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1 Lean ocBOeHMS TUCHUNIMHBI (MOTYJISA)

[ensiMu OCBOCHUSI TUCIUIUIUHBI «MaTeMaTuyecKuil aHaJIu3) SIBISIFOTCS: O3HAKOMHTD
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 PE3yJIbTATE U3YUCHUS TUCIHUILIHNH/ TPAKTUK:

Maremarunka

3HaHus (yMEHUs, BIIAICHUs ), OJYyYEHHbIE IPU U3YYEHUH JAHHOM JTUCLUIUIMHBI
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 (MOAY/s) «MaremaTuyeckuil aHaiu3»
oOyuyarouiics 10JKeH 001a1aTh CIEAYIOIUMU KOMIETEHIUSIMHU:

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

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 Pemraet cranapTHbele npodeccroHaIbHbBIE 3a/1a41 C TIPUMEHEHUEM
0OIIeNHKEHEPHbIX 3HAHUN

OIIK-1.3 ITprMeHsieT MeTO/1bl MOAETMPOBAHNS U MATEMATUYECKOTO aHAIN3a AJIs
pelIeHus 3a1a4 TEOPETUYECKOI0 M IPUKJIAJHOTO 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;

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

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

Paznen/ tema
JIUCHUATIIUHEI

Kypc

AynuropHas

KOHTaKTHas paboTa

(B akan. yacax)

Jlek.

11ab.
3aH.

IPaKT.
3aH.

CamMmocrogreapHas
paboTa cTyeHTa

Bun
CaMOCTOSITEIILHOM
padoThI

®dopma TeKyIero
KOHTPOJIS
YCIIEBa€MOCTH U
MIPOMEKYTOUHOU
aTTeCTaluu

Kon
KOMIICTCHIIHH

1. InddepenunansHoe
ucuncneHue GpyHkuuu
HECKOJIBKHUX MEPEMEHHBIX

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
MIOBEPXHOCTH.
I'eomerpuueckuit cMbica
muddepeHuunana.
IIpousBoHas cnoxHOU
¢dynakn. YactHbre
TIPOU3BOJHBIE U

g dhepeHIransl BRICITUX
TIOPSAKOB.
JuddepennmpoBanue
HESBHO 3a/IaHHBIX

12

BeInoJiHeHue KP

KOHCYJIbTUPOBAHUC
-KP

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

1.3 DkcTpemyM yHKIMIA
HECKOJIBKHX MEPEMEHHBIX.
Hawubonpiree n HanMeHbIIEE
3nayerne OHII

12

BeInoJiHeHue KP

KOHCYJIbTUPOBaHHE
i
- KP

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

Hroro no pazaeny

25

34

2. [Ipumenenune
MaTeMaTHYECKOI0 aHaIu3a B
TEOPHH BEPOSITHOCTEH 1
MaTeMaTHYECKON CTaTHCTUKE

2.1 CnyuaiiHble BEIUYUHBI.
JlckpeTHbIE U
HEIIPEPBIBHBIE CITyYaliHbIE

0,5

20

- BeinotHenne KP

KOHCYJIETUPOBAHUE
- KP

OIIK-1.1,
OIIK-1.2,
OIIK-1.3




BEJIMYMHBL. 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 | - Bemmonnenune KP -KP OIIK-1.2,
HopmanbsHoe OIIK-1.3
pacrmpezeneHue.
2 S 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:I/Ie?:ﬁnﬂ - 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€r
HWroro no aucumruinHe 4 6 93,4 3a4yer




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. Tpaguumonusle oOpazoBaTeabHbIE 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 TMOITAITHOTO PEIICHUS MPOOIEMHON 3a1a4H UITH BBITIOJTHEHUS
yuebHoro 3a1anus. [IpoekT npeanonaraeT COBMECTHYIO Y4€OHO-TI03HABATEIBHYIO
JEATeILHOCTh TPYIIIBI CTYACHTOB, HAIIPABICHHYIO Ha BBIPAOOTKY KOHIICTILINH, YCTAHOBJICHUE
nenei u 3a1ad, GopMyIHPOBKY OKUIAEMBIX Pe3yIbTaTOB, ONPEICICHIE TPUHIIUIIOB 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,
npeaMera M 00beKTa UCCIeJOBaHus, LIeel U 3a/1a4, METO/10B, UICTOYHUKOB, BBIIBH)KEHUE
TUIIOTE3bl, 0000IEHNE PE3yIbTATOB, BBIBO/IbI, 0003HaUE€HHE HOBBIX MTpobseM). PesyiabraTom
ABJIsIeTCS yuyeOHas KapTa M0 MOIYIIO Hallel 00pa3oBaTeIbHON MPOTrPaMMBI.

TBopueckuil NpoeKT, MPEeANoaraoli B OTIMYUE OT MPEAbITYIIEr0, KOHEUHBIH
IPOAYKT B CIEIYIOIMX BapHaHTaX — ra3eTa K MCTOPUYECKH 3HAUUMOMY
«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€ATEIIBHOCTD C SIPKO
BBIPQ)XKEHHOW ABPUCTHUECKON HANPABIEHHOCTHIO (MTOMCK, 0TOOP U CUCTEMaTH3aIHs
nH(pOpMaIUU O KAKOM-TO 00BEKTE, 03HAKOMJICHHE YYaCTHUKOB MPOEKTa C 3TOU
uHpopMaluel, ee aHaIu3 U 00001eHNe 1, HAKOHEL, TPE3EHTALUS 110 TPAKTHUYECKOMY
MIPUJIOKEHUIO).

4. upopManinoHHO-KOMMYHHKALIMOHHBIE 00pa30BaTe/IbHbIE TEXHOJIOTHH.
Opranuzanus 06pazoBaTeIbLHOIO Mpoliecca ¢ IPUMEHEHUEM CTIeUaTN3UPOBAHHBIX
MIPOrPaMMHBIX CpeJl U TEXHUUECKUX CPECTB padoThl ¢ MHpOpManuei (MHPOPMAMOHHYIO
cpeny yauepcutera MOOJIYC MOODLE).

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaoIuXcst

[IpencraBieHo B mpuiiokeHuu 1.

7 OueHoYHbIe CPeCTBA J1JIA POBeIeHNsI IPOMEKYTOYHOM aTTecTAlNU
[TpencraBieHbl B IPUIOKEHUU 2.

8 YueOHO-MeTOoAMUYECKOEe U HH(OPMALIMOHHOE 00ecTiedeHne JUCITUTIIMHBI
a) OcHoBHas JUTEpaTypa:



1. Hlunayes, B. C. Bricmas matematuka: yueonuk / B. C. HlunaueB. — Mocksa :
NH®PA-M, 2024. — 479 c¢. — (Bsicuiee oopazoBanue). — DOI 10.12737/5394. - ISBN 978
-5-16-010072-2. - Tekcr : anekrponHsbIid. - URL: https://znanium.ru/catalog/product/2085943
(mara o6pamenus: 05.03.2026). — Pexxum rocTymna: mo moAmnucke.

2. Maremaruka : yueOHoe mocobue / 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.ru/catalog/product/1818645 (nara
obpamienus: 05.03.2026). — Pexwum qoctyna: mo moamnucke.

0) JonosHuTebHAS JJUTEpaATypAa:

1. Marematuka B mpumepax M 3aaadax: ydeOHoe mocobue / O.M. [ertsapesa, JL.H.
XKypb6enko, I''A. Hukonona [u ap.]. — Mocksa: UHOPA-M, 2021. — 372 c¢. — (Beoiciiee
obOpazoBanue: bakamaspuar). - ISBN 978-5-16-011256-5. - Tekct: amekrponnsii. - URL:
https://znanium.ru/catalog/product/1588756 (mara oopamienus: 05.03.2026). — Pexum nocryrma:
IO TTOJIITHCKE.

2. ®uxrtenronsl, I. M. OcHOBBI MareMaTtudeckoro ananusa. Yacte 1: ydeOHHMK miist
By30B / I'. M. ®uxtenronsil. — 18-e uza., crep. — Cankr-IlerepOypr: Jlans, 2026. — 448 c¢. —
ISBN 978-5-507-55976-3. — Tekct: »anexkTpoHHbIid / JlaHb: 3JIEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/512293 (mata oO6pamenus: 05.03.2026). —
Pexxum nocTyna: uist aBTOpU3. MOJIb30BATEIICH.

3. ®@uxrtenromnell, I'. M. OCHOBBI MaTeMaTHyecKoro aHaiuza. Yactp 2: yueOHUK i
By30B / I'. M. ®uxrtenronbil. — 16-e uza., crep. — Cankr-IlerepOypr: Jlans, 2025. — 464 ¢. —
ISBN 978-5-507-50836-5. — Tekct: 3neKTpoHHBIN // JlaHb: 31€KTPOHHO-OMOIMOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/473315 (mara oOpamenus: 05.03.2026). —
Pexxum moctyna: Ans aBTOpU3. MOJIb30BaTENCH.

4. [llumayes, B. C. 3agaunuk mo BhICIIEH MaTeMaTHKe: yueOHOe mocooue /

B. C. lllunaues. — 10-e u3x., crep. — MockBa: UTH®PA-M, 2024. — 304 c. — (Briciiee
obpazoBanue). - ISBN  978-5-16-010071-5. - Tekcr: osaextponnbiif. -  URL:
https://znanium.ru/catalog/product/2124772 (nata obparienus: 05.03.2026). — Pexxum mocryma:
IO TOIHCKE.

B) MeToauyeckne yKa3zaHusl:

1. Makcumenko, M. A. CoObiTus u BeposTHOCTh. YacTs 2: MeTton. ykas. -
Marnuroropck: 'OV BIIO «MI'TVY um. I''1. Hocosa», 2010. — 25 c.

2. I'yruna E.M. JIaGopaTopHBblii IPakTUKYM 110 cTaTUCTUKE ¢ puMeHeHrneM EXCEL:
Merona. yka3. Ui 1ab0paToOpHBIX pabOT 10 MaTeMAaTUYECKOH cTaTHCTUKE.- MarHUTOrOPCK:
I'OVY BIIO «MI'TY um. I''1. Hocosa», 2009 — 40 c.

3. CaBymkuna H.®. Kombunatopuka. CoObiTre 1 BeposTHOCTh. YacTs |
Kombunatopuka. AnreOpa coObiTuii: MeTos. ykazaHus 1o JUCHMITIMHE «MaTeMaTHKay Jis
cryaenToB | kypca Beex cnenuansHocteit. — MI'TY, 2007. — 17 c.

r) [IlporpammHuoe odecnieuenne u UHTEepHeT-pecypcehl:

IIporpammHoe obecnevyenune

HanmenoBanue .
o Ne norosopa Cpoxk nelicTBUS JTMLIEH3UH
7Zip cB0OOHO pacmpocTpansemoe 10 O6eccpouHo
Eﬁ, ggip Mozilla cB0OOTHO pacnipocTpansemoe [10 0eccpovHO
Bpayzep Yandex |cBoOonHO pacmpoctpansemoe [10 6eccpodHo
FAR Manager cB0OOHO pactpoctpansemoe 110 0eccpouHO



https://znanium.ru/catalog/product/2085943
https://znanium.ru/catalog/product/1818645
https://znanium.ru/catalog/product/1588756
https://e.lanbook.com/book/512293
https://e.lanbook.com/book/473315
https://znanium.ru/catalog/product/2124772

IIpodeccnonanbHblie 6a3bl JAHHBIX U HH(POPMALMOHHBIE CIPABOYHbIE CHCTEMBbI

Hazsanme kypca

CchUIKa

DneKTpoHHBIE pecypchl Oubmmoreku MITY
um. I'.1.

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

Poccuiickas T'ocymapcTBeHHass OuOJIMOTEKA.

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

Karamnoru

Hannonanshas URL:

HHOOPMAIIMOHHO-aHAJIUTHUYCCKAA ) . . R
(popman . N https://elibrary.ru/project risc.asp

cucremMa — POCCI/II/ICKI/II/I HNHICKC HAY4YHOI'O

9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHue JUCHUIIMHBI (MOYJIs1)

MaTepI/IaJIBHO-TGXHI/IlIeCKOG obOecrcucHue JUCHUIIIIMHBI BKIIFOYACT!:
MaTCpI/IaJ'IBHO-TGXHI/I‘IeCKOG obecneyenne JUCHHUITIIIMHBI BKIIIOYACT:
YueOHbIe AyJUTOPpUHN IUIA IPOBCACHUS 3aHATHH JICKOMOHHOI'O THUIIA.

Jlocka, MylbTUMEIUITHBINA TIPOEKTOP, IKPaH.

VueGHbIe ayAMTOPUH JIJIsl IPOBEICHHUS 1a00paTOPHBIX 3aHATHH, IPYIIIOBBIX U
WHIMBUIyaIbHBIX KOHCYJIBTAIMH, TEKYIETO0 KOHTPOJIS ¥ IPOMEKYTOUHOM aTTeCTaIlH.

ITepconanbubie KomibioTEpHI ¢ makerom LibreOffice, Beixomom B MaTepHET 1 €
JIOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO CPEY YHUBEPCHTETA.

KoMILIEKC TeCTOBBIX 3aJaHuii JJIs IPOBEACHHS PYyOEKHOTO U IIPOMEKYTOUHOTO

KOHTPOJIA.

[TomereH s U CaMOCTOSTENILHOM PaboThl 00YYArOLIHXCS.

ITepconanbubie KomibioTEpHI ¢ makeroM LibreOffice, Beixomom B MuTepHET 1 €
JIOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO CPEY YHUBEPCHTETA.

[MTomerieHust st XpaHEHHsI U MPOPUIAKTHYECKOTO 00CITY)KHBAHUS YI€OHOTO

000opyI0BaHUA.

[Mkads! 1714 XpaHeHUs: y4eOHO-METOANYECKON JOKYMEHTAIUH, Y4eOHOTro

000pyI0BaHUs U y4eOHO-HATJISATHBIX TOCOOMIA.



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

ITPUJIOKEHUE 1

YueOHO-MeTOANYeCKOe o0ecTieYeHrne CaAMOCTOSITeILHON padoThl 00y4yarouxcs

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 Pa0oT.

Ilpumepnvie konmponvhvie padomut (AKP):

AKP «®HII»

3aoanuel. Haiitu u mnocTpouTh o0nacTh onpeneneHus (yHKIUU
z=In(4—x*—y?)—arcsin(2-y).

3aoanue 2. Halinute yacTHbIE MPOU3BOAHBIE TEPBOTO MOpsSAKa (GYHKIUH:

z=3xy® —sin(x* +y) + X*y
X

3aoanue 3. Haiinure rpadeHT CKaISIPHOTO MOt U = X2 + Y2 — 22 W ero MOAyJIb B TOUKE
Yy

M(Z-12).

3aoanue 4. HaiiTu HauMeHbliee M HauOojbllee 3HaueHUE (QYHKIUU
Z=X"—Xy+2y*+2y+1

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

3agaua 1. [lana pynkuus z = In(x/; + 2y3). Tpebyercs:

. oz 0z
1) Haiitu yacTHBIC MPOU3BOJAHBIE — W — ;
oxX oy
2) Haiiti nonuelii auddpepennnan dz;
y %z 0%z
3) Tloka3zaTh, 4TO ISl JAaHHOM (PYHKITHK CIIPABEJINBO PABEHCTBO: = .
OXoy  oyoX
. oz oz
3amaua 2. HaiiTi uyacTHbIC TPOU3BOIHBIC v 5 , €CJIM TIepeMEHHbIe X,Y W Z CBSI3aHbI
X
Xy-z 2 o 3 _
PaBEHCTBOM BHIa € +3x°siny—2xz° =0.
2 3 1 N
3agaua 3. Jlana cinoxHas ¢yHkmus U =|3t+2x° -y) , X=tgt, y:—t. Haiitn mnomayro
CoS

z
IPOU3BOJHYIO ——.

dt

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



1) Haiitu rpagueHt 3toil GyHKIMU B Touke M (3;1);
2) Haiiti mpou3BOAHYIO QYHKIIUHU B Touke M (3; 1) B HaIlpaBJICHUHU, UYLEM OT 3TOM TOUYKHU
Kk Touke N (6; 5).

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

3agaua 6. Jlana QyHKUMS JABYX IEPEMEHHBIX Z=X° —Xy+2y2+3x+2y+1 u ypaBHeHus

rpanuil 3aMkHyTol oonactn D@ Xx=0, y=0, X+ y =-5 na mnockoctu XQY . Tpebyercs:

1) Haiitu HaubosbIlIee ¥ HAUMEHbIIee 3HaueHne PyHKuu Z B obmactu D;

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

AKP «Teopus BepossTHOCTEll. MaTeMaTH4YeCKasi CTATHCTHKA»

1. B ypue 12 mapoB. Cpenu 3tux mapoB 3 Oenbix U 9 uepHbix. KakoBa BEpOSTHOCTH TOTO, UTO
HayJa4dy BBIHYTBHIHN IIap OKaKeTCs OebiM?

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 JaTHpYIOTCs Oosee paHHMMH uuciamu. [lokymarens 3aka3bIBaer siiia,
JaTUpPyEeMbIE€ JTHEM, MPEAIIECTBYIOIIMM JHIO MPOJAXKH, HE3aBUCUMO OT uX IBera. Kakosa
BEPOSITHOCTh TOTO, YTO €MY IIPOJAIAYT PEUICTKY OCINbIX SHIl?

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

TEUEHWE MHHYTHI BHYTPH JTOM CETH KTO-TO KOMY-TO TMO3BOHHUT, 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. [lis HempephIBHOM CiydaifHON BETMYMHBI 331aHa (PYHKIUS paciipeieeHus F(X). Tpebyercs

o

HaAWTH IJIOTHOCTb pacrpe/esieHus f(X), MaTeMaTHYeCKOe OKUAAHUE, TUCIIEPCHIO, CPEIHEe
KBaJIpaTHUECKOE OTKJIOHEHHE. BBIUMCINTE BEpOSATHOCTH TOTO, YTO OTKJIOHEHHUE Cly4yailHOH
BEJIMYMHBI OT €€ MaTeMaTHYeCKOro OXuaaHus OyneT He Oojiee CpeHEro KBaapaTH4YeCcKOro
otkyoHeHus. [TocTponTts rpadux GyHKIIHIA.

0 ., x<0
F(X) =11 (1-cos2x) , 0<x<Z
2 2

1 ) VA

X>—

2

7. 3aKOH pacHpeleNeHNs CUCTEMbI TUCKPETHBIX CIyYalHbIX BETUYHMH (X ,Y) 3agaH Tabiauen.
HaiiTn K0o9pduiuenT Koppensauuu I, U BEPOATHOCTH MONAJAHUA CIy4alHON BEITMYUHBI

(X,Y) B obmacte D.

] 2 4

6
0 0.05 0.03 0.06 0.05

2 0.07 0.10 0.20 0.06




‘ 0.08 ‘ 0.07 0.09 0.14

4
D={0<x<4; 1<y<4}
.JIaﬁopaTopHaﬂ pa60Ta «MartemMaTnuyeckasi CTaTUCTHKAY»

CrarucTuyeckas NMpoBepKaA CTATUCTUICCKUX I'HIIOTE3

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

3ananue.

1.Ilo Bugy rucrorpaMMbl 4acTOT BBIABMHYTH THMIIOTE3Y O BHJE paclpelielieHus CiaydailHou
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
€ AHATIUTUYCCKOC BBIPAKCHUC.

4. Cunenarb BBIBOJI.



ITPHJIO’KEHHME 2

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

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

HpOMe)RyTO‘lHOﬁ aTrecramum:

Nunukaro
Kon P
TOCTHKEHUS
WHJUKaTopa
KOMIIETEHIINU

O1neHOYHBIC CPEACTBA

OIIK-1 - CriocobeH pemath 3a1a4u MpoPeCCUOHATBHON ACSITSIBHOCTH, PUMEHSISI METOIbI
MOJICJIMPOBAHUS, MATEMATHUECKOT0 aHaJIN3a, €CTECTBEHHOHAYYHBIE 1 OOLIEMH)KEHEPHBIC 3HAHUS

OIIK-1.1 Hcnone3yer
€CTeCTBEHHOHAYYHBIC
3aKOHBI M TIPUHIIHITBI
IIPU pEIICHUH
MPAKTUYECKHX 3a/1a4

TeopeaneCKne BOIIPOCHI IJId 3a49€Ta H JK3aMECHOB

3 Kypc 3uMHss ceccus (3a4er)

10.

11.

12.

13.

14.

15.

16.

17.

18.

Ob6nacts onpenenenust ®HIIL. Ilpenen, HenpepbIBHOCTD.
CpoiicTBa (hyHKIMIA, HEMPEPHIBHBIX B OrPaHUYCHHON
3aMKHYTOH 00JacTH.

YacTHple IPOM3BOAHBIE IIEPBOTO  MOPSAAKA, UX
TrE€OMETPUUYECKOE UCTOJIKOBAHHUE.

YacTHbIE TPOU3BOJHBIE BBICIIUX MOPSIKOB.
HuddepenuupyemMocTs M HOMHBIA U epeHran

¢yaknuu.  VHBapumaHTHOCT,  (OpPMBI  MOJHOIO
muddepeHnmana.
[Ipumenenue MTOJTHOTO nuddepenimana K

NpUONMKEHHBIM  BbluucieHusM.  Jluddepenmuans
BBICIIIUX TOPSAKOB.

IIpounsBoaHas CJIOKHOMU byHKINN. ITonnas
MIPOU3BOIHAS.

JuddepenurpoBanue HesBHONW (QYHKIIMH.

KacarenbHas INIOCKOCTh U HOPMaJIb K IOBEPXHOCTH.
OKcTpeMyM byHKIMK JBYX IIEPEMEHHBIX.
HeoOxonumMoe 1 10cTaTOYHOE YCIIOBUE SKCTPEMYyMA.
HauGonbiiee v HauMmeHblllee 3HauYeHHs (QYHKUIUU B
3aMKHYTOM 00JIaCTH.

JluckpeTHas ciydailHass BeJIMYMHA W CHOCOOBI €&
3amanus. OyHKIMSA pacrpeneneHus.

MaremaTuueckoe OKHUIAHUE IUCKPETHOW CIlydalHOH
BEJINYUHBI U €T0 CBOMCTBA.

Jlucniepcust TUCKPETHOM CIly4alHOW BEIWYMHBI U €€
cBoiicTBa. CpenHee KBapaTHIECKOE OTKIIOHCHHE.
HenpepeiBHast  ciywaiiHass ~ BenumunmHa.  CBoiicTBa
GbyHKIMM pacripeeIeHHs.

[I1OTHOCTE BEPOSITHOCTH HENPEPBIBHOM  CIIy4alHOU
BEJIMYMHBI U €€ CBOMCTBA.

UucnoBble XapaKTEpUCTUKU HEMPEPBIBHBIX CIy4YalHBIX
BEJIMYHH.

PaBrOMEpHBII u [IOKa3aTeNIbHBIN 3aKOHBI
pacnpeelIeHns] HENPEPBIBHBIX CIIyYalHbIX BEINYMH.
HopmaibHblii 3aKOH paclpeeseHus U €r0 CBOMCTBA




Nupukarop

Kon
JOCTH)KEHUS OneHouHble CpeCTBA
WHAUKATOpPa
KOMIICTCHIIN
OIIK-1.2 Pemaer crannaprusie | IIpumepnsie npakmuueckue 3a0anus 011 IK3AMEHO08 U

npodeccuoHaIbHbIE
3a7a49u
MIPUMECHCHHEM
00IIENHKEHEPHBIX
3HAHUHI

C

3auema:

1. Haiitu mnomans Qurypsl, OrpaHMYCHHOMN

2
mEuamu: X =4, Yy =4X

2. Haiiti u mocTpouTth 007acTh onpeneneHus GpyHkuauu

U=y9-x"-y* +(x-y)°"

3. Haiitu mnonseiii  auddepenunan QyHKIUU:

z=x>Iny —sin2xy.

4. HaiiTu dacTHble MPOU3BOJHBIE TEPBOTO MOPSIIKA

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

5. Hanmncath ypaBHEHHE KacaTeIbHOM IJTIOCKOCTH U

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

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

7. IlpuHuMaeM BEpOSTHOCTH POXKJIEHUS MalIbuuKa 1

JIeBOYKH paBHbIMH. HaiiTu BeposiTHOCTB TOTO, uTO cpenu 10
HOBOPOXKJICHHBIX 6 OKa)XXyTCsl MaJIbYMKaMH.

8. JlaH 3aK0H pacrpeesIeHUs] TUCKPETHON CiydaitHON
BEJIMYUHBI:

Xx: 110 | 120 | 130 | 140 | 150

p: 101]02]03|02]0.2

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

9. Nana ¢yHKUUA pacnipeieieHUs] HeMpepbIBHOM
CIIy4ailHOM BETMYUHBI X

0 npu x<0
0,25x3(x+3) mpu O<=x<=1
F(X): 1 npu x>1

Haiitu mnotHoCTh pacnpenenenus f(X), moctpouts ee
rpaduk, BEpOSTHOCTH MONAIaHHS B 33IaHHBIA UHTEPBAII




Nupukarop

Kon
JOCTHKEHUS OueHoyHbIE CpeCTBA
WHJUKaTOpa
KOMIICTCHITHH
. O
[0,5; 2], Mx, Dx, ~x.
OIIK-1.3 [Ipumensier metonsl | Ilpumepnvie npukiaouvle 3a0auu u 3a0aHus
MOJIETTUPOBAHUS U 3 ’
agaua 1. [lepumeTrp 3eMeNbHOr0 y4acTKa TpPEyroJbHOMN
MaTeMaTH4eCKOro o P P ¥ peyr
OpMbI paBeH 2 . JlBe ero CTOpOHBI paBHBI
aHanuza Jss (bop p P A P p
COOTBETCTBEHHO X U Y . BpIpas3uTh miomaapr yyacTka Kak
penieHus 3aga4 5
¢byakmuro X u Yy . Haiitu u wu3o0pa3uth 00sacTh

TEOPETUYECKOTO U
[IPUKITATHOTO omnpezaenaenus yukuuu S =S(X,Y)

X KT
apaktepa .Sanaqa 2. I[J'ISI HACbIMMaHUS IIECKa U3IOTOBJICH PE3€PBYyap B

¢dopme konyca BeicoTolt H =3 M, paguycom ocHoBaHUS 1 M.
Kak wu3menurcs o00beM pesepByapa, €cCld  BBICOTY
yBenuuuTh Ha 0,3 M, a pagnyc OCHOBaHUS YMEHBIIUTH Ha
0,1 m?

3aganme 3. B nensx panuoHAIBHOTO MCIOJIb30BaHUS
MaTepHasioB MPU U3TOTOBIIEHUH pe3epByapa OaJIKy UIMHON
a TpeOyercsl pa3JeNuTh Ha TPU YAaCTH Tak, YTOOBl 00beM
IPSIMOYTOJIBHOTO  pe3epByapa, IOCTPOCHHOIO Ha JTHX
YacTAX KaK Ha CTOPOHAX, OblJI HANOOIBIINM.

3ananmue 4. 113 npsMOyrojabHOTO JIMCTA KECTH IIUPHUHON a
U3TOTOBUTH KEJI00 MpU3MaTUYECKON (OPMBI TaK, YTOObI
€ro MoMnepeyHoe CeueHNe NMENI0 HauOOIbIIYIO TUIOIAIb.

0) Ilopsinok npoBeaeHUS MIPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJN U KPUTEPHH
OLlCHUBAHUSA:

IIpomexxyTouHast arrecranuss 0O JucHUIUIMHE «MareMaTM4ecKuil aHaJIu3»  BKIIOYAET
TEOPETUYECKHE BOIIPOCHI, MO3BOJISIFOIINE OIIEHUTh YPOBEHb YCBOEHUS 00yUaIOLUMUCS 3HAHUH, U
MPAKTUYECKHE 3aJaHMsl, BBISABISIIOIINE CTENEeHb CHOPMUPOBAHHOCTH YMEHHUW U BIaJCHUH,
npoBoauTcs B hopme 3auera (3 cemectp)

IHokazamenu u Kpumepuu ouernueanus zauema.:

- IUISL CIaYM 3a4eTa oOydJaromuiics mokassiBaeT copmupoBanHocTh KomneTreHun OITK-1 mo
pasnenam 1-ro cemecTpa, T.€. MOKa3bIBAET COOTBETCTBYIOIINE 3HAHUS (IO KpaHEe# Mepe, Ha
YpOBHE BOCTIPOU3BEACHUS U 00BICHEHUSI HHPOPMAIIUH) U HHTEIJIEKTYaJIbHbIE HABBIKU PELICHUS
MPEUIOKEHHBIX B Ta0IHIIE T1.72a) 3a7a4;




- 3a4eT He C/aH, €CJIM Pe3yJbTaT 00yYeHHUs] HE JOCTUTHYT, 0OYyJarolHiics HEe MOXET MO0Ka3aTh
3HaHHS Ha YPOBHE BOCIPOU3BEACHUA U OOBSCHEHHS HHPOpPMAIMM, HE MOKET I0Ka3aTh
MHTEJJICKTYaJIbHbIE HABBIKM PELICHUS MPOCTHIX 3a/1a4.



