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JIner akTyanuzanuu padoyeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, 00CykaeHa U oo0peHa i peaymsanuu B 2025 - 2026
y4eOHOM TOly Ha 3aceqaHnu Kadeapsl MeTalypruu U CTaHIap TH3aIUH

[Ipotokom ot 20 1. Ne

3aB. kadenpout M.IO. Ycanos

Pabouas mporpamMma nepecMoTpeHa, 00CyKaeHa U 0100peHa i peaym3anuu B 2026 - 2027
y4eOHOM TOly Ha 3aceqaHuy Kadenpsl MeTaTypruu U CTaHIap TH3AIUH

[IpotokomoTr 20 . N
3aB. kadenpoiut M.IO. Ycanos

Pabouas nporpamma nepecMoTpeHa, o0cykaeHa u ogoopeHa s peanusanuu B 2027 - 2028
y4eOHOM TOJly Ha 3aceqaHuu Kadenpsl MeTautypruu U CTaHIap TU3AlUH

IIpoTtokomor 20 . Ne
3aB. kadenpoit M.IO. Ycanon

PaGouas nmporpamma nepecMoTpeHa, 00CykaeHa U oqoopeHa i peanu3anuu B 2028 - 2029
y4eOHOM ronly Ha 3acefqaHnu Kadenpsl MeTawTypruu U cTaHIapTH3AINH

IIpotokomor 20 . Ne
3aB. kadenpoit M.IO. YcanoB




1 Ilesin ocBOEHMSI IMCUMILIUHBI (MOIYJISA)

Llenp ocBOEHMS AMCHUIUIMHBI «MaTemMaTHKa» COCTOUT B IIOJYYEHUU CTYAECHTAMHU
(byHIaAMEHTAIIHBIX MaTeMaTHYECKUX 3HAHUH M TPOYHBIX IPAKTHUYECKUX HABBIKOB IO
WCIIOJIb30BAHUI0 METOJOB MATEMATHYECKOrO0 aHajiu3a JUIsl HCCIEAOBAHMS MAaTeMaTHYEeCKUX
MOZEJIEH T€X WX UHBIX IIPOLIECCOB U SIBJIICHUN, B TOM YKCJIE U 3KOHOMUYECKUX, IS I1OJy4EHUs
AHAIMTUYECKUX U YACIIEHHBIX PEIICHUN IOCTABICHHBIX 3a/1a4.

Jnst nocTrkeHus: NOCTABICHHOM LIENU B Kypce «MaremaTukay penaroTcs 3a1auu:

- Pa3BUTHS JOTUYECKOTO U AITOPUTMUYECKOTO PELICHUS;

- OBJIAJICHHSI OCHOBHBIMHM METOAAMU UCCIIEOBAHUS U PEILICHNUS] MATEMAaTUYECKUX 3a/1a4;

- BBIpaOOTKY YMEHHS CAMOCTOSTEIBHO PACIIUPATH MaTeMaTHUECKHE 3HaHUS U IPOBOIUTH
MaTeMaTHYECKUI aHAIIN3 DKOHOMUYECKUX 3a/1a4;

- MCIOJIb30BaHUE METOJIOB MATEMAaTHYECKOr0 aHalIM3a U €ro MOJEIEH B NMPAKTHYECKOU
NEATEIBbHOCTH C IPUMEHEHUEM COBPEMEHHOM BBIYMCIIUTEIIBHON TEXHUKH;

- O3HAKOMUTH CTYJEHTOB C OCHOBHBIMH MAaT€MaTHYECKUMU METOJAaMU M MOJEISMHU
MCCIICIOBAaHMSI BEPOSITHOCTHBIX 3aKOHOMEPHOCTEH MaCCOBBIX OJJTHOPOIHBIX CIIYYailiHBIX COOBITHH.

2 MecTo quCHMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI POorpaMmbl

Huctunnuna MaTtemaTuka BXOAUT B 00S3aTENbHYI0 4YacTh Y4YEOHOro IUIaHa
00pa30BaTeNbHON TPOrPAMMBIL.

Jnsg  w3ydeHus  OUCHUIUIMHBI ~ HEOOXOMWUMBI  3HaHUS  (YMEHHs,  BIJIAJCHUA),
c(hOpMUPOBAHHBIE B PE3y/IbTaTE U3yYCHUS TUCIUILTNH/ IPAKTUK:

Bricmas maTemaruka

3HaHus (YMEHHUs, BIaJleHUs ), NOJy4YEeHHbIe NMPH U3YYEHUU JAHHOM TUCHUIUIMHBI OyayT
HEOOXOAUMBI ISl U3YUSHHST TUCITUTUTNH/TIPAKTHK:

Craructuka

Metob1 00pabOTKH SKOHOMUYECKOH HHPOpMALIUU

ConmanbHO-35KOHOMUYECKAast CTATUCTHKA

Teopust 5)KOHOMUYECKOT O aHAJIN3A

OreHKa CTOMMOCTH NPEANPHUATHS (OpraHU3aIi¢ )

3 Komnerenuuun odyyarouierocsi, popMupyembie B pe3yJbTaTe 0CBOECHHUS

AUCHHUILIMHBI (MOAYJISA) M IVIAHUPYEMBbIE Pe3yabTAThl 00y4eHH s

B pesynbpTare ocBO€HUS TUCHMITIMHBI (MOAYINs) «MaremaTuka» oOydaromuics 10JIKeH
o01aiaTh cIeAyOUMMI KOMIETEHIUSIMHU:

KOJI HHIUKaTopa I/IH}II/IKaTOP JOCTHXXCHUA KOMIICTCHIIN

OIIK-2 CrocobeH ocymecTBIsATh cOOp, OO0pabOTKY M CTAaTMCTUYECKUN aHaU3 JaHHBIX,
HeO6XOHI/IMBIX JUII pEIICHUA ITOCTABJICHHBIX DKOHOMUWYCCKUX 3a1a4,

OIIK-2.1 [Tpou3BonuT mouck u cOop mgaHHBIX Ui (GopMHpOBaHUS  Oa3bl
CTaTUCTHUYECKOTO MCCIIEIOBAHUS
OIlK-2.2 OOpabaTpiBaeT © aHAIM3UPYET CTATUCTUYECKYIO HWHGOpPMAIUIO ¢

HCIIOJIb30BAHUEM METOJ0B HSKOHOMHUYECKOIO aHajiu3a, CTAaTUCTUKH H
CIICIINAJIbHBIX HpOFpaMMHBIX CpC}ICTB, nonyqaeT O6OCHOBaHHBIe BBIBOJIbI 1
npeajiaraet BO3MOJKHEIE BApPUAHTHI pereHus IMOCTaBJICHHON
YKOHOMMYESCKOM 3aJ1auH




4. CTpyKTypa, 00b€éM U cotepkaHne TUCHUILINHBI (MOLYJI5)
OOw1ast Tpy10EMKOCTb AUCLHUIUIMHBI COCTABIsAET 6 3aueTHBIX eqUHUL 216 akaj. yacoB, B TOM 4HCIIE:
— KOHTaKTHas padora — 25,5 akaj. 4acos:

— ayauTOopHas — 22 aKaj. 4acoB;

— BHEAyIUTOpHAs — 3,5 aKaJl. 4acoB;
— caMocTosTeNnbHas pabora — 174 akan. 4acos;

— B (popMe npaxTHuecKoii moarotoBku — 0 aka. yac;

— IMOJTOTOBKA K DK3aMeHy — 8,7 akaj. yac

dDOpMa aTTeCTalluu - 3a4€T, OK3aMCH

AynuropHas s s
KOHTaKTHas pabora E = ®dopma TeKyIero
=
B aKaj. yacax 2] Bun KOHTPOJIS
Pazzen/ Tema 2, (B axaz. yacax) = . p Kon
> 3 © | caMOCTOSITENbHOH | ycIieBaeMOCTH U
JUCLUATUINHBI R £ m . | xomnerennun
o & paboThI TIPOMEKYTOYHOH
na6. | mpakr. | € 8
Tlex. Z'g aTTecTaluu
3aH. 3aH. | QO &
1. 1. DneMeHTHI THHEHHON, BEKTOPHOMH
anreOpbl ¥ aHATUTHYECKOI TreOMETPUH
1.1 1.1. DnemeHTHl JIHHEHHOM
- BBINIOJIHEHHE
anreOpsbr: MAaTpHIIBI,
OnpeeNnnuTeNnu CHUCTEMBI TPAKTHICCKOTO
pea ’ 1 1 12 3amanus Ne 1 - tect Ne 1
JIMHEHHBIX anredpanIecKux N
o «JIuneitnas
ypaBHEHHUH; OallaHCOBBIE MOJENN
anreOpay
B DKOHOMHKE
1
- BBINIOJIHEHHE
MIPaKTHYECKOTO
1.2 1.2. BekropHas anreOpa u 3amanus Ne 2 - tecT Ne 2
aHaJIUTHYeCKas TeOMEeTpUs Ha 1 1 15 «BexropHas - UTOTOBBIH TECT MO
IIOCKOCTH anrebpa u pasnemy 1
aHAITUTUYECKast
TeOMETPHSD)
Wroro no pazgeny 2 2 27
2. 2. MaremaTH4eCcKuii aHaIIN3
- BBITIOJTHEHNE
NPaKTHYECKOTO
2.1 2.1 IIpenensr
pen 1 1 15 | 3amaHus o Teme - tecT Ne 3
MOCJIEIOBATEIBHOCTH U (PYHKIUH
«MaremaTH4eCcKu
i aHamu3»
- BBITIOJTHEHUE
NPaKTHYECKOTO
2.2 2.2. HenpepriBHOCTH
(yHKIIM; TOUKH pa3 Ilini)a 1 1 10 3aJaHus 110 TEME - tecT Ne 3
YHICHHI, pasp «MaremaTHuecku
1 W aHamu3»
- BBITIOJTHEHUE
MPaKTHYECKOTO
2.3 2.3. TpousBogHas (HhyHKIHMH
. P {I by 1 5 3aJIaHus 110 TeMe - tecT Ne 3
OJIHOW TIepeMEHHON
«MaremaTHuecku
W aHamu3»
- BBINOJIHEHNE
24  2.4.  HeompeneneHHBIH, MIPAKTUYECKOTO
ONpeIeICHHBIN U 0,5 1 5 3aJlaHus 110 TEME - tect Ne 3
HECOOCTBEHHBIH HHTETpa «MaremaTHaecku
i aHamu3»




- BBIIIOJIHCHUEC

MIPAKTUYECKOTO
2.5 2.5, OyHKIUH HECKOIbKHX 05 1 8 3aJlaHus 110 TEME - tecT Ne 4
TEPEeMEHHBIX ' «DynHK1IIMN - HTOTOBBIN TECT
HECKOJIBKHX
MIEPEMEHHBIX»
Hroro no pazgeny 4 4 43
3. 3auér
3.1 TloAroToBKa K 3a4eTy 17,4 3auer
Uroro no pazneny 17,4
Uroro 3a cemectp 6 6 87,4 3au€r
4. 3. Teopus BepOATHOCTEH
- BBINIOJIHEHHE
MIPAKTUYIECKOTO
4.1 3.1. CnyuaiiHble coObITUSL 1 1 10 | 3amanus mo teme - tect Ne 5
«Teopus
BEPOSATHOCTEN
- BBITIOJIHCHHE
HPaKTHYECKOTO
4.2 3.2. CnyuaitHble BEJIMYHHBI 1 1 20 3a7aHus 110 TEME -tect Ne 5
«Teopus
BEPOATHOCTEN
Htoro 1o pazzeny 2 2 30
5. 4. MaremaTHuecKkas CTaTHCTHKA
- BBINIOJIHEHHE
MPAKTUYECKOTO
51 4.1. Todeunsie u P
1 1 20 | 3amaHus MO TEME - tecT Ne 6
HMHTEPBAIbHBIC OIICHKH BHIOOPKH
«MaremaTHnyecka s
CTaTUCTHKA»
- BBIMOJIHCHHE
NPaKTHYECKOTO
5.2 4.2. IIposepka
poBep 1 1 20 | 3amaHus 1O TEME - tecT Ne 6
CTATUCTHYECKHUX THUIIOTE3
«MaremaTHnyecka s
CTaTUCTHKA»
- BBIMOJIHCHHE
5.3 4.3. Ananu3 3aBUCHMOCTEH HNPaKTUYECKOrO recr No 6
(KOppeNAIHOHHO-PErPeCCHOHHBIN 2 16,6 | 3amaHus o Teme N
- UTOTOBBIH TECT
aHam3) «MaremaTHruecka s
CTaTHUCTHKA
Uroro no pazaeny 2 4 56,6
6. Dk3ameH
6.1 Dx3ameH
Uroro no pazneny
Uroro 3a cemectp 4 6 86,6 JK3aMeH
Hroro mo nucuuiiinHe 10 12 174 3a4eT, 9K3aMCH




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Peanuzanust KOMIIETEHTHOCTHOTO MO/IX0/1a MPEAYCMAaTPUBAET UCIIOIb30BaHHE B y4eOHOM
mporecce AaKTHBHBIX M WHTEPAKTHUBHBIX (OpPM MPOBEJACHHUSA 3aHATHIA B COYETAHHH C
BHEAyIUTOPHOI paboToi ¢ 1enbio (OPMUPOBAHUS U PA3BUTHS MPO(PECCHOHAIBHBIX HABBIKOB
obyuaromuxcsa. Cornacuo m. 34 Ilopsiaka opraHu3anvyd U OCYHIECTBICHHS JEATEIBLHOCTH T10
o0Opa3oBaTeNnbHBIM MporpaMmaM OakajiaBpuaTa Beicuiero oOpazoBaHus (yTB. mpukazom MOuH
P® or 05.04.2017 r. Ne 301), npu mpoBeeHUN yueOHBIX 3aHATUH 00ECIIEUNBACTCS Pa3BUTUE Y
o0y4aroluxcsi HaBBIKOB KOMAaHIHON paldOThl, MEXIUYHOCTHOW KOMMYHUKALIUU, MPUHITHS
peLIeHH, JMACPCKUX KAdyeCTB, B TOM UHCIE C YYETOM pPETHOHAIBHBIX OCOOCHHOCTEH
npodeccnoHaNbHOM AeSITETbHOCTH BBITYCKHUKOB U IOTpeOHOCTEH paboToaaresei.

BriOupast Ty WM MHYI0 TEXHOJIOTHIO pabOThl ¢ 00yYalOUIMMHUCS, HEOOXOIMMO UMETh B
BUJY, YTO HauOosbliero 3gp¢ekra oT ee IPUMEHEHUS MOXXHO JOCTUYb, €CIIU YYUTHIBATH LIENU
00pa3oBaHMs, HA PEAM3AIUI0 KOTOPHIX JOJDKHA OBITh HallpaBiieHa HM30Mpaemasi TeXHOJIOTHS,
coJiep>KaHue, KOTOPOe MPEACTOUT MepeaaTh 00ydaromuMcs ¢ €€ IOMOIIBI0, a TAKXKE YCIOBUS, B
KOTOPBIX OHA OYET UCIIOJIB30BATHCS.

B nameit paboTte MbI HCIIONIB3YEM CIEYIOIIEE.

1. TpaguuuonHsle oOpa3oBaTenbHble TexHOJOrMu. OpraHusanus 00pa30BaTEIbHOIO
mporecca, MpeanoyiaraeT MNPSAMYI0 TPaHCIALMIO 3HAHUW OT MpernojaBaTeNss K CTYACHTY
(mpeuMyILeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-WLIIOCTPATUBHBIX METOJOB OOYYCHUS).
VYyeOHasi JesATeNbHOCTh CTY/IEHTAa HOCUT B TaKMX YCIOBHSX, KaK MPaBHIO, PEHPOAYKTUBHBIN
Xapakrep.

®opMbl y4eOHBIX 3aHATHI:

-  uWHPOpPMALMOHHAS JIEKIUS — [OCIENOBaTeIbHOE H3JIOKEHHE Marephaja B
TUCIUILTMHAPHOM JIOTUKE, OCYIIECTBIIIEMOE TPEUMYIIIECTBEHHO BepOabHBIMH CPEJICTBAMHU.

- IPAKTUYECKOE 3aHITHE, MOCBSIIEHHOE OCBOEHUIO KOHKPETHBIX YMEHUN U HaBBIKOB I10
MPEUI0KEHHOMY allTOPUTMY.

2. Texuomoruu mpoekTHOro oOydeHus. OOpa3oBaTENBHBIN MPOIECC IOCTPOSH B
COOTBETCTBUHM C aJTOPUTMOM IO3TAIHOTO PELIEHHs] MPOOJEMHOW 3a/laddl WM BBIIOJHEHUS
yueOHoro 3aganus. [IpoekT mpeanongaraeT COBMECTHYIO y4eOHO-[T03HABATEIbHYIO JIEITEbHOCTh
IpyNIbl CTYJEHTOB, HAIIPaBJICHHYIO Ha BbIPAa0OTKY KOHIEMIIMH, YCTAHOBJIEHHE LieJel U 3ajad,
(GOpMYIMPOBKY OKHAAEMBIX PE3yJbTaTOB, OIpEJeNeHHe MPUHLUIOB W METOAMK peIIeHHUs
MIOCTABJIEHHBIX 3ajlay, IUIAHUPOBAaHHWE XoAa paboThl, MOUCK JOCTYMHBIX M ONTHMAJIbHBIX
pecypcoB, MO3TANHYK pealnu3alyio IUIaHa paboThl, MPE3EHTALHUIO PE3yJbTaTOB PabOThI, UX
ocMbiciieHne u pedaekcuto. [Ipumensiercs B OCHOBHOM IS IEPEX0/1a KOMIIETEHIIMN Ha YPOBEHb
BIIQ/ICHUS.

OcHOBHBIE TUITBI IPUMEHSAEMBIX HAMH B 00pa30BaTeIbHOMN J1€ATEIbHOCTH TPOEKTOB:

HccnenoBaTenbCKuil MPOEKT — CTPYKTypa MNpuOMmkeHa K ¢dopmary HaydHOTO
UCCIEeIOBaHMs (J10Ka3aTeNbCTBO AKTYyaJIbHOCTH TEMbl, ONpEJeIeHHe HAay4HOH MpoOIeMsbl,
npeaMera U oObeKTa HUCCIeNOBaHMA, LelNed M 3ajJad, METOJO0B, MCTOYHHMKOB, BBIIBUKEHHE
TUTIOTE3bI, 0000IIECHNE PE3yIhTaTOB, BBIBOJBI, 0003HAUEHHWE HOBBIX TpoOsieMm). PesympTaTom
ABIIsieTCA yueOHast KapTa 110 MOYJII0 Halei 00pa30BaTeIbHOM MPOrpaMMBI.

TBOpYECKHI MPOEKT, NPEANOJIAralolMi B OTJIMYHE OT MPEABIAYIIEro, KOHEYHBIN
MPOAYKT B CJEIYIOIIUX BapHaHTaX — razera K UCTOPUUYECKH 3HAYHMOMY «MaTE€MaTUYeCKOMY»
coOpITHIO (Tpa3aHuK yKcna «[lu» u T.1.); «MaTeMaTuyeckas» OTKPBITKA (CBOEro pojaa yueOHas
KapTa, TOJIbKO He(opMalibHO, KpacoOYHO 0(opMIIeHHAas!; BUJICOPONIHK «S1 Haydy Bac pemars ... » U
T.II.

NHpopMalMOHHBIM MPOEKT — y4eOHO-TIO3HABaTeNIbHAS JIEATENHOCTE C  SPKO
BBIPKEHHOW 3BPUCTUYECKON HAMPABICHHOCTHIO (TOMCK, OTOOP M cucTeMaTu3anus nHpopMaluu
0 KakoM-TO OOBEKTE, 03HAKOMJICHHE yJaCTHHUKOB MPOEKTa ¢ 3TOH MH(]OpMaIeil, ee aHaIu3 U
000011IeHIE 1, HAKOHEII, IPE3EHTAITUS TI0 TPAKTUICCKOMY TIPHIIOKEHHIO).



4. VH}opMarmoHHO-KOMMYHHKAIIMOHHBIE —00pa3oBaTeNbHble TeXHOJNOrMU. OpraHu3anus
00pa3oBaTeNbHOIO Mpolecca ¢ INPUMEHEHHEM CIELUAIN3UPOBAHHBIX MPOrPAMMHBIX Cpell U

TEXHUYECKHX CPEACTB paboThl ¢ wuHPOpMammer (MHPOPMAIIMOHHYIO Cpely YHHBEPCHUTETa
MOODLE).

6 YueOHO-MeTOANYeCKOe 00ecneueHue CaMOCTOSITeILHOI padoThI 00y4Yaommxcst
[TpencraBieno B npusoxeHuu 1.

7 OueHoYHbIE CPEICTBA /ISl IPOBEIeHUs POMEKYTOUHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHO-MeTOAMYecKOe M MHPOPMAIHOHHOE 00ecnevyeHHe JUCIUIIIMHBI (MOYJIs1)
a) OcHoBHas auTEpaTypa:

1. Ilunaues B. C. Bpicmias maremaruka: y4ueOnuk / B.C. IllunayeB. — Mockaa:
NH®PA-M, 2019. — 479 c. — (Beicuiee obpazoBanue). — WWW.dX.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - Tekcrt: JJIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/990716 . — Pexum pgocrtyma: s aBTOpH3.
II0JIb30BaTENEH.

2. Maremaruka: yue6. mocooue / FO.M. Jlanusos, JI.H. XKypoenko, I'.A. Hukonosa, H.B.
Hukonosa, C.H. HypueBa ; mnoxn pexn. JL.H.Xyp6enko, I'.A.Hukonosoil. — Mock-Ba:

NH®PA-M, 2019.— 496 c¢.— (Bwicmiee o6Opa3oBanue: bakanaspuar). - ISBN
978-5-16-102130-9. - Texcr: DIIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/989799 . — Pexum pgocrtyma: aisi  aBTOpH3.
II0JIb30BaTENEH.

0) JlomotHuTeEIBHAS IUTEPaTypa:

1. Teopusi BeposATHOCTEW U MaTeMaTHYeCKast CTaTUCTUKA: Y4yeOHoe mocobue / bu-prokosa
JLT., boopuk I'.1., Martsee B.U., - 2-¢ u3n. - Mocksa: HUI[ MH®PA-M, 2017. - 289 c.
(Boiciiee obpazoBanue: bakanaspuar) ISBN 978-5-16-011793-5. - Tekct: anektponHsIit. - URL:
https://new.znanium.com/catalog/product/370899 .— Pexum jgoctyma: Juisi  aBTOPHS.
10JIb-30BaTENEN.

2. Maremartuka B mpuMepax W 3amadax: yde0. mocobme / O.M. JlertsipeBa, JI.H.
XKypbenxko, I'.A. Hukonosa, H.B. Hukonosa, C.H. HypueBa. — MockBa: UHOPA-M, 2019. —
372 c. — (Beicmiee oOpaszoBanume: bakamaBpuar). - ISBN 978-5-16-102288-7. — Tekcr:
anek-TpoHHbIA. — URL: https://new.znanium.com/catalog/product/989802 .— Pexxum mocty-na:
JUISL aBTOPU3. TIOJIb30BATEIIEH .

3. Hasnko, I1.E. Beiciias MmaremaTrka B ynpakHeHUsX u 3a1a4ax. (B 2-x yacrsax) [Tekct] /
I1. E. Jlanko, A.T.Ilomos, T.S.KoxeBHukoBa. - M.: Beicmras mxoma, 1986-2009. ISBN:
978-5-488-02201-0. - 60nee 1000 mT.

®uxtenronsil, I.M. OCHOBbI MaTeMaTHYeCKOro aHaiu3a: yueOHuK: B 2 dactsax / [.M.
@uxtenronsl. — 11-e uzn., crep. — Cankr-IlerepOypr: Jlans, [6. r.]. — Yacts 1 — 2019. —
444 c. — ISBN 978-5-8114-0190-1. — TekcT : 3MeKTPOHHBIH // DIEKTPOHHO-OMOIHOTEUHAS
cucrema «Jlanb» : [caiiT]. — URL: https://e.lanbook.com/book/112051 . — Pexum mocry-ma:
JUISl aBTOPH3. TOJIB30BATEIEH.

4. ®uxteHrosll, I.M. OCHOBbI MaTEMaTHYECKOTO aHalu3a: yuyeOHuk: B 2 yactsax / [.M.
®uxrtenronbi. — 10-e m3., crep. — Cankr-IlerepOypr: Jlans, [0. 1.]. — Yacte 2 — 2019. —
464 c. — ISBN 978-5-8114-0191-8. — TekcT: 37eKTpOHHBIH / DIEeKTpOHHO-OMOIHUOTEUHAS
cucrema «Jlampy» : [caiit]. — URL: https://e.lanbook.com/book/115730 (mata oOpaineHus:
06.10.2019). — Pexwum nocTyma: Uit aBTOPH3. TTOJIb30BATEIICH.

5. [llunaues B. C. 3agaunuk mo Beiciiel Maremaruke: yueo. mocobue / B.C. Illumaues.
— 10-e u3n., crepeotun. — Mocka: UHOPA-M, 2020. — 304 c¢. — (Beicuiee



https://new.znanium.com/catalog/product/990716
https://new.znanium.com/catalog/product/989799
https://new.znanium.com/catalog/product/370899
https://new.znanium.com/catalog/product/989802
https://e.lanbook.com/book/112051
https://e.lanbook.com/book/115730

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

B) MeToan4yeckne yKazaHus:

1. Ao6pamoBa, MN.M. DneMeHTBHl BEKTOPHOW aureOpbl M aHAIUTUYECKOW T'€OMETPHUU:
Metoanyeckue yka3anus Ui cTyneHToB | kypca Bcex cnenmanbaoctein. — MI'TY, 2008. — 16 c.

2. Axmanoga, 3.C. Heonpenenennsbiit unterpait: Terpanb-koncrnekt — MI'TY, 2008. — 23 c.

3. BaxpymeBa, U.A. Kpusbsie u nosepxnoctu 2 nopsiaka. [lonspras cucrema KoOp-AWHAT.
[Tpaktukym — Marautoropck: 'OY BITIO «MI'TY um. I'.1. Hocoay, 2009. — 19 c.

4. 'opsiueBa, H.A. Teopust pyHKIMI KOMIUIEKCHOTO IEPEMEHHOTO: MeTOoIuUeCcKne yKa3aHus 1
BapHaHThl UHAWUBUIYATIbHBIX 3aJJaHUM JIJIs1 CTYJIEHTOB BCEX crenuaibHOCTell — Marnurtoropck: ['OY
BITO «MI'TY um. I'.11. HocoBay, 2011. — 28 c.

5. I'paueBa, JI.LA. OmpezneneHHbIi HHTErpaj: METOJUYECKHE yKa3aHUS sl CTYIACH-TOB —
Marnutoropck: 'OY BIIO «MI'TY um. I'.1. HocoBay, 2010 - 12 c.

6. I'paueBa, JI.A. DneMeHTHl NTUHEHHOW anreOpbl, BEKTOPHON anreOphl U aHATUTUYECKOU
reomerpun: YuebHoe nocodue. - Marauroropck: 'OY BIIO «MI'TVY um. I'.1. Hocosay, 2010 — 63 c.

7. I'yruna E.M. JlaGopaTopHblii TpakTHUKyM 10 cTatuctuke ¢ npumeHennem EXCEL: Meton.
yKa3. JJIs1 JJA0OPATOPHBIX pabOT MO MaTeMaTudeckou cratuctuke.- Marautoropck: 'OY BITO «MI'TY
um. .. Hocoay, 2009 — 40 c.

8. N3ocoB A.B. 'apmonmnueckuii ananus: Meroandeckne yKa3aHus ¥ BapUaHTHI 3aIaHUM IS
CaMOCTOSITENTLHOM PabOThI U KOHTPOJIs 3HaHUH cTyaeHToB. — MI'TY, 2009. — 24 c.

9. Makcumenko, M.A. CoObITrs 1 BeposTHOCTh. YacTs 2: Meroa. yka3. - Marautoropcek: 'OY
BITO «MI'TY um. I'.1. Hocosay, 2010. — 25 c.

10. Mastuenxo, E.I1. IlpousBognast u quddepennnan pyakmun. [Ipaktnkym.- MarHuTo-ropek:
oy BIIO «MI'TY um. I''. Hocosay, 2010. — 38 c.

11. Masuenko E.Il. WccnemoBanue ¢yHKumii u moctpoenue rpaduxoB. [lpaktukym. —
Marnutoropck: 'OY BIIO «MI'TY um. I''11. HocoBay, 2011. —20 c.

12. CaBymkuna H.®. Kombunaropuka. CoOwsitne u BepostHocTh. Yacth |1 KomOunaropuka.
Anrebpa coObITHii: Metoa. ykazanus mo guciuminHe «MaremaTuka» aisi CTyaeH-ToB | kypca Bcex
crenuansHocret. — MI'TY, 2007. - 17 c.

r) IIporpammHuoe o6ecnneuenune u UHTEpHET-pecypcsl:

IIporpammHuoe obecnieueHue

Haumenosanwue [10 Ne norosopa Cpok neiicTBUS JTUICH3UH
Eﬁg;)e(p Mozilla cB00O0HO pacmpoctpansiemoe 110 6eccpodHo
Bpaysep Yandex |cBoGoaHO pacnpoctpansemoe [10 0OECCPOIHO
FAR Manager cB0001HO pacnpoctpansiemoe 110 06eccpoyHO
7Zip cB0OOAHO pacrpocTpansemoe [10 OECCPOYHO
Linux Calculate cB000IHO pacnpoctpansiemoe 110 0eccpouHO

IIpodeccnonanbublie 0a3bl JAHHBIX M HH(OPMaIMOHHBIE CIIPABOYHBIE CHCTEMbI
| Hazpanwme xypca | Cchuika



https://new.znanium.com/catalog/product/1042456

®denepanbHbIil  00pa30BaTEIBHBIA TTOPTAT
DOxoHOMHUKA. Coronorus. MeHeHKMEHT
Mexnaynapoanas  0aza  MOJHOTEKCTOBBIX
»KypHaiaoB Springer Journals
Poccuiickass T'ocymapcTtBeHHass OuOInoTeKa.
Karanoru
Harmwmonanbaasa
unpopmanonHo-anamutuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHAEKC HAYYHOTO ITUTHPOBAHUS
ITouckoBass cucrema Akxkamemus  Google
(Google Scholar)
Wudopmanmonnas cucrema - EanHoe OKHO
JOCTyHa K HHG)OPMAIIMOHHBIM pecypcam
DnekTpoHHBbIE pecypchl Oubmuoreku MITY
um. ['.1. Hocoga

9 MaTepHaJILHO-TEXHHYECKOe o0ecneueHne JUCIUIIIHHBI (MOIYJIf)

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

http://link.springer.com/

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

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

URL: http://window.edu.ru/

https://magtu.informsystema.ru/Marc.html?locale=ru

MarepuanbHO-TEXHHUECKOE 00ecIIeYeHne JUCIUTUINHBI BKITFOUACT:

MatepuanbHO-TEXHUYECKOE 00eCieueHre TUCITUTUINHBI BKIIIOYALT:

- Y4eOHble ayIUTOPHH ISl TIPOBEICHHS MTPAKTUYESCKUX 3aHATHH, 3aHATUN JIGKIMOHHOTO THIIA,
TPYNIOBBIX M UHIWBUIYATbHBIX KOHCYJIbTAIMM, TEKYIIETO KOHTPOJIA U MPOMEKYTOYHON aTTECTAILIUU.
OcHanieHrne:MyJIbTUMEANIHBIE CPENCTBA XPAaHEHHs, IepeJadyd M TpeICTaBlIeHUs HH()OpMaIU.
Komruieke MeToauyeckux pa3paboToK (pa3gaTOYHOrO Marepuaia U METOAMYECKUX YKa3zaHW) W\KJIH
KOMIUIEKC TECTOBBIX 33JaHWN Ui TMOJATOTOBKM M TPOBEACHUS IPOMEKYTOUYHBIX W PYOEKHBIX
KOHTPOJICH.

- Ilomemenust ays camMoCTOATENbHON paboThl oOydarommxcs. OcHalleHue: TNepcoHaIbHbIE
kommbioTepel ¢ maketom MS Office, Bbixomom B HWHTEpHET W C JOCTYIOM B 3JIEKTPOHHYIO
MH(POPMAIIMOHHO-00pa30BATENBHYIO CPEly YHUBEPCUTETA.

- IIporpammusie cpeactea: MS Windows (Ne nun. Microsoft Imagine Premium D-1227-18 ot
08.10.2018 no 11.10.2021; D-757-17 ot 27.06.2017 mo 27.06.2018);

MS Office 2007 (Ne 135 ot 17.09.2007, 6eccpouHo);

ApxuBarop 7/Z cBOOOIHO pacpoCcTpaHsieMoe, OECCPOUHO).

- [lomermienue i XpaHeHUs U MPOPUIAKTUYECKOTO 00CTyKUBaHUs y4eOHOro 000py10BaHUS.
OcHarmienne: mkadsl UTsi XpaHSHUS! yaeOHO-METOIMIECKOM TOKYMEHTAIIHH.



Ipuioxkenne 1
Ilpumepnvle npakmuueckue 3a0anusn:

«J/InHeiiHasi, BeKTOpPHAas ajredpa u anajguTuyeckas reomerpus. {uddepenunanbuoe ucumncjieHue
DOII»

3ananmue 1.

Pemnre cucremy Tpems cmoco6amu: a) MaTpUYHBIM criocoooMm; 6) o ¢popmymnam Kpamepa; B) meToioM
l'aycca

X—2y-32=3,
3X+y—-2z=09,
2X—3y+5z =-4.

3ananmue 2.

1) Haiizute yrom Mex 1y BekTopamu @ u b, ecmn @ =(2,-1), b =(-2;2).
IMocTpoiiTe JaHHBIE BEKTOPHI B CHcTeMe KoopauHat OXy, a TakKe BEKTOpHI, H3o6paxaromme: 2a +b

a-3b.

2) YKaxuTe Cpeld HIDKCIIPUBEACHHBIX BEKTOPOB OpPTOrOHAJbHBIC, KOJUIMHEApHbIE, a TaKKe

KOMILUIaHApHBIE: a = (— 3-1 4), b= (2,-2;1), c= [2; %; —%), d= (7;11; 8). Brrunciure miomans
C.

napajuieJiorpaMmma, IOCTPOEHHOTO Ha BeKTopax b u
3aganue 3.

Hamucats ypaBHeHue npsimoit AB , eciii A(—ZL' 2; 3), B(— L 2;—1). BBrauciuTh paccTosiHAE OT TOUKH A

3TOM MPSAMOU JI0 TIIOCKOCTH, MPOXOIAIICH Yepe3 TOUKy B, meprneHauKyIsipHO BEKTOPY N(O;-3; 9).
3ananue 4.
[TpuBeaNTE K KAHOHUUECKOMY BHJIY M TIOCTPOITE KPUBYIO X° —4X +2y° —4y =0

3aganue 5.

Brrunciure MMpEaACIIbL:

1+4x—x* . 3x-arcsin 2x . \/2x—1—\/§
-3 '

a) lim—————;6) lim B) lim

x>0 x4+ 3x2+2x* 7 x>0 cosx—cos® x T xo3 X
3aganmue 6.
2 _
y y d% . ax? X =ctg2t,
Halimute — u —— g GyHKUMA: a) y=e . 6 .
dx  dx? by ) ¥ y = In(sin 2t).

3aganue 7.



2X—-7

x* —4

CocraBbTe ypaBHEHHE KacaTeIbHOW K KPUBOM: y= B TOYKE X, = -1. Hapucyiite
KacaTeNNbHYIO U KPUBYIO.
3aganue 8. Briunciure HeonpeneIeHHbIE HHTETPAJIb

1) j(1+t923x)dx; Z)J' 35X X 3)_[arcsin5xdx; 4) J'Inixdx.

——dx;
\BX + X2

3ananue 9. Beiuucnure onpeeraeHHbIEe HHTETPAIbI

1) [@-sin2x)dx; 2) dx;  3) j—dx

1 3\/2X_1

O t—® |y

.l[ x2 °ox-1
0

3apganmue 10. Haiinute miomany puryp, orpaHu4eHHBIX TUHUSAME. B 3a1ade (0) mpu mocTpoeHUH JINHUH

BOCIIOJIb3YITECh Ta0NIHIIeH Ba)KHEHIINX KPUBBIX B MOJISIPHOM CHCTEME KOOPIMHAT:

a) XYy =6, x+y-7=0; 6) p°=2c0s2¢p.
3ananue 11. Haiimure qyiuny a1yru KpuBou x=22 cost, 0<t< Eﬂ .
y =2/2sint, 3

3aganue 12. BoruncauTs HeCOOCTBEHHBIN MHTErpail UM YCTAHOBUTH €I0 PACXOIUMOCTD:

0 . 4 dX
1y [ x*e™ dx. T e n—
| s

«‘I)yHKlII/[I/[ HECKOJBbKHUX IEPEMECHHBIX»

1. HaiiTh u ToCTpoMTh o0O7NacTh ompenenenus ¢ynkmmm Zz =In(4—x? —y?) —arcsin(2—y).

2. Halizute 4YacTHBIE TPOW3BOJHBIC TIEPBOTO MOPSIKA (HYHKIUU:

z=3xy3—sinK2+y)+xij
X_

y

3. Haliaure rpagueHT ckanspHOro moys U = x? + y2 — 7% wero Moy B Touke M (3,-12).

4. Ina dynxmuu  z = In(2x* +3y?) B Touke A(l,1) HalTH TpPOM3BONHYIO B HANpPABICHHH

BEKTOpa I =3i+2]j.



5. Hanucathb ypaBHEHHE KacaTeIbHOM IIOCKOCTH U HOPMAJIU K TIOBEPXHOCTH  Z =+/9— X* —y? B Touke
M(L 2; 2).

o

«Teopus BepossTHOCTEI

B ypue 12 mapos. Cpenu >Tux mapoB 3 6enbix u 9 uepHbix. KakoBa BepoSATHOCT TOTO, UTO HAayAady
BBIHYTBIN IIAP OKAKETCS OeIbiM?

B pamuoctyauu tpu mukpodoHa. i Kaxa0ro U3 MepBbIX IBYX MUKPO()OHOB BEPOSITHOCTH TOTO, YTO
OH BKJIFOYEH B JaHHBIM MOMEHT, paBHa 0,45, a s Tpetbero — 0,9. HaiiTu BepossTHOCTH TOTO, YTO B
JAaHHBIA MOMEHT BKIIFOUEHBI 2 MUKPO(hOHA.

B npogaxxe umerorcst Oenble U KOPUYHEBBIE SilIa B COOTHOIIEHUU 2:3, mpuueM npou3Boactso 60%
0enbix 1 71% KOPUYHEBBIX SHIl TATUPYETCS THEM, MPEAICCTBYIONUM JTHIO IPOJAKHU, & OCTAIBHBIE
giflla naTupyroTcs Oonee panHuMH uuciamu. [lokymarenb 3akas3plBaeT siilla, JaTHPyEeMbIE THEM,
MPEANIECTBYIOMNUM JAHIO MPOJaXH, HE3aBUCUMO OT UX I[BeTa. KakoBa BEpOSTHOCTH TOTO, YTO €My
MPOJAAYT PEHIeTKY OeNbIX Aull?

. Temedonnas cerb yupexaenus oocmyxkuBaer 200 aGOHEHTOB. BeposSTHOCTH TOTO, YTO B TCUCHHE

MUHYTBI BHYTPHU 3TOW CETU KTO-TO KOMY-TO MO3BOHUT, paBHa 0,7. KakoBa BepoOSITHOCTb TOTO, 4TO B
TeueHne MUHYTHI OyneT 5 3BoHKOB? KakoBa BEpOATHOCTH TOr0, YTO B TEUEHHWE MUHYTHI OYJET HE
6ozee 5 380HKOB? HaiiTu HauBeposATHelIIIee YUCIIO 3BOHKOB B TEUEHUE MUHYTHI.

3amad psj pacnpeaesieHus ciydaiiHoi Bennunnbl X. Hailtn MaTeMaTnueckoe 0kulaHue, TUCTIEPCUI0
U cpeqHee KBaapaTuieckoe oTkinoHeHue. [loctpouts QpyHKINIO pacipeiesieHusl.

X 4 6 10 12
P 0.3 0.2 0.2 0.3

Jlnist HeTpephIBHOM ciy4yaifHO# BeTMUnHBI 3a7jaHa (QYHKIMS paciipeiesIeHus F(X). Tpebyercs HaliTn
pacnpenenenuss | (X) ,
KBaJPAaTHYECKOE OTKJIOHEHHE. BBIUNCINTE BEPOATHOCTD TOr0, YTO OTKJIOHEHHUE CIIy4alHON BEIMYUHBI

OT e€ MaTeMaTMYecKoro OXHJaHus OyaeT He Ooyiee CpeIHEero KBaJpaTHYEeCKOTrO OTKJIOHEHHUS.
[Toctpouts rpadux GyHKIMA.

IIJIOTHOCTh MAaT€MAaTUYCCKOC  OXHUIAAHUC, AOUCICPCUIO, Cp€aHee

0

F(x)=4=-(1—cos2x) :

N |-

1 ) T

3aKOH pachpeieNICHUs] CUCTEMbI JUCKPETHBIX CIyYalHBIX BEJIWYWH (X ,Y) 3a1ad Tabnuieit. Haiitu
KOO PULMEHT KOPPEIALMH I, ¥ BEPOSATHOCTD MONANAHUs CIIYYalHOM BETNINHbI (X ,Y) B 0071aCTh
D.

Y 0 2 4 6

0.05

0.03

0.06

0.05

0
2

0.07

0.10

0.20

0.06

0.07

0.09

0.14

4 0.08

D={0<x<4;1<y<4}
CrnyyaiiHoe OTKJIOHEHHE pa3Mepa JeTajld OT HOMHMHAJA paclpe/ielieHO 0 HOPMAIbHOMY 3aKOHY C
nmapaMeTpamMmu a unu o. CTaHJIapTHI)IMH ABJIAIOTCA TC ACTalld, I KOTOPBIX OTKIOHCHHA OT
HOMMHAJIA JIEXKAT B UHTEpBAJIE (a-oc, a+0c). 3anummre GopMyny IMIIOTHOCTU paclpeneleHus u
MOCTpoiTe rpaduK MIOTHOCTH PaCIpeIeIICHUS.

CKOJIBKO HEOOXOMMO H3TOTOBUTH JIETaJCH, YTOOBI C BEPOSTHOCTHIO HE MEHEE B cpeau HUX
ObL1a X0Ts OBl OJHA CTaHIAPTHAS?

a=02, =01 o=01 p=099

CnyqaﬁHHe BCINYHHBI X u Y HC3aBUCHUMBI:




l 7()’*2)2
€

c, xelo;4] =
f1(X)={O, x¢[0;4], fz(Y)ZE

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

HaiinuTe 3aK0oHBI pacupenesieHus: CIydaiHbIX BETMYUH Z,=5X-30 ; Z,=5Y-30
10.Cpennee 3HavueHue JIMHBI AeTanu paBHO 50 cM, a aucnepcus paBHa 0,1. [Toas3ysick HepaBEeHCTBOM
UYeOkbImeBa, OIICHUTE BEPOSTHOCTh TOTO, YTO MPUTOTOBJICHHAS JIETAIb OKAKETCS MO CBOCH JIMHE HE
MeHee 49,5 u He 6oiee 50,5 cm.

Hainure

11. 3akoH pacnpeleneHus CUCTEMBI AMCKPETHBIX CIIy4alHbIX BEIMYMH (X.Y) 3a1aH TaOIuLeH.
Haiinute a) 3akoHbBI paclpelesieHUs] COCTaBISAIONIMX, 0) HMX MaTeMaTH4YecKue OXHUJIAHUS U

o r
JUCIEPCUH, B) KOPPENIALHUOHHBIA MOMEHT M KO3(P(GUIUEHT KOoppeisiuuu *Y , T) BepOosSTHOCThH

(X.Y) 4 o6macts D D={-o<x<w, -1<y<3}

1 2 3 4

ImonagaHus CHy‘I&ﬁHOﬁ BCJINYHHBI

-2 0,03 | 0,02 | 0,06 | 0,04
0 003 01 | 01 | 0,09
2 005008 ]| 02 | 02

X,Y)

13. 3anmaHa MIOTHOCTH pacIpeCIICHHS f(x, y) CUCTEMBI JIBYX CIIY4ailHbBIX BETUYHH ( . Hatinure

a) xoabdumuent A, 6) M (X) u M (Y), D(X) u D(Y) , B) KOPpEIAIMOHHBIH MOMEHT M

r
ko3¢ duLueHT Koppensiuuun Y .

A(2x+VY), 6 061.D,
f(x,y)= 0
, 6ne 061 D. D={O£XSZ, OSySZ}.
14. WssecTtHO, 4TO Y:5X'30, M(X):A', D(X):g_HaﬁHHTe M(Y), D(Y), ny, rxy.
c, xel0;4]
fil ):{0 X %0-4%
15. M3BecTHBI 3aKOHBI pachpeneleHus ciaydaiHeix Bemmuma X Y » XE 4
1 _(y-2)?
f - 2
NN Ty =08 e M(Y2—2XY +5X —2) D(X -3V +4)

«MartemaTtuuecKana CTATUCTHKa»
1. Haiitu BLIGOpquoe YpaBHCHHE npﬂMOI‘/'I JIMHUHU PEerpeccuu Y Ha X, HCIIOJNB3Yysl HaHHbIC IMSATH
HaOJOIEHUM. HOCTpOI/ITB TOYKH U BLI6op0qHy}0 JIMHUIO PETPECCHUH.

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

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

2.. 1o KoppensuoHHON TabJIUIE MOCTPOUTH IMIUPHUECKUE JTUHUU perpeccu Y mo X, X mo Y u obe
BBIOOPOYHBIE MTPSIMBIE TMHEHHOU perpeccruu. Beraucants KodhGUITHEHT KOPPEISAIINT U KOPPEISIIHOHHOE
OTHOIIICHHE.

X1 2 3 4
Y
-2 3 2 6 4
0 3 10 10 9
2 5 8 20 20




3.. Boruncnure BbIOOPOUHBIE MHOXKECTBEHHbIE M YacTHBIE KOA((PUIIMEHTHI KOPPETSAILMH 10 HallACHHBIM
napueiM ko3 dummentam h, = 0,71, 3 =028 1,3 =051,

4 JIns M3y4eHHUS KOJWYECTBEHHOTO MpH3HaKa X W3 TCHEPAIbHONH COBOKYITHOCTH H3BJICUCHA
BbIOOpKA X, -+, X, o0bema N, umeromnias 1aHHOE CTATUCTHYECKOE pacipe/iesieHue.

1). I[TocTpoiiTe MOJIMTOH YacToOT.

2). IlocTpoiite SMIUPUUIECKYIO (PYHKIIHIO PACIIPEICICHHMSL.

3). [TocTpoiiTe TUCTOrpaMMy OTHOCHUTEIHHBIX 4acTOT.

4). Haiinute BpIOOpOYHOE cpenHee X , BbIOOpouHyro aucnepcuto D, BeiOopouHoe cpennee
KBaJpaTHYeCKOE OTKJIOHEHHE G, , MCIPABICHHYIO HCIEPCHI0 S° M HCHPABJIEHHOE CpPEIHEE
KBaJIpaTH4ECKOE OTKJIOHEHHE S .

5). Ilpu ngaHHOM YpOBHE 3HAYMMOCTH O TMpoBepbTe Mo kpureputo [lupcona rumoresy o
HOpPMaJIbHOM pacrpeeNieHUU TeHePaTbHON COBOKYITHOCTH.

6). B ciydae TmpUHATHS TUNIOTE3BI O HOPMAIBLHOM pACIpENCICHUN HAWAWTE JIOBEPHUTEILHBIC
WHTEPBAIBI JIJII MAaTEMaTUYECKOTO OXHJIAHUS d W CPEIHEro KBaJApaTHYCCKOTO OTKIOHCHHS G TIpHU
JTAaHHOM ypOBHE HaJeXHOCTH Y =1—oL.

X, 9 13 17 21 25 29 33 37
n, 5 10 19 23 25 19 12 7
=001

5. Ilo BeIOOpKe oObema n=35 HaiineH cpennuit Bec X =190 r u3menuid, U3TOTOBIEHHBIX HA MEPBOM
CTaHKe; Mo BbIOOpKe oObema M=40 wHaligeHn cpennuii Bec y=180 T wW3Aenuii, U3rOTOBICHHBIX Ha
BTOPOM CTaHKe. [ 'eHepanbHbIe JUCTIEPCUH W3BECTHBI: D(X)=7O o, D(Y):80 2’ . Tpebyercs TIpu ypoBHE
3HaunMocTu o =001 mpoBeputs HyneByro runoresy H,:M (X): M (Y) IIPY KOHKYPHUPYIOLIEH TUIIOTE3€

a) H,:M(X)=M(Y),

6) H, :M(X)>M(Y).

6. Y3 HOpManbHOl reHepaIbHOM COBOKYITHOCTH H3BJIe€UeHa BHIOOpKa 00bemMa N=15:
143, 121, 135, 132, 120, 116, 115, 143, 115, 120, 138, 133, 148, 133, 134.

Tpebyercst mpu yposae 3Haunmoctn ¢ =0,05 nposeputs Hyneyto rumoresy H, o’ =0, =55,
TIPUHSB B Ka9€CTBE KOHKypHpytomei runoresst: a) H, 1 o” #55,6) H, 1 0? >55 wm H, :o? <55

B 3aBUCHMOCTHM OT TIOJIy4EHHOTO 3HAYEHUS O .
7. Haiinute Bo1OOpOYHBIE KOOPHUIIMEHTHI paHroBoi Koppensuuu Cnupmena u Kennania no 1aHHbIM

panra 00beKTOB BhIGOpKH 00beMa 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 rUMOTE3HI O 3HAUMMOCTH BHIOOPOYHBIX KO3(PPHUIIMEHTOB paHroBoi Koppensiuuu CiupMeHa u
Kennanna, npeasapuTenbHO OMKMCAB CXEMY U IPABUIIO IPOBEPKH TMIIOTE3HI.



[punioxenne 2.

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramum.

CtpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Inanupyemsle
pe3ynbTaThl
0o0y4eHus

OneHouHble CpeaCTBa

OIIK-2: Cniocoben OCYHICCTBJIATDH C60p, 06pa60TKy M CTaTUCTUYCCKUU aHAJIN3 JaHHBbIX, H€O6XOI[I/IMBIX JJIA pCHICHUA ITOCTABJICHHBIX SKOHOMHUYCCKHX

3a1a4

OIIK-2.1

[TponzBoaut
MIOMCK U cOOp
TAHHBIX JUIS
(dbopMupoBaHUs
0a3bl
CTaTUCTUYECKOTO
UCCIIEI0BAHUS

3HaeT BO3MOXXHOCTH IPUKIIAHBIX CEPBUCOB U MAKETOB JJIsi MAaTEMaTHUYECKOTO MOJIEIMPOBAHUS U PELICHUS 3a/1a4
HPUKJIAJHOTO XapakTepa cpeicTBaMH (METOAaMU) MaTEMaTHYECKOM CTaTUCTUKH.

s noctrkeHus HHIMKATOpa:

-3Ha€T OCHOBHBIE ONpEAENCHHUs M MOHATUS MaTeMaTHYECKOro aHajlu3a, BEKTOPHOW anreOpbl M aHATUTHUYECKOM
FE€OMETPUH, TEOPUH BEPOSTHOCTEN U MAaTEMAaTUYECKOM CTATUCTUKHU, UCIIOJIb3yEMBbIE JJIs1 0TOOpa U 00pabOTKU TaHHBIX
B COOTBETCTBUU C IIOCTABJICHHOW IPUKIIAIHOM 3a1a4eH;

- BOCIIPOM3BOJIUT OCHOBHBIE MAaTEeMaTHMUECKHE MOJENU: PAclO3HAET CTATUCTHYECKHE OOBEKTHI; MOHUMAET CBS3b
MEXY Pa3TUYHBIMUA CTATUCTHYECKUMH O0BEKTaMHU, TO3BOJISIIOIIUMH CMOJIEIMPOBATh U PELIUTH 3aauy.

Ouyenounvle cpedcmea 00CmudiceHue UHOUKAmopa.

WNunuBunyanenele aomaminue 3ananus (MJI3) mo pasnmenam kypca (IpuUMepHbIE BapHaHThl MpEACTaBIEHBl B
[Tpunoxxenun 1).

Bormpocs! k 3auery:

1. Ywucnoas nocineaoBaTeNbHOCTD U ee npeaet. CBoMCTBa CXOIAIIUXCS OCIEA0BATEIbHOCTEN.

2. ®ynkuus onHoi nepemeHHol. [penen GpyHKIUU B TOUKE 1 OECKOHEUHOCTH.

3. HemnpepsiBHOCTH (hyHKITMHU B Touke. CBOMCTBA QyHKITMI, HEMPEPHIBHBIX B TOUKE. TOUKH pa3pbiBa GyHKIIMN 1
uX KjaccupuKaius.

4. IlpousBogHas. MexaHMUECKUH, TEOMETPUUECKUN U IKOHOMHYECKUIN CMBICI TPOU3BOAHOMU. CBsI3b
HENPEePBHIBHOCTH U U HEepeHIHMPYEMOCTH (PYHKIIUH.

5. Juddepenman GpyHKINN, €T0 CBONCTBA M MPUMEHEHHUE B MPUOTHNKEHHBIX BHIYUCICHUSX.

6. IIpaBumno Jlonutanss wero HOpUMEHEHWE ISl BBIYMCIIEHUS PEAEIIOB.

7. MonotoHHOCTh (hyHKIMU. [[ocTaTouHOE yCIIOBHE BO3pacTaHus U yObIBaHMs PYHKIIMHA. DKCTPEMYM




CTpyKTypHBIii
JJIEMEHT
KOMITETCHIIUHI

[Inanupyemblie
pe3yIbTaThl
o0ydeHus

OneHouHble CpeaCcTBa
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byukun. HeobxonuMoe U J0CTaTOYHOE YCIIOBUS CYHIECTBOBAHMS TOUEK SKCTPEMYyMa.
8. IlepBooOpa3nas. HeonpeneneHHbIi HHTETpal U €ro CBOKWCTBA.
9. Meroabl HHTETPUPOBAHUS (METO/I 3aMEHBI IEPEMEHHOM, METOJI MHTETPUPOBAHHUS 110 YACTSM).
10. OmpeneneHHbI HHTETPA U €T0 CBOMCTBA.
11. ®opmyna HeroTona — JleitOuwuiia.
12. HecoOcTBeHHBIE HHTETPAJIBI IIEPBOTO POJ/IA U UX CBOMCTBA.
13. OyHKIUU HECKOJbKUX MEPEMEHHBIX — MOHATHE, AU PEepeHInpOBaHNE, SIKCTPEMYM.

BOHpOCLI K 5K3aMCHY:

DneMeHTbl KOMOMHATOPUKU: IIEPECTAHOBKU, Pa3MEILEHUs, COUYETaHMUS.

OCHOBHbIE IOHATHS TEOPUH BEPOSATHOCTEH: HCIIBITAHUE, COOBITHE, BEPOSITHOCTD COOBITHS.

JlevicTBust HaJ COOBITHAMU. ANreOpa COOBITHIA.

Teopemsl CII0KEHHSI U YMHOXKEHUS BEPOSATHOCTEH.

BeposiTHOCT TOSIBNIEHUS XOTsI OBI OJTHOTO COOBITHSI.

dopmyia noiHo# BepoaTHOCTH U (hopmyia baiieca.

Cxema bepnynnu, popmyna bepnymnnu, HauBeposiTHeIIee Ynciao NosiBIeHUH coObITUs A B cxeme bepHyiiu.
[Tpubnuxennsie Gpopmyisl B cxeme beprysnu.

JuckperHas ciaydaiiHasi BEJIMUMHA U CIIOCOOBI €€ 3aaanusi. OyHKIUS pacipeiesieHus.

. MareMaTtnuyeckoe 0KMIaHUE TUCKPETHOU CIy4alHON BEJIUYMHBI U €r0 CBOMCTBA.

. Jlucniepcust IMCKPETHON Cily4aiiHOM BeIMYUHBI U €€ cBoicTBa. CpeHee KBalpaTUUeCKOe OTKIOHEHHUE.
. HenpepsiBHas ciydaiiHas BenrunHa. CBONCTBA (QYHKIIMU pacipeesieHHs.

. IImOTHOCTH BEPOSATHOCTH HENPEPBIBHOM CIIy4ailHOM BEJIMYMHBI U €€ CBOMCTBA.

YucaoBsie XAaPaKTCPUCTHUKU HCIIPCPBIBHBIX CJ'Iy‘-IB.fIHLIX BCJINYHH.

. PaBHOMEpHBIN 1 NTOKA3aTeNbHbBIN 3aKOHBI PACTIPEIEICHUS HEIPEPBIBHBIX CIIyYalHbIX BEIUYHH.
. HopmaubHbIl 3aKOH paclpeeneHus U €ro CBOMCTBA
. I[lonsatue o 3akone 6onpmux uncen. Teopema bepryu.

33,[[3.‘-11/1 MaTeMaTUYE€CKON CTaTUCTHUKH. FeHepanLHaﬂ COBOKYITHOCTb U BBI60pKa.

. Cratuctuueckoe pacrpeaenenue. [lonuron u rucrorpamma.
. OMmnupuyeckas GyHKIMS pacipeaeeHus..
. ToueuHble OIIEHKM HEW3BECTHBIX MapaMEeTpOB pacmpeneneHus. TpeOoBaHUs, MPEIbIBISEMbIE K TOYEUHBIM

OIICHKaM.




CTpyKTypHBIii
JJIEMEHT
KOMITETCHIIUHI

[Inanupyemblie
pe3yIbTaThl
o0ydeHus

OneHouHble CpeaCcTBa

22. Metoa MakcuMyMa MpaBAono00us ISl TOJIyYEHHs TOUYEUHBIX OL[CHOK.

23. BeibopouHnas cpenHsis U TUCTIEPCHSL.

24. HTepBanbHbIC OLICHKH [1apaMETPOB PACIPEIECIICHHUS.

25. JloBepUTENbHBIM HMHTEpBAI JJISI MAaTEMaTUYECKOTO OXUJAHUS HOPMAJIbHO PACHPEACIICHHON CIy4alHOU
BEJIMYHHBI.

26. JloBepUTENbHBI HMHTEpPBAN Ul CPEOHEr0 KBAJIPaTUYECKOTO OTKIOHEHUS HOPMAJIbHO pacIpeleIeHHON
CIIy4aliHOU BEJIMYUHBI.

27. O1ieHKa BEpOSTHOCTU OMHOMHAJIBHOTO PaCIpeieleHHsI 10 OTHOCUTEIbHON YacTOTeE.

28. CraTUCTUYECKHE IPOBEPKU CTATUCTHUECKUX runore3. OMmuOKy nepBoro U BTOPOro poa.

29. IloHsATHE O KpUTEPUAX MPOBEPKHU CTATUCTUUECKUX TUNIOTE3. KpuTepuu 3HaUMMOCTH U KPUTEPUU COTJIACHUS.

30. Kputnueckas 061acTh, ypoBeHb 3HAUUMOCTH, MOLITHOCTh KPUTEPUSI.

31. CpaBHEHME JBYX AUCIIEPCUII HOPMAJIBHBIX T€HEPAIbHBIX COBOKYITHOCTEH.

32. CpaBHEHME UCIIPABICHHOMN BEIOOPOUHON TUCIIEPCUH C THITOTETUYECKOM HOpMaIbHOM qucniepcueil reHepaabHON
COBOKYITHOCTH.

33. CpaBHEHHE JBYX CPEJHUX FE€HEPAIbHBIX COBOKYITHOCTEM.

34. CpaBHeHME BBIOOPOYHOU CpeHEN C THIOTETUYECKOW HOpMaIbHON CpelHEl reHepaaTbHOU COBOKYITHOCTH.

35. CpaBHeHME Ha0I101aeMON OTHOCUTENIBHONW YaCTOThI C THIIOTETHUECKONW BEPOSTHOCTHIO MOSIBIECHUS COOBITHS.

36. Kpurepuit cornacus IIupcona 1 IpOBEpKH THIIOTE3BI O HOPMAIBHOM PaCIIPENCIICHNH.

37. dyHKUMOHAJIBHAS 3aBUCUMOCTB U perpeccus. Kpusble perpeccun.

38. Br10opouHbIil KO3()PUIMEHT KOPPETSIIH.

39. KoppensmoHnHas 3aBUCUMOCTb, BEIOOPOYHBIE MPSIMBIE PETPECCUU.

40. OnpeneneHre napaMeTpoB JMHEHHON perpeccuy METO0M HauMEHBIIUX KBaJpaToB.

Hpumepuble npakmuueckue 3a0anus ona 3auema:

1. Beruucnure npenessl:

_ 1+4x-x . 3x-arcsin 2x 2% —1—
a) lim—————;0) lim——"1-":B) |im 2x-1-+5
x>0 X +3X° + 2X x>0 COS X —COS™ X X3 x—3




CTpyKTypHBIii
JJIEMEHT
KOMITETCHIIUHI

[Inanupyemblie
pe3yIbTaThl
o0ydeHus

OneHouHble CpeaCcTBa

X =ctg2t,

9] ﬂ o, _ 4x—x?
2. Haiinure s pyHKLMiA: a) y=e . 0)
dx y = In(sin 2t).

3. Haiitu npoun3BoHBIE CIISAYIONIMX (PYHKITUH.

1) y=sinx+1
X

2) y=(x+tgxf

3) y=6“ﬂ)%+ al

x> +1
4) y — (X + 4)5+x
5) x—-y-e'y+2=0

Haiitu npou3BoiHbIE BTOPOTO TIOpSIKA ( y")
6) y:(ﬁ)VX+1
j— 2 _
7){x_t 1,

y=1+t°
4. BbluuciuTh: a) 3\/—\/§ +1, 0) (1— i)zs.
5. HaiitTu Heonpeien€HHbI  MHTETpa: a) I sin 3x - cos 5xdx , 0) f 1-cosx dx.B) J.(2x+5)~exdx.
(x—sin x)*
V20
. xdx
6. BerauciauTh onpeneneHHbIi HHTEerpa j :
2
2 x“+5

1
7. BBIYUCIUTH ONpeIelICHHBIN HHTETpa J4x .arcsin xdx -
0




CTpyKTypHBIii
JJIEMEHT
KOMITETCHIIUHI

[Inanupyemblie
pe3yIbTaThl
o0ydeHus

OneHouHble CpeaCcTBa

8. Haiitu momans Qurypel, orpaHuueHHod smHusmu: X=4, Yy~ =4X

9. UccnenoBath Ha 3KCTpeMyM QYHKIHIO Z = x% — 2Xy + 4y3

Ilpumepnule npuknaonsle 3a0auu u 3a0anus

3agaya 1. 3aBUCUMOCTB ITyTH OT BPEMEHU NPU NPAMOJIMHEHHOM JIBUKEHUU TOYKH 337a€TCs yPAaBHEHUEM

S= %ts +2t? -3,rne S —nyTh B M, a t — Bpems Bc. Beunciute ee CKOPOCTh U YCKOPEHHE B MOMEHT BPEMEHH
t=4c.

3anauva 2. 3aBucuMocTh 00beMa BbIIYCKa NPOAYKIKHU V 0T KanuTaabHbIX 3aTpar K onpenensiercs pyHKuei
V=VIn(4+K?). Haiitn UHTepBasl u3MeHeHus K, Ha KOTOpoM yBenndeHUe KaluTalbHbIX 3aTpar Hea(h(HhEeKTUBHO.

2 Kypc (IpUMepHbIe 3aJJaHusl U HOATOTOBKH K IK3aMEHY)

N3yuuts (y3HaTh) BOBMOKHOCTH CEPBUCOB, IU(DPPOBBIX HHCTPYMEHTOB VISl BU3yalIM3allU1, aHAIN3a TPUKIaIHBIX
3aJ1a4, peraeMbIX CPEeICTBAMU MAaTEMATHIECKON CTaTUCTHKU:
3aoaua 1. o Bei6OpKe 06beMom N=100

1) TlocTpoUTh HHTEPBAIBHbII BAPHAIOHHBIN PSII.

2) TloctpouTh rpadMKH: MOIUTOH YACTOT; THCTOTPAMMY OTHOCHUTEIBHBIX 4acTOT (rpaduuecKyro OLeHKY
IUIOTHOCTH PACHpe/eNieHNs]); TOJIMIOH HAKOMJICHHBIX OTHOCUTENIbHBIX YacTOT (3MIUPUUECKYIO (PYHKIIHIO
pacripesieieHust).

3) OmnpenenuTh BEIOOPOYHBIE XapaKTEPHUCTUKHI PACIIPEICIICHUS:

- BRIOOPOYHOE Cpe/THEe

- BRIOOPOYHYIO JTUCTIEPCHIO

- BBIOOpOYHOE CpeiHee KBaApaTHIECKOe OTKIIOHEHHE
- BBIOOPOYHBIN KO3PPUIIMEHT aCUMMETPUN

- BBIOOPOYHBII1 9KcLece




CTpyKTypHBIii
JJIEMEHT
KOMITETCHIIUHI

[Inanupyemblie
pe3yIbTaThl
o0ydeHus

OneHouHble CpeaCcTBa

4)

- BBIOOPOYHBIE MOJlY U MEIUAHY

- k03¢ punmenT Bapuanuu

Hcxons u3 MOTY4YEHHBIX B X0/1€¢ pabOTHI JaHHBIX, OXapaKTEpPU30BaTh paclpeieIeHue UCCIEyeMOTro
npusHaka. OTBETHTH Ha BOIIPOC: KAKOB CMBICI ITOJIyYEHHBIX XapaKTepUCTHK? (B CHOCKE STYCUKH C

HOMEpPOM BapuaHTa --- B IEPBOIl CTPOKE --- YKa3aHO, KaKas XapaKepUCTHUKa H3MEpeHa).

3aodaua 2. T1lo nanHbIM 337a4M | BBIOJIHUTH CIEAYIOIINE 3aJaHuUs .

1)
2)

3)

[TpoBepuTh rUNOTE3y O HOPMAIBHOM PACIIPEICIICHUN CIy4alHOM BeMMYMHBI X  C [IOMOIIBIO KPUTEPUS
[Tupcona (xu-kBagpar) Ha 5% -HOM ypOBHE 3HAUMMOCTH;

[TocTpouTh TEOPETUYECKYIO KPHBYIO HOPMAJIBHOTO PACIPEACICHUS THCTOTPaMMeE BHIOOPOYHBIX
(3MITMPUYECKHX) YACTOT.

3anmmcars GOpMYITy TUIOTHOCTH PaCIPEICIICHHS TAaHHBIX.

Pe3ynbraT (CKpMHIIOTHI WITH ...7) PEACTaBUTh Kak OTBET Ha 3aaanue B Moodle, nin B Google nokymenTe, wim Ha

nocke Miro.

OIIK-2.2:

OG6pabatbiBaet u
aHATU3UpPyeT
CTaTUCTUYCCKYIO
UHPOPMALIUIO C
UCIIOJIb30BaHUEM
METO/I0B
HKOHOMHYECKOTO
aHam3a,
CTAaTUCTUKU U
CIICIINAJIbHBIX
POTPaMMHBIX
CpEeCTB, NOTy4aeT
000CHOBaHHbIE

SANFEE I

9.

10.

11.
12.

Martpunel. [IeiicTBrg Hal MaTpULIAaMU U UX CBOMCTBA.

Onpenenurenu U UX CBOWCTBA.

OOpatHasi MaTpHIa U €e CBOUCTBA.

Panr maTpuisl.

Cuctembl TUHEHHBIX anredpandyeckux ypaBHEeHHH. MaTpuuHas 3anuck. MeTo/ibl perieHus: GopMyIbl
Kpamepa, matpuunsiii ciocod, meton ['aycca.

Uccnenoanune CJIAY Ha coBMecTHOCTH. Teopema Kponekepa — Kanemn.

Huddepenunansuble ypaBHeHUs nepBoro nopsaka. OcHoBHble onpeneneHus. Teopema Komm. 3anagya
Komm.

@OyHKIIMU HECKOJIbKUX MepeMeHHbIX. OCHOBHBIE ompeieneHus . JINHUK ypoBHS PYHKLINUU ABYX [T€PEMEHHBIX.
YacTHble MPOU3BOAHbBIE (DYHKIIMM HECKOJIBKUX NepeMeHHo [Ipon3BoaHas o HanpaBJIeHHUIO.
OKkcTpeMyM (pyHKIMU JBYX NepeMeHHbIX. Heo0xoanmoe 1 10CTaTouHOe YCIOBHS CYILIECTBOBAHUS TOUEK
AKCTpPEMYyMa.

VY CIIOBHBIN 3KCTPEMYM.

Anrebpanueckasi opMa KOMIUIEKCHBIX YHCEN U ACHCTBUS HAJl HUMHU.




CTpyKTypHBIii [Inanupyemblie
JJIEMEHT pe3yIbTaThl OneHouHble CpeaCcTBa
KOMIIETCHIIUU o0yudeHus
BBIBO/JIBI U 13. Tpuronomerpuueckas (popma KOMIUIEKCHBIX YUCEN U JCHCTBUS HAJl HUMH.
npeiaraet
BO3MO>KHBIE
Ilpumepnvie npakmuueckue 3a0anus u 3a0a4u
BapHaHThI
PCIICHIA 3aganue 1. CocTaBeTe AITOPUTM PELICHHS .. ... 33/Ia4H.
IIOCTaBJICHHOMN
% 5/y2
OKOHOMHHCCKON | 33 yagme 2. Boruuciure npubamxenno Y = VX mpu X = 1,03,
3a/1a4u

3agaua 3. Beruncnute npezen no npasuity Jlonurans lim w .
X—2 X _4

3aganue 4. ChopMmynupyiiTe HEOOXOAUMOE YCIOBHE SKCTpeMyMa QYHKIIUU  OJIHOM MEepEMEHHOM.

12

2

3anaua S. Hccnenosars GyHKIMIO U TOCTPOUTEH €€ TPaduK: y =2 +
X° -4

3agaya 6. KakoB reomeTpuiecKkuii CMbICI ONPEAEIEHHOT0 UHTErpaja OT 1aHHOM (QYHKIIMY B JaHHOM MHTEpBaJje B
JIEKapTOBOM cucTeMe KoopAuHatT?

Baganue 7. Haiiti HanOosbIlice ¥ HAaMMEHbIee 3HaYeHne Gykuuny = f(x)Ha orpeske [a; b]:

ly=x +§[1; 10].

2.y =222[=2;0].

T 24x2

3.y =x%2-v3—x[1;3]




CTpyKTypHBIii
JJIEMEHT
KOMITETCHIIUHI

[Inanupyemblie
pe3yIbTaThl
o0ydeHus

OneHouHble CpeaCcTBa

Ilpumepnvie npakmuyeckue 3a0anus u 3a0a4u

3agauya 1.I1ycts Temn nundsiiuu cocrarisietr 1% B 1eHb. Ha CKOMBKO yMEHBIUTCS MEPBOHAYATBLHAS CYMMa 4epe3
noarozna?

3agauya 2.3aBUCHMOCTD MEXTY H3AepKKaMu pou3BojcTBa C u 06beMoM npoaykiun QBeipakaercs ¢pyakiueit C =
30Q — 0,08Q3. OnpenenuTts cpeHue U peiebHbIe H3ACPKKH pHu 00beMe mpoaykiuu Q =5 ex.

3agauya 3. Oyukiuu cipoca D u npeiokeHust SOT IIEHbI P BHIPAXKAIOTCS COOTBETCTBEHHO YPAaBHEHUSIMU

D=9-p, S=1+p.

Haiitu snmacTiaHOCTB CrIpoca U MPEUIOKEHUS IPH paBHOBECHOH IIEHE, a TAaKXKe U3MEHEHHE J0X0a (B MPOLEHTAaXx )
npu yBenuueHuu 1eHsl Ha 10%.

3anaua 4. Ilpu nocraske c 3aBoja Ha 6a3y 1000 paxnonprUEeMHHUKOB, Y 55 BBIIUIHA U3 CTpost Jamibl. Haiftu
BEPOSATHOCTb TOT'O, YTO B3SAThIA HayJauy NIPUEMHUK OyJ€T UCIIPABHBIM.

3agaua 5. [IaTHagUaTh 3K3aMEHAIIMOHHBIX OMJIETOB COZIep KAt M0 2 BOMpPOCca, KOTOPbIE HE IOBTOPSIFOTCS,
HK3aMEHYIOUIMHCS 3HAET TOJIBKO 25 BOnpocoB. HaliTu BepOsATHOCTH TOTO, YTO 3K3aMeH OY/ET CllaH, €ClU JJIsl 3TOT0
JIOCTaTOYHO OTBETUTH HA J[Ba BOIPOCA OJTHOTO OHIIETA.

3agaya 6. /lan 3aK0H pacnpeeneHns JUCKPETHOM CIIy4aliHOM BEINYMHBIL:
X:| 110 | 120 | 130 | 140 | 150

p: 10102 |03 |02 |02

BBIUYUCIIUTH €€ MAaTCMATUYCCKOC OKUJAHUC, TUCTICPCUIO U CPCAHEC KBAAPATUICCKOC OTKIIOHCHHUC.

Bagaua 7. [lana QyHKIMS pacnipenieneHus: HEIPEPhIBHOM CilydaifHOW BEeNUYMHBI X

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

Haiitn mnotaocTh pacnpenenenus f(X), moctpouts ee rpaduk, BEpOSTHOCTh MONAJaHUs B 3aJaHHBIA HHTEepBa [0,5;




CTpyKTypHBIii
JJIEMEHT
KOMITETCHIIUHI

[Inanupyemblie
pe3yIbTaThl
o0ydeHus

OneHouHble CpeaCcTBa

2], Mx, Dx, ©“x.
3agaua 8. 3agaHo pacnpeneneHre BEPOITHOCTEN TUCKPETHON ABYMEPHOM CIIy4aiiHON BEJIMYUHBI:

Y\ X 2 5 8
0,4 0,15 0,30 0,35
0,8 0,05 0,12 0,03

HaiiTu 3aK0oHBI pacripeiesieH!s] COCTaBISIFOIINX, KO3()PUIMEHT KOppesIiiiu

VYMeeT pemars 3a/1a4d IPEIMETHON 00JIaCTH: BBIOMPATh METOA U aJITOPUTM JUIS PEIICHHs] KOHKPETHOH 3a1a4H,
apryMEHTHPOBATh CBOM BBIOOP; CTPOUTH MPOCTEUIINE MATEMATUUECKUE MOJIEIIH PEabHBIX MTPOIIECCOB U CUTYAIUH;
IPUMEHSATh KOMITBIOTEPHBIE MATEMaTUYECKUE TPOTPAMMBI JUTS PELICHUS 3a1a4:

- 00JaaeT HaBbIKaMu 0TOOpa 1 00pabdoTKK HH(pOpPMALINH,

- HaBBIKAMH U METOJIMKaMU 0000IIEHHSI PE3YIbTaTOB PELICHNUS 3a/1a4 Ha OCHOBE TEOPETUYECKHX MOJIOKEHUH Teopun
BEPOSITHOCTEN U MaTeMaTHUYECKON CTAaTUCTHUKH.

Ilpumepnoe npuknaonoe 3adanue
Uccnenyerca CBA3b Mexny pacxogamu o KOMIaHUM 110 100b14e (pa3paboTke) chipbs (X, ThIC. py0.) U 00beMamMu

MPOJIaK ChIPhs nepepadaTriBatonuM 3aBoaaM (Y, Teic. py0.) u SABUCHUMOCTD o6bema npoaax Y OT pacxoI0B Ha
no0bray X. Cenenus no 60 ciydaifHO 0OTOOpaHHBIM KOMITAHUSIM CTPYIIHPOBAHBI B KOPPEISIIMOHHYIO Ta0IuIy (CM.
HUXKE)




CTpyKTypHBIii
JJIEMEHT
KOMITETCHIIUHI

[Inanupyemblie
pe3yIbTaThl
o0ydeHus

OneHouHble CpeaCcTBa

[0; | [03; [0.9; |12

X 03) [06) |[[06;09) |12 |15) Ny
[0,9; 1,8) 2 1 3
[1.8;
2,7) 11 6 1 18
[2,7; 3,6) 1 20 2 23
[3,6; 4,5) 1 9 10
[4,5; 5,4) 4 4
[5.4; 6,3) 1 1 2

Ny 2 13 27 17 1 60

Tpebyercs:
1) TlocTpouThb AMArpaMMy paccesiHusi BBIOOPKH.
2) BbIUHCIUTH KOBAPHAIMIO M KOIPPUIIEHT KOPPEISILIUU.
3) IlpoBepuTh 3HAUMMOCTH JTHHEHHOTO KO3 (DHIIMEHTA KOPPEISIUK PpH  ypoBHE 3HaunMocTu 0=0,05.
4) OmnpenenuTh JOBEPUTEIBHBI HHTEPBAI U CTAaHIAPTHYIO OMIMOKY JHHEHHOTO K03 duIreHTa Koppemnsiuu.
5) Cnenath BBIBOJ O CHJIC M HAITPABICHUH CBSA3H PACXOOB 10 J00bIUE C 00bEMaMU IPOIaXK.
6) Haiitu ypaBHeHue nuHeitHOM perpeccun Y Ha X: Y=bo+b; X; nocTpouts Ha rpaduke mosst Koppeisuuii TMHUIO
perpeccum.

7) Bbrauciauth KOAPPUIUCHT TeTePMUHAIINN R%,
8) IlpoBepuTh aJeKBaTHOCTH MOCTPOCHHON MOJIEIN HCXOAHBIM JTaHHBIM. J[JIs1 3TOro NpOBEpHTS:

3HaYMMOCTb YPaBHEHUS PETPECCHH B LEJIOM (3HAUUMOCTh K03 uiineHTa rerepMuHanum R? o F-xpurepuro
Oumiepa;




CTpyKTypHBIii [Inanupyemblie
JJIEMEHT pe3yIbTaThl OneHouHble CpeaCcTBa
KOMIIETCHIIUU o0yudeHus

- 3HaYUMOCTH KOA(PPHUIMEHTOB perpeccuu by u by ¢ momompto kputepust CTbIOJICHTA;

- MOCTPOUTH HA YPOBHE 3HAYMMOCTHU 0. JIOBEPHUTENIbHBIE HHTEpBaJbl s Kodddumrentos b0 u bl ypaBHeHus
perpeccumu.

9)  JlaTb comepikaTeIbHYIO HHTEPIPETAIHIO:

- ko3 durmeHToB perpeccuu by u by

- ko3 duimeHTa 1eTepMUHALINH,

- KayecTBa MOJEIH HA OCHOBAHHH TOKa3aTens R 1 oTHOcHTenbHOM omnOK: — anmpokcnmamun MAPE.

PaccunTath 10 MoCTpOEHHON MOZEIH MPOrHO3HOE 3HAaYeHHE 0ObeMa mpoJaxxk Y_NP Ui pacXxoa0B O A0ObIUE,

Oonpimux  cpeaHero 3HaueHus X Ha 10%.

0) [lopsiioKk npoBeaeHNUsI MPOMEKYTOYHON ATTECTAIUM, TOKA3ATEeJIH M KPUTEPUH OLICHUBAHMS

[IpomexyTouHas aTTecTanus 1o AUCUUIUIMHE «MareMaTHKa» BKIYAeT TEOPETUUECKHE BOIIPOCHL, TO3BOJISIOIINE OLIEHUTh YPOBEHb YCBOCHHUS
00y4aroIUMuUCs 3HaHUH, U TPAKTUYECKUE 3a/IaHusl, BBIABIIAIONINE CTETIEHb C(HOPMUPOBAHHOCTH YMEHUHN U BIaJIeHUH, TPOBOIUTCS B PopMe dk3ameHa (2
Kypc) u B popme 3auera (1 xypc).

DK3aMeH MO0 IaHHON JUCIUIIMHE IPOBOJUTCS B YCTHOM (OpMe 10 IK3aMEHALMOHHBIM OMJIeTaM, KasK/bli U3 KOTOPBIX BKIIIOYAET 1 TeopeTHuecKuii Bonpoc
U /1Ba MPAKTUYECKUX 3a/laHusl.

Iloka3aTeiu M KpUTEPUH OLICHMBAHUSA IK3aMeHA:

— Ha OLIEHKY «OTJMYHO» — 00ydJaromuiicsa JEMOHCTPUPYET BHICOKHI YpOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CUCTEMATHUECKOE U
riry0okoe 3HaHue y4yeOHOro MaTepuasa, CBOOOIHO BBIIOIHIET MPAaKTUUYECKUE 3a/1aHuUs1, CBOOOIHO ONEpUpPYET 3HAHUSMH, YMEHUSAMH, IPUMEHSIET UX B
CUTYaIUsIX MOBBIIIEHHON CI0XHOCTH.

— Ha OLIEHKY «XOPOI0» — 00yUaloHiics AeMOHCTPUPYET CpelHUIl ypOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIE 3HAHUS, YMEHHS OCBOEHBI, HO
JIOMTYCKAIOTCSl HE3HAYUTENbHbIE OINOKH, HETOYHOCTH, 3aTPYIHEHUS IPU aHAIUTUYECKUX ONEpalusiX, IEPEeHOCe 3HaHUN U YMEHHI Ha HOBBIE,
HECTaHJapTHBIE CUTYyAIUH.

— Ha OLIEHKY «yA0BJIETBOPUTEIbHO» — 00ydJaloUiCs JEMOHCTPUPYET OPOTOBBI YPOBEHb CPOPMUPOBAHHOCTH KOMIIETEHIIMI: B X0J1€ KOHTPOJIbHBIX
MEPOTPHUATHIA JOMYCKAIOTCS OMUOKH, TIPOSBISETCS] OTCYTCTBUE OTJENBHBIX 3HAHUM, YMEHUN, HABBIKOB, 00YUaOIIUIACS UCIIBITHIBAET 3HAUUTETIHLHBIC
3aTpyJHEHUS MPU OTIEPUPOBAHUY 3HAHUSMU M YMEHUSIMU MPU UX NIEPEHOCE Ha HOBBIE CUTYALIUU.

— Ha OLIEHKY «HeY/JA0BJIETBOPUTEIbHO» — 00YJaOLINiics IeMOHCTpUpYeT 3HaHus He Ooniee 20% TeopeTHYecKoro Marepuasa, J0MyCcKaeT CyIleCTBeHHbIE
OLIMOKH, HE MOXKET NTOKa3aTh UHTEJUIEKTyalbHbIE HABBIKU PELICHMSI IPOCTHIX 33]1a4 UM HE MOKET MI0Ka3aTh 3HAHUS J1a)Ke Ha YPOBHE BOCIIPOU3BEICHHUS U
00BbsICHEHUS! UH()OPMAIIHH.






