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JIner aktyanu3anuu padoyeil mnporpamMmsl

PaGouas mporpamma nepecMoTpeHa, 00CykaeHa u ogo0pena i peanusamnuu B 2026 - 2027
yueOHOM rojy Ha 3aceqanuu kadeapsl [IpukinaaHoi MaTeMaTHKU ¥ HHDOPMATUKA

[Iporokom ot 20 1. Ne

3aB. kadeapoii 10.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00CyxkaeHa u ogo0pena i peanusamnuu B 2027 - 2028
y4eOHOM rojy Ha 3aceqaHuu kageapsl [IpukiaaHol MaTeMaTHKH U HH)OPMATHKH

[Iporokom ot 20 1. Ne

3aB. xadenpoii 10.A. UsBekos

Pabouas mporpamma nepecMoTpeHa, 00Cyk1eHa U oo0pena i peanmsamnuu B 2028 - 2029
y4eOHOM rojay Ha 3acenaHuu kadenpsl [IpuknagHoil MaTeMaTUKU U HHOOPMATHKU

[Ipotokom or 20 . Ne

3aB. xadenpoii I0.A. UsBekos

Pabouas mporpamma nepecMoTpeHa, 00CyxkaeHa u ooopena i peanmsamnuu B 2029 - 2030
y4eOHOM roay Ha 3acenaHuu kadenpel [IpuknagHoil MaTeMaTHKy U HHOOPMATHKA

[IpoTtokon or 20 . Ne
3aB. xadempoii 10.A. N3BekoB

Pabouast mporpamma nepecMoTpeHa, o0Cyk1eHa u ogo0pena s peanmsaiuu B 2030 - 2031
yueOHOM roy Ha 3acenanuu kadeapsl [IpukinaaHoit MaTeMaTHKU ¥ HH(GOPMATUKA

[IpoTokon or 20 1. Ne

3aB. xadenpoii I0.A. UsBekos




1 Hean ocBOeHUS AUCHUNIMHBI (MOIYJISA)

Lensimu ocBOEHUS JUCUUILUIMHBI « T€opust BEpOSTHOCTEN U MaTeMaTu4yecKas
CTaTHCTUKA» SBISIETCS (OPMUPOBAHUE CIIOCOOHOCTEN OCYIIECTBIIATH MEAArOTHIECKYIO
JIEATEIIBHOCTh Ha OCHOBE CHENUAJIbHBIX HAYYHBIX 3HAHUW, 03HAKOMJICHHE CTYJIEHTOB C
0a30BBIMU TIOHSTHSIMH U PE3YJIbTATAMH TEOPUHU BEPOSTHOCTEH U TCOPHH CITyYaHBIX
MPOIIECCOB M MX UCIOJIb30BAHUU NP PEUICHUN HAYYHBIX M MPUKIIAIHBIX 3a/1a4, BEIPaOOTKa y
CTYACHTOB YMEHUS ITPOBOJUTH CTATUCTUYECKUI aHAIN3 MPUKIAJHBIX 33Ja4 U OBJIaJCHUE
OCHOBHBIMH METOJIaMHU MCCJICIOBAHMS U PEIICHUS TAKUX 3a/1a4, (popMupoBaHUE
OOIICKYJIBTYPHBIX U IPO(ECCHOHATHHBIX KOMITETCHITUH, HEOOXOIUMBIX I OCYIIICCTBIICHUS
Oyay1iei mpopecCHOHATBHON AeITeITFHOCTH.

2 MecTo qucuumiIuHbl (MOAYJIsl) B CTPYKTYype 00pa3oBaTe/ibHOM NPOrpaMMbl

Jucuunnuna Teopus BEpOATHOCTEN U MaTeMaTUYECKAsl CTATUCTHKA BXOJIUT B
00s13aTeIbHYI0 YacTh YU4EOHOT 0 I1aHa 00pa30BaTeIbHOM MPOrPaAMMBI.

JI1st u3ydeHus: AUCIUIUIMHBI HE0OX0IUMBI 3HAHUS (YMEHHS, BIAJICHUS),
c(hopMHUPOBAHHBIC B pE3yJIbTaTe U3yUYCHUS TUCIHUILTNH/ IPAKTHK:

MaremaTuuecKkuii aHAJIN3

JluckpeTHas MaremMaTHka

Anrebpa u Teopus uucen

3Hanus (yMEHUS, BIQJICHUS), TOJIYICHHBIC IPU U3YYCHUH JAHHOU JUCITUTIITUHBI
OyIyT HEOOXOUMBI JJTsI U3yUCHUSI TUCITATIITNH/TIPAKTHK:

[IpakTHKyM 1O pEenIeHUIO 3a/1a4 NOBBIIIEHHOMN CIOXKHOCTH IIKOJIBHOTO Kypca
MaTE€MaTHKH

[IpakTuKyM peleHns ONMMIMAAHBIX 33144 10 MATEMAaTHUKE

BrimonHenue u 3anuTa BITyCKHOM KBATM(PUKAITMOHHOW paboThI

[ToaroroBka k caaue u caada rocyJapcTBEHHOIO DK3aMeHa

[Ipon3BoaCTBEHHAS — MPEAAUIIIIOMHAs IPAKTUKA

3 Komnerennun odyuarouierocsi, Gopmupyembie B pe3yJbTaTe 0CBOEHMSI

JAUCUUIIMHBI (MOYJIs1) M IUVIAHMPYEeMble Pe3yJIbTAThl 00y4eHM st

B pesynbrare ocBoeHus AucUUIUIMHBL (MOayssi) «Teopus BeposTHOCTEN U
MaTeMaTH4ecKas CTaTUCTHKA» 00y4aroIuics JOKEeH 001a1aTh ClIeIy0IUMHU
KOMIIETEHIIUSIMHU:

Kon unaukaropa WNHaukaTop 1OCTHIKEHUS KOMITICTCHITUN

OIIK-8 Cmocoben OCYIICCTBIIATDL ICAAIrOTrMYCCKYIO ACATCIbHOCTh HAa OCHOBEC CIICIIMAJIbHBIX
HaYy4YHbIX 3HAHUHU

OIIK-8.1 [Inanupyer u MPOBOAUT HAYYHBIC UCCIICTOBAHMS B 00IaCTH
[IE€JArOrMYECKON AEATENLHOCTH
OIIK-8.2 Hcnonb3yer cnenuanbHble HAyYHbIE 3HAHUS JUISI TOBBIICHUS

3(1)(1)6KTI/IBHOCTI/I MEJAaroru4ecKor AesITEIbHOCTH




4. CTpyKTypa, 00b€éM U coep:kaHue TUCHUIINHBI (MOLYJIs1)

OO0mmast TpyA0eMKOCTh AUCIUILIINHBI COCTaBIseT 3 3adeTHhIX equnamil 108 akaa. yacos, B TOM

quCIe:

— KOHTaKTHas paboTta — 57,2 akaJl. 4acos:

— ayuTopHas — 54 akaj. 4acos;

— BHeayJuTopHas — 3,2  aKaJl. 4acoB;

— camocTosTeNbHas padoTa — 15,1 akaz. yacos;

— B pOopMe IpaKTUIECKO# moaroToBk — 0 akaj. vac;
— MOATOTOBKA K dK3aMeHy — 35,7 akaj. yac

d)opMa aTTeCTalMu - 3K3aMCH

AynuTtopHas g s
o KOHTaKTHas pabora E = ®dopma TeKyIIero
=
B akaj. yacax 3} Bu KOHTPOJIS
Paznen/ Tema 3 ( A ) B A . P Kon
= 3 © | caMOCTOSITENIbHOM |  yCIIeBaeMOCTH U
JUCHUATUTHHBI 5 S . | xommeTenmmn
&) S paboTsl MIPOMEKYTOUHON
nmab. | TpakT. [t}
Tlek. p 2'g aTTecTalu
3aH. 3aH. O =
1. Teopus BeposiTHOCTEN
IloaroroBka k
J1abopaTopHOMY
1.1 OcHOBHBIE OHSTHS 3aHSATHIO. .
. YcTHBIN ompoc,
TEOPUH BEPOSTHOCTEH. Brinonnenue HDOBEPKA
Knaccuueckoe, MPAaKTUYECKUX I/IHZ[I/III:I/IZ[ :HLHHX
FCOMETPHUYECKOE U pabor (pelieHue Y OIIK-8.2,
2 4 2 3a7laHNl, pellIcHHe
CTaTHCTHYECKOE 3aj1a4, MMCbMEH- 3A124 110 TeMe OIIK-8.1
onpe/eieHue BEPOSTHOCTH. HBIX Pa0OT U T.IL.). Ha6oDaTo Hax’
AunreOpa coObITHIA 1 TTouck 260T§
aKCHOMATHKa. JIOTIOJTHUTEIBHOM p
uH()OPMALIHMH I10
3aJaHHOU TEME
IToaroroBka Y eTHBIH OIhOC
1a60paTopHOMY 1poc,
1.2 Teopemsl CIIOKEHUS 1 SAHSTHEO MPOBEpKa
MHOKCHHS. Y CJIOBHAS ) HWHIUBHTy aTbHBIX
]};e‘pOHTHOCTL dopmyia 6 2 4 2 Brmonrerme 3aniﬂnﬁﬂ}1;emeﬂne OLIK-8.2,
N ) Y MPAKTUYECKUX ’ OI1K-8.1
MTOJTHOW BEPOSITHOCTH U 3a11a4 Mo TeMe,
. pabor (pemeHne
(dhopmyna batieca. nabopaTopHas
3aj1a4, MMChMEH- aGoTa
HBIX paloT U T.I1.) p
IToaroroBka Y eTHBIH OIPOC
nabopaTopHOMY 1poc,
1.3 TloBTOpHEIE SAHSTHIO MpOBEpKa
HE3aBUCHUMBIC UCTIHITAHUSI. ) WHIMBUTYaJIbHBIX
®dopmyna beprymm 2 4 2 Brmonmenue 3aJaHAHN, pEIICHIe OIIK-8.2,
PMY. PHYJLTH, TIPAKTHYECKUX A P OIIK-8.1
npubnmkenns Jlammaca u aboT (pereHue 3aJ1a4 Mo TeMe,
[Tyaccona. P p naboparopHas
3a/1a4, MUChMCH- aGora
HBIX PaboOT U T.IL.) p
. YalHbIC BEJTMYHHEI U JITOTOBKA K THBIA R
1.4 Cnyga € BE. IToaroroBka Ve onpoc
UX XapaKTepH-CTUKH. 2 4 2 nabopaTopHOMY MIpOBEpKa OIIK-8.2
3aKoHbI pacpeeNeHUs 3aHATHIO. WHBUTY aJIbHBIX




CIyYalHBIX BEJTHYHH.
3aKOHBI OOJIBIINX YHCE.

Brimonxnenue
MPAaKTUYECKUX
paboT (pemieHue
3aja4,
MMHCBMEHHBIX
pabot u T.1L.).
ITouck
JIOTIOJTHUTEILHOM
HUH(pOPMALIIH 110
3aJIaHHOM TeMe

3aJIJaHUH, pellICHUE
3aJ1a4 10 TeMe,
nabopaTopHas
pabora

Hrtoro no pasneny 8 16 8
2. MareMaTHuecKast CTaTUCTHKA
[ToxaroroBka x
2.1 I'enepaibHast J1abopaTopHOMY YcTHBIM onpoc,
COBOKYITHOCTBH U BBIOOPKA. 3aHATHIO. MpoBEpKa
CraTHCTHYECKOE BeImonaeHne HMHIANBUIYaTbHBIX
pacnpeeieHie, SMIUpude- 4 6 2 MPaKTUYECKUX 3a/IaHUi, peleHre
ckas GyHKUIUS pabor (pereHue 3a/1a4 1o TeMe,
pactpenenenus. [loauron u 3a/1a4, nabopaTtopHas
THCTOrpaMma. MTUCHMEHHBIX pabora
paboT 1 T.11.)
2.2 CraTtucTuueckue TloaroroBka k
TOYEYHBIE OLIEHKH I1a- nabopaTopHOMY
aMETPOB pacrpeiCeHusI. 3aHSTHIO. N
p POB pactip YcTHBIN omnpoc,
Mertoibl MOTy4YeHus Brimonnenue DOBEDKA
CTaTHCTHUYECKHX OLECHOK. MPaKTUYECKUX POBEP
HHTepBalIbHbIE OLICHKH pabor (pelieHue HMHMBHILY aIEHBIX
2 4 29 3a7[aHHl, peIlIcHHe OI1K-8.2
rnapaMeTpoB 3a/1a4, MICbMEH-
3a/1a4 1o TeMe,
pacrpeieieHusl. HBIX Pa0oT U T.IL.).
nabopaTopHast
JloBepuTeabHbIE HHTEPBAJIBI TTouck a6oTa
JUIS TIapaMeTPOB JIOTIOJTHUTEIIBHOM p
HOPMAaJIbHOTO uH(GOPMAIIUH 110
pacnpeieneHus.. 3a/IaHHOH Teme
IloaroroBka k
2.3 CrarucTuueckas 1abopaTopHOMY
THIIOTE3a U 001Ias cxema ee 3aHSTHIO.
npoBepku. Ormbku 1 u 2 Brimonnaenue VceTHbIM onpoc,
pona. YpOoBeHb 3HAUUMOCTH MIPAKTHYECKUX MpoBEpKa
Y MOIIHOCTb KPUTEPHSI. pabort (pelieHre | HMHAMBUIYATBHBIX
Kpurepun 3HaunMocT 1 2 4 2,2 3a7ad4, 3aJaHul, pelIeHne OI1K-8.2
KPUTEPHUH CO-TIIacHs MMMCHbMEHHBIX 3aJ1a4 Mo TeMe,
Kpurepuii coriacus paboT u T.IL). nabopaTopHast
IIupcona s mpoBepKu Tlonck pabota
THIIOTE3bI O HOPMAJIBHOM JIOTIOJTHUTEIBHOM
pacnpe-aeseHIn UH(POPMALIUH T10
3aIaHHOH TEME
IToaroroska k
nabopaTopHOMY
3aHSATHIO.
Brmonnenne VYcerHbIit onpoc
2.4 KoppensiimoHHast 1poc,
N MPAaKTUYECKUX MpoBEpKa
3aBUCUMOCTb. JInHeiHas
paboT (pemieHne | WHIUBHIYaIBHBIX
perpeccus. Onpenernenue N
N 2 6 3aj1ad, 3aJaHAMN, pEIICHIe OIIK-8.2
apaMeTpOB JTMHEHHOMN
MMMCBMEHHBIX 3aJ1a4 Mo TeMe,
perpeccuu MeToIOM
paboT u T.11.). naboparopHas
HaVMEHBIINX KBAJPaTOB.
TTouck pabota
JIOHOJIHUATEILHOMN
“HQOpPMAIIUH IO
3aJaHHOM TeMe
Uroro no pazneny 10 20 7,1




HWroro 3a cemectp

18

36

15,1

9K3aMCH

Hroro no JUCHUIIINHE

18

36

15,1

9K3aMCH




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

C nenbio yCrenHoro yCBoeHus JUCUMITINHBL « Teoprs BEpOSITHOCTEHN U
MaTeMaTH4ecKasi CTATUCTHKa» U (POpMUPOBAHUS TPEOYEMBIX KOMIIETSHIIMI MPenoaracTcs
MPUMEHEHHE Pa3-TMYHBIX 00pa30BaTEIbHBIX TEXHOIOT U, KOTOPhIE 00ECTIEYHBAIOT
TOCTIDKEHHE IIAaHUPYEMBIX Pe3yIbTaTOB 00pa30BaHMUs COTJIACHO OCHOBHOM
oOpazoBarenpHOI nporpamme. B ux guce::

] TpaAMLIMOHHBIE TEXHOJIOTUK O0yUYeHUs, IpeAroIararolue nepeaady
nHpOpPMAaIUK B TOTOBOM BUE, (POPMHUPOBAHNE YIEOHBIX YMEHUHN 110 00pa3Ily: JSKIIHs -
U3JI0KEHHE, JIEKIUA-00bICHEHHE, JTA00paTOPHBIE pabOTHI, KOHTPOJIbHAS paboTa U Ap.
Hcnonp30BaHue TpaJUIIMOHHBIX TEXHOJIOIMM 00ecrieuBaeT OPUEHTUPOBAHUE CTYICHTA B
MOTOKE MH(OPMALINHU, CBA3aHHOH C pa3IMYHBIMU MOJIXOJaMH K ONPEAEICHHUIO CYITHOCTH,
COJIepKaHusl, METOJI0B, (POpPM pa3BUTHUS U CAMOPA3BUTHS JIUUYHOCTH; CAMOOIIPE/IETICHHUE B
BBIOOPE ONTUMAJIBHOTO MYTH M CIIOCOOO0B JIMYHOCTHO-ITPO(ECCUOHATIBHOTO Pa3BUTHS;
CUCTEMAaTH3alNI0 3HAaHUI, TOJYYEHHBIX CTYIEHTaMH B Mpoliecce ay JTMTOPHOU U
CaMOCTOSITENbHOM paboThl. JIabopaTopHbIe 3aHATHS 00€CTIEUNBAIOT PA3BUTHE U 3aKpEIJIEHNE
YMEHUI 1 HaBBIKOB OIPE/EICHHUS 1IeJIel 1 3a/1a4 CaMOpPa3BUTHS, a TAKXKe MPUHATUS
HanOosiee 3 (HEKTUBHBIX PEHICHUN 110 UX PeaTH3aIiu.

] UHTEepaKTUBHBIE TEXHOJIOTHH 00Yy4EHHUs, IPEIIoaraonue opraHu3amo
o0yueHus Kak MPOyKTUBHOM TBOPUECKOH EATEIbHOCTH B PEKUME B3aUMOJICHCTBUS
CTYJEHTOB JIPYT C APYTOM U C IIpenojaBaTeieM.

OcHoBHBIMU (hOpMaMU 3aHATUHN SBJSIOTCS JIEKIIMH, 1a00paTOPHBIE 3aHSTHS,
KOHTPOJIbHO-OLIEHOYHBIE 3aHATHS, KOHCYJIbTaluu. JIEKIIUU CTPOSITCSl HA OCHOBE COYETaHUS
WH(OP-MAITMOHHOM U MMPOOJIEMHOMN COCTABIISIIONINX, & TAK)KE AIIEMEHTOB Oecebl 1
IHUCKYCCHH.

B xoze nmpoBeaeHus JIEKLIMOHHBIX 3aHATHH IPEeAyCcMaTpUBaeTCs:

— 00cyXJIeHHe 3aJau, IPUBOAIINX K TEM UM HHBIM MaTeMaTHUYECKUM MOHITHAM;

— U3JI0KEHUE TEOPETUUYECKOI0 MaTeprasa B peKUME Uajiora ¢ Lebl0 Pa3BUTUS
KPUTHYECKOTI'O MBIIICHHS CTYJEHTOB U MPUBUTUS UM UCCIIEOBATENILCKUX YMEHUH;

— 00CyXJIeHHE U CHCTEMaTU3alusl TEOPETHUECKUX BOIIPOCOB TEMBI C IIE€JIbIO JIYUIIEro
[0-HUMAaHHUS UX B3aUMOCBSI3U U IPAKTUYECKOTO IPUMEHEHHUSL.

JIaGopaTopHble 3aHATHUSA 110 JaHHON JUCIMILIMHE HAllpaBJIEHbl HA IPUBUTHE HABBIKOB
pe-lIeHNs IPUKIIAJIHBIX 3a/1a4 110 KaXKI0H TeMe M COYETal0T IPUMEHEHHE METO/I0B 00yUeHUs
B COTPYJHHMYECTBE, KIACCUUECKUE KOHTPOJIbHBIE U TECTOBBIE TEXHOJIOTHH.

IIpu sTOM mpeamnonaraercs NpoBeJeHNEe HEKOTOPBIX J1a00PaTOPHBIX 3aHATUH B
UHTEPaKTUBHON (opMe (I€TI0BbIE U POJIEBBIE UTPbI, Pa300p KOHKPETHBIX CUTYaLUH).

Bri6upast Ty UM HHYIO TEXHOJIOTHUIO paboThI ¢ 00yUYaIONIMMUCS, HEOOXOIMMO UMETh
B BUJIy, YTO HauOobIIero agpdexra oT ee MPUMEHEHHUS MOXHO JOCTUYb, €CIH YUUTHIBATh
e o0pazoBaHus, Ha pealin3aliio KOTOPhIX JODKHA OBbITh HalpaBlieHa U30upaemas
TEXHOJIOTHS, CO-JIep>KaHne, KOTOPOe MPeJCTOUT MepeaaTh 00yJarmuMes ¢ €€ ITOMOIIBI0, a
TaKXKe YCJIOBHsI, B KOTOPHIX OHA OYJET UCIOIb30BATHCA.

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHEe CAMOCTOATEILHOM PadoThI 00y4a0IMXCst

Hpe,[[CTaBJ'ICHO B MPUJIOKCHUH 1.

7 OueHoOYHbIE CPeICTBA [1JIsl IPOBeAeHUs IPOMEKYTOYHOM aTTecTaAlUH
[IpencraBieHsl B IPUIIOKEHUU 2.

8 YueOHO-MeTOAM4YECKOEe N HHPOPMALMOHHOE 0O0ecneYeHne JUCIUIIMHBI
a) OcHoBHas JIMTEpaTypa:



1. Teopus BepOsATHOCTEH U MaTeMaTU4YecKas CTAaTUCTHKA : yueOHOe mocodue /
JL.T. Bupro-xoBa, .. bobpuk, P.B. Caruros [u np.] ; mox pea. B.1. MarseeBa. — 2-¢ u3f.,
ucnp. u gon. — Mocksa : UHOPA-M, 2020. — 289 ¢. — (Cpennee npodeccruoHaIbHOE
obpazo-Banue). - ISBN 978-5-16-015712-2. - Tekcr : anekrponsnsiii. - URL:
https://znanium.com/catalog/product/1047921 (nata oopamenus: 16.04.2024). — Pexum
JOCTYyIA: TI0 TIOJITHCKE.

2. bangun, K. B. Teopus BeposTHOCTEN 1 MaTeMaTUYECKasi CTATUCTUKA :
yueonuk / K. B. banaun, B. H. Bamsikos, A. B. PykocyeB. — 3-¢ u3., ctep. — Mockaa :
Wznarenscko-Topropas koproparus «lamkos u K°», 2020. - 472 c. - ISBN 978-5-394-
03595-1. - Tekcr : anexkrponHbiid. - URL: https://znanium.com/catalog/product/1093507
(mara obpamenus: 16.04.2024). — Pexxum gocTyma: Mo moAmucKe.

3. Koran, E. A.. Teopust BeposiTHOCTEH U MaTemMaTH4ecKasi CTaAaTUCTHKA :
yueOHuk / E. A. Koran, A. A. lOpuenko. — Mocksa : UHOPA-M, 2020. — 250 ¢. —
(Bricmiee oOpazo-Banue: bakanaBpuar). - ISBN 978-5-16-014235-7. - TekcT : 2JeKTPOHHBIA.
- URL.: https://znanium.com/catalog/product/1052969 (nara obparenus: 16.04.2024). —
Pexxum noctyna: 1mo noamucke.

0) JonosiHuTe/IbHAS JINTEPATYpa:

1. ITaBnos, C. B. Teopus BeposATHOCTEN U MaTEMaTU4ECKasi CTATUCTUKA:

VYuae6noe mocodue / C.B. [TaBnos. - M.: U1l PUOP: UH®PA-M, 2019. - 186 c.: -
(Kapmannoe yge6HOe m0-coome). - ISBN 978-5-369-00679-5. - TekcT : 37eKTpOHHBIH. -
URL.: https://znanium.com/catalog/product/990420 (mata o6pamienus: 16.04.2024). —
Pexxum noctymna: mo nojamnucke.

2. bepesunen, W. B. [IpakTukym no Teopuu BEPOSITHOCTEN U MAaTEMaTUYECKOM
cratuctuke / U. B. bepesunen ; Boicias mkona menemxmenta CII6IY. — 9-e usn., ucnp. u
nomr. — Cankt-IlerepOypr : Breicimas mkona MenemxkmenTa, 2013 — 163 ¢. - ISBN 978-5-
9924-0088-5. - Tekcr : anextponubii. - URL: https://znanium.com/catalog/product/492718
(mara oOpamenus: 16.04.2024). — Pexxum gocTyma: 1o MoAmucKe.

B) MeToanuyeckue ykazaHusi:

1. AkmanoBa, 3. C. MHOromMepHbIe cilydaiiHbIe BEJIMYUHBI : yaeOHOe mocooue / 3.

C. AkmanoBa. - Marauroropck : MI'TY, 2013. - 1 sanextpoH. ont. auck (CD-ROM). - 3arun.
¢ tutyi. skpana. - URL.: https://magtu.informsystema.ru/uploader/fileUpload?
name=1062.pdf&show=dcatalogues/1/1119472/1062.pdf&view=true (mara obpareHus::
04.10.2019). - MakpooOBeKT. - TeKCT : 31eKTpOoHHBIN. - CBeileHus A0CTYMHbI Takke Ha CD-
ROM.

2. AkmanoBa, 3. C. DnemMeHTbl KOMOMHATOPUKU, CTATUCTUKH U TEOPUU
BEPOSITHOCTEH : yueOHO-MeTonudeckoe mocodue / 3. C. Akmanona ; MI'TVY. -
Maruurtoropck : MI'TVY, 2016. - 1 snektpon. ont. auck (CD-ROM). - 3ari. ¢ TUTYI1. 3KpaHa.
- URL.: https://magtu.informsystema.ru/uploader/fileUpload?
name=2411.pdf&show=dcatalogues/1/1130110/2411.pdf&view=true (mara oOparieHus:
16.04.2024). - MakpooObeKT. - TekcT : AeKTpoHHbIN. - CBeeH s AOCTYIHbI Takxke Ha CD-
ROM.

3. bopoaun, A.H. DneMeHTapHbIi Kypc TEOPHUH BEPOSITHOCTEN U
MaTeMaTHUYeCKON CTaTU-CTUKHU [DNeKTpOoHHBIN pecypc]: YuebHoe mocobue.- CII6.: U3a-Bo
«Jlanby, 2011. - 432 c. — Pexxum. nocryna : http// portal magtu.ru, snexrporHast
6ubnmoreynas cucrema «Jlanby.- 3ari. ¢ skpana.- ISBN 978-5-8114-1060-6

4. ITaBnos C.B. Teopust BepOATHOCTEN U MaTEMATUYECKasi CTATUCTUKA
[DnexkTpoHHEIH pe-cypc]: YuebHoe mocodue.- M.: U3a-Bo «Mudpa-M», 2010. - 432 c. —
Pexxum. noctyna : http// portal magtu.ru, snexrponnas 6ubnmoreuynas cucrema «Muppa-My.-
3aru. ¢ akpa-Ha.- ISBN 978-5-8114-1060-6

5. Tyran6aeB A.A. Teopust BEpOSITHOCTEH U MaTeMaTHYECKasi CTATHCTUKA



[DnexTpoHHEIH pecypc]: Yuebnoe nocodue.- CII6.: M3a-Bo «Jlanby, 2011. — 626 ¢. —
Pexxum. noctyna : http// portal magtu.ru, snekrponnas oubanoreunas cucrema «JIanby.-
3ari. ¢ ’KpaHa.

6. 3apenikas M. A.CnyuaitHple (yHKIIUU: METOJ. YKa3.[UIsl CTYICHTOB
cneuuanbHocTd 230105.- Marauroropck: ['OY BIIO «MI'TY um. I''1. HocoBa», 2010.— 20
c.

7. 3apenkas M.A.Ciy4aiiHble POIECCHI: METOI.yKa3./UIsl CTYJICHTOB
cnenuanbHocTd 230105.- Marauroropck: [OY BIIO «MI'TY um. .M. Hocosay, 2010.— 20
c.

8. 3no6noBa C.B. Ciryuaitabie coObIThs: MeToandeckue yKa3aHus U BapUaHTHI
3aJJaHAN JJIS1 CAMOCTOSITENTFHON paOboThl ¥ KOHTPOJIS 3HaHu cTyaeHToB. — MI'TY, 2007.— 20
c.

9. Kumaiikuna, H.W. Teopus BeposTHOCTe. MaTemaTnyeckasi CTaTUCTHKA.
VYyebnsie kap-Tol. YacTh 3: Metoauueckast pazpaboTka Jisi CTyJCHTOB BCEX
cnenuansHoctei [Texct] / H.W. Kumaiikuna. — Marauroropek: M3a-8o Marauroropckoro
roc. TexH. yu-ta ['.1. Hocoga, 2011 1.

10. KoGenrkoBa, E.B. Teopust BepositHocTei: Pabouast TeTpaap mo MareMaTuke
JUISl CTYA€H-TOB BCEX CHeUalibHOCTEM. - MarauToropck: M31-80 MarHuToropckoro roc.
TexH. yH-Ta uM. ['.11. HocoBa, 2011.— 16 c.

11. Makcumenko, M. A. CoObiTust u BeposiTHOCTh. YacTh 2: MeTon. ykas. -
Marnutoropck: M3a-s0 Marauroropckoro roc. TexH. yH-ta um. I.11. Hocosa, 2010. — 22 c.
12. CaBymikuna, H.®@. Teopus BepositHocTel: UHAMBUAYabHBIE TOMAIIIHUE
3amanus s ctyaeHToB |l kypca Bcex cnienuanbHOCTelH. — Marautoropek: M3a-Bo

MaruuToropckoro roc. Texs. yu-ta uM. .. Hocosa, 2008.— 26 c.

r) [Iporpammuoe obecnieuenne u UHTepHeT-pecypcebl:

IIporpammMHoOe oOecniedeHue

HaumenoBanue .
10 Ne nmoroBopa CpoK neiicTBUS JTUIIEH3UU

7Zip cB00OOIHO pactnpocTpansemoe [10 0eccpovHO
Bpaysep Mozilla

payscp cB00OOIHO pacnpoctpansemoe [10 OeccpouHO
Firefox
bpaysep Yandex [cBoGoaHO pacnpoctpansemoe [10 0eccpoyHO
FAR Manager cB00OOIHO pacrpocTpansemoe [10 0eccpovHO
Linux Calculate cB000IHO pacupocTpansemoe [10 OeccpouHO

IIpodeccuonanbublie 6a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
HazBanme kypca Ccbuika

Hanmonansnast nHGOpMaMOHHO-aHATUTUYECKAS URL:
cuctema — Poccuiickuit nuexc HayuHoro nutupoBanus | https://elibrary.ru/project_risc.
(PUHII) asp

DnekTpoHHas 6a3a nepuoauyYecKux u3aanuii East View

Information Services, OO0 «MIBHUC» https:/fdlib.eastview.com/

9 MaTtepuajibHO-TeXHHYECKOe o0ecneyeHne JUCHUNINHBI (MOIYJIS)

MaTepI/IaHLHO-TCXHI/I‘{eCKOC obecrneucHue JUCIHUITIIIMHBI BKIIFOYACT!:



Y4eOHble ayIMTOPHH U1l IPOBEACHUS 3aHATHH JIeKIIMOHHOTO THa Jlocka,
MYJIbTUMEIUNHBIN IPOEKTOP, IKPaH

VY4ebHble ayIMTOPHH U1l IPOBEACHUS Ta00PATOPHBIX 3aHATHMA, TPYIIIOBBIX U
WHIUBUAYAIbHBIX KOHCYJIbTALUH, TEKYILIETr0 KOHTPOJIS U IPOMEKYTOUHON
arrecraiuu [lepcoHanbHbie KoMIbloTephl ¢ maketoM MS Office, Beixozom B MHTEpHET 1
C IOCTYTIOM B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIbHYIO CPEy YHUBEPCUTETA;

Komiiexc meToauueckux pa3padoTok (pa3iaToOyHOro MaTepuana U METOAUUECKUX
YKa3aHWi) W/HIN KOMITJIEKC TECTOBBIX 33JaHUH JUIS MTOJTOTOBKH U TIPOBEICHHS pyOeKHOTO U
IIPOMEXKYTOYHOI'O KOHTPOJISI

[Tomemenus 1y1st caMOCTOSTENLHON paboThl oOydaromuxcs [lepconanbubie
komibioTepsl ¢ makerom MS Office, Beixoom B IHTEpHET U ¢ IOCTYIIOM B 3JIEKTPOHHYTO
MH(POPMAITMOHHO-00Pa30BaATEIBHYIO CPEly YHUBEPCUTETA

[Tomemnienus 1y XpaHeHus: ¥ NPOPHIAKTUYECKOT0 00CTyKUBaHHs y4eOHOTO
oOopynoBanus Llkadsl A5 XpaHeHUs: yueOHO-METONUECKON JOKyMEHTAllUH, y4eOHOTO
00opyI0BaHUs U Y4eOHO-HATJISAIHBIX TOCOOUA



INPUJIO’)KEHUE 1

Y4eOHO-MeTOoANYECKOE 00ecTieYeHre CAMOCTOSITeIbHOM padoThl 00y4yaromuxcst

[To nucumnmue «Teopust BEpOATHOCTEN U MAaTEMATUYECKAsA CTATUCTUKAY MIPEAYCMOTPEHA

ay/IMTOpHAs U BHEAYJAUTOPHAsI CAMOCTOSITENIbHAs paboTa 00yJaronuxcs.

AynuropHas caMoCTOsITeNIbHAs paboTa CTyA€HTOB MPEAINOIaraeT pelieHe KOHTPOIbHBIX 3a/1a4

HAa JJA0OPATOPHBIX 3aHATHSIX.

[IpumepHbIe ayauTOpHbIE KOHTPOJbHBIE padoTsl (AKP):

AKP Nel «Teopus BeposATHOCTEN

1.

Tpu crpenka nenaroT 1Mo OZHOMY BBICTpeny 1o mumieHH. [lycte A, — momamaHue | -ToO

crpenka B muiieHb |1=1,2,3. Beipasute uepez A, cuenyromue coObitusi: B — Tpu

nonaganusi, C — POBHO JiBa momaanusi, D — XoTs ObI 0JTHO TTOTIaIaHue.

KakoBa BepOsSITHOCTH TOT'O, YTO YETHIPEX3HAYHOE YUCIIO, B JIECATUYHOM 3alMCHU KOTOPOTO
WCTIONB3YIOTCS 10 OTHOMY pa3y mudpsl 5, 2, 3, 1, nenurcs Ha 47?

B 6ank otmpaBieno 4000 makeToB ACHEKHBIX 3HAKOB. BepoOATHOCTH TOTO, YTO MaKeT
COJICPKUT HEJAOCTATOYHOE WJIM M30BITOYHOE KOJMYECTBO JCHEKHBIX 3HakoB, paBHa 0,0001.
HaiiTu BeposATHOCTH TOTO, YTO TIPU TMPOBEpPKE OyJeT OOHAPYKEHO: a) TpU OIMHMOOYHO
YIaKOBAaHHBIX TaKeTa, 0) He 0oJjiee TpeX MaKeTOB.

B nexe pa6orarot 20 crankoB, u3 Hux 10 mapku A, 6 mapku B u 4 mapku C. BepostHOCTh
TOT0, YTO KAQU4eCTBO JETaIN OKAXKETCS OTIMYHBIM, JUISL 3TUX CTAHKOB COOTBETCTBEHHO paBHA:
0,9; 0,8 u 0,7. Kakoii MpOLEHT OTINYHBIX JIE€TAJICH BBIITYCKAET LIEX B I[ETIOM?

B omnom simuke 5 6enbix w10 kpacHBIX mapoB, B Apyrom suke 10 Oenbix U 5 KpacHBIX
mapoB. HaiiTu BeposSTHOCTh TOTO, YTO OyAET BBIHYT XOTS Obl OAMH OEMNbIi IIap, eciu u3
KaXKJIOT0 AIMKA BEIHYTO 110 OJJHOMY ILIapy.

[aH pap pacnpegeneHns AUCKPeTHOW CNy4aHOW BENUYMHDI X:

X 4 6 8

2 10

P 0,4 0,2 c
0,1 0,1

HaiTun 3HauyeHmne napameTpa «C». BbIYNCZIUTb MaTeMaTUYECKOE OXKNOaHNE, cpeaHee KBaapaTtnyeckoe

OTKNOHEHUE CNy4aiHOM BeNUUMHbI X. MocTponTb rpaduK GyHKUUM pacnpeneneHms n MHOrOyrolbHUK

pacnpeaneneHua. Hantn BE€pPOATHOCTb TOro, 4TO cnyqaﬁHaﬂ Be/MYnHa X He npeBocxoaumT 5.

AKP Ne2 «MaTemaTnyeckan CTaTUCTUKa»

1. OAHOMepHaﬂ BbI60pKa 3a4aHa NHTepPBa/IbHbIM BapnaLMOHHbIM PAAOM:

15

Mpynna(2,3;3,1][3,1;3,9]1(3,9;4,71[4,7;5,5] [5,5; 6,3] [6,3; 7,1]

mi 11 18 30 21

Tpebyetca:



a) NOCTPOUTb MMCTOrpamMmy NJAOTHOCTEN OTHOCUTE/IbHbIX YacCToT;
6) NnepeiTn K ANCKPETHOMY BapMaLMOHHOMY PAAY M NOCTPOUTb MOJIMIOH OTHOCUTE/IbHBIX YacToT;
B) BbIYMCAUTL cpesiHee BbIBOPOUYHOE 3HaUYeHMEe U cpeaHee BbIBOPOUYHOE KBaJpaTMYeCcKoe OTK/IOHEHWE;

r) npu yposHe 3HauumocTtu B = 0,05 npoBepuTb rMNOTE3y 0 HOPMabHOM pacnpeseneHm usmepaemon

CNYY4aHOW BE/INYUNHDI.

2. ABymepHas BbibopKa XY 3agaHa cneayrouein KoppenaunmoHHon Tabanuen:

xi\y j 53 74 95 116 13,7
2,7 6 5 - - -
3,5 - 4 7 7 -
4,3 - 9 12 9 -
5,1 - - 15 6 -
5,9 - - 2 7 6
6,7 - - - 3 2

MocTpouTb ypaBHEHME NPSAMOM IMHUK perpeccun y = cx+d .

BHeay,u,MTopHaﬂ CaMOCTOATE/IbHAA pa60Ta o6yqalou.|,14xc;| OCyLeCcTBNAETCA B BUAE U3YHEHNA TUTEPATYPDI
NoO COOTBETCTBYHOLWEMY pa3aeny Cc I'IpOpa6OTKOﬁ mMmaTepuana; BbINOJIHEHNA OMALLHUX 3a,ﬂ,aHVIl\;1.

MpumepHble UHAMBUAYANbHbIE AOMaLLIHWe 3aaaHua (MA3):

MA3 Nel «CnyyanHble BEIMYMHBI U UX YNCNOBbIE XapPaKTEPUCTUKNY

1. BepoATHOCTb NonafaHuA B KOP3WHY Npu Kaaom 6pocke maya P =0,3 u He 3asucut ot
pe3ynbTaToB Npeablaywmx 6pockos. CoctaBbTe pag, pacnpeseneHnn cy4aiHon BeIMYKHbI

1) X — gmcna caenaHHbIX OPOCKOB, €CM M4 OpocaeTcsi B KOP3UHY 10 MEPBOTO
MOTAaaHus, HO YUCII0 OpPOCKOB He Ooblie 6;
2) Y — xonuuecTBa MOMaAaHHi Msua B KOP3UHY, €CJIM YUCI0 OPOCKOB PaBHO 6.

2. 3apaH pag pacnpeaeneHvs cayyaHon senndmnHbl X . HailamMTe maTemaTMUecKoe OXuaaHue,
ANCNepCcunio 1 cpefHee KBagpaTMieckoe oTKAOHeHUe. MocTpoiiTe pyHKUMIO pacnpeaeneHus.

X. 3 5 7 9

P; 0,3 0,4 0,2 0,1
HaliauTte 3aKoH pacnpegeneHus cayydariHoh senndunHbl Y =5X —30 .

3. [nAa HenpepbiBHOW CAy4alHOM BeAMYMHbI 3a4aHa GYHKUMA pacnpeseneHuns F(X). Hanaute
NAOTHOCTb pacnpeaeneHmns f(X) , MaTemaTuMyeckoe OXWAaHue, Aucnepcuto, cpeaHee

KBagpaTMyecKoe OTKAOHeHWe. Bbluncnute BepOATHOCTb TOro, YTO OTK/IOHEHue cnyqai/’lHoﬁ
BeNYNHbI OT €ee MaTemMaTn4yeCKoro oxXmaaHua 6y,EI,€‘T He bonee cpeaHero Keagpartnyeckoro

OTK/IOHEeHMUA. [MocTponTe rpadmkm GyHKLNIM F(X) n f(X).



4. [1na HenpepbIBHOM CNyYaiiHOW BENIMYMHbBI 3a4aHa rpaduuecKkmn NAoTHOCTb pacnpeaenenuna | (X)

. Tpebyetca HaliTV napameTp a, dyHKuUmIo pacnpeaeneHna F (X), MmaTemaTuyecKoe oXKuaaHue,
Ancnepcunio, cpeaHee KBagpaTuieckoe OTKNOHEeHMe.

CnyyaliHoe OTK/IOHeHWe pasmepa AeTav OT HOMMHANA PacnpeaeseHo No HOPMaabHOMY 3aKOHY
Cc napametpamn a U o . CTaHZAPTHbIMWU ABNAIOTCA Te AeTanu, A1 KOTOPbIX OTKJAOHEHMA OT

HOMMHaNa NexaT B MHTepBane (a -Q, a+ OL). 3anuwunTe popmyny NAOTHOCTU pacnpeseneHuns
M nocTpoinTe rpadmK NNOTHOCTM pacnpeseneHus.

CKO/IbKO HEOBXOAMMO M3rOTOBUTL AeTasel, 4TOBbI C BEPOATHOCTLIO He MeHee 5 cpeau HUX

6bln1a XxoTA 6bl 04HA CTaHA4APTHAA?
a=02, =01, a=01 p=0,99.

Cnydaittble BennumHbl X u Y  He3aBUCUMbI:

fe, xe[o0;4] 1
fl(x)_{o’ x ¢ [0; 4], fz(Y)—Ee

Haiianre M (2X +5Y +1), M(X —3Y2), D(2X —3Y +4), D(XY).

HaiiauTe 3akoHbl pacnpeaenenms cayyaiiHbix sennimnH Z, =5X —-30 u Z, =5Y —-30,

CpenHee 3HayeHne AnuHbl getanm paBHo 50 cm, a gucnepcua pasHa 0,1. Monb3yAcb
HepaBeHCTBOM YebbilweBa, OLEeHUTE BEPOATHOCTb TOFO, YTO MPUIOTOB/EHHAA AETa/lb OKAMKETCA
no ceoel AnnHe He meHee 49,5 1 He 6onee 50,5 cm.

3aKOH pacnpegesieHns CUCTEMbI AUCKPETHbIX cayvaiHbix Bennumd (X,Y) 3agaH Tabavueit.
Hallgute a) 3aKOHbl pacnpegeneHus COCTaBAAWMX, 6) MX MaTemaTUUYECKME OXWAOAHMA U
AUCNEPCUN, B) KOPPENALMOHHDBIA MOMEHT U KO3GPUUMEHT Koppenaumun I, , r) BEPOATHOCTb

nonagaHws CNyyanHoif BE/IMYMHbI (X,Y) B obnactb D
D={-ow<x<w, -1<y<3}.
v 1 2 3 4
-2 0,03 0,02 0,06 0,04
0 0,03 0,1 0,1 0,09
2 0,05 0,08 0,2 0,2

9. 3amawa nnotHocTb pacnpeaenetns T (X, y) cucremsr asyx cayuaitnbix seamann (X,Y).
Haiigure a) kosbduument A, 6) M(X) u M(Y), D(X) u D(Y), 8) koppensumoHHbiii
MOMEHT 1 Ko3bdULMEHT Koppenauum T, .



A(2 , 6 061.D,
f(x,y):{ (2x+Y). 6 obn D={0<x<2, 0<y<2}.

0, ene o061.D.

10. UssectHo, uto Y =5X-30, M(X)=4, D(X)=9.Haitaure M(Y), DY), K,

Xy *

c, xelo;4],
0, xel0;4]

—_

11. U3BeCTHbI 3aKOHbl pacnpefeneHusa cnydyanHbix seamunmH X , Y fl(x):{

_(y-2)°
fo(y) =%e 2 w1, =06.Haitaure M(YZ—2XY +5X —2), D(X —3Y +4).

NO3 Ne2 « MatemaTuyeckasa CTaTUCTUKA»

1. HaitTn BbI6OpOYHOE ypaBHEHME NPAMOIA NMHKMKM perpeccun Y Ha X , UCNONb3yA AaHHbIE NATH
HabatoaeHUI. NOCTPOUTb TOUKM U BbIBOPOUHYHO IMHUIO PErPECCUMN.

2.. Mo KoppenaunoHHOM TabaurLe NOCTPOUTb IMNUPUYEcKUe NnHUKM perpeccum Y no X, X no Y n obe
BblBOPOYHbIE NPSMbIE IMHENHOM perpeccum. Bolumcantb KOapdUUNEHT KOppPENALMK U
KOppenAaunoHHOe OTHOLEHWE.

X 1 2 3 4
Y
-2 3 2 6 4
0 3 10 10 9
2 5 8 20 20

3. Bblumcaute BbI6OpOLIHbIe MHOXeCTBEHHbIE W 4YaCTHble K03¢¢MLI,MGHTbI Koppenauun no

HaiiaeHHbIM napHbIM Koapduumertam I, = 0,71, 13 =028 1,3 =051,

4 [1nAa nyyeHua Konn4yectBeHHOro Nnpm3sHaka X us reHepaanoﬁ COBOKYNHOCTH U3BJs1e4YeHa

BbI60pKa Xl PR Xn obbema N , MMerLwaa JaHHOe CTaTUCTUYECKOE pacnpeaeneHue.

1). MocTpoiiTe NOAUTOH YacToT.



2). NocTpoiiTe amnupuUeckyto GyHKLUIO pacnpeaeneHums.

3). NocTpoiiTe rMcTorpammy OTHOCUTE/IbHbIX YacToT.

4). Haipute BbiGopouHoe cpeaHee X , BbibopouHyto aucnepcuio D, BoibopouHoe cpegHee

KBapaTuyeckoe OTKNOHEHUE G, UCMPaBNEHHYIO JUCTEPCUIO s® W ucnpaBaeHHOe cpeaHee

KBajpaTnyeckoe OTK/I0OHeHne S.

5). NMpu gaHHOM ypoBHE 3HAaYMMOCTX (L MPOBePbTE No Kputepuio NupcoHa rmnoTesy o
HOPMaJIbHOM pacnpeseneHnm reHepasbHOM COBOKYMHOCTM.

6). B cnyyae NpUHATMA rMNOTE3bl O HOPMaIbHOM pacnpeseneHn HanauTe LOBepUTENbHbIe
WHTEPBasbl 41 MaTEMATUYECKOrO OKMAAHUA d W CPeAHero KBaApaTUYeCKOro OTKNIOHEHUA G Mnpu

AaHHOM ypoBHe HagexHocTn ¥ =1—a.

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

5. Mo Bbi6opke obbema N =35 HaiaeH cpegHuii Bec X =190 r M3genuit, U3roToBNEHHBIX HA NEPBOM
CTaHKe; no Bblbopke o6bema M=40 HaigeH cpegHuii sec Y =180 rusgennit, U3arotoBneHHbIX Ha
BTOPOM CTaHKe. [eHepasibHble AMCNepcumn N3BECTHbI: D(X):YO o, D(Y): 80 2% . Tpebyetca npu
yposHe 3Haunmoctn a.=001 nposeputb Hynesyto runotesy H, :M(X): M(Y) NPV KOHKYpUpYoLLen
rmnorvese

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

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

6. 13 HOpManbHOM reHepanbHOM COBOKYMHOCTM M3B/eUeHa BbIBopka obbema N =15:

143, 121, 135, 132, 120, 116, 115, 143, 115, 120, 138, 133, 148, 133,
134.

Tpebyetca npu yposHe 3Hauumoct o = 0,05 nposeputb Hynesyto runotesy H : c’ = 05 =55,

MPUHAB B KauecTse KoHKypupytoweii runotessi:a) H, 1 o? #55,6) H, 1 6* >55 uau

. 2 2
H1 .0 < 55 B 3aBUCMMOCTM OT MNOIYHEHHOIO 3Ha4YeHnA O .

7. HaliamTe BbI6OpOUHbIE KO3hdULMEHTbI paHroBoi Koppenauun CnnpmeHa u KeHganna no gaHHbIM

paHra o6bekToB BbIGopKK obbema N =10
Xj 1 2 3 4 5 6 7 8 9 10

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



MpoBepbTe rMNOTE3bl O 3HAYMMOCTM BbIBOPOYHbLIX KO3PPULMEHTOB PaHFOBOMN KoppenaLmm CnMpmeHa 1
KeHpganna, npeaBapuTeNibHO ONMCAB CXEMY M NPABUIO NPOBEPKM TMNOTe3bI.



MMPUJIIO)KEHUE 2
OueHoyHbIe cpeacTBa AJIs IPOBEACHHUS IPOMEKYTOYHON aTTeCTANNHU

MpomeKyToUYHan aTTecTalma MMEET LLe/1blo ONpeaenTb CTeMNeHb AO0CTUMKEHUA 3aMNaHMPOBaHHbIX Pe3ynbTaToB 0byYeHMA No AMCUUNANHE 33 onpeaeneHHbIN nepmog,
o0byyeHua (cemecTp) u npoBoaAnTCa B popme sK3ameHa

a) MNnaHupyemble pe3ysibTaTbl 06y4YeHUA M OLLEHOYHbIE CPeACTBa A/1A NPOBeAEeHUA NPOMEXXYTOUHOM aTTecTauum:

CTPYKTYpHbIi

SNNIEMEHT MH,CI,MKaTop AOCTUXKEHUA KOMNETEHUNN
KOMneTeHuunn

OueHouHble cpeacTsa

OlK-8 CnocobeH OCyLlecTBNATb Neaarorm4eckyto 0eATesibHOCTb Ha OCHOBE ClneLlnasibHbIX HAYYHbIX 3HaHWUM

OnkK-8.1 MnaHMpyeT M NPOBOAMUT Hay4Hble [na ocywecTBneHna NNaHNPOBaAHNUA U NPOBeAEHMA Hay4YHbIX UCCeA0BaHMIA B 061acTu
nccnepoBaHna B 061acTu negarornyeckomn neaarorMyeckon AeaTenNbHOCTM CTYAEHT LOMKEH 3HATb
AeATeNbHOCTH

— OCHOBHble OﬂpEdEﬂEHUFI u rnoHAmMuUA meopuu sepoanocmeU u mamemamu4ecKkol
cmamucmuku,

—  OCHOBHble MemoOobl uccnedoeaHuU, ucriosedyemeoix 8 meopuu sepOHmHocmeU u
mamemamuuyeckol cmamucmuke;

— onpeodesneHus 0OCHOBHbIX MOHAMUU, UX CYUHOCMHbIE XAPAKMepPUCMuUKU;
OCHOBHbIe (hopMynbl U MPaAsUaa meopuu eeposm-Hocmeli u mamemamu4ecKoli
cMamucmuku.

llepeyeHb meopemu4yecKux 80rnpocoe K 3K3ameHy

1. OnbIT 1 cobbiThe. Knaccudukaums cnydaiiHblx cobbITUiA. [leiMcTBua Hag cobbITUaMM.
2. BepoAaTHOCTb cObbITUA. CTaTUCTUUYECKOE M KNaccMyecKkoe onpeaesieHne BepoaTHOCTU.
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10.

11.
12.

13.

14.

15.

16.

17.
18.
19.
20.
21.
22.
23.

FeomeTpuyeckasn BepoATHOCTb. AKCMOMaTUYECKoe onpeaeneHne BepoATHOCTU.
YcnoBHble BEPOATHOCTU. 3aBUCMMbIE U He3aBUCUMbIe cOBbITUA. Teopema YMHOXeHUA
BEpPOATHOCTEN

Teopema cnoxeHuna BepoATHOCTEN.

dopmyna nonHoit BepoAaTHOCTM 1 baieca.

MoBTOPHbIe HE3aBUCUMbIE UCMbITaHUA. Dopmyna BepHynnu.

MoHATME cAy4aliHOW BeAWYMHbI. [IUCKpeTHasa cAyyaliHaa BenAuuyMHa. 3aKoH eé
pacnpeaeneHua. Npueectu npumepsl.

MaTemaTunyeckoe oxXnaaHue AUCKPETHOM Cy4aiHOM BE/IMUYUHDBI U ero CBOMCTBA.
Auncnepcna gUCKpPeTHOM cayy4aiHOM BENMYMHLI U eé cBocTBa. CpesHee KBaapaTMyeckoe
OTK/IOHEHWE AUCKPETHON Cy4alHOWN BEINYMHDI.

PyHKUMA pacnpeseneHus caydyaiHol BeAMYnHbI, e€ CBOIMCTBA U rpaduk.

HenpepbiBHble  cny4YalHble  BeAMYMHbL.  [NOTHOCTb  BEPOATHOCTEW,  KpuBas
pacnpeaeneHua. CBA3b MeXAY NJIOTHOCTbIO BEPOATHOCTEN U GYyHKLMEN pacnpeseneHms
Yucnosble XapaKTEPUCTUKM HEMNPEPbIBHOW CAyvYalHON BeAWYMHbI HavanbHble U
LEeHTPasIbHble MOMEHTbI C/Ty4aliHON BENUYMHbI.

BUHOMMaANbHLIK U FEOMETPUYECKMI  3aKOHbl  pacnpefeneHus, WX  YUC/OBble
XapaKTePUCTUKN.

PaBHOMEpPHbIA M MOKasaTe/ibHbIA  3aKOHbl  pacnpefeneHna U WX  YUCAOBble
XapaKTEPUCTUKN.

HopmanbHbIli 3aKOH pacnpeaeneHma: napameTpbl, CBOMCTBA, GYHKUMA pacnpeaeneHums,
BEPOATHOCTb NOMNaZaHWUA B 3a4aHHbIN MHTEPBAs, NPaBUAO TPEX CUMM.

MpeaenbHble TeopemMbl TeOPUK BeposiTHOCTel. HepaseHcTBo Yebbiwesa, MapKkoBsa.
Teopema Yebbiwesa.

Teopema bepHynnn.

LleHTpanbHan npegenbHasn Teopema.

CucTemMa cnyyYamHbIX BEIMYMH, 3aKOH pacnpeseneHus.

dPyHKUMA pacnpeseneHmns cny4yaiHon BeNnyYmHbl U e€ CBOMCTBA.

MnoTHOCTb pacnpeaeneHnsa BEPOSTHOCTEN CNyYailtHON BENMYMHDBI U €€ CBOMCTBA.
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24. YncnoBble XapaKTEPUCTUKM [ABYMEPHOM CAy4alHOW BeauyMHbl. MaTemaTuyeckoe
OXuAaHve 1 gucnepcus.
25. KoppenaumoHHbIi MOMEHT, KO3dOULMEHT Koppenauum.
OlK-8.2 Ucnonb3yeT cneymanbHble HayYyHble 3HAHUA [nAa BO3MOXKHOCTU NCMO/Ib30BAHUA CNEeLNanbHbIX Hay4YHbIX 3HAHWI ANA NOBbIWeEHUA

4NA NoBblWeHns 3pPeKTUBHOCTU
neparornyeckon feaTeNbHOCTH

3¢ PEeKTUBHOCTM Negarormyeckoi AeaTelbHOCTU, CTYAEHT AO/KEH

— 8blfensamob pasoesn OUCUUMNAUHbI, U3 KOMmopoao 83ama 3a0a4a;

— 0b6cy#0ame criocobbl 0MMUMAnbHO20 peweHuUs 3a0a4;

— pacnosHasams aghghekmusHoe peweHue om HeaghpheKkmueHo20;

— 06BACHAMSG (8bIABAAMb U CMPOUMb) MaMeMamu4yeckue mooesu 3a0ay;

— [PUMEHAMb 3HAHUA 8 [MpogeccuoHanbHoli OeamenbHOCMU; UCM0Ab308aMb  UX HA
MeOUCYUNAUHAPHOM YyPOBHE;

— npuobpemame 3HAHUSA 8 06aacmu, 8bixodsawel 3a pamKu uzydyaemoli OUCUUNAUHbI;
KOPPEeKMHO 8bIpaMame U apa2ymeHmuposaHHO 060CHOBbIBAMb MO0 EHUS Meopuu

seposmHocmeli U Mamemamu4eckoli cmamucmuku.
OH OonxceH snadems:

- MpaKkmu4ecKumu HasblKamu UCros163084AHUA 3/ieMEHMOB8 meopuu eepOHmHocmeU u
mamemamuuyeckol cmamucmuKu Ha dpyzux OUCMUFI/TUHGX, HQa 3aHAMUAX 8 aydumopuu u Ha
npakmuke,

— cnocobamu emoHCMpayuu yMmeHUa aHAAU3UPo8ams cumyayuto;

—  memodamu uccnedo8aHUa 8 meopuu eepoamHocmeli U Mamemamu4yeckol cmamucmuke;
—  HasbIKaMUu U memoduxkamu 0606ueHUA pe3ysibmamos peweHUs U IKCnepumeHmasnbHol
deamesnbHOCMU;

—  crnocobamu oyeHUBaHUA 3HAYUMOCMU U MPAKmMuU4YecKol npu2oo0HoCcmu fnosy4YeHHbIX
pe3ynbmamos;
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—  BO3MOXHOCMbIO MeXOUCYUNAUHAPHO20 NpuMeHeHUs 3HaHuli meopuu eeposmHocmeli u
mamemamuyeckol cmamucmuku;

—  OCHOBHbIMU Memodamu ucciedosaHusa 8 obsaacmu meopuu eeposmHocmeli u
mamemamu4eckol cmamucmuKu, MPAKMUYeCKUMU YMEeHUAMU U HA8bIKAMU UX UCMO6308AHUS;
—  OCHOBHbIMU Memodamu peuwleHus 3a0ay 8 obaacmu meopuu seposmHocmeli u
mamemamuyeckol cmamucmuKu;

—  NpogeccuoHas1bHbIM A3bIKOM rnpedmemHol 0baacmu 3HaHUSA.

YpoBeHb chpOPMMPOBAHHOCTU KOMMNETEHLUUN OLLeHMBAETCA YMEHMEM PEeLUUTb criegytowme

3apaum
3adaHus Ha peweHue 3a0a4 u3 npogeccuoHanbHoli 0b6aacmu, KomnaeKcHole 3a0aHUA:

1. BToprosyto pupmy noctynmuam TenedoHbl OT 4BYX NOCTABLLMKOB B OTHOWweHWK 1:4. MpaKTuka
nokasana, 4to TenedoHbl, nocrynatowme oTr 1 — ro, 1 2 — ro, He NoTpebytoT peMoHTa B
TeYeHMe rapaHTUMHOro CpoKa cooTBeTCcTBeHHO B 88 u 92% cnydyaeB. HaliTn BepoATHOCTb
TOro, YTO MOCTYNMBLUMIA B TOprosyto Ppupmy TenedoH He noTpebyeT peMoHTa B TeyeHue
rapaHTUMHOroO CPOKa.

2. B ¢duMHan waxmaTHOro TypHUpa BbIWIW ABA PABHOCU/bHbIX WaxmaTucTa — MieaHoB v MeTpos.
Yto BepoaTHee ana MeaHoBa: Bbiurpatb 3 naptum us 5 mam 6 naptmin n3 10? Kakosa
BEPOATHOCTb TOrO, YTO MIBAHOB BbIMIPaeT He MeHee 3 NapTuii U3 5? (HUYBbM UCKAtOYEHDI).

3. TenedoHHaa ceTb yupexaeHus obcny:kmsaet 200 aboHeHTOB. BepoaTHOCTb TOro, 4to B
TEYEHMe MMUHYTbl BHYTPU 3TOM CETU KTO-TO KOMY-TO NO3BOHWUT, paBHa 0,7. Kakosa
BEPOATHOCTb TOTO, YTO B TEYEHME MUHYTbI ByaeT 5 3BOHKOB? KakoBa BEPOATHOCTb TOrO, YTO
B TeYEeHWe MUHYTbI byaeT He 6onee 5 3B0OHKOB? HaliTu HanBepoaTHeMLWee YMCI0 3BOHKOB B
TeYEeHNEe MUHYTDI.

4, OpuH pa3 bpoleHbl ABe wrpanbHble KocTU. CayyaiHaa BenMuMHa X — CYMMa OYKOB,
BbINABLUMX HA BepxHWUX rpaHax. CocTaBuTb pAfL pacnpefeneHuA AaHHOM C/y4alHOM
BE/IMYUHBI, BbIYNCAUTD €€ MAaTEMATUHECKOE OXKUOAHNE U AUCNEPCUIO.

5. Bpemsa T — pachopmmMpoBaHUA COCTaBa Yepes ropKy — CayvyaiHasa BeIMYnHA, NOAYMHEHHASA
nokasaTenbHOMY 3aKOHY. MycTb A = 5 - cpegHee YnCNO NOE340B, KOTOPblE FOpPKa MOXKET
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pacopmmpoBaTb 3a Yac. Onpenenntb BEPOATHOCTb TOrO, YTO Bpemsa pacdopmMMpoBaHUSA
noesga coctasuT He 6onee 0, 3 yaca.
6. BbInonHWTE NpaKTUYECcKne 3a4aHnsa NabopaTopHbIX PpaboT, NpMMeHsa 4/1a pacyeToB Npu-

KnagHble nporpammbl MS Excel, Statistica, Mathcad.

7. MoAroToBbTE OTBETbI HA BOMPOCHI: YTO 3HAYUT OLEHUTH reHepasibHble NapaMeTpbl No
BblbopKe? Chopmynumpyiite onpeaeneHne To4eYHON oueHKU. Onpeaenmre CMeLeHHbIe U
Hecme-LLeHHble, 3G dEeKTUBHbIE U HEIPPEKTUBHBIE, COCTOATE/IbHBIE U HECOCTOATENbHbIE OLEHKU
reHepanbHbIX NapameTpoB. MNPOUANIOCTPUPYITE ONpeaeneHnsa reoOMeTPUYECKU. 3anuwmTe
pacyeTHble GopMYy/ibl AR CTPYNNUMPOBAHHbLIX M HECTPYNMNMPOBAHHBIX AaHHbIX: BbIBOPOYHOro
cpepHero (YKarkute ero BeposTHOCTHbIM CMbIC/); BbIBOpOYHOM aucnepcuun. Kak oueHUTb
MaTemaTU4yecKoe OXugaHue no BbIbopoYHon cpegHen? OueHnTe SUCNepCuto Mo UCNpaBaeHHOM
ancnepcun. Kaknumm ABAAIOTCA TOUEYHbIE OLEHKM MAaTEMATUYECKOro OXUAAHUS, ANCNEePCUN U
CpeaHero KBaApaTUYHOTO OTKJIOHEHWA: CMELLLEHHbIMW UK HET, 3PPEKTUBHBIMU UK
HeapPEKTUBHBIMW, COCTOATE/IbHBIMU MM HECOCTOATEIbHBIMM?

MpumepHble npakmuyecKue 3a0aHUsA 041 3K3aMeHa:

6. CobbitTna: A — xota 6bl OANH U3 TPEX NpoBepaemMbix NpubopoB HGpakoBaHHbLIN, B — Bce
npubopbl 4ob6poKayecTBeHHble. YTo 0603HauatoT cobbiTnsa A+B, AB?

7. WrpanbHas KocTb bpocaeTca gBa pasa. HalTm BepoATHOCTb TOro, 4To oba pasa noasuTCA
OZIMHAKOBOE YMC/IO OYKOB.

8. WmeeTca 40 BONPOCOB, N3 KOTOPbIX OTBETbI Ha 22 M3 HUX CTYAEHT 3HaeT. OH 6epéT buner,
cocToalmi us 4 sonpocos. OnpeaennTb BEPOATHOCTb TOTO, YTO OH OTBETUT XOTA Obl HA O4MH
BOMpOC.

9. WNmeeTcs 4 KOPOOKM, B KaXKAOW M3 KOTOPbIX NexkaT 10 60nToB, Npuyem B NepBoi Kopobke 6
601TOB 3a43aHHOrO pasmepa, BO BTOpoi — 5 601TOB 3TOro pasmepa, B TpeTbent — 7 6onTOB
3aflaHHOro pasmepa, a B YeTBepTol — 4 604Ta 3af4aHHOro pasmepa. Hayrag Bbibupanm
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KOpPOOKY, a M3 Hee c/Ay4YaliHbIM 0b6pasom B3AnM GOAT, KOTOPbIN OKasancA 3afaHHOro
pa3mepa. KakoBa BepOATHOCTb TOrO, YTO 3TOT HOAT B3AT U3 BTOPOIN KOPOOKM?
10. lan 3aKk0H pacrpeneieHus] TUCKPETHOW CITy9aifHON BEIIMYHHBI:

X 110 120 130 140 150

p 0.1 0.2 0.3 0.2 0.2

BbIYNCNINTb €€ MaTEMATUYECKOE OXnaaHne, gucnepcmio n cpeaHee KBagpatmndeckoe

OTK/IOHEHMUeE.

11. OpguH pa3s 6poleHbl ABe uWrpaibHble KocTW. CnyyaliHas BenMuMHAa X — CyMMa OYKOB,
BbIMABLWMX Ha BEPXHWUX rpaHax. CoCTaBWUTb pAg, pacnpeeneHus AaHHOW ClyvyanHOoM
BE/INYMHbI, BbIYNCAUTL €€ MaTeEMATUYECKOEe OXNAaHUE N AUCNEPCHUIO.

— [laH pAag pacnpegeneHnn AUCKPETHOM CAyYaiiHOM BENNYUHBI X:

0,1
P 0,4 0,2 o 0,1

HalTn 3HaYeHMe NapameTpa «C». BbIMUC/INTb MAaTEMATUUYECKOE OXMOAHNE, cpeaHee
KBagpaTU4eCcKoe OTKNOHEHNE CNy4anHOM BEANYMHDI X. [TOCTPOUTb rpadmK GyHKLUK
pacnpegeneHma u MHOTroyro/ibHUK pacnpeaenenunsa. Haiitm BeposaTHOCTb TOFo, YTO CAydYanlHan
BeAnynHa X He npeBocxoanT 5.
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7. CnyyanHasa BennymnHa X 3agaHa cBoelt dyHKumen pacnpegeneHms

F(x)= Yol

le , x2>1.
2

HaliT1 nnoTHocTb pacnpegenerus. MocTpoutb rpaduku GyHKLMM M NIOTHOCTM pacnpeaeneHums.
BblUMCINTL MaTeMATUYECKOE OXKUAAHME U ANCTIEPCUIO.

8. CnyqaﬁHaﬂ Be/IYMHA X nogvYmnHeHa 3aKOHY pacnpeaeneHna C N10THOCTbHO:

0, x<0;
=) g
1+x7)

HaliTv 3HaueHWe napameTpa «a», QyHKLMIO pacnpeseneHns, onpeaenmntb matemaTnyeckoe
oXXnaaHue, ANCNepCuio U BePOATHOCTb TOFO, YTO C/IyYaiHasa BeNMYMHa X nonagaeT B
npomexxyToK (0, 2).

9. [Byma meToAamu NpoBeseHbl U3MepeHna O4HOM U ToW Ke GU3MUECKON BENUYUHDI.
Mony4yeHbl cneaylolme pesynbrathl:

a) B nepsom cnyyae 145, 133, 143, 121, 135, 132, 133, 148, 133, 134;

6) Bo BTOpom cnyyae 128, 120, 116, 115, 143, 115, 120, 138, 115, 120.
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MOHO N1 cunTaTh, YTo 06a MmeToga obecneymBatoT OANHAKOBYHO TOYHOCTb U3MEPEHUIA, eCn
NPWHATL ypoBeHb 3HauynmmocTn o = 0,05 ? MpegnonaraeTcs, YTo pe3yabTaTbl U3MeEpPEeHUN

pacnpeneneHbl HOpMmasibHO U Bbl60pKVI He3aBUCUMbI.




6) Nopaaok npoBegeHUA NPOMEXKYTOUHOW aTTecTaLMm, NoKasaTean u KpUTepumn oueHMBaHNA:

CornacHo n. 40 MopsaKa opraHM3aLmn 1 OCyLLLECTB/IEHUS AeATe/IbHOCTU No 0bpa3oBaTesibHbIM
nporpammam Bbicliero obpasoBaHuMa — nporpammam b6akanaspuata, Nporpammam cneLmanmnTeTa,
nporpammam maructpatypbl (yT8. npukasom MOWH P® ot 05.04.2017 r. Ne 301) nopagoK nposeaeHmn
NPOMEKYTOUYHOMN aTTECTALMM BKAtOYAET B cebA cucTeMy OLEHMBAHMA PEe3YIbTAaTOB NPOMENKYTOUYHOM
aTTecTauMmn U KpUTEPUM BbICTaBNEHMA OLEHOK. ECnM yKa3aHHaA cMcTema OLLEHWBAHMA OT/IMYAETCA OT
CUCTEMbI OLLEHOK «OT/IMYHO», «XOPOLLO», «YA0BNETBOPUTE/IbHO», KHEYA0BIETBOPUTENBHOY», «3aUTEHOY,
«He 3a4yTeHOo» (ganee — NaTMbanbHasA cUCTEMA), TO OpraHn3aumMs yCcTaHaBAMBaET NpaBuia nepesosa
OLLEHOK, NpeayCMOTPEHHbIX CUCTEMOM OLLEHMBAHWA, YCTAHOBNEHHOM OpraHmnsaLumen, B NATMOANNbHYIO
cucTemy.

MpomeKyTouHana aTTecTauma no aucunnamHe «Teopma BEPOATHOCTEN M MaTeMaTUYeCcKan CTaTUCTUKa»
BK/HOYAET TEOpPETUYECKME BOMPOCHI, NO3BOAAIOLLIME OLEHUTb YPOBEHb YCBOEHMA 06YyYatoWwmmuca
3HaHWW, U NPAKTMYECKMe 3aaHusA, BblABAAOLWME cTeNeHb COOPMUPOBAHHOCTU YMEHWIA U BNaLEHWI,
nposoauTca B popme aK3aMeHa.

SK3ameH no AaHHOVI ancumnanHe nposoauTCA B yCTHOﬁ d)opN\e NoO 3K3aMeHaUMNOHHbIM 6MﬂeTaM,
Ka)KLI,bIVI M3 KOTOPbIX BKKOYaeT 2 TeopeTnyeCckmnx Bonpoca n o4HO NpakTu4eckoe 3agaHune.

MoKasaTtenu n KpuUTepun oL,eHNMBaAHMUA IK3aMeHa:

— Ha OLLEHKY «OT/AIMYHO» (5 6annoB) — obyyaroLWMNCs 4EMOHCTPUPYET BbICOKUIN YPOBEHb
cpOpPMMPOBAHHOCTM KOMMETEHUMI, BCECTOPOHHEE, CUCTEMATMYECKOE U IyboKoe 3HaHMe y4ebHoro
MmaTepuana, cBoboaHO BbINOHAET MPAKTUYECKME 334aHNA, CBOBOAHO ONepupyeT 3HaHUAMM,
YMEHUAMM, NPUMEHAET UX B CUTYaLMAX NMOBbLILLEHHOM C/IOKHOCTM.

— Ha OLEeHKY «xopowo» (4 6anna) — obyyatoWmMnca 4EMOHCTPUPYET CPEAHWNI YPOBEHD
cPOPMMUPOBAHHOCTM KOMMETEHUMI: OCHOBHbIE 3HAHWA, YMEHWA OCBOEHbI, HO 40MYCKAOTCA
He3HauuTebHble OWNBKKN, HETOYHOCTH, 3aTPYAHEHUSA NPU aHANUTUYECKMX ONepaumax, nepeHoce
3HaHWI M YMEHWIA Ha HOBble, HECTaH4APTHbIE CUTYaLMM.

— Ha OLLEHKY «yAOBAETBOPUTENIbHOY» (3 6anna) — obyyatowminca 4eMOHCTPUPYET NOPOroBbIN YPOBEHb
cPOPMMPOBAHHOCTM KOMMETEHUMI: B XOA4E KOHTPOIbHbIX MEPONPUATUI A0MNYCKAOTCA OLMBKM,
NPOSABAAETCA OTCYTCTBUE OTAENbHbIX 3HAHMI, YMEHMI, HAaBbIKOB, 06YYaIOLMIACA UCMbITbIBAET
3HauYMTeNbHbIE 3aTPYAHEHMA NMPU ONEPUPOBAHUM 3HAHUAMM U YMEHUAMM MPU UX NMEPEHOCE HA HOBblE
CcUTyaLmu.

— Ha OLEHKY «HeyAOBAETBOPUTENIbHO» (2 6anna) — obyyatoWwmMinca 4eMOHCTPUPYET 3HaHNUA He bonee
20% TeopeTUYECKOro matepmana, AONYCKaeT CyLLLEeCTBEHHbIE OWNOKM, HE MOXKET NOKa3aTb
WHTENNEKTYaNIbHble HAaBbIKM PELLEHNA NPOCTbIX 3a4au.

— Ha OLEHKY «HeyA0BNeTBOpUTENbHO» (1 6ann) — 0bydyaloWwmincs He MOXKET NOKa3aTb 3HAHMA Ha YPOBHE
BOCMpPOMN3BeAeHUA N 06bACHEHNUA MHPOPMALMU, HE MOXKET NOKa3aTb MHTE//IEKTYaIbHbIE HAaBbIKM
peleHna NPOoCTbIX 3a4au.



