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JIMCT akTyaau3auuu padodeid mporpaMmmbl

PaGouas mporpamma nepecMoTpena, oocykaeHa u ogodpena s peanusamnuu B 2025 - 2026
y4eOHOM rojy Ha 3aceqanuu kadeapsl [IpukiagHol MaTeMaTHKH U HHOPMATHKH

[Tporokoi ot 20 r. N
3aB. kadeapoii 10.A. H3BekoB

Pabouas mporpamMmma nepecMoTpena, oocyxaeHa u ogoopeHa s peanusanuu B 2026 - 2027
yueOHOM Toj1y Ha 3acefannu kadenpsl [lpukimamHoit MaTeMaTHKU U HHPOPMATUKI

IIporokon ot 20 . N
3aB. kadeapoii 10.A. H3BekoB

PaGouas mporpamma nepecMoTpeHa, oocykaeHa u ogodpena i peanusauuu B 2027 - 2028
y4aeOHOM rojty Ha 3aceqanuu kadeapsl [IpukiaaHoil MaTeMaTUKu U HHPOPMATHKH

[Iporokon ot 20 . N
3aB. kadeapoii IO.A. 13BekoB

PaGouas mporpamma repecMoTpena, oocykiaeHa u ogodpena s peanusanuu B 2028 - 2029
y4eOHOM rojy Ha 3aceqanuu kadeapel [IpukiagHOl MaTeMaTHKH U HHPOPMATHKH

[Iporokon ot 20 1. N _
3aB. xadenpoit I0.A. 13BekoB

PaGouas mporpamma nepecMoTpeHa, o0cykaeHa u ogqodpena s peanuzanuu B 2029 - 2030
y4ueOHOM o1y Ha 3acefnanuu kadeapol [IpuxnanHoit MaTeMaTuku 1 HHGOPMATUKH

[Iporokon ot 20 . N
3aB. xadenpoii 10.A. N3BekoB




1 Ilesin ocBOEHMSI AMCHMILIUHBI (MOTYJIs1)

[lenp oOCBOEHMS AMCHMIUIMHBI «MaTremMaTHKa» COCTOMT B IOJYYEHUH CTYJECHTaMU
(GyHIaMEHTAIbHBIX MAaTeMaTUYeCKMX 3HAHWA M TMPOYHBIX MPAKTHYECKHX HABBIKOB TIO
WCIIOJIb30BAHUIO METOJO0B MAaTEMaTUYECKOI'0 aHaliu3a Il MCCIEJOBAaHUS MaTeMaTHYECKUX
MOJIETIEN T€X WM UHBIX MIPOLECCOB U ABJIEHUN, B TOM YHCIIE U SKOHOMUYECKUX, JIJIS MOJIYyUEHUS
AQHATMTUYECKUX M YMCICHHBIX PELICHUI MOCTAaBIECHHBIX 3a/1a4.

JInst TOCTUKEHMS IOCTABIEHHOM LIENIH B Kypce «MaremaTukay pemaroTcs 3a1a4u:

- pa3BUTHS JOTUYECKOTO U AITOPUTMHUYECKOTO PELLICHUS;

- OBJIAJICHHUS] OCHOBHBIMHU METOJIaMH UCCIICIOBAHUS U PELIEHUS] MATEMAaTUYECKUX 3a/1a4;

- BBIPa0OTKY YyMEHHsI CaMOCTOSITEJIbHO pacCHIMPATh MaTeMaTUYeCKUE 3HAHUS W
MPOBOJUTH MAaTEMATUYECKUN aHAIN3 SKOHOMUYECKHX 3a/aY;

- MCIOJIb30BaHUE METOJIOB MATEMATHYECKOI0 aHaJIM3a U €ro MOJEJIEH B IPAKTUYECKON
JEATEIIbHOCTU C IPUMEHEHUEM COBPEMEHHOM BBIUYMCIUTEIIBHON TEXHUKH;

- O3HAaKOMWTb CTYJEHTOB C OCHOBHBIMH MAaT€MAaTHYECKUMHU METOJAaMU U MOJEISAMU
WCCIIEIOBAHHSI BEPOSITHOCTHBIX 3aKOHOMEPHOCTEH MAaCCOBBIX OJTHOPOIHBIX CITyYaHBIX COOBITHH.

2 MecTo AUCUMILTUHBI (MOYJI5) B CTPYKTYpe 00pa3oBaTe/ibHOii MporpaMMbl

JuciuniauHa Marematuka BXOIUT B 00f3aTeNbHYI0 4acTh y4eOHOro IulaHa
00pa3zoBaTenbHON MPOrPaMMBI.

Jns  u3yuyeHWsT  AUCUUIUIMHBL ~ HEOOXOAUMbl  3HaHUS  (YMEHMs,  BIaJICHUS),
c(OpMHUPOBAHHBIE B PE3yJIbTAaTe U3YUEHHs TUCLMILIMH/ IPAKTUK:

JUis  u3ydeHus  JUCUUIUIMHBI ~ HEOOXOJWMMBI  3HaHUA  (YMEHMS,  BJAJEHUSA),
c(OpMHpOBAaHHBIE B pe3yjIbTaTe U3YyUEHHsI Kypca MaTeMaTUKU B 00bEME MPOrpaMMbl cpeHei
LIKOJIBL.

OcBoeHME TaHHOW TUCUUIUIMHBI IPEAIOJAraeT, 4YTO B PE3YJIbTAaTe U3yUEHUS IIKOJIBHOTO
Kypca MaTeMaTHKH O0y4arouuiics UMeeT CpOPMUPOBAHHOE MPEACTABICHHE O MATEMaTUKE KaK
YHUBEPCAJIbHOM SI3bIKE HAyKM, 00 MJesSX M METO/aX MaTeMaTHKH, BJIaJeeT MaTeMaTHYeCKUMHU
3HAHUSAMU U YMEHMSIMH, COOTBETCTBYIOIUMU DenepasbHOMY KOMIIOHEHTY TOCYIapCTBEHHOIO
CTaHJapTa o01iero oopa3zoBaHus, UMEET Pa3BUTOE JOIMUYECKOE MBIIIICHHE, IPOCTPAaHCTBEHHOE
BooOpakeHue, 00J1aJaeT BBICOKUM YPOBHEM aITOPUTMUYECKOUN KYIbTYPBHI.

3HaHUS U yMEHHs, YCBOEGHHBIE B IpOIlECCEe M3YUEHHUs] MaTeMaTHKH HEOOXOIUMBI s
OCBOEHUS APYTUX JTUCHUIUIMH €CTECTBEHHOHAYYHOTO U MPO(eCcCHOHATBHOTO IIUKIIOB.

3HaHus (YMEHUs, BIIAJCHNUS ), TOJyYeHHbIE IPU U3yYEHUH JaHHOM TUCHUIUIMHBI OyayT
HEOOXOIUMBI JUISl U3YUEHUS] TUCIUIUINH/TIPAKTUK:

Teopus ¢punancoB

Metob1 00pabOTKH SKOHOMUUECKOM HH(opMaLuu

OrneHka CTOMMOCTH IPEANPUSITUS (OpraHU3aLINN)

duHaHCOBOE IUIAHUPOBAHKE U IIPOTHO3UPOBAHUE

Mertoasl IPUHATHS YIIPABICHYECKUX PEILICHUN

CraTtucruka

VYrpaBiieHUeCKHE penIeHus

busnec-nmanupoBanue



3 Komnerenuuu odyuaomerocsi, popmMupyemsie B pe3y/ibTaTe 0CBOCHHS

AUCHUILUINHBI (MOYJIs) M INIAHMPYeMble pe3yJbTaThbl 00y4eHust

B pesynbrare ocBOGHUS IUCIUILINHBI (MOTyJIs) «MaremMaTruka» 00yqarouuiics JomKeH
o0J1azaTh CIEAYIONIMMU KOMIIETEHIIUAMMU:

Kon unaukaropa

I/IHI[I/IKaTOp JOCTHIXCHHUA KOMIICTCHIIMHU

OIIK-2 CniocobeH ocymiecTBsATh cOop, 0OpabOTKy M aHANU3 JaHHBIX JUISI PEIICHUS 3a7a4 B
cepe yrpaBiaeHuUs IEPCOHATIOM;

OIlK-2.1 OcymecTBisier cOop, 00pabOTKy MaHHBIX IS pEIIeHHs 3aaad B cdepe
yIpaBiIeHUS EPCOHATIOM

OIIK-2.2 BrlsiBiIsIeT 3aKOHOMEPHOCTH, UCIIOJIB3Ys MPUHLIUIIBI U METOJIbI YIPABJICHUS
NEpCOHAJIOM ISl  aHalu3a COIMAJIbHO-3KOHOMUYECKHE IMpobiieM U
IIPOLIECCOB B OpraHU3alluu

OIIK-2.3 OOG0CHOBBIBACT IKOHOMHYECKH, TPUHUMAEMBIE YIIPABICHUECCKUE PEIICHUS




4. CTpykTypa, 00bEM M coaepkaHue THCIUTIIHHBI (MOXYJIs1)
OO0mas TpyI0eMKOCTh AMCITUIUIMHBI COCTaBIIsACT 6 3aueTHBIX eauHuI] 216 akaa. yacoB, B TOM

YUCJIC:

— KOHTaKTHas paborta — 27,7 akaJ1. 4acoB:

— ayauTopHas — 24 akaJ1. 4acos;

— BHEAY/IUTOpHAs — 3,7 aKaJl. 4acoB;

— camocTosTeapHas pabora — 171,8 akan. gacos;

— B opMe npakTudeckoi moaroroku — 0 akaj. Jac;
— MOJrOTOBKA K 3K3aMeHY — 8,7 akaj. yac

<DopMa aTrTeCTaluu - 3a4€T, DK3aMCH

W aHAIIN3)

AynuropHas e
KOHTaKTHas paborta | & = ®dopma TeKymero
5 X
Pasnen/ tema g | (saxan. wacax) g Bux . KOHTPOIL Koxn
s 3 ©| caMOCTOSTEeNBHOI | yCTIeBaeMOCTH U
JUCIUILIAHBI < = . | KoMIeTeHIMH
o B paboThI MIPOMEXYTOYHOU
nab. | mpakt. | € 3 ATTECTAIIHN
JIek. 5 I
3aH. | 3aH. | O &
1 1 DJIeMEHTBI JIMHEHHOM,
BEKTOPHOH anreOpbl U aHAJIMTHYECKOH
TeOMETPHU
1.1 1.1. DieMeHTHl JUHEHHON
- BBITIOJIHEHHE
anreOpsbl: MaTpHIIbl,
ONPEIEITATENH, CHCTEMBI TPAKTHICCKOTO
p o ’ 20 3amanus Ne 1 - tect Ne 1
JIUHEHHBIX anredpanyecKux N
. «JIunelinas
ypaBHCHHUH; OaJlaHCOBBIC MOJIEIH
anrebpa»
B DKOHOMHKE
1
- BBITTOJIHEHHE
MPAKTHYECKOTO
1.2 1.2. BekropHas anrebpa u 3amanus Ne 2 - TecT Ne 2
aHAJTUTUYECKass TCOMETPUS Ha 20 «BekropHas - HTOTOBEIH TECT
MIIIOCKOCTH anreOpa u o pazneny 1
aHaJUTHYECKAs
TEOMETPHSD»
HWroro no pasneny 40
2. 2. MareMaTH4YeCKHI aHAJIHN3
- BBINOJHCHUE
MIPaKTHIECKOTO
2.1 2.1. IIpenesns P
5 3aIaHMsI 110 TEME - tect Ne 3
MOCJIEI0BATEILHOCTH B (YHKIIUH
«MareMaTH4eCKu
¥ aHAIIN3)
- BBINOJHEHHE
MPAKTHIECKOTO
2.2 2.2. HenpepsirocTs P
(DYHKIMH; TOUKH pasphiBa 1 5 | 3amanus o reme - Tect Ne 3
y ’ pasp «MareMaTH4eCKH
W aHAJIM3)»
- BBINOJHCHUE
MPAKTHIECKOTO
2.3 2.3. TlpousBoaHas (GyHKIUH P
o M 5 3aJIaHus 110 TEME - tect Ne 3
OJTHOM TIepEeMEHHO
«MareMaTH4eCKu




- BBIIOJHCHHUC

24 24,  HeonpeneiaeHHSbIH, MPaKTUYECKOTO
OTIpeIeICHHBIN 1 5 7,3 | 3amanus o reme - tect Ne 3
HECOOCTBEHHBII HHTETpal «MaremMaTHIecKu
i aHamu3»
- BBINIOJTHEHHE
MPaKTUYECKOTO
2.5 2.5 OyHKUMU HECKOJIBKHX 1 6 o5 1 | 331aHNs 1O TeMe - tecT Ne 4
TePEMEHHBIX ' «DyHKIHH - UTOTOBBIH TECT
HECKOJIBKUX
TIePEMEHHBIX)»
HUroro no pazneny 6 6 474
3. 3auér
3.1 ToaroroBka K 3K3aMeHy Dk3aMeH
Uroro mo pazneny
HWroro 3a cemectp 6 6 87,4 34T
4. 3. Teopus BeposITHOCTEH
- BBIIOJTHEHHE
TPAKTHYECKOTO
4.1 3.1. Cny4aiinbie cOOBITHS 5 25 | 3amaHus o Teme - tect Ne 5
«Teopus
BEPOSTHOCTEN»
- BBIIOJTHEHHE
TPaKTHYECKOTO
4.2 3.2. CnydaiiHble BEINYHHBI 25 | 3amaHus 1o TemMe - tect Ne 5
«Teopus
BEPOSITHOCTEI
Hroro o pazneny 5 50
5. 4. MaTtemaTnueckasi CTaTHCTHKA
- BBIIOJTHEHHE
MIPaKTUYECKOTO
51 4.1. Toueunsie u p
15 | 3amaHwms o Teme - tecT Ne 6
UHTEPBaJIbHbIE OL[EHKU BEIOOPKH
«Maremaruuecka
ST CTATUCTHKA»
- BBIIIOJIHCHHUC
MIPaKTUYECKOTO
52 4.2. ITpoBepka
PoBep 1 2 1,25 | 3apaHus o Teme - tecT Ne 6
CTaTUCTUYCCKHUX TUIIOTE3
«MaremarmJecka
ST CTATHCTHKA»
- BBINIOJIHEHHE
5.3 4.3. Anamm3 3aBHCHMOCTEH TIPAKTHIECKOTO recr No 6
(KOppeISIIMOHHO-PErPECCUOHHBIN 4 | 18,15 3amanus o teme o
- UTOTOBBIU TECT
AHAITN3) «Maremarmdecka
s CTATHCTHKA»
HWroro no pasneny 1 6 344
6. Dk3ameH
6.1 Dx3ameH
Hroro no pazneny
HWroro 3a cemectp 6 6 84,4 JK3aMEH
Hroro no mucrumninge 12 12 (1718 3a4eT, SK3aMeH




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Peanu3anust KOMIIETEHTHOCTHOTO MOAX0/1a IPEyCMaTPUBAET UCIIOJIb30BAHKE B yU€OHOM
MpoLecce AaKTUBHBIX M MHTEPAKTUBHBIX (OpPM TIPOBEJCHHS 3aHATHUM B COYETaHUU C
BHEAYJAUTOPHOU PabOTOH C 1eIbi0 GOPMHUPOBAHUS M PAa3BUTHA NMPOPECCHOHATIBHBIX HABBIKOB
oOyuatomuxcs. Cornacuo n. 34 Ilopsiaka opraHu3ani M OCYILECTBICHHS AESITEIbHOCTU 10
o0Opa3oBaTenbHBIM MpOTrpaMMaM OakaliaBpuara BeIcIIero oOpazoBanwus (yTB. mpukazom MOuH
P® ot 05.04.2017 1. Ne 301), mpu nipoBeicHUHM YUCOHBIX 3aHATHNA 00ECIICUNBACTCS PA3BUTHE Y
00yJaroImuxcs HaBBIKOB KOMAaHAHON pabOThl, MEKIMYHOCTHOW KOMMYHUKAIMH, MPHHATHUSL
pelIeHuid, JMAEPCKUX KadecTB, B TOM 4YHCIIE C YYETOM pPErHoHaJIbHBIX OCOOEHHOCTEN
poeCCHOHATLHOM IeATEIHOCTH BHITYCKHUKOB M TOTpeOHOCTEl paboTomarerneit.

Bribupast Ty WM MHYIO TEXHOJOTHIO pabOThl ¢ 00y4aroUIMMUCs, HEOOXOIMMO UMETh B
BUY, 4TO HauOomiblero 3¢dexra oT ee MpUMEHEHHSI MOXKHO JIOCTUYb, €CIIM YYUTHIBATh LEITH
o0Opa3oBaHMs, Ha peau3allii0 KOTOPHIX JTOJKHA OBITh HaIlpaBiieHa M30upaeMas TEeXHOJIOTHS,
coJiepKaHue, KOTOpOe MPEACTOUT MepeaaTh 00yJalouIMes ¢ €€ TOMOIIBIO, a TAK)KE YCIIOBHUS, B
KOTOPBIX OHA OYJIET UCIIOJIb30BAThCS.

B nameit paboTe MbI HCTIOIB3YEM CIIEAYIOIIEE.

1. TpamumuonHsle oOpa3oBaTenbHbIE TeXHONOTHH. Opranm3anus 00pa30BaTEIHLHOTO
mpolecca, MOpeanoyiaraeT NpSAMYI0 TPAHCIALMIO 3HAHUW OT MpernojaBaTelis K CTYACHTY
(IperMyIIECTBEHHO Ha OCHOBE OOBSICHUTEIHLHO-WILIIOCTPATHBHBIX METOIOB OOydYeHUs).
VYyeOHasi JesITeNbHOCTh CTYICHTAa HOCUT B TAaKMX YCIOBHSX, KaK MPaBUIIO, PEHPOAYKTUBHBIN
XapaxTep.

®opMbl y4eOHBIX 3aHITHA:

- uHopmanMOHHAs JIeKUMS — TIOCJEIOBaTElIbHOE H3JI0XKEHHEe Marepuaia B
JTUCIUILTMHAPHOM JIOTUKE, OCYIIECTBIIIEMOE MPEUMYIIECTBEHHO BEpOATbHBIMU CPEJICTBAMHU.

- IPAKTHUYECKOE 3aHITHE, OCBALIEHHOE OCBOEHUIO KOHKPETHBIX YMEHUN U HaBBIKOB I10
MIPEITI0KEHHOMY allTOPUTMY.

2. Texuomoruu mnpoekTHOro oOydeHus. OOpa3oBaTENBHBIN MpoOIECcC TOCTPOSH B
COOTBETCTBUM C AJITOPUTMOM IIOA3TAITHOTO PEIIeHHUs MPOOJIEeMHON 3aJaydl MM BBINOJHEHUS
yueOHoro 3aianud. [Ipoekt npenmnonaraer COBMECTHYIO y4eOHO-IT03HABATENbHYIO JESTENIbHOCTD
IPYIIIBl CTYJCHTOB, HAMIPABJICHHYIO Ha BBIPAOOTKY KOHLIEMIMH, YCTAaHOBJICHHUE LiesIel U 3a/ad,
(OpMYyJIMPOBKY OXHAA€MbIX pE3YJIbTaTOB, OIpPENEICHUE MNPUHLMUIOB M METOAUK pEelIeHUs
MIOCTaBJIEHHBIX 3ajJla4, IUIAHUPOBAaHHWE XoJia padOoThl, MOUCK JOCTYHHBIX W ONTHMAaJbHBIX
pecypcoB, MOATANHYIO pEaTu3alyio IJaHa paboThl, MPE3EHTALMI0 PEe3yNbTaTOB PadOTHI, MX
ocMbIcieHne U peduiekcuto. [IpuMensieTcs B OCHOBHOM ISl Tepexo/ia KOMIIETEHIIU Ha YPOBEHb
BJIaJICHUSI.

OCHOBHbBIE THIIBI IPUMEHSIEMbIX HAaMH B 00pa30BaTeIbHON 1€ TETbHOCTH POEKTOB!

WccnenoBatenbckuil MNpPOEKT — CTPyKTypa NpuOIMKeHa K ¢opMaTy HaydHOIO
UCCIIeIOBaHMsl  (JI0Ka3aTeIbCTBO AKTYaJbHOCTH TEMBbI, ONpEIeNeHHEe HAay4YHOW MpoOJIeMBl,
npenMera U OObEKTa HUCCIEOBaHMsS, IeJied M 3aJad, METOJI0OB, MCTOYHUKOB, BBIABM)KECHHE
TUNOTE3bl, 0000IIeHNEe Pe3ysbTaToOB, BBIBOJBI, 0003HAYEHHE HOBBIX Mpodiem). PesymbraTom
SBJIAETCS yuyeOHas KapTa 110 MOJAYIIO Hallel 00pa3oBaTeabHOW IPOrpaMMBI.

TBopueckuil NPOEKT, MNPEANONAraloUIMil B OTIMYME OT MPEAbIAYIIET0, KOHEYHBIN
MPOJAYKT B CIEAYIOUIMX BapUaHTaX — ra3era K UCTOPUYECKH 3HAUMMOMY «MaTEeMaTHUYECKOMY»
coObITHIO (Tpa3aHUK yucha «[Iu» u T.1.); «MaTeMaTu4eckas» OTKpPBITKA (CBOEro pojaa ydeOHas
KapTa, TOJIbKO HeOopMalIbHO, KpaCOYHO OPOPMIICHHAS; BUICOPOJHUK «1 Hayyy Bac pemars ... » U
T.IL

NndopmanoHHbli  MpOeKT — ydyeOHO-TO3HaBaTellbHAs JESATENIbHOCTh C  SIPKO
BBIPQ)XKEHHOW 3BPUCTUYECKON HAIIPABICHHOCTHIO (TTOMCK, OTOOP M CUCTeMaTH3alus HHpOpMaIuu
0 KakoM-TO 00BEKTe, 03HAKOMJIEHHE YYAaCTHHUKOB MPOEKTa ¢ 3TOW MH(pOpMaLMel, ee aHAINU3 U
0000111eHUE U, HAKOHEII, TPE3EHTALHSI [0 IPAKTUYECKOMY MTPUIIOKEHHUIO).



4. MHudbopMallnOHHO-KOMMYHUKAIIMOHHBIE 0Opa3oBaTeilbHble TeXHoMoruu. OpraHuzanus
00pa3oBaTEeNBHOrO IMpollecca C MPUMEHEHHEM CIIEHUAIN3UPOBAHHBIX MPOTPAMMHBIX Cpell U

TEXHUUYECKUX CpEeACTB paboTbl ¢ uHoOpManuei (MHPOPMAIMOHHYIO Cpely YHHBEpCUTETa
MOODLE).

6 YueOHO-MeTOoANYECKOE 00ecTieYeHre CAMOCTONATEIbHOI padoThI 00yl UXCSI
IIpencraBieno B npunoxeHuu 1.

7 OneHO4YHBbIE CPeCTBA /ISl MPOBEIEHU MPOMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B NPUIOKEHUH 2.

8 YueOHo-MeTou4ecKoe 1 MHGPOPMAIHOHHOE 00ecTedeHHe T CUUIIUHBI (MOTYJIs1)
a) OcHoBHas JIMTEpaTypa:

1. MlunayeB B. C. Bricmias maremaruka: ydeOnuk / B.C. IllumaueB. — Mocksa:
NH®PA-M, 2019. — 479 c. — (Beicuiee obpa3oBanue). — WWWw.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - Texkcr: AIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/990716. — Pexum jgocTtyma: s aBTOPH3.
10J1b30BaTEIEN.

2. Maremaruka: y4e6. mocooue / FO.M. [lanunos, JI.H. )Kyp6enko, I'.A. Hukonosa, H.B.
HukonoBa, C.H. HypueBa ; mon pen. JI.H. XypGenko, I'.A. HukxonoBoii. — Mock-Ba:

NHOPA-M, 2019.— 496 c.— (Beicuee oOpa3oBanme: bakamaBpuar). - ISBN
978-5-16-102130-9. - Texkcr: AJIEKTPOHHBIN. - URL.:
https://new.znanium.com/catalog/product/989799. — Pexum jgocrtyma: s aBTOPH3.
MOJIb30BATEIICH.

0) JonosHuTebHAA JIUTEPATYpa:

1. Teopus BepOSTHOCTEH M MAaTEeMaTHUYECKas CTATHCTHKA: YueOHoe nocobue / bu-prokosa
JLT., bo6puk I''M., Mareees B.U., - 2-¢ u3n. - Mocksa: HUI[ MH®PA-M, 2017. - 289 c.
(Boiciiee obpazoBanue: bakanaspuar) ISBN 978-5-16-011793-5. - Tekct: anekrponHslit. - URL:
https://new.znanium.com/catalog/product/370899.—  Pexxum  gocTyma: s aBTOPHS3.
10JIb-30BaTENEM.

2. Marematnka B mpuMmepax H 3amadax: y4de0. mocoome / O.M. [lertsapesa, JI.H.
XKypb6enxko, I'.A. Hukonona, H.B. Hukonosa, C.H. HypueBa. — Mocksa: UH®PA-M, 2019. —
372 c¢. — (Bwicmiee oOpaszoBanme: bakamaBpmar). - ISBN 978-5-16-102288-7. — Tekcr:
anek-TpoHHbIA. — URL: https://new.znanium.com/catalog/product/989802.— Pexum mocty-ma:
JUIsL aBTOPHU3. MOJIb30BATENEH.

3. Mauxo, I1.E. Beiciias MmaTemMaTHKa B yIpaKHEHUX U 3a1a4dax. (B 2-x yactsx) [Teker] /
I1. E. Jauko, A. I'. ITono, T. 5. KoxeBHukoBa. - M.: Bricmas mxoma, 1986-2009. ISBN:
978-5-488-02201-0. - 60nee 1000 mrT.

®duxrterronsiy, [.M. OCHOBBI MaTeMaTHYECKOTO aHamn3a: yueOHUK: B 2 dacTax / [.M.
@uxtenronsl. — 11-e uzn., crep. — Cankr-IlerepOypr: Jlans, [6. r.]. — Yacts 1 — 2019. —
444 c. — ISBN 978-5-8114-0190-1. — TekcT : 3eKTpOHHBIN // DIEKTPOHHO-OMOIHOTEYHAS
cucrema «Jlauby : [caiit]. — URL: https://e.lanbook.com/book/112051 . — Pexwum nocry-ma:
JUISL aBTOPHU3. MOJIB30BATENEH.

4. ®uxtenronbll, [.M. OCHOBBI MaTEMaTHYECKOTO aHAMKM3a: yueOHUK: B 2 yacTsax / [.M.
®uxrtenronsi. — 10-e m3a., crep. — Cankr-IletepOypr: Jlanb, [0. r.]. — Yacts 2 — 2019. —
464 c. — ISBN 978-5-8114-0191-8. — Tekct: 25eKTpOHHBIN // DNEKTpOHHO-OMOIMOTEYHAS
cucrema «Jlauw» : [caiir]. — URL: https://e.lanbook.com/book/115730 (mara obGpamieHus:
19.04.2024). — Pexxum ocTyma: sl aBTOPHU3. TOJIb30BaTEIICH.

5. [llumaues B. C. 3agaunuk mo BeiciIeii MaTematuke: yued. mocooue / B.C. [llumayes.
— 10-e u3x., crepeorun. — Mocksa: UHOPA-M, 2020. — 304 c. — (Bricmiee


http://www.dx.doi.org/10.12737/5394

obOpazoanme). - ISBN  978-5-16-101831-6. — Tekcr: osnekrponnsii. — URL:
https://new.znanium.com/catalog/product/1042456

B) MeToauyeck 1€ yKa3aHMsi:

1. Ab6pamoBa, 1.M. DneMeHThl BEKTOPHON anreOpbl U aHAIUTHYECKON T'€OMETPHH:
Mertonuueckue ykazanus i cTyneHToB I kypca Becex cnenuanbHoctein. — MI'TY, 2008. — 16 c.

2. Axmanosa, 3.C. Heonpenenennsiii uarerpan: Terpans-koncnekt — MI'TY, 2008. — 23
C.

3. Baxpymesa, U.A. Kpussie u nosepxnoctu 2 nopsaka. [lonspras cucrema Koop-AnHaT.
[Ipaktukym — Marautoropck: 'OY BIIO «MI'TY um. I'.1 1. HocoBay, 2009. — 19 c.

4. TopsueBa, H.A. Teopust (yHKIMII KOMIUIEKCHOTO IE€peMEHHOro: Meronndeckue
yKa3aHWsl U BapUAHThl MHIUMBUAYAIbHBIX 33aJaHUN JIJIs CTYAEHTOB BCEX CIELUAIbHOCTEH —
Maruuroropck: 'OV BIIO «MI'TY um. I''1. Hocoa», 2011. — 28 c.

5. I'pauesa, JI.A. OnpeneneHHbI HHTETPal: METOAUYECKHE YKa3aHUs Ul CTY/I€H-TOB —
Maruurtoropck: 'OV BIIO «MI'TY um. I''1. Hocoa», 2010 — 12 c.

6. I'pauesa, JI.A. DiieMeHTbI TMHEHHON anreOpbl, BEKTOPHOM ayireOpbl U aHATUTUYECKON
reomerpun: YdyeOHoe mocobue. - Marautoropek: 'OY BIIO «MI'TY um. I'.11. Hocosay, 2010 —
63 c.

7. I'yruna E.M. JlaGopaTopHblii npakTHKyM 1o cratuctuke ¢ npumeHenuem EXCEL:
Mertoa. ykas. [uis 1a00paTOpHBIX paboT [0 MaTeMaTU4ecKoi cratuctuke.- Maruutoropek: 'OY
BIIO «MI'TY um. I''1. Hocosay», 2009 — 40 c.

8. N3ocoB A.B. 'apmonnueckuii ananus: Meroandyeckue yka3aHus U BAPUAHTHI 3aJJaHUN
IUISL CAMOCTOSITENTHON pabOThI M KOHTpPOJIA 3HaHUH cTynaenToB. — MI'TY, 2009. — 24 c.

9. Makcumenko, U.A. CoObiTus U BeposTHOCTE. YacTh 2: MeTo. yka3. - MarHuToropck:
I'OY BIIO «MI'TY um. I''M. Hocosa», 2010. — 25 c.

10. Masuenko, E.II. IlpousBognas wu guddepenuuan ¢yHkuuu. IIpakTUKyM.-
Maruuto-ropck: 'OV BITO «MI'TY um. I'"'1. Hocosa», 2010. — 38 c.

11. Masiuenko E.Il. UccnenoBanue dyHkiuit u moctpoeHue rpadukos. [Ipaktukym. —
Maruurtoropck: 'OV BIIO «MI'TY um. I''1. Hocoa», 2011. — 20 c.

12. CaBymkuna H.®. Komb6unaropuka. CoObiTHe U BeposTHOCTb. Yacte [
KomOunaropuka. Anrebpa coObiTuii: MeTon. yka3zaHus N0 JUCHUIUIMHE «Marematukay ist
cTyneH-ToB I kypca Bcex cnenuansHocted. — MI'TY, 2007. — 17 c.

r) Ilporpammuoe odecnieyenue u UaTepHer-pecypest:

IIporpammHoe obecnieuenune

Haumenosanue 110 Ne noroBopa CpoOK JelcTBUA JIULICH3UN
7Zip cBOOOIHO pacmpocTtpansemoe [10 6eccpodHO
MathCAD v.15

Education J-1662-13 ot 22.11.2013 OeccpouHo
University Edition

STATISTICA B.6 |K-139-08 ot 22.12.2008 6eccpodHO

FAR Manager cB0OOIHO pacrpoctpansemoe 110 6eccpoyHo

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

| Hassanue Kypca | Ccpuika




DneKkTpoHHbIe pecypcehl oubnuoreku MI'TY um.
I'.'1. HocoBa

@enepanbHblii  00pa30BaTENIbHBIA  HOPTAN
OxoHomuka. Conuosnorus. MeHeDKMEHT

[TouckoBas cucrema Akanemust Google (Google

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

~ | http://ecsocman.hse.ru/

URL.: https://scholar.google.ru/

Scholar)

HaronanbHass WH(GOPMAIIMOHHO-aHATNTHYECKAST

cucreMma — Poccuiickuii  unmexc Hayunoro|URL: https:/elibrary.ru/project_risc.asp
uutupoBanus (PUHIL)

9 MaTepuajbHO-TeXHUYeCKOe o0ecreyeHne JUCHUTIMHBI (MOLYJI51)

MatepuanbHO-TEXHUUYECKOE 00eCTieueHNe JUCIUILIMHBI BKIIOYAECT:

MarepuanbHO-TEXHUUECKOE 00ecredeHrne JUCIUIUIMHBI BKITIOYAeT:

- YueOHbIe ayIUTOPUH ISl IPOBEIACHHS IPAKTHUSCKUX 3aHITUN, 3aHITHN JIEKIIMOHHOTO
TUIA, TPYNIOBBIX U UHIUBUIAYATbHBIX KOHCYJIbTALUN, TEKYIIETr0 KOHTPOJIS U IPOMEKYTOUHOM
arrecranuu. OcCHalleHUEe:MyJIbTUMENIHBIE CPEJCTBA XPAHCHHUS, MEepPeaadll M TPEICTABICHUS
unpopmanu. Komiekc wMeroauueckux — pa3paboTok  (pa3laTouyHOro MaTepuaga U
METOJMYCCKUX yKa3aHWW) U\WJIM KOMILUIEKC TeCTOBBIX 3aJaHUi JIUISl MOJATOTOBKH U MPOBEACHHS
MIPOMEKYTOUHBIX U PYOEKHBIX KOHTPOJIEH.

- Tlomemenuss s CcaMOCTOSATENbHOM  paboThl  oOywaromuxcsa. OcHalieHue:
nepcoHalbHbIe KOMIMbIOTEphl ¢ maketoM MS Office, BeixogoM B MHTepHET M ¢ JOCTyNOM B
AIIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTEIBHYIO CPEly YHUBEPCHTETA.

- IIporpammusie cpeactBa: MS Windows (Ne mur. Microsoft Imagine Premium
D-1227-18 ot 08.10.2018 mo 11.10.2021; D-757-17 ot 27.06.2017 1o 27.06.2018);

MS Office 2007 (Ne 135 ot 17.09.2007, Geccpouno);

ApxuBaTop /Z cBOOOHO pacipocTpaHsieMoe, 0ECCPOUHO);

MathCad (Ne muir. 43813518 D-1662-13 ot 22.11.2013).

- Ilomemenue s XpaHeHHUS U NPOPUIAKTUUECKOTO0 OOCTY>KHBaHHUS Yy4yeOHOTO
obopynoBanus. OcHaileHue: mKadpl 111 XpaHeHUsT y4eOHO-METOJUUYEeCKON JOKYMEHTAIIHH.


http://ecsocman.hse.ru/

IIpuioxenue 1

Ilpumepnsvle npakmuueckue 3a0anus:

«JInHeiiHass, BeKTOpHas aJjredpa M aHaauTH4yeckasi reomerpusi. IuddepenuuanbHoe
ucunciaenune OOII»

3aganue 1.
Pemmmre cucremy Tpemsi crmocobamu: a) MaTpu4dHBIM cnocobom; 0) mo dopmynam Kpamepa; B)
meroaoM ["aycca
X—2y—-32=3,
3X+y—-2z=09,
2X—3y+52 =4,
3aganue 2.
1) HaiiguTe yroy Mexay BEKTOpaMHu @ U b, eciii @ = (2;—1), b= (— 2, 2).
[ToctpoiiTe maHHBIE BEKTOPHI B cucTeMe koopauHat OXy, a TakKe BEKTOPBI, H300pa)karomiue:
2a+b,a-3b.
2) YKkaxuTe Ccpeld HIDKEIPUBEICHHBIX BEKTOPOB OPTOrOHAIBHBIC, KOJUIMHEApPHBIC, a TaKKe

KOMILJIAHAPHBIE: a= (— 3-1 4), b= (2;-2;1), C= (2; %; —%j d= (7,11, 8). Brrunciure

TIJIOMmaIb TIAPAIeNIorpaMMa, TOCTPOSHHOTO Ha BeKTOpax b u €.
3ananmue 3.
Hanicats ypasuenue npsmoii AB, ecmn A(~1; 2;3), B(—1 2,—-1). BeruuciuTh paccTosmue 0T TOUKH
A 3TOii NpsAMOii 110 TIIOCKOCTH, IpoXoIsieii yepes Touky B, nepnenmukyispro sektopy N(0;-3;9).
3ananmue 4.
[IpuBeUTE K KAHOHMYECKOMY BHJIY M TOCTPOiiTE KpUBYIO X° —4X +2y> —4y =0

3aganue 5.
Brrauciure npeacibl:
. 1+4x—x* . 3x-arcsin 2x . J2x-1-+5
a) im ———;0 hm-——————g—;B)th :
x>0 X + 3X° + 2X x>0 COS X —COS” X x—>3 x—3
3axanue 6.
2
y y d7y . Ay X = ctg2t,
Haigurte — n — s KLUM: a =e . 0 .
dx  dx® by ) ¥ ){y:Jn@mZO
3amanmue 7.
. . 2x—7 .
CocraBbTe YpaBHCHUEC KaCATCJIbHOHU K KPHUBOMU: y= XZ 4.B TOYKC x0= -1. HapI/ICYI/ITe

KaCaTCJIbHYIO U KPUBYIO.
3az[aﬂne 8. Boruucaure HCEOMPCACIICHHBIC NHTCTPAJIbI

1) J'(l+tg23x)dx; 2)'[ 3-5x dx; 3)Jarcsin5xdx; 4) j%dx.

NBX + X2

3az[a}me 9. Beruucaure OMPCACIICHHBIC MHTCI'PAJIbI

x-1

———dx.
3/2x -1

X
g2

2
X

1)

O @ | N

1 4.5
(1—sin 2x)*dx; 2) j dx; 3) j
[0} 1



3aganme 10. Haiimute mnomanu ¢uryp, orpaHu4eHHBIX JUHUAMU. B 3amaue (0) mpu MOCTpoeHUU

JIMHUM BOCIIOJIb3YHTECH TaONIMLIEN Ba)XHEHIINX KPUBBIX B MOJISIPHOM cucTEME KOOPANHAT:

a) Xy=6, x+y-7=0; 6) p’>=2c0s2p.
3aganue 11. Haligure ;uinHy 1yru KpUBOu x=2V2cost, 0<t< 2 i
y=2/2sint, 3

3aganue 12. BorurcnuTh HECOOCTBEHHBII UHTErPal UM YCTAHOBUTH €0 PACX0IUMOCTb:

1)Tx3ex4dx; g)j dx

0 23(4-x)°

(((I)yHKIII/II/I HECKOJBbKHUX IIEPEMECHHBIX>»

1. Haittm m moctponTs 06macTh ompenenenus ¢yHkuun Z =In(4— x> —y?) —arcsin(2—y).

2. Haiinute 9acTHBIC NMPOM3BOJHBIC TMEPBOTO MOPSAIAKA (DYHKIIHH:

z:3xy3—sin(x2+y)+x+y.

3. HaitauTte TpagieHT CKalIapHOTO mois U = X* + Y2 — z° u ero moaynb B Touke M (1,-1,2) .

4, JIna oyaxmun zZ =In(2x* +3y?) B Touke A(l, 1) HaiiTH NpOM3BOAHYIO B HANPABICHUN
BEKTOpa I =3i+ 2].

5. Hammcath ypaBHEHHE KacaTeNbHOH IUIOCKOCTH M HOPMAH K TOBEPXHOCTH Z=+9—-X*—Yy®> B

Touke M(L 2; 2).

«Teopusi BeposiTHOCTEI»

[E=N

. B ypue 12 mapoB. Cpenu stux mapoB 3 Oenbix u 9 yepHbix. KakoBa BEpOATHOCTH TOTO, UYTO
HayJauyy BBIHYTBIN [Iap oKaxeTcs OenbiM?

2. B paguocrynuu tpu Mukpodona. s Kaxka0ro U3 nepBbeIX IBYX MUKPO(POHOB BEPOSTHOCTH TOTO,
YTO OH BKJIIOYEH B JIaHHBIM MOMEHT, paBHa 0,45, a mis Tperbero — 0,9. HaiiTu BEpOSITHOCTB TOTO,
YTO B JJAaHHBI MOMEHT BKIIFOUEHBI 2 MUKpPO(hOHA.

3. B mponaxe umerotcs Oenble 1 KOPUUHEBHIE Sillla B COOTHOIIEHUH 2:3, Mpu4eM npous3BoacTBo 60%
6enbix 1 71% KOpPUYHEBBIX SUI] IATUPYETCS THEM, IPEIIIECTBYIOIINM JIHIO MIPOJAXKH, a OCTaJIbHbIC
gifla gatupyrorcs 6osnee panHuMu uuciaamu. [lokynarens 3akas3piBaeT siiila, JaTUPyEMbIC THEM,
MPEIIIECTBYIOLIUM JHIO MPOJIAXKH, HE3aBUCUMO OT X IBeTa. KakoBa BepOSITHOCTh TOTO, YTO €My
MPOJAAYT pEHIeTKy OeNbIX SuIl?

4. TenedoHHas ceTh yupexaeHus oocmyxkupaer 200 aboHeHTOB. BeposITHOCTh TOTO, YTO B TE€UYECHUE

MHHYTBI BHYTPU 3TOU CETH KTO-TO KOMY-TO MO3BOHMT, paBHa 0,7. KakoBa BepOsITHOCTb TOTO, UTO B

TeYeHHe MHUHYTHI OyJeT 5 3BoHKOB? KakoBa BEpOSITHOCTh TOTO, YTO B TE€UEHHWE MUHYTHI Oy/eT He

6onee 5 380HKOB? HaiiTu HauBeposTHeMIIIee YUCIIO 3BOHKOB B TEUEHUE MUHYTHI.

5. 3aman psa pacnpeaeneHus ciaydaiiHoil BenmuuHbl X. HaiiTu Mmarematnueckoe OXHJaHHE,
JMCIIEPCUIO U Cpe/iHee KBaipaTudyeckoe oTkIoHeHue. IlocTpouts GyHKIMIO pacnpeaeneHus.
X 4 6 10 12
P 0.3 0.2 0.2 0.3
6. [lnsa HenmpepbIBHOW ciydailHOW BEIMUYMHBI 33aJaHa (YHKLHS pacrpeesieHus F(X). Tpebyercs

HalTH IJIOTHOCTH pacrnpeaciacHus f(X), MAaTeMaTU4YCCKOC OXUIAAaHUEC, AOUCIICPCUI0, CPCAHECC
KBaApaTU4YCCKOC OTKIIOHCHHUC. Brruncauts BEPOATHOCTH TOI'0, 4YTO OTKJIIOHCHUC CHy‘I&ﬁHOfI



BEJIMYMHBl OT €€ MaTeMaTH4yecKOoro OXHJIaHus Oyaer He Oojee CpeiHEero KBaJIpaTHYECKOIO
otksonenus. [loctpouts rpaduk GyHKIUA.

0 ,  x<0
F(x) = %-(1—c052x) : OSXS%
1 ) T
X >
2

7. 3akoH pacmpelneseHus CHCTEMbl TUCKPETHBIX CIYYaliHbIX BEJIMYUH (X ,Y) 3azan Tabnunei. Haitu
K09(GQUIHEHT KOPPENSALMH I, U BEPOATHOCTH MOMAJAHUS CITy4aliHON BEIMYMHBI (X ,Y) B 00J1aCTh
D.

0 2 4 6
0 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}

8. CayuvaitHOe OTKJIOHEHHWE pa3Mepa JIeTalld OT HOMUHAJIA paclpeIesieHO TI0 HOPMATLHOMY 3aKOHY C
mapaMeTpamMu a u o. CTaH)IapTHBIMI/I ABJIIFOTCA TC ACTAIU, MJIA KOTOPBIX OTKJIOHCHHUA OT
HOMHMHAJIa JIe)KaT B MHTEPBAJe (a -o, a+ oc). 3anummTe GopMyIly MIIOTHOCTH PaclpesielieHus U
MOCTPOTe TpaduK MIOTHOCTH PACTIPEICICHHUS.

CKoJpKO HE0OXOIUMO M3TOTOBHUTH JI€Talel, YTOOBI C BEPOSTHOCTHIO HE MEHEe B Cpelu HUX

ObL1a XOTs OBl OJTHA CTaHAapTHas?
a=02, =01, a=01 p=0,99 .

9. Cnyuyaiinele BenmmauHBl X ¥ Y HE3aBHCHMBI:
c, xel0;4] 1 02
fl(x)z{ 0:4] e 2 .

0, xe;4] "V = 5r

M(2X +5Y +1) M(X —3Y?) D(2X -3Y +4) D(XY),

Haitaure 3aKoHbI pacnipeesieHus CIydailHbIX BEJITUMYUMH Z,=5X-30 ; Z, =5Y =30
10.Cpennee 3HaueHue umHBI Aetanmu paBHo 50 cMm, a mucnepcus paBHa 0,1. ITlomb3ysich
HepaBeHCTBOM YeObllieBa, OLIEHUTE BEPOSITHOCTh TOTO, YTO MPUTOTOBICHHAS JETallb OKAXKETCs IO
cBoeli 1uuHe He MeHee 49,5 u He 6oiee 50,5 cMm.

Haitiqure

11. 3akon pacupeaciiCHud CHUCTCMblI ITUCKPCTHBIX CﬂyqaﬁHLIX BCIINYHUH (X’Y)38.I[8.H Ta6J'II/II_ICI7L
Haiigure a) 3aKOHbI pacHpCacICHUSA COCTABJIAIOIINUX, 6) X MAaTCMAaTHU4YCCKUC OXHIaHHUA H

rx'y, I') BEPOSTHOCTh
D={-o<x<ow, -1<y<3}

JMCTIEPCUU, B) KOPPEIALMOHHBIA MOMEHT U KOI(D(GUIMEHT KOPPEISALHH

IIornagaHusa CJIy‘IaI;'IHOI;'I BCINYHHBI (X ’Y) B 00J1aCTh D

1 1
4 v

4

v
- (
) n2 no ne na
0 (
n2 1 1 na
2 (
nc no D) D)

X,Y)

13. 3agana mMIOTHOCTH pacmpenenecHus f(X, y) CUCTEMBl JBYX CIYYailHBIX BEIMYUH ( .
Haiigure a) ko dunueHt A , 0) M (X) u M (Y) D(X) u D(Y), B) KOPPEJSILIMOHHBIA MOMEHT U

r
KoapuureHT Koppenauuun ¥ .



f(x,y)={A(2X+ y), 6 061.D,

0, ene o6.D. D={0<x<2, 0<y<2}
14. UssectHo, uto Y =oX-30 M(X):4, D(x)zg.HaﬁnHTe M(Y), D(Y), KXV, B
c, xelo;4],
L9=1 [0; 4]
15. U3BecTHB 3aKOHBI paclpejielieHus CcOydaiiHbix BenmumH X, Y » XE[ %)
1 _(y-2)*
f - 2
=5 o Do =08 e M(Y2—2XY +5X —2) D(X -3V +4)

«MarTemaTu4yeckasi CTAaTHCTHKA»
1. Haiitu BeIOOpOUHOE ypaBHEHHE NPAMOI TMHUU perpeccur Y Ha X , UCNOJb3YS JaHHbIE MATH
HabmoaeHui. [TocTpouTh TOUKU M BBIOOPOUYHYIO JTUHUIO PETPECCUH.

X 2,3 3,5 3,9 4,9 6,4

y 2,2 4,3 6,1 6,7 7,5

2.. Ilo xoppensIMoHHOH Ta0NHIle MOCTPOUTH IMITMPUYECKHE TUHIH perpeccuu Y mo X, X mo Y
u o0e BBIOOpOUYHBIE MpsIMblE JIMHEHHOW perpeccud. Bprumciauth Kod(hQGUIUEHT KOppesiuuu u
KOPPEJIILIUOHHOE OTHOILICHHUE.

1 2 3 4
X
- 3 2 6 4
2
0 3 1 1 9
0 0
2 5 8 2 2
0 0

3.. Bpruucnure BbIOOPOYHBIE MHOKECTBEHHBIE M YacTHbIE KOI(PPHUIIMEHTH KOPPESALUHU IO

HaiiIeHHbIM napHeM ko3b¢uuuentam I, = 0,71, 13 =0,28 1,3 =051,

4 [[J'Iﬂ HU3YUYCHHUSA KOJIMYCCTBCHHOTI'O ITPU3HAKA X u3 reHepanLHoﬁ COBOKYITHOCTH H3BJICYCHA
BLI60pKa Xl 10 Xn obnrema N , IMCroIIast [aHHOC CTaTUCTUYCCKOC paCIIpCaACIICHUC.

1). [TocTpoliTe MOJUTOH YacTOT.
2). [locTpoiite sMOuprUYecKyr0 PYHKIUIO paclpe/IeIeHHUs.
3). [loctpoiitTe THCTOTrpaMMy OTHOCUTENIBHBIX YaCTOT.

4). Haiinute BBIOOPOYHOE CpelHee X , BBIOOpPOUHYH aucriepcuto D, , BbIOOpOYHOE cpenHee

B
KBa,[[paTI/ILIeCKOC OTKJIOHCHHEC Ge’ I/ICHpaBJ'IeHHYIO I[I/ICHepCI/IIO 52 u I/ICHpaBHeHH()e CpeﬂHee

KBaJIpaTUYECKOE OTKJIOHECHHE S .

5) HpI/I JaHHOM YpPOBHE 3HAYUMOCTH O IIPOBEPLTE IO KPUTCPHUIO HI/IpCOHa TAIoTE3y O
HOPMAaJIbHOM pPaCIpCACICHUN reHepam,Hoﬁ COBOKYITHOCTH.

6) B CJIydya€ NPHUHATHUA THUIIOTC3bl O HOPMAJIBHOM PACHpCACIICHUN HaluTe JOBCPUTCIIbHBIC
HUHTCpPBAJIbl IJId MAaTCMATUYCCKOI'0 OKHUIAAHUA a WU CPCAHCTO KBAAPATHUUYCCKOI'O OTKIIOHCHUA G IIpU
JAaHHOM YPOBHE HAJIC)KHOCTH Y = l-o.

X; 9 13 17 21 25 29 33 37




n. 5 10 19 23 25 19 12 7

a=0,01

5. Ilo BeIOOpKE OOBbema n=35 HaitmeH cpemnuil Bec X =190 © w3menwii, U3TOTOBICHHBIX HA
MIEPBOM CTaHKE; M0 BbIOOpKe oObeMa M =40 waiaeH cpeanuii Bec Y =180 r u3menuii, M3roTOBICHHBIX
Ha BTOpoM cTanke. ['enepanmbhbie mucnepcun msectns:: D(X)=702" , D(Y)=802" . Tpebyercsa npu
ypoBHe 3Haunmoctd =001 npoBepuTh HyleByro rumoresy H, :M(X):M(Y) IIPU KOHKYpPHUPYIOLIEH
TUI0TE3€
a) H, :M(X)=M(Y),
6) H, :M(X)>M(Y).

6. I3 HopMalbHOI1 reHepalbHON COBOKYITHOCTH M3BJIedeHa BEIOopka oobema N=15:
143, 121, 135, 132, 120, 116, 115, 143, 115, 120, 138, 133, 148, 133, 134.
Tpebyercs mnpu  ypoBHe 3HaunmMocth o« =0,05 1[poBepUTH  HYNIEBYHO  THIIOTE3Y

H,:0° =0, =55, upussB B KauecTBe KOHKypupyrowmeil rumoress:: a) H, :o” #55,
6) H, :0° >55 wm H, : 6° <55 B 3aBHCHMOCTH OT NOJYYCHHOTO 3HAYCHUS O .

7. Haiimute BpIOOpOUYHBIE KOX(PQUIMEHTH paHroBoi koppemsuuu Crnupmena u Kenpamna mo
JIAaHHBIM paHra 00beKTOB BEIOOpKH 06bema N =10

Xj 1 2 3 4 5 6 7 8 9 10

Yi 7 6 5 4 1 2 3 10 8 9.

[IpoBepbTe rUMOTE3BI O 3HAYMMOCTH BBIOOPOUYHBIX KOI(D(UIIMEHTOB PaHTOBON KOPPEIALIUU
Crnupmena u Kennanna, npeaBapureiabHO ONMKMCAB CXEMY M MPABUIIO TPOBEPKU THIIOTE3bI.
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OIIK-2: CnocobeHn ocymecTBisTh cOOp, 0OpabOTKy M CTaTUCTUYECKUM aHaIM3 JaHHBIX, HEOOXOJMMBIX ISl PEIIEHUS TMOCTaBJICHHBIX
OKOHOMMWYECCKUX 3a1a4

OIlK-2.1

[IpounsBoaut
TOMCK U cOOp
TAHHBIX JUTS
(dhopmHpoBaHUs
0a3bl
CTaTUCTHYECKOTO
UCCIIEI0BAHUS

3HaeT BO3MOXHOCTHU MPHUKIAJHBIX CEPBUCOB U MAKETOB JJII MaTEMaTHUECKOT0 MOIETUPOBAHUS U PEIICHUs
3a/1a4 MPUKJIAJHOTO XapaKkTepa Cpe/ICTBaMu (METOAaMH) MaTeEMaTUUECKON CTaTUCTHKU.

JInst nocTrKeHns MHIUKATopa:

-3Hae€T OCHOBHBIE OIpEAETICHUS M TOHATHS MaTeMaTUYeCKOro aHajiu3a, BEKTOPHON anredpbl H
AQHAJIUTUYECKON Fr€OMETPHUH, TEOPUU BEPOSATHOCTENW U MAaTEMAaTUUYECKOM CTaTUCTUKH, UCTIOJIb3yeMble JUIsl 0TOOpa U
00pabOTKM AAHHBIX B COOTBETCTBUU C MOCTABJICHHON NMPUKIIAJAHON 3a1a4eil;

- BOCIIPOM3BOJIUT OCHOBHBIE MAaTEMaTHYECKUE MOJEIHU: PACIIO3HAET CTATUCTHUUYECKHE OOBEKThI; TOHMMAET
CBSI3b MEX]y Pa3JIMYHBIMU CTATUCTUYECKUMH OOBEKTAMHU, TIO3BOJISIOIIMMH CMOJIEIMPOBATh U PELIMTH 3a7auy.

Ouenounvle cpeocmea 0ocmudiceHue UHOUKaAmopa.
- UnguBuayaneueie qoMamnue 3aganus (M13) no paznenam xkypca (mpuMepHble BapuaHThl MPEACTaBICHBI
B [Ipunoxenun 1).

Bompocksl k 3auery:

1. UYwucnosas nociaen0BaTENbHOCTD U €€ npeest. CBONCTBA CXOAAINXCS MTOCIE0BATEIBHOCTEH.

2. ®ynxkuus oaHoit nepemeHHou. [lpenen GyHKIMN B TOUKE 1 OECKOHEYHOCTH.

3. HenpepsiBHOCTB QyHKIIMM B Touke. CBoMcTBa QYHKIMI, HENpPEpbIBHBIX B TOUKe. TOUKH pa3pbiBa
GyHKIMN 1 UX K1accu(uKaius.

4. llpounsBogHas. MexaHMUYECKUI, TEOMETPUUECKUI U SKOHOMHUYECKUIN CMBICI IPOU3BOAHON. CBs3b
HENPEePLIBHOCTH U U PEepeHIUPYyeMOCTH (QYHKIUH.

5. uddepenunan GpyHkuuu, ero cBoicTBa U NpUMEHEHHE B MPUOIMKEHHBIX BHIYUCICHUSX.

6. IlpaBumno Jlonurans u ero nmpuMeHEHHWE I BBIYUCICHUS MPEIEIIOB.

7. MoHOTOHHOCTh QyHKIIMU. JlOCTaTOUHOE YCIIOBUE BO3pACTaHUS M YOBIBAHUS (PYHKIIUN. DKCTPEMYM
¢ynkuuu. Heobxoaumoe 1 JOCTaTOYHOE YCIOBUS CYIIECTBOBAHUS TOUYEK SKCTPEMyMa.

8. IlepBooOpasHas. HeonpeneneHHbIi HHTErpall M €ro CBOWCTBA.
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N o g~

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

9. Meroapl UHTETpUPOBaHUS (METO/ 3aMEHbI IEPEMEHHOM, METO UHTEIPUPOBAHUS 10 YACTSIM).
10. OmnpeneneHHbId HHTETpaJl U €ro CBOWCTBA.

11. ®opmyna Hetorona — Jleiibuuna.

12. HecoOcTBeHHBIE MHTETPANIBI IEPBOTO POJA U UX CBOMCTBA.

13. OyHKIUHU HECKOJIKUX MEPEMEHHBIX — MOHATHE, AUPPEpEHIUPOBAHUE, IKCTPEMYM.

Bomnpocsl k 3x3aMmeny:

DNeMeHThl KOMOWHATOPUKH: TIEPECTAHOBKH, Pa3MEIICHUs, COUCTAHHUS.

OcHOBHBIE TIOHATHSI TEOPUU BEPOSITHOCTEH: UCTIBITAHNE, COOBITHE, BEPOSITHOCTD COOBITHS.

JeiictBus Haxx cOOBITUAMU. Anrebpa cOOBITHI.

TeopeMsl CHOXKEHNS U YMHOKEHHSI BEPOSITHOCTEN.

BeposTHoCTb TOsiBIIEHUST XOTsI ObI OJTHOTO COOBITHSI.

®dopmyra mojHO#M BepoaTHOCTH U opmyna baiieca.

Cxema bepnymnu, dopmyrna bepHymin, HauBepOsSTHEWIIIEE YWCIO TOSBICHUH COOBITHS A B cxeme
bepnynnu.

[Ipubmmxennsie popmyssl B cxeme beprysmu.

JluckpeTHas ciyvaiiHas BeTMYMHA U cIOCcOO0b! e€ 3a1anus. OyHKIMS pacpeaesIeHuUs.
MaremMarrnueckoe 0XKUAAHNE TUCKPETHOM CIIy4ailHOM BEJIMYMHBI U €r0 CBOMCTBA.

Jucnepcust TUCKPETHOM CiiydallHOM BEIMYUHBI U €€ cBoMcTBa. CpeiHee KBaApaTUYeCKOe OTKIOHEHHUE.
HenpepsiBHas cinyvaiiHas BenuunHa. CBolicTBa GyHKIIMU pacipeIecHusl.

[1n10THOCTH BEPOATHOCTH HEMPEPHIBHOM CIIy4aiiHOM BEIMYMHBI U €€ CBOMCTBA.

YucrioBble XapaKTEpUCTUKHU HENPEPBIBHBIX CIyYalHbIX BEJIMYKH.

PaBHOMEpHBII 1 TOKA3aTeNIbHBIN 3aKOHBI PACIPEIEICHUS] HEPEPBIBHBIX CIyYalHbIX BEJIMYMH.
HopmainbHbIl 3aKOH pacrpeiesieHus U €T0 CBOMCTBA

[Tonsitue o 3akoHe 60b1INX Ynces. Teopema bepnymnu.

3amaun MaTeMaTH4YeCKON CTaTUCTUKH. | eHepanbHas COBOKYITHOCTh M BHIOOPKA.

Craructuueckoe pacnpeaenenue. [lonuron u rucrorpamMmma.

DOMnupudeckast QyHKIUS pacrpeaeneHus.

ToueuHble OLIEHKH HEU3BECTHBIX MapaMeTpoB pacmpeaeneHus. TpeOdoBaHus, TPeabIBIsSEMble K TOUCYHBIM
OIIEHKAM.
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22. MeTtoa MakcuMyMma MpaBao0Noa00us sl IOTy4EHUsI TOUYSCHUHBIX OLICHOK.
23. BpiOopouHas cpenHss U AUCTIEPCHSL.
24. VHTepBanbHbIC OLIEHKU MTAPAMETPOB PACIIPEICIICHHUS.
25. JloBepuTeNbHBI HHTEPBAN I MATEMAaTUYECKOTO OXHUAAHWUS HOPMAJIbHO pPACHpEeAeICHHON CiIly4yalHOU
BEJINYMHBI.
26. JloBepUTENbHBIM MHTEpBAJ JUIsl CPEIHEro KBAJIpPaTUYECKOTO OTKIOHEHHS HOpPMalbHO pacIpe/lelIeHHON
CIIy4ailHOU BEJIMYHHBI.
27. O1ieHKa BEpOATHOCTH OMHOMHUAIBHOTO PaCIpe/ieIeHNs 110 OTHOCUTEIbHON YacToTe.
28. CraTtHcTUYECKHE IPOBEPKU CTATUCTUYECKUX runoTe3. OmudKku nepBoro U BTOpPOro poja.
29. TloHsATHE O KPUTEPUSIX TPOBEPKHU CTATUCTUICCKUX TUTIOTE3. KpuTepnu 3HaYUNMOCTH ¥ KPUTEPHUH COTJIACHS.
30. Kpurnueckas o61actb, ypoBEHb 3HAYMMOCTH, MOIIIHOCTh KPUTEPHSI.
31. CpaBHEHHE JBYX IUCHEPCUN HOPMAJIBHBIX T€HEPATbHBIX COBOKYITHOCTE.
32. CpaBHEHHE WCMPABICHHONW BBIOOPOYHOW AHWCTIEPCHH C THUIOTETHYECKOW HOPMAJIbHOW JucCTepcueit
reHepaJIbHOU COBOKYITHOCTH.
33. CpaBHEHHE JBYX CPEIHUX M'€HEPATbHBIX COBOKYITHOCTEM.
34. CpaBHEHHE BRIOOPOYHOM CpeHEH ¢ TUMOTETHYECKONH HOPMAJIbHOM CpeIHeH reHepaIbHOW COBOKYITHOCTH.
35. CpaBHeHHe HaOIIOAaeMONW OTHOCHUTEIBHOM YacTOThl C TUIOTETUYECKON BEPOSTHOCTHIO TOSBICHUS
COOBITHSL.
36. Kpurepuii cornacus [Iupcona 1151 npoBepKH rUIIOTE3bl O HOPMAIbHOM PACIIPEACICHUN.
37. @yHKUMOHAIbHAS 3aBUCUMOCTB U perpeccust. KpuBeie perpeccum.
38. Bb100pouHBIi KOA(DPHUITUEHT KOPPETAIIUH.
39. KoppensaunoHHasi 3aBUCUMOCTb, BELIOOPOYHBIE MPSMBIE PETPECCHH.
40. OmnpezeneHne MapaMeTpoB JIMHEHHOM perpeccu METOI0M HAaUMEHBIITUX KBAJPATOB.
14.

IIpumepnsvie npakmuueckue 3a0anus 014 3a4ema.
1. Beruncnute npenensl:

p— 4 . i
1+4x-x &) Iim 3x-arcsin 2x . 5) lim «/2x—1—\@_

2) l"_p 2 4’ 3
» X +3X" +2X X0 COS X — COS™ X >3 x_3
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X =ctg2t,

2 Hai d_y .. _ 4x—x?
. Hatinure I71s GyHKIMN: a) V= e . 0)
dx y = In(sin 2t).

3. HaiiTi npousBoiHbIE CIEAYIOMNX (HYHKIHHA.

n . 1
: y=smx+;

2. y=(x+tgx)°
. X X

3. y—@-ﬂ)2+Jﬁ+l
4. y=(x+4)"
5 X—y-e'y+2=0

Haiitu nponssoansie Broporo nopsixa () ! )
6 =)o

X=t>-1,

y=1+1t%

4. BeIuncIuTh: a) 3 —\/§+i , 0) (1— i)28.

5. HaiiT HeonpeienEéHHbIN UHTETpat: a)jsin 3x-cos5xdx, 0) J' 1-cosx dx. B I(2X+5)-exdx.
(x —sin x)?
By

'! \/x2+5-

1
7. BoIaucIuTh OnpeneeHHbIN HHTEeTpal j4x .arcsin xdx-

6. BerauciuTh onpeieneHHbI HHTerpat

0

. . 2
8. Haiitu mwiowans (Gurypbl, OrpaHAYeHHON JuHUsSMH: X =4, y"=4x
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2 3
9. Uccnenosats Ha sketpemyM dyrkmumo Z = X~ — 2XY + 4y
Ilpumepnsvie npuxnaousle 3a0auu u 3a0anus

1
. 3 2
3agaua 1. 3aBHCHMOCTD TTyTH OT BPEMEHH TIpH MPAMOJHHEHHOM JBUKEHHH TOUKH 3anaercs ypaBHenueM S = —1° +2t° —3, rme S

— 1yTh B M, a [ — Bpems Bc. BelumciuTe ee CKopocTh U YCKOpeHHe B MOMeHT Bpemenn t = 4C.
3amaua 2. 3aBHCMMOCTh 00bEMa BBIMyCKa MPOAYKIMH V OT KanmuTajbHbIX 3atpar K onpenensercs ¢pynkuueit V=VoIn(4+K?). Haiitu
UHTEepBaJl U3MeHeHus K, Ha KOTOpOM yBenn4eHue KauTallbHbBIX 3aTpaT Hed(PEeKTHBHO.

2 Kypc¢ (mpuMepHbIe 3aIaHUs JUTSI TIOJITOTOBKH K AK3aMEHY)
N3yuuth (y3HaTh) BO3MOXXHOCTH CEPBHCOB, MHU(PPOBBHIX HMHCTPYMEHTOB ISl BU3YaIHM3allUH, aHAIW3a
MPUKIAJAHBIX 3a/1a4, PEIIaeMbIX CPEACTBAMU MATEMATUYECKON CTATUCTUKU:
3aodaua 1. I1o Bei6OpKe 00beMoM N=100
1) IlocTpouTs MHTEPBAIBHBIN BapUAIIMOHHBIHN PSAI.
2) IloctpouTs rpadMKU: MOJUTOH YaCTOT; TUCTOTPAMMY OTHOCHUTEIBHBIX YaCTOT (rpadpuecKyro OIeHKY IIOTHOCTH
pacnpeziesieHns); HMOJIUTOH HAKOILIEHHBIX OTHOCUTEIBHBIX YaCTOT (AMIIMPUYECKYIO0 (DYHKITUIO PACIIPEEIEHNS).
3) OupenenuTts BBIOOPOYHBIE XaPAKTEPUCTUKU PACIIPE/IETIEHUS
- BBIOOPOYHOE CpesiHee
- BBIOOPOYHYIO JUCIIEPCHIO
- BBIOOPOYHOE CpeTHEE KBaZ[PATHUECKOE OTKJIOHEHHE
- BBIOOPOYHBIN KO3GhPUIMEHT aCHMMETPUH
- BBIOOPOYHBIH KCIIECC
- BBIOOPOYHBIE MOJTY ¥ MEIVIAHY
- kK03(pDUITHEHT BapuaIu
4) Vcxo/is 13 MOJIydeHHBIX B X07le pab0ThI JaHHBIX, 0XapaKTEPU30BaTh PACIIPEeIEHHE HCCIIeyEMOTO IPU3HAKA.
OTBeTUTH HA BOIIPOC: KAKOB CMBICJI MTOJIYYEHHBIX XaPAKTEPUCTUK? (B CHOCKE AYEHKH C HOMEPOM BapHaHTA --- B
MEPBOM CTPOKE --- YKA3aHO, KaKas XapaKEPUCTHUKA U3MEPEHA).
3aoaua 2. Tlo maHHBIM 33241 1 BHIIIOJIHUTD CAEAYIONUE 3a0aHNA:
1) IIpoBepuTh rUMOTE3Y O HOPMAJIBLHOM pACIIPENeIEHUH CIyIaiHON BeJTMUUHBI X C IIOMOIIBIO KpuTepws ITupcona
(xu-xBajzpar) Ha 5% -HOM YPOBHE 3HAYMMOCTH;
2) IIoCTpOUTH TEOPETUUECKYIO KPUBYIO HOPMAaJIBHOTO PacCIpeie/ieH!sA THCTOrpaMMe BhIOOPOYHBIX (SMITMPHUYECKIX)
YacToT.
3) 3amucats GopMyIIy IUIOTHOCTH pacIipe/iesieHus JaHHbIX.




Crpykrypusbiil | Ilinanupyemsie
JJIEMEHT pe3ynbTaThl OneHouHbIE CpeCcTBA
KOMIIETEHIIUU o0yueHus
Pe3ynbrar (CKpUHIIOTHI WIIH ...7) MPEACTaBUTh Kak OTBET Ha 3amanue B Moodle, uiu B Google moxymenre, win
Ha ocke Miro.

OIIK-2.2: OO6pabatbiBaeT U 1. Marpuusl. JleicTBus HaJ MaTpUIIAMU U UX CBOMCTBA.
AHAJIM3HUPYET 2. OmnpenenuTeny U UX CBOMCTBA.
CTaTUCTUYECKYIO 3. OOparHast MmaTpuIla U €€ CBOWCTBA.
nHpOpMaNIUIO € 4. PaHr MaTpuiibl.
HCII0JIb30BAHUEM 5. Cuctembl JMHEWHBIX aNredpandeckux ypaBHeHUH. MarpuuHas 3anuch. MeTos! pemeHus: GopMyIibl
METOJIOB Kpamepa, maTpuunslii crioco6, meron ["aycca.
SKOHOMHUYECKOTO 6. Hccnenoanue CJIAY Ha coBmecTHOCTh. Teopema Kponekepa — Kanennu.
aHamu3a, 7. Juddepennuansubie ypaBHEHU epBoro nopsaka. OcHoBHbIe onpenenenus. Teopema Komu. 3amagya
CTaTUCTUKH u Kommn.
CHeluaIbHbIX 8. DyHKUMU HECKOJbKUX NepeMeHHbIX. OCHOBHBIE onpeneneHus. JInauu ypoBHs QYHKIIMH IBYX
MIPOTPaMMHBIX IIEPEMEHHBIX.
CPEICTB, 9. YacTHble NpOU3BOAHbIE (PYHKIIUN HECKOJIBKUX MepeMeHHoM [Ipon3BoaHas 110 HAPaBICHUIO.
MoJay4yaer 10. DkcTpeMyM GYHKIHH JIBYX IepeMeHHbIX. Heo0xoammoe u JocTaTOYHOE YCIIOBHUS CYLIECTBOBAHUS TOUEK
000CHOBaHHbIE 3KCTpEMyMa.
BBIBOJIbI u 11. YCIOBHBIN 3KCTPEMYM.
npeaiaraet 12. AnreGpanyeckasi (hopMa KOMILJIEKCHBIX YHCEN U JCHCTBUS HAJl HUMH.
BO3MO>KHbIE 13. Tpuronomerpuueckas (popma KOMIJIEKCHBIX YHACET U JCHCTBHS HAJl HUMHU.
BApUAHTHI
pelLIcHuA IIpumepnvie npakmuueckue 3a0anus u 3a0auu
[OCTABICHHOM’ 3aganue 1. CocTaBbTE AITOPUTM PEIICHHUS . . ... 3aIaUH.
SKOHOMHYECKOH 3ananue 2. Berurcnure npubImKeHHO Y = 5\/F npu X = 1,03.
3a1auu

3agaua 3. Berancimure npezien no npasury Jomurans lim

arcsin (2x — 4)
X—2 X2 _4 '

3aganue 4. Chopmynupyiite HeOOXOIMMOE YCIOBHE SKCTpeMyMa (QYHKITMH OIHOW TIepEMEHHOM.
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12

x? -4

3agaua 6. KakoB reoMeTpr4ecKHid CMBICI ONPE/EIEHHOr0 HHTErpalla OT JaHHOH (DYHKIIMM B JaHHOM MHTEpBAJe B IEKAPTOBOH CHCTEME
KoopAuHAT?
3aganue 7. Haiitu HauGosbiee 1 HauMeHblee 3Hauenne Gyakimuy = f(x)Ha orpeske [a; b]:

3anayva S. VccnenoBats GyHKIUHIO M IOCTPOUTH €€ rpaduk: y = 2 4+

Ly = x+2[1;10]
2y =21[-2;0].

2+x2

3.y =x%2-v3—x[1;3]

Ilpumepnvie npakmuyueckue 3a0anus u 3a0auu

3apaua 1.I1lycts Temn unduanmu cocrasnser 1% B aeHb. Ha CKOIbKO yMEHBIINTCS NIEpBOHAYANIbHASL CyMMa depes mourona?
3amaua 2.3aBUCMMOCTb MeXJ1y U3JepsKKaMu npoussozcTea C u 06bemoM npopykiuu Qebipaskaerca gynkuuei C = 30Q — 0,08Q°.
Ompenenuts cpefHNe U IPeAenbHbIe H3IePKKH IpH o0beMe mpoayKimu Q = 5 ex.
3apaya 3. @ynkuun cripoca D 1 npennoxxeHust SOT LEHBI P BBIPaXKatOTCsl COOTBETCTBEHHO ypaBHEHHUSIMHU

D=9-p, S=1+p.
Hailitn 371acTHYHOCTE clipoca M NpeUIOKEHHS TIPY PAaBHOBECHOW IIEHE, a TakKe M3MEHEHHe N0XoAa (B MPOLEHTaX) NPH yBEITHMYEHHU
nens! Ha 10%.
3amaua 4. Ilpu nocraBke ¢ 3aBoaa Ha 6a3y 1000 pagronpHEMHUKOB, y 55 BBIIUIM U3 CTPOs JamIbl. HallTh BepOSATHOCTH TOTO, 4YTO
B3STHII HayAauy IPHEMHHUK OyIeT UCIIPaBHBIM.
3amaua 5. [IaTHaaAnaTh 3K3aMEHAIMOHHBIX OWJIETOB COJIEp)kKaT IO 2 BOINPOCA, KOTOPHIE HE IMOBTOPSIIOTCS, HK3aMEHYIOIIUHCS 3HAET

TONBKO 25 BompocoB. HaliTn BEpOSTHOCTH TOTO, YTO 3K3aMeH OyAeT CIaH, €ClM JUIA 3TOTO JOCTaTOYHO OTBETHTH HA JBa BOIPOCA
OJHOro Omirera.
3agaua 6. JlaH 3aK0H pacnpeneneHus TMCKPETHON CIIydailHON BeTHIUHBL:

X: |10 |20 | 130 |40 |50




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Inanupyemsle
pe3ynbTaThl
oOyueHus

OneHouHbIE CpeCcTBA

BBIYUCIIUTD €€ MATEMATHUICCKOC OKUJAHNEC, TUCTICPCHUIO U CPEAHCC KBAAPATHICCKOC OTKIIOHCHUC.

Bagaua 7. [lana QyHKIIUSA pacnpeeIeHUs HEIPEPHIBHOW CITyUaiHON BETUUNHBI X

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

Haiitu mutotHOCTh pacnpenenenus f(X), mocTpouts ee rpaduk, BepoATHOCTS MoNafanust B 3aaanHblil uaTepsai [0,5; 2], MX, DX,

O«

3agaua 8. 3agaH0 pacipeneseHre BepOsSTHOCTEN TUCKPETHON IBYMEPHOM CilydaltHON BETHUNHBL:

Y\ 2 5 8

X
0,4 0,15 0,30 0,35
0.8 0,05 0,12 0,03

Haiity 3aK0HBI pactpe/ielieHrsi COCTABIISIONINX, KOIPPUIMESHT KOPPENSIIUK

YMmeeT pemiarh 3aaudl MpeAMETHONW o0JacTu: BHIOMpATh METOJ M QITOPUTM ISl PEUICHHs] KOHKPETHOM
3a/lauM, apryMEeHTUPOBATh CBOW BBIOOP; CTPOUTH MPOCTEUIINE MATEMATUYECKUE MOJIENIN PEAIbHBIX MPOIIECCOB U
CUTYALMI; IPUMEHATh KOMIIbIOTEPHBIE MATEMATHUECKHUE MPOTPaMMBbI JUIsl pELICHUS 3a/1a4:

- o0ataetT HaBbIKaMU 0TOOpa U 00padOTKK MH(POpPMAIIKH,
- HABBIKAMH W METOAMKAMH OOOOMICHHS pe3ylIbTaTOB pEIICHHS 3aJad Ha OCHOBE TEOPETHUYECKUX IIOJNIOKEHUHA TEOPHH
BEPOSTHOCTEN U MAaTEMAaTUUECKON CTaTUCTUKH.
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Ilpumepnoe npuxnaonoe 3adanue
Hccenenyeress CBA3b Mexmy pacxogaMu 0 KOMITAaHUH 110 o0b1due (paspaborke) coipbsa (X, ThiC. py6.) M 00beMaMU TPOAATK
ChIpbs epepabarsiBatomuM 3aBogaM (Y, Teic. py0.) u SABUCUMOCTD o6bema mposak Y oT pacxozioB Ha m00bay X.
CrepeHus 1o 60 CJIyJ4aiiHO OTOOPAHHBIM KOMIIAHHUAM CTPYIIIIMPOBAHBI B KOPPEJIAIUOHHYIO TabJIUILy

Y [ [ [ [ n
X 0;0,3) 1 03,0,6) | 06,09 |0,912) | 1,2;15) X
[0.9;
1,8) 1 3
[1, 1 1
8:2,7) 1 6 1 8
2,7; 2 2
3,6) 1 0 2 3
[3.6; 1
4,5) 1 9 0
[4.5;
5,4) 4 4
[5.4;
6,3) 1 1 2
1 2 1 6
ny 3 7 7 1 0
Tpebyercs:

1) IlocTpouTs AHIarpaMMy paccesHHs BBIOOPKH.

2) BrluncauTh KOBapHAIUIO U KO3(QGUIIMEHT KOPPEAIUH.

3) IIpoBepuTh 3HAYUMOCTH JIUHEHHOTO KO3 DUIIEHTA KOPPEIALNUY IPH YPOBHE 3HAYMMOCTH 0=0,05.

4) OmupenenauTh JOBEPUTENILHBIN NHTEPBAJ U CTAHIAPTHYIO OLINOKY JINHEHHOTO KO3 QUITMEHTA KOPPEJIALIHH.

5) CresaTh BBIBOJ| O CHJIE U HANIPABJIEHUH CBA3U PACXOJIOB II0 JI0OBIUE ¢ 0ObEMaMU IIPOJIAK.

6) Haiitu ypaBHeHUe JuHelHOM perpeccun Y Ha X: Y=bo+b: X; mocTpouTs Ha rpaduke Mo KOPPeJIAIUi JINHUIO
perpeccuu.

7) Boruucauth ko3 duiirenT merepmuHamu Rz,

8) IIpoBepuTh aIEKBATHOCTH IOCTPOEHHOM MOJIETH UCXOAHBIM JIAHHBIM. J[JIsl 3TOTO IIPOBEPUTD:

- 3HAYMMOCTb YPABHEHUs PETPECCUU B LIEJIOM (3HAYMMOCTh KoadduimenTa nerepmuHaimu R2 mo F-kpurepuio
Qurepa;

- 3HaAYUMOCTh K03 uIeHTOB perpeccuu bo u b ¢ momoesio kputepus CTbIOJIEHTA;
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- IOCTPOUTH HA yPOBHE 3HAYMMOCTHU O JOBEPUTEIbHbIE HWHTEPBAJIbI IJ1A K03 duiuenToB bo u b1 ypaBHeHus
perpeccuu.
9) /[laTh comep:KaTeIbHYI0 MHTEPIIPETALHIO:

- kxoadduienToB perpeccun bo u bi;

- kxoadduimenTa geTepMUHALINY;

- KadecTBa MOJIeIM HA OCHOBAaHUM MOKazaTesis R2 1 OTHOCUTENIbHOM OInOku  annpokcumaruu MAPE.

PaccunTaTh MO ITOCTPOEHHOM MOJEIN IMTPOTHO3HOE 3HaUeHHe 00beMa MmpoAask Y_Np /I pacxXoioB IO I00bIUe, OOJIBIINX
cpenHero 3HaueHusA X Ha 10%.

0) Ilopsiok MpoBeaeHUS MPOMEKYTOYHON ATTECTALUM, MOKA3ATEeJ I U KPUTEPUH OLIEHUBAHUS

[IpomexyTouHast aTTecTanus Mo AUCHUIUIMHE «MaTeMaTnka» BKIIOYAET TEOPETHYECKUE BOIPOCHI, MO3BOJISIIONIME OLICHUTh YPOBEHb YCBOCHUS
00yyarouMMuCs 3HaHUM, U IPAKTUYECKUE 3a/1aHus, BBISBISIOUINE CTENeHb CPOPMUPOBAHHOCTH YMEHUHN U BIIAJICHUM, TPOBOAUTCS B (hopMe dK3aMeHa
(2 xypc) u B popme 3agera (1 Kypc).

DK3aMeH MO JaHHOM AWUCHUUIUIMHE TPOBOJUTCS B YCTHOM (opMe MO HK3aMEHAlMOHHBIM OWJieTaM, KaXKIblii M3 KOTOpBIX BKItOoyaeT 1
TEOPETUYECKUI BOIIPOC U J1BA TPAKTUYECKUX 3aJaHHUS.

IHoka3aTenu M KpUTEPUHN OLICHUBAHMUSA IK3aMEHA:

— Ha OLEHKY «OTJHYHO» — OOy4arouiuiicss JIeMOHCTPUPYET BBICOKUN YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE,
cCUCTeMaTH4YecKoe U Tiy0okoe 3HaHHWE Y4eOHOro marepuana, CBOOOJHO BBINOJHSAET MPAKTUYECKHE 3a/laHusi, CBOOOJHO ONEpUPYET 3HAHUSIMU,
YMEHUSAMM, IPUMEHSIET UX B CUTYalUSX MOBBILIEHHOM CIIOKHOCTH.

— Ha OLIGHKY «XOpOIN0» — 00YydJaloluics IEMOHCTPUPYET CPEAHUN YpOBEHb C(HOPMHPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHMS, YMEHUS
OCBOEHBI, HO JIOMYCKAIOTCS HE3HAUUTEIbHbIC OIIMOKH, HETOUHOCTHU, 3aTPyJHEHHS MPH aHAIUTUYECKUX OIEpalMsX, IEPeHOCe 3HAaHUW U YMEHHH Ha
HOBBIE, HECTaH/IAPTHBIE CUTYalUU.

— Ha OIICHKY «Y/AOBJIETBOPUTEJbHO» — OOy4YaIOIIUICS JEMOHCTPUPYET MOPOTOBBIA YpPOBEHb CHOPMHPOBAHHOCTH KOMIIETEHLUH: B XOJ€
KOHTPOJIBHBIX MEPOIPHIATHI AOMYCKAIOTCS OMIMOKU, MPOSBISETCS OTCYTCTBHE OTHACIbHBIX 3HAHWM, YMEHHI, HABBIKOB, OOYUYAIOUIUIICS HMCIIBITHIBAET
3HAUUTEJIbHBIE 3aTPYIHEHUS] IPU ONEPUPOBAHUU 3HAHUSIMHU U YMEHUSIMU NIPU UX NIEPEHOCE HA HOBBIE CUTYALIUH.

— Ha OIICHKY «HEYJAOBJIETBOPUTEJIbHO» — OOydYaroUIUiCA AEMOHCTpUpYET 3HaHUS He Oojee 20% TEOpEeTHUECKOTO MaTepuana, J0MyCKaeT
CYIIIECTBEHHBIE OMIMOKH, HE MOKET MMOKa3aTh MHTEJIEKTyaIbHbIE HaBBIKHM PEIIEHUS MPOCTHIX 3a/1a4 UM HE MOXKET MOKa3aTh 3HAHUS JIa)Ke Ha YPOBHE
BOCITPOM3BEICHUS U 0OBsICHEHHSI HH(OPMAIIUH.




