHalIu3) SIBISIFOTCS: O3HAKOMUTD
00y4aeMbIX C OCHOBHBIMU MOHATUSIMH U METOJIaMU BBICHICH MaTeMaTUKH, CO3/1aTh
TEOPETUYECKYIO U MPAKTUUECKYIO 0a3y MOATOTOBKH CIEUATIUCTOB K JESTEIIbHOCTH,
CBSI3aHHOM C HMCCIIeI0BaHUEM, pa3pabOoTKOM U TEXHOJIOTUSMU MPOIIECCOB MOTYyUYEeHUS
METAJIJIOB U CIUIABOB, METAINTMYECKUX U3JIeIHi TpeOyeMoro KauecTBa, U OCHOBAHHBIX Ha
MPUMEHEHUH MAaTEMaTHYECKOTO aHalu3a U MOJICITMPOBAHHUSI.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

JucuunnrHa MatemMaTndeckuil aHaau3 BXOAUT B 00s13aTeIbHYIO YaCTh y4eOHOIo
I1aHa 00pa30BaTeIbHOM IPOrPaMMBbl.

JUia n3yyeHus JUCUUIUIMHBL HE0OXO0AUMBI 3HAaHUS (YMEHUS, BIIa/ICHU),
c(OpMHPOBAHHBIC B PE3yJIbTATE N3YUCHHS TUCIUIUIMH/ IPAKTUK:

Maremaruka

3HaHus (yMEHUs, BIIAICHNUS ), IOJyYEHHbIE IPU U3YYEHUH JAHHOM JUCIUIIIIMHbI
OyayT HeOOXOAUMBI JUI U3YUEHHSI JUCLUIUIMH/IPAKTUK:

Tenmnodusuka

AHanm3 4uciaoBoil nHpopMauu

MerTtposnorus, cranaapTU3alus U cepTuuKanus

[TnanupoBaHue FKCIIEpUMEHTA

3 Komnerennun ody4yaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHHILIMHBI (MOAYJIsl) U IVIAHUPYeMble Pe3yJIbTaThl 00y4eHHus

B pe3ynbrare ocBoeHUS AUCUUIUIMHBL (MOAYs) «MaremaTuyeckuil aHauus3»
00yJaroImuics T0HKEeH 00JIaaTh CICAYIOIIMMA KOMITETCHIIMSMU:

KO,[[ HHAUKATOpa I/IHI[I/IKaTOp JAOCTHIKCHUA KOMIICTCHIINN

OIIK-1 CnocobeHn pemiate 3a1a4u TpoPecCHOHATEHON AeSTETbHOCTH, TPUMEHSIS METOIBI
MOJICTTUPOBAHUS, MATEMAaTHICCKOTO aHAJIN3a, €CTECTBEHHOHAYYHBIC U OOIIEHH)KCHEPHBIC
3HAHUA

OIIK-1.1 Hcnonp3yeT ecTeCTBEHHOHAYYHbIE 3aKOHBI U IPUHLIMIIBI IIPU PELICHUH
NPAaKTUYECKUX 3a/1a4

OIIK-1.2 PemaeT craniapTHble npodeccOHATIbHBIE 33/1a41 C IPUMEHEHUEM
OOIIENHKEHEPHbIX 3HAHUN

OIIK-1.3 [TpumeHsieT MeTOABI MOAECTUPOBAHUS U MATEMaTUYECKOTO aHaJI13a JUIs
pelIeHNUs 3a]a4 TEOPETUYECKOr0 U NPUKJIAJHOIO XapaKkTepa




4. CTpyKTYypa, 00bEM U COJEpKaAHNE TUCUUIIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 3 3adeTHbIX enunuil 108 akaa. yacoB, B TOM

HHUCJIIC:

— KOHTakTHas pabora — 10,7 akaz. 4acos:
—aynurtopHas — 10 akaj. 4acos;
— BHeayauTopHas — 0,7 akaj. 4acos;

— camocTosTenbHas padora — 93,4 akaj. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

— MOJTrOTOBKA K 3auéty — 3,9 akaj. yac
®dopma arrecTalyu - 3a4eT

Paznen/ tema
JIUCHUATIIUHEI

Kypc

AynutopHast

KOHTakTHas paboTa

(B akaj. yacax)

Jlek.

11a0.

3aH. 3aH.

IPaKT.

CamocrosTensHast
paboTta cTyneHTa

Bun
CaMOCTOSITEIILHOM
padoThI

®dopma TeKyIero
KOHTPOJIS
YCIIEBa€MOCTH U
MIPOMEKYTOUHOU
aTTeCTaluu

Kon
KOMIICTCHIIHH

1. Auddepenmansaoe
ucuucieHne GyHKIUU
HECKOJIbKHX NTEPEMEHHBIX

1.1 Onpenenenne OCHOBHBIX
nouatuid. [Ipenen n
HenpepsiBHOCTs DHIT.
OcHOBHBIE CBONCTBA
(hyHKUUH, HENPEPBIBHBIX B
3aMKHYTO# 001aCTH.

0,5

10

CaMOCTOATENBHOE
H3y4eHHE
JUTEPATYPBI

KP

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

1.2 YacTHble NPOU3BOJHBIE
¥ TIPOU3BO/IHAS 110
HanpasieHuo. KacarenpHas
IJIOCKOCTh ¥ HOPMaJIb K
TIOBEPXHOCTH.
T'eomerpuueckuii cMbIca
muddepenuunana.
IIpousBoHas cioxHOU
¢yskumu. YactHbie
TIPOU3BOJHBIE U

g dhepeHIransl BRICITUX
TIOPSAKOB.
JuddepennmpoBanue
HESBHO 3a/IaHHBIX

12

BeinosiHeHue KP

KOHCYJIbTUPOBAHUC
-KP

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

1.3 Dkcrpemym yHKUMI
HECKOJIBKHX MEePEMEHHBIX.
Hawubonpiree n HanMeHbIIEE
3Hauenre OHIT

12

BeInoJiHeHue KP

KOHCYJIbTHPOBAHHE
v
-KP

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

HWroro no pazaeny

2,5

34

2. [Ipumenenue
MaTEMAaTHYECKOrO aHaINn3a B
TEOPUU BEPOATHOCTEH U
MaTEeMaTUYECKOH CTATUCTUKE

2.1 CnyuaiiHble BEIUYUHBI.
JlckpeTHbIE U
HEIIPEPBIBHBIE CITyYaliHbIE

0,5

20

- BeinotHenne KP

KOHCYJIETUPOBAHUE
- KP

OIIK-1.1,
OIIK-1.2,
OIIK-1.3




BEJIMUMHBI. Psij
pacripenenenus, GyHKIHS
pacripeneneHus u
IJIOTHOCTb.
MareMaTrndyeckoe 0KHUIaHue
u

JTUCTICPCHS], HAYAJIbHBIC 1
LECHTPAJIbHBIC MOMEHTBHI.

2.2 U3BecTHBIE

pacrpenesicHus U uxX OIIK-1.1,
YHCIIOBBIC XapPAKTEPUCTHKH. 0,5 0,5 10 | - Bemmonuenune KP -KP OIIK-1.2,
HopmanbsHoe OIIK-1.3
pacrmpezeneHue.
22 Jro S e wowoomas | | omkay
I‘IegLIH_IéBa Ilent aIJ)'I HAS 0,25 0,25 15 3a4uery KOHCYJIbTHPOBaHHE OIlK-1.2,
) P - BeimosiHeHne KP - KP OIIK-1.3
npeseNbHas Teopema.
2.4 MHOTOMEpHBIE
gy:iﬂzzle :S;H:He?:ﬁm[ - IOATOTOBKA K OIIK-1.1,
YHKIIHH pactipent ’ 0,25 1,25 | 14,4 savery -KP OIK-1.2,
cBoiicTBa. UnciaoBble
- BeimosiHenne KP OIlK-1.3
XapaKTEePUCTHKH. DIICMCHTHI
TEOPHH KOPPEIISILIUH.
HWroro no pazaeny 15 3 59,4
HWroro 3a cemectp 4 6 93,4 3au€T
HWroro no aucumruinHe 4 6 93,4 3ayer




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. Tpapuumonusie oOpazoBaTenbHbIE TEXHOIOTUU. Opranu3amus o0pa3oBaTeIbLHOTO
nporiecca, MpeanoaraeT NpsMyko TPAHCISAIUIO 3HAHUN OT IPEnogaBaTessi K CTyACHTY
(IpenMyIIeCTBEHHO Ha OCHOBE O0BSICHUTEIbHO-HUTIOCTPATUBHBIX METOIOB O0OyUECHHS).
VY4ueOHas AeITeNbHOCTh CTYJCHTA HOCUT B TAKUX YCIOBHUSAX, KaK MIPABUIIO, PEIPOTYKTHBHBIHI
XapaxTep.

®opMbl yUeOHBIX 3aHATHI:

- nH(GOPMALMOHHAS JIEKIUS — [TOCIIeI0BATEIbHOE U3JI0KEHHE MaTepHraa B
JTUCUUTUIMHAPHOM JIOTHKE, OCYIIECTBIIIEMOE IPEUMYIIIECTBEHHO BEpOATbHBIMU CPEICTBAMH.

- IPaKTUYECKOE 3aHITHE, TOCBIIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH U HAaBBIKOB
0 MIPEUIOKEHHOMY aITOPUTMY.

2. TexHonoruu NpoeKTHOTO 00ydeHusi. O0pazoBaTeIbHBIN MPOLIECC TOCTPOCH B
COOTBETCTBHUH C AJITOPUTMOM MOSTAITHOTO PEIIEHHs TPOOIEMHON 3a/1a4H WM BHITIOJTHEHUS
yuebHoro 3ananus. [IpoekT npenmnonaraetT COBMECTHYIO yueOHO-TI03HABATEIBHYIO
IEATeNLHOCTD TPYIIIBI CTYACHTOB, HAPABJICHHYIO Ha BBIPAOOTKY KOHIICTILIUH, YCTAHOBIICHNE
nenei u 3anad, GopMyIHpOBKY 0KHIAEMbIX PE3yIbTaTOB, ONPEICIICHHE TIPHHIIUIIOB 1
METOJIUK peIIeHHs OCTAaBICHHBIX 33/1a4, INIAHUPOBAHKE X0/1a PadOTHI, IOUCK JOCTYITHBIX U
OINITHMAJIBHBIX PECYPCOB, MOATAMHYIO PEaTM3aLHUIO TUIaHa PaOdOThI, MPE3EHTAIHIO
pe3yNbTaToOB paboThI, X OCMBICIEHUE U pediekcuto. [IpruMeHsieTcss B OCHOBHOM IS
nepexo/ia KOMIIETCHIIUHN Ha YPOBEHb BIIaJICHHS.

OCHOBHBIE THIIbI IPUMEHSAEMBIX HAMU B 00pa30BaTEIbHON IEATETbHOCTH IPOSKTOB:

HccnenoBaTenbckuii MPOEKT — CTPYKTypa MpHOIMKeHa K popmMary HayqHOTO
UCCIIeOBaHMS (JI0Ka3aTeIbCTBO aKTyaIbHOCTH TEMBI, OTIPEIe/ICHUE HAyYHO!H MTPOOIEMBI,
npeaMeTa U 00BbEeKTa UCCIIe0BaHMs, LIeIel U 3a1a4, METOI0B, HCTOYHUKOB, BBIJIBIDKCHHE
TUITOTE3bI, 0000IIEHUE PE3yIbTaTOB, BBIBOIBI, 0003HAYCHNE HOBBIX IpoOiieM). Pesynbrarom
SBJISIETCS yueOHas KapTa 10 MOJYJIIO Hallel 00pa30BaTeIbHOM MPOrpaMMBI.

TBopueckuil NPoeKT, MPeANoNaraoIfi B OTIMYUE OT MPEIbIIyIIer0, KOHEUHBIN
IPOAYKT B CIEIYIOIIMX BapHaHTaX — ra3eTa K HCTOPUYECKH 3HAYMMOMY
«MaTeMaTH4eCKOMY» COOBITHIO (TTpa3aHUK yucaa «[1u» u T.11.); «MaTemMaTundeckasn»
OTKpBITKa (CBOEro poja yueOHas KapTa, TOIbKO HeOpMaJIbHO, KpaCOUYHO 0(hOpMIICHHAS;
BUJICOPOJIHK «S Haydy Bac pemars ...» U T.I1.

WMHpopMannoHHBIN MPOEKT — yueOHO-TI03HABATENbHAS I€ATEIIBHOCTD C SIPKO
BBIPQ)KEHHOW IBPUCTHUECKON HAPABIEHHOCTHIO (TIOMCK, OTOOP M CUCTEMaTH3aIs
nH(pOpMaIUU O KAKOM-TO 00BEKTE, 03HAKOMJICHHE YYaCTHUKOB IPOEKTa C 3TOU
uHpopmanuen, ee aHaau3 1 00001IeHNE U, HAKOHEL], TPE3EHTALHS 110 TPAKTHYECKOMY
IIPUJIOKEHUIO).

4. npopmManlnoHHO-KOMMYHHKAIIMOHHbBIE 00pa30BaTe/IbHbIE TEXHOJIOTHH.
Opranuzanus o6pazoBaTeIbLHOIO Mpoliecca ¢ IPUMEHEHUEM CTIeUaTN3UPOBAHHbBIX
MPOrPaMMHBIX CpeJl U TEXHHUUECKUX CPEACTB padoThl ¢ MHPOpMarueil (MHPOPMaLMOHHYIO
cpeny yauepcutera MOOJIYC MOODLE).

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaoIuXcst

[IpencraBieHo B mpuiiokeHuu 1.

7 OueHOYHbIE CPEACTBA ISl POBEICHUS IIPOMEKYTOYHOM ATTeCTALUN
[IpencraBieHbl B IPUIOKEHUN 2.

8 YueOHO-MeTOAMUYEeCKOEe M HH(POPMALIMOHHOE 00ecTieYeHHue TUCIUTINHBI
a) OcHoBHas JIUTEpaTypa:



1. Hlunayes, B. C. Briciasg matemaruka : yueonuk / B. C. lllunmayeB. — Mocksa :
NH®PA-M, 2024. — 479 c. — (Bricuiee oopazosanue). — DOI 10.12737/5394. - ISBN 978
-5-16-010072-2. - Tekcr : anexTponHsbIi. - URL:
https://znanium.com/catalog/product/2085943 (mata oOpamienus: 21.03.2025). — Pexxum
JOCTYTA: 110 TOATHCKE.

2. Maremaruka : yueOHoe nmocodue / FO. M. Jlanunos, JI. H. Xypbenko, I'. A.
Hukonoga [u ap.] ; mox pen. JI. H. XKyp6enko, I'. A. Hukonooii. — Mocksa : UTHOPA-M,
2022. — 496 c. — (Bricmiee obpa3oBanue: bakanaspuar). - ISBN 978-5-16-010118-7. -
Tekcr : anextponnsid. - URL: https://znanium.com/catalog/product/1818645 (nmata
obpamienus: 21.03.2025). — Pexwum qocTyna: mo moamnucke.

0) JonmosiHuTebHAS JUTEpaATYpA:

1. Maremaruka B mpuMepax 1 3agadax : yue6. mocooue / O.M. [lertspesa, JI.H.
Kypobeunko, I'.A. Huxonona, H.B. Hukonosa, C.H. HypueBa. — Mocksa : UHOPA-M, 2019.
— 372 c. — (Bwicmiee oopazoBanue: bakamaBpuar). - ISBN 978-5-16-011256-5. - Tekcr :
anekTponHbii. - URL: https://znanium.com/catalog/product/989802 (nara oOpamieHus:
02.04.2024). — Pexxum nocTyna: 1o MOAIUCKE.

2. ®uxteHronsll, ['. M. OCHOBBI MATEeMaTHYECKOTO aHAIN3a : YICOHUK : B 2 9acTsaX /
I'. M. ®uxtenronbu. — 11-e uzn., crep. — Canxr-IlerepOypr : Jlans, [0. r.]. — Yacte 1 —
2019. — 444 c¢. — ISBN 978-5-8114-0190-1. — Tekcrt : 37eKTpOHHBIH // JIaHb : 3JIEKTPOHHO
-ounbnuoteunas cuctema. — URL: https://e.lanbook.com/book/112051 (mara oOpareHus:
02.04.2024). — PexuM 10cTyIa: Ui aBTOPHU3. MMOJIb30BATEICH.

3. ®uxrtenronbi, [. M. OCHOBBI MATEMaTHYECKOTO aHAIIN3a : YYCOHHK : B 2 4acTsX /
I'. M. ®uxtenronbu. — 10-e uzn., crep. — Cankr-IlerepOypr : Jlans, [0. r.]. — Yactp 2 —
2019. — 464 c. — ISBN 978-5-8114-0191-8. — Tekcr : 31eKTpOHHBINH // JIaHb : 37IEKTPOHHO
-oubmuoteunas cuctema. — URL: https://e.lanbook.com/book/115730 (mara oOpareHus:
02.04.2024). — PexuM 10cTyIa: Ui aBTOPHU3. MMOJIb30BATEIICH.

4. lllumaues, B. C. 3agaunuk no BeIcIei MmaTeMaTuke : yuebHoe nocodue / B. C.
unaves. — 10-e uzx., crep. — Mocksa : UHOPA-M, 2024. — 304 c. — (Bsiciiee
obpazoBanue). - ISBN 978-5-16-010071-5. - Tekcr : anexTponHsIii. - URL:
https://znanium.com/catalog/product/2124772 (mata oOpamenus: 02.04.2024). — Pexxum
JOCTYTMA: 1O TOIUCKE.

B) MeToauyecKue yKa3aHus:

1. Makcumenko, M. A. CoObiTus u BeposTHOCT. YacTh 2: Meron. ykas. -
Maruuroropcek: 'OV BITIO «MI'TVY um. I''4. Hocosa», 2010. — 25 c.

2. I'yruna E.M. JIaGopaTopHblif IpakTUKYM IO cTaTUCTUKE ¢ mpuMeHeHneM EXCEL:
Mertona. yka3. Ui 1abopaToOpHBIX pabOT 10 MaTeMaTUYECKOH CTaTUCTUKE.- MarHUTOTrOpCK:
oy BIIO «MI'TY um. I'.A. Hocoay, 2009 — 40 c.

3. CaBymxkuna H.®. Kombunatopuka. CobbiTe 1 BeposTHOCTh. YacTs |:
Kombunatopuka. AnreOpa coObiTuii: MeTos. ykazaHus 1o JucuuIuimae «MaTteMaTHkay ais
cryaenToB | kypca Beex cnenpansHocTei. — MI'TY, 2007. — 17 c.

r) [IlporpammHuoe odecnieuenne u UHTEepHeT-pecypcehl:

IIporpamMmmHoe o0ecnieueHune

Haunmenosanue .

1o Ne norosopa Cpoxk neicTBUS TUIICH3UH
7Zip cB00OOTHO pacnipocTpansemoe [10 0eccpovHO
Eﬁg;)e(p Mozilla cB0OOHO pacnpocTpansemoe [10 6eccpodHo
bpaysep Yandex |cBoOGoaHo pacnpoctpansiemoe [10 0eccpovHO
FAR Manager cB0OOIHO pacnipocTpansemoe [10 0eccpovHO



https://znanium.com/catalog/product/2085943
https://znanium.com/catalog/product/1818645
https://znanium.com/catalog/product/989802
https://e.lanbook.com/book/112051
https://e.lanbook.com/book/115730
https://znanium.com/catalog/product/2124772

IIpodeccnonanbHblie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHBIE CHCTEMbI

Hazsanme xkypca CchlIIKa
HaunonansHas URL:
UH(POPMALIMOHHO-aHAJIUTUYECKasL R . )
(opwmar . . https://elibrary.ru/project risc.asp
cucteMa — Poccuiickuii MHJIEKC Hay4yHOTO
Poccutickas T’ TBEeHHAasA nbImoTeKa.
KZ‘;ZHOEHE‘ ocynapeTReHHas  GubmmoTexa https://www.rsl.ru/ru/4readers/catalogues/

?JEKTPOHHHG pecypcst bubmaorexu MITY mm. https://host.megaprolib.net/MP0109/Web

9 MaTepuajabHO-TeXHHYECKOE o0ecredyeHue TUCUUIIMHBI (MOTYJIs)

MartepuanbHO-TEXHUUECKOE 00eCTIEUEHNE TUCLUIUIMHBI BKIIOYAET:

MarepuanbHO-TEXHHUECKOE 00eCIIeUeHHEe AUCIUIINHBI BKIHOYALT:

VYuebHble ayIMTOPUHU 11 IPOBEICHHSI 3aHATUH JICKIIUOHHOTO THIIA.

Jlocka, MyJIbTUMETUHHBIN IPOEKTOP, SKPaH.

VYyeOHble ayAUTOPUH [T IPOBEIECHUS J1aOOPAaTOPHBIX 3aHATHUI, IPYIIIOBBIX U
MH/MBUYAJIbHBIX KOHCYJbTAllUN, TEKYILEI0 KOHTPOJIS U IPOMEXYTOYHOM aTTeCTaluy.

ITepconanbhbie kommbloTepsl ¢ makerom MS Office, Beixonom B MHTEpHET 1 €
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTENIbHYIO Cpelly YHUBEPCUTETA.

Kommiiekc TecToBbIX 3a7jaHuil 17151 TPOBEACHUS PYOEKHOIO U TPOMEKYTOUHOTO
KOHTPOJIS.

[TomerieHus 17151 caMOCTOSATENbHOM pabOThl 00YJarOLIUXCS.

ITepconanbhbie kommbloTepsl ¢ makerom MS Office, Beixonom B MHTEpHET 1 €
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTENIbHYIO CPe/ly YHUBEPCUTETA.

[Tomerienus 11 XpaHeHHs U IPOPHUIAKTHYECKOro 00CTy>KHBaHUS y4eOHOTO
o0opymoBaHUsI.

HIxader s XxpaHeHus: y4eOHO-METOAMYECKON JOKYMEHTAINH, y4eOHOTO
000pyI0BaHUs U y4eOHO-HATJISATHBIX TOCOOMIA.

INPUJIIOXKXEHHUE 1

Y4eOHO-MeTOIHYECKOE 00ecTeueHHe CAMOCTOSATEILHOI PadoThI 00yYaIOIIMXCSI

[To muciunnuue «MaTeMaTH4eCKU aHaln3» MPEyCMOTPEHA BHEAYAUTOPHAS CAMOCTOSITEbHAS
pabora oOydwarommxcsi, MPOBOJUMAs B BHJE CaMOCTOSITEIBHOIO H3YyUEHUS JIUTEpaTypbl U
WH()OPMAIIMOHHBIX PECYpCOB, a TAKXKE B BHUJEC PEIICHHS TUIOBBIX 3a7a4 MPU BBHIMOJTHEHUHU
KOHTPOJIbHBIX padoT.

Ilpumepnvie konmponvhnwvie padomot (AKP):

AKP «®HII»

3aoanuel. Haiitu u mnocTpouTh o0nacte omnpeaeneHus (QyHKIUU
z=In(4—x* —y?)—arcsin(2 - ).

3aoanue 2. Haiinute 4YacTHble NPOM3BOJHBIE IEPBOrO MOpsaKa (QYHKIUU:

. X +
z=3xy° —sink® + y)+—y.
X—y
3aoanue 3. Haiinte TpagieHT CKaTAPHOTO Mo U = X + Y> —Z° M ero MOyJb B TOUKE
M (L—1:2)


https://elibrary.ru/project_risc.asp
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web

3aoanue 4. Halitnu HauMeHbIlee W HauOOJbIIee 3HAaYeHWE (QYHKIUU
2=X"—xy+2y*+2y+1

B obmactu D: x+y=-5 x=0; y=0.
N3 «@HII»
3anaua 1. /lana pyHkums z = In(\/; + 2y3). TpebyeTcs:

. 0z o0z
1) Haiitu yacTHBIC POU3BOIHBIC 8_ U —

X oy

2) Haiitu monusiii tuddepeniman dz ;

y 0%z 0%z
3) Iloka3ath, 4TO 1151 TAaHHOW (HYHKIIUH CIPABEIUBO PABEHCTBO: = .
OXoy  oyox
. oz oz
3agaua 2. Haiitm yacTHBIE TPOU3BOJIHBIC a—, a—, €CII TePEeMCHHBIE X,y W Z CBSI3aHBI
X y
Xy—z 2 o 3 _
PaBEHCTBOM BHIa € +3x°siny—2xz° =0.
2 3 1 N
3agaua 3. [lana cnoxnas ¢ynkumsa U =\3t+2x° -y| , X=1gt, y=—t. Haiitu nonnyio
COS

dz
MPOU3BOAHYIO E

3anaua 4. Jlana dyuxims z = x> —3x°y +3xy? +1. TpebGyercs:

1) Haiitu rpagueHT 3Toi GpyHKIUU B Touke M (3; 1);
2) Haiitu npousBoaHyro GyHKIHMU B TOUke M (3; 1) B HAIIPaBJICHUH, UIYLLEM OT ATON TOUKU
Kk Touke N (6; 5).

3agaua 5. Haiitu sxcTpeMyM QyHKIMH JBYX NEPEMEHHBIX Z = (X + 3)2 + (y — 2)2

3agaua 6. JlaHa QYHKIHES IBYX HEPEMEHHBIX Z=X> —Xy+2Y° +3X+2y+1 u ypaBHeHus

rpanuil 3aMkHyTol obnmactu D:Xx=0, y=0, X+ Yy =-5 na miaockoctu XOY . Tpebyercs:

1) Haiitu HanGonbIIee M HAaMMeHbIIee 3HaYeHne GpyHKumu Z B obnactu D;

2) Cpenatp yeprex obmactu D B cuctemMe KOOpaMHAT, yKa3aB B HEM TOYKH, B KOTOPBIX
GyHKIMS BMeeT Haubosblllee M HAaUMEHbIIee 3HAaUEeHUS.

AKP «Teopus BeposiTHOCTel. MaTeMaTH4yecKasi CTATHCTHKA)

1. B ypue 12 mapoB. Cpenu 31ux mapoB 3 Oenbix U 9 yepHbix. KakoBa BEpOSTHOCTH TOTO, UTO
HayJa4y BBIHYTBIN I1ap OKAXKETCs OeNbIM?

2. B pagmoctymuu tpu mukpodoHa. JJIs Kaxa0ro u3 MepBhIX ABYX MHKPO(GOHOB BEPOSTHOCTH
TOTO, YTO OH BKJIIOUEH B JaHHBIA MoMmeHT, paBHa 0,45, a mns tperbero — 0,9. Haiitu
BEPOSITHOCTH TOTO, YTO B JIAHHBI MOMEHT BKJIFOUEHBI 2 MUKPO(dOHa.

3. B mpogaxke umeroTcst 6enbpie 1 KOPUYHEBBIC SHIIa B COOTHOIICHHUH 2:3, TPHYEM MPOU3BOACTBO
60% 6enbix u 71% KOpUYHEBBIX SUIl TaTUPYETCS JHEM, IPEIIISCTBYIONUM JTHIO TIPOJIAXKH, a
OCTaJIbHBIE sHIAa NaTHpyloTcs Oosee paHHUMH uuciamu. [lokymaTens 3akas3pIBaeT siIa,



JATUpPYyEeMbIE€ JTHEM, MPEAIIECTBYIOIMUM JHIO MPOJAKU, HE3aBUCUMO OT uX IBera. Kakosa
BEPOATHOCTH TOTO, UTO MY MPOJAIAYT PEIIETKY OebIX SHIL?

4. Tenedonnas cetb yupexneHus oobcmyxkuBaer 200 aboHeHToB. BeposTHOCTH TOrO, 4YTO B
TEUCHHE MHMHYTbl BHYTPHU O3TOM CETH KTO-TO KOMY-TO TN03BOHMUT, paBHa 0,7. Kakoa
BEPOSATHOCTH TOTO, UYTO B TCUCHUE MUHYTHI OyzeT 5 3B0HKOB? KakoBa BEpOSITHOCTH TOTO, YTO B
TeUECHUE MUHYTHI OyneT He Oojee 5 3BoHKOB? HaliTh HamBeposTHEHIIEE YHCIO 3BOHKOB B
TEYECHUE MUHYTBHI.

5. 3amaH psan pacnpezeneHus ciaydaidHoW BenmmunHbl X. HaliTu Marematmdeckoe OKHIaHUeE,
JUCTIEPCHUIO U CpeJIHEe KBaJpaTuieckoe oTkioHeHue. [TocTpontsh pyHKINIO pacpeesieHusl.

X 4 6 10 12

P 0.3 0.2 0.2 0.3

6. [y HenpephIBHOM CitydaifHOW BETMYMHBI 337aHa (PYHKIUS pacripeeIeHus F(X). Tpebyercs

HAlTH IUIOTHOCTH paclpesesieHus f(x), MaTeMaTHYeCKOe OXKUJAHUE, AUCIIEPCHUI0, CpeaHee
KBaJIpaTHYECKOE OTKJIOHEHHE. BBIYHCINTD BEPOSTHOCTH TOTO, YTO OTKJIOHEHHUE CIy4YalHON
BEJIMYMHBI OT €€ MaTeMaTU4YEeCKOro OXHAaHus OyneT He 0ojiee CpeHEero KBaJpaTH4YEeCKOIro
otkioHeHus. [Toctpouts rpadux GyHKITHIA.

0 ., x<0
F(x) = 1~(1—cost) L 0<x<Z
2 2

1 J T

x>

2

7. 3aKoH pacHpeleseHUs CUCTEMbI TUCKPETHBIX CIy4YalHbIX BEITUYHUH (X ,Y) 3a/1aH TaOauIei.
Haiitn ko> duument xoppensauuu r,, ¥ BEPOSTHOCTb IONAJAHHUS CIy4alHON BEIUYNHbI

(X,Y) Bo6nacts D.

X
0 2 4 6
Y
) 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
D={0<x<4; 1<y<4}

Jladoparopnas padora «MaremMaTu4yecKkasi CTATUCTUKA

CraTtucTuyeckas NMpoBE€pPKaA CTATUCTUIECCKUX I'HIIOTE3

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

3amanmue.

1.Ilo Buay rucrorpaMMmbl 4acTOT BBIABHHYTH THIIOTE3Y O BHUJE pacClpeieieHUs CIydailHOM
BEJINYUHBI.
2.IlpoBepuTh THUIIOTE3Y O HOPMAJIBHOM pACHpPENCNICHUH CIyYaiHOH BEJIWYHHBI C

UCIIOJIb30BaHUEM
a) mokazareneit A u E;

0) kputepust 2 ( xu-kBajpar), kpurepuii [Tupcona.




3. ITocTpouTh MOJIMIOH YAaCTOT M TEOPETHUECKYIO0 KPUBYIO Ha MOJUTOHE YacTOT, 3alHucaTh

€€ AHAJIIMTHYCCKOC BBIPAXKCHUC.

4.Cnenarh BBIBOI.

ITPUJIOKEHHUE 2

OueHovHbIe cpeaCcTBA J1JIsl MPOBeeHUsI MPOMEKYTOUHOI aTTecTAlNU

a) Ilnannpyembie pe3y1bTaThl 00y4eHHUs] H OLICHOYHBIE CPEACTBA 1JIsl IPOBEAeHHUS

MPOMEKYTOYHOM aTTeCTALMU:

Nungnkaro
Kon p
JOCTHIKEHUS
WHJUKaTopa
KOMIIETEHIIUHU

O1neHOYHBIC CPEACTBA

OIIK-1 - CniocoGeH pemiats 3a1a4u MpodeccCuoHanbHOM AeSITENbHOCTH, IPUMEHSIST METO/IbI

MOZACIIMPOBAHUA, MATEMATHYCCKOI'O aHAJIN3a, CCTCCTBCHHOHAYYHBIC U 06HICI/IH)KeHepHI)Ie 3HaHUA

OIIK-1.1 Ucnosnb3yer
€CTECTBEHHOHAYYHbIE
3aKOHBI ¥ IPUHIIUTIBI
MIPU pEIICHUN
MPaKTUYECKUX 337124

TeopeaneCRne BOIIPOCKHI IJIA 3a4€Ta H IK3aMCHOB

3 Kypc 3uMHss ceccus (3a4er)

10.

11.

12.

13.

14,

Ob6nacts onpenenenust @HIIL. Ilpenen, HenpepbIBHOCTD.
CpoiicTBa (hyHKIMIA, HEMpPEpHIBHBIX B OrpPaHUYEHHOMN
3aMKHYTOM 00JIaCTH.

YacTHple NpPOM3BOJAHBIE IEPBOTO  MOPAIKA, HX
reOMEeTPUYECKOE UCTOJIKOBAHHUE.

YacTHbIE TPOU3BOIHBIE BBICIINX OPSIKOB.
Hudbdepenumpyemocts U mosHbIA  audepennman

¢byakuu.  MHBapuaHTHOCT,  (OpPMBI  TOJHOTO
nuddepennmana.
[Ipumenenue MIOJIHOTO muddepenmnmana K

NPUOMIDKEHHBIM  BhIUucHeHusM.  Juddepenmans
BBICIIUX TOPSIKOB.

[IpousBogHas CII0KHOM GbyHKIHH. [TonmHas
MIPOU3BOIHAS.

JuddepennurpoBanrie HeIBHON QYHKIIHH.

KacarenbHast i10cKoCTh 1 HOpMaJb K IOBEPXHOCTH.
DKcTpeMyM byHKIUN IBYX NEPEMEHHBIX.
Heo6xoaruMoe u 10cTaTOYHOE YCIIOBHE IKCTPEMYMA.
HaubGonbmiee u HauMeHblllee 3HaYeHUS (QYHKIUU B
3aMKHYTOH 00JacTH.

JluckpetHas ciydaiiHas BeJIMYMHA U CIOCOOBI €€
3ananus. OyHKUMA pacnpeaeneHusl.

MaremaTryeckoe OKHIAHUE AUCKPETHOW CllydallHOH
BEJIMYMHBI U €T0 CBOICTBA.

Jlucnepcust THUCKPETHOM CIy4alHOW BEIWYMHBI U €€
cBoiicTBa. CpefiHee KBalpaTHUYECKOE OTKIIOHEHHE.
HenpepoiBHass  cnyvaiiHas  BenuuuHa.  CBolicTBa
(GYHKIMN pacupeeNCHHsL.




Kon
HHAUKATOpPa

Nupukarop
JOCTHKEHUS
KOMIICTCHIINU

O1ieHOYHBIE CPENCTBA

15. [I1OTHOCTP BEPOSATHOCTH HEMPEPHIBHOW CIy4atHOMN
BEJIMYMHBI U €€ CBOMCTBA.

16. UncnoBble XapaKTEPUCTUKU HEMPEPBIBHBIX CIy4YaiHBIX
BEJIMYUH.

17. PaBHOMEpHBIN u MOKa3aTeJIbHBIN 3aKOHBI
pacrpeiesieHusl HePEPhIBHBIX CyYalHbBIX BEJIMYUH.

18. HopManbHbIii 3aKOH paclpeiesICHHUs U €ro CBOMCTBA

OIIK-1.2

Pemaet CTaHAApTHBIC

npodeccuOHaIbHBIE
3a7a4un
IMPUMCHCHUCM
OOIEMHKEHEPHBIX
3HaHUHN

C

Ilpumepnvie npakmuueckue 3a0anus 013 IK3AMEHOE U
3auema:
1. Haiitu mnomanb QGuUrypel, OrpaHHYE€HHOU

2
muHusMu: X =4, Yy =4x.

2. Haiiti 1 mocTpouTh 0061acTh OnpeieieHust PyHKINH

U=9-x"—y* +(x=y)°

3. Haiitu mnonseiit  auddepenuuan QyHKIUU:

z=x>Iny—sin2xy.

4. HaifTu dacTHBIE TPOU3BOAHBIE IE€PBOIO MOPSAIKA

dyrxumn: Z =5x%y® +In(x + 4y).

5. Hammncatp ypaBHEHHE KacaTeIbHON IJIOCKOCTH H

HOPMAaJTH K [IOBEPXHOCTH Z =+/X>+Y® B Touke (3, 4, 5).

6. IIpu nocraBke ¢ 3aBoja Ha 6a3y 1000 pagronpreMHHUKOB,
y 55 BbIILIK U3 CTPOS JaMIibl. HaliT BEpOSITHOCTB TOTO, YTO
B3STBIM HayJauy MPUEMHUK Oy/eT UCIIPABHBIM.

7. IlpuHuMaeM BEpOSTHOCTH POXKJICHUS MalIbuuKa U

ACBOYKHU PABHBIMH. Haiitu BCPOATHOCTH TOI'0, YTO CPCAU 10
HOBOPOXKACHHBIX 6 OKaXYTCsd MaJIbYUKaMH.

8. JlaH 3aK0H pacripeiesIeHUs] TUCKPETHON CiydaitHOH
BEJIMYUHBI:

Xx: 110 | 120 | 130 | 140 | 150

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

BBIYUCIIUTE €€ MATCMATUUICCKOC OKUJaHUEC, NTUCTICPCUIO U
CpCaHCC KBAAPaTUICCKOC OTKIIOHCHHUC.

9. Mana ¢hyHKIMS pacrpeaesieHus] HePEePhIBHOM




Nupukarop

Kon
JOCTHKEHUS OneHouyHbIE CPECTBA
WHJUKAaTOpa
KOMITETEHIIUH
CIIy4aiiHOM BETMYUHBI X
0 npu x<0
0,25x*(x+3) npu O<=x<=1
F (X): 1 npu x>1
Haiitu mutotHOCTh pactpenenenus f(X), mocrpouts ee
rpaduk, BEpOSTHOCTH MOMAIAHNS B 33/ IaHHBI HHTEPBAJ
. o)
[0,5; 2], Mx, Dx, X,
OIIK-1.3 [Ipumensier meronsl | Ilpumepusie npuxknaousie 3a0auu u 3a0aHus

MOJICJIUPOBAHUS U
MaTeMaTHYeCKOro
aHaImM3a i
pelieHus 3aaa4
TEOPETUYECKOTO U
MIPUKJIATHOTO
Xapakrepa

3agaua 1. [lepumerp 3eMeNbHOIO ydacTKa TPEyroiabHOU
dopmbl paBeH 2 P [Be
COOTBETCTBEHHO X W Y . BbIpasuth miomaap yyacTtka Kak

byHKIIMIO X U Y
omnpezaenaenus yukuuu S =S(X,Y)

€ro CTOPOHBI PpPaBHBI

Haiitu wu w3o0pa3uth 00sacTh

3agaua 2. J[ns HachIaHUs MECKa U3TOTOBJICH pe3epByap B
¢dopme koryca BeicoTol H =3 M, paguycom ocHoBaHUS 1 M.
Kax 00beM  pesepByapa,
yBenuuuTh Ha 0,3 M, a pagnyc OCHOBaHHUs YMEHBIIUTH Ha
0,1 m?

U3MCHUTCA €CJIn  BBICOTY

3aganme 3. B 1memsix panuoHAIBHOTO HCIOIB30BAHUS
MaTepHalioB MPU U3TOTOBIEHUM pe3epByapa Oaliky JUIMHON
a TpeOyeTrcsi pa3JeNuTh Ha TPU YACTU Tak, YTOOBI 00beM
IPSIMOYTOJIBHOTO  pe3epByapa, IOCTPOEHHOIO Ha 3THX
YacTAX KaK Ha CTOPOHAX, OblJI HAMOOIBIINM.

3ananue 4. 13 mpsaMOyroIbHOTO JIUCTA KECTH IMUPUHOH a
M3TOTOBUTH KeN00 MpU3MaTHUECKON (OPMBI TaK, YTOOBI
€ro TMoIepevyHoe CeYeHNEe UMEI0 HanOOIBIIYIO TUIOIIA b,

0) Ilopsiiok npoBeaeHUA IPOMEKYTOUYHOM aTTeCTAIMU, IOKA3ATEJIM U KPUTEPUH

OICHUBAHUA:

IIpomesxyTouHas

arrecrangus

10 OUCHHUIIIIMHE

«MaTemMaTHYeCKHil aHalIu3» BKIIOYACT

TEOPETHYECKHUE BOIPOCHI, TO3BOJISIOINE OIICHUTh YPOBEHD YCBOCHUS 00yUYaIOIIMMHUCS 3HAHUMH, 1
NPaKTHYECKUE 3aJaHusl, BBIABISIONINE CTENEHb CHOPMHPOBAHHOCTH YMEHHH M BIIAJICHH,
npoBoauTcs B hopme 3aueta (3 cemectp)




IHokazamenu u Kpumepuu ouernueanus zauema.:

- JUIS cAa4y 3a4eTa o0ydaronumiics mokas3siBaeT copmupoBanHocTh KomnereHmu OIK-1 mo
pazznenaMm 1-ro cemecTpa, T.€. IOKa3bIBAET COOTBETCTBYIOIINE 3HAHUS (110 KpaliHel Mepe, Ha
YPOBHE BOCIIPOU3BEICHHS U 00BSICHEHHS HUH(OPMALIMK) U HHTEIUIEKTYaJIbHbIE HABBIKU PEIIECHUS
MIPEVIOKEHHBIX B TAOJIMIIE 11.7a) 3a71a4;

- 3a4€T He CAaH, €CJIM pe3yJbTar o6yquH;1 HC JOCTHUI'HYT, O6yanOHleICH HE MOXCT IIOKa3aThb
3HaHWs Ha YPOBHC BOCIIPOM3BCIACHUA U 00BsACHEHUS HH(bOpMaL[I/II/I, HE MOXKET II0Ka3aTb
HHTCIUICKTYAJIbHBIC HABBIKH PCIICHUSA IIPOCTHIX 3a1a4.



