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1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensiMu OCBOCHUSI TUCIUIUIUHBI «MaTeMaTuyecKuil aHaJIu3) SIBISIFOTCS: O3HAKOMHTD
00y4aeMbIX C OCHOBHBIMU MOHATHSIMH U METOJIaMU BBICHICH MaTeMaTUKH, CO3/1aTh
TEOPETUYECKYIO U MPAKTUUYECKYIO0 0a3y MOJArOTOBKHU CIEIMATUCTOB K JIEATEIbHOCTH,
CBSI3aHHOM C HCCIIeI0BaHUEM, pa3paboTKOI U TEXHOJIOTHSIMH MPOLIECCOB MOTYyYEHUS
METAJIJIOB U CIUIABOB, METAUNIMYECKUX M3JIeIHi TpeOyeMoro KauecTBa, U OCHOBAHHBIX Ha
MIPUMEHEHUH MAaTEMaTHYECKOT0 aHalln3a U MOJIETUPOBaHUSL.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

Jucnunimna MaremMaTnyeckuii aHaau3 BXOJIUT B 0053aTENbHYIO YacTh yueOHOTro
IJ1aHa 00pa3oBaTEIbHON MPOTPaAMMBI.

Jis u3ydeHus TMCHUIUIMHBI HEOOXOAUMBI 3HAHUS (YMEHHUS, BIAICHHUS),
c(OpMHPOBAHHBIC B PE3yJIbTATE N3YUEHUS TUCIUILTHH/ IPAKTUK:

Maremarunka

3uanus (yMEHUs, BJIaJICHNUs ), TOTYYCHHbIE IPU U3yYEHUU JaHHOM IUCIUTUINHBI
OyayT HEOOXOAMMBI AJIs U3YYCHUS JUCIUILINH/TIPAKTHK:

Tenmnodusuka

AHanm3 4uciaoBoil nHpopMauu

Mertpomorusi, CTaHIaAPTU3AIMS U CePTUPUKAIHS

[TnanupoBaHue SKCIIEPUMEHTA

3 Komnerennun ody4yaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHUILIMHBI (MOAYJIs1) M IUIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

B pe3ynbrare ocBOeHUS AUCUUIUIMHBL (MOAY/s) «MaremaTuyeckuil aHaiu3»
oOyuaroluiics 10JKeH 001a1aTh CIEAYIOIUMU KOMIETEHIIUSIMU:

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 Hcnonbp3yeT 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
pelIeHns 3a1a4 TEOPETUYECKOI0 U IPUKIJIAJHOTO 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:
—aynutopHas — 10 akaj. 4acos;
— BHeayauTopHas — 0,7 akaj. 4acos;

— camocTosTenpHas padora — 93,4 akaj. 4acos;
— B (popMe npakTudeckoil moaroToBku — 0 akaj. vac;

— MOJrOTOBKA K 3au€ty — 3,9 akaj. yac
®dopma arTecTalyy - 3a4eT

Paznen/ tema
JIUCHUATIIUHEI

Kypc

AynuropHas

KOHTaKTHas paboTa

(B akan. yacax)

Jlek.

11ab.
3aH.

IPaKT.
3aH.

CamocrosTenbHas
paboTta cTymeHTa

Bun
CaMOCTOSITEIILHOM
padoThI

®dopma TeKyILero
KOHTPOJIS
YCIIEBAEMOCTH U
MPOMEKYTOUHOMN
aTTecTaluu

Kon
KOMIICTCHIIHH

1. InddepenunansHoe
ucuncnenue GpyHxkuum
HECKOJIBKUX 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 MPOU3BOJHBIE
¥ 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. [pumenenue
MaTeMaTHYeCKOro aHAIIu3a B
TEOPUU BEPOSTHOCTEH U
MaTEeMaTHYECKOH 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




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 OIlK-1.3
pacrmpezeneHue.
22 S S e wowoneas | | omkas
I‘IegLIH_IéBa Ilent aIJ)'I HAS 0,25 0,25 15 3a4uery KOHCYJIbTHPOBaHHE OIIK-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 OIIK-1.3
XapaKTEePUCTHKH. DIICMCHTHI
TEOPHH KOPPEIISILIUH.
HWroro no pazaeny 15 3 59,4
HWroro 3a cemectp 4 6 93,4 3au€r
HWroro no aucuuriinHe 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 PEUMYIIIECTBEHHO 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 331a4H UITH BBITIOTHEHUS
yuebHoro 3aianus. [IpoekT npeanonaraeT COBMECTHYIO Y4€OHO-TI03HABATEIbHYIO
JEATeILHOCTh TPYIIIBI CTYACHTOB, HAIIPABICHHYIO Ha BBIPAOOTKY KOHIICTILINH, YCTAHOBJICHUE
nenei u 3a1ad, GopMyIHPOBKY OKUIAEMBIX Pe3yIbTaTOB, ONPEACICHUE 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 KOMIIETCHIIMN Ha YPOBEHbB BIIa/ICHHS.

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

HccnenoBaTenbckuii MPOEKT — CTPYKTYpa MpHOIMKeHa K popmary HayqHOTO
UCCIIeOBaHMS (JI0Ka3aTeIbCTBO aKTyaIbHOCTH TEMBI, OTIPEICIICHHE HAYYHOH MTPOOIEMBI,
npeaMera 1 00beKTa UCCIIeJOBaHus, LIeel U 3a/1a4, METO/10B, HCTOYHUKOB, BbIIBH)KEHUE
TUIIOTE3bl, 0000IEHNE PE3yIbTATOB, BBIBO/IbI, 0003HaUE€HHE HOBBIX MTpobseM). PesyiabraTom
ABJIsIeTCS yuyeOHas KapTa M0 MOIYIIO Hallel 00pa3oBaTeIbHON MPOTrPaMMBI.

TBopueckuil NpoeKT, MPEeANoIaraolil B OTINYNE OT MPEAbIIYIEro, 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
uHpopMaluen, ee aHaau3 1 00001IeHNe 1, HAKOHEL], TPE3EHTALUS 110 TPaAKTHUYECKOMY
MIPUJIOKEHUIO).

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

6 Y4eOHO-MeTOqMYECKOE 0OOecTIedeHHe CAMOCTOATEILHOM padoThl 00y4Yarommxcst

[IpencraBieHo B mpuiiokeHuu 1.

7 OueHoYHbIe CPeCTBA J1JIA POBeIeHNsI IPOMEKYTOYHOM aTTecTAlNU
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHO-MeTOAMUYECKOE U MH(POPMAIIMOHHOE o0ecTieYeHre TUCIUIITUHBI
a) OcHoBHas JUTEpaTypa:



1. Hlunayes, B. C. Briciiasg matematuka : yueonuk / B. C. IllunmayeB. — Mocksa :
NH®PA-M, 2024. — 479 c¢. — (Beicuiee oopazoBanue). — 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 : 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 (nmata
obpamienus: 21.03.2025). — Pexwum qocTyna: mo moamnucke.

0) JonosHuTebHAS JJUTEpaATypAa:

1. Maremartuka B mpuMepax u 3afadax : yue6. mocodbue / O.M. Jlertsapesa, JI.H.
XKypbenko, I'.A. Hukonona, H.B. Hukonosa, C.H. Hypuesa. — Mocksa : UH®PA-M, 2019.
— 372 c. — (Bwicmee oopazoBanue: bakamaBpuar). - ISBN 978-5-16-011256-5. - TekcT :
anektponHbii. - URL: https://znanium.com/catalog/product/989802 (mata oOpartieHus:
02.04.2024). — Pexxum nocTyna: 1o MOAIUCKE.

2. ®uxteHronsll, ['. M. OCHOBBI MATEMaTHYECKOTO aHATN3a : YICOHHUK : B 2 9acTsAX /
I'. M. ®uxtenronbu. — 11-e uzn., crep. — Canxkr-IlerepOypr : Jlans, [0. r.]. — Yacte 1 —
2019. — 444 c¢. — ISBN 978-5-8114-0190-1. — Tekcrt : 37eKTpOHHBIH // JIaHb : 3JIEKTPOHHO
-ounbnmuoteunas cuctema. — URL: https://e.lanbook.com/book/112051 (mara oOpaiieHus:
02.04.2024). — PexuM 10CTyIa: s aBTOPHU3. MOJIH30BATEIICH.

3. @uxrtenroisil, ['. M. OCHOBbI MaTeMaTH4YE€CKOTO aHAIN3a : YIEOHUK : B 2 4acTsX /
I'. M. ®uxtenronbu. — 10-e uzn., crep. — Cankr-IlerepOypr : Jlans, [0. r.]. — Yacts 2 —
2019. — 464 c. — ISBN 978-5-8114-0191-8. — Texkcr : anekTpoHHbIH // JIaHb : 31€KTPOHHO
-oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/115730 (mata oOpareHwus:
02.04.2024). — PexuM 10CTyIa: s aBTOPHU3. MTOJIH30BATEIICH.

4. unaues, B. C. 3agaunuk no Beicuiei MaTematuke : yueoHoe nocobue / B. C.
unaves. — 10-e u3x., ctep. — Mocksa : UHOPA-M, 2024. — 304 c. — (Bsiciee
obpazoBanue). - ISBN 978-5-16-010071-5. - Tekcr : anexTpoHHsIil. - URL:
https://znanium.com/catalog/product/2124772 (mata oOpamienus: 02.04.2024). — Pexxum
JOCTYTMA: 1O TOIUCKE.

B) MeToauyecKue yKa3aHus:

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

2. I'yruna E.M. JIabopaTopHblif IPaKTUKYM IO cTaTUCTUKE ¢ mpuMeHeHneM EXCEL:
Merona. yka3. Ui 1ab0paToOpHBIX pabOT 10 MaTeMAaTUYECKOH cTaTHCTUKE.- MarHUTOrOPCK:
oy BIIO «MI'TY um. I'.A. Hocoay, 2009 — 40 c.

3. CaBymkuna H.®. Kombunatopuka. CobbiTre 1 BeposiTHOCTh. 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 Cpok nelicTBUS JTMLIEH3UH
7Zip cB0OOHO pacmpocTpansemoe 10 O6eccpouHo
]IiFr 3’3? Mozilla cB0OOTHO pacnipocTpansemoe [10 0eccpovHO
Bpayzep Yandex |cBoOonHO pacmpoctpansemoe [10 6eccpodHo
FAR Manager cB0OOHO pactpoctpansemoe 110 0eccpouHO



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 H HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

Hazsanwme kypca

CcrUika

DnexTpoHHbIe pecypchl Oubmmorexku MI'TY um.

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

I/IH(bOpMaI_[I/IOHHO'aHaJ'II/ITI/ILIeCKaH

T'.U.

Poccuiickas  T'ocynapereennas  GubmioTeka. https://www.rsl.ru/ru/4readers/catalogues/
Karamnoru

Harmwmonanbuasa

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

cucteMa — POCCHMHCKMI HHJIEKC HAay4YHOTO

9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHue JUCHUIIMHBI (MOYJIs1)

MaTepI/IaJIBHO-TGXHI/IlIGCKOG obOecrcucHue JUCHUIIIMHBI BKIIFOYACT:
MaTCpI/IaJ'IBHO-TGXHI/I‘ICCKOG obecneyenne JUCHUITIIMHBI BKIIFOYACT:
YueOHbIe AyJUTOPpUHN IUIA IPOBCACHUS 3aHATHH JICKOMOHHOI'O THUIIA.

Jlocka, MylbTUMEIUITHBINA TIPOEKTOP, IKPaH.

Y4eOHble ayAUTOPUHU I TPOBEICHUS JTa0OPATOPHBIX 3aHATHH, IPYIIIOBBIX U
WHUBUAYAIBHBIX KOHCYJbTALUHN, TEKYIIET0 KOHTPOJIS ¥ MPOMEKYTOYHON aTTeCTallUU.

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

Komruiekc TecToBBIX 3aaHuid Il TPOBEICHUSI PYOEKHOTO U MPOMEKYTOYHOTO

KOHTPOJIA.

[TomereHus Al CaMOCTOSITENLHOM pabOTHI 00YJaIOIIHUXCS.

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

[Tomemenus s XpaHeHUS ¥ MPOPHUIAKTUYECKOTO OOCTYKUBaHHS Y41eOHOTO

000opyI0BaHUA.

[Mkads! a5 XpaHeHUs: y4eOHO-METOANYECKOHN TOKYMEHTAIUH, y4eOHOTO

000pyI0BaHUs U y4eOHO-HATJISATHBIX TOCOOMIA.



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

IMPUJIO)KEHUE 1

Y4eOHO-MeTOANYECKOE O0ecTedyeHHe CAMOCTOSAITeIbHOM PadoThl 00y4aromMXCsi

[To mquciumrae «MareMaTH4ecKuil aHaIn3y» MPeIyCMOTPeHa BHEAYAUTOPHASL CAMOCTOSITEIIbHAsI
pabota 0OO0ydYaromuxcs, NPOBOAMMAs B BHUJE CAMOCTOSITEIBHOIO H3YUCHHs JUTEPAaTyphl H
UH()OPMAIIMOHHBIX PECYPCOB, a TAK)KE B BHJE PCIICHHS THIIOBBIX 337ad IPH BBINOJHCHUH
KOHTPOJIbHBIX PadoT.

Ilpumepnvie konmponvnsvie padomut (AKP):

AKP «®HII»

3aoanuel. Haiitu u mnocTpouTh o0nacTh onpeneneHus (yHKIUU
z=1In(4-x*—y?)—arcsin(2-y).

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

+y

. X
z=3xy’ —sin(x* +y) +
3adanue 3. Haitagute rpaiu€HT CKAISIPHOTO TOJIST U = x? + y2 —7% mero MOZYJIb B TOUKE
M (1,-12) .

3aodanue 4. Haiitu HauMeHbllee M HauOosbllee 3HaueHUE (QYHKIMH
z=x*—xy+2y*+2y+1

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

. 0z 0z .
1) Haiitu yacTHbIe MPOU3BOAHBIE — U —

ox oy
2) Haiiti monuslii quddepennnan dz ;

. 0%z 8%z
3) Iloka3ath, 4TO Isi TAaHHOW (QYHKIIUH CIPABEIINBO PABEHCTBO: = .
oxoy  0yox
o 0z 01
33}13‘13 2. Haiitu YaCTHBIC HpOI/I3BOI[HLIe a—, 6_ , €CIIN HepeMeHHHe X,y U Z CBs3aHBI
X y

aBeHcTBOM BHaa €% +3x%sin y—2xz° = 0.
p

3agaua 3. Jlana cnoxnas QyHKOHS U= (3t +2x% - y)3 , X=tgt, y= Lt . Haitftu nonnyto
COosS

dz
MIPOU3BOAHYIO PrE

3amaua 4. /lana dyHKnusa z = x3 —3X2y + 3xy2 +1. TpebOyercs:
y peoy:



1) Haiitu rpagueHT 3ol pyHKIMU B Touke M (3; 1);
2) Haiiti mpou3BoAHYI0 QYHKIMHU B Touke M (3; 1) B HAIPaBJICHUU, UJIYILIEM OT ATON TOUYKU
Kk Touke N (6; 5).

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

3agauya 6. [JlaHa (YHKIMS IBYX HEPEMEHHBIX Z =X —XY+2Y? +3X+2y+1 u ypaBHeHHs

rpanul 3aMkayTOol obmact D:x =0, y =0, x+ Yy =-5 na mnockoctu XQY . Tpebyercs:

1) Haiitu HaubosbIliee ¥ HAMMEHbIIIEe 3HaUeHne PYHKIMK Z B obnactu D;

2) Cpenartp yeprex obmactu D B cucTeMe KOOpIWHAT, yKa3aB B HEM TOUYKH, B KOTOPBIX
GyHKLUSA UMeeT HauOoJblllee U HaMEHbIIee 3HaYEeHUs.

AKP «Teopus BepossTHOCTell. MaTeMaTHyeCKasi CTATUCTHKA»

o

B ypue 12 mapos. Cpeau 3tux mapos 3 6enbix 1 9 yepHbix. KakoBa BEpOSITHOCTh TOTO, YTO
HayJa4y BBIHYTBIN IIap OKaXeTcs Oenbim?

B pamgunoctynuu tpu MukpodoHna. J[is KaxkI0ro U3 MepBbIX JIBYX MUKPO(POHOB BEPOSTHOCTH
TOTO, YTO OH BKJIIOUYEH B JMaHHBIA MoMeHT, paBHa 0,45, a mms tperbero — 0,9. Haiitu
BEPOSITHOCTH TOTO, YTO B JIAaHHBIA MOMEHT BKJIFOUEHBI 2 MUKPO(QOHA.

B npomaxke nMeroTcst Oeble ¥ KOPUYHEBBIE 1A B COOTHOLIEHUH 2:3, TPUYEM IMPOU3BOJICTBO
60% O6enbix u 71% KOPUYHEBBIX UL JATHPYETCS THEM, IPEIIICCTBYIOIINM JHIO TIPOIAXKH, a
ocTaJbHBIC filla JATHPYIOTCS Oosee paHHUMH uuciamu. [lokymarens 3aka3bIBaeT sifiia,
JaTUpyeMble JTHEM, MPEIIeCTBYIONIMM JHIO MPOJaKU, HE3aBUCUMO OT uX IBera. Kakosa
BEPOATHOCTH TOTO, UTO MY MPOJATYT PEIIETKY OebIX SHUIl?

. Teneponnast cetp yupexaeHusi oociuyxuBaer 200 aboHeHTOB. BeposTHOCTH TOTO, YTO B

T€YEHHE MMHYTBl BHYTPH O3TOM CETH KTO-TO KOMY-TO M03BOHMT, paBHa 0,7. Kaxoa
BEPOSATHOCTH TOT'0, YTO B T€UEHHE MUHYTHI OyzeT 5 3BOHKOB? KakoBa BEpOATHOCTH TOTO, YTO B
Te4eHUe MUHYTHI OyzaeT He Oosiee 5 3BOHKOB? HaliTu HamBeposiTHEHIEe YMCIIO 3BOHKOB B
TE€YEHHE MUHYTBHI.

3amaH psan pacnpeaeneHHs ciaydaiiHoil BenmumHbl X. HaliTh mMaremaTnueckoe OXHJaHHE,
JUCIEPCHUIO U CpeJiHEee KBaJpaTuieckoe oTkioHeHue. [locTponTs QpyHKIIMIO pacnpeaesieHus.

X 4 6 10 12

P 0.3 0.2 0.2 0.3

J11st HeTIpepBIBHOM CITydaitHON BeTMUMHBI 331aHa GyHKIMS pactipeneneHus F (X) Tpebyercs

HalTH IUIOTHOCTb PACIpEeesICHUs f(X), MaTEMaTHYECKOE OKUIAHUE, TUCIIEPCHIO, CPEIHEE
KBaJIpaTHUECKOE OTKJIOHEHHE. BBIUMCINTH BEpOSATHOCTH TOTO, YTO OTKJIOHEHHUE Cly4yailHOW
BEJIMYMHBI OT €€ MaTeMaTHYeCKOro OXuIaHus OyneT He Oojiee CpeHEro KBaapaTH4YeCcKOro
otkyoHeHus. [locTponTts rpadux GyHKIIHIA.

0 ,  x<0
F(x) = 1-(1—(:052x) , 0<x<Z
2 2

1 ' T

x> =

2

3aKoH pacrpeieseHs] CUCTEMbI JUCKPETHBIX CITy4alHBIX BEJIMYUH (X ,Y) 3aJaH TaOIuIeH.
HaiiTn K09puimeHT Koppensauuu I, U BEPOATHOCTH MONAJAHUsA CIIy4alHON BENTMYNHBI

(X,Y) B o6macts D.

o] 2 4 6

0.05 0.03 0.06 0.05

0.07 0.10 0.20 0.06




‘ 0.08 ‘ 0.07 0.09 0.14

4
D={0<x<4; 1<y<4}
JlabGoparopHas padora «MaTeMaTuyecKasi CTATUCTHKA»

CrarucTuyeckas NMpoBepKaA CTATUCTUICCKUX I'HIIOTE3

Heab. HayunThcst BBIABUraTh M NPOBEPATHh CTATUCTHYECKYIO TMIIOTE3Y O BUAE pacHpeleieHus
CIIy4ailHOM BEJINYMHBI.

3ananue.

1.ITo Buay rucTorpaMMbl 4acTOT BBIABHHYTH TMIIOTE3Y O BHUJE PaCIpeleiIeHUs CIIy4aiHON
BEJIMYMHBI.
2.IlpoBepuTh THUIIOTE3Y O HOPMAJIBHOM pAaCHpelesieHUH CIy4aiHON BEIMYUHBI C

UCIIOJIb30BaHUEM
a) mokazarenei A u E;
0) kputepus  »° ( xu-kBajpar), kpurepuii [lupcona.

3. HOCTpOI/ITB IMOJIMT'OH YaCTOT U TCOPCTUUCCKYIO KPHBYIO Ha IMOJIMT'OHC 9aCTOT, 3allUCATh
€ AHAJIUTUYCCKOC BBIPAKCHUC.

4.Cnenarb BBIBOJI.

MNPUJITOKEHHUE 2

OuneHo4HbIe CpeacTBa 1S MPOBEICHUS MPOMEKYTOYHOM ATTEeCTAMHI

a) Ilnanupyemsle pe3y/ibTaThl 00y4eHHs U OLICHOYHBIE CPEACTBA VI IPOBEACHHU S
NMPOMEKYTOYHOM aTTeCTAalluM:

K Nupukarop
on
JIOCTHKEHUS OueHouHbIE CpeACTBA
WHIUKATOpa
KOMIICTCHIIN U

OIIK-1 - Crioco6eH permaTh 3aa4u MpoheCCUOHATLHON e TeTbHOCTH, IPUMEHSS METOIbI
MOJIEJMPOBAHUS, MATEMAaTHUECKOI 0 aHaJIN3a, €CTECTBEHHOHAYUYHbIE 1 OOLIEMH)KEHEPHbIE 3HAHUS

OIlIK-1.1 Hcnons3yer Teopernyeckue BONPOCHI IJIS 32a4€Ta U IK3AMEHOB

CCTCCTBCHHOHAYYHBIC

3AKOHBI F TIPHHIIAITEL 3 Kypc 3uMHsIsI ceccHst (3a4eT)

pH peIICHIH 1. O6nacts onpenenenus OHII. INpenen, HENMPEPHIBHOCTS.

MPAKTUYCCKUX 3a/1a4 CpoiicTBa (hyHKIMIA, HENPEPHIBHBIX B OrpaHUYCHHOMN
3aMKHYTOM 00JIaCTH.

2. YacTHple TPOM3BOJAHBIE TIEPBOrO  MOpPAIKA, HX
reOMETPUYECKOE UCTOJIIKOBAHHUE.




Nupukarop

Kon
JOCTHKEHUS OueHouHsble CpecTBa
MHIMKATOpa
KOMIIETCHIIUH

3. YacTHble NPOU3BOAHBIE BBICUINX ITOPSIIKOB.

4. Jlubdepenumpyemoctb W TOJNHBIA  auddepeHnman
¢ynkuuu.  VHBapuaHTHOCTH  (OPMBI  TOJIHOTO
muddepennmana.

5. Ilpumenenue MOJTHOTO muddepennmana K
NpUOJIMIKEHHBIM  BhIUUCHeHUSIM.  Juddeperuans
BBICIIIUX TOPSIKOB.

6. IlpousBoaHas CJI0’KHOM byHKIHH. [Tonuas
IIPOU3BOIHASL.

7. JluddepennupoBanue HesIBHOW PYyHKIINU.

8. KacarenpHas IUIOCKOCTh U HOPMaJIb K IOBEPXHOCTH.

9. OKcTpeMyM GbyHKIMK IBYX IIEPEMEHHBIX.
HeoOxonumoe 1 10cTaTOYHOE YCIOBUE SKCTPEMYyMA.

10. HauOonpiiee W HauMeHbllee 3HAYCHHUS (QYHKIUH B
3aMKHYTOM 00JIaCTH.

11. JluckpeTHas ciydailHas BeJIMYMHA W CHOCOOBI €&
3amanus. OyHKIMsA pacnpeneneHus.

12. MaremaTH4eckoe OXHUJAHUE IUCKPETHOM CIlydaliHON
BEJIMYMHBI U €0 CBOWCTBA.

13. Jlucnepcus AUCKPETHOM ClIy4yallHOM BEJIMYMHBI U €€
cBoiicTBa. CpeaiHee KBalpaTHUECKOE OTKIIOHEHHE.

14. HenpepbiBHass ~ ciayvaiiHas  BenuuuHa.  CBoiicTBa
(YHKIIUH pacipeieleHus.

15. IIOTHOCTE BEPOSATHOCTU HENPEPBIBHOM  CIy4alHON
BEJINYUHBI U €€ CBOWCTBA.

16. UncnoBble XapaKTEPUCTUKN HEMPEPBIBHBIX CIy4anlHBIX
BEJIMYHH.

17. PaBHOMEpHBI u [IOKa3aTeIbHBIN 3aKOHBI
pacnpe/iesieHns: HENPEPBIBHBIX CIyYailHbIX BEMYHH.

18. HopManbHBIN 3aKOH paclpeneleHus U ero CBOUCTBA

OIlK-1.2 Pemaer crannaprtusie | IIpumepnsie npakmuueckue 3a0anus 013 IK3AMEHOE U

npodeccuoHanbHbIe
3a7a4yn
IMPUMECHCHUEM
0O0IIEeNHKXEHEPHBIX
3HaHUHI

C

3auema:

1. Haiitu mnomans Qurypsl, OrpaHMYEHHOMN

auHusAMH: X =4, y2 = 4X.

2. Haiiti ¥ TOCTpOUTH 00J1aCTh OTNpeeieHus] GyHKIINU

u=

VO-X* =y +(x=y)*

3. Haittu monueiii  auddepennuan GyHKIAH:

z=x3Iny—sin2xy.

4. HaifTu dYacTHBIC TPOM3BOJHBIC TIEPBOTO MOPSIKA




Kon
UHMKATOpa

Nupukarop
JOCTHKEHUS
KOMIIETEHIIUHA

OueHouHsble CpecTBa

dyukmun: Z =5x%y° +In( x + 4y).

5. Hanucartse YpaBHCHUC KacaTeJIbHOM INIOCKOCTH B

HOPMAJIH K [IOBEPXHOCTH Z =+/X* +Y?> B Touke (3, 4, 5).

6. [Ipu nocraBke ¢ 3aBoja Ha 6a3zy 1000 paguonprHeMHHKOB,
y 55 BBILLIM U3 CTPOs JamIlbl. HaliTu BEPOSITHOCTB TOTO, YTO
B3STHI HayJa4y IPUEMHUK OyJIeT UCIIPABHBIM.

7. IlpyuHUMaeM BEpOATHOCTH POXKICHUS MaJbuUKa U

NeBOUYKU paBHbIMU. HaliTu BeposTHOCTH TOTO, uTO cpenu 10
HOBOPOXKJICHHBIX 6 OKaXKyTCsl MAJIbYMKAMH.

8. Jlan 3aKOH pacripeieieHus] TUCKPETHOW CITydaitHON
BCIINYUHBI:

Xx: 110 | 120 | 130 | 140 | 150

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

BBIYUCIIUTDb €€ MATEMATUUCCKOC OKNIAaHNUE, TUCIICPCUIO U
CpeaHEC KBAApaTUICCKOC OTKIIOHCHHUC.

9. Nana ¢yHKUUSA pacnipeieNieHUs] HENPEpbIBHOM
CIIy4alHOM BEIUYHUHBI X

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

F(X): 1 npu x>1

Haiitu mnotHocTs pacnpenenenus f(X), moctpouts ee
rpaduK, BEpOATHOCTh MONAIaHUs B 3a/IaHHBII HHTEpBa

[0,5: 2], Mx, Dx, ©Zx.

OIIK-1.3

[IpumensieT MmeTobI
MOJIETTUPOBAHUS U
MaTeMaTH4ECKOIr 0
aHaImM3a s
pelieHus 3aaa4
TEOPETUYECKOT0 U
IIPUKJIQHOTO
XapakTepa

Ilpumepnule npuknaonvle 3a0auu u 3a0anus

3anauya 1. [lepuMerp 3eMenbHOrO y4yacTKa TPEYroJIbHOU
dopmbl paBeH 2 P . JIBe ero CTOpOHBI paBHEI
COOTBETCTBEHHO X W Y . BbIpa3suTh miomanp yyacTka Kak
¢ynkumo X w Yy . Haiitu u wu300pa3uth o0nacth
omnpeaeneHus GyHKmu S =S(X,Y)

3agaya 2. /[ HacelnaHus NeCKa U3rOTOBJIEH pe3epByap B
(dhopme konyca BeicoToit H =3 M, pannycom ocHoBaHus | M.
Kak wu3meHuTcss o00beM pe3epByapa, €CJIH  BBICOTY
yBenuuuTh Ha 0,3 M, a paauyc OCHOBAaHHS YMEHBIIUTH Ha




Nupukarop

Kon
JOCTHKEHUS OrneHOYHBIC CPEICTBA

HHAWKaTOopa
KOMIICTCHI N

0,1 m?

3aganme 3. B 1nensx panvoHAIBHOTO HCIOIb30BaHUS
MaTepuaioB MPU U3TOTOBJICHUH pe3epByapa OaJIKy JIMHOU
a TpebyeTcs pa3/ieluTh Ha TPU YaCTH TakK, YTOOBI 00BEM
MPSIMOYTOJIBHOTO ~ pe3epByapa, IMOCTPOEHHOIO0 Ha 3THUX
4acTAX KaK Ha CTOPOHAX, ObLIT HAMOOJIBIIIIM.

3ananue 4. 3 npsaMoyroyibHOTO JIMCTA KECTH IIUPUHOM a
M3TOTOBHTBH KEJI00 MPU3MATUYECKON (POPMBI TaK, YTOOBI
€ro MoMNepeyHoe CeUeHNe NMEJI0 HauOOIbIIYIO TUIOIIAIb.

0) [lopsiAoK NpoBeeHUsI MPOMEKYTOYHOM ATTECTAIUM, TOKA3aTeJIH U KPUTEPUH
OLlEHUBAHMUSL:

[Tpomexxyrounas arTectanuss mo jAucuuiuinHe «MareMaTHuecKuil aHalu3»  BKIIOYAeT
TEOPETUYECKHE BONPOCHI, MO3BOJISIOIINE OLIEHUTh YPOBEHb YCBOCHHUS 00yUarOIUMUCS 3HAHUH, U
NPaKTUYEeCKHE 3a/laHusl, BBIABISIOIIME CTENEeHb C()OPMHUPOBAHHOCTH YMEHUI W BIaJEHUH,
npoBouTcs B hopme 3aueta (3 cemectp)

Ilokazamenu u Kpumepuu ouenueanus zauema.

- JUTSL ¢Aa4M 3a4eTa oOydaroluiics mokaseiBaeT chopmupoBaHHocTs kKomnerenuun OIK-1 mo
paznenam 1-ro cemecTpa, T.e. TOKa3bIBaeT COOTBETCTBYIOIINE 3HAHUS (IO KpaiiHel Mepe, Ha
YPOBHE BOCTIPOU3BEACHHS U 00BsICHEHUSI HHGOPMAITUHN) U UHTEIIEKTYalIbHbIC HABBIKU PEIICHUS
MIPEIOKEHHBIX B TaOJIMIIE 11.7a) 3a71a4;

- 3a4eT He CAaH, €CIIK PE3YJIbTaT O6y‘-IeHI/I}I HC NJOCTUTHYT, 06yanOHlHﬁ0H HC MOXCT IIOKa3aThb
3HAHUSA Ha YPOBHC BOCIPOU3BCIACHUA U 0OBSICHECHHUS HH(bOpMElL[PIH, HEC MOXECT II0Ka3aTb
HWHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3aJaY.




