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Tab6muiia 1 ITactopT dhoOHZA OLIEHOUYHBIX CPE/ICTB

INacnopT ¢oHAA OLIEHOYHBIX CPeACTB

MoOIVIIL dopmMupyembie OLnleHOYHbIe
Ay KOMIEeTeHLIUU MaTepHrasibl KonnuecTtBo
JVICLIUTUTUHBI
WU X YaCTH Y Cpe/iCTBa
BxogHoe
1. BBegeHnue A 20
TeCTUPOBaHUE
OIIK-1. Criocoben 20
2. D/IeMEeHTBI pelaTh TUIIOBBIE KonTposibHas BAapUaHTOB
MaTeMaTUYeCKoro | 3a7a4u pabota Nel o 5
aHanausa npohecCuOHaTBHON 3a/laHMi
NESITETbHOCTH HA TecTupoBaHue 50
OCHOBE 3HAHUU 20
OCHOBHBIX 3aKOHOB KoHTtponbHas BapUaHTOB
3. DneMeHThI Teopuur
. MaTEeMaTUYECKUX U pabota Ne2 o 5
BEpPOSITHOCTEH o
€CTECTBEHHBIX HAYK C 3a/laHuM
IIPUMEHEHUEM TectrpoBaHue 50
uH(pOpMaIMOHHO- 20
4. J/1eMeHTbI KOMMYHHKAIIMOHHBIX KounTponbHas BapHaHTOB
MaTeMaTUyeCcKoW | TEXHOJIOTHiA pabota Ne 3 o 3
CTaTUCTUKHU 3a/laHust
TecTtrpoBaHue 65




1 ODEHOYHBIE MATEPUAJIbIL, HEOBXO/INMBIE
AJIs1 OOEHKHW 3HAHUHW, YMEHVUUN U HABBIKOB JEATE/IBHOCTHU

B ITPOLHECCE OCBOEHUSA JNCIUNITVIMHbI

Tabnuiia 2 — ®opmMupyeMble KOMIETEeHI[UH

O11eHOYHEBIE
Kop v HanmeHOBaHue Koz v HaMeHOBaHue WHAMKATOPa AOCTHKEHUS MATEDHALL
KOMIEeTeHL[UH KOMIIeTeHIIUU (YaCTU KOMIEeTeHLH) b
Y CpeficTBa
PA3/EJI 1. BBefenue
OIIK-1. Cnocoben
pemaTh TUTIOBEIE
3aaun
pohecCHOHATBLHOM
JeATEIbHOCTH Ha OIIK-1.6. /IleMoHCTpUpPYET 3HAHUE OCHOBHBIX
OCHOBE 3HaHUH MOHATHH U METOJI0OB MaTEMaTUYECKOTO arapara BxoOIHOE
OCHOBHBIX 3aKOHOB (yHIaMEHTaNbHBIX HAyK (MaTeMaTUKH), TecTH %B&HI/IE
MaTeMaTUYECKUX U HEOOXOIUMBIX JUIsl pEIICHHs TUTIOBBIX 3a7ad B P
€CTECTBEHHBIX HayK ¢ | 00JaCTH arpOHOMUU
IPUMEHEHUEM
nH(OPMAaIIMOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTUI
PA3JIEJI 2. DjieMeHTbl MAaTEeMATHY€CKOI0 AHAJIN3A
OIIK-1.
CrniocobeH pematb
P OIIK-1.6. JleMoHCTpUpPYET 3HAHUE OCHOBHBIX
THUIIOBBIC 33]]a41 N
. MOHATUI U METOZ0B MaTeMaTHYECKOTO anmnapara
npodeccCuoHaIbHON
(yHIaMEHTAIBHBIX HayK (MaTEMaTHKH),
NeSITeIbHOCTH Ha
. HEOOXOAUMBIX JUIsl pellieHHs] TUIIOBBIX 3ajay B
OCHOBE 3HaHUI KonTtposbHas
o0jacTu arpOHOMUHU.
OCHOBHBIX 3aKOHOB . pabota
OIIK-1.7. Mcnionb3yeT 3HaHWE OCHOBHBIX IOHATUN
MaTeMaTUYECKUX U TecTtrpoBaHue
1 METOJIOB MaT€MaTUYECKOro armapara
€CTECTBEHHBIX HaYK C
(yHIaMEHTaIbHBIX HayK (MAaTEeMAaTUKH) IS
IPUMEHEHUEM
pelIeHus CTaHIaPTHBIX 3a/1a4 B 001acTH
UH(POPMALIMOHHO-
arpoOHOMUH.
KOMMYHHKaIIMOHHBIX
TEXHOJIOTUH
PA3/IEJI 3. D/ieMeHThl TeOPUH BEPOSITHOCTEN
OIIK-1. Cnocoben
eIIaTh TUIIOBbIE
p I OIIK-1.6. [IleMoHCTpHUpYET 3HAHNE OCHOBHBIX
., | MOHATHUI M METOAOB MaTeMaTHYECKOTO anmnapara
npodeccCuoHaIbHON
(yHIaMEHTAIBHBIX HAyK (MaTEMaTHKH),
NeSITETbHOCTH Ha
. HEOOXOAMMBIX JUIsl pellieHHs TUIIOBBIX 3ajay B
OCHOBE 3HaHUI KonTtposbHas
o0JacTu arpOHOMUHU.
OCHOBHBIX 3aKOHOB . pabota
OIIK-1.7. Mcnionb3yeT 3HaHWE OCHOBHBIX IIOHATUN
MaTeMaTUYECKUX U TectupoBaHue

€CTECTBEHHBIX HaYK C
PUMEHEHUEM
UH(POPMAIIMOHHO-
KOMMYHHUKAI[HOHHBIX
TEXHOJIOTUH

Y METOJIOB MaTEMaTHYECKOTO ariapara
(yHIaMEHTaIbHBIX HayK (MAaTEeMaTUKH) IS
pelIeHus CTaHIaPTHBIX 3a/1a4 B 001acTH
arpoOHOMHUH.

PA3/IEJI 4. D/1ieMeHTbl MaTeMaTHYeCKON CTaTUCTHKH

OIIK-1. Cnocoben

‘ OIIK-1.7. Mcionb3yeT 3HaHWE OCHOBHBIX MOHATUMN | KoHTposibHas
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peiaThb TUIIOBLIC
3a/1auun
npodeccHoHaNBHOMI
NeSITEIbBHOCTH Ha
OCHOBE 3HaHHI
OCHOBHBIX 3aKOHOB
MaTEMATUYCCKUX U
€CTECTBEHHBIX HaYK C
IMPUMCHCHUCM
nH(pOpMaITMOHHO-
KOMMYHHKAIIUOHHBIX
TEXHOJIOTH1

Y METOJIOB MaTeMaTHYECKOTO anrmapara
(dbyHIaMEeHTaIBHBIX HAyK (MATEMAaTHUKH) TS
peleHus CTaHIapTHBIX 3a/1a4 B 001acTH
arpoOHOMUH.

OIIK-1.8. imeeT HaBbIKM 0OPaOOTKH pacueTHBIX
IKCIIEPUMEHTATBHBIX JaHHBIX BEPOSITHOCTHO-
CTaTUCTHYECKUMH METOJAMH.

pabora
TectupoBanue




OueHouyHbIe MaTepHAJIbI U CPEACTBA I IPOBEPKHU
copMHUPOBAHHOCTH KOMIIETEH U

PA3JIEJI 1. BBenenne
Bxoonoe mecmuposanue

IIpexmecTrByomas amcuMiimHa — «Marematnkay (Ha 0aze 0O0Eero CpeaHero
00pa3oBaHMs)

1. Beeoume c knasuamypwv Baw eapuanm omeema.

Temnoxoa paccunran Ha 750 maccaxkupos u 25 wieHoB komaHAbl. Kaxknasn
cracarejbHas NLJTIONKA MoxKeT BMecTUTh 70 ye1oBek. Kakoe HauMeHblIIee
YMCJI0 NIJTIONOK I0JI2KHO ObITH HA TEIJIOXO0/1e, YTOObI B CJIy4ae
HEO00X0IUMOCTH B HUX MOKHO OBLJIO Pa3MeCTHTH BCeX MACCAKUPOB U BCeX
YJIECHOB KOMAaH/bI?

12

2. Beeoume c knasuamypol Baw eapuanm omeema.

Ha pucyHke :KHPHBIMHM TOYKAMH MOKA3aHO CYTOYHOE KOJINYECTBO 0CA/IKOB,
Bbinagasmmnx B Kazanu ¢ 3 no 15 ¢pespans 1909 roaa. Ilo ropusonrann
YKa3bIBAKOTCS YUCJIA MeCALA, 10 BEPTHKAJIU — KOJNYECTBO 0CAIKOB,
BbINIABIINX B COOTBETCTBYIOLINI IeHb, B MIWLJIMMeTpax. /[Jifl HarJssxHocTH
’JKMPHbIEe TOYKH HA PUCYHKe COeUHEHbI JJuHMel. OnpenesnTe Mo puCyHKY,
KAaKOr0 YMCJIa BIiEPBbIe BHINAJI0 5 MUJJINMETPOB 0CA/IKOB.

11

3. Beeoume c knasuamypor Baw eapuanm omeema.

IIpu cTpouTe/ILCTBE CEJIBCKOI0 10Ma MOKHO MCII0/1b30BATH OJJMH U3 ABYX
TUNOB QyHIaMEHTAa: KAMEHHbIH WJIH 0eTOHHBbIN. [/ KaMeHHOro
(¢pynramenTa He00X0AUMO 9 TOHH NPUPOIHOT0 KAMHA M 13 MEIIKOB LIEMEHTA.
st 6eToHHOr0 pyHaameHTa Heo0X0AUMO 7 TOHH eOHA U S0 MemKoB
neMenTa. TonHa kamus crout 1450 pyoJeii, medens crout 700 pyoJeit 3a



TOHHY, a2 MelIOK HeMeHTa cTouT 220 pyo.Jiei. CkoabKko py0.Jieil OyaeT cTOUTh
MaTepuaJ Ajs GyHaaMeHTa, ecJi BbIOpaTh HauboJ1ee JeneBbliii BADHAHT?
15900

4. Beeoume c knasuamypol Baw sapuanm omeema.

Haiigure nuiomaab TpeyrojbHUKA, H300pPaKEHHOI0 HA KJIEeTYAaTOM Oymare ¢
pa3Mepom KJeTKH 1 cm x1 cm (cm. puc.). OTBeT gaiiTe B KBAAPATHBIX
CaHTHMeTpax.

H

21

5. Bseoume c knasuamypwi Baw eapuanm omeema.

Ha cemunap npuexanu 4 yyenoix u3 lIBenun, 4 us Poccun u 2 uz Uraaun.
IHopsinok nokaaa0B onpenessiercs ;kepedbEéBkoii. Haliaure BeposATHOCTH
TOI'0, YTO YEeTBEPTHIM OKaKeTcsl A0KJIaL yueHoro us LHiseunu.

0,4

6. Bseoume c knasuamypwvl Baw sapuanm omeema.

. 5 5
Hajiiaure KOpeHb ypaBHEHUS gx =-5 e

-9

7. Beeoume c knasuamypor Baw sapuanm omeema.

Hajigute niomaabs poM0a, ecjiv ero AMaroHaJ u paBubl 14 u 6.
D C

—

B

42

8. Beeoume c knasuamypwvl Baw éapuanm omeema.
Ha pucyHnke n3o00paxén rpadpuk pyakuuu y = f (x) U KacaTejJbHas K HeMY B

TouKe ¢ abcuuccoii xo. Haiinnre 3Hauenne npounssoaHoii /' x) B Touke xo.



[=]
i S
=2y

0,25

9. Beeoume c knasuamypol Baw sapuanm omeema.
Paauyc ocHOBaHuS LWJIMHAPA PaBeH 2, BbicoTa paBHa 3. Haiiiure miiomaab
0OKOBOM NMOBEPXHOCTH HUJIMH/PA, IeJICHHYIO HA 7T .
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10. Bseoume c knasuamypwol Baw eapuanm omeema.
9 3

Haiigure 3Ha4YeHne BbIPpAKEeHUS (2a) a’-a’.

8

11. Beeoume c knasuamypol Baw eapuanm omeema.
JJia nmoaep;kaHus HaBeca IVIAHUPYETCS UCMOJb30BATh UWIHHAPUYECKYIO
Koy10HHY. /laBiienue P (B Ilackaiisix), oka3piBaeMoOe HAaBeCOM U KOJIOHHOW HA

4
o1mopy, onpeaejasieTcs 1mo q)OpMyJ]e P= nl/l)gz ,
T

rae m=2400 kr — o0uIas

Macca HaBeca M KOJIOHHBI, D — nuaMeTp KoJIOHHBI (B MeTpax). Cuuras
ycKopeHue cBo0oaHOro nagenus g =10 m/c’, a 7 =3, onpeaeanTe

HAMMEHbIIUI BO3MOKHBIH TMaMeTP KOJOHHBI, €CJIN IaBJIeHUE, OKa3biBaeMoe
HA OMOPY, He 10/KHO ObITH 0oabmie 800 000 I1a. OTBeT BhIpa3uTe B MeTpPax.
0,2

12. Beeoume c knaguamypol Baw eapuanm omeema.

OcHOBaHMEeM MNpPSAMOM TPEYroJbHONH NPHU3MBI CJIYKHT MNPAMOYIOJbHBIN
TPeyroiabHUK ¢ Kareramu 2 u 3. O0bem npusmsbl paBen 18. Haiinurte ee
0oKoBOeE pedpo.
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13. Beeoume c knasuamypol Baw eapuanm omeema.

Ot npucranu A K NpUcTaHu B oTHIPaBUJICH € IOCTOSIHHON CKOPOCTBLIO
NePBbIH TEIJIOX0/, a Yepe3 2 yaca mocJie 3Toro cjaeoM 3a HUIM €O CKOPOCTBIO,
HA 2 KM/4 00JiblICH, OTIIPABUIICH BTOPOi. PaccTosiHMEe MeKAYy NPUCTAHAMM
paBHO 323 kM. Haiiiure cKOpOCTh MEPBOro TEIJIOX0/Aa, €CJIU B IYHKT B 00a
TEIJ10X04a NpUObLIM 0AHOBpeMeHHO. OTBeT AaiiTe B KM/4.

17

14. Beeoume c knasuamypwl Baw eapuanm omeema.
Hajiaure TOUKYy MUHUMYMA PYHKUIMH ) = (x + 54)6)‘754 .
=55

15. Beeoume c knasuamypwl Baw sapuanm omeema.
Haiixnte KoopaMHATHI BeKTOpa a +b, ecin a(2;4), b(—3;7). B orBer

3aNuIINTe CyMMY KOOPAUHAT BeKTOpa a +b.
10

baHK BOMPOCOB BXOJHOTO TECTHPOBAHUS I10 TPEAIICCTBYIONICH IUCIUILINHE
«MaremaTuka (Ha 0aze 00I111eT0 CPEIHETO 0o0pa3oBaHus):
https://eios.kgsxa.ru/course/view.php?1d=4131

IpenmecTByiomas THCHUANINHA — «DU3HKay

1. Bvibepume 00un npagunvhblii 6apuanm omeema.
Nmnynabce Tesia onpenessiercs mo gpopmyuie ...

m
pP=—
v
2
p=my
+;:m\7
p=mwt

2. Bvibepume 00uH npasuibHbulll 6apuanm omeema.
Ennnuunei ndamepenusi padornl B cucteme equuun CHU saiBasiercs ...



+Jhx (lxoyos)
Bt (Barr)

H (HproTon)
[1a (ITackann)

3. Bvlibepume 00uH npasuibHbulll 6apuUanm omeema.

JIBa ToYe4YHBIX 3apsAaAa ...

OTTAJIKUBAKOTCS APYT OT Apyra

MPUTATUBAIOTCS APYT K APYTY

+B 3aBUCUMOCTH OT UX 3HAKOB IPUTATUBAIOTCS UJIA OTTAJIKUBAIOTCS

IIpeamecTByoOmasi JMCHUILINHA — «I/IH(bODMaTI/IKa C OCHOBaMH HCKYCCTBCHHOI'O
HHTCJICKTa»

1. Bvibepume 00uH npasuibHbili 6apuanm omeema.

TexcToBBIii MpoLeccop — 3TO NPOrpaMma, NpeAHa3HAYeHHAS A ...
paboThI C U300paXKEHUIMU

ynpasienus pecypcamu [1K npu co3nannu JoKyMeHTOB

+BBO/Ia, peJaKTHPOBAaHUS U POPMATUPOBAHUS TEKCTOBBIX JAHHBIX
aBTOMATHYECKOTO MEPEBO/Ia C CHMBOJIMYECKHX SI3BIKOB B MAIIMHHBIE KOJIBI

2. Bolbepume 00un npasuibHulll 6apuanm omeemad.

JJIeKTpOHHAadA TadauNIa — 370 ...

MIPUKJIaIHAs porpamMMa Jisi 00pabOTKH KOJTOBBIX TaOIHIY

YCTPOKCTBO MIEPCOHATHLHOTO KOMIBIOTEPA, YIPABIIAIONIEE €T0 PECypCaMu
+IpUKIIaaHAsS TPOrpaMma, MpeIHa3HaueHHAs 711 00pabO0TKH CTPYKTYPHPOBAHHBIX
B BUJI€ TAOJUIIBI JAHHBIX

CUCTEMHas IporpamMma, YIpasJIsSiolias pecypcaMu MepCcoHATBHOTO KOMIIbIOTEpa
npu 06padoTKe TaOIHIL

10



PA3JIEJI 2. Dj1eMeHTbl MATEMATHYECKOT0 aHAJIN3Aa

Koumponvnas paooma Ne 1 «Inemenmovlt mamemamuyueckozo anaiu3a
Tunosbie 3a0aHus

3adaHue 1. HaiiTy Ipou3BO/IHbIE 3aJaHHBIX (PYHKLIUM

3
1) y= x4—%+3\/?—6 ;
X

X
COoS —

2) y= 24;
X

3) y = e arcsin/x;

3adaHue 2. HaiiTu Heoripe/ie/ieHHble UHTeTpasibl:
4 1,5 6
1) J. —2——3 )CS +3— dx;
Ux

x° 2
2) Iex5x4dx;

V3
. 3/ 2
3aoanue 3. BEIYUCIUTL ONPEAECICHHBIN HHTETPA _[ xVI+x“dx.

0

1
3aoanue 4. ViccnenoBatb (QyHKIUIO y = §x3 —x*-3x+5 METOJaMU

G pepeHInanbHOTO UCYUCIICHUS U TIOCTPOUTH €€ TpaduK.

HccnenoBanrie MW TMOCTpOeHHE Tpaduka pEeKOMEHAYeTCs MPOBOAMTH IIO
clenyrouen cxeme:

1) HaitTu o0GaacTh onpeaeneHus: QyHKINH;

2) uccneaoBaTh PYHKIMIO HA YETHOCTh, HEYETHOCTH;

3) uccnenoBath GYHKIHIO Ha HEMPEPHIBHOCTh, HAUTH TOYKHU pa3pbiBa, €ClU
OHHU CYILECTBYIOT, OPEJEIUTh UX POJI;

4) HaWTH TOYKM DOKCTpEMyMa U OHKCTPEMyMbl (DYHKLIHH, OIPEAETUTH
WHTEPBAJIbl BO3pACTAHUA U yOBIBaHUS (PYHKIUU;

5) mHaiitu Touku mneperuba rpaduka (QyHKIHUU, ONPEACTUTH HHTEPBAJIbI
BBIIMMYKJIOCTU U BOTHYTOCTH rpaduka QyHKIUY;

6) HallTu TOUKM mepeceueHus: rpapuka QyHKIUU C OCAMU KOOPAHMHAT; MPH
HEOOXOJMMOCTH MOXHO JTOTIOJHUTENHHO HAWTH TOYKM rpaduka QpyHKIHH, TaBas
3HAYEHHIO X PsiJ] 3HAUCHUN U BBIYUCIISSI COOTBETCTBYIONINE 3HAUCHUS ;

7) nocTpouTh rpaduK GyHKIIMH, UCTIOJIB3YS PE3YIbTAaThl UCCIEIOBAHUS.

11



3adaHue 5. BbUC/IUTL TIOWAAL (UrYpbl, OrpPAaHUUEHHON JIMHUSIMU

y= 2x* —x—2 u y=—x"+x—1. Hocrpouts durypy.

Bapuanter 1-20 cmotpu:
MaremaTuka W MaTeMATHYeCKasl CTATHCTHKA : Y4eOHO-METOAMYECKOe

nocobue MO OpraHu3alryd KOHTAKTHOW U CaMOCTOSTENbHOM paboThl / COCT.
JI.b. PeiOuna. — KapasaeBo : Kocrpomckas 'CXA, 2026. — C. 5-11.

Kpumepuu oyenxu:

KonnuecTBo 0aiioB, BHICTABISEMBIX 3a BBIIIOJHEHHE 3aJaHUM, 3aBHCHUT OT
MPaBUIBHOCTH OTBETA W TIOJHOTHI PEIICHWS, TIOKA3hIBAOIINX YpPOBEHB
dbopmupoBanus ymenus qudPpepeHInpoBaHrs U UHTETPUPOBAHUS (PYHKITUH OTHOM
NMEePEMCHHOM W TIPUMCHEHHUS TIPOM3BOJIHBIX M HWHTETPAJIOB JJIsI PEIICHUS
MPAKTUYCCKUX 3a]1ad.

3a pemieHre, B KOTOPOM OOOCHOBAHHO TIOJY4Y€H TIPABWIBHBIA OTBET,
BBICTABIISIETCA  MaKCHUMaJIbHOE  KOJaudecTBO OawioB. CHmbkeHume — 0OailioB
MIPOU3BOJMUTCS TMPU HEIOCTATOYHOM OOOCHOBAHWH, HE3aKOHUEHHOCTH PCIICHUS,
HE3HAYNTEIbHBIX BEIYUCIUTEIHHBIX OMMOKaX MPU BEPHOM XOJI€ PACCYKICHUIA.

bannel 3a 3amaHWie HE HAYUCISIFOTCS TPH OTCYTCTBUHU PEUICHUS U TPYOBIX
ommOKkax. [IpaBUIBHBINA OTBET MPU OTCYTCTBUHU TEKCTa pEIIeHUs olleHuBacTcs B 0
0aJIIoB.

CamocTosiTe/IbHOE M3yYeHUE YU4eOHOr0 MaTepuasia

Koncnexkm Nel «Ocnoenble 31emenmapusle hyHKkyuu, ux ceoiicmea u 2papuxu)

3aganue:
Marematuka W MaTeMATHYeCKasi CTATHUCTHKA : Y4eOHO-METOAMYECKOE

nocobue MO OpraHu3alryd KOHTAKTHOW U CaMOCTOSITENbHOM paboThl / COCT.
JI.b. PeiOnna. — KapasaeBo : Koctpomckas 'CXA, 2026. — C. 19-20.

Kpumepuu oyenxu:
MakcuMalibHOE KOJIMYECTBO OaJUIOB: 3 Oaia.

Yyeono-uccneoosamenvckan paooma No 1
«Ilpumenenue npou3eo00HoOIll U UHMEZPANA 8 NPUKTIAOHBIX 3A0aA4aAX
0yoyuienl oessmebHOCHUY

CocraBpre M pemmre 1-2 3amadun Ha NPUMEHEHHWE NPOU3BOJHOU H
UHTETpalia B MPUKIAAHBIX 3ajadax Oyaymed npodeccrnoHalbHON
NEATEIIBHOCTH.

Kpumepuu oyenxu:
MakcuMalibHOE KOJIMUYECTBO OaJUIOB: 3 Oaia.
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TecToBbIE BOMPOCHI IO TEME, UCIOJIB3YEMBIE JJIs1 POMEKYTOUHOTO KOHTPOJIS
3HaHWA M0 JUCHUIUIMHE, TMPEJCTaBICHBI B COOTBETCTBYIOIIEM paszfeine (oHma
OIICHOYHBIX CPEACTB.

13



Tabsmiia 3 — Kpurepuu o1ieHKH chOpPMHUPOBAHHOCTH KOMIT@TeHIIAN

Kog u KpuTepuu olieHrBaHUs CHOPMUPOBAHHOCTH KOMIIETEHIIUN
HavMeHOBaHUe (4acTv KOMMIEeTeHI1H)
WHZMKaTopa Ha 6a30BOM YpOBHe Ha TIOBBIIIIEHHOM YPOBHE
JOCTIDKEHUS COOTBETCTBYET COOTBETCTBYeT COOTBETCTBYeT
KOMITeTeHLIUH OIleHKe OLIEHKE «XOPOIII0» OLIEHKEe «OTJINYHO»
(uactu «YJZ0BJIETBOPUTEJILHO 65-85% ot 86-100% ot
KOMITEeTeHITUH) » MaKCHMa/IbHOTO MaKCHUMa/IbHOTO
50-64% ot Oaia 6ana
MaKCHMa/IbHOT'O
6as1a
OIIK-1.6. 3HaeT OCHOBHBIE 3HaeT OCHOBHBIE 3HaeT OCHOBHBIE
JlemoHCcTpHpYyeT TIOHATHS Y METO/IbI TIOHSATHSL U METO/IbI TIOHSITHUSI U METO/IbI

3HAHHE OCHOBHBIX
MOHSTUN U METOJIOB
MaTEeMaTHIeCKOTO
amnmapara
byHIaMEHTATBHBIX
HayK (MaTeMaTuKH),
HEOOXOAUMBIX IS
peIlIeHuUs] TUTTIOBBIX
3aa4 B 00JIaCTH
arpoOHOMUH.
OIIK-1.7.
Hcnonw3yeT 3HaHUE
OCHOBHBIX TTOHSITUI
U METOJIOB
MaTEMaTHIECKOTO
amnmapara
dbyHIaMEHTATBHBIX
HayK (MaTeMaTUKH)
JUTSL PEIICHHUS
CTaHJapTHBIX 3a/1a4
B o0Jactu
arpOHOMUM.

I depeHIIMaTLHOTO
Y UHTETPaIbHOTO
WCUKC/IeHue
byHKIMM OHOM
repeMeHHOM, HO
JIOTTyCKaeT
HETOYHOCTHU B
Jl0Ka3aTebCTBaxX
TeopeTHyeCcKUx
yTBEP)KAEeHUN 1
BBIBOZIAX (OpPMYI,
yMeeT pelllaTh
OCHOBHbI€ THUIIbI
3a/]au ¥ BBITIOJTHSIET
He MeHee 65-75%
00s13aTe/TbHBIX
3a/laHuM
ITPOBEPOYHBIX pador,
umeeT
Tipe/iCTaBJieHNe O
BO3MOYKHOCTSIX
WCTIOTb30BaHUs
MaTeMaTHuecKoro
ammapara

I depeHIMaTLHOTO
Y UHTEeTPaIbHOTO
WCUMC/IeHe
byHKIMM OHOM

b depeHIMATEHOT
0 ¥ UHTEeTPaIbHOTO
HCUMC/IeHHe
GbyHKIMM OHOU
riepeMeHHOH, ymMeeT
JIOKa3bIBaTh
TeopeTHuUecKue
YTBEPXKJeHUU U
BBIBOJUTH (hOPMY/JIBI,
yMeeT pelllaTh
OCHOBHBIE THIIbI
3a7lau 1 BBITIOJTHSIET
He MeHee 76-85%
00s13aTe/IbHBIX
3a/laHuH
TTPOBEPOUHBIX pabor,
yMeeT HCII0/1b30BaTh
MaTeMaTHU4eCKUt
ammapar
nuddepeHiaIbHOT
0 U UHTerpasbHOTO
HCUHCTIeHre
¢byHKUMY 0HOMN
riepeMeHHOM /1715
peliieHust
MPUK/IA/IHBIX 3a71ay,
HO WCTIBITHIBAET
3aTpy/IHEeHUS TIPU

b depeHMaTBHOT
0 ¥ MUHTeTPaibHOTO
WCUHCTIeHre
(byHKIMM 0fHOU
repeMeHHOMH, ymeeT
JIOKa3bIBaTh
TeopeThyeckue
YTBEPXKIeHUU U
BBIBO/JJUTH
dhopmybl, ymeeT
pellaTb OCHOBHbIE
THUIBI 3371a4 U
BBITIOJTHSIET He
MeHee 86-100%
00s13aTeTbHBIX
3alaHuH
TTPOBEPOYHBIX
pabor, ymeet
pelLiaTh
HeCTaHJapTHbIE
3afaun, obyazaer
HaBbIKaMU
WCTO/b30BaHKUS
MaTeMaTH4YeCKOro
anrapara
nuddepeHIpaIbLHOT
0 ¥ UHTerpajibHOTO
HCUUCTIeHHe

repeMeHHOM /151 coJiepKaTenbHON GbyHKLIMY ofHOM

pereHus MHTEPIIPETauu riepeMeHHOM Ji71s

NIPUKJIA/IHBIX 33/lay, | MOJyYeHHBIX pelLieHUs

HO HCITBITHIBAET pE3yIbTaToB. TIPYK/IaHbIX 3a/1a4

3aTpy/AHeHUs MpU U BrazieeT

peIlIeHNH TaKOTo HaBbIKaMH

THIa 3a71a4. cofiepKaTeIbHON
UHTEPIIPETalnu
MOJTYy4YCHHBIX
PE3YJIBTAaTOB.
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PA3JIEJI 3. Di1eMeHTBHI TEOPUM BEPOSITHOCTE

Koumponvnaa pavoma Ne2 «Inemenmovt meopuu 6eposamuocmeit»
Tunoeuvle 3a0anusi

3aoanue I. BCX0XeCTh CEMSH JAaHHOI'O COpTa paCTeHI/Iﬁ OLCHUBACTCs

BEPOSATHOCTBIO p = Z [TocessHo 6 cemsH. HaiiTu BeposSTHOCTh TOTO, YTO OYJIET:

1) nsTh BCXOA0B;
2) HE MEHEe TSITH BCXO/IOB;
3) He MeHee ABYX BCXOJIOB.

3adanue 2. 3aBoxg COPTOBBIX CEMSH BBITyCKaeT THUOpUIHBIE CEMEHa
KyKypy3bl. U3BecTHO, 4TO cemeHa nepBoro copra coctaBistoT 90 %. Onpenenure
BEPOATHOCTh TOTO, YTO U3 B3ATHIX Haynauy ais rnposepku 400 cemsin 354 Oyayt
CEMEHAMM IIEPBOr0 COPTA.

3aoanue 3. BEpOATHOCTh TOr0O, YTO 3€PHO 3apa)X€HO BPEIMUTEISIMH, paBHA
0,002. Haiitu BeposiTHOCTH Toro, uro u3 2000 3epeH okaxkeTcss He Oojiee NBYX
3apayKEHHBIX 3€pPEH.

3aoanue 4. 3a1aH 3aKOH pacHpeieSIeHUs] TUCKPETHON CIIy4allHON BEIUYUHBI
B BHJC TaONMUIBI; B MEPBOM CTPOKE TaOJMIIBI yKa3aHbl BO3MOXHBIC 3HAYCHUS
CJIy4alHOW BEJIWYUHBI, BO BTOPOW — COOTBETCTBYIOLINE BEPOSTHOCTH.

-3 1 2
» 01 | 06 | 03

Beranciauts:

1) MaTeMaTUyeCKOE 0KUJIaHUE;

2) AUCIIEPCHIO;

3) cpenHee KBaIpaTUYECKOE OTKIOHEHHE.

3aoanue 5. Cpenusis JUiMHA JUMCTBEB CANOBOM 3E€MIIIHUKM Ha HEKOTOPOM
ydyacTke paBHa 7,4 cM. OTHaenbHbIE OTKJIOHEHHUS OT 3TOTO 3HAYEHUs CIy4ailHbIE,
pacmpeneneHbl 10 HOPMaJIbHOMY 3aKOHY CO CpPEOHUM  KBaJpPaTUYECKUM
oTkinoHeHueMm 0,8 cm. Hayrazg B3sT ogun nauct. HaliTu BeposSITHOCTh TOTO, YTO €ro
JUTUHA!

1) 6yner B mpenenax ot 7,0 cm 10 8,2 cM;

2) OTKJIOHUTCSI OT CpeaHel JuHbI He Ooree, yeM Ha 0,2 cM.
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Bapuanter 1-20 cmotpu:
MaremaTuka W MaTeMATHYeCKasl CTATHCTHKA : Y4eOHO-METOAMYECKOe

nocobue MO OpraHu3alryd KOHTAKTHOW U CaMOCTOSTENbHOM paboThl / COCT.
JI.b. PriOuna. — KapasaeBo : Koctpomckas ['CXA, 2026. — C. 20-25.

Kpumepuu oyenxu:

KonnuecTBo 0aiioB, BHICTABISEMBIX 3a BBIIIOJHEHHE 3aJaHUM, 3aBHCHUT OT
MPaBUIBHOCTH OTBETA M TIOJHOTHI PEIICHWS, TIOKA3bIBAIOIINX YPOBEHB
dbopMHUpOBaHUS YMEHUS PEIIATh 3a7a9H 110 TEOPUU BEPOSITHOCTEH.

3a pelmieHne, B KOTOPOM OOOCHOBAaHHO IIOJY4Y€H TIPaBWIBHBIA OTBET,
BBICTABIISIETCS  MakCHUMaJIbHOE€  KOJaMdecTBO OamnoB. CHmkeHnue  0ajioB
IIPOU3BOJMUTCS TPHU HEJOCTATOYHOM OOOCHOBAaHWH, HE3aKOHUECHHOCTH PEIICHUS,
HE3HAYNTEIbHBIX BEIYMCIIUTEIBHBIX OMIMOKaX MPU BEPHOM XOJI€ PACCyKICHHUI.

bannel 3a 3amaHue He HAYUCIAIOTCS TPH OTCYTCTBHUH PEIICHHUS U TPYOBIX
ommuokax. [IpaBuIbHBIN OTBET MPH OTCYTCTBUHM TEKCTa PEIIeHUs orneHuBaeTcs B 0
0aJIjIoB.

CamocTosiTe/IbHOE H3YUeHHe YUeOHOr0 MaTepuasia

Koncnexm No2 «Buowt 3akon06 pacnpeoenienus Ciyyainplx 6euduH

3ananue:
MaremaTtuka W MaTeMaTHYeCKasi CTATHCTHKA : Y4yeOHO-METOAMYECKOe

nocoOue MO OpraHu3alid KOHTAKTHOW W CaMOCTOSITENIbHOW paboThl / COCT.
JI.b. Pribuna. — KapasaeBo : Koctpomckas [CXA, 2026. — C. 29-30.

Kpumepuu oyenxu:
MakcuMaJIbHOE KOJIHUYECTBO OAJLIOB: 3 Oaia.

Yyeono-uccneoosamenvckasn paooma Ne 2
«IIpumenenue meopuu gepoamuocmeil 6 NPUKIAOHBIX 3a0auax 0yoyuieil
oesamebHoOCmu)

CocraBbTe M pemnTe 1-2 3a1a4n Ha MPUMEHEHUE TEOPUH BEPOSITHOCTEN
B MPUKJIAAHBIX 3a7a4ax Oyaymieit mpodhecCuOHaIbHON AESTETbHOCTH.

Kpumepuu oyenxu:
MakcuMaJIbHOE KOJIMUYECTBO OaJUIOB: 3 Oauia.

TecToBbBIC BOIIPOCHI IO TEMC, UCIIOJIb3YCMbIC JJIS IIPOMCIKYTOTHOI'O KOHTPOJIA

3HaHWA TI0 JUCHUIUIMHE, TMPEJCTaBICHBI B COOTBETCTBYIOIIEM paszfeine (oHma
OIICHOYHBIX CPEACTB.
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Tabmuia 5 — Kpurepuu orjeHKH chOPMHUPOBAHHOCTH KOMITETEHITMM

Kog u KpuTepuu olieHrBaHUs CHOPMUPOBAHHOCTH KOMIIETEHIIUN
HavMeHOBaHUe (4acTv KOMMIEeTeHI1H)
WHZMKaTopa Ha 6a30BOM YpOBHe Ha TIOBBIIIIEHHOM YPOBHE
JOCTIDKEHUS COOTBETCTBYET COOTBETCTBYeT COOTBETCTBYeT
KOMITeTeHLIUH OIleHKe OLIEHKE «XOPOIII0» OLIEHKEe «OTJINYHO»
(uactu «YJZ0BJIETBOPUTEJILHO 65-85% ot 86-100% ot
KOMITEeTeHITUH) » MaKCHMa/IbHOTO MaKCHUMa/IbHOTO
50-64% ot Oaia 6ana
MaKCHMa/IbHOT'O
6as1a
OIIK-1.6. 3HaeT OCHOBHBIE 3HaeT OCHOBHBIE 3HaeT OCHOBHBIE
JlemoHCcTpHpYyeT TIOHATHS Y METO/IbI TIOHSATHUSI U METO/IbI TIOHSITUSI U METO/IbI

3HAHHE OCHOBHBIX
TIOHSTHI U METO/IOB
MaTEeMaTHIeCKOTO
amrmapara
(byH1aMEHTaIbHbIX
HayK (MaTeMaTuKH),
HEOOXOAUMBIX IS
pEIICHHSI TUTIOBBIX
3aa4 B 00JIaCTH

Teopuu
BEpPOSITHOCTEM, HO
JI0TyCKaeT
HETOYHOCTH B
Jl0Ka3aTenbCTBax
TeopeTu4eCcKux
yTBEP)KIEHUN 1
BbIBOZIaX (popmy,
yMeeT pelllaTh

Teopuu
BEepOSITHOCTEM,
yMeeT JJ0OKa3bIBaTh
TeopeTHyecKue
YTBEP)KIEHUU U
BLIBOJUTDH (hOPMY/JIBI,
yMeeT pelliaTh
OCHOBHbIe THUTIbI
3a/la4 U BBITIOJTHSIET

TeopUu
BEpOSITHOCTEM,
yMeeT JOKa3bIBaTh
TeopeTHUecKre
YTBEP)KAEHUU U
BBIBOJJUTh
¢hopMmyJibl, ymeeT
peliaTb OCHOBHbIE
THITBI 3a71a4 U

arpOHOMMUH. OCHOBHBIE THUIIbI He MeHee 76-85% BBITIOJIHSET He
OIIK-1.7. 3a/1a4 U BBITIOJIHSIET 00s13aTe/IbHBIX MeHee 86-100%
Hcnonb3yeT 3HaHue | He MeHee 65-75% 3a/jaHui 00s13aTe/IbHBIX
OCHOBHBIX MOHATHI | 00s13aTe/TbHBIX MIPOBEPOUHBIX paboT, | 3aJaHui
1 METOJIOB 3aJjaHu yMeeT UCII0/Ib30BaTh | IIPOBEPOUYHBIX
MaTeMaTH4eCKOro TIPOBEPOYHBIX PaboT, | MaTeMaTHUeCKHi pabot, ymeeT
anmnapara uMeeT anrapar TeOpuu pelaTtb
($yHIaMEHTaJIbHBIX | MpeJCTaB/IeHre O BEpPOSTHOCTEN /151 HeCTaH/JjapTHbIe
HayK (MaTeMaTHKH) | BO3MOXXHOCTSIX pelleHus 3aaun, obsazaet
JUISl peIeHUs VICII0/Ib30BaHUs TIPUKJIaJHBIX 3a/lay, | HaBbIKaMH
CTaHJApTHBIX 3a/la4 | MaTeMaTU4eCKOro HO UCIIBITBIBAET WCII0J/Ib30BaHNUs
B o0Jactu arirapaTa Teopuu 3aTpy/AHeHUs U MareMaTh4eCcKoro
arpOHOMUM. BEPOSITHOCTeN /151 coJlepKaTenbHON anrapara TeOpuu
pelleHus MHTEpIpETALUU BEpPOSITHOCTEN /1Sl
NIPUK/IaJHBIX 33/la4, | MOJIy4EHHBIX peleHus
HO UCTIBITHIBAET pe3yIbTaToB. TIPUKJIaJHBIX 3a/a4
3aTpyJHeHus NIpU Y BajieeT
pelleHUH TaKoro HaBbIKaMH
TUIIA 3a7iay. coJlepyKaTeabHON
WMHTEPIPETALNN
MOJIyYEHHBIX
pEe3yJIbTaTOB.
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PA3JIEJI 4. Di1ieMeHTBI MAaTeMATHYE€CKO CTATUCTUKH

Koumponwvnas paooma Ne 3
«Inemenmopl mamemamuyeckou CMAmMuUCmMuKu»

Tunoewvie 3a0anus

basoswiii yposenw

3aoanue 1. VI3 xpynHOW IapTHUHN paCTEHUI MPOU3BEICHA ClTydaifHasi BRIOOPKA,
noyuyeHo 20 BapuaHT JUIMHBI cTeOs (B cMm): 35,9; 35,3; 42,7; 46,2; 25,9; 35,3;
33.4; 27,0; 35,9; 38,8; 33,7; 38,6; 40,9; 35,5; 44,1; 37,4; 34,2; 30,8; 38.,4; 31,3.

Tpebyercs:

1) mocTpouTh BapuallMOHHBINA Pl U TUCTOTPAMMY OTHOCUTEIBHBIX YacTOT;

2) BBIUUCIIUTh BBIOOPOYHYIO CPEAHIOI X,, HUCIPABICHHYI) BBIOOPOYHYIO
JWMCIEpPCHI0  S°, HCIpaBIEHHOE BHIOOPOUHOE CpeJHEe  KBAJpPATHUECKOE
OTKJIOHEHHE §, KO3(PPUUUEHT Bapuauuu V, cpeaHee KBaJpaTUYECKOE OTKIOHEHUE
BBIOOPOYHOM CpefHeit O ;

3) ¢ HagexxkHOCThIO 95% yKazaTh NOBEPUTENIbHBIA WHTEpBAN ISl OLIEHKHU
TEHEPAIbHOM CPETHEUN Xr.

3aoanue 2. 1IpoBepUTh HYJEBYIO THUIIOTE3y O TOM, UYTO 33JaHHOE 3HAYECHHUE
a,=10 sBigeTCd MaTEMaTHUYECKUM OXUAAHHEM HOPMAJIBHO PpaCIpeIeIeHHON

Cy4yalHOM BenWYMHbBl TpU S5 %-M YpPOBHE 3HAYUMOCTU JUISl JIBYCTOPOHHEWU
KPUTHUYECKON 00JIacTH, eClau B pe3yibTaTe o0paOOTKu BBIOOpKH oOBbema 7 =10

NOJIyY€HO BBIOOPOUYHOE cpeAHee X, =12, a BBIOOPOUHOE cpeaHee KBaAPATHUECKOE
OTKJIOHEHHUE paBHO § =1.

3aoanue 3. J[aHbl 3HAYEHUS IEPEMEHHBIX X U Y.

Ne 1 2 3| 4 | 5 6 71 8 | 9 | 10
HaAOJIFOICHUS

X, 83 72 69 90 90 95 95 91 75 70

V. 56 42 18 &4 56 107 90 68 31 48
Tpedyercs:

1) HaitT KO03(pPUIMEHT KOppeNsIUUU M CAenaTh BBIBOJ O TECHOTE W
HaITPABJICHUM JINHEMHON KOPPEJSIHUOHHOMN CBA3U MEKY IIEPEMEHHBIMU X U Y

2) coCTaBUTh ypaBHEHUE NpsIMON perpeccuu Y Ha X;

3) HaHECTH Ha YEepTEX UCXOJHBIE JTAHHBIE U MIOCTPOUTD MPSAMYIO PETPECCHH.

llosviuennuiti yposeHs
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3aoanue 4. IIpu ypoBHe 3Hauumoctu o =0,05 MeTOIOM IUCTIIEPCHOHHOIO

aHaM3a MPOBEPUTH HYJIEBYIO THIIOTE3y O BIUSHUU (DakTOpa Ha KauecTBO 00OBEKTa
Ha OCHOBAHHH MATU U3MEPEHUH ISl TpeX ypOoBHEH (akTopa.

Homep n3mepenus D, D, D,
1 24 18 22
2 16 14 15
3 12 10 16
4 5 4 12
5 6 16 8

Bapuantsl 1-20 cMoTpu:
MaremaTuka W MaTeMATHYeCKasl CTATHCTHKA : Y4eOHO-METOAMYECKOe

nocoOue MO OpraHu3alid KOHTAKTHOW W CaMOCTOSITENIbHOW paboThl / COCT.
JI.b. Pribuna. — KapasaeBo : Koctpomckas [CXA, 2026. — C. 31-36.

Kpumepuu oyenxu:

KonnuecTBo 0aiioB, BHICTABISEMBIX 3a BBIIIOJHEHHE 3aJaHUM, 3aBHCHT OT
NPaBUIHLHOCTH OTBETA W TOJTHOTHI PEIICHHUS, TIOKA3bIBAOIINX YPOBEHb
dbopMuUpOBaHUS YMEHHS pPEIIaTh 33/1a4d MaTEMaTHISCKOM CTAaTUCTUKH.

3a pemieHre, B KOTOPOM OOOCHOBAHHO TIOJyYeH TIPABWIBHBIA OTBET,
BBICTABJIIECTCI MaKCHUMaJbHOE€ KoJU4uecTBO OamioB. CHmkeHue 0OalioB
MIPOU3BOJNTCS TPU HEIOCTATOYHOM OOOCHOBAHWH, HE3aKOHUEHHOCTH PCIICHUS,
HE3HAYNTEIbHBIX BEIYMCIUTEIBHBIX OMIMOKaX MPU BEPHOM XOJI€ PACCy KICHHUH.

bamiel 3a 3aaHWie HE HAYUCISIFOTCS TPH OTCYTCTBUHU PEIICHUS U TPYyOBIX
omuOKkax. [IpaBHIIBHBINA OTBET MPU OTCYTCTBUHU TEKCTA PEIICHUS OlleHUBacTCs B 0
0aJIjIoB.

CamocTosiTe/IbHOE N3yUYeHHEe Y1eOHOTr0 MaTepuaia

Koncnexm Ne3 «Toueunvie u unmepeaibHvle OUEeHKU RAPAMEMPOE
pacnpeoenenusn)

3ananue:

MaremMaTuka W MAaTeMATHYeCKAsl CTATHCTHMKA : Y4YeOHO-METOAMYECKOe
noco0ue MO OpraHu3alid KOHTAKTHOW W CaMOCTOSITENIbHOM paboThl / COCT.
JI.b. Prei6una. — Kapagaego : Koctpomckas 'CXA, 2026. — C. 43—45.

Kpumepuu oyenxu:
MakcuMaJIbHOE KOJIMUYECTBO OaJLIOB: 3 Oaia.
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Yuebno-uccneooeamenvckan paooma Ne 3
«Ilpumenenue mamemamuueckoil cmamucmuKkyu é NPUKIAOHBIX 3a40a4ax
0yoywieii 0eamenbHOCmu)

CocraBpTe M pemmnre 1-2 3agauM Ha TPUMEHEHHWE MaTEMaTHYECKON
CTaTUCTUKH B MPHUKJIAAHBIX 33aa4ax Oyayuieil nmpodeccuoHanbHON AeITeIbHOCTH.

Kpumepuu oyenxu:
MakcuMaJIbHOE KOJIMYECTBO OaJLIOB: 3 Oaia.

TectoBbIC BOIIPOCKHI 11O TCMC, UCITIOJIB3YCMBIC IJISA IIPOMCEKYTOYHOI'O KOHTPOJIA

3HaHWA TI0 JUCUUIUIMHE, TPEJCTaBICHBI B COOTBETCTBYIOIIEM paszfeine (oHma
OIICHOYHBIX CPEACTB.
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Tabmiia 6 — Kpurepuu orjeHKH chOPMHUPOBAHHOCTHA KOMITETEHITMH

Kop u KpuTepuu olieHrBaHUs CHOPMUPOBAHHOCTH KOMIIETEHIIUN
HavMeHOBaHUe (4acTv KOMMIEeTeHI1H)
WHZMKaTopa Ha 6a30BOM YpOBHe Ha TIOBBIIIIEHHOM YPOBHE
JOCTYDKEHUS COOTBETCTBYET COOTBETCTBYeT COOTBETCTBYeT
KOMITETEHLIU OLIeHKe OLIEHKE «XOPOIII0» OLIeHKe «OTJIUYHO»
(vactu «YZIOBJIETBOPUTE/ILHO 65-85% ot 86-100% ot
KOMITEeTeHITUH) » MaKCUMaJIbHOTO MaKCHMaJIbHOTO
50-64% or Oasma Oasta
MaKCUMaJTbHOTO
Oasa
OIIK-1.7. 3HaeT OCHOBHbIE 3HaeT OCHOBHbIE 3HaeT OCHOBHbIE

Hcnonwk3yeT 3HaHUE
OCHOBHBIX TTOHSITUI
U METOJIOB
MaTEMaTHIeCKOTO
amnmapara
dbyHIaMEHTATBHBIX
HayK (MaTeMaTUKH)
JUTSL PEIICHHUS
CTaHJapTHBIX 3a/1a4
B o0jactu
arpoOHOMUH.

TIOHSATHS] U METOZbI
MaTeMaTHuecKou
CTaTUCTUKY, , HO
J0TTyCKaeT
HETOYHOCTHU B
Jl0KasaTenbCTBax
TeopeTHYeCKUX
YTBEP)KIEHUN 1
BbIBOZIaX (popmy,
yMeeT pelartb
OCHOBHBIe THUIIbI

TIOHSATHSI U METO/IbI
MaTeMaTHU4eCcKoi
CTaTUCTHKU, yMeeT
JI0Ka3bIBaTh
TeopeTUuecKue
YTBEPXKAEeHUU U
BBIBO/IUTH (hOPMYJIbI,
yMeeT pelliaTh
OCHOBHBIE THUIIBI
3a/la4 U BBITIO/IHSIET
He MeHee 76-85%

TIOHSITUSI ¥ METO/IBI
MaTeMaTH4yeCcKOu
CTaTUCTHKH, yMeeT
[IOKa3bIBaTh
TeopeTHUecKre
YTBEP)KAEHUU U
BBIBOJJTh
¢dhopMmyJibl, ymeeT
peliaTb OCHOBHBIE
THITBI 3a71a4 U
BBITIOJTHSIET He

OIIK-1.8. Umeet 3a/1a4 U BBITIO/IHSIET 00s13aTe/IbHBIX MeHee 86-100%
HaBBIKU 00pabOTKU | He MeHee 65-75% 3a/laHuM 00s13aTe/TbHBIX
pacueTHBIX 00si3aTeIbHBIX MIPOBEPOUHBIX paboT, | 3ajaHui
9KCTIIEPUMEHTANBHBIX | 3a[JaHUI yMeeT UCII0/Ib30BaTh | MPOBEPOYHBIX
JTAHHBIX TIPOBEPOYHBIX PaboT, | MaTeMaTHUeCKHi pabot, ymeeT
BEPOSITHOCTHO- uMeeT arrapar perartb
CTaTUCTHYECKUMHU Tnipe/icTaB/ieHNe O MaTeMaTHuuecKou HeCTaH/JapTHbIe
METOIaMH. BO3MO>KHOCTSIX CTaTUCTHUKH 151 3aaun, obsaziaer
WCTIO/b30BaHUs pelLleHuUs HaBbIKaMU
MaTeMaTH4yecKoro NIPYK/IaJHbIX 3a/la4, | UCII0/Ib30BAHUS
ammapara HO WCTIbIThIBAeT MaTeMaTHuecKoro
MaTeMaTH4ecKon 3aTpyJHeHus 1pu arrapaTa
CTaTUCTUKU JJisl COJIepKaTEITbHOM MaTeMaTHUueCcKOou
pereHus MHTEPIIpETauu CTaTUCTUKH 151
TIPUKJIA/IHBIX 3a/lay, | MMOJyYeHHBIX peLieHUs
HO HCITBITHIBAET pE3yIbTaToB. TIPYK/IaHbIX 3a/1a4
3aTpy/AHeHUs MpU Y Bajieer
peIlIeHNH TaKOTo HaBbIKaMH
THUMa 3a/au. COJIepKaTEIbHOM
UHTEPIIPETanU
MOy YeHHBIX
PE3YJIBTATOB.
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®OH/ TECTOBBIX 3AJIAHUI
o JucuuIuIine «MareMaTuKa 1 MAaTeMaTHYeCKas CTATHCTHKA

PA3JIEJI 1. BBenenue

Bxoonoe mecmuposanue

bank BOIIPOCOB BXOJAHOTO TCCTUPOBAHUS 110 HpeI[H_IeCTBYIOHleﬁ JUCHUITIINHEC

«MaremaTukay (HA 0ase 001Iero CpeaHEr0 o0pa3oBaHus):
https://eios.kgsxa.ru/course/view.php?id=4131

PA3JIEJI 2. Dj1eMeHTbl MATEMATHYECKOI0 aHAJIN3Aa

1 3a0anue: OcHoesHble ceolicmea hyukuuil.: obaacms onpeoeieHus QyHKuuU

Buvibepume ooun npasunvbHulli apuanm omeema.

Oobs1acTBI0 OnIpeeIeHust PYHKIUN ) =

X+
3 ABJACTCH MHOZKECTBO ...

x+3
(6;+oo)
+[- 6:-3)U (- 3;40)
(— 3;+oo)
[— 6;+oo)
Buvibepume ooun npasunvhwiii sapuanm omeema.
ln(l - x)
ObaacTb10 onipeneeHuss PyHKIUU ) :ﬁ SIBJISIETCSI MHOZKECTBO ...

+(— oo;—3) U (— 3;1)

Buvibepume ooun npasunvHblli 6apuanm omeema.

X
OobaacTbi0 onipefesieHUst PYHKIUM ) = arccos(g — 1] SIBJISIETCH

MHOKECTBO ...
+ [0;4]
[2;+oo)
(0:4)

[0:1]

Buvibepume ooun npasunvHulli gapuanm omeema.
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O6.1acThI0 onpeesienust pyHKIHH y =4 —x” sIBJAsSIeTCS MHOKECTBO ...
(-2 2)

+[-2; 2]

(=3 2)

(=3 2]

Buvibepume ooun npasunvHulli 6apuanm omeema.

Oobs1acTBI0 OnIpeeIeHus PYHKIUMHU ) = _r
Vx? =9
)

-3 3]

+(—oo; —3)U(3; +oo)

(—oo; —3]U[3; +oo)

ABJIACTCH MHO2KECTBO ...

2 3a0anue: OCHoBHbIE CBOUCBA (DYHKUULN: MHOMICECMBO 3HAYCHU

Buvibepume ooun npasunvHuili apuanm omeema.

Jana pyHkumus y = 8005(3x + 6) . Toraa ee 00/1acTh10 3HAYCHUI ABJIACTCH
MHOKECTBO ...

+[-8, 8]

[—24, 24]

(-0, +)

11

Bovibepume 00uH npasunbHbLIl 6aPUAHIM OMEEmd.

Jdana gynkuns y =5sin(2x+3). Toraa ee 06,1acThI0 3HAYEHMIT SIBJISIETCS
MHOKECTBO ...

[-1: 1]

+[-5; 5]

(—o0; +0)

[~10; 10]

Bvibepume ooun npasunvhulil éapuanm omeema.

Mana pyHkuus y = 4cos(5x + 7) . Toraa ee 00/1acTHI0 3HAYCHUH ABJIACTCH
MHOXKECTBO ...

[—20; 20]

[-1; 1]
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(< 0
+[—4; 4]

Bovibepume 00uH npasunbHbLil 6apUAHM OMEemd.
Jana gynkunsi y =3sin(7x—4). Toraa ee 06,1acTI0 3HAYEHMIT SIBJISIETCH

MHOKECTBO ...
(—OO; +OO)
+[-3; 3]
[-21; 21]
-1 1]
Buvibepume ooun npasunvhwiii sapuanm omeema.

JMana gynkuns y =2sin(5x+3). Toraa ee 06,1acThI0 3HAYEHHIT SIBJISIETCS

MHOKECTBO ...
[-10; 10]
+[-2; 2]
(—oo; +oo)

(-1 1]

3 3a0anue: Ocrosnvle c8oUCmMBa DYVHKUUL: YemHOCMb, HeYemHOCMb

Buvibepume Heckobko npasuibHuIX 8apUAHMOS8 omeema.
YkaxuTe, KaKue U3 NPeACTABJICHHbIX HUKe GYHKUMN ABJIAIOTCS

HECYCTHBIMMU:

+y= Y isinx (50 %)
cosX

y=xtgx
+y=x +tgx (50 %)
x(x+1)

sin x

Bvibepume neckonbko npasuibHuix 6apuanmos omeema.
Ykaxure, Kakue U3 NpeJIcTABJICHHbIX HUKe GYHKIMH ABJISAIOTCS

HEYETHBIMH:
y= x° ctgx

+y= €OSY _ Sinx (50 %)
X

+y=x"+sinx (50 %)
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x(x—l)

y= tox

Buvibepume Heckobko npasuibHuIX 8apuUaAHmos omeema.
YkaxuTe, KaKue U3 NPeACTABJICHHbIX HUKe GYHKUMI ABJIAOTCS

HEYEeTHBIMH:
y=xsinx
X

+y= +tgx (50 %)
COS X

+y=x"+ctgx (50 %)
x(x+1)

o ctgx

Buvibepume Heckovko npasuibHuIX 8apUAHmMos omeema.
YkaxuTe, KaKue U3 NPeACTABJICHHbIX HUKe QYHKUMN ABJIAOTCS

HEYEeTHBIMH:
y=xsinx

+y=—2"_sinx (50 %)
COSX

x(x+1)
tgx
+y=x"~tgx (50 %)

y:

Buvibepume Heckobko npasuibHuIX 8apuUaHmos omeema.
YkaxuTe, KaKue U3 NPeACTABJICHHbIX HUKe PYHKUMN ABJIAOTCS

HEYeTHBIMH:
y =X’ arcsin x
X

+y= —tgx (50 %)
COS X
+y=x +tgx (50 %)
x(x+1
(e
tgx

4 3a0anue: Ocrosnvie ce0UCmed d)VHKI/{MIZ.' nepuobulmocmb

Buibepume nHeckovko npasuibHbIX 8apUAnmos omeema.
YKkakuTe, KaKue U3 NMpeAcTaBJIeHHBIX HHKe (PYHKIMH MMEIOT epuo 3
+y =tg37zx (50 %)
+y=cos6zx (50 %)
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—ctg 22
Yy g3

—sinz—”x
YRR

Bbl6epume HECKOJIbKO nNpaBUIbHblX 6APUAHNIOE OmeEeenid.

Ykaxkure, Kakue U3 NpeICTaBJICHHbIX HIKe PYHKIUI UMeKOT nepuos 4.
y=sin2xx

Fy=tg7 " (50%)
y =ctgdrx

+y= cos? (50 %)

Bbl6epume HECKOJIbKO npaesujibHblX 6apuUaHnmoe omeemada.
YKa}KI/ITC, KaKHC U3 IIPCACTABJICHHBIX HUXKC q)YHKHI/Iﬁ HMCHOT ICpuoa 1 .

4
y=cos4rx

y=cig 4
+y =sin8zx (50 %)
+y=tgdzx (50 %)

Bvibepume neckonbko npasuibHbix 6apUARMos omeema.
Ykaxure, KaKue U3 NpeIcTABJICHHbIX HHKe GyHKIMH UMeEIoT nepuon 3.

+y= cosz?ﬁx (50 %)
y=tg3zx

—sin3—ﬂx
YIS

+y= ctg% (50 %)

Buvibepume nHeckonvko npasuibHuIX 8apuanmos omeema.
YkaxuTe, KaKue U3 NPeACTABJICHHbIX HUKe PYHKIMH UMEIOT MEePUoI rh

+y=cos8zx (50 %)
y=sin4rx
+y =ctgdzx (50 %)

o
yg4
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5 3a0aHue: Ipeden cbyHkuyuu

Bbibepume oO0uH npaguibHblIll 8apuaHm omeemad.
BbeckoHeuHo-masion QpyHKiueud npu x — 0 siBasieTcs ...

f(x):x2 +1

Bbibepume o0uH npasu/bHbIll gapuaHm omeemad.
BbeckoHeuHo-manon pynknuen npu x — 0 aBasercs ...

flx)=x" -1
+f(x) B xi7
f(x)=3"
f6)= 5%

Bbibepume o0uH npasuibHblll 8apuaHm omeema.
BbeckoHeuHo-masion QpyHKiueud npu x — 0 sBaAsieTcs ...

f(x)=x2+5
x+3
f(x):x 7
+f(x)=sinx
6
S(x)==

Bbibepume o0uH npasuibHblll 8ApuaHm omeema.
BeckoHeuHo-MasioM PpyHKIHeld npu x — 0 ABAseTCSA ...

+f(x)=tg3x
f(x) =x>+1
f(x):lnx
1=~

Bblbepume 00uH npagu/bHbIll 6apuaHm omeemad.
BbeckoHeuHo-MasioM PpyHKIHeld npu x — 0 ABAseTCS ...
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f(x):x +5
f(x)=Inx
f(x)==

6 za0anue. [Ipouzeoonvie nepso2o nopsaoKa VHKUUU 0OHOU NePEeMeHHOU

Buvibepume ooun npasunvbHulli 6apuanm omeema.
IIpousBoaHass pyHKUUM ) = sin(x2 + 1) paBHa ...

—2xcos(x2 +1)
cos(x2 +1)
+2xcos(x2 +1)

xcos(x2 +1)

Buvibepume ooun npasunvHulli 6apuanm omeema.
IIpousBoaHas pyHkuuu y = cos(5x2 —2) paBHa ...

xsin(5x" —2)
—sin(5x* -2)
+—10xsin(5x° —2)
10xsin(5x° —2)

Bvibepume ooun npasunbHulll 6apuanm omeema.
IIpousBogHasi yHKIUH ) = sin(2x2 —5) paBHa ...

—xcos(2x2 —5)
cos(2x2 —5)
+4xcos(2x2 —5)
—4xcos(2x2 —5)

Bvibepume o0un npagunbHulil 6apuanm omeema.
IIpousBognasi yHKIUN ) = cos(3x2 + 2) paBHa ...

+—6xsin(3x" +2)
xsin(3x* +2)
—sin(3x" +2)
6xsin(3x" +2)
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Buvibepume ooun npasunvbHwlll 6apuanm omeema.
x+3

IIpousBoanasi yHKUMHU ) =

1

x+2
2x+5

(x+2)2

1
(x+2)2

1
(x+2)2

paBHa ...

4+

7 3a0anue: Ipunoorcernus Oud)d)epeﬂuuaﬂbHoeo UCHUCTIEHUA d)VHKuuM 00HOU

%

nepemerHou

Bvibepume ooun npasunbHulil 6apuanm omeema.
Ha pucynke nzo0paskeH rpapmk npou3BoaHON ) = [ '(x) pyHKIun
y = f(x), 3anannoii na oTpeske [— 1; 7].

Ya

I
a |0

— — >

y=7=

Toraa Toukoilt MakcumyMa GyHKIHMHA ) = | (x) ABJISAETCA ...
2

-1

+4

0

i
7

—t

Buvibepume ooun npasunvhulil éapuanm omeema.
Ha pucynke nzo0paskeH rpapuk npou3BOaHON ) = [ '(x) pyHKIun
y = f(x), 3anannoii Ha orpeske [ 2;6].
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y=5()

Toraa Touxkoit MUuHUMYMa GyHKIUHN ) = | (x) ABJIAETCA ...
-2
+3

1

Bvibepume ooun npasunvHulll éapuanm omeema.
Ha pucynke nzo0paxen rpaguk npou3BoaHOH ) = [ ’(x) pyHKuMH

y= f(x), 3aJJaHHOM HA OTpe3Ke [— 2; 6].

y

A

] ] ] e
-

! X

24 91
J\y=f’(x)

Toraa Toukoid MakcumMyMa QYHKIUH ) = [ (x) ABJIAETCA ...

6

4
+-1
—2

=

Buvibepume ooun npasunvHulll éapuanm omeema.
Ha pucynke nzo0paxen rpaguk npou3BoaHOH ) = [ ’(x) (pyHKuMH

y= f(x), 3aJJaHHOM HA OTpe3Ke [— 3; 3].
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Toraa Touko MakcuMyMa PyHKIUM ) = f (x) SIBJIAACTCA ...
1

-3

+-2

3

Buvibepume ooun npasunvbHulli apuanm omeema.
Ha pucynke nzoopaxen rpadpuk npou3BoaHoi y = f ’(x) GyHKIUM
y= f(x), 3aJ]aHHOM HA OTpe3Ke [— 5; 3].

¥Yi
y=f)

F
Pﬂ1

Toraa Toukoit MuanMymMa QyHKIuM y = f (x) ABJIAETCA ...
+—4

-3

-5

3

8 3a0anue: [lepeoobpasznas hyukuuu

Buvibepume ooun npasunvHuili apuanm omeema.

MHO0:K€eCTBO 11epB0o00pasHbIX GyHKuun | (X) = C0S3X umeer BHJ ...

3sin3x+C
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—%sinSx—l—C
3sinx+C
+§sin3x—|—C

Buvibepume ooun npasunvHulli 6apuanm omeema.
MHO0:K€eCTBO 11epBo0dpasHbIX GyHKuun | (X) = Cc0S6X umeer BHL ...

sin6bx +C
6sin6x +C

1 .
+—sin6bx+C
6
1 .
——sin6x + C
6
Buvibepume ooun npasunvbHulli apuarnm omeema.
MHo:kecTBO MepBOOOPaA3HBIX PyHKIHHU | (x) = cos% uMeeT BUL ...
+4sint +C
4
—4sin> 4 C
4
1

—sinf—kC
4 4

4sin£ +C
4
Buvibepume ooun npasunvhwlii sapuanm omeema.
MHO0:KeCTBO MepBOOOPA3HBIX PYHKIMHU | (x) = sin% uMeeT BUJ ...
2cosz +C
2
+— 2cosf +C
2
1
—cosf +C
2 2
1
— —cosE +C
2 2

Buvibepume ooun npasunvHulli 6apuanm omeema.

. X
MHO0:KeCTBO EPBO0OPA3HBIX QyHKIUH | (x) = s1n§ uMeeT BU/ ...
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5(:0sz +C
5
+— 5(:osf +C
5
lcos£+ C
5 5
1 X
——cos—+C
5 5

9 3qa0anue: Ceoucmea onpeodenseHHo20 UHme2paild

Bvibepume 00un npasunbiblil 6apuanm omeema.
0 1 1

Ecan If(x)dx =3u _[f(x)dx =—1, To HHTerpa JZf(x)dx paBeH ...
—1 0 -1

—4
-8
+4
2

Bovibepume 00uH npasuibHblii 6apuanm omeemd.
HenyaeBasi pynkuus y = f(x) siBisieTcst HedeTHOM Ha oTpeske [—4; 4].

4
Torna jf(x)dx PaBeH ...
4

4

2_([f(x)dx

|
g!f(x)dx

8!f(x)dx

+0

Buvlbepume 00uH npagunbHblil 6apUaHnt omeema.
HenyaeBasi pynkuns y = f(x) siBisieTcs: HedeTHOM Ha oTpeske [-9; 9].

9
Torna jf(x)dx PaBeH ...
9

Iij(x)dx
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9

2£f(x)dx
1 1
g!f(x)dx

+0

Bovibepume 00uH npasuibHbLIl 6apUAHI OMEEmd.
Henyneast ynkunst y = f'(x) siBIsieTcsl HeYETHOH Ha OTpe3Ke

12
[-12; 12]. Torna jf(x)dx paBeH ...
-12

+0
2l (o

ZTf(x)dx

24j f (x)dx

0

Buvibepume ooun npasunvHulli gapuanm omeema.

b
Ecin f(x)>0 ma [a;c]ma<b<c,To0 Jf(x)dx MO2KeT ObITh PaBeH ...

a
c

[ () i F(x)dx

a

+[ £ (e [ £ (e

b

f (x)dx —;|i. f (x)dx

O O ]

£ (x)ax +[Jc: £ (ox)dx

10 3a0anue: Ipunooicenus OI’lpe()eJleHHOZO urmezpana

Bvibepume ooun npasunbHulll 6apuanm omeema.
ILnomaas KpuBoIMHeHON Tpaneuuu D

34



Buvibepume ooun npasunvHulli gapuanm omeema.

ILiiomaas KpuBOJIMHEHON Tpaneuuu D
YV &

\3’=4—XZ

D

Buvibepume ooun npasunvbHulli apuanm omeema.
ILlnomans KpuBOJIMHeTHON Tpanenuu D
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Ya

paBHa ...
2e

+1

e

2

Buvibepume ooun npasunvhwiii sapuanm omeema.
ILnomaab KpuBoOJMHEHOMH TPpanenuu D

v
Y

¥

paBHa ...

Bvibepume ooun npasunbHulll 6apuanm omeema.
Ilnomaas kpuBoMHeiiHON Tpaneuuu D
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y=x

paBHa ...

+4

o NZAN

mY
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PA3JIEJI 3. DjieMeHTHI TEOPUH BEPOSITHOCTEM

1 3a0anue.: Onpeodenenue geposmuocmu cooblmusl

Bvibepume ooun npasunvHulll éapuanm omeema.
HrpanbHas KocTh Opocaercs oAuH pa3. Toraa BeposiTHOCTD TOrO, YTO HA
BEpPXHeH IrpaHM BbINageT 6 04KOB, paBHa ...
1
+ =
6
0,1
0
1

Buvibepume ooun npasunvhwiii sapuanm omeema.

N3 ypHbI, B KOTOPOii HaxoAATcs 4 0eJbIX U 7 YePHbIX IIAPOB, BBIHUMAIOT
Hayjauy oauH map. Torga BeposiTHOCTH TOT0, YTO ITOT AP OyaeT OeabiM,
paBHa ...

Buvibepume ooun npasunvHulli gapuanm omeema.

N3 ypHBI, B KOTOPOIl HAXOAATCH S 0eJIbIX U 9 YepHBIX IAPOB, BBIHUMAIOT
HayAady oauH map. Toraga BeposiITHOCTb TOT0, YTO 3TOT IIAP OyeT YepPHbIM,
paBHa ...

1

5
14
14

9

9

+
14

Buibepume ooun npasunvHulii sapuanm omeema.
BeposiTHOCTB TOT0, YTO IPH OPOCAHUHU UTPAJIHHOT0 KyOUKA BbINAJAeT
o0onee 4 oukos, cocTaBJisieT ...
1

6
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Buvibepume ooun npasunvHwili gapuanm omeema.
HrpanbHast kocTh Opocaercs oauH pa3. Toraa BeposiTHOCTb TOr0, YTO HA
BepPXHell 'PaHU BbINAJAET MeHee mpex 04K06, PaBHA ...

2 3a0anue: [ eomempuueckas 6eposmmnocms

Bvibepume o0un npasunbHulil 6apuanm omeema.
B kBaapart co cropoHoii 12 6poiieHa To4Ka.

Torma BE€POATHOCTD TOI'0, YTO OHA MOIIAAET B BHIICJICHHYIO Oﬁ.]'IaCTb, paBHA ...
2

5
i

[E—

2
72

+ —

2

Buvibepume ooun npasunvHwili gapuanm omeema.
B kBaapar co cTopoHoii 9 OpoiieHa Touka.
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Torna BEPOATHOCTDH TOI'0, YTO OHA MOIMAAET B BLIACJICHHYIO Oﬁ.l'laCTL, paBHa ...

12
40,5

Bvibepume ooun npasunbHulil éapuanm omeema.
B kBaapar co cropoHoii S OpoiieHa TOYKa.

Toraa BEPOATHOCTD TOI'0, UTO OHA NMONAA€T B BbIACJICHHYIO OﬁJIaCTL, paBHA ...

1
+—

Bvibepume ooun npasunvhwiil 6apuanm omeema.
B xkBaapart co cropoHnoii 11 6pomrena Touka.

Toraa BE€POATHOCTD TOI'0, YTO OHA MOIIAAET B BHIICJICHHYIO Oﬁ.]'IaCTL, paBHa ...
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1
+ —
2
2
1
1
11
60,5

Bvibepume ooun npasunbHulil 6apuanm omeema.
B kBaapar co croponoii 11 Opoiena Touka.

Torz[a BEPOATHOCTD TOI'0, YTO OHA MONMAAET B BBIACJICHHYIO OﬁJIaCT]:-, paBHaA ...
2

11

3 3a0anue: Teopemvl YyMHONCEHUS 8ePOIMHOCMEN

Bvibepume o0un npasunvhwlil 6apuanm omeema.

N3 ypubl, B KOTOPO# HaxoAATcsA 6 yepHbix u 10 OesbIx m1apos,
BBIHMMAIOT OJHOBpPeMeHHO 2 mapa. Toraa BeposiTHOCTb TOr0, 4TO 002 mapa
OyayT OeJIbIMHU, PaBHA ...

3
+—
8

0| i 5|’_‘

Bvibepume ooun npasunbHulil 6apuanm omeema.
B ypHe HaxoasTcs 2 Oeqabix ¥ 3 4yepHbIX miapa. I3 ypHbI moouepeaHo
BBIHMMAIOT /IBA LIAPAa, HO MOCJIe IEPBOr0 BLIHUMAHMS LIAP BO3BPAILACTCH B
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YPHY, U HIapbl B ypHe nepeMeminBaioTcs. Toraa BeposiTHOCTD TOro, YTO 0062

mapa OeJjibie, paBHa ...
4

+—
25

Buvibepume ooun npasunvbHbulli gapuanm omeemad.

B ypHe HaxoasTcs 4 OesbIX M 2 YepHbIX mapa. 3 ypHbI noouepeaHo
BBIHMMAIOT Ba mapa. [lpu 3ToM nmocJjie nepBoro BBIHUMAHUS 1IAp
BO3BPAIAETCS B YPHY, U IIAPbI B YPHe nepeMemuBarcs. Toraa
BEPOSITHOCTH TOTI'0, UTO 00a mapa OeJibie, paBHA

1

36

4

+—
9

O [N |

Bvibepume ooun npasunbHulil 6apuanm omeema.
B ypHe HaxoasTcs 2 OesbIX M 2 YepHbIX miapa. 3 ypHbI moouepeaHo
BBIHMMAIOT /IBa Iapa. Toraa BeposiTHOCTb TOr0, 4TO 002 mapa OeJibie paBHa

(N SR NV I N e

Buvibepume ooun npasunvHulli gapuanm omeema.
B ypHe naxoasitesi 3 0eJibIX M S yepHbIX IIapoB. V3 ypHBI OOYEpPeaHO
BBIHMMAIOT IBa mapa. Toraa BeposiTHOCTB TOr0, 4TO 00a mapa 0eJible paBHa
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4 3a0anue: TeOpeMbl CHONCEHUA, VMHOHCEHUA eepo,quocmeﬁ

Buvibepume ooun npasunvHulii sapuanm omeema.

/IBa cTpesika mpoOU3BOIAT IO OJAHOMY BbICTpesy. BeposiTHOCTH
MOMAJaHM B LeJb JJI IepBOr0 M BTOPOIro cTpesikoB paBHbl 0,7 u 0,2
COOTBETCTBEHHO. Toraa BeposiTHOCTH TOr0, YTO B LieJIb MOMAAYT 00a CTpeJIKa,
paBHa ...

0,9

+0,14

0,12

0,24

Buvibepume ooun npasunvHulli gapuanm omeema.

JBa cTpesika mpoM3BOIAT IO OAHOMY BbICTpesy. BeposiTHOCTH
MOMAaaAHNS B 1eJIb IJI IEPBOr0 M BTOPOro cTpeakoB paBHbl 0,5 u 0,3
COOTBETCTBeHHO. Torjaa BepoITHOCTH TOTO, YTO B LeJIb MOMAAYT 00a CTpesKa,
paBHa ...

+0,15

0,8

0,12

0,35

Buvibepume ooun npasunbHulli apuanm omeema.

J/[Ba cTpeJika NPOM3BOJAT MO OJHOMY BhICTpesy. BeposiTHocTH
NMONAaJaHus B LeJb JJIS IEPBOr0 M BTOPOro cTrpesikoB paBubl 0,7 u 0,4
COO0TBETCTBEHHO. Toraa BeposATHOCTH TOT0, YTO B LieJIb MONAIeT TOJbKO OJUH
CTPeJIOK, PABHA ...

+0,54

0,7

0,4

+0,28

Buvibepume ooun npasunvHulli apuanm omeema.
J/[Ba cTpeJika NPOU3BOJSAT MO OJJHOMY BhICTpesy. BeposiTHocTH
MONAJAHMS B 1eJIb JJIf IEPBOr0 M BTOPOro cTpeskoB paBHbl 0,6 u 0,7
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COOTBCTCTBCHHO. Torna BEPOATHOCTDb TOI'0, UYTO B LEJb NONMAAET TOJbKO OJUH
CTPeJIOK, PaBHA ...

0,42

+0,46

0,6

0,7

Buvibepume ooun npasunvHulli apuanm omeema.

J[Ba npeanpusiTus NPOU3BOIAAT PA3HOTUIIHYIO NPOAYKIUIO. BepossiTHOCTH
uX 0aHKPOTCTBA B TeueHue roga paBubl 0,1 u 0,2 coorBercTBeHHO. Torna
BEPOSAITHOCTH TOT0, YTO B Te4YeHHE roJa 00AHKPOTUTCH XOTS ObI OTHO
npeanpusiTue, paBHa ...

0,02

0,72

0,2

+0,28

5 3a0anue: @opmyna noanou eeposmuocmu. Popmyaa baveca

Buvibepume ooun npasunvbHblli 6apuanm omeema.
CoObiTHE A MOXKET HACTYNHUTH JIUIIb MPH YCJIOBUM NMOSIBJICHUS OJHOTO U3

JIBYX HECOBMECTHBIX COObITHII B, u B,, 06pa3yomux moJHyi0 rpynimy

1
co0bITHii. I3BeCTHBI BEepOSATHOCTH P (Bl) =1 U YCJIOBHbIE BEPOSTHOCTH

P(A4/B)=—, P(A/Bz)zg. Toraa BepositHocts P(A) paBHa ...

1
2

N | = AW
(9}

o0 | W
o%]

Buvibepume ooun npasunvHulli gapuanm omeema.
CoObiTHE A MOXKET HACTYNHUTH JIUIIb MPH YCJIOBUM NMOSIBJICHUS OJHOTO U3

JIBYX HECOBMECTHBIX COObITHII B, u B,, 06pa3yomux moJHy0 rpynmy

2
coObITHii. U3BeCTHBI BeposSITHOCTL P (Bl) = 5 U YCJIOBHbIE BEPOSTHOCTH

P(A/Bl):%, P(A/Bz):%. Toraa sepositnocts P(A4) paBna ...
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3
4
1
2
3
5
_|-_

5

Bvibepume ooun npasunbHulil 6apuanm omeema.
CoObiTHE A MOKET HACTYNIUTH JHIIb NPU YCJI0BUM MOSBJIEHUS OTHOTO U3
JBYX HECOBMECTHBIX COOBITHI B, u B,, 00pa3yommx noJHy0 rpymimy

3
coObITHii. U3BecTHBI BeposiTHOCTL (Bl) =5 1 YCJIOBHbIEC BEPOATHOCTH

P(A4/B)==, P(A/Bz):%. Toraa Bepositnocts P(A4) paBna ...

W | —

| — W
(O8]

i

2|~
J

Buvibepume ooun npasunvHwili gapuanm omeema.

B nepgoii ypHe 4 6esibix u 6 YepHbIX mapos. Bo BTopoii ypHe 1 GeJiblii u
9 yepHbIX WapoB. U3 Hayna4vy B3sTO# yPHbI BbIHYJIM 0AuH map. Toraa
BEPOSITHOCTH TOI'0, YTO 3TOT IIAP OKAaKeTCcsl 0eJibIM, paBHA...

0,15

+0,25

0,5

0,3

Bvibepume ooun npasunbHulil 6apuanm omeema.

B nepBoii ypHe 4 yepHbIX 1 6 Oesabix mapos. Bo Bropoii ypHe 3 0esabix u 7
yepHbIX mapoB. U3 Hayaady B3TOM YPHbI BbIHYIM oauH map. Toraa
BEPOSITHOCTb TOT0, YTO 3TOT IIAP OKa:KeTcs 0eJIbIM, PABHA ...

+0,45

0,4

0,15

0,9
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6 saoanue: ﬂucxpemnbze CJZV'{aﬁHble GENIUYUHDbI

Buvibepume ooun npasunvHulli 6apuanm omeema.
/aH 3aKO0H pacnpene/eHUs1 BEPOATHOCTEH TUCKPETHOM CJIy4alHOH

BeJINYUHBI X:

X 1 2 3 4

p 02 103 |04 |a

Toraa 3HayeHue a paBHO...
-0,7
0,7
0,2
+0,1

Buvibepume ooun npasunvHulli apuanm omeema.
/laH 3aK0H pacnpeaeJeHUs1 BEPOATHOCTEH TUCKPETHOM CJIy4ailHOM

BeJINYUHBI X:

X 1 2 3 4

p
Toraa 3HayeHue a paBHO...
-0,9
+0,1
0,2
0,9

Buvibepume ooun npasunvbHblli apuanm omeema.
JlaH 3aK0H pacnpeae/ieHUsI BEPOATHOCTEH IMCKPETHOM CJIyYaAMHOM

BeJIUYHUHBI X

X 1 2 3 4

p 0,1 a 0,5 0,3

Toraa 3HayeHue a paBHO...
-09
+0,1
0,3
0,9

Buvibepume ooun npasunvHulli gapuanm omeema.
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/laH 3aK0H pacnpeae/ieHUsI BEPOSATHOCTEH IUCKPETHOM CJIyYaAMHOM
BEJIMYHUHBI X:

X 1 2 3 4

p 0,2 0,3 a 0,1

Toraa 3HayeHue a paBHO...
-0,6
0,3
0,6
+0,4

Buvibepume ooun npasunvHblli gapuanm omeemad.
JluckperHas cjay4yaiiHasi BeJIMUMHA 32]aHA 3AKOHOM pacnpeaeieHust

BEPOATHOCTEH

X 1 2 4 5

p 0,2 | 0,1 a b

Torna 3Havyenusi a u b MOryT ObITh PABHBI ...

a=04, b=0,2
a=0,7 b=0,7
+a =04, b=03
a=02, b=0,1

7 3a0anue:. Lluckpemuvle ciyuaunvle 8eUUUHbL (’fluCJZ06bl€ XCZDCZKI’I’Z@DMCWZMKM)

Buvibepume ooun npasunvbHulli 6apuanm omeema.
JIuckperHas ciydaiiHasi BeJM4YUHA X 3a1aHA 3AaKOHOM pacrpeaeieHus!
BEPOATHOCTEH

X -2 X, 4

) 05 102 |03

Eciu matematnueckoe oxunanue M (X)=0,4, 1o 3nauenne X, paBHo ...
+1
3
-1
2

Buvibepume ooun npasunvbHbulli gapuanm omeema.
JluckperHas cayyaHasi BeJUYUHA X 3aaHA 3AaKOHOM pacrpeaeeHust
BEPOSATHOCTEH
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X 1 2 X,

p 01 |01 |08

Ecin matematnueckoe oxuganne M (X )=35,1, To 3nauenne x; paeHo ...
+6

W

Buvibepume ooun npasunvHulli apuanm omeema.
JuckperHas ciay4yaiiHasi BeauunHa X 32/1aHA 3aKOHOM pacripe/ieeHus

BEPOSITHOCTEH:

X -1 0 3

p 01 103 |06

Torna matemaTuuyeckoe o:KUaHUE CaydaiiHo# BequduHbl ¥ =5X paBHo...
10
6,7
9,5
+8.,5

Buvibepume ooun npasunvHulli apuanm omeema.
JluckpeTHas ciay4yaiiHasi BeJIJH4nHa X 32/1aHa 3aKOHOM pacrpe/ieieHust

BEPOSITHOCTEH:

X -1 0 3

p 01 103 |06

Torga MmaTeMaTuyecKoe 0OKUAAHUE CIAYYAWHON BeJIMIHHBI
Y =6X pasHo...

+10,2

11,4

12

7,7

Buvibepume ooun npasunbHulli apuanm omeema.
J{uckperHas ciay4yaiiHasi BeJuunHa X 32/1aHA 3aKOHOM pacripeieIeHUus

BEPOSITHOCTEH:
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p 01 103 |06

Torga MmaremMaTu4yeckoe 0KMAAHUE CJAYYAHOU BeJIMYUHBI V' =4 X paBHOo...

10
+9,2
12
6,3

8 3a0anue: Henl)eﬁbl@l—la}l C]lVllaL?HCZ}Z eeruvdura

Buvibepume ooun npasunbHulli apuanm omeema.
HenpepbiBHas ciiyyaiiHas BeJJUYMHA 321aHAa QYHKIMEH pacnpeaeieHus
BEPOSITHOCTEH:

F(x)z

0 mpu x<0,
2
% mpu 0<x <3,

1 mpu x> 3.

Toma IVIOTHOCTD pPacnpeacJIcHUusA BepOHTHOCTeﬁ nmMeerT BUA...

0 mpu x<0,

% npu 0<x<3,

0 opu x> 3.

0 mpu x<0,
% mpu 0<x <3,

1 opu x> 3.
]l mpu x<0,

% npu 0<x<3,

0 opu x> 3.

0 mpu x<0,

3
ol npu 0<x<3,
27

X mpu x > 3.

Buvibepume ooun npasunvbHulli apuanm omeema.
HenpepbiBHas ciiyyaiiHas BeJu4uHa X 3a1aHA HHTEIPAJIbHOU
(pyHKuuen pacnpeaeieHUus1 BEPOITHOCTEH
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0, x<-1,
F(x): 1-x*, —1<x<0,
I, x>0

Toraa 3Hayenue nuddepeHIMAIBHON PYHKIMH pacnpeaeieHust

1
BCPOATHOCTECH ITOU COAYYAMHOH BCJIUYUHBI B TOYKE X = —5 PaBHO ...

N[ — A= B|w +
[

Bvibepume ooun npasunbHulil 6apuanm omeema.
HenpepsbiBHas ciyyaiiHas BeJMunHa X 3a/1aHA HHTErpaJbHOM
(pyHKuMel pacnpeneaeHusi BEepOATHOCTEN

C, x<-1,
F(x): 2x+2, —1<x£—%,

1

I, x>——
\ 2
Torna 3nauenue C paBHoO ...
+0
0,3
1
2
-1

Bvibepume ooun npasunbHulil éapuanm omeema.
HenpepsbiBHas ciyyaiiHas BeJMunHa X 3a/1aHA HHTErPaJbHOM
(pyHKuMel pacnpeneaeHusi BEepOATHOCTEH
0, mpu x<0,
2

F(x): f—6 npu 0<x<4,

C mpu x>4.

Torna 3nayenue C paBHoO ...
0

0,3
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|
2
+1

Buvibepume ooun npasunvbHulli apuanm omeema.

HenpepbiBHasi ciiyuyaiiHas BeauuuHa X 3agana qnuddepeHnuanbHoi

(yHKuuen pacnpeneieHUs1 BEPOITHOCTEH
0 mpu x<2,

f(x): C npu 2<x<6,
0 mpu x> 6.

Torna 3nauenue C paBHo ...
0
0,3
+0,25
4

9 3a0anue: Henpepvisnas civuaiinas eeiuvyuna

Bvibepume ooun npasunbHulll éapuanm omeema.
HenpepsbiBHas ciay4yaiiHas BeuurHa X 3a/1aHAa HHTErpaJbHOM

(pyHKuMen pacnpeneaeHusi BepOATHOCTEN

0, x<0,
F(x): x*, 0<x<l,
I, x>1

Torna BEPOATHOCTD, YTO 3TA cnyqaifmaﬂ BECJIMYHHA IPUMET 3HAYCHUE,

1
3aKJII0YEHHOE B HHTEpBaJIe (E, 3|, paBHa ...

3
+—
4

| — A|[—

Buvibepume ooun npasunvHulli apuanm omeema.
HenpepbiBHasi ciiy4yaiiHas BeJuuuHa X 3aJaHA HHTErPaJIbLHOM
(GyHkumeit pacnpene/ieHus BepOATHOCTEM



0 mpu x<0,
2

F(x): f—6 mpu 0<x<4,

1 npu x>4.

Toraa BeposITHOCTD, UTO 3TA CiAydaiiHasl BeJIMYMHA PUMeET 3HAYEHUE,
3aKJII0UYeHHOe B HHTepBaJie (2; 6), paBHa ...

3
+=

4

N = =

Buvibepume ooun npasunvHulli apuanm omeema.
HenpepbiBHasi ciiy4yaiiHas BesuunHa X 3aJaHA HHTETrPaJIbHOM
(pyHkumeit pacnpene/ieHus BepOATHOCTEM
0 mpu x<l1,
2

F(x): x2—x mpu 1<x<2,

I mpu x> 2.

Toraa BeposITHOCTD, YTO 3TA CJAyYailHASI BeJIMYMHA NPUMeET 3HAYEHHE,
3aK/II049eHHOe B mHTepBaie (—1;3), paBHa ...

N[ — = T AW
—

Buvibepume ooun npasunvHulli apuarnm omeema.
HenpepbiBHasi ciiy4yaiiHas BesuunHa X 3aJaHA HHTETrPaJIbLHOM
(yHKuuen pacnpeaeieHUs1 BEPOITHOCTEH
0 mpu x<0,
2

F(x)= % mpu 0< x<35,

1 mpu x>S.

Toraa BeposATHOCTD, YTO 3TA CJAyYaiiHASI BeJIHYMHA PUMET 3HAYEHHe,
3aK/II049eHHOe B mHTepBaie (—1;2), pasHa ...
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Buvibepume ooun npasunvHbulli 6apuanm omeema.

HenpepbiBHas ciiyyaiiHas BeJu4uHa X 3a1aHA HHTEIPAJIbHOU
(pyHKuuen pacnpeneieHUus1 BEPOITHOCTEH
0 mpu x<2,

2
F(x):<%2x nmpu 2<x<3,

I mpu x> 3.

Toraa BeposITHOCTD, YTO 3TA CayYaiiHAsl BeJIMYMHA PUMeET 3HAYCHUE,
3aKJIIYEeHHOEe B HHTEpBaJie (2,4;4), paBHa ...

+0,68

0

0,25

0,5

10 3a0anue: Buowl 3axonoe pacnpedeneHus CIV4aunblX 8eIUYUH

Beeoume Baw eapuanm omeema.

Cayuaiinasi BeJJMUMHA pacnpeaejieHa pABHOMEPHO HA MHTepBaJe (8; 12).

Toraa ee MaTeMaTH4YeCKOe O;KMIAHUE PABHO ...
10

Beeoume Baw sapuanm omeema.

C.lyuaiiHasi BeIM4HHA pacipeeieHa paBHOMepPHO Ha uHTepBaie (4;14).

Toraa ee MaTeMaTuuyeckoe OKHAaHUE PaBHO ...
9

Buvibepume ooun npasunbHulli apuanm omeema.
I'paduk niioTHOCTH pacnpeae/ieHUsi BEPOSITHOCTE HeNPepPbIBHOM

C1y4aiiHo# BeTMYUHBI X, pacnpeae/IéHHOM PABHOMEPHO B HHTEpBaJie (— 1; 7),
uMeeT BU:
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f(x) &

- .
I |
»! L
-1 0 7 X
Toraa 3HayeHue a paBHoO ...
i1
8
1
6
1
1
7

Buvibepume ooun npasunbHulli apuanm omeema.

I'paduk niioTHOCTH pacnpeae/ieHisi BEPOSITHOCTE HeNPepPbIBHOM
ciay4daiiHoii BeTHunHBI X, pacnpeie1éHHONM paBHOMEPHO B MHTepBaJie (-2;3),
uMeeTr BUI:

f(x) ¢
i
e -
I |
| 1
—é fa >
-2 L] 3 X
Toma JHAYECHUEC a paBHO
1
5
1
3
1
1
2

Buvibepume ooun npasunvHwlii sapuanm omeema.
HeIIpepLIBHaH Cﬂyqaﬁﬂaﬂ BE¢JINYHUHA X3azlaHa INJIOTHOCTHIO
(x—4)
1 e_ 18, Torma MaTeMaTudeckKoe
3271

0KMAAHUE ITOM HOPMAJIBHO PaclpeaeJéHHOU CJIYYANHOM BeJUYNHbI PABHO

pacnpeie/ieHus BepOATHOCTE f(x)=
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PA3JIEJI 4. DinieMeHTBbI MAaTEeMATHY€CKOM CTATUCTUKH

1 3a0anue: Cmamucmuueckoe pacnpeoenerue 8bl0opKuU (6b100pOYHASL CPEOHI)

Buvibepume ooun npasunvHulli 6apuanm omeema.

B pe3yabTaTe 6 u3mMepeHuii JJMHBI CTEP:KHA (0€3 MATEeMATHYECKUX
NMOTrPeNIHOCTe) ObLJIN MOJIyYeHbI CJIeyIolIHe Pe3yJbTaThl (B MM):

90, 95, 104, 108, 115, 112. Toraa BbIOOpOYHAsI CPEAHSS JJIUHBI CTEPHKHS
(B MM) paBHa ...

+104

108

90

112

Buvibepume ooun npasunvHulii sapuanm omeema.

B pesyabTaTe 6 u3mMepeHuil JJIMHBI CTEP:KHA (0€3 MAaTEeMATHYeCKUX
NOrpPelIHOCTel) OBLIM MOJIYYeHbI CJeaYyIoue pe3yJbTaThl (B MM):

95,105,108, 110, 115, 112. Toraa Bp10OpoYHAasi CPeAHSAS JJIUHbI CTEPKHS
(B MM) paBHa ...

+107,5

108

95

112

Buvibepume ooun npasunvhwiii sapuanm omeema.

B pe3yabTaTte 6 u3mMepeHuii JJMHbI CTEeP:KHSA (0€3 MAaTeMAaTHYeCKUX
MOrPelHOCTel) OB MOJIYy4YeHbI CJIeYyIolIue pe3yJbTAThI (B MM):

95, 105, 108, 110, 116, 120. Torna BbIOOpOYHasE CPEIHAA JJIUHbI CTEPKHS
(B MM) paBHa ...

+109

108

95

116

Buvibepume ooun npasunbHulli 6apuanm omeema.

B pe3yabTaTe 6 nu3mMepeHuii JJNHbI CTEepP:KHA (0€3 MAaTeMATHYeCKUX
MOrpelHOoCcTel) OB MOJIYy4YeHbI CJIeyIolIue Pe3yJbTAThI (B MM):

90, 105, 108, 110, 115, 120. Toraa BbIOOpPOYHAsi CPeAHSS JJIUHBI CTEPKHS
(B MM) paBHa ...

+108

108

90

110
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Buvibepume ooun npasunvhwiii sapuanm omeema.
B pe3yabTaTte 6 u3mMepeHuii JJMHbI CTeP:KHSA (0€3 MAaTeMATHYeCKUX

NOrpPeIHOCTel) OBLIH MOJIYYeHbI CJeaYyIoLue pe3yJbTaThl (B MM):
90, 105, 108, 110, 126, 130. Toraa BbIOOpOYHAsE CPEAHAA NJIUHbI CTEPKHS

(B MM) paBHa ...
108
+111,5
90
110

2 3a0anue: Cmamucmuyeckoe pacnpeoeieHue ebloOopKu (Yacmoma apuarmol)

Beeoume Baw sapuanm omeema.
N3 renepanibHOil COBOKYNIHOCTH H3BJIeYeHA BbIOOPKA 00bEéMa n=>50:

X, 1 2 3 4
I’ll. 10 9 8 714
Torna 3nauenue 71, paBHoO ...

23

Beeoume Baw eapuanm omeema.
N3 reHepajibHOI COBOKYITHOCTH H3BJIe4eHa BbIOOPKA 00béMma n=110:

X 4 6 8 10 12 14

no |10 [15 |20 |25 |30 |~

Toraa sHauenue 71, paBHoO ...
10

Beeoume Baw sapuanm omeema.
N3 renepanbHOM COBOKYNIHOCTH M3BJeYeHA BbIOOpPKA 00béma n=20:
X, 2 4 5 6 9

n 7 2 n, |5 5

1

Toraa 3HAYEHHE /1, PABHO ...
1

Beeoume Baw eapuanm omeema.
N3 renepanbHOM COBOKYNIHOCTH M3BJIeYeHA BbIOOPKA 00béma n=81:
X,

1 4 5 6 9
no |5 14 |n |22 |6

i

Toraa 3HAYeHHe /1, PaBHO...
34
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Beeoume Baw sapuanm omeema.
N3 renepaiibHOI COBOKYITHOCTH H3BJIe4YeHa BbIOOPKa 00béMa 1n=30:

X, 2 4 5 6 9
n, 7 2 n, 5 3
Toraa 3HA4YeHHE 71, PABHO ...

13

3 3a0anue: Cmamucmuyueckoe pacnpeoenenue 8bl0opKu (OmHoCUmenbHasl
yaCcmoma 8aPUAHMbL)

Beeoume Baw sapuanm omeema.
CraTucruueckoe pacnpeaejeHue BbIOOPKHA HMeeT BHJL

X 1 2 3 4
n 10 |9 8 23
Toma OTHOCUTCJ/IbHAsl 4aCTOTa BAPUAHTBI )C2 =2 paBHa ...

0,08

Beeoume Baw eapuanm omeema.
CrarucTrueckoe pacnpenejieHue BbIOOPKH HMeeT B
x |4 6 8 10 |12 |14

1

n 10 |15 (20 |25 |30 |50

1

Toraa oTHoCHTe/IbHAS YAaCTOTA BapHAHTHI X, =12 paBHa ...
0,2

Beeoume Baw eapuanm omeema.
CrarucTnueckoe pacnpeaejieHue BbIOOPKH HMeeT BT
X, 2 4 5 6 9

1

n. 7 2 1 5 5

1
Toraa oTHOcHTe/IbHASI YACTOTA BAPHAHTHI X, =9 paBHa ...
0,25

Beeoume Baw eapuanm omeema.
CraTucruyeckoe pacnpeaejeHue BbIOOPKHA HMeeT BHJL
X, 1 4 5 6 9

1

n 5 14 3 22 6

1

Toraa oTHOCHTe/ILHAS YACTOTA BapHAHTHI X, =9 paBHa...
0,12

Beeoume Baw sapuanm omeema.
CraTucruueckoe pacnpeaejeHue BbIOOPKHA HMeeT BUJL



X, 1 4 5 6 9

1

n 5 14 3 22 6

1

Toraa oTHOcHTe/IbHASI YACTOTA BAPHAHTHI X, = 0 paBHa ...
0,44

4 3a0anue: Cmamucmu4eckoe pacnpedeﬂeﬂue 6bl60DKu. Bapuayuonnwiu l?}l() ueco
Hucjioebvle xapakmepucmuxku (MO@CZ, pasmax GGDbMDOeaHM}Z)

Buvibepume ooun npasunvhwiii sapuanm omeema.

Mopna BapuaumoHnHoro psiaa2,5,5,6,7,9,10 paBua ...
2

10

6

+5

Buvibepume ooun npasunvHwlii sapuanm omeema.

Mopaa BapuauuonHoro psaasS,8,8,9,10,11, 13 paBna ...
5

+8

13

9

Buvibepume ooun npasunvhwiii sapuanm omeema.

Mona Bapuauuonsoro psigal,2,5,6,7,7,10 paBHa ...
1

10

6

+7

Buvibepume ooun npasunvHwlii sapuanm omeema.

Mopna BapuaumonHoro psiga2,3,4,8,9,9,10 paBua ...
8

+9

2

10

Buvibepume ooun npasunvHulii sapuanm omeema.

Pa3max BapbupoBaHus BapMauuoHHoro psiga 3, 5,5, 7,9, 10, 16 pasen ...
+13

16

7

6,5
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5 3a0anue: Fpa(bMUBCKOQ npedcmaeﬂeHue 6aApuautOrRRoO20 pﬂda (I’IOJZI/IZOH

qacmom}

Bvibepume ooun npasunvHulll éapuanm omeema.
N3 renepanbHOM COBOKYIIHOCTH M3BJe4YeHA BbIOOpPKa o0bema n=50,

MHOJIMI'OH 4aCTOT KOTOpOﬁ HMeeT BU
nill

201

00 1 2 3 4 X
Torna yucso Bapuant x;=4 B BbIOOPKE PABHO ...
+15
50
14
16

Bvibepume ooun npasunvHulll éapuanm omeema.
N3 reHepanbHOM COBOKYIIHOCTH M3BJe4eHA BbIOOpPKa o0bema n=60,
IOJIMTOH YaCTOT KOTOPOil UMeeT B/

9-----

00 1 2 3 4 X
Torna yucsi0 BapuaHT x;=2 B BLIOOPKE PABHO ...
+34
35
60
33

Bvibepume ooun npasunvrulll éapuanm omeema.
N3 renepanbHOil COBOKYIIHOCTH M3BJIeYeHA BbIOOpPKa 00beMa n=48,
MOJIMIOH YaCTOT KOTOPOii UMeeT BUJ

14
20 4

16

B
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Toraa yucso BapuanT x;=3 B BLIOOPKE PABHO ...
48
8
+9
10

Buvibepume ooun npasunvHulli 6apuanm omeema.

N3 renepanbHOil COBOKYIIHOCTH M3BJIe4YeHA BbIOOpKa 00bema n=50,
MOJIMIOH YaCTOT KOTOPOii UMeeT BUJ
nj

*

20 g ———

164+ —— —

Rt

B o - —
o — o ——

|
|
|
3

Torna yucso BapuaHT x;=3 B BLIOOPKE PABHO ...
10
+11
50
12

Bvibepume ooun npasunvHulll éapuanm omeema.
N3 renepanbHOil COBOKYIIHOCTH M3BJIeYeHA BbIOOpPKa 00beMa n=52,

MHOJIMI'OH 4aCTOT KOTOpOﬁ HMeeT BU

i

W = ——

|
164 — — — f~—

1 !
| !
L1
I
S T
2 3 4

Toraa yucso BapuanT x;=3 B BLIOOPKE PABHO ...
52
14
+12
13

6 3a0anue. I pacdhuueckoe npedcmasieHue apuauuoOHH020 pAaod
(2ucmozpamma yacmom)

Buvibepume ooun npasunbHulli apuanm omeema.
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ITo BbIOOpKe 00BbemMa n=100 mocTpoeHa rucTorpaMmMa 4acTor:
nj
h
g -
5T f

104~

6

0 2 4 6 8 Xi

Toraa 3HayeHue a paBHO ...
69
18
20
+19

Bvibepume ooun npasunbHulil 6apuanm omeema.

ITo BeIOOpKE 00Bbema n=100 nmocTpoena rucrorpaMma 4acror:
nj
h
204---------

141 --—----- [,
114---

i

0 2 4 6 8 X

Toraa 3HayeHue a paBHoO ...
55
6
5
+4

Bvibepume ooun npasunvrulll éapuanm omeema.

ITo BeIOOpKE 00Bbema n=100 nmocTpoena rucrorpaMma 4acror:
nj
h
18 ..
164 --------F====

a+---

0 2 4 6 8 X

Toraa 3HayeHue a paBHoO ...
11
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+12
13
62

Buvibepume ooun npasunvHulli 6apuanm omeema.

ITo BbI0OOpKe 00beMa =100 mocTpoeHa ruCTOrpaMMa 4acToT:
n;
h
190 ..
15Tt

104---

a

0 2 4 6 8 X

Toraa 3HayeHue a paBHo ...
+5
6
56
7

Buvibepume ooun npasunvHulli gapuanm omeema.
I1o BbI0OOpPKEe 00beMa =96 MOCTPOEHA THCTOIPAMMA YACTOT:
nj
h
190 ..
15Tt

104---

a

0 2 4 6 8 X

Toraa 3HayeHue a paBHO ...
3

6

+4

4,5

7 3a0anue: Toueunvle OUEHKU napamempos pacnpedeﬂeﬁuﬂ

Buvibepume ooun npasunvhwiii sapuanm omeema.
IIpoBeneno 5 uzmepenuii (0e3 cucTeMaTH4eCKUX OIIUOOK) HEKOTOPOI
CJIy4YailHOM BeJIMYUHBI (B MM): 5, 6, 9, 10, 11. Toraa HecMeieHHAs OIleHKA

MATEeMATHYECKOI0 0KUAAHUA PABHA ...
8,4
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+8.,2
9
10,25

Buvibepume ooun npasunvHulii sapuanm omeema.

IIpoBeneno 5 usmepennii (0e3 cucreMaTHYeCKHUX OMUOOK) HEKOTOPOH
ciy4yaiiHOM Bequ4uHbI (B mm): 10, 11, 12, 14, 15. Toraa HecMelieHHasi OLlEeHKA
MaTeMaTHYeCKOIr0 O:KUJIaHHUs PaBHA ...

15,5

12,2

+12,4

12

Buvibepume ooun npasunvHwlli gapuarnm omeema.
JlJ1s1 BIOOpPKH 00beMa 7 =9 BBIYHMCJIEHA BHIOOPOYHAS U CTIEPCHST

D, =72, Toraa ucnipaBjennas qucnepcust S> IJst 3TOi BHIOOPKH paBHA ...

88
+81
80
64

Buvibepume ooun npasunbHulli apuanm omeema.

B pe3yabTaTe u3mepeHuii HeKOTOPOil GU3NYECKOM BeJIUYUHBI OJHUM
npudopom (0e3 cucTeMaTH4eCKUX OIHUOOK) MOJyUYEeHbI CIeAyIoLIue
pe3yabTarthbl (B MM): 11, 13, 15. Torna HecMeneHHasi OLEHKA IUCIEPCUN
U3MepEeHUuil paBHa ...

8

0

3

+4

Buvibepume ooun npasunvHulli apuanm omeema.

B pesyabTaTe uzmepeHuii HeKOTOPOl GPU3NYECKOM BeJIUYUHBI OJHUM
npudopom (0e3 cuCTEeMATUYECKUX OIIMOO0K) MOJIy4YeHbI CJIeTyIoIIue
pe3yabTarthbl (B MM): 14,17, 17. Torna HecMelieHHasi OLEHKA IMCIEPCUN
U3MEpPEHUil paBHa ...

0

2

+3

6

8 3a0anue: Toueunvle u UHmMepealbHble OUEHKU napadmempoe DdCﬂD@dQJZeHM}Z

Buvibepume ooun npasunbHulli apuanm omeema.
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ToueuyHasi olleHKAa MATEMATHYECKOT0 0:KHIAHUSI HOPMAJIBHOT0
pacnpenesienus pasia 11. Toraa ero nurepBajibHasi OLlEHKA MOKET HMETh
BU] ...

(11;12,1)
(9,8; 10,8)
+(10,1; 11,9)
(9,8; 11)

Buvibepume ooun npasunvHulli apuanm omeema.

To4yeuHnasi oleHKa MaTEeMATHYECKOI0 0:KUIAHNSI HOPMAJIBHOTO
pacnpenesienusi pasHa 13. Toraa ero uaTepBajibHasi OLEHKA MOKET UMETh
BHU/ ...
+(11,8; 14,2)
(13; 14,6)
(11,8; 12,8)
(11,6; 13)

Buvibepume ooun npasunvHulli gapuanm omeema.

ToueuHast olleHKA MATEMATHYECKOT0 OKHIAHUSI HOPMAJIBLHOTO
pacnpenesienus paBHa 14. Toraa ero naTepBajbHas OLEHKA MOKET HMETh
BU] ...
+ (12,6; 15,4)
(14; 15,1)
(12,1; 14)
(12,7; 13,7)

Buvibepume ooun npasunvHblli apuarnm omeema.

To4yeyHass OlleHKA MAaTEMATHYECKOI'0 0:KUAAHNSI HOPMAJIBHOTO
pacnpenesienust papHa 14. Torga ero nHTepBajibHas OLEHKA MOKeT HMETh
BHU/ ...
(14; 15,5)
(12,5; 14)
(12,5;13,4)
+(12,5; 15,5)

Buvibepume ooun npasunbHulli apuanm omeema.

To4yeuHnas oleHKa MaTEeMATHYECKOI0 0:KUIAHNSI HOPMAJIBHOTO
pacnpenesienusi papHa 16. Toraa ero HHTepBajibHas OLIEHKA MOYKET UMETh
BU] ...
(16; 17,1)
(14,9; 15,2)
+(14,9; 17,1)
(14.,9; 16)

9. Cmamucmuyueckue 2unomesnl



Buvibepume ooun npasunbHblli apuanm u Haxcmume KHONKy «/laneey
OcHoBHas runore3a umeeT BUA /1, :a =2 . Torna KOHKypHupyomei

MO:KeT SIBJIAThCS THIIOTe3a...
H :a>1
H :a<2
H :a22
+H, :a<2

Buvibepume ooun npasunbHblli apuanm u Haxcmume KHONKYy «/laneey
OcHoBHas runore3a umeer BuA ,:a =3,5. Torna koHKypupymoumei

MO’KeT SIBJIATHCSH THIIOTe3a...
H :a<3
H :a2>35
+H,:a>35
H, :a<35

Bvibepume o0un npasunvhvlli 6apuanm u Haxcmume KHonky «/aneey
OcHoBHas runore3a umeer Bua :a =1,5. Torna kKoHKypupyoumeu

MOJKeT SAABJIATHCH THIOTe3A...
+H,:a#15
H :a<l5
H :a2>15
H :a>1

Buvibepume ooun npasunbHblli apuanm u Hadxcmume KHONKy «/laneey
OcHoBHas runore3a umeer BUA /1, :a =1. Torna koHkypupyomeu

MO2KeT SIBJIATHCS THIIOTEe3A...
H :a>1
H :a<l15
+H,:a>1
H, :a<l1

Buvibepume ooun npasunbHblli apuanm u Haxcmume KHONKYy «/laneey
OcHoBHas runore3a umeer BUA /1 :a = 3. Torna koHKypupyomei

MOsKeT SIBJIATHCH THIIOTe3A...
+H,:a#3
H :a>25
H :a<3
H :a23
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10. Kpumuueckas obnacms npunamus 2unomesbvl

Buvibepume ooun npasunbHulli apuanm u Haxcmume KHONKy «/lanee»

HpaBOCTOPOHHﬂH KpUuTH4YECKast o0J1acTh NPUHATUHSA THIIOTE3bI MOKET
onpeaecJasaTbCa U3 COOTHOIICHUA...

P(K <-1,83)+ P(K >1,83)=0,05
P(-1,83< K <1,83)=0,95

+P(K >1,83)=0,05

P(K <-1,83)=0,05

Buvibepume o0un npasunbHulli apuanm u Haxcmume KHONKy «/laneey

JICBOCTOIJOHHHH KpUTH4YECKas 00J1acTh NMPUHATUSA THIIOTE3bI MOKET
onpeaecJasaTbCAa U3 COOTHOIICHU...

+P(K <-1,72)=0,05

P(K >1,72)=0,05

P(-1,72 < K <1,72)=0,90

P(K <-1,72)+ P(K >1,72)=0,10

Buvibepume o0un npasunbHblli apuanm u Haxcmume KHONKy «/laneey

IIpaBoCTOpOHHSSI KpUTHUYECKAA 00JIACTH NPUHATHS THIOTE3bI MOKET
onpeaeasThC U3 COOTHOLLICHHUA...

P(-1,93< K <1,93)=0,95

P(K <-1,93)=0,05

+P(K >1,93)=0,05

P(K <-1,93)+ P(K >1,93)=0,05

Buvibepume 00un npasunbHulli apuanm u Haxcmume KHONKy «/laneey

JICBOCTOIJOHHHH KpUTH4YECKas 00J1acTh NPUHATUHA THIIOTE3bI MOKET
onpeacJasaTbCa U3 COOTHOIICHUSA...

+P(K <-1,21)=0,05

P(-121< K <1,21)=0,90

P(K >1,21)=0,05

P(K <-121)+P(K >1,21)=0,10

Buvibepume ooun npasunbHblli apuanm u Haxcmume KHONKYy «/laneey

IIpaBocTOPOHHSNA KPpUTHYECKAS] 00/1aCTh NPUHATHS THIOTE3bl MOXKET
onpeaeasiTbCs U3 COOTHOLIECHUS. ..

P(K <-1,62)+ P(K >1,62)=0,05
+P(K >1,62)=0,05

P(-1,62< K <1,62)=0,95

P(K <-1,62)=0,05

67



11. Bvibopouroe ypasHeHue napuotii pecpeccuu

Bvibepume 00un npasunvhulll 6apuanm u Hadjxcmume KHonky «aneey

Bri0opoyHoe ypaBHeHMe NIPAMOi JHHUM perpeccud Y Ha X uMeeT BUJ
y+1,2=0,34(x—2,4). Torna Bb100po4HOE cpeHee MPU3HAKA X PABHO ...

-1,2

1,2

+2,4

2.4

Buvibepume ooun npasunbHblli apuanm u Hadxcmume KHONKYy «/laneey

Bri0opouHoe ypaBHeHHe NPAMOii JIMHUM perpeccun Y Ha X uMeeT BUJ
y—2,6=0,21(x+0,56). Torna BbI00po4HOe cpeHee MPU3HAKA X PABHO ...

2,6

-2,6

0,56

+-0,56

Buvibepume ooun npasunbHblli apuanm u Haxcmume KHONKy «/laneey

Bri0opouHoe ypaBHeHHe NIPAMOii JIMHUM perpeccun Y Ha X uMeeT BHJ
y+3,1=0,13(x—1,7). Torna Bbi0Opo4YHOE cpeqHee NPU3HAKA X PABHO ...

+1,7

-1,7

3,1

-3,1

Buvibepume ooun npasunbHblli apuanm u Haxcmume KHONKYy «/laneey

Bbp10opouHoe ypaBHeHHe NPSAMOI JJUHUU perpeccuu Y Ha X UMeeT BU/
y—0,8=0,17(x+2,7). Torna BbIGOpOYHOE cpe/iHee MPU3HAKa X PABHO ...

-0,8

0,8

+-2,7

2,7

Bvibepume o0un npasunvhulll 6apuanm u Haxcmume KHonky «/aneey

Bri10opoyHOe ypaBHeHHe IPAMOi JMHUM perpeccuu Y Ha X uMeeT BUJ
y+2,9=0,41(x—-3,8). Torna BbI6OpoUHOe cpe/Hee MPU3HAKa X PABHO ...

-3,8

+3,8

2,9

-2,9

12. Bvibopounwiii ko3 @uyuenm xoppeniyuu

68



Buvibepume ooun npasunbHblli apuanm u Hadxcmume KHONKy «/laneey
Bri0opouHOe ypaBHeHHMe NAPHO# perpeccun umeer Bua y =—3,2+1,6x.

Toraa Bp100poYHbBIi KOG PUUMEHT KOPPEJALNH MOKeT ObITh PaBeH ...
-0,8
2
-2
+0,8

Buvibepume ooun npasunbHblli apuanm u Haxcmume KHONKy «/laneey
Bri0opouHoe ypaBHeHMe MapHOH perpeccun umeet Bua y =1,4+1,8x.

Torna Bp100poYHbBIi KOG PUIMEHT KOPPEJALNH MOKeT ObITh PaBeH ...
+0,7
1
-1
0,7

Buvibepume ooun npasunbHblli apuanm u Haxcmume KHONKYy «/laneey
Bbi0opouHoe ypaBHeHHMe MAPHO# perpeccuu umeert Bug y =—-3,4+2,7x.

Toraa Bp100poYHbBIi KO3GGUIMEHT KOPPeJSIIUA MOKET ObITh PABEH ...
-3
+0,75
3
0,75

Buvibepume 00un npasunbHbulli apuanm u Haxcmume KHONKy «/laneey

Bri0opoyHOe ypaBHeHHMe IAPHOH perpeccu umeer Bua y =2.8—12x.
Toraa Bp100pouHbIil KO3GGUIMEHT KOPPeJS A MOKeT ObITh PABEH ...

—2

2

0,9

+-0,9

Buvibepume ooun npasunbHulli apuanm u Hadxcmume KHONKy «/laneey

Bri0opouHOe ypaBHeHHMe TAPHOH perpeccu umeer Bua y =—1,7+2,1x.
Torna Be100poUYHBIH KO3 PUIHEHT KOPPEIALNHA MOKET ObITH PABEH ...

-0,8

1

+0,8

-1

13. Bvibopounwiii ko3hpuyuenm peepeccuu

Buibepume o0un npasunbHbulli apuanm u Haxcmume KHONKy «/laneey



IIpu nocTpoeHnu BHIOOPOYHOT0 YPABHEHNSI IAPHOI perpeccuu
BBIYHCJICHBI: BHIOOPOYHBII KO3 PpuumeHT Koppeasiuuu 7, = 0,75 n

BBIOOPOYHBIE CPeIHHE KBaJApaTHYeCKHe OTKJIOHeHud o, =11, o, =2,2.

Torna Be16opouHblii KO3GuumnenT perpeccuu Y Ha X paBeH ...
+1,5
-1,5
0,35
1,85

Buvibepume 00un npasunbHulli apuanm u Haxcmume KHONKy «/laneey
IIpu nmocTpoeHnu BbIOOPOYHOI0 YPABHEHHS IAPHOM perpeccuu
BBIYHCJICHbI: BEHIOOPOYHBIN KO PuuMeHT Koppeasuuu 7, = 0,65 u

BbIOOPOYHBIE CPeIHHE KBaJpaTHYeCKHue OTKJIOHeHus o, =09, o, =1.8.

Toraa Bp10opouHblii KO3QuuMeHT perpeccuu Y Ha X paBeH ...
-1,3
+1,3
0,25
1,35

Buvibepume ooun npasunbHblli apuanm u Hadxcmume KHONKy «/laneey
IIpu nocTpoeHnu BHIOOPOYHOT0 YPABHEHNS IAPHOI perpeccuu
BBIYHCJICHBI: BBIOOPOYHBII KO3 PuumeHT Koppeasiuuu 7, = 0,85 n

BBIOOPOYHBIE CPeIHHE KBaAPATHYeCKHe OTKJIOHeHus o, =1,2, o, =24.

Torna Bp16opouHblii Ko3GuumnenT perpeccuu Y Ha X paBeH ...
1,95
0,15
+1,7
-1,7

Buvibepume 00un npasunbHblli apuanm u Haxcmume KHONKy «/laneey
IIpu nmocTpoeHny BbIOOPOYHOI0 YPABHEHHS IAPHOM perpeccuu
BBIYHCJICHBI: BIOOPOYHBII KO PuumeHT Koppeassuuu 7, = 0,95 u

BbIOOPOYHBIE CPeIHHE KBaJApAaTHYeCKHe OTKJIOHeHus o, = 1,4, o, =2.8.

Toraa Bp10opouHblii KO3QuuHMeHT perpeccuu Y Ha X paBeH ...
1,35
-1,9
0,35
+1,9

Buvibepume 00un npasunvhwili 6apuanm u Haxcmume KHonky «/aneey
IIpu nmocTpoeHny BHIOOPOYHOI0 YPABHEHMS IAPHOH perpeccuu
BBIYHCJICHBI: BBIOOPOYHBI K03 GuuueHT Koppeasuuu 7, = 0,8 u



BBIOOpOYHBIE CPeHHME KBaApaTHYeCKUe OTKJIOHeHus o, =17, o, =34.

Toraa Bp10opouHblii KO3QuuMeHT perpeccuu Y Ha X paBeH ...
+1,6
-1,6
0,65
1,25
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2. OHEHUBAHMUE ITMCHBbMEHHBIX PABOT CTY/JIEHTOB,
PEI'JIAMEHTUPYEMBIX YYEBHBIM IVIAHOM

Ounasn ¢opma o0yueHUst
[TuceMeHHBIE pabOTHI, peryiaMeHTHpyeMble yueOHBIM TIJIaHOM, OTCYTCTBYIOT.

Tabsuija 7 — PopMrpyeMble KOMITETEHIUH (WJTH X YaCTH)

Kop 1 HaumeHOBaHMe
KOMIIeTeHL[UU
(ykasaHHuble 6 PII/T)

Kop 1 HaumeHOBaHMe
VMH/JVKATOpa JOCTHXXEeHUsT
KOMMeTeHLUU (4acTu
KOMIIeTeHIIUN)

Ot1ieHOYHbIe MaTepHyasbl U
cpeAcTBa

OIIK-1. Criocoben
pelaTh THUITOBBIC
3a1a9H
npogeccroHaIbHON
JEATeIILHOCTH Ha
OCHOBE 3HAHUU
OCHOBHBIX 3aKOHOB
MaTEMaTHYECKUX U
€CTECTBEHHBIX HAYK C
pPUMEHECHHEM
UH(OPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI

OIIK-1.6. lemoHCTpHpYyET
3HAHUE OCHOBHBIX MOHATHU U
METOJI0B MaTEMaTHUYECKOTO
anmapara QyHIaMeHTaIbHbIX
HayK (MaTeMaTUKH),
HEOOXOUMBIX JIJIsl PEIICHUS
TUIOBBIX 33J1a4 B 00J1acTU
arpOHOMUMU.

OIIK-1.7. Mcnonb3yeT 3HaHuE
OCHOBHBIX MOHSATUN U METOJIOB
MaTeMaTHU4eCKOTo armapara
(byHIaMEHTATBHBIX HAYK
(MaTeMaTuKm) AJi perieHus
CTaHJAapTHBIX 33Ja4 B 00J1acTU
arpOHOMUMU.

OIIK-1.8. imeeT HaBbIKK
00pabOTKH pacyeTHBIX
AKCHEPUMEHTAIbHBIX TAHHBIX
BEPOSTHOCTHO-
CTaTUCTUYECKUMU METOJaMHU.

MaremaTrka 1 MaTeMaTHYeCKast
CTaTUCTHUKA : y4eOHO-
METOIUYECKOE TTOCOOHE 10
OpraHu3aluy KOHTAKTHOM U
CaMOCTOATEIBHOMN pabOThI /
coct. JI.b. PeiOuna. —
Kapasaeso : Kocrpomckas
I'CXA, 2026. —52c.;20 cm. —
50 3k3. — Teker
HETIOCPEICTBEHHBIN.

3 OIIPEJEJ/IEHUE PE3YJIBTATA

IMPOMEXYTOUYHOM ATTECTAILIUA

dopma NpOMEKYTOUHOM aTTECTAllUU 110 JUCHUILIUHE 3aUem.
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OLEHOYHBIE MATEPUAJIBI N CPEACTBA I ITPOBEPKU
CO®OPMMNPOBAHHOCTHU KOMIIETEHIINM

Kop v HauMeHOBaHMe KOMIIeTeHLIUH

OIIK-1. CnocobeH pemars TUOOBBIE 3aladyd  MOpo(ecCHOHATBHOM
JEATENbHOCTH Ha OCHOBE 3HAaHWM OCHOBHBIX 3aKOHOB MAaTeMaTH4YECKUX U
€CTECTBEHHbIX HAyK C NPUMEHEHHEM HH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH

3anaHus 3aKpbHITOrO0 THUINA

Buvibepume ooun npagunvnulii gapuanm omeema.

1. IIpousBoaHas QyHKIMA Y = sin(x2 + 1) paBHa ...
—2xcos(x2 + 1)
cos (x2 - 1)
+2xcos(x2 + 1)
XCOS (x2 + 1)
2. MHOX)ecTBO MepBo0Opa3HbIX QYHKIUU f (x) = sin? UMeeT BULT ...
5cos> +C

5
+—5cos™+C

5

1
~cost+C
5 5

— lcosz +C
5 5

. 2 o
3. Eciin ocHOBHas rumnotesa uMeer BuJ H,: o~ =3, TO KOHKypHUpyIOLeH
MOJKET OBITh TUIIOTE3A ...

H: o¢’>3
+H,: o' #3
H: 0’22
H : o0°<3

1.

3agaHus OTKPHITOIO THUIIA
/laiime npaeubHbIll 8apuaHm omeema

4. U3 reHepaibHON COBOKYITHOCTH M3BJIeueHa BbIOOpKa 00beMa n =50
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X, 11 12 14 15
l. 4 19 20 7

Torna HecMelIeHHas OIEHKAa MaTeMaTHYECKOr0 OXKUJIaHUs paBHA ...
Ilpasunvnuwiii omeem: 13,14

5. Ilo BeIOOpKE 0OBeMa n =10 HalineHa BeIOOpouYHas aucnepcus D, =3,6.

Toraa ucnpasiieHHOE CpeiHEe KBaIpaTHUECKOE OTKIIOHEHHUE PABHO ...
IIpasunvusiii omeem: 2,0

6. I3 reHepaibHOM COBOKYMHOCTH H3BJe4YeHa BhIOOpka oObema n =100,

ITOJIUTOH 4aCTOT KOTOpOfI HUMECCT BU.
n;

o |

a8

29

16
12

0
Torna oTHOCUTENBHAS YAaCTOTa BAPUAHTHI X, =25 B BEIOOPKE PaBHA ...
IIpasunvnviii omeem: 0,05

7. Mona BapuanmonHoro psiga 1, 1,2,2,2,3,3,4,5,5,5, x,,7,7,7,8, 8,
10, 11 paBna 5. Torna 3HaueHHE X; PABHO ...
IIpasunvuwviii omeem: 5

8. BeIOOpOUHOE ypaBHEHHE MPSAMOW JUHUM perpeccud Y Ha X uUMeeT BUJ
¥, —2,5=1,34(x+3,46). Torxa BoIGOpPOUHOE CpeHEE HPHU3HAKA X PABHO ...

IIpasunvusiit omeem: —3,46

Hononnume:

9. PazmaxoM Bapuallud Ha3bIBACTCS ... MAKCUMAJIbHOTO U MUHHUMAJIHHOTO
3HAUCHUS TIPU3HAKA.
IIpasunvuviii omeem: pa3HOCTb

10. I'umoTre3a, mpoTHBOpeyalias  BbIABUHYTOM  HY/1€60li  THUIOTE3eE,

Ha3bIBAECTCA ...
IIpasunvubiii omeem: KOHKYPUPYIOLIEH WU albTEPHATUBHOM.
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OxkoHuaTenbHbIe pe3ybTaThl OO0ydeHus: ((POPMUPOBAHUS KOMIICTECHIIHI)
OTIPENICNIAIOTCS TTOCPEJACTBOM IepeBoja OasioB, HAOpaHHBIX CTYJICHTOM B
POIIecce OCBOCHUS AUCITUTUIMHBI, B OTICHKU:

— 0a30BBIf  ypOBeHb  CHOPMHPOBAHHOCTH  KOMIIETEHIIUA  CUUTACTCS
JOCTHUTHYTBIM,  €CIIM  pPE3yJbTaT  OOyYEeHHS  COOTBETCTBYET  OIICHKE
«YIOBIETBOPUTEILHO» (50-64 peHTUHTOBBIX OAJIIIOB);

— TIOBBIIIIEHHBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIICTCHIIUA CUYUTACTCS
JIOCTUTHYTBIM, €CJIM PE3yJbTaT OOYUYEHHUS COOTBETCTBYET OLIEHKAM «XOpoIioy» (65-
85 peUTUHTOBBIX 0AIOB) U «OTAUYHOY (86-100 peUTUHTOBBIX OAILIIOB).

4 TIOPSATIOK ITPOBE/JIEHUS IIOBTOPHOI
IMPOMEXYTOUYHO ATTECTAIIUA

dopmMa NpOMeKyTOYHOM aTTeCTalyu 0 JUCLIATIIMHE 3auen.

[ToBTOpHasi MpPOMEXYyTOUHAsi aTTeCTalUsi MO0 AUCLUIIMHE TIPOBOAUTCS C
WCIIO/Ib30BaHMeM 3aJlaHUM /ISl OL[eHKM C()OPMUPOBAHHOCTHM KOMIIETEHLIMM Ha
6a30BOM YypOBHe IO BCEM pa3fiesiaM, BXOASIUM B CTPYKTYPY AMCLAILIMHBI 3a

cemMecCTp, IT0 UTOr'aM KOTOPOIr'o CTYAE€HT UMEET aKaJEMHUUYECKYTO 3a10/DKEHHOCTD.

Tabnwuia 8 — KpuTepuu orjeHKH chopMHUPOBaHHOCTH KOMITETEHLIUH

Kpurepun oueHuBanus
c(OpPMHUPOBAHHOCTH KOMITETEHIIHA

Kon 1 HanMeHOBaHKMEe HHIHUKATOpa JTOCTHKCHUS (4acTH KOMIICTCHIIVH)
KOMIICTCHITHH Ha 0230BOM YpPOBHE
(4acTH KOMIIETEHIINH ) COOTBETCTBYET OIICHKE

«yznosneTBoputenbHO» 50-64% ot
MaKCHMAJIbHOTO Oaia

JleMOHCTpHpYy€eT 3HaHHUS OCHOBHBIX
MIOHSTHIA ¥ METOJIOB MAaTEeMATUKH
(muddepennmaabHOTO U
WHTETPATBHOTO UCUHUCITICHHS
(hyHKIMH OJTHOM MIEpEeMEHHOM,
TEOPUU BEPOATHOCTEN U
MaTeMaTH4eCKON CTaTUCTUKN),
yMEET peliaTh OCHOBHBIC THITBI
3a/1a4 Ha 0a30BOM ypOBHE, UIMEET
MIPEJICTABIICHUE O BO3MOKHOCTSX
HCIOJIb30BaHUSI MaTEMaTHYECKOTO
anmapara AJisl peeHus
CTaHIAPTHBIX 3a/1a4
npodeccuoHaNbHOM e TENbHOCTH.

OIIK-1.6. /IleMoHCTpUpPYET 3HAHUE OCHOBHBIX MOHATUI
1 METOJIOB MaT€MaTU4ECKOro armnapara
(yHIaMeHTaIbHBIX HayK (MaTeMaTHUKH), HEOOXOIMUMBIX
JUISl pEIIEHUs] TUIIOBBIX 3a/1a4 B 00JIaCTH arpOHOMUM.
OIIK-1.7. Mcnionb3yeT 3HaHWE OCHOBHBIX IIOHATUN U
METOJI0OB MaTEMAaTUYECKOT0 arnmapara
(yHIaMEHTaIbHBIX HayK (MaTeMaTUKN) JUIsl peILIeHHs]
CTaHJapPTHBIX 3a/1a4 B 00JIaCTU arpOHOMUH.
OIIK-1.8. ImeeT HaBbIKM 00pabOOTKH pacueTHBIX
AKCIEPUMEHTAIbHBIX JAHHBIX BEPOSTHOCTHO-
CTATUCTHUYECKUMH METOJJaAMH.
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