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1 Henau ocBOeHMS AUCHUNTIHMHBI (MOXYJIA)

[ensiMu OCBOGHUSI TUCHUIUIMHBI «MaTeMaTuyecKuil aHaJIu3) SBISIFOTCS: O3HAKOMUTD
00y4aeMbIX C OCHOBHBIMU MOHATHSIMH U METOJIaMU BBICHICH MaTeMaTUKH, CO3/1aTh
TEOPETUYECKYIO U MPAKTUUECKYIO 0a3y MOATrOTOBKH CIELUATIUCTOB K e TEIIbHOCTH,
CBSI3aHHOM C HCCIIeI0BaHUEM, pa3paboTKOI U TEXHOJIOTHSIMH MPOLIECCOB MOTYyYEHUS
METAJIJIOB U CIUIABOB, METAUNIMYECKUX M3JIeIHi TpeOyeMoro KauecTBa, U OCHOBAHHBIX Ha
MPUMEHEHUH MAaTEMaTHYECKOT0 aHaIu3a U MOJICTUPOBAHUSI.

2 MecTo qucHUILINHBI (MOYJIsI) B CTPYKType 00pa3oBaTeIbHOM NPOrpaMMbl

JucuunnrHa MatemMaTnyeckuil aHaaIu3 BXOAUT B 0053aTeIbHYI0 YaCTh y4eOHOIro
I1aHa 00pa3oBaTeIbHON POrpPaMMBbl.

JUia n3yyeHus JUCUUIUIMHBL HE0OXO0AUMBI 3HAaHUS (YMEHUS, BIIa/ICHU),
c(OpMHPOBAHHBIC B PE3yJIbTAaTe U3YUEHUS TUCIHUILINH/ IPAKTUK:

Maremaruka

3HaHus (yMEHUs, BIIAICHU ), IOJyYEHHbIE IPU U3YYECHUH JAHHOM JUCLUIUIMHBI
OyayT He0OXOAUMBI [yl U3Y4EHHSI JUCLUIUIMH/IPAKTUK:

Tenmnodusuka

AHanm3 4uciaoBoil nHpopMauu

MerTtposnorus, cranaapTU3alus U cepTuuKanus

[TnanupoBaHue FKCIIEpUMEHTA

3 Komnerennun ody4yaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHUILIMHBI (MOAYJIs1) M IUIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

B pe3ynbrare ocBoeHUS AUCUUIUIMHBL (MOAYs) «MaremaTnyeckuil aHaiu3»
00yJaroImuics TOJHKEeH 00IaaTh CIEAYIONMMA KOMIIETCHIUSMHI:

Kon unaukaropa WNHaukaTop AOCTHIKEHUS KOMIICTCHITUH

OIIK-1 CnocobeHn pemaTth 3a1a4u TPOPEeCCHOHATEHON ACSITEIBHOCTH, TPUMEHSIST METO/IbI
MOJICTTUPOBAHUS, MATEMAaTHICCKOTO aHAJIN3a, €CTECTBEHHOHAYYHBIE H OOIEHHKCHEPHBIC
3HAHUA

OIIK-1.1 Hcnonp3yeT ecTeCTBEHHOHAYYHbIE 3aKOHBI U IPUHIIMIIBI IPU PELICHUH
NPAaKTUYECKUX 3a/1a4

OIIK-1.2 PemaeT craniapTHble npodeccroHaIbHbIE 3a/1a41 C TIPUMEHEHUEM
OOIIENHKEHEPHbIX 3HAHUN

OIIK-1.3 [TpumeHsieT MeTOIbl MOAECIMPOBAHNS U MATEMATUYECKOTO aHAIN3a AJIs
pelIeHus 331a4 TEOPETHUYECKOI0 U NPUKJIAJHOTO XapaKkTepa




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

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 3 3a4eTHbIX eaunul] 108 akaja. yacoB, B TOM

HHUCJIIC:

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

— camocTosTenpHas padora — 93,4 akaj. 4acos;
— B (popme npakTuieckoil moarotoBku — 0 akai. yac;

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

Paznen/ tema
JIUCHUATIIUHEI

Kypc

AynuropHas

KOHTaKTHas paboTa

(B akan. yacax)

Jlek.

11ab.

3aH. 3aH.

IPaKT.

CamMmocrogreapHas
paboTa cTyneHTa

Bun
CaMOCTOSITEIILHOM
padoThI

®dopma TeKyIero
KOHTPOJIS
YCIIEBa€MOCTH U
MIPOMEKYTOUHOU
aTTeCTaluu

Kon
KOMIICTCHIIHH

1. Auddepenmansaoe
ucuucieHne GyHKIUU
HECKOJIbKHX NEPEMEHHBIX

1.1 OnpeneneHrie OCHOBHBIX
nmoustuit. [Ipenen n
HenpepsiBHOCTs DHII.
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
TUddepeHIInaTbl BHICIIHX
TIOPSAKOB.
JuddepennpoBanue
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
MaTEMAaTUYECKOrO aHaINn3a B
TEOPUU BEPOATHOCTEH U
MaTEeMaTUYECKOH CTATUCTUKE

2.1 CnyyaiiHble BEJIMYHHBI.
JuckperHbie u
HETpEePBIBHBIC CITyYaiiHbIC

0,5

20

- BeinotHenne KP

KOHCYJIbTUPOBAaHUE
-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
pacripeaeneHue.
12{'3 iii?iigo;?ggﬂi;gcen' - IOJITOTOBKA K - OIIK-1.1,
‘leg épa. Lle ap a 0,25 0,25 15 3aueTy KOHCYJIbTHPOBAHUE OIIK-1.2,
PIICBA. LICHTPATIbHAA - 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. YncioBbie
- einojHeHne KP OIIK-1.3
XapaKTePUCTUKU. DIIEMEHTHI
TEOPHH KOPPEIISIINH.
HWroro no pazaeny 15 3 59,4
HWroro 3a cemectp 4 6 93,4 3au€T
Wrtoro no gucIuinHe 4 6 93,4 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. TpaguumonHsle o0pazoBaTeabHbIE TEXHOIOTUU. Opranu3aiys o0pa3oBaTeIbHOTO
nporiecca, MpeanoaraeT NpsMyIo TPAHCISIUIO 3HAHUK OT TPEnoJaBaTessi K CTyICHTY
(IpenMyILEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-MIUTIOCTPATUBHBIX METOIOB OOyUEHHS).
VYueOHas AeITeNbHOCTh CTYJICHTA HOCUT B TAKUX YCJIOBHUSAX, KaK MMPABHUIIO, PEIPOTYKTHBHBIN
XapakTep.

®opMbl yUeOHBIX 3aHATHI:

- nH(GOPMALMOHHAS JIEKIUS — MTOCIIeI0BATEIbHOE U3JI0KEHHE MaTepHrasa B
JTMCHUIUIMHAPHOM JIOTHKE, OCYIIECTBIIIEMOE IPEUMYIIIECTBEHHO BEpOATbHBIMU CPEICTBAMH.

- IPAKTUYECKOE 3aHATHE, MOCBIIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH M HAaBBIKOB
0 MIPEUIOKEHHOMY aITOPUTMY.

2. TexHonoruu NpoekTHOTo 00y4eHusi. O6pa3oBaTeNbHBIN MPOLIECC TOCTPOEH B
COOTBETCTBHUH C AJITOPUTMOM MOITAITHOTO PEIICHUs MPOOIEMHON 3a1a4H UITH BBITIOTHEHUS
yuebHoro 3ananus. [IpoekT npenamnonaraeT COBMECTHYIO yueOHO-TI03HABATEIbHYIO
JEATEILHOCTD TPYIITBI CTYACHTOB, HAIIPABJICHHYIO Ha BBIPAOOTKY KOHIICTILINH, YCTAHOBJICHNE
Henei u 3a1ad, GopMyIHPOBKY OKUIAEMBIX Pe3yIbTaTOB, ONPEACICHIE IPUHIIUIIOB U
METOJIUK PeIleHHS OCTABICHHBIX 33/1a4, INIAHUPOBAHKE X0/1a pa0OTHI, IIOUCK JOCTYITHBIX U
OINITHMAJIBHBIX PECYPCOB, MOATAMTHYIO PEaTU3aIMIO TIaHa PaOOThI, IPE3EHTAIHIO
Pe3yNbTaToOB paboThI, X OCMBICIEHUE U pediiekcuto. [IpiuMeHseTcss B OCHOBHOM IS
nepexo/ia KOMIIETCHIIUY Ha YPOBEHbB BIIA/ICHHSL.

OCHOBHBIE THIIbI IPUMEHSAEMBIX HAMU B 00pa30BaTEIbHON €A TEIbHOCTH IPOEKTOB:

HccnenoBaTenbckuii MPOEKT — CTPYKTYpa MpHOIMKeHa K popmary HayqHOTO
UCCIIeOBaHMS (JI0Ka3aTeIbCTBO aKTyaIbHOCTH TEMBI, OTIPEICIICHHE HAYYHOH MTPOOIEMBI,
npeaMeTa U 00BbEeKTa UCCIIeOBaHMS, IeJIeH U 3a/1a4, METO/I0B, HICTOYHUKOB, BBIJIBIDKCHUE
THIIOTE3bI, 0000IIEHNE PE3yIbTaTOB, BBIBOIBI, 0003HaYCHNE HOBBIX MpoOiiem). PesynbraTom
SBJISIETCS yueOHas KapTa 10 MOJYJIIO Hallel 00pa30BaTeIbHOM NPOrpaMMBI.

TBOpYecKuit MPOEKT, MPEAIOIATAOIINHA B OTIIMYNE OT MPEBLIYIET0, KOHSUHBIN
HPOJYKT B CIACAYIOMIMX BapUaHTaX — ra3era K UCTOPUYECKU 3HAYNMOMY
«MaTeMaTU4eCKOMY» COOBITHIO (Tpa3aHUK yucna «I1uy» u T.11.); «MaTemMaTudeckasn»
OTKpBITKa (CBOEro pojJa yueOHas KapTa, TOIbKO HeOpMaIbHO, KPaCOUYHO O(hpOpMIICHHAS;
BUJICOPOJIHK «S Haydy Bac pemars ...» U T.I1.

WMHpopMannoHHBIN MPOEKT — y4eOHO-TI03HABATENbHAs I€ATEIbHOCTD C SIPKO
BBIPQ)XKEHHOW ABPUCTHUECKON HANPABIEHHOCTHIO (MTOMCK, 0TOOP U CUCTEMaTH3aIHs
nH(pOpMaIUU O KAKOM-TO 00BEKTE, 03HAKOMJICHHE YYaCTHUKOB MPOEKTa C 3TOU
uHpopManuen, ee aHaau3 1 00001eHNEe 1, HAKOHEL, TPE3EHTALUS 110 TPAKTHUYECKOMY
IIPUJIOKEHUIO).

4. npopmManlnoHHO-KOMMYHHKALIMOHHbBIE 00pa30BaTeNIbHbIE TEXHOJIOTHH.
Opranuzanus o6pazoBaTeIbLHOIO Mpolecca ¢ IPUMEHEHUEM CIIeUaTN3UPOBAHHbBIX
IIPOrPaMMHBIX CpeJl U TEXHUUECKUX CPECTB paboThl ¢ MHPpOopManuei (MHPOPMaLMOHHYIO
cpeny yausepcureta MOOJIYC MOODLE).

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaoIuXcst

[IpencraBieno B npuiokeHuu 1.

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

8 YuedHO-MeTOoANYECKOE U HH(POPMAIHOHHOE 00ecTieYeHre TN CIUTITHHbI
a) OcHoBHas JUTEpaTypa:



1. Hlunayes, B. C. Briciiasg matematuka : yueonuk / B. C. IllunmayeB. — 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 (nata oopamenus: 21.01.2025). — Pexxum
JOCTYTA: 110 TOATHCKE.

2. Maremaruka : yue6Hoe nmocobue / FO. M. lanunos, JI. H. XXypbenko, 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. -
Tekcer : anextponnsiid. - URL: https://znanium.com/catalog/product/1818645  (marta
obpamienus: 21.01.2025). — Pexwum qocTymna: 1mo moAmnucke.

0) JonosHuTebHAS JJUTEpaATypAa:

1. Maremaruka B mpuMepax u 3agadax : yue0. mocodue / O.M. [lertspesa, JI.H.
Kypobeunko, I'.A. Huxonona, H.B. Hukonosa, C.H. HypueBa. — Mocksa : UHOPA-M, 2019.
— 372 c. — (Bwicmiee oopazoBanune: bakamaBpuar). - ISBN 978-5-16-011256-5. - Tekcr :
anekTponHsbii. - URL: https://znanium.com/catalog/product/989802 (nara oOpamieHus:
02.01.2024). — Pexxum nocTyma: 1o MOANUCKE.

2. ®uxteHronsll, ['. M. OCHOBBI MATEMaTHYECKOTO aHATN3a : YICOHHUK : 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
-oubmmoteunas cuctema. — URL: https://e.lanbook.com/book/112051 (mara oOpareHus:
02.01.2024). — PexuM mocTyIa: Ui aBTOPHU3. MOJIb30BATEIICH.

3. @uxrtenroisil, ['. M. OCHOBbI MaTeMaTH4YE€CKOTO aHAIN3a : YIEOHUK : B 2 4acTsX /
I'. M. ®uxtenronbu. — 10-e uzn., crep. — Canxr-IlerepOypr : Jlans, [0. r.]. — Yacts 2 —
2019. — 464 c. — ISBN 978-5-8114-0191-8. — Tekcrt : 37eKTpOHHBIH // JIaHb : 37IEKTPOHHO
-ounbmmoteunas cuctema. — URL: https://e.lanbook.com/book/115730 (mara oOpareHus:
02.01.2024). — PexuM gocTyIa: Ui aBTOPHU3. MOJIb30BATEIICH.

4. lllumaues, B. C. 3agaunuk no Beiciieil MmareMatuke : yueoHoe mocodue / B. C.
[umaueB. — 10-e uza., crep. — Mocksa : UHOPA-M, 2024. — 304 c. — (Bsicmee
obpazoBanue). - ISBN 978-5-16-010071-5. - Tekcr : anexTpoHHsIil. - URL:
https://znanium.com/catalog/product/2124772 (mata obpaimenus: 02.01.2024). — Pexxum
JOCTYTMA: 1O TOIUCKE.

B) MeToauyeckne yKa3zaHusl:

1. Makcumenko, M. A. CoObiTus u BeposTHOCTh. YacTs 2: MeTton. ykas. -
Marnutoropcek: 'OY BITO «MI'TY um. I''11. Hocoay, 2010. — 25 c.

2. I'yruna E.M. JIaGopaTopHBblif IpakTUKYM IO cTaTUCTUKE ¢ puMeHeHneM EXCEL:
Mertona. yka3. Ui 1ab0paToOpHBIX pabOT 10 MaTeMAaTUYECKOH cTaTUCTUKE.- MarHUTOrOPCK:
oy BIIO «MI'TY um. I'.A. Hocoay, 2009 — 40 c.

3. CaBymkuna H.®. Kombunatopuka. CoObiTre 1 BeposiTHOCTh. YacTs |:
Kombunatopuka. AnreOpa coObITuii: MeTos. ykazaHus 1o JucuuIinae «MaTteMaThkay ais
crynenToB | kypca Beex cnenuansHocteit. — MI'TY, 2007. — 17 c.

r) [IlporpammHuoe odecnieuenne u UHTEepHeT-pecypcehl:

IIporpamMmmHoe obecnieuenue

Haunmenosanue .
10 Ne norosopa Cpok neiicTBus IMIEH3UH
7Zip cB0OOHO pactpocTtpansemoe [10 6eccpouHo
]IiFr Z¥3ip Mozilla cB00OOTHO pacnipocTpansemoe [10 0eccpovHo
Bpayzep Yandex |cBoOonHO pacmpoctpansiemoe [10 6eccpouHo
FAR Manager cB00OOHO pactpocTpansemoe [10 O6eccpouHo



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

IIpodeccnonanbHbie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHBbIE CHCTEMbI

Hazsanme xkypca

Ccrlika

I'.1.

DneKTpoHHBIE pecypcebl onomoTexku MI'TY um.

https://host.megaprolib.net/MP0109/Web

Karamoru

Poccuiickas T'ocymapcTBeHHas OuOnmoTeKa.

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

HammmonansHas
nH(}pOpMaITMOHHO-aHATUTHYECKAS

URL:https://elibrary.ru/project risc.asp

cucrema — Poccuiickuii HMHAEKC HAy4YHOTO

9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHue JUCHUIIMHBI (MOYJIs1)

MaTepI/IaJIBHO-TGXHI/IlIGCKOG obOecrcucHue JUCIHHMIIIIMHBI BKIIFOYACT!:
MaTCpI/IaJ'IBHO-TCXHI/I‘IeCKOG obecneyenne JUCHHUITIIIMHBI BKIIIOYACT:
VYueOHBIE AYJUTOPHUH IJIA IIPOBCACHUSA 3aHATUH JIEKIIUOHHOT'O THIIA.

Jocka, MyJIbTUMEIUUHBIA TPOEKTOP, SKPaH.

Y4eOHble ayAUTOPUHU I TPOBEICHUS JTa0OPATOPHBIX 3aHATHH, IPYIIIOBBIX U
WHIUBUAYAIBHBIX KOHCYIBTAIIUHN, TEKYIIETO KOHTPOJIS M MPOMEKYTOYHON aTTeCTalllu.

[TepconanbHbie KOMITbIOTEPHI ¢ TakeToM MS Office, Beixomom B IHTEpHET U ¢
JOCTYIIOM B 3JIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTeNbHYIO CPEy YHUBEPCUTETA.

Komruiekc TecToBBIX 3aaHuid ISl TPOBEICHUSI PYOEKHOTO U MMPOMEKYTOYHOTO

KOHTPOJIA.

[TomereHus Al CaMOCTOSITENLHOM pabOTHI 00YJaIOIIHUXCS.

[TepconanbHbie KOMITbIOTEPHI ¢ TakeToM MS Office, Beixomom B MHTEpHET U ¢
JOCTYIIOM B 3JIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTeNbHYIO CPEy YHUBEPCUTETA.

[TomereHus anst XpaHeHUS ¥ MPOPHUIAKTUYECKOTO O0CITY)KMBaHHs y41€OHOTO

o0opymoBaHUsI.

[Mkads! 114 XxpaHeHUs: y4eOHO-METOANYECKON JOKYMEHTAIMH, Y4eOHOro

00opymoBaHUs U Y4eOHO-HATIISITHBIX TTOCOOMIA.



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

ITPUJIOKEHUE 1

YueOHO-MeTOANYECKOE 00ecTieYeHre CAMOCTOSITeIbHON PadoThl 00y4arouxcs

ITo nucuunnune «MaTemMaTHUECKUH aHAIU3» NPELyCMOTPEHA BHEAYAUTOPHASI CAMOCTOATEIbHAS
pabota oOydJaromuxcsi, MPOBOIUMAs B BHJIE CAMOCTOSATEIBHOTO H3YyYCHHS JUTEPATyphl WU
MH(POPMALIMOHHBIX PECYpPCOB, a TAaK)KE B BUJE PEIICHUS THUIIOBBIX 3a/a4 IPH BBHIIOJHEHUU
KOHTPOJIbHBIX PaloT.

Ilpumepnvie konmponvhvie padomut (AKP):

AKP «®HID»
3aoanuel. Haiitu u mocTpouTh 00NacTh onpeneneHus (yHKIHH
z=In(4-x*—y?)—arcsin(2-y).

3aoanue 2. Halinute dYacTHbIE NPOU3BOAHBIE IEPBOTO MOPSAKa (GYHKIUH:

z=3xy3—sin(2+y)+x+y.

X—y

3aoanue 3. Haiinure rpagieHT cKaIapHOTO Hois U = X + y* —z° ¥ ero MOIylb B TOUKE
M (L,-12).

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

B obomactru D: x+y=-5 x=0; y=0.
N3 «®HID»

3amaua 1. /lana pyHknus z = In(\/; + 2y3). TpeOyercst:

. 674 574
1) HaiiTi 9acTHBIC TPOU3BOTHBIE — H — ;
OX oy
2) Haiitu nonueiit nuddepennuan dz;
y 0’z 0%z
3) Tloka3ath, 4TO JUIs JaHHOW (YHKIUH CIPABEIINBO PABEHCTBO: = .
OXoy  0yox
o 0z 0z
3agaua 2. Haiitu yacTHbIC HPOU3BOJHBIC > oy’ ecii TIepeMeHHbIe X,y W Z CBSI3aHbI
X oy
pasenctsoM Bima €Y% +3x?siny —2xz° =0.
9 3 1 .
3agaua 3. [lana crmoxHas ¢yHknus U=(3t+2x°—y| , X=tgt, y:—t. Haiitn mnomayro
COS

dz
HNPOU3BOAHYIO ——.

dt

3anaua 4. Jlana Pyskums z = X° —3x2y +3xy? +1. Tpebyercs:
y y



1) Haiitu rpagueHT 3ol GyHKIHUU B Touke M (3; 1);
2) Haiiti mpou3BoAHYI0 QYHKIHHU B Touke M (3;1) B HAIIPABJIEHUH, UYILEM OT 3TON TOUYKH
Kk Touke N (6; 5).

3agaua 5. Haiitu sxcTpeMyM QyHKIMH IBYX IEPEMEHHBIX Z = (X + 3)2 + (y - 2)2

3agmaua 6. Jlana QyHKOMS ABYX MEPEMEHHBIX Z = X> — Xy + 2y2 +3X+2y+1 u ypaBHEHUSA

rpanun 3aMkHyToM objact D : X =0, y =0, X+ Yy =-5 nHa miockoctu XOY . Tpebyercs:

1) Haiitu HaubobIllee ¥ HAaMMEHbIIee 3HaueHue QyHKIMu Z B obaactu D;

2) Cpenarp yeptex obmactu D B cucTemMe KOOpAMHAT, yKa3aB B HEM TOYKH, B KOTOPBIX
¢GyHKIMS ©MeeT HauOoJbIllee U HAaNMEHBIIIee 3HAYCHUSI.

AKP «Teopus BeposaTHOCTel. MaTemMaTHyecKasi CTATHCTHKA»

1. B ypue 12 mapoB. Cpenu 3tux mapoB 3 Oenbix U 9 uepHbix. KakoBa BEpOSTHOCTH TOTO, UTO
HayJa4dy BBIHYTBIH IIap OKaKeTcs OenbiM?

2. B paguoctynuu tpu mukpodoHa. s Kaxaoro u3 mepBbiX ABYX MUKPO(GOHOB BEPOATHOCTD
TOTO, YTO OH BKJIIOUEH B JaHHBIA MoMmeHT, paBHa 0,45, a mus tperbero — 0,9. Haiitu
BEPOATHOCTH TOTO, UTO B JAHHBI MOMEHT BKJIFOUEHBI 2 MUKpO(dOHa.

3. B mpogaxe umeroTcst 6ebie 1 KOPUIHEBBIC SIIa B COOTHONICHHUH 2:3, IPUYEM IPOU3BOICTBO
60% Genbix u 71% KOpUYHEBBIX UL JATHPYETCS THEM, IPEIIIECTBYIOINM JHIO IPOJAXKH, a
ocTajJbHbIE fllla JaTUpYIOTCs Oosiee paHHMMM uuciamu. [lokymarens 3aka3bIBaer siia,
JaTUpPyEeMbIE€ JTHEM, MPEAIIECTBYIOIIMM JHIO MPOJAXKH, HE3aBUCUMO OT uX IBera. KakoBa
BEPOSITHOCTH TOTO, YTO €MY IIPOJAIAYT PEIICTKY OCIbIX SHIl?

4. Tenedonnas cerb yupexaeHus oodcmyxkuBaeT 200 aOoHEHTOB. BeposTHOCTH TOTO, YTO B

TEUYECHUE MHHYTHI BHYTPH JTOM CETH KTO-TO KOMY-TO MO3BOHHUT, paBHa (,7. Kakoa

BEPOATHOCTH TOTO, YTO B T€UEHHE MUHYTHI OyzeT 5 3BoHKOB? KakoBa BepOATHOCTH TOTO, YTO B

T€YeHHEe MUHYTHI Oyner He Oosee 5 3BoHKOB? HaiiTu HamBeposiTHEllIee 4HUCI0 3BOHKOB B

TEYEHUE MUHYTBHI.

3amaH psij pacnpeneneHus: ciydaiiHod BenmwuunHbl X. HaliTu marematmdeckoe OXXKHIaHHE,

JTUCTIEPCHUIO U CpeJHee KBaJpaTuiyeckoe oTkioHeHue. [TocTponTs QpyHKINIO pacipeeieHus.

X 4 6 10 12

P 0.3 0.2 0.2 0.3

6. i HempephIBHOM cilydaiiHON BETMUMHBI 331aHa (PYHKIUS paciipeleeHus F(X). Tpebyercs

o

HalTH IJIOTHOCTb paclpe/esieHus f(X), MaTeMaTHYeCKOe OKUAAHUE, TUCIIEPCHIO, CPEIHEE
KBaJIpaTMUECKOE OTKJIOHEHHE. BBIUMCINTH BEpOSATHOCTH TOTO, YTO OTKJIOHEHUE CIy4yailHOW
BEJIMYMHBI OT €€ MaTeMaTHYeCKOro OXuaaHus OyneT He Oojiee CpelHero KBaapaTH4ecKOro
otksoHeHus. [locTponTs rpadux GyHKIIHIA.

0 :
F(X) =1+ (1-cos2x) L 0<x<Z
2 2
1 ' T

X>—
2

7. 3akoH pacmpeeNeHus CUCTEMbI TUCKPETHBIX CITYYalHBIX BETUYHH (X ,Y) 3a/1aH TaOIuIei.
HaiiTn K03pHUIMEHT KOppensauun I, U BEPOATHOCTh TMOMNAJAHUs CIIy4alHON BENTMYUHBI

(X,Y) B obmacte D.

] 2 4

6
0 0.05 0.03 0.06 0.05

0.07 0.10 0.20 006




‘ 0.08 ‘ 0.07 0.09 0.14

4
D={0<x<4; 1<y<4}
.JIaﬁopaTopHaﬂ pa60Ta «MaTeMaTI/I‘ICCKaﬂ CTATUCTUKA»

CratucTuyeckas NMpoBepKaA CTATUCTUYICCKHUX I'HIIOTE3

Hean. HayunThest BBIABUTATh M MPOBEPSATHh CTATUCTHYECKYIO THIIOTE3Y O BUE paclpeeicHus
CIIy4ailHON BEJIUYUHBI.

3amanmue.

1.Ilo Bugy rucrorpaMMbl 4acTOT BBIABUHYTH THMIIOTE3Y O BHJE paclpelieNeHus CiydailHoH
BEJINYUHBI.
2.IlpoBepuTh THUIIOTE3Y O HOPMAJIBHOM pACHpElesiCHUH CIy4aiHON BEIMYUHBI C

HCII0JIb30BaHUEM
a) nokazareneit A u E;
0) kputepusi  »° ( Xu-KBajpar), kpurepuii [Tupcona.

3. HOCTpOI/ITI) IMOJIMI'OH YaCTOT U TCOPCTUUCCKYIO KPHBYIO Ha IMOJIMT'OHC 4aCTOT, 3allUCATh
€C AHATIUTUYCCKOC BBIPAKCHUC.

4.Cnenartb BBIBOJI.



IMPUJIIOKEHUE 2

OHeHO‘lHBIe cpeacrea AJisi MIPpOBECACHUSA HpOMe)l(yTO‘IHOﬁ aTrTreCralumn

a) [lnannpyembie pe3yabTaThl 00y4eHHUs] H OLICHOYHBIE CPEACTBA JIsl IPOBEACHHUS

HpOMe)RyTO‘lHOﬁ aTrecramum:

Kon
WHIUKaTOpa

Nupukarop
JOCTH>KECHUS
KOMIIETCHLIUH

O1neHOYHBIC CPEACTBA

OIIK-1 - CriocobeH pemath 3a1a4u MpoPECCUOHATBHON ACSITSIBHOCTH, IPUMEHSISI METOIbI

MOACIINPOBAHUA, MATEMATHYCCKOI'O aHaJIN3a, CCTCCTBCHHOHAYYHbIC U O6H.[CI/IH)KeHepHBIC 3HaHHUA

OIIK-1.1

Hcnonb3yer
€CTECTBEHHOHAYYHbIE
3aKOHBI ¥ IPUHIIAIIBI
IIpU pELICHUU
IIPAaKTHUYECKUX 3334

TeopeaneCKne BOIIPOCHI 1JIA 3a4€Ta U 9K3aMCHOB

3 Kypc 3uMHss ceccus (3a4er)

10.

11.

12.

13.

14.

15.

16.

17.

Ob6nacts onpenenennst ®HIIL. IIpenen, HenpepbIBHOCTD.
CpoiicTBa (hyHKIMIA, HENPEPHIBHBIX B OrPAaHUYCHHOMN
3aMKHYTOM 00J1acTH.

YacTHple IPOM3BOAHBIE IIEPBOTO  MOPSAAKA, HX
F€OMETPUUYECKOE UCTOJIIKOBAHUE.

YacTHbIe TPOU3BOJHBIE BBICIIUX IOPSIKOB.
HuddepenuupyeMocTb H MONHBIA auddepeHuan

¢bynkuuu.  VHBapuaHTHOCTH  (OPMBI  TOJHOTO
muddepeHnmana.
[Ipumenenue MTOJTHOTO nuddepenimana K

NpUONMKEHHBIM  BbluucieHusM.  Jluddepenmuans
BBICHINX MOPSKOB.

IIpounsBoaHas CJIOKHOMU byHKINN. ITonnas
MIPOU3BOIHAS.

JuddepenurpoBanue HesBHOM (QyHKIMH.

KacarenbHas INIOCKOCTh U HOPMaJIb K IOBEPXHOCTH.
OKcTpeMyM byHKIMN IBYX IIEPEMEHHBIX.
HeoOxonumMoe 1 10cTaTOYHOE YCIIOBUE SKCTPEMYyMA.
HauOonbiiee n HauMmeHbllee 3HaYeHHUS (QYHKIUH B
3aMKHYTOM 00JIaCTH.

JluckpeTHas ciydailHas BeJIMYMHA W CHOCOOBI €&
3amanus. OyHKIMA pacnpeneneHus.

MaremaTuueckoe OKHUIAHUE IUCKPETHOW CllydalHOH
BEJINYUHBI U €T0 CBOMCTBA.

Jlucniepcust TUCKPETHOM CIy4alHOW BEIUYMHBI U €€
cBoiicTBa. CpenHee KBapaTHIECKOE OTKIIOHCHHE.
HenpepeiBHast  ciywaiiHass ~ BenumunmHa.  CBoiicTBa
(GYHKIIUHU pactpeieleHus.

[I1OTHOCTE BEPOSTHOCTH HENPEPHIBHOM  CIIy4alHOU
BEJINYMHBI U €€ CBOWCTBA.

UucnoBble XapaKTEpUCTUKU HEMPEPBIBHBIX CIy4YalHBIX
BEJINYUH.

PaBHOMEpHBIT u [IOKa3aTeNIbHBIN 3aKOHBI
pacipeeseHNs] HENPEPBhIBHBIX CIIyYalHbIX BEJIMYUH.




Nupukarop

Kon
JOCTHKEHUS OneHoyHbIE CPECTBA
WH/IMKAaTOpa
KOMITETEHIINH
18. HopManbHbIii 3aKOH paclpeiesICHHs U €ro CBOMCTBA
OIIK-1.2 Pemaer crannaprusie | IIpumephnsie npakmuueckue 3a0anus 011 IK3AMEHO08 U

npodeccuoHaIbHbIE
3a7a49u
MIPUMECHCHHEM
0OIIENHKEHEPHBIX
3HAHUHI

C

3auema:

1. Haiitu momans Qurypsl, OrpaHMYCHHOMN

2
maEuamu: X =4, Yy =4Kx.

2. Haiiti u mocTpouTth 007acTh onpeneneHus GpyHkuuu

U=9-x"—y* +(x-y)°

3. Haiitu mnonseiii  auddepenunan QyHKIUU:

z=x>Iny—sin2xy.

4. HaiiTu dacTHble MPOU3BOJHBIE TEPBOTO MOPSIKA

dyukmmn: Z =5x%y° +In(x + 4y).

5. Hanncatp ypaBHEHUE KacaTeIbHOU IJIOCKOCTH U

HOpPMAIIH K TIOBEPXHOCTH Z =+/X°+Yy®> B Touke (3, 4, 5).

6. IIpu nocraBke ¢ 3aBoja Ha 6a3y 1000 pagronprueMHHUKOB,
y 55 BBILLIK U3 CTPOs JamIibl. HaiiTu BEpOSITHOCTB TOTO, YTO
B3SThII HayJauy MPUEMHUK Oy/ET UCTIPaBHBIM.

7. IlpuHuMaeM BEpOSTHOCTH POXKJIEHHUS MalIbuuKa U

J€BOYKH paBHbIMU. HaliTn BeposATHOCTH TOTO, 4uTO cpenu 10
HOBOPOXKJICHHBIX 6 OKaXXyTCsl MaJIbYMKaMH.

8. JlaH 3aK0H pacrpeaesieHus TUCKPETHON ciTydaitHOM
BEJINYUHBI:

Xx: 110 | 120 | 130 | 140 | 150

p: 101]02]03|02]0.2

BBIYUCIIUTHb €€ MAaTEMATUUCCKOC OKNJAaHHUE, TUCIICPCUIO U
CpE€AHEC KBAAPAaTUICCKOC OTKIIOHCHHUC.

9. Nana ¢yHKUUSA pacnipeieieHUs] HeMpepbIBHOM
CIIy4aifHOM BETMYUHBI X

0 npu x<0
0,25x3(x+3) npu O0<=x<=1

F(X): 1 npu x>1




Nupukarop

Kon

JOCTHKEHUS OneHoyHbIE CPECTBA
WHJUKaTOpa

KOMITETCHIIUH

Haiitu mutotHOCTh pactpenenenus f(X), mocrpouts ee
rpaduk, BEpOSTHOCTh MOMAIaHNsI B 33/IaHHBI HHTEPBAI
. (2
[0,5; 2], Mx, Dx, ~x.

OIIK-1.3 [Ipumensier metonsl | Ilpumepnvie npukiaouvle 3a0auu u 3a0aHus

MOJIETTUPOBAHUS U .
3agaua 1. Ilepumerp 3eMeNBHOTO y4acTKa TPEYTrOJbHOU

dbopMbl paBeH 2 P . JIBe ero CTOpPOHBI pPaBHBI
COOTBETCTBEHHO X U Y . BpIpa3uTh miomaapr yyacTka Kak

MaTeMaTU4eCcKoro
aHayu3a aJs
penieHus 3a1a4

KLU X " . Hailtu wu wuso0Opasute o00J1aCTH
TEOPETUYCCKOTO U bynxn y p

NPUKIIAIIHOTO ornpenaeneHust GyHkimu S =S(X,Y)

Xapaktepa .Sanaqa 2. I[J'ISI HACbIMMaHUS IIECKa U3IOTOBJICH PE3€PBYyap B

¢dbopme konyca BoicoToit H =3 M, paguycom ocHoBaHus 1 M.
Kak wu3menurcs o0beM pesepByapa, €Cld  BBICOTY
yBenuuuTh Ha 0,3 M, a pagnyc OCHOBaHUS YMEHBIIUTH Ha
0,1 m?

3aganme 3. B 1ensix panvoHAIBHOTO MCIOIb30BaHUS
MaTepUasIoB MPU U3TOTOBICHUU pe3epByapa OalKy ATUHOU
a TpebyeTcs pa3le’uTbh Ha TPU YaCTH TaK, YTOOBI 00BEM
MPSIMOYTOJIBHOTO ~ pe3epByapa, IMOCTPOEHHOTO Ha JTHUX
4acTsAX KaK Ha CTOPOHAX, ObLT HAMOOIBIIIIM.

3anganmue 4. 113 npsMOyroJabHOTO JIMCTA KECTU IIUPUHON a
U3TOTOBUTH KEJI00 MPpU3MaTUYECKON (OPMBI TaK, YTOOBI
€ro MOMEePEeUHOE CEUEHUE NMENIO HauOOIbIIYIO TUIOIAIb.

0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM U KPUTEPHH
OLICHMBAHMSA:

IIpomexxyTouHast arrecranmss 0O JucHUIUIMHE «MareMaTH4eCcKui aHaJIu3»  BKIIIOYAET
TEOPETUYECKHE BONPOCHI, O3BOJISIOIINE OLIEHUTh YPOBEHb YCBOCHHUS 00yYaIOIIUMUCS 3HAHUH, U
NpaKTUYEeCKHE 3a/laHusl, BBIABIIONIME CTENEeHb C(QOPMUPOBAHHOCTH YMEHHUIN W BIaJeHUMH,
npoBoauTcs B hopme 3aueta (3 cemectp)

Ilokazamenu u Kpumepuu ouenueanusn sauema:

- JUIS cAa4M 3a4eTa oOydaroluiics mokaseiBaeT chopmupoBaHHocTs Komnerenuuu OIK-1 no
paznenaM 1-ro cemecTpa, T.€. HIOKa3bIBa€T COOTBETCTBYIOIINE 3HAHUS (110 KpaliHEel Mepe, Ha




YPOBHE BOCIIPOM3BEACHHS U 00BICHEHUS MHPOPMAITUH ) U HHTCIUICKTYaTbHbIC HABBIKK PEIICHHS
MIPEIOKEHHBIX B TAOJIMIIE 11.7a) 3a71a4;

- 3a4eT He ¢/IaH, eCJIM Pe3yJbTaT O0yYeHUS HE JOCTUTHYT, OOYJArOIIHIACS HE MOXET IMOKa3aTh
3HaHUS Ha YPOBHE BOCIPOU3BEACHUA U OOBSCHEHHS HHPOpPMAIMM, HE MOKET I0Ka3aTh
VHTEJUICKTYyAJIbHBIE HABBIKU PEILIEHUS IIPOCTHIX 3a7a4.



